
CHAPTER 27 

STUDY OF EROSION ALONG HO~lliR SPIT AND VICINITY, KACHEMAK BAY, ALASKA 

By Gail J. Grone~'Tald 1.1 and Halter H. Duncan ]) 

ABSTRACT 

This is a progress report on the Homer Spit Beach Erosion Study. 
Information is presented regarding the rapid acceleration of the erosia~64 
processes due to the subsidence of the Homer Spit during the 27 Harch 1 1 
earthquake. The effect on existing groins both before and after the qua. ce 
are discussed. Immediately after the quake, emergency measures ~'lere x- e - he 
quired to prevent Have and high Hater damage to existing structures 011 t 
Spit. Th e results concerning the effectiveness of these measures are sion 
presented for eva luation, along Hith the basic data gathered for the ex-a 
study and some of the problems encountered. 

INTRODUCTION 

This is a progress report on the Kachemak Bay Beach Erosion StudY, 
Hhich encompasses all of the Homer Spit and adjacent shores. The Ala-slza. 
District, U. S. Army Corps of Engineers, ~'las authorized by Congress :L:tl- 1 
August 1963 to make this study . The Alaska State Department of Natura. 
Resources is coopera ting and assisting in the study. 

LOCATION 

Kachemak Bay is l ocated on the Kenai Peninsula near the mouth a £ Spit, 
Cook Inlet in Hhat is commonly called Southcentral Alaska. The Horne r 
"lhich is about 4 mile s long Hith a maximum Hidth of a quarter of a rn i- 1 e , 
extend s abou thaI f-Hay across the mou th 0 f Kachemak Bay. Figure 1 s n o""s 
a general orientation of the area. The economy of the area is almos t rests 
entirely based on the seafood industry and tourism although lumber j .O t

e 

are considering locating a timber processing mill on the Spit. 

GEOLOGY 

u nded 
The Horner Spit is a relatively straight spit composed of Hell r C7 tion 

medium sized gravel mixed Hith some sand and silt. There is some qc:.<3 S hat 
as to the geologic origin of the Spit ("ith some geologists believing t ~hat 
it is a terminal moraine from an ancient glacier Hhile others believ <3 
it Has founded by littoral processes. The present surface of the s p ::i- t 
seems to support the latter belief as it is characterized by parall e JL £ 
beach ridges Hhich clearly are littoral in origin . The source area C7 d 
the material composing the spit surface i s considered to be the maio- -::1- a.n 

1/ Chief, Reports Section - Alaska District U. S. Army Corps of Eng :L ~eers 
1/ Chief Hydrologist - Alaska District u. S. Army Corps of Engineer s 
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FIGURE I 
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t o t h e w e s t , The s h o r e l i n e t h e r e I s c h a r a c t e r i z e d by V7ave c u t b l u f f s 

composed o f a p a r t i a l l y c o n s o l i d a t e d s h a l e and sandstone, w i t h p e a t 

and g r a v e l o v e r b u r d e n . 

PROBLEMS PRE-QUAKE 

Al t h o u g h the s p i t grew by w i d e n i n g from e a s t to west, i t has, d u r i n g 
the p a s t few decades, r e t r e a t e d s l i g h t l y eastward near the base. P r i o r 
to the earthquake and r e s u l t i n g subsidence, m a t e r i a l eroded near the base 
was s e r v i n g t o n o u r i s h the seaward s e c t i o n s o f the o u t s i d e beach, The 
pre - e a r t h q u a k e processes suggested an absence o f s u f f i c i e n t nourishment 
o f m a t e r i a l f r o m t h e source a r e a . I n a d d i t i o n t o the e r o s i o n near the 
p r o x i m a l end, t h e area d o x r a d r i f t o f the l a s t g r o i n o f the f o u r t h a t had 
been c o n s t r u c t e d t o p r o t e c t the highway, was un d e r g o i n g severe e r o s i o n . 
The beach a t the d i s t a l end o f the s p i t was b e g i n n i n g t o l o s e m a t e r i a l . 

PROBLEMS POST-QUAKE 

A l t h o u g h a reconnaissance survey o f the beach e r o s i o n o f Homer S p i t 
had begun p r i o r t o the earthquake o f 27 March 1964, v e r y l i t t l e d ata 
had been g a t h e r e d . The earthquake caused a subsidence r a n g i n g from approx
i m a t e l y 3 f e e t on the mainland t o about 6 f e e t a t the d i s t a l end o f the 
s p i t . T h i s r e s u l t e d i n major changes i n the source area and c o n f i g u r a t i o n 
o f the s p i t . As an example, n e a r l y 70 p e r c e n t o f the s p i t i s now f l o o d e d 
d u r i n g the h i g h e r h i g h t i d e s . Photograph Number 1 shows the end o f the 
s p i t a t h i g h e r h i g h t i d e . I n a d d i t i o n t o f l o o d i n g and the damages r e s u l t i n g 
t h e r e f r o m , submarine l a n d s l i d e s near t h e d i s t a l end o f the s p i t d e s t r o y e d 
the s m a l l b o a t h a r b o r and deep d r a f t w h a r f . 

EROSION PROBLEM 

I n those areas e r o d i n g b e f o r e the earthquake, t h e problem a f t e r sub
sidence V7as a c c e l e r a t e d . P r i o r t o subsidence one s e c t i o n o f the s p i t had 
been p r o t e c t e d from e r o s i o n by the placement o f 4 tim b e r g r o i n s . The 
g r o i n s are numbered c o n s e c u t i v e l y from the base o f the s p i t . A l l o f the 
g r o i n s had, e x c e p t the l a s t one, f i l l e d and had become r e l a t i v e l y s t a b l e . 
But s h o r t l y a f t e r subsidence, the beach on the d o w n d r l f t s i d e o f the l a s t 
g r o i n began t o erode. To p r e v e n t f u r t h e r e r o s i o n and damage t o the nearby 
highway a t i m b e r bulkhead a t the l a s t , or No. 4 g r o i n , was b u i l t and 
extended a l o n g t h e beach f o r a p p r o x i m a t e l y 600 f e e t . I n a d d i t i o n tv70 semi-
a d j u s t a b l e t i m b e r g r o i n s were c o n s t r u c t e d and a t t a c h e d t o the b u lkhead, 
b u t the o r i g i n a l g r o i n s , p a r t i c u l a r l y Nos 3 and 4 were o v e r l y l o n g and V7ere 
t r a p p i n g unnecessary q u a n t i t i e s o f m a t e r i a l ; t h e r e f o r e , t o a l l o w more mate
r i a l t o m i g r a t e down the beach 50 f o o t s e c t i o n s were removed f r o m g r o i n s 
3 and 4. Photograph No. 2 shov7S the g r o i n s as the y looked a f t e r m o d i f i c a 
t i o n . The removal o f the 50 f o o t s e c t i o n a l l o w e d m a t e r i a l n o t needed t o 
by-pass the g r o i n . The p r o f i l e s o f the f i l l between the g r o i n s I l l u s t r a t e 
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Photo No. 1. T h i s photo o f t h e o u t e r end o f Homer S p i t was t a k e n i n A p r i l 1964 about one month 

a f t e r t h e 27 March 1964 earthquake. O c c a s i o n a l l y t h e h i g h t i d e i s 2 t o 3 f e e t h i g h e r t h a n t h a t 

shown I n t h e phot o g r a p h . Emergency r e p a i r had j u s t been completed t o t h e deep d r a f t dock and 

t h e Lands End H o t e l r a i s e d on c r i b b i n g . 
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Photo No. 3 - June 1965. Shows the Lands End H o t e l and gabions 

p l a c e d f o r e r o s i o n p r o t e c t i o n . 
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the changes i n the f i l l c o n f i g u r a t i o n b o t h b e f o r e and a f t e r t h e m o d i f i c a t i o n 
V7as made. F i g u r e 2 shows the changes t h a t o c c u r r e d on the t h i r d g r o i n . I t 
i s I n t e r e s t i n g t o note the p r o f i l e o f the g r o i n on the weather s i d e a f t e r 
m o d i f i c a t i o n more c l o s e l y c o i n c i d e s w i t h the n a t u r a l beach s l o p e o f the 
s p i t t h a n d i d the f i l l b e f o r e m o d i f i c a t i o n . W h i l e the m o d i f i c a t i o n was 
accompanied by a r e c e s s i o n o f the f i l l a t the p r o x i m a l end o f the g r o i n , 
t h e r e was a g e n e r a l i n c r e a s e I n f i l l a l o n g the l e e s i d e as w e l l as a 
g r e a t e r u n i f o r m i t y between the slo p e o f the f i l l on the weathered and l e e 
s i d e . The examples are c o n s i d e r e d t o i l l u s t r a t e the r e s u l t o f an o v e r l y 
l o n g g r o i n . The p r i n c i p l e d isadvantage b e i n g t h a t o f p r o m o t i n g o f e r o s i o n 
a l o n g the l e e s i d e o f the g r o i n . The area between the new g r o i n s a t f i r s t 
began t o f i l l ; however, because o f a c o m b i n a t i o n o f h u r r i e d c o n s t r u c t i o n , 
d e s i g n , and severe storms the 6 t h g r o i n f a i l e d . The one cause o f f a i l u r e 
i s b e l i e v e d t o have been the bulkhead and g r o i n were too h i g h c a u s i n g an 
un d e r m i n i n g o f t h e V 7 a l l . G r o i n Number 5 and the bulkhead w a l l between I t 
and g r o i n Number 4 seem t o be f u n c t i o n i n g s a t i s f a c t o r i l y , a l t h o u g h some 
e r o s i o n i s b e g i n n i n g t o occur a t the u p d r l f t j u n c t i o n o f the g r o i n and t h e 
bulkhead wall. T h i s i s b e i n g c l o s e l y watched t o dete r m i n e i f m o d i f i c a t i o n s 
may be d e s i r a b l e . I n a d d i t i o n t o e r o s i o n i n the area o f the g r o i n s , 
subsidence has caused the beach, i n g e n e r a l a l o n g t h e s p i t , t o recede. 
The r e c e s s i o n I s r e l a t e d to the h i g h e r stand o f the sea upon t h e beach and, 
as such, the beach i s a d j u s t i n g t o t h e new wat e r l e v e l . F i g u r e 3 —' 
I l l u s t r a t e s the processes o f changes o c c u r r i n g I n the beach c o n f i g u r a t i o n . 
M a t e r i a l secured from t h e beach fa c e has, and i s s t i l l , b e i n g c a r r i e d o n t o 
the s p i t where I t has formed a nev7 f r o n t a l berm. I n areas, as shown by 
Photographs 4 and 5, the berm has m i g r a t e d o n t o and t e m p o r a r i l y b l o c k e d 
the highway n e c e s s i t a t i n g removal o f the m a t e r i a l from n e a r l y o n e - h a l f 
m i l e o f highway by the S t a t e Highway Department. I n o r d e r t o p r e v e n t 
f l o o d i n g o f the Land's End H o t e l I t was j a c k e d up about 8 f e e t and p l a c e d 
on c r i b b i n g . Photograph Number 3 shows the h o t e l on c r i b b i n g and t h e 
gabions which have been p l a c e d around and under i t t o p r e v e n t f u r t h e r 
u n d e r m i n i n g . A t the p r e s e n t time the gabions, w h i c h are V7lre mesh r o c k -
f i l l e d b a s k e t s , seem t o be d o i n g an e f f e c t i v e j o b . 

DATA GATHERED 

Since time i s c r i t i c a l beach p r o f i l e s are b e i n g made whenever 
p o s s i b l e I n an a t t e m p t to d e f i n e the changes a l o n g the beach as th e y have 
and are o c c u r r i n g . D u r i n g the f a l l o f 1964, t w e n t y - f i v e beach p r o f i l e s 
were made. Some o f these were r e r u n i n A p r i l o f 1965 and i t i s p l a n n e d 
to r e r u n them a g a i n i n the s p r i n g o f 1966. W i t h t h e h e l p and c o o p e r a t i o n 
o f t h e A l a s k a S t a t e Department o f N a t u r a l Resources, bottom samples were 
t a k e n by a scuba d i v e r a t v a r i o u s depths a l o n g the p r o f i l e l i n e s . These 
samples w i l l be analyzed f o r g r a d a t i o n , shape and o r i g i n . The l a t t e r 
w i l l be dete r m i n e d , as n e a r l y as p o s s i b l e , t h r o u g h c o r r e l a t i o n o f 
p e t r o g r a p h l c a n a l y s i s o f m a t e r i a l I n the samples and source a r e a s . 

_3/ Taken f r o m an u n p u b l i s h e d U.S.G.S. P r o f e s s i o n a l Paper, Reference 4 
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Photo No. 5 - T h i s was taken i n June 1965 and shows the new berm b e i n g 
b u i l t up 500 f e e t down d r i f t f rom the g r o i n area. The spruce t r e e s i n 
the p i c t u r e have been k i l l e d by the s a l t w a t e r . 
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CONCLUSIONS 

While the stu d y i s f a r from b e i n g completed I t i s planned t o 
c o n t i n u e g a t h e r i n g the dat a u n t i l the s p r i n g o f 1966. A t t h a t time we 
p l a n t o analyze a l l a v a i l a b l e d a t a and summarize i t i n t o a r e p o r t . The 
purpose o f t h e stu d y i s t o develop p l a n s t o s t a b i l i z e the shore o f 
Homer S p i t a g a i n s t f u r t h e r e r o s i o n and determine the a d v i s a b i l i t y and 
e x t e n t o f F e d e r a l p a r t i c i p a t i o n t h e r e i n . I n the event F e d e r a l p a r t i c i 
p a t i o n and c o n s t r u c t i o n o f c o r r e c t i v e measures i s n o t w a r r a n t e d , the 
r e p o r t w i l l be p o i n t e d toward g i v i n g a d v i c e on what can be done t o 
min i m i z e the e r o s i o n t a k i n g p l a c e and g i v e guidance on what s t r u c t u r e s 
can be b u i l t w i t h o u t f u r t h e r a g g r a v a t i n g the problem. 
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