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P.O. D RA W E R  O TELEPHONE 234-7 643

SELDOVIA. A L A S K A  99663

February 14, 1984

Honorable Senator  .John Sacket t  
Alaska S ta te  Legislature 
Pouch V
•lunoitu, AK 9981 1

IIK: SB 364 EROSION CONTROL PROJECT

Dear Senator  Sacket t .

We would be most apprec ia t ive if you would consider  adding Seldovia 
to Section 2 of SB 3(54. The Engineering was completed in 1982 through the 
Bid Document Phase. The Engineers e s t im a te  was $4,800,000 in 1983-84 dollars. 
Assuming a 596 increase this would make it a $5,040,000 Project  in 1984-85 
dollars.

Copies of the engineer 's plans, specif icat ions and bid documents  were 
submit ted to Seldovia's Senators and Representa t ives  and DOT/PF when they 
were completed.

Senator  Don Gilman is verv famil iar with the need for this projec t  and 
hopefully lie can be of assistance .  .

Wo thank you for your considerat ion.

Sincerely.

( MTV OF SELDOVIA

- J
Carl L. llille 
<Mty Manager

CLll /ek

cc: Honorable Senator  Don Bennett
Honorable Senator  Frank Ferguson 
Honorable Senator  Puppy Moss 
Honorable Senator  Paul Fischer 
Honorable Senator  Don Gilman 
Honorable Represen ta t ive  Milo Fr i tz  
Honorable Represen tat ive Hugh Malone 

bee: I IdnorablerSehator.^eA&»yes§



^ A l a s k a  J ^ t a i e  ^ L e g i s l a t u r e

POUCH V 
JUNEAU, ALASKA 99»1»

P.O. OOX 9 
KENAI, ALASKA 9

R E P R E S E N T A T I V E  H U G H  M A L O N E

S E L D O V I A  E R O S I O N  C O N T R O L  P R O J E C T

* W h i l e  th e  p r e l i m i n a r y  r e p o r t  e n d o r s e d  the  gabion' m e t h o d  o f  

c o n t r o l ,  the f i n a l  D . O . T .  r e p o r t  e n d o r s e d  the p i l e / b u l k h e a d  m e t h o d .

T h e  p i l e / b u l k h e a d  m e t h o d  is a v e r t i c a l  w a l l  (piling, ceme n t ) 

a l l o w i n g  f o r  g r e a t e r  u s e  of space, w h i l e  a c c o m m o d a t i n g  m o o r i n g .  

I N F O R M A T I O N  O B T A I N E D  F R O M  S K I P  B AR K E R ,  D. O. T .  /P.F. //333--0616 

( A n c h o r a g e  - C e n t r a l  D i s t r i c t )



consulting engineers

December 28, 1981

Mr. Carl Hi lie 
City Manager 
City of Seldovia 
P.O. Drawer B 
Seldovia, Alaska 99663

Dear Mr. Hille:

Subject: Seldovia Slope Protection

It is our pleasure to submit this report covering our preliminary engineering 
study of the shoreline erosion problem along Seldovia's small boat harbor.
We present, herein, our design concepts for your review and comment and, in 
our opinion, have arranged them 1n order of greatest overall benefit to 
Seldovia.

We will be pleased to discuss this report in detail with you and other members 
of the community. Also, we will attend the City Council meeting of January 13 
1982 for the selection of the specific design alternate to be developed.

Donald K. Scarberry, P.E. 
Director Project Management

DKSrlab

310 k street suite 700 anchorage alaska 99501 (907) 277 7525 

anchorage los angeies portland Seattle



EVALUATION OF DESIGN ALTERNATIVES 
BEACH EROSION CONTROL FOR THE 

SELDOVIA SMALL BOAT HARBOR

P r e p a re d  f o r  t h e

C IT Y  OF SELDOVIA 
SELDOVIA, ALASKA

Pre p a re d  by

KPFF CONSULTING ENGINEERS 
ANCHORAGE, ALASKA

and

NORTHERN TECHNICAL SERVICES 
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December, 1981
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1. 0 SU MMA RY

1.1 INTRODUCTION

On Octo be r  5, 1981, Mr. Carl Hille, on behalf of the Seldovia 

City Council, au thorized KPFF Consulting Engineers to research 

and evaluate erosion along the Small Boat Harbor shoreline. 

N orther n Technical Ser vices (NORTEC) was su bseque nt ly  contracted 

to provide ass istance  in various technical aspects of this pro­

ject .

The scope of this work includes reviewing of data to ascertain 

o ce an og ra p hi c  conditions (including winds, waves, tides and c ur­

rents) relevant to the erosion problem; exami ning aerial p h ot o­

graphy and surveys to define histor ical beach erosion; and con­

ducting a site re co nnaiss an ce  to examine the er osion problem. 

From the results of these activities, various d e s i g n  a l te r na­

tives were evaluated as solutions to the erosion problem.

1.2 OVERV IE W OF THE EROSION PROBLEM

In our study, we have determined that fill material along the 

northe astern shore of the Seldovia Small Boat Harbor has eroded 

along its entire length since the fill was placed in 1965. Max- 

i imum erosion up to 14 or 15 ft has occurred locally.

C oa rs er  material contained in the fill (materials with diameters 

of appr ox imatel y 1 inch or more) have for the most part remained 

behind as the sh oreline retreated to form a steep rocky upper 

beach slope. Finer mat erials eroded from the beach have in part 

accumulated along the toe of this steeper upper beach and have 

resulted in restricted vessel uti li zation in portions of the 

eastern margin of the small boat harbor. Fines washed from the



b l u f f  e r o s i o n  m a y  a l s o  h a v e  c o n t r i b u t e d  m a t e r i a l s  t o  a  s h o a l  

w h i c h  i s  r e p o r t e d  t o  b e  f o r m i n g  j u s t  o u t s i d e  t h e  h a r b o r  

e n t r a n c e .

T h e  p r i m a r y  c a u s e  o f  t h e  b e a c h  e r o s i o n  p r o b l e m  a p p e a r s  t o  b e  

w a v e  a c t i o n  b o t h  f r o m  t h e  s o u t h  a n d  f r o m  t h e  n o r t h w e s t .  E r o s i o n  

i s  p a r t i c u l a r l y  i n t e n s i f i e d  w h e n  w a v e  a c t i o n  o c c u r s  d u r i n g  t h e  

h i g h e r  t i d e s .

1 . 3  D E S I G N  A L T E R N A T I V E S

S e v e r a l  d e s i g n  a l t e r n a t i v e s  w e r e  c o n s i d e r e d  f o r  b o t h  r e c l a i m i n g  

t h e  e r o d e d  b e a c h  p r o p e r t y  a n d  p r o t e c t i o n  o f  t h i s  p r o p e r t y  f r o m  

f u r t h e r  e r o s i o n .  T h e s e  i n c l u d e d  a  g a b i o n  s t r u c t u r e ,  a  b u l k h e a d ,  

a n d  e r o s i o n  c o n t r o l  m a t s .  O f  t h e s e  a l t e r n a t i v e s  t h e  g ^ a b i g n  

s t r u c t u r e  o f f e r s  t h e  m o s t  v e r s a t i l e  a l t e r n a t i v e  a n d  i n  a d d i t i o n  

a p p e a r s  t o  b e  c o s t  e f f e c t i v e  a n d  c a n  b e  c o n s t r u c t e d  w i t h  a  h i g h  

u t i l i z a t i o n  o f  l o c a l  r e s o u r c e s .

I t  i s  o u r  o p i n i o n  t h a t  t h e  e n t i r e  l e n g t h  o f  s h o r e l i n e  a l o n g  t h e  

e a s t  a n d  n o r t h e a s t  s i d e  o f  t h e  S e l d o v i a  S m a l l  B o a t  H a r b o r  

( a p p r o x i m a t e l y  1 , 6 0 0  f t )  s h o u l d  b e  p r o t e c t e d  t o  m a i n t a i n  t h e  

v a l u e  o f  t h e  i m p a c t e d  p r o p e r t y .  W i t h o u t  p r o t e c t i o n ,  u t i l i z a t i o n  

o f  t h i s  a r e a  a s  s i t e s  f o r  c o m m e r c i a l  s t r u c t u r e s  / o u l d  b e  f u r t h e r  

d i m i n i s h e d .  I n  a d d i t i o n ,  m a i n t e n a n c e  d r e d g i n g  w o u l d  b e  r e q u i r e d  

\  t o  r e m o v e  t h e  r e s u l t i n g  s e d i m e n t a t i o n .
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2.0 EN V IR O N M E N T A L  SETTING

2.1 GENERAL

Seldovia is located at the mouth of Seld ovia Bay on the southern 

shore of Ka ch emak Bay of Cook Inlet (see Figure 1). Seldovia 

Bay is a narrow p ro te ct ed inlet about 5 miles long and 0.7 miles 

wide. Mountains 2,000 to 3,000 ft high rise gr a du al l y from the 

east, south and west sides of the bay.

2.2 CLIMATE

Detailed climatic data are not available for Seldovia; however, 

some data are ava ilable for Homer located ap proximat el y 15 miles 

northeast of Seldovia on the north side of Kachema k Bay.

Although chese data are not e ntirely re presenta ti ve  of 

conditions at Seldovia, they may provide an indication of 

conditions at the site. A su mm ar y of Homer climatic dnta is 

provxied on Table 1.

Sel do v ia  has a m ar it ime climate which is ch aracterized by cool 

summers and mild winters. Av e ra g e m o n th l y te mperatures (for 

Homer) range from 21°F in J a n u a r y  to 52°F in July. Below- 

freezing temperatures normally occur from October through 

M a r c h .

Because of the high mo un ta i ns  on three sides of Seldovia Bay, 

the area has slig ht ly mor e p r ec i p i t a t i o n  than other areas 

further north on the Kenai Peninsula. Pr ec ipi ta t io n  is 

typically less than 2 inches per month during the late w inter 

through summer and increases in the late fall and early winter 

with a maxim um  of 3.4 inches oc cu rr ing in November. Seldovia 

receives some snow in the winter; however, with the mari ti me 

influence, the accu m ul at i on  of snow is not ge ne ra lly great.
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Table 1. Summary of climatic data for Homer, Alaska 

(National Climatic Center, 1976).

Month Precipitation 
(i n s h e s )

Te mp erature 
( °F)

Wind Speed 
(mph)

Prevai.
Direct

Ja nuary 1.70 21.4 7.7 NE
February 1.54 24.9 7.8 NE
March 1. 22 27 .6 7.0 NE
April 1.09 35.0 7.0 NE
May 0.91 42.3 7.3 SW
J u ne 1.06 48.7 6.8 WSW
July 1.70 52.3 5.9 WSW
August 2.56 47.0 5.3 W SW
September 2.85 37.4 5.5 NE
October 3.38 28.2 6.4 NE
November 2.76 21.2 7.3 NE
December 2.29 21.4 6.8 NE

Year 23.06 36 .5 6.7 NE

Mountains sur ro unding Seldovia Bay also shield the area against 

some winds. Those that have the most affect c.i the small boat 

harbor area either come from K ache ma k Bay or from the head of 

Seidovia Bay. The s o ut he asterly  winds from lower Cook Inlet 

tend to bring precipitation, whereas northerly winds ge ne ra l ly  

bring fair weather. Mean mon th ly  wind speeds at Homer range 

from ap proxi m at e ly  5 mph in J -ly to near 8 mph in February and 

pr evail from the west-sout hw es t in the summer and from the 

northeast during the remainder of the year. Orogra ph i c effects 

are likely to channel winds more along a north-south axis at 

Seldovia.

2.3 O C E AN O GR AP H Y

2.3.1 General

O ce a no g r a p h i c  factors contributing to the erosion pr oblem at the 

Seld ov ia  Small Boat Harbor include tides, waves and currents. 

Each are de sc ri be d in the following sections.
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2 . 3 . 2  T i d e s

Tides at Seldovia are characterised by two unequal high and low 

waters oc curring over a period of app ro ximate ly  one day. Mean 

and diurnal ranges from Sel do vi a are reported at 15.4 ft and 

17.8 ft, respectively. Tidal data from Seldovia are summari zed 

in Table 2.

Twe lv e years of predicted tides as presented in the Tide Tables 

(National Oce an Survey, 1970-1981) were examined in order to 

de te r mi n e the normal extreme astronomical tides for the site. 

These data, as summarized on Table 3, indicate a mean annual 

ma xi m u m and minimum tidal levels at 22.8 and -5.7 ft (MLLW 

datum), respectively. Maximu m and minimum predicted tides for 

this period (1970-1981) were 23.2 and -6.1 ft (MLLW datum), res­

pectively.

The March 1964 earthquake reportedly caused a bottom subsidence 

of 3.7 ft of Sel dovia (National Oc ean Survey, 1977) and resulted 

in tidal flooding of most of the old Seld ovia waterfront during 

high tides. The area along the northeast margin of the harbor, 

which is at an elevation slightly greater than +27 ft (MLLW 

datum), reportedly has not been flooded by tides since it was 

filled in following the earthquake.

2.3.3 Currents

Curr en ts  ou tside the harbor in Seld ov ia  Bay have an estimated 

ma xi m um  ve lo city of 1 to 2 knots (National Oc ean Survey, 1977). 

Published current data are not available for the Sel dovia Small 

Boat Harbor; consequently, these data must be obtained from con­

versations of persons familiar with the area. Most individuals 

interviewed indicated that currents are negligable inside the 

small boat harbor but may reach 1 to 2 knots through the harbor 

entrance during either a flood or ebb tide.

6



Table 2. Summary of tidal data for S el do vi a (U. S. Coast & Geo 

d e ti c  Survey, 1968).

Datum Elevation
(feet above MLLW)

Es timated Highest Water Level 23 .0
Mean Higher  High Water 17.8
Mean High Water 17.0
Mean Tide Level 9.3
Me an  Low Water 1.6
Mean Lower Low Wacer 0.0
Estim ated Lowest Water Level -5.5

Table 3. 

Year

Summary of maxi mu m and mi ni m um  predicted ti< 
levels for Seldovia (National Ocean Survey, 
1970-1981).

Maximum Height Mi ni mu m Height 
(ft, MLLW) (ft, MLLW)

1970 23.0 -5.4
1971 23.2 -5.9
1972 22. 7 -6.0
1973 21.8 -5.9
1974 22.7 -5.8
1975 23 .2 -5.3
1976 23.1 -5.8
1977 NA -5.7
1978 22.2 -5.8
1979 22.9 -5.6
1980 23.1 -5.5
1981 22.8 -6.1

Mean 22.8 -5.7
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2.3.4 Waves

Extreme wave heights were calcula ted from ava ilable wind data as 

there are no published wave data available  for Sel dovia Bay. 

M et hodology for calculation of wave parameters was g e n e r a ll y  as 

indicated by the U. S. Ar my  Coastal E ng i ne e ri n g Res earch Center 

(1977). For these analyses, effective fetch were calculated for 

a point located at the entranc e to the small boat harbor. C a l­

culations for significant wave heights and periods were c o n d u c t­

ed assuming a wind speed of 40 mph (fastest mile reported at 

Homer) and assuming a constant water depth of 50 ft (at high 

tide). Ma xim um wave heights were calcul ated as 2.07 times the 

signific ant wave height.

Results of these analyses, as presented on Table 4, indicate 

that the potential for highest waves is greates t from the north 

or northwest. Waves from the northeast, east and southeast were 

considered to be negligable as the area is ge nerally  sheltered 

in these directions. Although there may be some i nt en sificat io n 

of wave heights near the harbor entrance, wave heights within

Table 4. Predicted extreme wave conditions for the Seldovia 

Small Boat Harbor entrance.

Effective Significant M aximum Wave
Direc tion Fetch Wave Height** Wav e Height Period

( m i ) (ft) (ft) (sec)

N 6.7 4.0 8.3 4.0
NE * * * *

E * it * *

SE * it ★ *

S 0.5 1.5 3.1 2.3
SW 0.9 1.8 3.7 2.6
W 0.9 1.8 3.7 2.5
NW 9.1 4.5 9.3 4.2

*Area is sheltered from waves generated from these directions.

**Av erage of the highest 1/3 waves.
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t h e  h a r b o r  s h o u ld  be s l i g h t l y  l o w e r  t h a n  t h e  v a l u e s  as i n d i c a t e d  

on T a b l e  4 as a r e s u l t  o f  wave r e f r a c t i o n  and d i f f r a c t i o n .

C o n v e r s a t i o n s  w i t h  l o c a l  r e s i d e n t s  i n d i c a t e  maximum waves i n s i d e  

t h e  h a r b o r  g e n e r a l l y  come f r o m  e i t h e r  th e  n o r t h w e s t  o r  s o u t h e a s t  

and may be 2 t o  4 f t  i n  h e i g h t .  Waves f ro m  t h e  n o r t h w e s t  i n  

p a r t i c u l a r  a ppe a r  t o  have  l o n g e r  p e r i o d s  ( p o s s i b l y  as much as 5 

s e c o n d s ) .  Waves f ro m  t h e  s o u t h  may pass o v e r  two s h o a l  a reas 

s o u t h  o f  t h e  h a r b o r  d u r i n g  p e r i o d s  o f  h i g h  t i d e s  and p r o d u c e  

wave a c t i v i t y  w i t h i n  t h e  h a r b o r .

2 . 4  EROSION ANALYSIS

2 . 4 . 1  G e n e r a l  P r o c e s s e s

Based on e n g i n e e r i n g  c a l c u l a t i o n s  as p r e s e n t e d  i n  t h e  p r e c e e d i n g  

s e c t i o n s  and on o b s e r v a t i o n s  d u r i n g  t h e  s i t e  r e c o n n a i s s a n c e ,  

e r o s i o n  o f  the s h o r e l i n e  a lo n g  t h e  n o r t h e a s t  s i d e  o f  th e  s m a l l  

b o a t  h a r b o r  a p p e a rs  t o  be p r i m a r i l y  a r e s u l t  o f  wave a c t i o n ,  

p a r t i c u l a r l y  d u r i n g  p e r i o d s  o f  h i g h  t i d e .  F i l l  m a t e r i a l  a lo n g  

p o r t i o n s  o f  t h e  s h o r e  w hich i s  e r o d i n g  a p p e a rs  t o  c o n s i s t  o f  

e x c a v a t e d  a n d / o r  s h o t  r o c k  and i n c l u d e s  m a t e r i a l s  r a n g i n g  from 

c l a y  s i z e d  p a r t i c l e s  t o  r o c k  o f  2 f t  o r  more i n  d i a m e t e r .  As 

t h i s  s h o r e l i n e  i s  e r o d e d ,  f i n e r  m a t e r i a l s  a re  washed t o  t h e  t o e  

o f  t h e  s l o p e  and l a r g e r  r o c k  i s  f o r  t h e  most p a r t  l e f t  i n  p l a c e  

( s e e  F i g u r e  2 ) .  E x a m i n a t i o n  o f  m a t e r i a l s  r e m a i n i n g  on t h e  upper 

s l o p e  i n d i c a t e  t h a t  t h e  r o c k  armor i s  t y p i c a l l y  3 t o  6 i n c h e s  i n  

d i a m e t e r  w i t h  o c c a s i o n a l  r o c k  2 t o  3 f t  i n  d i a m e t e r .  F i n e r  

m a t e r i a l  a t  t h e  t o e  o f  t h e  e ro de d s l o p e  c o n s i s t s  p r i m a r i l y  o f  

sands and g r a v e l s  w i t h  some c l a y  and s i l t .  Some o f  t h e s e  f i n e r  

m a t e r i a l s  i n  t h e  l o w e r  s l o p e  appear  t o  have been rew orked by 

waves and c u r r e n t s  and have been r e d e p o s i t e d  e l s e w h e r e  w i t h i n  the 

b o a t  h a r b o r .
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2 . 4 . 2  S h o r e l i n e  E r o s i o n

Sho reline  erosion which has occurred since pl ac ement of the fill 

mat erial in 1965 is evidenced in reviewing aerial phot og ra phy 

and survey data. This is discussed in the following sections.

2.4.2.1 Ph o to gr a ph i c Analysis

Aer ial pho tographs of the small boat harbor were obtained for 

•. arious dates, as indicated in Table 5, and used to de te rm ine 

gross erosion within various portions of the harbor. The 

Ap ril 22, 1965 ph ot og r ap h y as indicated on T able 5 was not used 

in the analysis since it was taken before actual placement of 

the fill.

Ana lysis of the aerial p h ot og ra phy for the period 1970 to 1981 

indicated that shoreline erosion has occ urred along the entire 

northeast margin of the small boat harbor but is most pronounced 

in three zones. These included:

Zone 1 - A 400 foot stretch of shoreline exten ding southward

from appr ox im ately the north side of the "Linwood 

Bar" to "The Shop",

Zone 2 - An area 50 to 75 ft on either side of the approach to

the small boat harbor floats, and

Zone 3 - An area extending from a pproxi ma te ly 50 ft north to 

100 ft south of the old approach to the small boat 

h a r b o r .

Indicati ons are that since 1970 up to 10 or 11 ft of shoreline 

erosi on has occurre d in both Zones 1 and 3 while 5 to 6 ft has 

occurred at Zone 2. Figure 3 depicts general conditions at 

Zones 1 and 3.
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Table 5. Summary of aerial photographs available for 

eva luation of erosion at the Seldovia Small 

Boat Harbor.

Date of Ph o to gr ap hy

April 22, 1965 
September 2, 1970 
May 15, 1974 
June 23, 1976 
July 10, 1977 
Jul y 29, 1978 
May 26, 1981

2.4.2.2 Survey Data

Su rvey data used for this analysis included results of recent 

ba thymetric and topographic surveys and me asu rements obtained 

during the site reconnaissance.

From the site rec onnaissance it was determined that culverts at 

various intervals along the shore of the small boat harbor were 

nearly flush with the ground surface at the time of placement of 

the fill in 1965. Consequently, the length of exposed culvert 

should be indicative of the total amount of bank erosion.

Exam ination of survey data, particularly results of "Condition 

Surveys" by the U. S. Army Corps of Engineers, indicate c on f us­

ing results. These data indicate increases in water depths in 

areas where sedimen ta ti on is most likely. These di ff er ences are 

believed to be attributed to inaccuracies in the horizontal and 

vertical control used for the surveys.

Ex amination of all available data suggests that sedimen ta ti on 

from the bluff erosion has occurred primarily in the intertidal 

area between a pproxim at el y - 2 ft and + 6 ft (MLLW datum) in the 

region immediately seaward of the shoreline.

Scale Used

1" = 200 '
1" = 200 '
1" = 200 ’
1" = 200 '
1" = 200 '
1" = 200 '
1" — 250 '
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2.4.2.3 Summary of Shore li ne  Erosion

The amount of shoreline erosion which has occurred to date _s 

dep ic te d on Figure 4 (on the 1978 aerial photograph). These 

ob servations and measurements  indicate the general sho re line 

erosi on ranged from 3 to 14 feet since 1965. For purposes of 

comparison, aerial p ho to graphy for 1965 and 1970 are provi de d in 

the Appendix to this report.
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F i g u r e  4.  Summary o f  e r o s i o n  i n  t h e  S e l d o v i a  S m a l l  B o a t  
H a r b o r  f o r  t h e  p e r i o d  1965 t o  198 1 .
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3 . 0  DESIGN ALTERNATIVES

C r i t e r i a  u s ed  in  s e l e c t i o n  and e v a l u a t i o n  o f  v a r i o u s  d e s i g n s  
a l t e r n a t i v e s  i n c l u d e :

(1)  E f f e c t i v e n e s s  i n  c o n t r o l l i n g  s h o r e l i n e  e r o s i o n ,
( ? )  R e c l a m a t i o n  o f  l a n d  e r o d e d  t o  d a t e ,
(3)  C o s t  e f f i c i e n c y ,
(4)  O p e r a t i o n a l  s a f e t y ,
(5)  A e s t h e t i c s ,  and
(6)  Low m a i n t e n a n c e  r e q u i r e m e n t s .

Bas ed  on t h e s e  c r i t e r i a ,  t h r e e  d e s i g n  a l t e r n a t . -v e s  a r e  p r e s e n t e d  
h e r e i n :  a g a b i o n  s t r u c t u r e ,  a b u l k h e a d  (wood,  c o i ' c r e t e  o r
s t e e l ) ,  and an e r o s i o n  c o n t r o l  m a t .  The a c t u a l  d e s i g n  which  i s  
s e l e c t e d  may i n c l u d e  a s i n g l e  d e s i g n  a l t e r n a t i v e  c r  may i n  f a c t  
c omoi ne  v a r i o u s  d e s i g n  f e a t u r e s  i n  o r d e r  t o  o p t i m i z e  u t i l i z a t i o n  

o f  t h e  s h o r e l i n e  a r e a .

A number o f  a d d i t i o n a l  d e s i g n  a l t e r n a t i v e s  were  a l s o  c o n s i d e r e d  
b u t  were  e l i m i n a t e d  d u r i n g  p r e l i m i n a r y  r e v i e w .  S a n d b a g g i n g  was 
o m i t t e d  b e c a u s e  o f  i t s  s u s c e p t i b i l i t y  t o  v a n d a l i s m ,  h i g h  m a i n ­
t e n a n c e  c o s t s ,  and a e s t h e t i c s .  S h e e t  p i l i n g  was n o t  c o n s i d e r e d  
e c o n o m i c a l l y  f e a s i b l e  b e c a u s e  o f  t h e  p r e s e n c e  o f  n e a r  s u r f a c e  
b e d r o c k  a t  v a r i o u s  l o c a t i o n s  a l o n g  t h e  s h o r e l i n e .  High v e r t i c a l  
w a l l s  s e t  a t  e l e v a t i o n s  above  MLLW were  a l s o  d r o p p e d  f rom c o n ­
s i d e r a t i o n  f o r  s a f e t y  r e a s o n s  ( p r e s e n t s  l o n g  d r o p  t o  e x p o s e d  
r o c k y  s u r f a c e ) .  A l t h o u g h  r i p r a p p i n g  may be a p o s s i b i l i t y ,  s u i t ­
a b l e  m a t e r i a l  s i t e s  f o r  c o m p e t e n t ,  l a r g e  s i z e d  m a t e r i a l  have  not  

b e e n  i d e n t i f i e d .

C o s t  e s t i m a t e s  f o r  t h e  v a r i o u s  d e s i g n  a l t e r n a t i v e s  p r e s e n t e d  
h e r e i n  a r e  p r e l i m i n a r y  and a r e  f o r  c o m p a r a t i v e  p u r p o s e s  o n l y .  
D e t a i l e d  c o s t s  need t o  be d e v e l o p e d  as  p a r t  o f  t h e  d e s i g n  
e f f o r t .

3 . 1  GENERAL
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3 . 2  GABION STRUCTURE

T h i s  a l t e r n a t i v e  i n c l u d e s  p l a c e m e n t  o f  a g a b i o n  s t r u c t u r e  a t  an 
e l e v a t i o n  o f  5 t o  10 f t  above  MLLW. The s t r u c t u r e ,  as  i n d i c a t e d  
on F i g u r e  5 ,  would e x t e n d  i n  a s t e p p e d  f a s h i o n  t o  t h e  t o p  of  t h e  
e x i s t i n g  b l u f f  l e v e l  o f  27 t o  28 f t  abo ve  MLLW. Wi th  f i l l  
p l a c e d  b e h i n d  ( s h o r e w a r d )  o f  t h e  g a b i o n s ,  t h e  s h o r e l i n e  would be 
e x t e n d e d  15 t o  20 f e e t  f rom i t s  p r e s e n t  l o c a t i o n .

G a b i o n s  a r e  r e c t a n g u l a r  b a s k e t s  made o f  h e a v i l y  g a l v a n i z e d  s t e e l  
w i r e  mesh h a v i n g  o p e n i n g s  o f  3 t o  5 i n c h e s .  Each g a b i o n  i s  s u b ­
d i v i d e d  i n t o  c e l l s  o f  e q u a l  s i z e  by d i a p h r a m s .  At t h e  c o n s t r u c ­
t i o n  s i t e  t h e y  a r e  u n f o l d e d  and a s s e m b l e d  by l a c i n g  t h e  e d g e s  
t o g e t h e r  and t h e  d i a p h r a m s  t o  t h e  s i d e s .  I n d i v i d u a l  g a b i o n  
u n i t s  a r e  t h e n  l a c e d  t o  each  o t h e r  and f i l l e d  w i t h  4 t o  8 i n c h  
s t o n e .  The l i d s  a r e  t h e n  c l o s e d  and l a c e d  t o  t h e  t o p  edge  of  
t h e  i n d i v i d u a l  g a b i o n s .

The g a b i o n  d e s i g n  o f f e r s  numerous  b e n e f i t s .  C o n s t r u c t i o n  of  
t h i s  s t r u c t u r e  can be a c c o m p l i s h e d  u s i n g  l o c a l  manpower ,  e q u i p ­
ment  and m a t e r i a l s .  On l y  t h e  g a b i o n  b a s k e t s  and f i l t e r  c l o t h  
need  t o  be o b t a i n e d  o u t s i d e  S e l d o v i a .  S t e p p e d  f e a t u r e s  i n  t h e  
g a b i o n  s t r u c t u r e  s h o u l d  p r o v i d e  a r e l a t i v e  d e g r e e  o f  s a f e t y  by 
l i m i t i n g  v e r t i c a l  f a c e s  t o  a p p r o x i m a t e l y  3 f e e t .  The d e s i g n s  
c o u l d  be m o d i f i e d  s l i g h t l y  t o  p r o v i d e  s t a i r w a y  a c c e s s  t o  t h e  
b e a c h .

C o s t s  f o r  t h e  g a b i o n  s t r u c t u r e  as  g e n e r a l l y  d e p i c t e d  on F i g u r e  5 
i s  e s t i m a t e d  t o  be a p p r o x i m a t e l y  3 . 5  m i l l i o n  d o l l a r s .

3 . 3  BULKHEAD STRUCTURE

The b u l k h e a d  a l t e r n a t i v e  as i n d i c a t e d  on F i g u r e s  6 and 7 i n ­
c l u d e s  p l a c e m e n t  o f  a p i l i n g  s y s t e m  t o  s u p p o r t  t i m b e r ,  s t e e l  o r  
c o n c r e t e  s h e e t i n g .  P i l e  a n c h o r s  would be r e q u i r e d  t o  s u p p o r t



F i g u r e  5.  Gabion  s t r u c t u r e  d e s i g n  a l t e r n a t i v e .
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F i g u r e  6 .  Wood b u l k h e a d  d e s i g n  a l t e r n a t i v e .
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F i g u r e  7 .  S t e e l  a n d  c o n c r e t e  b u l k h e a d  d e s i g n  a l t e r n a t i v e .



l a t e r a l  l o a d s  f rom t h e  g r a v e l  f i l l .  E x c a v a t i o n  s e a w a r d  o f  t h e  
f a c e  o f  t h e  b u l k h e a d  would a l l o w  u s e  o f  t h e  b u l k h e a d  s t r u c t u r e  

a s  a d o c k .

A d v a n t a g e s  t o  t h i s  d e s i g n  i s  t h a t  i t  e x t e n d s  t h e  s h o r e l i n e  30 t o  
40 f t  p a s t  t h e  e x i s t i n g  s h o r e l i n e  a s  w e l l  as  p r o v i d e s  a d d i t i o n a l  
d o c k  s p a c e  f o r  t h e  a r e a .  D i s a d v a n t a g e s  a r e  t h a t  i t  may p r o v i d e  
a s a f e t y  h a z a r d  and t h a t  i t  may p r o m o t e  a c t i v i t i e s  ( s u c h  as  c a r ­
go h a n d l i n g )  w h i c h  may d i s t r a c t  f rom e x i s t i n g  c o m m e r c i a l  a c t i v i ­
t i e s  ( h o t e l  and b a r )  a l o n g  t h e  w a t e r f r o n t .  I n  a d d i t i o n  mos t  
m a t e r i a l s  and e q u i p m e n t  f o r  t h i s  a l t e r n a t i v e  would n o t  be a v a i l ­
a b l e  l o c a l l y .

C o s t s  f o r  wood b u l k h e a d ,  as  i n d i c a t e d  on F i g u r e  6 ,  a r e  e s t i m a t e d  

t o  be on t h e  o r d e r  o f  5 . 5  m i l l i o n  d o l l a r s .

S t e e l  p i l i n g  and s t e e l  o r  c o n c r e t e  s h e e t i n g ,  as  i n d i c a t e d  on • 
F i g u r e  7 ,  m i g h t  a l s o  be u s ed  i n  t h i s  a l t e r n a t i v e  and i t s  c o s t s  
woul d  be r o u g h l y  3 . 7 5  m i l l i o n  d o l l a r s  ( s t e e l )  o r  4 m i l l i o n  
d o l l a r s  ( c o n c r e t e ) .

3 . 4  EROSION CONTROL HATS

The e r o s i o n  c o n t r o l  mat  a l t e r n a t i v e ,  as  d e p i c t e d  on F i g u r e  8 ,  
i n c l u d e s  p l a c e m e n t  o f  f i l t e r  c l o t h  and p r e f a b r i c a t e d  c o n c r e t e  
m a t s  o v e r  t h e  f a c e  o f  t h e  b e a c h  f rom t h e  e l e v a t i o n  o f  2 f e e t  be­
l ow MLLW t o  t h e  t o p  o f  t h e  b l u f f  whi ch  i s  a t  27 t o  28 f t  a b o v e  
MLLW.

A d v a n t a g e s  t o  t h i s  a l t e r n a t i v e  a r e  t h a t  t h e  i n s t a l l a t i o n  mav be 
a c c o m p l i s h e d  r a p i d l y ,  and t h e  f i n i s h e d  p r o d u c t  p r o v i d e s  e a s y  
a c c e s s  a c r o s s  t h e  b e a c h .  The p r i m a r y  d i s a d v a n t a g e  i s  t h a t  t h e  
i n s t a l l a t i o n  i s  g e n e r a l l y  l i m i t e d  t o  a maximum o f  2 : 1  s l o p e s  
wh i ch  l i m i t s  t h e  amount  o f  e r o d e d  s h o r e l i n e  whi ch  may be  r e ­
c l a i m e d .  A l t h o u g h  some l o c a l  l a b o r  and e q u i p m e n t  may be u s e d ,  
t h e  e r o s i o n  c o n t r o l  m a t s  would need  t o  be h a u l e d  f ro m A n c h o r a g e .

21



EL
EV

AT
IO

N 
(F

EE
T,

 
M

LL
W

)

F i g u r e  8 .  E r o s i o n  c o n t r o l  m a t  d e s i g n  a l t e r n a t i v e

*10

FILTER CLOTH

EARTH
ANCHOR

EROSION CONTROL 
BLOCKS

MLLW

ORIGINAL SOIL SURFACE

-  NOT TO SCALE



C o s t s  f o r  t h i s  a l t e r n a t i v e  a r e  e s t i m a t e d  t o  be on t h e  o r d e r  o f  
3 . 7 5  m i l l i o n  d o l l a r s .

3 . 5  LOCAL RESOURCES

3 . 5 . 1  Manpower and Equ ipmen t

T h e re  are  p r e s e n t l y  two c o n s t r u c t i o n  com panies based i n  th e
t

S e l d o v i a  a r e a .  Eq ui pmen t  a v a i l a b l e  l o c a l l y  i n c l u d e  10 t o  12 cy 
dump t r u c k s ,  s e v e r a l  b a c k h o e s , s e v e r a l  d o z e r s ,  a 2 1 / 2  cy 
f r o n t - e n d  l o a d e r ,  and a s m a l l  boom t r u c k .

Manpower a v a i l a b i l i t y  i s  s e a s o n a l  d e p e n d i n g  p r i m a r i l y  on t h e  
f i s h i n g  i n d u s t r y .  Based on c o n v e r s a t i o n s  w i t h  l o c a l  r e s i d e n t s ,  
a t  l e a s t  5 t o  10 p e r s o n s  may be a v a i l a b l e  a t  any one t i m e  f o r  
c o n s t r u c t i o n  a c t i v i t i e s .

3 . 5 . 2  M a t e r i a l  S o u r c e s

3 . 5 . 2 . 1  G e n e r a l

F o u r  p o t e n t i a l  s o u r c e s  a r e  a v a i l a b l e  t o  p r o v i d e  a g g r e g a t e ,  r o c k  
and f i l l  m a t e r i a l s  f o r  v a r i o u s  d e s i g n  a l t e r n a t i v e s  f o r  b e ac h  
p r o t e c t i o n .  The se  s o u r c e s  as  i n d i c a t e d  on F i g u r e  9 a r e  d e s ­
c r i b e d  i n  t h e  f o l l o w i n g  s e c t i o n s .

3 . 5 . 2 . 2  M a t e r i a l  S i t e  A

M a t e r i a l  S i t e  A i s  l o c a t e d  a p p r o x i m a t e l y  1 . 2  r o a d  m i l e s  n o r t h  of  
t h e  S e l d o v i a  s m a l l  b o a t  h a r b o r  and r e p o r t e d l y  has  p o t e n t i a l  
s o u r c e s  f o r  a p p r o x i m a t e l y  5 0 0 , 0 0 0  yd^ o f  rocK a n d / o r  f i l l  
m a t e r i a l  ( J o n  J o h n s o n ,  P e r s o n a l  C o m m u n i c a t i o n ) .  The s i t e  
c o n s i s t s  o f  a h i l l  which  h a s  been  s t r i p p e d  o f  most  t r e e s  and i s  
p a r t i a l l y  e x c a v a t e d .  S e v e r a l  f e e t  o f  o v e r b u r d e n  o v e r l a y  an 
u n d e t e r m i n e d  t h i c k n e s s  o f  h i g h l y  f r a c t u r e d  and w e a t h e r e d  r o c k  
w i t h  u n d e r l y i n g  c o m p e t e n t  b e d r o c k .  E x a m i n a t i o n  o f  r o c k  s a m p l e s
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F i g u r e  9.  L o c a t i o n  map f o r  p o t e n t i a l  m a t e r i a l  s i t e s .
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f rom an a d j a c e n t  h i i  , which  has  b een  l e v e l e d  s u g g e s t  b e d r o c k  i s  
an u n d i f f e r e n t i a c e d  h i g h l y  me t amo rp ho sed  r o c k  ( p o s s i b l y  
g r a y w a c k e  o r  g r e e n s t o n e ) .

M a t e r i a l  S i t e  A i s  owned by J o n  J o h n s o n  who o p e r a t e s  a 
c o n s t r u c t i o n  company i n  S e l d o v i a .

3 . 5 . 2 . 3  M a t e r i a l  S i t e  B

M a t e r i a l  S i t e  B i s  l o c a t e d  a p p r o x i m a t e l y  2 r o a d  m i l e s  n o r t h  c f  
t h e  s m a l l  b o a t  h a r b o r  and i s  a p o t e n t i a l  s o u r c e  f o r  an u n d e t e r ­
mined volume o f  g r a v e l ,  r o c k  and f i l l  m a t e r i a l .  The s i t e  i s  
owned by t h e  S e l d o v i a  N a t i v e  A s s o c i a t i o n  and e n c o m p a s s e s  
a p p r o x i m a t e l y  280 a c r e s .  A l t h o u g h  t h e  s i t e  h as  no t  b e e n  
e x t e n s i v e l y  u s ed  t o  d a t e ,  t h e  owner s  a r e  p r e s e n t l y  c o n s i d e r i n g  
o p e n i n g  a g r a v e l  p i t  a t  t h e  s i t e  ( F r e d  E l v s a a s ,  P e r s o n a l  
C o m m u n i c a t i o n s ) .

3 . 5 . 2 . 4  M a t e r i a l  S i t e  C

M a t e r i a l  S i t e  C i s  l o c a t e d  a p p r o x i m a t e l y  12 r o a d  m i l e s  wes t  o f  
S e l d o v i a  n e a r  t h e  head  c f  J a k o l o f  Bay and i s  a  p o t e n t i a l  s o u r c e  
o f  r o c k .  Two t e s t  b o r i n g s  have  been  c o n d u c t e d  by t h e  Corps  o f  
E n g i n e e r s  a t  t h e  s i t e  t o  a s s e s s  i t s  s u i t a b i l i t y  f o r  r i p r a p .
Based on t h e s e  t e s t  b o r i n g s ,  t h e  r o c k  was found  t o  be a d a r k  
g r e y ,  f i n e  g r a i n e d  g r a y w a c k e / c h e r t , The r o c k  was r e p o r t e d  t o  be 
s e v e r e l y  s h e a r e d  and f r a c t u r e d .  Much o f  t h e  r o c k  v/as a l s o  
r e p o r t e d l y  s i l i c i f i e d  and r e s e m b l e d  a s i l t y  c h e r t .  A l t h o u g h  t h e  
r o c k  was r e p o r t e d l y  t o  be o f  p o o r  t o  v e r y  p o o r  q u a l i t y  f o r  
r i p r a p ,  i t  m i g h t  be s u i t a b l e  f o r  f i l l  m a t e r i a l .

Land w i t h i n  and a d j a c e n t  t o  M a t e r i a l  S i t e  C i s  c u r r e n t l y  owned 
by t h e  S e l d o v i a  N a t i v e  A s s o c i a t i o n .
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3 . 5 . 2 . 5  M a t e r i a l  S i t e  D

G r a v e l  i s  r e p o r t e d  t o  be a v a i l a b l e  a t  M a t e r i a l  S i t e  C l o c a t e d  on 
t h e  e a s t  s i d e  o f  J a k o l o f  C r eek  s^ine 13 r a a d  m i l e s  e a s t  o f  t h e  
p r o j e c t e d  s i t e .  A l t h o u g h  some g r a v e l  has  r e p o r t e d l y  been 
removed f rom t h i s  a r e a  f o r  r o a d  c o n s t r u c t i o n ,  q u a n t i t i e s  and 
q u a l i t y  o f  t h e s e  m a t e r i a l s  a r e  unknown.  I t  i s  a l s o  r e p o r t e d  
t h a t  a t e m p o r a r y  b r i d g e  would be needed t o  c r o s s  J a k o l o f  C r e ek  
and g a i n  a c c e s s  t o  t h e  s i t e .
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F undi n g  I n f o r m at i o n  
General Fund $13,71_,700 
O t h e r  Funds - 0 -

$13,761,700

IN T H E  SENATE BY THE FINANCE C O M M I T T E E

CS FOR SENATE B I L L  NO. 364 (Finance)

IN T H E  L E G I S L A T U R E  OF THE STATE OF ALASKA 

T H I R T E E N T H  L E G I S L A T U R E  - SECOND SESSION 

A B I L L

For an Act entitled: "An Act m a k i n g  special appropriations to cert a i n

c ommunities and m u n i c i p a l i t i e s  for erosion control 

projects; and p r o v i d i n g  for an effective date."'

BE IT ENACTED BY THE L E G I S LA T U R E  OF T H E  STATE OF ALASKA:

* Sr :icn 1. The sum of $13,761 , 7 0 0  is app r o p r i a te d  from the general 

fund for payment as grants for e r o si o n  control projects to the fol l ow i n g  

c o m m unities and municip a l i ti e s  and in the following amounts:

O f f e r e d :  2 / 9 / 8 4
R e f e r r e d :  R u l e s

O r i g i n a l  s p o n s o r ? :  S a c k e t t , n ^ n n e t t ,
F e r g u s o n  a nd M o s s

K o t l ik

T o g i a k

Port Heiden

Bethel

Egegik

A k i a k

N u n a p i t c h u k

Napakiak

Shishmaref

D elta J u n c t i o n

Deer i n g

No a t a k

Circle

Noorvik

A n g o o n

$1,008,500

2,192,100

340.000 

5,000,000

594,400

494.700

326.700

100.000 

1,400,000

950.000

400.000 

6,000

240.000 (planning, de s i gn  and

engineering)

63,000

246,300

Sec. 2. T h e  s u m  of  $ 4 0 0 , 0 0 0  is a p p r o p r i a t e d  f r o m  the g e n e r a l  f u n d  f o r

-1- C S S B  3 6 4 (Fin)



1 payment as a grant to the M a t a n u s k a -S u s i t n a  B o r ou g h  for s t ab i l i z a t i on  of

2 the old railroad dike at the confluence of the M a t a n u s k a  R i v e r  and King

3 River.

4 * Sec. 3. The appropriations made by sec. 1 of this Act shall be dis-

5 bursed in accordance w i t h  AS 37.05.315 and 37.05.317. The appropriation

6 made, by sec. 2 of this Act shall be dis b u r s e d  in accordance w i t h

7 AS 37.U5.315.

8 * Sec. 4. This Act takes effect i mmediately in acco r d a nc e  w i t h  AS 01.-

9 10.070(c).

C S S B  3 6 4 (Fin) 2-
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1/20/84
Tr a n s p o r t a t i o n  and 
Finance

I ntro d u c e d  
R e f e r r e d :

Fu nding In fo rrn at_i o n 
G eneral Fund $30, 
O ther Funds

BY SACKETT, BENNETT 
FERGUSON AND MOSS1 IN THE SENATE

SENATE BIL L  NO. 364

IN THE LE G I SL A T U R E  OF THE STATE OF ALASKA

T H I R TE E N T H  L E GI S LATURE - SECOND SESSION

A BILL

Fo r  an Act entitled: "An Act mi k i n g  special a pp ropriations to the

ment of T r a n s p o r t a t i o n  and Public Facilities

certain communities and municip a li t i e s  for erosion 

control projects and feasibility studies; and p r o v i d­

ing for an e f f ective date."

11 BE IT ENAC T E D  BY THE LEGISL A T U RE  OF THE STATE OF A LA S K A

Section 1. The sum of $2/5,000 is a p pr opriated from the general fund 

for payment as grants for feasibility studies of erosion control projects 

to the fol l o w in g  communities and mu n i ci p a l i t i e s and in the following

amounts

Nenana

Juneau

* Sec. 2. The sum of $ 29,785,300 is appropriated from the general fund 

for payment as grants for erosion control projects to the following 

communities and municip a l i ti e s  and in the following amounts:

K o t l i k

Tuntut ul i a k

Clark's Point

Bethel

AniaV
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A k i a k  494,700

N u n a p i t c h u k  326,700

Napakialc 100,000

S h i s h m a r e f  1,400,000

G a l e n a  5,000,000

Delta J u n c t i o n  96,000

D e e r i n g  400,000

N o a t a k  6,000

Circle 2,000,000

N o o r v i k  63,000

K o y u k u k  400,000

H u s l i a  345,000

A n g c o n  246,300

Y akut a t  1,230,000

* Sec. 3. The sum of $45,000 is appropriated from the gene r a l fund to 

the D e p a rt m e n t  of T r a n s p o r t a t i o n  and Public F acilities for costs related to 

eros i o n  control pr o j e c t s  and feasibility studies, in cluding travel e x­

penses, for w h i c h  grants are made under secs. 1 and 2 of this Act.

* Sec. 4. The appropriations made by secs. 1 and 2 of this Act shall be 

d i s b u r se d  in a c c o r d a n c e  with AS 37.05.315 and 37.05.317.

* Sec. 5. This Act takes effect immediately in accor d a nc e  w ith AS 01.- 

1 0 . 0 7 0 ( c ) .

E g e g i k  5 9 4 , 4 0 0

SB 3 64 -2-




