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~~~~~ PREFACE

The portion of the Kenai Peninsula Borough covered by this
report is subject to fl ooding from the Kenai River. The properties
along this stream are primar ily residential and recreational and
were modera te ly  damaged b~ the floods of 1964 and 1969. The

— 

areas  in the flood plain whic h are now unde r pressure for future
development are extensive. Although large floods have occurred
In the past , studies indicate that even larger floods are possible.

This report has been prep ared because a knowledge of flood
potential and flood hazards i s important in lAixi use pl~rni’ng and

F for management decisions concerning flood plain utilization. It
includes a history of flooding along Kena l River and i d e n t i f i e s
those areas that are subject to poe s lb 1 e future floods. Special
emphasis is given to these floods through maps , pho tog raphs ,
profiles and cross sections . The report does not provide solutions
to fl ood problems; - however , it does furnish a suitable b as i s for
the adoption of land use controls to guide fl ood plain development
and the r e by prevent intens ification of loss and dam age . It will
also aid in the i d e n t if i c at i on of other flood damage red~~~ion

- techniques such as works to modify flooding and ad j u st me n t~~~
includ ing fl 00 d proofing, which might be embodied in an overall\
Flood Plain Management (FPM ) program . 0th e r FPM program
studies--those of environmental a t t r i b u t e s  and the current and
future landuse role of the flood plain as part of its surroundings--
would also profit from this information.

At t h e request of the Kenai Peninsul a Borou gh and with the
e n d o r s e m e n t  of the State of Alaska, Depa rtment of Natur al

i 
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Resources, this report was prepared by the Alaska District,
Corps of Engineers under continuing authority provided in Section
206 of the 1960 Flood Control Act, as amended.

Assistance and cooperation of the Nation al Weather Service,
U. S. Geological Survey, Alaska Disaster Office , The Cheechako
News, The Cook Inlet C Our i e r and private citizens in supplying
useful data and photographs for the preparation of this report are
appreciated.

Addi t i ona l  copies of this report can be obtained from the
Kenai Peninsula Brough. The Ala ska  D i s t r i c t , Corps of
En g in e e r s, upon request, will provide technical assistance to
planning agencies in the inter preta tion and use of the data
pr esented , a a well a a planning guidance and further assistance ,
including the development of additional technical Information.
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BACKGROUND INFORMATION

Settlement

The h i s t o r y  of the Kenai area begins with the arrival of
Russian fur traders on the bluff of the Kasioff River in 1786. ~n
1791, another large trading post, Fort St. Nichola n, w as erected
at the present site of the city of Kenai . Prior to the establishment-
of the R u s s i a n  fur tradi ng companies, there were two principal
groups of Indians in the area, the Kinnats and the Athabascans.
During the years fo l lowing  the establish ment of the fur trading
companies, there were many bloody upris ings between the Indian
t r i bes  and the  fur traders . It wasnot until l867, when the
Russian American Company w a s i n c ontrol of the entire region,
that the United States purchased Alaska from Russia. The city of
Soldotna, w h I c h I s 7 miles downstream from the study area , is
located at the J un ct i on of the Sterling Highway and Kena l Spur
Road , II miles southeast of Kenai. The v ill a g e , established in

the la te  1930’s, was named after a local stream, which probably
derive d its naxn e from the Russ ian wor d for soldier - “8 ol dat ” ,
or from “tseldatna”, an herb.

The lands covered by this report a r e primarily residential
and r e c r e a t i o n a l . In recent years , due to the economi c boom
brought about b y the d i s c o v e r y  of nearby oil and gas fields ,
additi onal housing c~evelopment h as b e e n taking place along the
river. The future outlook is for g r eat ly increased residential ,
recreational and commercial developmen t along the river .
The Stream and Its Valley

K e n at Rive r, with a drainage area of 2010 square miles at
Soldotna , has its origin in K e na t L a k e in the Chugach National

S -
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Forest. From t h e lake, the river flows westerly approximately

75 miles th rough  the Kenai Nation al Moose R ange and privately

owned lands n e a r the communities of Sterling and Soldotha to its

outlet in Cook I n let at Kenai. The entire watershed of the river

lies within the Kenai Peninsula Borough. The easterly portion of

t he watershed is predominantly steep mountain slopes with many

glaciers and iceflelds. Elevation s range to over 6000 feet. West

of the moun ta ins , the watershed includes rolling land with

numerous 1 a k e s and muskegs extending to Cook Inlet. Drainage

areas c o n t r i b u t i n g  to runoff at locations in the study area are
shown in Table I.

TABLE I
DRAINAGE AREAS

Location R iver Mile Drainage Area - 
-

Sq. Mi.

Kenai River at Moose Ra nge Boundary 28 1930

Kenat River at Funny River 30. 5 1905
Kena l River at Moose River 36 1748

The climate of the a r e a is characterized by cool summers
— and moderate winters with temperature extremes ranging from ‘89

degrees to 48 degrees below zero. Annual precipitation averages
over 19” at Kenai and annual snowfall about 68” . Most of the rain

- - falls during the middl e of the summer season with sporadic rain-
fall ear ly in the spring. A dry ea r ly  surnxne r and a wet late
summer with p o o r  rainfall distribution is characteristic of this

climate .
2
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Developmen t in the Flood Plain

The porti on of Kena l River included in the study commences

where the boundary of the Kenai Nat tonal Moose Ra nge c r o s s e a
— the Kenai River approximately s eve n m ii e a above the Sterling

- 

- 
Highway Bridge at Soldotna, and extends upstream approximately

eIght miles to the confluenc e w~ h the Moose River at Sterling.

The flood plain of Kenai River in the study area is narrow and the

developmen t t h at now exists in the area is only minor in nature.

There is ample high ground on each side of the river which pro-

vides safe building sites.
There are no bridges or other m an - m ad e obstructions in

- the Kenai River within the study area. However, a timber bridge

does e x i s t  at the Funny River Road crossing ci Funny River

approximately 1, 000 feet upstream f r o m it s confluenc e with the

Kenai River.
The flood plain of Kenai Rive r withlnthe study area is

occupied mainly by residential and recreational buildings . There
is also some ag r i cu l tu ra l  d evelopment and one commercial
establishment which is situated at the confluence of the Kenai and
Moose Rivers. Although the present development is only minor ,
the Kenai area i a g r o wing rapidly as a recreat ional area , and
therefore greatly increased development can be expected.
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FIGURE 1 - T~jpic aJ. of the many low-lying recreatior,al structures
along the Kenal River in the study area.
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FIGURE 2 - Typical of the ~~ny docks or boat landings j utting out
into the Kenal River.
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FLOOD SITUATION

- Sources of Data and Records
The U. S. Geological Survey h a s maintained stream gages

at two locations on the Kenai River. One station is located at the
out i e t of Kenai Lake at the Sterling Highway crossing at Cooper
Landing. Thi s  gage has been maintained since May 1947. The

other station , w h i c h  has been m a i n t a i n e d  since May 1965, is

located at the Sterling Highway crossing in Soldotna, about 7 miles
below the downstream study boundary.

- To supplement t h e records of the gaging stations and those

of snow surveys , newspa per f i l e s , h i s t o r i c a l  documents and
records were searched for information concerning past floods. In

ad di t ion , several long-time residents having knowledge of the

rivq~r were i n t e r v i e w e d .  From these investigations and from

studies of possible fu tu re  floods on Kenai River , the local flood

situation , both past and future , has been developed.
Maps u s e d for this report were prepared utilizing photo-

grammetric met h o d a during the summe r of 1972. River cross

sections and structural data on the bridg es were obtained by field

surveys.
Flood Season and Flood Characte r iett cs

High flows h ave o C CU r r ed i n the study area during all

seasons with the g r e a t e s t recorded flood occurring in January
- - 

. 1969. This flood resulted f r o m  a rapid release of water from a
glacier-dammed lake. This phenomenon is called a “joku lhlaup”

flood. Ice jams also occurred within the study area causing over-

bank flooding of substantial depth.
Spri ng floods may occur as a result of an a b o v e - n o r m a l

snowfall dur ing the p r e c e d ing winte r , followed by an unusually

5
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cold s p r in g and then a rapid snowmelt. Summer and fall floods

usually r e a u 1 t from intense precipitation. The jokulhaup flood

could occur at any time of the year.

Factors Affecting Flooding and Their Impact
Obstructions to the F loo d fl ow a - Natural obstruct ions to

floodflows include trees, brush and other v e g e t at i o n , growing

along the s t ream banks in flood plain areas. There are ~~
bridg es or otherman -made obstructions on the Kenai River within
the study area. There is, however, a small timber bridge acr oI~d

F u nn y R iv e r j U at upstream from the confluenc e with Kenai

R iver , and a modern steel and concrete bridge over Moose River
just upstream from its confluence with the Kenai River.

During floods , trees, brush and other vegetatio n growing i~i

t h e flood plain impede flood flows, thu a creating backwater and
increased flood heights. It is impossible to pre dict the degree or
location of the accumulation of debris ; therefore , for the purpose

of this report, it w a a necessa ry to assume that there would be no
accumulation of debris along t he stream. An ice jam is anot her

type of obstruction a n d w ou 1 d result in greatly increased flood

heights . Ice jams were analyzed; however , they were not used in
the development of the flood profiles.

In g e n e r al , obstructions re strict floodilows and result in

overbank flows and u n p r e di c t a b 1 e areas of flooding, possible

d e s t r ~i c t ion o f any bridge s and an increase d velocity of flow
immediatel y downstream .

Flood Damage Reduction Measures - There are no existing
flood control a t ru c t u r e a  on Kenai River. Neither is there an
existing borough z on i n g or d i n a n c e , buildi ng code or other

6 
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regulatory measure specifically for the r e d u c t I on of fl 00 d
damage. This study has been requeste d so that it may be used as

- a basis fo r the development of Flood Plain Management planning
measures by the Kenai Peninsula Borough.

Other Factors and Their Impact - F 100 d discharges In the
Kena i -River a r e significantly less than what might be anticip ated
from a watershed with its area and terrain . This is the result of
the m o d e r a t i n g  e f f e c t  of Kenal Lake, Skilak Lake and the
nume r o us smalle r lake s in the drainage system. These lakes
also moderate t he effect of the joku lhlaup flood. However, if this
particular type of flood occurs in t h e winte r or early spring, ice
jams could be created , resulting in a substantial level of flooding
even w it h a relatively low volume of flow in the river. Flooding
or threat s of f 100 di n g p r o m o t e a ction by local officials and
individuals in flood war ning and flood fighting activities.

Flood Warning and Forecasting - The N a t i o n a l  Weather
S e r v i c e , Al as k a R i v e r  Forecast Center (RFC) located in
Anchorage, is responsible for flood warnings for the Ke nal area.
These warnings are based on cu r r en t and forecast precipitation
and are d i s s e m i n a te d  to the public by commerc ial radio and
television stations and by radio station KEC-43 on a frequency of
162.5 mhz. Weather warnings and  forecasts a r e  also issued by
the National Weather Service using the s a m e  c o m m u n i c a t i o n
fac ilities.

Flood Fighting and Emergency Evacuation Plans - Although
there are no formal flood fighting or emergency evacuation plans
for the area along Kenai River , p r o vi a i on a f o r alerting area

- , residents in t i m e of emergency are accomplishe d by the Alaska

7
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Disaster Office through the Kenaf Peninsula Borough. This office

maintains communication with the National Weather Service at its

control center , e s t ab l i sh ing  a “flood watch” during the early
stages of fl 00 d threat. In additi on, the U. S. Geological Survey
maintains a cont inua l  wa tch  on several glacier-damme d or
“dumping ” lakes in the watershed . Residents along the stream
are warned by radio and telephone Of approaching flood conditions
and advised to evacuate  the area. Subsequett flood ftgktthg,
evacuation and rescue activities are coordinated on a borough -

wide basis with borough officials.
Material Storage on the Flood Plain - Due to the size and

nature of the development  alongKenai River, there are no
significant quan t i t i e s  of floatah~e materials stored In the flood
plain. If they we r e present, they ~could be carried away by flood
flows and could cause damage to structures downstream.
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PAST FLOODS

Summary of Historical Floods

Very l i t t l e  information is available concerning historical
- floods on Kenal River since r e c or ii a of past floods are meager ,

and in some cases, non-existent. There is no record of a major

flood in the Kenai River with known dischar ge and d o c u m e n t e d

water levels. I nfo r mat ion on historical floods was obtained

primarily from interviews with residents along t he river. Field —

investigations and o f f i c e  computations supplemented what data

were available and were used to develop the flood proffle s of this

report .
Flood Record s -

Residents who had suffered property dama ge , or who had

experienced flood flows, were interviewed in an e f fo r t to obtain

information on past floods. Additional information on past floods

was obtaine d from newspaper accounts arid historical documents.

Flood Descriptions
The f 011 ow in g a r e descri ptions of the Ice-jam flood that

occurred on Kenai River in Janua ry 1969:

V
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EXCERPTS FROM ThE CHEECHAKO NEWS

20 JANUARY $969 10 feet hi gher than usual and The river began to rise
t hat ice was bomb arding the rap idl y about 9:30 o .m. Sun-
abutme nts . day, Dec . 13. It rose ei ght

Flood Forces For a t me, A hake State feat in 24 hour s .
Troopers were stationed atEvacuation the brid ge to keep more than
one car at o time from passing

Twenty-two families , over it. 22 JANUARY $969
which include 8$ persons, Several traile r homes be-
were evacu ated in the wake tween Moose River and Funny
of rising water on the Kenai River were reported swept Kenai River StillRiver yeste rday . away .

In addition, at least one Families which were High , but Danger
float plane and a cou ple of evacuate d in the Soldotr ia- Subsidescabins we re reported swept Ridg eway area reported water
into the river which began to in basements or their homes. , FI~~~ing conditions onrise ear ly Saturd ay. the Kenci River , which hasGeorge Denison , Soldotna cause d the evacuation of R4area Disaster Office director , 

he Soldotno andaerson s in t
said the high water wo~ River Flooded Ridgeway areas , may continuecaused by a shift of Ski b k
Glac ier. Back in 964 for at least another day,

cor ding to Glen Aud s ley, hy .
He and C. A. ~Piam”

Hamilton , comman der of Sol- The Kenai River flood dro log ist ior Environ mental
dotna Squadron Civil Air Pa- in mid-December 1964 was Science Services Administro-
t rol, flew over the area f rom caused by ice but at a differ - t ion , Anchorage .

Water in the Kenai RiverSki b k  Glacier to the mouth of ant location and for a differ - is down two feet from lostthe Keno i River Saturday. ciii reason than the present ni ght , Audsky said. The
Crocks appeared in the flood .

g lacier and ice was piling, he This year ’s apparent ly danger is apparently over.

said - Skil ok Lake w as flood - was cause d by the shifting of In analyzing the situation

ing into the Keno i River. a g lacier which allowed wate r Auds ley said a temporary
summer lake was formed with -

Water a lso was backe d into to sp ill into Skilaic Lake . in the g lacier at Skilok Lake ,
Moose River for a half mile . In 1964 , the flood was

cause d by ice jamming the storing water like a reservoir.
Wa lt Pedersen who oper- river about fou r miles below A fracture developed result ing

otes Pederson ’ s Moose River Soldotno. in a sudden release of water
~ Resort estimat ed damage to Five familie s were eva c - from the upper reg ion s o f

his business at $8,000. This uote d from Ciechonski Rood Sk iba k Lake , raising lake wa-
inc luded a plan e which was and Rebel Run. ters about 10 inches. A wove
damaged by the rising wo ter Fimi l ies of Joke Paulk , action occurre d in Ski bak
and ice. George Denison and Roger Lake , causing t he river to . I

Mrs. Pederson said he Tach~~k were among those flood , ta king the ice with it to
was able to move the plane w ho evacuated . The same wit hin the city of Soldatna
partia ll y behind a building, families were involved in the and the ad j acent Ridgeway
but the wing was torn away . present flood , area .

Saturday ofte rnoo n , Den- kmy Eng ineers flew over The sudden release of we-
son warned res idents on the the ice jam to determine if it ter also cause d the river to

river that the water was about could be relieved by demo li- change channels in several
— 

- 
5 feet hi gher than during the tions. The answer was neg- places ond the Moose River
morning. otive. to actua lly flow in reverse .

Later the river at Soldot . The temp erature was a~ 
If it were not for the ice ,

- - -. no Bridge was reported about low as minus 38 d.qr ,es. Audsl .y sold , this would not J
-

l0
—— 
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EXCERPT FROM THE COOK INLET COURIER

have resu lted in flooding con- FEBRUARY 1969 dotna to Kenoi and reported
ditions. the cause of the flooding to

The effect an the Kenai be the jam at Big Eddy. A
River , the hydrol ogist remark - Risina Waters of partial damag. estimate as of
ed , is like a double reservoir the i~ na1 Aiver Tuesday put the damage cost

- 
effect with the perched or at well over 50,000 doll ars
temporarily formed lake still lii Sterling, 11 rrverboots, 1
continuing to dewater , with flootphme, a stare and sever-
the bulk of the wate r having River Flood al cabins were damaged. On
already passed. Midway Rood trailers, lean-

Meanwhi le at the Greater Damage to ’s, boats and some houses
Sobdotna Chamber of Corn - were damaged , and one 2 bed-
merce luncheon yesterday , room house was reported
George Denison, Soldotna “We onl y had half an hour washed completely off its
Disaster Office director said: warning. One minute there foundations. The Scout Loop

“Water under the Kenai was nothing and it seemed area reports cabins and t rail-
River bridg e dropped 12 in- like the next minute , we were ers under almost three feet of
cites since early this morning , full of water. ” That was a water. Concrete Products of

There is no change at comment from one homeowner Alaska in Soldotna reports
Rebers Run . Water there is w ho lives in the flooded par- one house trailer severel y
sti ll running but not rising. t ion of Rebel Run Rood. The daunogmi and damage to many
It is com ing in below Sunset - j am in the Kenai River just concr•te blocks . Wildwood
Park Subdiv ision , on across ups t ream f rom 

- 
Bi~ Eddy Air Force Station gave she l-

and out Big Eddy. A large caused flooding in mat area icr to two families Saturd ay
ice black groun ded between up to ei ght feet of water. The night and provided rations for
Bob Toch ick ’ s and Doc W i b- Soldotna cam pground was on- two others. Pt is likely that
son ’s and water is running derwate r by the boat basin when waters recede, the
aroun d it. ” and thoug h no damage was homes that once were nes-

Water aiso dropped 12 in- don e by the Soldotna brid ge, t Ied cozily alon g the River ’s
ches near the Jim Porte r home trees were uprooted by River bank will no longer be there ,
on Ciecho nsk i Rood, across Terrace Tra iler Court . Civil but will , wit h break-up, join
the river from Rebel ’ s Run. Defense reports over 80 the flotsam and jetsam of the
The Porter fam ily remained in people were evacuated from Inlet. Mr. Sheldon Bergeso n ,
their home althoug h the water the Rebel Run and Ciechans hi Field Director with the Armed
was in the yard. Road areas of Rid gewoy . Forces and Red Cross Disas-

Moose River was two feet There were reports of some ter Representative for th is
below summer hi gh water 1ev - looting on Rebel Run but area said that Civil Defense
ci and ice blocks 20 feet a- these repo rts have not been alerted him Saturday ni ght.
cross and four to s ix feet confirm ed. One homeowner in Mr. Bergeson and Mr. Joh n
thick filled the channel be- the Rebel Run area said he Mired , Red Cross Field D-

— neat h the Moos e River brid ge, was unin formed that the area rector at Elmendorf , arrive d
At the Soldotna brid ge was a flood p1air~. One man in Soldotna Tuesday morning.

over the Kenoi River , there who hod been involved in They set up an office in Sob-
was a 13-foot ice pack and c! eo nirg out two houses in dotna City offices to assist
ice against t he bridg e abut- the first three days consnent - flo od victims . Mr. Bergeson
ment. ed , ‘Where was the help ? has promised help in meeting

‘Contrary to all rumor s , Why weren ’t any co ffee hitch- the emergenc y needs of food
Kenai Lake has not rise n ,” ens set up~ No one loaned us and clothing and has said the
DenIson sai d. Kenci Lake is boats or tried to help in any Red Cross will , if the need is
norma l and the Kenoi River way . Where were the Civil great , help with funds for
near Hamilton’s Place in the Defense pe uple?” Ham Ham- shelter. They will also issue
Cooper Landing area is at ilton and Ted Graunge of the purc~tose orders to be honore d

- 

- 
norma l leve l. CAP flew the river from Sob- by local merchants.
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EXCERPTS FROM THE CHEECHAKO NEWS

14 OCTOBER 969 Den ison are keep ing a strict dumping was in September
watch on th. river and are 1967.
measur ing th. watir e rery in cooperation with the

Kenai River ~~
fl.. three hours. Wit h exception Alaska Disaster Office , the

of the Cooper Lisidiug report . Corps ci Eaghteers will continues to Rise he said, there has been no tinue to keep the ‘j oku~t Isup’
ot her report of flooding, under observation, and if

The state campgrounds The Joke Paulk famil y dumping occurs the Weather
next to Sportsmen’s Ladg. at near Soldotna evacuated the ir Bureau will alert residents of
Cooper Landing is under wa- home on the river bu nk and the area.
ter and water has flooded ~~ move d into a newer home they llydrolqi.ts of the United
basement of Gwinn ’s Lodge bui lt on Poppy Lane. The States, Canada, and particu-
in the Cooper Landi ng area, Poulk s hive had previous cx- lm$y in ~~~~~ where the
George Denisan , deputy civil parlance of being flooded out term ‘joituiis~.up’ originates,
defense director for the Kenai by the Keno i River. are studying the phenomenon ,
Peninsula Boroug h said Man- but as yet It is not clearly
day night, understood . Glacial move -

Waters of the Kenai River
ore continuing to rise, aI- Self Dumping Lake ment is thought to underlie

the lock of firm pattern ofthough not as rap idl y as the
past few day s, Denison said . Filling up Could sealing and dumping, or re-

maining open and continuingOddly, he said , most of the Cause Kenai River ,~ ~~~~~ .~~.rise comes between midni ght
and 6 a.m. each day . Flood

In the 24-hour period from
6 p.m. Monday , the river as Aerial observat ions are
measured under the brid ge at continuing on a sel f-dump ing
Saldotno recor ded a rise ci 5~s lake forming in the icefie ld s
inches as compared to 7 in- above the Snow River on th .
cites during the preceding 24 Kenci Peninsula by hydro lo-
hours. g ist s of the Alask o Distri ct

Sportsmen’s Lodge, of the U.S. Army Corps ofGwinn ’s and other business Eng ineers.places and residences in the From the air the lake ap-
Moose Pass-Coo per Landing
area are also without electric- pa~~s to be fell .r than pre-

viou s hi gh-wate r marks , oc-
ity, Denison said. A U.S cor ding to the Eng ineers , andCorps of Eng ineers represent- given the ri ght condition s, itot ive wor king in the area said 

may dump into Snow River ,approximately 500 trees had run throug h Paradise valleyblown down in the Moose
Pass-Cooper Landing area. into t he Kenai River and
High winds Saturd ay ni ght and Kenoi Lake , down the Kenci
Sunday were also responsible q iver to Ski bak Lake and on
for electr ical outag. in other down into the lower Kenoi
areas of the Kenoi Peninsula . River.
The Soldotna and Kenai fire K.noi and Skilak Lakes
departments ware both called Of e expected t. be able to ab-
out to exti nguish f ire s started sorb the greater port of the
by a “hot” line blown down additional flow without a ma-
by the wind. ior rise on the Kenci River if

Don Gallagher , borough the lake dumps baler, freeze-
civi l defense director, and up. The lake’ s most recent
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FIGURE 3 - January 1969 flood on Kenai River at Moose River.
(Courtesy of Laura Tyson).

-

- - ~~~~- - - 
~~

_
.
~ vw 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ - ~~~~~~~~~~~~~~~~ 
--

flood on Kena.1. River. (Courtesy of Laura Tyson).
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FIGURE Ii. - Ice left behind at Moose River by the .Januax~y 1969
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FIGURE 5 - Flooding in the Kenai - Soldotna area in January 1969.
(Courtesy “Cook Inlet Courier ”) .
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FIGURE 6 - Overbank flooding during the January 1969 flood on Kenai
River. (Courtesy “Cook Inlet Courier”).
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FUTURE FLOODS
Floods of the a am e or larger magnitude as those tt~at have

occurred in the past will occur in the future. Larger floods have
been experienced in the past on streams with similar geographical
and physiographical characteristics as those found in t h e  study
area. Similar combinations of rainfall and ru n o f f  which caused
these floods could occur in the Kenat River area. Therefore , to
d e t e r m i n e  t h e  f l o o d i n g  potential of the etudy area, it was
n e c e a a a r y to consider storms and floods that have occurred in
regions of l i ke  t opog raph y, watershed cover, and physical
characteristics. Discussion of the future floods In this report Is

f - limited t o t ho a e that have been designated as the Intermediate
Regional Flood, the Standard Project Flood and Ice-Jam Floods.
The Standard Project Flood represents a reasonable upper limit
of expected f lood f l o w s  in the study area. The Intermediate
R e g i o n a l  F lood  may reasonably be expected to occur more
frequently, although it will not be as severe as the i n f r e q u e n t
Standard Project Flood. No frequency Is a 85 i g n e d to the ice—
j am f l o o d s ;  however, experience has shown that they can be
expected to occur more frequently than t h e Intermediate Regional
Flood.

Intermediate Regional Flood
The Intermediate Regional Flood (IRF) Ia defined as one that

will occur once In 100 years on the a v er a g e , although it could
occur in any year. The peak flow ofthis floodwaa developed

~ ~~~~~~ 
. from a statistical analysis of streamfiow and precipitat ion records

and a study of runoff characteristics; however, l i m i t a t i o n s  In
Kenal River Basin data required a n a l y s i s  on a regional rather

15 
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than a water shed basis. In detern~ining the Intermediate Regional

Flood for  Kenai River, statistical studlea were made using flood

data from U. S. Ge o log ica l  Survey gaging stations and

precipitation d at a from National Weather Service clim*tological

stations In the vicinity of Sterling and Kenai, Alaska. The pe ak

f 1 ow developed for the Intermediate Regional Flood In the study

area Is 37, 500 cubic feet per second (cfs). —

Standard Project Flood
The Standard Project Flood is defined as a major flood that

can be e x p e c t e d  t o occur  froinasevere combination of

meterological and hydrologic condi t ions  that is considered

reasonably chara cteristic of t h e geographical area in which the

study area is b c  ate d , excluding extremely rare combinations.

The C or p s of Engineers, In cooperation with the NOAA Weather

Service, has made c o m pr e h en a iv e studies and ‘ investigations

based on the past records of experienced storms and f loods  and

has developed generalized procedures for estimating the flood
potential of streams. The peak discharge for the Standard

Project Flood on Kenai River at Soldotna has been computed to be

62, 000 cfs. A discharge h y d r o g ra p h for the Standard Project
Flood on Ke nai River at Soldotna is shown on Plat e 20.
Ice Jam Floods

The severe natu re of Alaskan winters lends to another type

of flooding along t h e Kenai River. With a heavy ice cover on the
river, untimely b r e a k u p s  or the j okulhlaup effect (the sudden

release of glacier-dammed waters) can cause the ice to-jam IC.
j am a usually occur at natural restrictions or bends in the river

16



and can cause water t o b a c k up and flood low areas . Although
the volume of flow in the river may be less than the IRF or the
SPF, the resulting level of flooding could be substantially highet

TABLE 2

FLOG) ELEVATIONS
Kenai River st Moose River

Flood Elevation (a)

Standard Project i~~.o
Intermediate Regional 149. 7
January 1969 146

(a) Feet , Mean Sea Level

Frequency
A f r e q u e n c y  curve of peak flows was constructed on the

basis of available information and computed flows of flood s up to
the magnltude of the Standard Proje ct Flood. T h e  f r e q u e n c y
curve thus derived, which I a available upon request, refle cts the
j u d g me n t of the engineers who have studied the area and are
f a m i l i a r  w i th  the region; however , It must be regarded as
approximate and a ho ul d be used with caution in connection with
any planning of flood plain use. Floods larger than the Standard
Project Floodare possible, but the combination of factors

necessary to produce such a large flood would be extremely rare.

17
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Hazards of Large Floods
The extent of damage caused by any flood d e p e n d a on the

topog ra phy  of the area flooded, depth and duration of flooding.
velocity of flow, rate of rise , developments in the flood plain and
the effectiveness of flood fighting e f f o r t s .  Floodwaters flowing
at high v e l o c i t y  and carrying floating debris would create
conditions hazardous to persons and vehicles attempting to cross
floode d areas. In gene ra l , floodwater 3 feet deep or more and
f l o w i n g  at a velocity of 3 feet per second or more, could easily
sweep an adult person off his feet, thus creating definite danger
of injury or drowning. Water lines could be ruptured by deposits
of debris and the force of floodwatera, and wells could be flooded,
t h u  a c r e a t i n g  the possibility of contaminated domestic water
supplies. Isolation of a r e a s by floodwater could create hazards
in terms of medical, fire or law enforcement emergencies.

Flooded Areas and Flood Damage - The areas along Kenai
River that would be flooded by the I n t e r m e d i a t e  Regional and
Standard Project Floods are s ho w n on Plates 3 through 13. The
a c t u a 1 limits of overflow may vary somewhat from those shown
on the maps  because the 5 foot contour interval and the scale of —

the maps do not permit p r e c i a e p 1 ott i n g of the flooded area
boundaries. A a may be seen from the flooded area maps, flood-
flows from Kenal River cover only a small amount of o v e r b a n k
area. The runof f  f rom large storms is so moderated by the
regulating e f f e c t  of Kenal Lake, Skilak Lake, and lesser lakes
and a w a in p 8 . in the Kenai River watershed that the Intermediate
Regional and S t a n d a r d  P r o j e c t  Flood discharges win create
lower levels of flooding than have historically occurred from i c e

18 
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jam created backwaters occur r ing  under substantially smaller
flows. The area f l ooded  by the Intermed iate Regional Flood is
not large and the princip al d m  a g e that would occur would be to
the residential and r e c r e at ion a 1 development along the river.
Damage would be more severe during a Standard P r o ~ e c t Flood
due to the wider extent and greater depths of flooding . Plate s 14
through l7 show wa te r  s u r f a c e  profil es for the IRF and SPF.
Depth of flow can be dete rmined from these illustrations. Typical
cross S e c t i on a of the flood plain at selected locations , together
with the wate r surfac e elevation and ex ten t  of the IRF and SPF.
are shown on Plates 18 and 19.

Obstructions - Ice jams present the only major obstruction
to flow o n the Kenai River in the study area. Flooding due to ice
jams is known to occur in the vicinity of the c o n f l u e n c e  w i t h
Moose River at Sterling, as well as at other locations downstre am
in the study section. However , the formation of ice ja ms is more
or less a random event and is relatively u np r ed i c t  able as to
location. Due to this fact the area subjec t to flooding as a result of
i c e jams h a s not been shown on the flooded area maps or on the
profiles. Whenever one of significant size does occur in the Kenai
River , local flooding to substantial depths will result in the over-
ban k areas. Immediately above the jams, water d e pt  h s may be
expected well in excess of those resulting from the largest storm-
caused floods. The following page s h o w s  some of the results of
previou s ice jams on the Kena i River.

Velocities of F 10 w - Water velocities during floods depend
largely on the size and shape of the stream and the bed slope, all
of which vary on different at r e am a and at different locations on

11 -

~~ the same stream During the Intermediate Regional and Standard 
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FIGURE 7 - An ice ja m on the Kenai River caused this flooding.
(Courtesy “Cook Inlet Courier’t).
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FIGURE 8 - This tree shows evidence of previous ice j ams and is
[ 

typical of ma~~r along the Kenai River .
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Project Floods, average velocities of main channel flow is about
7.5and9feet per second, respectively. V e l o c i t i e s  of th i s
magnitude a r e sufficient to cause severe erosion to banks , move
structures off the ir foundations , t r an s p or t vehicle s, and cause
similar damages. Overbank flow would average 1 foot per second .

Rates of R i s e and Duration of Flooding - Intense rainfalls
that a c c o m pa fly severe storm fronts usually produce the floods
that occur on Kenai River. F loods  are also caused bya rapid
release of water in glacier- dammed lakes. Due to the regulating
effect s of the lakes in the watershed, there is a mode r at e time
lag before flooding actually begins. In the case of an ice  j a in
flood, however, flood waters will generally rise rapidly and then

will recede rapidly when the ice jam breaks.
Photographs, Future Flood Heights - The l eve l s  that the

Intermediate Regional and Standard Project Floods are expected
to reac h at v a r iou a locations in the study area are Indicated on
the following photographs:

21
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FIGURE 9 - Future f1c’c~4 heights on Kenai River at the Slash E
Ranch.
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FIGURE 10 - Future flood heights at the confluenc: of the Kenal
and Funny Rivers .
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FIGURE 11 - Future flood heights at the confluence of the Moose arid
Kena! Rivers .
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FIGURE 12 - Future flood height at Cross Section 15. Fill is ab~ .it
6 feet above the water surface.
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G L O S S A R Y

Backwater. The resulting big h w ate r surface in a given

str eam due to a downstream obstruction or high stages in an
intersecting stream.

Flood. An ov erflow of lands not normally covered by water
that are used or usable by man. Floods have two essentia l
characteristics: The inundation of land is temporary ; and the
land is adjacent to and Inundated by overflow from a river ,
stream , ocean, lake, or other body of standing water.

Normally a “flood ” is considered as any temporary rise in
sfre~mf1ow or stage, but not the pond ing of surface water , that
results In significant adverse effects in the vicinity. Adverse
effects m ay include damages from overflow of 1 and areas,

temporary backwater e ff e c t s in sewers and local drainage
channels, creation of unsanitary conditions or othe r u nfavorable

situations by deposition of material s in stream channels during
flood recessions, rise of ground water coincident with increased
streamfiow, and other problems .

Flood Crest. The maximum stage or elevation reached by
the waters of a flood at a given location .

Flood Peak. The maximum Instantaneous discharge of a
flood at a given location . It usua lly occurs at or near the time
of the flood crest.

Flood Plain. The areas adjoining a river , stream , water- - 
-

cours e, ocean , lake , or other body of standing water that have
been or may be covered by floodwater.

24
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Flood Profile. A graph showing t h e relationship of water

surface elevation to location, the latte r generally expressed as

distance above mouth for a stream of wate r flowing in an open

channel. It is generally drawn to show surface elevation for the

crest of a specific flood , but may be prepared for conditions at

a given time or stage.
- Flood Stage. The stage or elevation at wh ich  overflow oI

the natural banks of a stream or body of water begins In the

r each or area in which the elevation is measured.

Head Loss. The effect of o b s t r u c t i o n s  such as narrow

bridge openings or b uildings that limit the area through which

water must flow, raising the surfac e of the water upstream fr om

the obstructi on.
Hydrograph. A gra ph showing flow values against time at

a given point , usually measured in cubic feet per second. T he

area under the curve indicates total volume of flow.

Intermediate Regional Flood. A flood h av in g an aver age

frequency o f occurrence i n the orde r of o n c e i n 100 years

although the flood may occur in any ye a r .  I t i a b a a e d o n

statistical anal yses of streamf iow records availa ble fo r t h e

watershed and analyses of rainfall and runoff characteris tics

In the g e n e r a l  r e g i o n  of the w a t e r s h e d .

Left Ban k. The bank on the left side of a river , stream or

watercourse, looking downstream.
Right Bank. The bank on the right side of a rive r , stream ,

or watercourse , looking downstream.
Standard Project Flood. The flood that  may be expected

from the m ost severe combination o f meteorological a n d

-25
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hydrological conditions that a r e considered reasonably char-

acteristic of the geographical ar ea in which  the drainage

basin is located, excluding extremely rare comblnaticna. Peak

discharges f o r  t hese floods are generally about 40-60 percent

of the Probable Maximum Floods f o r  t h e  same basins. As

used by the Corps of Engineers, Standard Project Floods are

Intended as practicable expressions of the degree of protection

that should be sought in the design of flood control wor~ a, the

failure of which might be disastrous.

Underclearance Elevation. The lowest point of a bridge or

other structure over or across a river, stream, or watercourse

that limits the opening through which water f l ow s .  This  is

r eferred to as “low steel” in some regions. 

-
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