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FLOOD INSURANCE STUDY 

1.0 INTRODUCTION 

1.1 

1 . 2  

1.3 

purpose of Study 

This  Flood Insurance Study inves t iga t e s  t h e  exis tence and s e v e r i t y  
of flood hazards i n  the  unincorporated areas of Matanuska-Susitna 
Borough, Alaska, and within the  incorporated Ci t ies  of Palmer, 
Houston, and Wasilla,  and a i d s  i n  the adminis t ra t ion of the National 
Flood Insurance A c t  of 1968 and t h e  Flood Disas te r  Pro tec t ion  A c t  
of 1973. 
Borough to  the  regular program of flood insurance by t h e  Federa l  
Emergency Management Agency. 
t h i s  study i n  t h e i r  e f f o r t s  to promote sound f lood p l a i n  manage- 
ment. 

In  some states or communities, f lood p l a i n  management c r i te r ia  or 
regula t ions  may ex i s t  t h a t  are more r e s t r i c t i v e  or comprehensive 
than those on which these  f ede ra l ly  supported s t u d i e s  are based. 
These c r i t e r i a  take precedence over the  minimum Federal  cr i ter ia  
fo r  purposes of regulat ing development i n  the  f lood p l a i n ,  a s  set 
forth i n  the  Code of Federal  Regulations a t  44 CFR, 60.3. I n  such 
cases, however, it s h a l l  be understood t h a t  t h e  S t a t e  (or other 
j u r i s d i c t i o n a l  agency) s h a l l  be able t o  expla in  these requirements 
and c r i t e r i a .  

Authority and Acknowledgments 

The source of au tho r i ty  f o r  t h i s  Flood Insurance Study is t h e  Nat ional  
Flood Insurance A c t  of 1968, as amended. 

The hydrologic and hydraul ic  analyses f o r  t h i s  s tudy were performed 
by t h e  U.S. Army Corps of Engineers, A l a s k a  District, fo r  the Federal  
Emergency Management Agency, under Inter-Agency Agreement NO. 
IAA-B-1878, Pro jec t  Order No. 15. This  work,  which was completed 
i n  April  1982, covered a l l  s i g n i f i c a n t  f looding sources a f f e c t i n g  
Matanuska-Susitna Borough. 

A Type 19 Flood Insurance Study was also performed by t h e  s tudy 
cont rac tor ,  under Inter-Agency Agreement NO. EMW-E-1153, Project 
Order N o .  1, Amendment No .  5. T h i s  work was completed i n  Apr i l  
1985. 
Bodenburg Butte  area. 

Coordination 

T h i s  study w i l l  be used t o  convert  Matanuska-Susitna 

Local and reg iona l  planners w i l l  use 

I t  covers port ions of  Matanuska River and Knik River i n  the  

A meeting was held on Ju ly  20, 1977, and a t tended  by representa t ives  
of the  s tudy Contractor,  t h e  Federal  Emergency Management Agency, 
and Matanuska-Susitna Borough. The purpose of t h e  meeting was t o  
determine which streams would r equ i r e  d e t a i l e d  s tudy  and which 
would requi re  approximate study. A p r i o r i t y  list of t h e  streams 



t o  be s tudied  was determined; however, due to t h e  l a c k  of funds, 
the highest  p r i o r i t y  streams (Matanuska, Sus i tna ,  and Knik Rivers)  
were el iminated from t h i s  study. Ins tead ,  t h ree  streams which 
have already been p a r t i a l l y  s tud ied  by the U.S. Army Corps of 
Engineers were funded for t h i s  study. 
s tud ied  a t  a l a t e r  da t e  when funds are ava i lab le .  Coordination 
was made with the  U.S. Geological Survey and t h e  U.S. S o i l  
Conservation Service.  A d r a f t  of t h i s  study was reviewed by 
Matanuska-Susitna Borough. 

Three f i n a l  coordinat ion meetings were held during t h e  week of 
September 29, 1983. These meetings were attended by representa t ives  
of the  Federal  Emergency Management Agency, t h e  study con t r ac to r ,  
and the  community. A l l  problems and quest ions t h a t  were ra i sed  a t  
the  meeting have been resolved. 

The other streams w i l l  be 

2.0 AREA STUDIED 

2.1 Scope of Study 

This Flood Insurance Study covers t h e  incorporated C i t i e s  of Wasi l la ,  
Houston, and Palmer, and the  unincorporated areas of Matanuska- 
Sus i tna  Borough, Alaska. The a r e a  of s tudy is shown on t h e  Vic in i ty  
Map (Figure 1). 

Deception Creek:  Deception Creek  T r ibu ta r i e s  1, 2, and 3; Willow 
Creek:  W i l l o w  C r e e k  Tributary: L i t t l e  Sus i tna  River; and L i t t l e  
Sus i tna  River S p l i t  Flows 1, 2, and 3 were s tud ied  by d e t a i l e d  
methods. Each stream was s tudied  from a downstream loca t ion ,  below 
which l i t t l e  development is expected by t h e  borough due to  wetland 
condi t ions,  t o  an upstream loca t ion  where the  100-year flood p l a i n  
is less than 200 f e e t  wide. 

Flooding i n  t h e  Bodenburg B u t t e  a r ea  along Matanuska River and 
Knik River was i n i t i a l l y  s tud ied  by approximate methods. Resul t s  
from the  Type 1 9  Flood Insurance Study were used to r e v i s e  t h e  
approximate flood boundaries. The la t te r  s tudy evaluated f lood 
hazards on Matanuska River i n  t h e  v i c i n i t y  of  a f lood pro tec t ion  
dike along Old Glenn Highway, and on Knik River from Windsong and 
Heri tage Park Subdivision development to Old Glenn Highway Bridge. 
Information generated by t h i s  s tudy is n o t  s u f f i c i e n t  t o  def ine  
d e t a i l  f lood boundaries on these  streams. 

Those areas s tudied  by d e t a i l e d  methods were chosen with mnsider -  
a t i o n  given to a l l  proposed cons t ruc t ion  and forecasted development 
through 1987. 

Approximate analyses  were used to s tudy those areas  having a low 
development p o t e n t i a l  or minimal flood hazards. The scope and 
methods of s tudy were proposed t o  and agreed upon by t h e  Federal  
Emergency Management Agency and the  borough. 

2 
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2.2 Community Description 

Matanuska-Susitna Borough, loca ted  i n  the  Third J u d i c i a l  Dis t r ic t  
i n  south-central  Alaska, governs an  area of over 23,000 square 
miles extending from the  Municipali ty of Anchorage i n  the  south to 
M t .  McKinley National Park i n  the north. I t  is surrounded by 
unorganized area to  the  nor th ,  e a s t ,  and west, and by Greater 
Anchorage Area and Kenai Peninsula Boroughs to t h e  south. The 
population of Matanuska-Susitna Borough was 6,509 i n  1970 and 
increased 174 percent to  17,816 by 1980 (Reference 1). I t  is 
estimated t h a t  over 2,000 people l i v e  near t h e  streams s tud ied  by 
de ta i l ed  methods. 

Most of t h e  land along Deception C r e e k ,  W i l l o w  C r e e k ,  and t h e  L i t t l e  
Susi tna River is developing a s  a low-resident ia l  area. The water- 
shed basins  f o r  these streams a r e  located i n  south-central  A l a s k a ,  
approximately 30 a i r  miles and 70 miles by highway nor th  of Anchorage. 
The a rea  has been a f o c a l  point  of increasing use f o r  r e c r e a t i o n a l  
a c t i v i t i e s  such a s  boating, hiking,  snowmobiling, f i sh ing ,  and 
hunting. T h i s  increased r ec rea t iona l  usage can be a t t r i b u t e d  to  
the  a rea ' s  e s t h e t i c  q u a l i t i e s  and closeness  t o  Anchorage, t h e  l a r g e s t  
c i t y  i n  the  S ta t e .  Tremendous subdivis ion a c t i v i t i e s  s t r e s s i n g  
r ec rea t iona l  lots have been occurring i n  recent  years.  

The streams s tud ied  by d e t a i l e d  methods o r i g i n a t e  i n  t h e  Talkeetna 
Mountains and flow west to  the  Sus i tna  River or Cook I n l e t .  
Physiographic c h a r a c t e r i s t i c s  are q u i t e  var ied having developed 
from g l a c i a l  a c t i v i t i e s  and volcanic  ac t ion .  The s tudy area is 
underlain pr imar i ly  by bedrock cons is t ing  of weakly consol idated,  
coal-bearing rocks of Te r t i a ry  Age. 
times, so t h e r e  a r e  th i ck  depos i t s  of g l a c i a l  d r i f t  and a l l u v i a l  
sediments made up of sandy and grave l ly  material. The r e l a t i v e  
proportions of t h e  ma te r i a l s  i n  the  g l a c i a l  d r i f t  vary q u i t e  a 
b i t ,  as does the  cmpactness  of t h e  soil.  Thus ,  permeabi l i ty  and 
i n t e r n a l  drainage a r e  highly va r i ab le ,  even over short  d i s tances .  
Poorly drained soils o f t e n  occur on the  slopes of nuraines  i n  close 
as soc ia t ion  w i t h  well-drained soils. Most of t h e  a rea  is also 
covered with a mantle of s i l t y  loess probably der ived from t h e  
Sus i tna  River flood p la ins  to the  west. The loess ranges f rm a 
few inches t o  seve ra l  fee t  i n  thickness.  Poorly drained pea t  is 
common i n  s c a t t e r e d  depressions,  shallow basins  between moraine 
h i l l s ,  and other low-lying areas.  The W i l l o w  area conta ins  f i f t e e n  
varying vegeta t ive  h a b i t a t  types composed of mature s tands  of mixed 
coniferous and deciduous f o r e s t s  with an  understory of a v a r i e t y  
of forbs  and woody p lan t s ,  muskeg-black spruce bogs, and grassland 
areas .  Ferns ,  horsetails, and clubmosses are present  throughout 
the  e n t i r e  borough. Generally,  t h e  vege ta t ive  ground cover is 
dense and provides s u b s t a n t i a l  p ro tec t ion  from eros ion  a c t i v i t y ,  
p a r t i c u l a r l y  i n  the  higher e l eva t ions  where better dra ined  soi l  
condi t ions are found. W i l l o w  and birch/aspen s tands  under 1 0  f e e t  
high a r e  genera l ly  lacking,  with low woody shrubs such as Vaccinum 
being very common throughout t h e  borough. Elevat ions range from 

It has been g l ac i a t ed  seve ra l  
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10,000 f e e t  i n  t h e  mountains to  less than 100 f e e t  i n  t h e  southern 
valleys.  

The region is i n  a t r a n s i t i o n a l  climatic zone between maritime and 
cont inenta l  conditions.  Pronounced temperature va r i a t ions  and 
cloudy weather a r e  common during a la rge  port ion of t h e  year .  
Mountain ranges t o  the  s o u t h  a c t  as a ba r r i e r  to the  i n f l u x  of 
warm a i r  from t h e  Gulf of Alaska, r e su l t i ng  i n  an average annual 
p r e c i p i t a t i o n  which is only 1 0  t o  15 percent of t h a t  a t  s t a t i o n s  
located on t h e  Gulf of Alaska. 

Annual p r e c i p i t a t i o n  i n  t h e  study area  averages 25 inches w i t h  
annual snowfall  of 80 inches. R a i n f a l l  is genera l ly  heavies t  i n  
August and September with monthly p r e c i p i t a t i o n  amounts approxi- 
mately equal for the  rest of  the year. 
l ies  i n  a long arc, approximately 70 miles north of the  d e t a i l e d  
s tudy area and serves  a s  an e f f e c t i v e  b a r r i e r  t o  t h e  flow of extreme 
cold winter weather from the  north.  The streams remain f rozen  
during the  winter with ice jam flooding occurring occasional ly  i n  
t h e  spr ing.  Annual temperatures range from -20°F to  80°F. 

The Alaska  Mountain range 

2.3 Pr inc ipa l  Flood Problems 

Floods i n  Matanuska-Susitna Borough can occur as a r e s u l t  o f  a 
combination of f a c t o r s ,  including heavy snow p a c k ,  temperature,  
sunshine,  and p rec ip i t a t ion .  The sequence of events  a f f e c t s  t h e  
f looding po ten t i a l .  Spring f loods  on streams may occur as a r e s u l t  
of an above-normal snowfall  during t h e  winter followed by an  unusually 
cold sp r ing  and a rapid snowmelt. Summer and f a l l  f loods  usua l ly  
r e s u l t  from in tense  p rec ip i t a t ion .  I n  add i t ion ,  an ice jam could 
occur during t h e  win ter  or during spr ing breakup causing overbank 
flooding. 
but no frequency has been appl ied t o  t h i s  type of flood. Typical  
of most of Alaska, t he re  is l i t t l e  information ava i l ab le  concerning 
h i s t o r i c a l  f loods  i n  Matanuska-Susitna Borough. 
and longtime r e s iden t s ,  however, subs t an t i a t e  t h a t  f loods have 
occurred. Information of h i s t o r i c a l  f loods was obtained pr imar i ly  
from interviews with r e s iden t s  i n  t h e  a rea .  A t abu la t ion  of  f loods 
i n  recent  years  and an ana lys i s  of condi t ions r e s u l t i n g  from these 
f loods  are shown i n  Table 1. 
na tu ra l  obs t ruc t ions  such as trees and vegetat ion along the  banks, 
manmade obs t ruc t ions  such a s  bridges and b a t d o c k s ,  i ce  jams, t h e  
accumulation of brush and d e b r i s  along and wi th in  t h e  streambed 
which can be c a r r i e d  downstream by high water and block br idge 
openings or other  constrictions, and inadequately-sized c u l v e r t s .  

W i l l o w  C r e e k  crosses t h e  Parks Highway a t  mile 72.  It  o r i g i n a t e s  
i n  t h e  Talkeetna Mountains and general ly  flows west t o  j o i n  t h e  
Sus i tna  River. I t  has a total  length of approximately 35 miles of 
which only  t h e  lower 18 is developable. The two major t r i b u t a r i e s  
to t h i s  stream a r e  Pe ters  Creek and Deception Creek .  
reaches of t h e  stream, espec ia l ly  above t h e  Parks Highway, are 

Ice jams have caused t h e  h ighes t  f looding on  t h e s e  streams, 

Publ ic  agencies  

The p r i n c i p a l  flood problems are 

The lower 
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Table 1. Historical Flooding 

Year 

1938 

1943 

1949 

1955 

1959 

- 

1963 

1964 

1964 

1971 

1971 

1971 

1975 

Flooding Source and Resul t ing Damage 

W i l l o w  C r e e k ;  water overtopped the  r a i l r o a d ,  caused by ice jam. 

L i t t l e  Sus i tna  River; p i e r  i n  r a i l r o a d  bridge washed out .  

L i t t l e  Sus i tna  River; r a i n  on rap id  snowmelt caused roads to  wash o u t ,  damaged cu lve r t .  

W i l l o w  Creek;  heavy r a i n f a l l  damaged r a i l road .  

L i t t l e  Sus i tna  River; massive road w a s h o u t s  a t  Houston and L i t t l e  Sus i tna  Inn, t r a c k  and 
c u l v e r t s  washed out. 

L i t t l e  Sus i tna  River; roads washed o u t ,  damaged cu lve r t s .  

L i t t l e  Sus i tna  River; ice jam flooding. 

W i l l o w  Creek;  ice jam flooding. 

W i l l o w  Creek;  log  jam caused flooding near W i l l o w ,  damage to highways and residences.  

L i t t l e  Sus i tna  River; r a i l r o a d  undermined a t  Houston caused derailment of 1 3  cars. Man-made 
dam broke during r a i n f a l l .  Lower Hatcher Pass Road bridge over the  L i t t l e  Sus i tna  River 
washed o u t .  

Matanuska River; f looding r e su l t ed  when a landslide-formed dam on Grani te  C r e e k  (a t r i b u t a r y  
t o  t h e  Matanuska River) broke during a period of r a i n f a l l  and snowmelt. Water overtopped 
Old Palmer Highway i n  t h e  Bodenburg But te  area, and r e s i d e n t i a l  and commercial bui ldings 
were flooded. Discharge was estimated a t  80,000 cubic  f e e t  per second ( c f s ) .  Estimated 
100-year discharge fo r  t h e  Matanuska River a t  Palmer is 40,000 c f s .  

W i l l o w  Creek;  ice and log  jams caused flooding. 
Hatcher Pass Road, 2 to  5 miles east of  t h e  Parks Highway. 

Approximately f i v e  homes were flooded o f f  



under in t ense  pressure for  subdivis ion and development i n  s p i t e  of 
the  f a c t  t h a t  there are obvious f lood hazards within t h e  area. 

Deception Creek  also o r ig ina t e s  i n  t h e  Talkeetna Mountains and 
general ly  flows nor th  and west for  approximately 20 miles t o  j o i n  
W i l l o w  C r e e k  j u s t  upstream of t h e  Parks Highway. A t  t h e  p re sen t  
time, the  e n t i r e  length of Deception Creek is sparse ly  developed 
with very f e w  crossings.  

The L i t t l e  Sus i tna  River d ra ins  the  southern slopes of t h e  Talkeetna 
Mountains and has i t s  headwaters i n  the  mountains. The land  form 
is such tha t  t h e  r i v e r  i n t e rcep t s  numerous minor t r i b u t a r i e s  d i r e c t l y  
from the  mountain slopes t o  t h e  north.  
stream and has a total  length of approximately 75 miles. 

I t  is an  extreme meandering 

2.4 Flood Pro tec t ion  Measures 

A dike was constructed along O l d  Glenn Highway i n  Bodenburg Butte  
to  prevent spr ing  runoff of Matanuska River from overtopping t h e  
highway. 
f lood . 
Matanuska-Susitna Borough r ecen t ly  passed a zoning ordinance to 
restrict  development i n  a reas  noted for f lood hazard. 
have been determined by previous U.S. Army Corps of Engineers or 
U.S. Geological Survey s tudies .  

The d ike  does not  provide p ro tec t ion  aga ins t  t h e  100-year 

These a reas  

3.0 ENGINEERING METHODS 

For t h e  f looding sources s tudied  i n  detai l  i n  t h e  borough s tandard hydro- 
l o g i c  and hydraul ic  s tudy methods were used to determine the  f lood  hazard 
data required for t h i s  study. Flood events  of a magnitude which are 
expected t o  be equal led  o r  exceeded ~ n c e  on t h e  average during any lo-, 
50-, loo- ,  o r  500-year period (recurrence i n t e r v a l )  have been selected 
as having s p e c i a l  s ign i f i cance  fo r  f lood p l a i n  management and f o r  f lood  
insurance premium r a t e s .  These events ,  commonly termed t h e  lo-, 50-, 
loo-, and 500-year floods, have a 1 0 ,  2, 1, and 0.2 percent  chance, 
respec t ive ly ,  of being equal led or exceeded during any year.  Although 
t h e  recurrence i n t e r v a l  represents  the  long term average period between 
f loods  of a s p e c i f i c  magnitude, r a r e  f loods could occur a t  s h o r t  i n t e r v a l s  
or even wi th in  t h e  same year. 
increases  when periods g rea t e r  than  1 year are considered. For example, 
t h e  r i s k  of having a flood which equals  or exceeds t h e  100-year flood (1 
percent  chance of annual occurrence) i n  any 50-year period is approxi- 
mately 4 0  percent  ( 4  i n  1 0 ) .  and, fo r  any 90-year period, t h e  r i s k  in- 
creases to  approximately 60 percent (6 i n  lo). The analyses  repor ted  
here reflect  f looding p o t e n t i a l s  based on condi t ions e x i s t i n g  i n  t h e  
borough a t  t h e  time of completion of  t h i s  study. Maps and f lood eleva- 
t i o n s  w i l l  be amended pe r iod ica l ly  t o  r e f l e c t  f u t u r e  changes. 

The r i s k  of experiencing a rare f lood  

7 



3.1 Hydrologic Analyses 

Hydrologic analyses were c a r r i e d  o u t  to e s t a b l i s h  the  p e a k  d i s -  
charge-frequency r e l a t ionsh ips  for floods of the  se l ec t ed  recurrence 
i n t e r v a l s  fo r  each f looding source s tudied  i n  d e t a i l  a f f e c t i n g  t h e  
borough. 

Peak discharges for selected recurrence i n t e r v a l s  on Deception 
C r e e k ;  Deception C r e e k  T r ibu ta r i e s  1, 2, and 3; W i l l o w  C r e e k ;  and 
W i l l o w  C r e e k  Tributary were determined u t i l i z i n g  C l a r k s  time-area 
un i t  hydrograph ana lys i s  s u b r o u t i n e  i n  t h e  computer program HEC-1 
developed by t h e  U.S. Army Corps of Engineers (Reference 2 ) .  
Prec ip i t a t ion  was determined from t h e  U.S. Weather Bureau Technical 
Paper No. 53 (Reference 3) and used i n  t h e  HEC-1 program. These 
frequencies  were confirmed through a regional-frequency ana lys i s  
developed for o the r  gaged basins  i n  the  same geographic area. 

Peak discharges for se l ec t ed  recurrence i n t e r v a l s  on  t h e  L i t t l e  
Sus i tna  River were determined u t i l i z i n g  a reg iona l  ana lys i s  of  
drainage area-peak discharge r e l a t ionsh ips  for other stream-gaging 
s t a t i o n s  within the geographic area of t h e  L i t t l e  Sus i tna  River. 

Peak discharge-drainage area re l a t ionsh ips  for strems s tud ied  by 
d e t a i l e d  methods are shown i n  Table 2. 

The hydrologic ana lys i s  included a review of a l l  e x i s t i n g  flood 
frequency da ta  for the  area and t h e  u t i l i z a t i o n  of a n a l y t i c a l  
techniques best s u i t e d  to the  s p e c i f i c  stream data .  
analyses were conducted i n  accordance with approved procedures 
recommended by the  U.S. Water ReSOUKCeS Council gu ide l ines  f o r  
determining f lood flow frequency (Reference 4 ) .  

Reference 19 provides t h e  100-year peak  discharges.  It  is based 
on frequency ana lys i s  of t h e  da t a  obtained a t  U.S. Geological Survey 
gaging s t a t i o n  15,248,000 on Matanuska River. Four recorded 
discharges r e s u l t i n g  from L a k e  George breakout events  (Reference 20) 
were used f o r  t h e  Knik River ana lys i s .  

3.2 Hydraulic Analyses 

S t a t i s t i c a l  

Analyses of t h e  hydraul ic  c h a r a c t e r i s t i c s  of t h e  f looding sources  
s tud ied  i n  t h e  borough were c a r r i e d  o u t  t o  provide estimates of  
the e l eva t ions  of f loods of t h e  s e l e c t e d  recurrence i n t e r v a l s  along 
each of these f looding sources. 

Water-surface p r o f i l e s  were computed for W i l l o w  C r e e k ,  Deception 
C r e e k ,  and t h e  L i t t l e  Sus i tna  River u t i l i z i n g  a computerized HEC-2 
step-backwater program developed by t h e  U.S. Army Corps of  Engineers 
(Reference 5).  

C r o s s  s e c t i o n s  were developed from survey notes ,  f i e l d  reconnais- 
sance, photographs, previous s t u d i e s ,  and the use of topographic 
maps a t  a scale of 1:4,800 (References 6 and 7 ) .  Intermediate  
cross sec t ions  were developed u t i l i z i n g  c ross -sec t iona l  area of 
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Flooding Source and Location 

Deception C r e e k  
A t  Mouth 

Deception Creek  Tr ibu ta ry  1 
A t  Mouth 

Deception Creek  Tr ibutary  2 
A t  Mouth 

Deception C r e e k  T r ibu ta ry  3 
A t  Mouth 

W i l l o w  C r e e k  
Downstream of Parks Highway 

W i l l o w  C r e e k  Tr ibutary  
A t  Mouth 

L i t t l e  Sus i tna  River 
Downstream of A l a s k a  Rai l road 

A t  Schrock Road 

Downstream of Welsh Road 

Table 2. Summary of Discharges 

Drainage A r e a  Peak Discharges (Cubic Feet  per Second) 
(Square M i l e s )  10-Year 50-Year 100-Year 50 0-Y ear 

58 3,650 

N/A 1,110 

N/A 1,050 

W A  690 

256 9,800 

W A  2,800 

169 8,300 

140 7,400 

99 5,800 

5,400 

1,620 

1,550 

1,030 

14,600 

4,600 

12,900 

11,400 

8,900 

6,300 

1,840 

1,840 

1,200 

16,900 

5,900 

15,200 

13,500 

10,500 

9,000 

2,450 

2,580 

1,720 

24,200 

9,200 

21,600 

19,000 

14,900 



t he  stream i n  conjunction with t h e  topographic maps. 
s ec t ions  were loca ted  a t  close i n t e r v a l s  i n  the  v i c i n i t y  of s t ruc -  
t u r e s  to determine the  backwater effects of these  s t r u c t u r e s .  I n  
addi t ion ,  numerous intermediate  crcss sec t ions  have been added 
when the  slope of t h e  stream or  the  total  loss was excessive between 
any two c ross  sec t ions .  
road and bridge f a i l u r e  was not  considered i n  t h i s  study. 
t h e  backwaters were computed so as t o  s h o w  the  maximum f looding 
e f f e c t  regard less  of t h e  s t r u c t u r e  being present .  

Locations of se l ec t ed  cross sec t ions  used i n  the  hydraul ic  ana lyses  
a r e  shown on  t h e  Flood P r o f i l e s  (Exhibi t  1). For stream segments 
f o r  which a floodway is computed (Section 4.2),  s e l ec t ed  cross 
sec t ion  loca t ions  are also shown on t h e  Flood Boundary and Floodway 
Map (Exhibi t  2 ) .  

Channel roughness f a c t o r s  (Manning's "n") for these  computations 
were assigned on t he  bas i s  of f i e l d  inspec t ion  of t h e  f lood  p l a i n  
a reas  and s tandard published factors f o r  u t i l i z a t i o n  of n values 
through pipes  or culverts. The Manning's "n" values used are as 
follows: 

The cross 

Except where noted i n  t h e  computations, 
I n  e f f e c t ,  

stream 

Deception Creek  
Deception Creek Tr ibutary  1 
Deception Creek  Tr ibutary  2 
Deception C r e e k  Tr ibutary  3 
Willow C r e e k  
W i l l o w  C r e e k  Tr ibutary  
L i t t l e  Sus i tna  River 
L i t t l e  Sus i tna  River 

L i t t l e  Sus i tna  River 

L i t t l e  Sus i tna  River 

S p l i t  Flow 1 

S p l i t  Flow 2 

S p l i t  Flow 3 

Roughness Fac tors  
Channel Over bank 

0.030-0.035 0.035-0.07 5 
0.035 0.035-0.075 
0.035 0.080-0.120 

0.035 0.080 

0.035 0.120 

0.035 0.120 

S t a r t i n g  water-surface e l eva t ions  were based on u t i l i z a t i o n  of t h e  
slope-area method. 

During t h e  e a r l y  s t a g e s  of examination of both W i l l o w  Creek and 
the  L i t t l e  Sus i tna  River,  it was determined the re  were seve ra l  
p o s s i b i l i t i e s  of divided flow, i n  essence,  s p l i t  flow throughout 
t h e  stream reach. I t  was, the re fo re ,  necessary t o  s p l i t  t hese  
a reas ,  computing one s i d e  a s  a t r i b u t a r y  and balancing t h e  flows 
between t h e  two. 
t i o n s  and on t h e  work  maps, floodways were necessary for both po r t ions  
of t h i s  s p l i t  flow condi t ion.  

I n  some cases, as w i l l  be noted i n  t h e  computa- 
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The L i t t l e  Sus i tna  River h a s  extensive flow div is ions ,  and t h r e e  
extremely braided areas required s p l i t  flow ana lys is .  
channels (bra ids)  were modeled as t r i b u t a r i e s  w i t h  water su r faces  
balancing a t  t h e  upstream d iv i s ion  point.  

Approximate 100-year flooding from t h e  Matanuska River along Old 
Palmer Highway i n  t h e  Bodenburg B u t t e  a rea  was s tudied  using high- 
water marks from a f lood which occurred i n  August 1971. 
water marks were determined from f i e l d  surveys and interviews with 
l o c a l  res idents .  No recurrence i n t e r v a l  was assigned to t h i s  event.  

Field-surveyed c ross  sec t ions  were used i n  the  Type 19 a n a l y s i s  
f o r  Matanuska River and Knik River (Reference 2 1 ) .  Addi t ional  
cross sec t iona l  d a t a  were obtained from t h e  Alaska Department of 
Transportat ion and P u b l i c  F a c i l i t i e s .  mC-2 ana lys i s  f o r  Matanuska 
River u t i l i z e d  t h e  levee opt ion t o  evaluate  the e f f e c t  of t h e  f lood 
pro tec t ion  dike along Old Palmer Highway. 

Flood p r o f i l e s  were drawn showing computed water-surface e l eva t ions  
to an accuracy of 0.5 foot  f o r  f loods  of t h e  selected recurrence 
i n t e r v a l s  (Exhibi t  1). 

A l l  e leva t ions  a r e  referenced to the  Nat ional  Geodetic Vertical 
Datum of 1929 (NGVD). Elevation reference marks  used i n  t h e  s tudy 
a r e  shown on t h e  maps. 

The secondary 

High- 

4.0 FLOOD PLAIN MANAGEMENT APPLICATIONS 

The Nat ional  Flood Insurance Program encourages S t a t e  and l o c a l  governments 
t o  adopt sound f lood  p l a i n  management programs. 
Insurance Study includes a f lood boundary map designed t o  a s s i s t  communi- 
t ies  i n  developing sound f lood p l a in  management measures. 

4.1 Flood Boundaries 

Therefore, each Flood 

I n  order to provide a na t iona l  standard without reg iona l  discrimina- 
t i o n ,  t h e  100-year f lood has been adopted by the  Federal  Emergency 
Management Agency as the  base f lood  fo r  purposes of f lood p l a i n  
management measures. The 500-year f lood is employed t o  i n d i c a t e  
add i t iona l  areas of f lood r i s k  i n  the  community. For each stream 
s tud ied  i n  d e t a i l ,  t h e  boundaries of the  100- and 500-year f loods  
have been de l inea ted  using the  f lood e leva t ions  determined a t  each 
cross sec t ion ;  between cross  sec t ions ,  t h e  boundaries were i n t e r -  
polated using topographic maps a t  a scale of 1:4,800, with a contour 
i n t e r v a l  of 5 f e e t  (References 6 and 7 ) .  

Approximate f lood boundaries f o r  f looding from t h e  Matanuska River 
a long Old Palmer Highway i n  the  Bodenburg B u t t e  area were i n i t i a l l y  
determined using high-water marks from the  1971 event ,  and were 
rev ised  using t h e  Type 1 9  s tudy results.  Del ineat ions were done 
on topographic maps a t  a scale of 1:2,400, with a contour i n t e r v a l  
of 2 f e e t  (Reference 8 ) .  
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Approximate flood boundaries on Sus i tna  River,  Kroto Creek, and 
Kroto Slough ( i n  the  v i c i n i t y  of t h e i r  confluences) were de l inea ted  
based on information suppl ied by t h e  community. 

Approximate f lood  boundaries i n  some por t ions  of the  s tudy  area  
were taken from the Flood Hazard Boundary Map and from Flood Hazard 
Studies  (References 9 through 16) .  

Flood boundaries f o r  the  100- and 500-year f loods a r e  shown on t h e  
Flood Boundary and Floodway Map (Exhibi t  2 ) .  
100- and 500-year f lood boundaries are c l o s e  toge ther ,  only t h e  
100-year f lood boundary has been shown. Small a reas  wi th in  t h e  
f lood boundaries may l i e  above the  f lood e l eva t ions  and, there- 
fore, not  be subject to  flooding; owing t o  l i m i t a t i o n s  of the  map 
s c a l e ,  s u c h  areas a r e  not shown. 

I n  cases where t h e  

4 . 2  Floodways 

Encroachment on f lood p l a ins ,  s u c h  as a r t i f i c i a l  f i l l ,  reduces t h e  
flood-carrying capac i ty ,  increases t h e  f lood  heights  of streams, 
and increases  f lood hazards i n  a r eas  beyond t h e  encroachment i t s e l f .  
One aspect  of f lood  p l a i n  management involves balancing t h e  econanic 
gain from flood p l a i n  development a g a i n s t  t h e  r e s u l t i n g  inc rease  
i n  f lood hazard. For purposes of t h e  Nat ional  Flood Insurance 
Program, the  concept of a floodway is used as a tool to assist 
l o c a l  canmunities i n  t h i s  aspect  of f lood  p l a i n  management. Under 
t h i s  concept, t h e  a r e a  of t h e  100-year flood is divided i n t o  a 
floodway and a floodway f r inge .  The floodway is the  channel of a 
stream plus  any ad jacent  f lood p l a i n  a reas  t h a t  m u s t  be kept f r e e  
of encroachment i n  order t h a t  t h e  100-year f lood may be c a r r i e d  
without s u b s t a n t i a l  increases  i n  f lood heights .  Minimum s tandards  
of the Federal  Emergency Management Agency l i m i t  such increases i n  
f lood he ights  to  1.0 f o o t ,  provided t h a t  hazardous v e l o c i t i e s  are 
not  produced. The floodways i n  t h i s  r epor t  a r e  presented to  local 
agencies a s  m i n i m u m  s tandards  t h a t  can be adopted o r  t h a t  can be 
used a s  a bas i s  f o r  a d d i t i o n a l  s tud ie s .  

These floodways were computed on the  bas i s  of equal  conveyance 
reduct ion from each s i d e  of the  f lood  p la in .  The resul ts  of t hese  
computations were tabula ted  a t  se l ec t ed  cross sections for each 
stream segment f o r  which a floodway was computed (Table 3 ) .  

Weir flow can occur only to t h e  north of t h e  Alaska Rai l road br idge ,  
and a floodway m u s t  be l e f t  clear along the  r a i l r o a d  embankment 
between Willow Creek and W i l l o w  C r e e k  Tr ibutary  t o  permit flow 
from the  main channel t o  t h e  weir area.  

On the  L i t t l e  Sus i tna  River i n  two of t h e  s p l i t  flow areas, a s p l i t  
floodway was designed, and i n  some other  areas t h e  floodway is to  
follow t h e  n a t u r a l  100-year boundary. The l a t t e r  was necessary 
because of excessive velocities and the  l a r g e  number of high ground 
areas .  The extreme meandering nature  of t h i s  stream requi red  t h a t  
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FLOODING SOURCE 

174.7 
176.2 
176.4 
178.2 
183.8 
188.3 
194.1 
198.9 
201.9 
207.8 
211.9 
218.2 
222.0 
227.3 
232.4 
236.1 
237.6 
240.9 
244.1 
246.6 
251.2 
253.1 
257.9 
263.3 
269.2 
276.7 

CROSS SECTION 
( FEE7 

174.7 
176.2 
176.4 
178.2 
183.8 
188.3 
194.1 
198.9 
201.9 
207.8 
211.9 
218.2 
222.0 
227.3 
232.4 
236.1 
237.6 
240.9 
244.1 
246.6 
251.2 
253.1 
257.9 
263.3 
269.2 
276.7 

Deception Creek 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 
w 
X 
Y 
z 

MATANUSKA-SUSITNA BOROUGH, AK "I (MATANUSKASUSITNA DIVISION) 
w 

DISTANCE 

600 
750 
880 

2,140 
3,420 
4,540 
6,360 
7,680 
8,655 

10,415 
11,635 
13,735 
14,505 
15,305 
17,255 
18,330 
18,620 
19,705 

22,285 
23,400 
24,765 
26,130 
27,180 
28,230 
29,730 

20,985 

DECEPTION CREEK 

WIDTH 
(FEET) 

500 
500 
500 
350 
290 
350 
243 
210 
300 
450 
450 
450 
632 
550 
650 
800 
800 
400 
400 
500 
285 
250 
52 
439 
132 
500 

FLOODWAY 

Feet Above C o n f l u e n c e  With W i l l o w  C r e e k  

SECTION 
AREA 

(SQUARE 
F E E T L  

1,706 
1,903 
2,153 
1,249 
864 

1,410 
850 
970 

1,231 
1,161 
1,558 
1,253 
1,269 
1,252 
1,823 
1,483 
1,580 
686 

1,557 
1,085 
666 

1.018 
155 
721 
343 

1,019 

M E A N  
VELOCITY 
:FEET PER 

SECOND) 

3.6 
3.2 
2.8 
4.9 
7.1 
4.3 
7.1 
6.2 
4.9 
5.2 
3.9 
4.8 
4.8 
4.8 
3.3 
4.0 
2.6 
4.3 
3.2 
3.7 
5.3 
2.7 
8.8 
3.9 
9.6 
4.7 

BASE FLOOD 
WATER SURFACE ELEVATION 

175.7 
176.2 
176.5 
178.8 
183.9 
188.4 
194.2 
199.5 
202.7 
208.7 
212.9 
218.7 
222.6 
221.4 
232.9 
236.4 
238.0 
240.9 
244.4 
246.9 
251.2 
253.8 
258.2 
263.7 
269.2 
277.3 

1.0 
0.0 
0.1 
0.6 
0.1 
0.1 
0.1 
0.6 
0.8 
0.9 
1.0 
0.5 
0.6 
0.1 
0.5 
0.3 
0.4 
0.0 
0.3 
0.3 
0.0 
0.7 
0.3 
0.4 
0.0 
0.6 

I 
~~ 
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FLOODING SOURCE 

4 FEDERALEMERGENCYMANAGEMENTAGENCY > 
W 
F 
m 
W 

MATANUSKA-SUSITNA BOROUGH, AK 
(MATANUSKA-SUSITNA DIVISION) 

CROSS SECTION 

FLOODWAY DATA 

DECEPTION CREEK 

D e c e p t i o n  C r e e k  
( C o n t  ‘d) 

AA 
AC 
AD 
A!3 
AF 
AG 
AH 
A 1  
AK 
AL 
AM 
AN 
A 0  
A P  
AQ 
AR 
As 
AT 
AU 
AV 
AW 
A x  
AY 
AZ 

DISTANCE 

31,230 
32,950 
33,400 
34,930 
36,460 
37,185 
37,705 
38,340 
41,350 
43,160 
44,255 
45,235 
46,190 
47,400 
48,525 
49,700 
50,750 
51,705 
52,470 
53,020 
53,410 
53,800 
54,620 
55,530 

WIDTH 
(FEET) 

FLOODWAY 

920 
379 
162 
544 
503 
579 
300 
500 
295 
331 
450 
324 
98 
400 
184 
154 
144 
90 
259 
188 
188 
300 
300 
300 

F e e t  Above Confluence W i t h  W i l l o w  C r e e k  

SECTION 
AREA 

(SQUARE 
FEET) 

1,296 
726 
303 
772 
633 

1,272 
664 

1,271 
596 
574 
677 
658 
402 
753 
473 
468 
414 
365 
656 
52 3 
521 
652 
660 
680 

M E A N  
JELOCITY 
FEET PER 
SECOND) 

3.0 
4.8 
7.4 
2.9 
3.5 
3.2 
5.6 
2.9 
5.0 
5.2 
6.8 
6.4 

10.5 
5.6 
9.0 
9.1 

10.3 
11.6 
6.5 
7.7 
7.7 
6.1 
6.1 
5.8 

BASE FLOOD 
WATER SURFACE ELEVATION 

282.5 
288.3 
289.1 
296.4 
301.9 
306.0 
310.3 
312.3 
330.7 
346.1 
357.4 
369.9 
378.0 
391.3 
406.8 
418.0 
431.2 
444.1 
452.2 
459.1 
464.5 
471.1 
479.6 
485.7 

(FEET 

282.5 
288.3 
289.1 
296.4 
301.9 
306.0 
310.3 
312.3 
330.7 
346.1 
357.4 
369.9 
378.0 
391.3 
406.8 
418.0 
431.2 
444.1 
452.2 
459.1 
464.5 
471.1 
479.6 
485.7 

262.8 
288.6 
289.5 
296.4 
302.0 
306.8 
310.3 
312.6 
330.9 
346.1 
357.4 
370.4 
378.2 
391.8 
406.8 
418.7 
431.2 
444.1 
452.3 
459.1 
464.5 
471.2 
479.9 
485.7 

0.3 
0.3 
0.4 
0.0 
0.1 
0.8 
0.0 
0.3 
0.2 
0.0 
0.0 
0.5 
0.2 
0.5 
0.0 
0.7 
0.0 
0.0 
0.1 
0.0 
0.0 
0.1 
0.3 
0.0 



FLOODING SOURCE 

-l 
> 
r 
m 
W 

m 

CROSS SECTION 

FLOODWAY DATA FEDERALEMERGENCYMANAGEMENTAGENCY 

MATANUSKASUSITNA BOROUGH, AK 
(MATANUSKASUSITNA DIVISION) DECEPTION CREEK-DECEPTION CREEK TRIBUTARY 1 

Deception C r e e k  
(Cont 'd)  

BA 
BB 
Bc 
BD 
BE 
BF 
BG 
BH 
B I  
B J  

Decept ion C r e e k  
T r i b u t a r y  1 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 

DISTANCE 

1 

56 ,67S1 

1 
58,120 
59 ,4101 
59,6501 
59,9201 
60 ,6101 
61,3851 
61,7851 
62,410 

55, loo1 

3802 2 

1,0302 

2,2402 
2,7102 
3 ,1202 
4,3702 
5 ,1702 
6,5202 
7,6602 
8,560 

1,7102 

W I D T H  
(FEET) 

134 
49 0 
536 
14 2 
152 

97 
175 
26 7 
136 
135 

400 
400 
400 
400 
400 
500 
600 
600 
330 
300 
500 

FLOODWAY 

SECTION 
AREA 

(SQUARE 
FEET) 

434 
864 
815 
445 
419 
350 
47 5 
623 
410 
405 

945 
878 
396 
859 
641 

1,392 

1,140 
604 
196 
586 

1 , 1 9 1  

MEAN 
rlEIXX3ITY 
FEET PEA 
SECOND) 

9.2 
4.6 
4.9 
8.9 
8.8 

10.5 
7.7 
5.9 
9.2 
8.7 

1.9 
3.4 
2.5 
1.8 
3.3 
2.0 
3.5 
2.3 
3.6 
2.7 
2.4 

I BASE FLOOD 
WATER SURFACE ELEVATION 

WITHOUT 

486.8 
501.9 
518.0 
533.9 
536.3 
539.6 
550.5 
556.7 
561.3 
567.7 

237.6 
240.4 
245.5 
247.2 
250.9 
252.4 
258.1 
262.0 
268.9 
276.8 
282.8 

(FEET 

486.8 
501.9 
518.0 
533.9 
536.3 
539.6 
550.5 
556.7 
561.3 
567.7 

237.6 
240.4 
245.5 
247.2 
250.9 
252.4 
258.1 
262.0 
268.9 
276.8 
282.8 

486.9 
502.6 
519.0 
533.9 
536.3 
539.7 
550.5 
557.1 
561.3 
567.7 

238.0 
240.5 
245.5 
247.8 
251.0 
252.9 
258.3 
262.2 
269.4 
277.3 
283.1 

0.1 
0.7 
1.0 
0.0 
0 . 0  
0.1 
0 . 0  
0.4 
0 . 0  
0 .0  

0.4 
0.1 
0.0  
0 . 6  
0.1 
0.5 
0.2 
0.2 
0.5 
0.5 
0.3 

'Feet Above Confluence W i t h  W i l l o w  Creek 'Feet Above Confluence With Decept ion Creek 



FLOODING SOURCE 

CROSS SECTION 

FLOODWAY 

D e c e p t i o n  C r e e k  
Tributary 2 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 

D e c e p t i o n  C r e e k  
Tributary 3 

A 
B 
C 
D 

EGULATORY W I D T H  D1sTmc’I (FEET) 
WITHOUT WITH 

F ~ D W A Y  FLOODWAY INCREASE 

360 
680 

1 ,780  
2,580 
3,000 
3,650 
3,920 
4,620 
5,790 
7,140 

610 

288.3 
289.6 
295.9 
302.6 
306.5 
310.3 
313.8 
317.7 
330.2 
346.2 

309.8 
312.5 
315.4 

1,010 
1,770 
2,400 

288.7 
290 ~ 5 
296.7 
303.4 
307.1 
311.3 
313.8 
318.0 
330.8 
346.3 

310.4 
313.3 
315.9 

185 
165  
400 
253 
500 
1 9 3  
490 
645 
500 
300 

150 
1 8 3  
200 
200 318.8 

469 
569 

1,014 
594 
558 
289 
488 

1 , 1 4 5  
557 
470 

231 
314 
444 
305 318.8 

3.8 
5.3 
3.0 
5.1 
2.2 
3.8 
2.3 
3.4 
2.9 
3 .5  

5.2 
3.8 
2.7 
3.9 

’Feet Above CQnfluence With Decep t ion  Creek 

288.3 
289.6 
295.9 
302.6 
306.5 
310.3 
313.8 
317.7 
330.2 
346.2 

309.8 
312.5 
315.4 
318.8 

0.4 
0.9 
0.8 
0.8 
0.6 
1 .0  
0.0 
0.3 
0.6 
0 .1  

0.6 
0.8 
0.5 
0.0 

FLOODWAY DATA 
MATANUSKA-SUSITNA BOROUGH, AK 

IMATANUSKASUSITNA DIVISION) DECEPTION CREEK TRIBUTARY 2-DECEPTION CREEK TRIBUTARY 3 w 



FLOODING SOURCE I 

.-.I - 
W 
F 
m 
W 

CROSS SECTION 

W i l l o w  C r e e k  
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 

FLOOOWAY DATA FEDERALEMERGENCYMANAGEMENTAGENCY 

MATANUSKA-SUSITNA BOROUGH, AK 
(MATANUSKASUSITNA DIVISION) WILLOW CREEK 

Q 
R 
S 

2 I 

DISTANCE 

0 
810 

3,200 
4,710 
6,870 
8,870 

12,230 
17,780 
20,000 
22,655 
22,785 
23,100 
24,590 
27,215 
27,320 
33,170 
33,870 
34,680 
36,630 
39,780 
41,840 
43,700 
48,000 
48,115 
50,220 
53,370 

WIDTH 
(FEET) 

1,600 
949 

1,505 
1,600 
650 

1,500 
1,700 
1,600 
1,600 
1,920 
2,000 
2,100 

675 
85 

1,649 
400 
500 
800 
550 
793 
373 

1,007 
450 
400 
800 
811 

FLOODWAY 

SECTION 
AREA 

(SQUARE 
FEET) 

5,438 
2,335 
5,509 

2,732 
6,993 
5,514 
5,831 
4,315 
4,831 

11,745 
11,077 
2,163 

738 
5,355 
1,950 
2,762 
2,176 
1,768 
2,493 
1,226 
2,854 
1,583 
1,694 
1,820 
1,786 

5,357 

I 
1 

F e e t  Above D o w n s t r e a m  L i m i t  of D e t a i l e d  Study 

MEAN 
VELOCITY 
FEET PER 

SECOND) 

3.1 
7.2 
3.1 
3.2 
6.2 
2.4 
3.1 
2.9 
3.9 
3.5 
1.4 
1.5 
4.6 
13.6 
2.7 
5.9 
4.2 
4.6 
5.7 
4.0 
8.2 
3.5 
6.3 
5.9 
5.5 
5.6 

BASE FLOOD 
WATER SURFACE ELEVATION 

==TLLL WITHOUT 

107.5 
109.6 
115.4 
116.9 
119.8 
123.4 
130.3 
139.5 
144.5 
151.5 
155.4 
155.5 
156.7 
163.3 
167.5 
182.6 
184.9 
186.3 
197.1 
207.5 
218.4 
227.3 
248.6 
250.4 
261.2 
274.8 

(FEE1 

107.5 
109.6 
115.4 
116.9 
119.8 
123.4 
130.3 
139.5 
144.5 
151.5 
155.4 
155.5 
156.7 
163.3 
167.5 
182.6 
184.9 
186.3 
197.1 
207.5 
218.4 
227.3 
248.6 
250.4 
261.2 
274.8 

108.5 
109.9 
116.0 
117.6 
120.7 
124.4 
130.7 
140.5 
145.4 
152.0 
155.4 
155.5 
156.8 
164.2 
168.0 
183.3 
185.5 
187.0 
197.2 
208.2 
218.7 
227.5 
249.3 
250.4 
261.2 
275.5 

1.0 
0.3 
0.6 
0.7 
0.9 
1.0 
0.4 
1.0 
0.9 
0.5 
0.0 
0.0 
0.1 
0.9 
0.5 
0.7 
0.6 
0.7 
0.1 
0.7 
0.3 
0.2 
0.7 
0.0 
0.0 
0.7 

I I I 



FLOODING SOURCE 

I 1 WIDTH CROSS SECTION DISTANCE (FEET) 

BASE FLOOD 
WATER SURFACE ELEVATION 

FLOODWAY 

Willow Creek 
(Cont'd) 

AA 
AB 
AC 
AD 
AE 
AF 
AG 

818 
698 

1 ,073  
1 ,162  
1 ,085  
1,168 
1,006 

AH 

12.2 
14.3 
14 .8  
13.7 
14.7 
13 .6  
15.8 

56,250 
58,550 
59,070 
62,470 
66,110 
67,600 
68,430 

301.5 
325.4 
331.5 
367.8 
407.8 
427.2 
439.1 

68,470 

301.5 
325.4 
331.5 
367.8 
407.8 
427.6 
439.1 

180  
177 
159  
203 
1 6 3  
190  
132  
1 3 3  1,009 

I I 

15.8 452.2 452.2 

I 

MATANUSKASUSITNA BOROUGH, AK 
(MATANUSKASUSITNA DIVISION) 

Feet Above Downstream L i m i t  of Detailed Study 

WILLOW CREEK 

301.5 
325.4 
331.5 
367.8 
407.8 
427.2 
439.1 
452.2 

0.0 
0.0 
0.0 
0.0 
0.0 
0.4 
0.0 
0.0 

I FLOODWAY DATA 4 I b 
FEDERAL EMERGENCY MANAGEMENT AGENCY 



I BASE FLOOD 
WATER SURFACE ELEVATION 

FLOODING SOURCE FLOODWAY 

1,185 
2,665 
2,725 
9,700 

10,920 
12,355 
14,205 
15,650 
17,940 
21,400 
23,500 
26,740 
28,540 
29,130 
30,280 
31,110 
31.730 

CROSS SECTION 

1,450 
1,250 

931 
517 
500 
450 
600 
600 
450 
650 
870 

1 ,197  
800 
650 
500 
250 
500 

~ 

W i l l o w  Creek 
Tributary  

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 

4 FEDERALEMERGENCYMANAGEMENTAGENCY 
c 
m - MATANUSKA-SUSITNA BOROUGH, AK 
m 
r )  

(MATANUSKASUSITNA DIVISION) 

1 WIDTH DISTANCE (FEET) 

FLOODWAY DATA 

WILLOW CREEK TRIBUTARY 

35,080 
36,560 

SECTION 
ARFA 

FEET) 
( SQUllRE 

3 ,961  
5,535 
1,704 

833 
1 ,313  
1 ,102  
2,219 
1 ,255  
1,439 
1 ,751  
1 ,780  
2,010 
1,548 
1,244 
1 ,061  

933 
1 ,202  
1 ,412  

428 

1 . 7  
1 . 2  
4 .0  
3.0 
1 . 9  
4 . 7  
2 . 3  
4 . 1  
3 .6  
3 .0  
2 . 9  
2 . 6  
3.3 
4 . 2  
4 . 9  
5 . 6  
4 . 3  
3 . 7  

1 2 . 1  

155.7 
160.0 
164.0 
181.2 
185.3 
192 .7  
198.0 
204.4 
212.8 
224.5 
231.7 
246.5 
254.4 
259.6 
269.5 
273.7 
281.0 
310.4 
325.5 

(FEE' 

155.7 
160.0 
164.0 
181.2 
185.3 
192.7 
198.0 
204.4 
212.8 
224.5 
231.7 
246.5 
254.4 
259.6 
269.5 
273.7 
281.0 
310.4 
325.5 

156.4 
160.1 
164.0 
181.4 
185.4 
192.7 
198.2 
204.5 
213.3 
225.4 
231.8 
246.8 
254.8 
259.8 
269.5 
273.7 
281.1 
310.9 
325.7 

0 .7  
0 . 1  
0 . 0  
0 . 2  
0 . 1  
0 . 0  
0 .2  
0 . 1  
0 . 5  
0 . 9  
0 . 1  
0 . 3  
0 .4  
0 . 2  
0 .0  
0 .0  
0 . 1  
0 . 5  
0 . 2  

Feet Above C o n f l u e n c e  With Willow C r e e k  



FLOODING SOURCE 

1,650 
2,400 
2,140 

300 
290 

1,360 
350 
500 

1,060 
1,235 
1 ,305  
1,350 
1,050 
1,500 
1,200 
1,180 
1,200 
1,000 
1,200 
1,100 
1,220 
1,350 
1,450 
1 ,395  
1,100 
1,059 

CROSS SECTION 

L i t t l e  S u s i t n a  
River 

A 
B 
C 
D 
E 
F 
G 
A 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
z 

7.738 
7,729 
7,995 
3,012 
4,912 
8,506 
3 ,991  
4,169 
6,067 
8,622 
7,118 
7,030 
6,006 
9,803 
7 ,791  
7,225 
6,629 
4,513 
6,725 
6,484 
6,980 
6,876 
8,137 
5,890 
4,836 
5,657 

1 
DISTANCE 

0 
1,520 
6,070 

10,760 
10.880 
15,060 
18,380 
18.720 
21,915 
26,400 
27,730 
29,830 
32,580 
35,790 
38,000 
41,140 
45,360 
47,685 
49,995 
53,400 
57,025 
59,180 
61,950 
64,000 
67,090 
69,060 

FLOODWAY 

?eet nbove DOwnstream L i m i t  of Detailed Study 

MEAN 
VEIxX3ITy 
FEET PER 

SECOND) 

2.0 
2.0 
1.9 
5.1 
3 .1  
1.8 
3.8 
3.7 
2.5 
1.8 
2.1 
2.2 
2.5 
1.6 
2.0 
2.1 
2.3 
3.4 
2.3 
2.4 
2.2 
2.2 
1.9 
2.6 
3.2 
2.7 

I BASE FLWD 
WATER SURFACE ELEVATION 

230.5 
232.4 
236.7 
241.6 
245.3 
247 .O 
248.5 
249.2 
251.3 
253.3 
254.5 
256.5 
258.7 
260.5 
262.1 
264.8 
267.6 
271.0 
274.5 
277.5 
280.6 
282.5 
284.8 
287.8 
293.5 
297.4 

(FEE? 

230.5 
232.4 
236.7 
241.6 
245.3 
247.0 
248.5 
249.2 
251.3 
253.3 
254.5 
256.5 
258.7 
260.5 
262.1 
264.8 
267.6 
271.0 
274.5 
277.5 
280.6 
282.5 
284.8 
287.8 
293.5 
297.4 

231.0 
232.8 
237.4 
242.1 
245.5 
247.3 
248.9 
249.5 
251.6 
254.3 
255.3 
257.2 
259.3 
261.5 
263.0 
265.4 
268.4 
271.5 
274.9 
278.0 
281.3 
283.4 
285.7 
288.5 
294.0 
297.8 

0.5 
0.4 
0.7 
0.5 
0.2 
0.3 
0.4 
0.3 
0.3 
1.0 
0.8 
0.7 
0.6 
1.0 
0.9 
0.6 
0.8 
0.5 
0.4 
0.5 
0.7 
0.9 
0.9 
0.7 
0.5 
0.4 

I 4 I > 
FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA 

MATANUSKA-SUSITNA BOROUGH, AK 
(MATANUSKA-SUSITNA DIVISION) LlITLE SUSITNA RIVER W 



I I 

EGULATORY 

FLOODING SOURCE I I  WITHOUT 
FLOODWAY I I 

4 
> 
W 
F 
m 
W 

L i t t l e  Sus i tna  
R i v e r  ( C o n t ' d )  

AA 
AB 
AC 
AD 
AE 
AF 
AG 
An 
A1 
AJ 
AK 
AL 
AM 
AN 
A 0  
AP 
AQ 
AR 
AS 
AT 
AU 
AV 
AW 
Ax 
AY 
A2 

FLOODWAY DATA FEDERALEMERGENCYMANAGEMENTAGENCY 

MATANUSKASUSITNA BOROUGH, AK 
(MATANUSKASUSITNA DIVISION) LITTLE SUSITNA RIVER 

DISTANCE 

70,780 
73 ,690  
75,510 
78 ,600  
80 ,050  
80 ,160  
81 ,183  
83 ,355  
86,615 
88,840 
91 ,090  
94,910 
97 ,145  
99 ,555  

101 ,590  
103 ,145  
103,340 
103,870 
104,610 
105,130 
105,835 
106,050 
107,440 
109,060 
110,055 
111 ,985  

W I D T H  
(FEET) 

FLOODWAY 

1,060 
1 ,060  
1 ,250  
1 , 1 0 0  
1 , 2 0 0  
1 , 1 4 0  

875 
768 

1 ,337  
1 , 2 0 0  
1 . 0 8 0  
1 , 1 5 0  
1 , 5 5 0  
1 , 4 4 5  
1 ,765  
2 ,454  
3 ,309  
3 ,003  
2 ,598  
2 ,474  
2 , 4 8 2  
1 ,840  
1 , 0 6 0  
1,010 
1 ,020  

630 

SECTION 
AREA 

(SQUARE 
FEET) 

6 ,329  
4 , 9 8 3  
7 , 7 3 4  
5 ,045  
6 ,740  
7 , 5 2 0  
2 ,864  
2 , 6 7 1  
6 ,510  
4 ,666  
4 ,048  
5 ,574  
4 , 0 5 2  
7 ,106  
1 ,305  
1 ,837  
9 , 2 6 4  
6 ,637  
4 ,329  
8 , 1 9 5  
7 ,813  
4 ,863  
2,728 
3 ,548  
2 ,113  
2,518 

'Feet Above Downstream L i m i t  of D e t a i l e d  Study 

MEAN 
{ELOCITY 
FEET PER 
SECOND) 

2 . 2  
2 .8  
1 . 8  
2 .6  
2 .0  
1 . 8  
4 . 6  
5.0 
2 .0  
2 .9  
3 . 3  
2 . 2  
3 .0  
1 . 7  
9 . 4  
6 .7  
1 . 3  
1 . 9  
2 .8  
1 . 5  
1 . 6  
2 . 5  
4 .5  
3 .5  
5 . 8  
4 .9  

BASE FLOOD 
WATER SURFACE ELEVATION 

299.8  
303.9 
305.9 
308.4 
310 .4  
310 .6  
312.0 
318 .7  
324.0 
326 .7  
331 .1  
336.4 
341.5 
345.6 
349.0 
355.3 
357.4 
357 .8  
360.9 
363.0 
363.7 
363.7 
368.0 
372.9 
376.4 
380.0 

I 
(FEE1 

299.8 
303.9 
305.9 
308.4 
310.4 
310.6 
312.0 
318.7 
324.0 
326.7 
331 .1  
336 - 4  
341.5 
345.6 
349.0 
355.3 
357.4 
357.8 
360 .9  
363.0 
363.7 
363.7 
368.0 
372.9 
316.4 
380.0 

300 .1  
304.2 
306 .6  
309.2 
311.0 
3 1 1 . 1  
312 .3  
319 .0  
324.8 
327.5 
331.6 
336.8 
342 .1  
346 .2  
349.0 
355.3 
357.4 
357.8 
360 .9  
363.0 
363 .7  
363.7 
368.0 
3 7 3 . 1  
376 .8  
380.9 

0 . 3  
0 . 3  
0 . 7  
0 . 8  
0 . 6  
0 . 5  
0 . 3  
0 . 3  
0 . 8  
0 . 8  
0 . 5  
0 . 4  
0 . 6  
0 . 6  
0 . 0  
0 .0  
0 .0  
0.0 
0.0 
0.0 
0.0 
0 . 0  
0 . 0  
0 . 2  
0 . 4  
0 . 9  



I r 

5.5 
8.0 
2.8 
6.7 
2.8 

12.5 
4.8 
6.2 

12.4 
2.8 
5.7 
8.0 

12.6 
10.4 
7.8 
5.5 
10.1 
3.6 
2.3 
3.0 
3.5 
4.8 
4.5 
3.3 
3.1 
3.1 

FLOODING SOURCE I I  

382.8 
386.2 
391.7 
396.4 
401.2 
405.9 
412.9 
413.4 
413.7 
418.2 
419.2 
420.2 
423.6 
429.0 
434.0 
437.1 
440.1 
446.4 
447.2 
447.4 
449 .O 
451.5 
457.7 
462.8 
468.2 
475.0 

I I  CROSS SECTION 

+ * 
W 
F 
m 
W 

L i t t l e  Susitna 
River (Con t 'd) 

BA 
BB 
BC 
BD 
BE 
BF 
BG 
BH 
B I  
B J  
BK 
BL 
BM 
BN 
BO 
BP 
BQ 
BR 
BS 
BT 
BU 
Bv 
BW 
BX 
BY 
BZ 

FLOODWAY DATA FEDERALEMERGENCYMANAGEMENTAGENCY 

MATANUSKA-SUSITNA BOROUGH, AK 
(MATANUSKASUSITNA DIVISION) LITTLE SUSITNA RIVER 

1 
DISTANCE 

113,200 
114,385 
116,365 
118,335 
120,085 
121,860 
123,240 
123,470 
124,055 
124,520 
125,095 
125,620 
126,510 
127,190 
128,135 
129,035 
130,495 
131,835 
132,060 
132,280 
133,260 
134,115 
135,645 
136,925 
138,315 
139,685 

WIDTH 
(FEET) 

745 
444 
990 
676 

1,949 
16 5 
660 
222 
10 9 

1,732 
20 0 
91 
96 
10 0 
195 
16 0 
120 
758 
840 
750 
449 
970 
720 
750 

1,025 
1,135 

FLOODWAY BASE FLOOD I WATER SURFACE ELEVATION 

SECTION 
AREA 

(SQUARE 
FEET) 

2,243 
1,536 
4,405 
1,825 
4,048 
770 

1,984 
1,550 
772 

3,967 
979 
697 
444 
535 
7 16 

1,021 
550 

1,559 
2,424 
1,885 
1,603 
2,349 
2,315 
3,188 
3,337 
3,378 

(FEE! 

382.8 
386.2 
391.7 
396.4 
401.2 
405.9 
412.9 
413.4 
413.7 
418.2 
419.2 
420.2 
423.6 
429.0 
434.0 
437.1 
440.1 
446.4 
447.2 
447.4 
449.0 
451.5 
457.7 
462.8 
468.2 
475.0 

382.9 
386.2 
392.2 
396.4 
401.4 
405.9 
412.9 
413.4 
413.7 
418.2 
419.2 
420.2 
423.6 
420.0 
434.0 
437.2 
440.2 
446.4 
447.2 
447.4 
449.0 
451.5 
458.0 
463.7 
469.2 
475.5 

0.1 
0.0 
0.5 
0.0 
0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3 
0.9 
1.0 
0.5 



~ 

FLOODING SOURCE 

+ m FEDERALEMERGENCYMANAGEMENTAGENCY 

m 
r MATANUSKASUSITNA BOROUGH, AK 
m (MATANUSKA-SUSITNA DIVISION) 
W 

CROSS SECTION 

FLOODWAY DATA 

LITTLE SUSITNA RIVER 

Little Susitna 
River (Cont’d) 

CA 
CB 
cc 
CD 
CE 
CF 
CG 
CH 
CI 
CJ 
CK 
CL 
CM 
CN 
co 
CP 
CQ 
CR 
cs 
CT 
cu 
cv 
cw 
cx 
CY 
cz 

DISTANCE 

140,770 
141,815 
142,640 
143,505 
144,835 
146,170 
147,455 
148,590 
149,985 
151,365 
151,815 
152,320 
152,450 
154,110 
155,405 
156,755 
157,620 
158,070 
158,955 
159,665 
160,530 
16 1,430 
162,125 
162,980 
16 3,845 
164,715 

FLOODWAY 

SECTION 
WIDTH 
(FEET) (SQUARE 

1,260 
980 

1,020 
820 
620 
365 

1,100 
49 5 

1,000 
740 
171 
800 
691 
700 
350 
239 
20 0 
250 
115 
20 0 

2,008 
2,000 
2,280 
800 

1,500 
2,400 

3,421 
3,164 
2,500 
2,424 
1,837 
1,478 
2,691 
2,241 
2,390 
2,975 
451 

1,684 
1,843 
768 
615 
416 
47 5 
452 
391 

1,395 
1,898 
4,516 
2,160 
1,846 
4,455 

i , w i  

?eet Above Downstream Limit of Detailed Study 

MEAN 
VELOCITY 
FEET PER 

SECOND) 

3.1 
3.3 
4.2 
4.3 
5.7 
7.1 
3.9 
4.7 
4.4 
2.9 
9.5 
2.3 
2.6 
2.3 
5.6 

10.3 
9.1 
9.5 

11.0 
3.1 
2.3 
1.9 

4.7 
1.9 

7.0 

4.0 

BASE FLOOD 
WATER SURFACE ELEVATION 

481.0 
486.7 
492.2 
496.2 
502.5 
509.8 
516.3 
519.7 
526.8 
532.7 
535.7 
537.9 
541.3 
547.3 
554.3 
560.9 
563.2 
570.8 
576.6 
583.3 
587.4 
595.5 
597.7 
602.6 
609.3 
617.1 

(FEE1 

481.0 
486.7 
492.2 
496.2 
502.5 
509.8 
516.3 
519.7 
526.8 
532.7 
535.7 
537.9 
541.3 
547.3 
554.3 
560.9 
563.2 
570.8 
576.6 
583.3 
587.4 
595.5 
597.7 
602.6 
609.3 
617.1 

482.0 
487.6 
492.4 
496.8 
502.7 
510.0 
516.6 
520.6 
527.1 
533.5 
535.7 
538.5 
541.7 
548.2 
554.5 
560.9 
563.2 

576.6 
583.3 
587.4 
595.5 
597.7 
602.6 
609.3 
617.1 

570.8 

1.0 
0.9 
0.2 
0.6 
0.2 
0.2 
0.3 

0.3 
0.8 
0.0 
0.6 

0.9 
0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.9 

0.4 

0.0 



FLOODING SOURCE 
I 

BASE FLOOD FLGODWAY 

I 1 WIDTH CROSS SECTION DISTANCE (FEET) 
MEAN SECTION 

AREA VELOCITY 
(SQUARE (FEET PER 
FEET) SECOND) 

Little Susitna 
River (Cont'd) 

DA 
DB 
Dc 
DD 
DE 
DF 
DG 
DH 
DI 
DJ 
DK 
DL 
DM 
DN 
w 
DP 
DQ 
DR 
DS 
m 
Du 
DV 
tm 
DX 
DY 
DZ 

WITHOUT WITH REGULATORY 

165,610 
166,405 
167,230 
168,070 
168,905 
169,565 
170,245 
171,115 
171,980 
172,300 
172,600 
173,225 
173,870 
174,210 
174,565 
174,950 
175,250 
175,815 
176,400 
176,970 
177,770 
178,015 
178,265 
178,695 
179,125 
179,470 

2.7 
2.6 
2.0 
2.0 
3.5 
1.5 
3.0 
4.9 
3.4 
4.7 
5.2 
3.6 
3.2 
2.4 
2.8 
2.7 
3.3 
2.8 
4.9 
4.5 
3.6 
4.0 
10.7 
10.7 
9.2 
11.1 

1,000 
1,040 
2,640 
1,520 
1,600 
1,800 

800 
450 
620 
500 
550 

1,250 
1,600 
1,880 
1,250 
1,300 
1,000 
850 
600 
700 
906 
708 
294 
294 
328 
187 

622.0 
626.9 
632.0 
636.1 
644.8 
647.8 
651.9 
657.7 
666.0 
670.5 
674.1 
681.0 
687.2 
691.7 
695.9 
699.6 
703.9 
710.1 
718.5 
726.3 
734.3 
736.5 
746.7 
746.7 
752.9 
758.7 

622.0 
626.9 
632.0 
636.1 
644.8 
647.8 
651.9 
657.7 
666.0 
670.5 
674.1 
681.0 
687.2 
691.7 
695.9 
699.6 
703.9 
710.1 
718.5 
726.3 
734.3 
736.5 
746.7 
746.7 
752.9 
758.7 

3,151 
3,265 
4,232 
4,215 
2,176 
5,267 
2,607 
1,557 
2,250 
1,638 
1,475 
2,159 
2,401 
3,147 
2,774 
2,828 
2,318 
2,703 
1,556 
1,720 
2,143 
1,947 

720 
720 
837 
694 

622.0 
626.9 
632.0 
636.1 
644.8 
647.8 
651.9 
657.7 
666.0 
670.5 
674.1 
681.0 
687.2 
691.7 
695.9 
699.6 
703.9 
710.1 
718.5 
726.3 
734.3 
736.5 
746.7 
746.7 
752.9 
758.7 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

I Feet Above Downstream Limit of Detailed Study 

I FLOODWAY DATA 4 FEDERALEMERGENCYMANAGEMENTAGENCY m 
MATANUSKAWSITNA BOROUGH, AK 

(MATANUSKA-SUSITNA DIVISION) LITTLE SUSITNA RIVER 



FLOODING SOURCE 

-I * 
W 
r 
m 
u 

CROSS SECTION 

L i t t l e  S u s i t n a  
R ive r  

S p l i t  Flow 1 
A 
B 
C 
D 
E 

L i t t l e  S u s i t n a  
R ive r  

S p l i t  Flow 2 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 

FLOODWAY DATA FEDERALEMERGENCYMANAGEMENTAGENCY 

MATANUSKASUSITNA BOROUGH, AK 
LITTLE SUSITNA RIVER-SPLIT FLOW 1-LITTLE SUSITNA RIVER-SPLIT FLOW 2 (MATANUSKASUSITNA DIVISION) 

DISTANCE 

200 
600 

1,150 
1,550 
1,800 

120 
2,220 
3,420 
3,880 
4,070 
4,530 
5,720 
7,025 
8,650 
9,780 

10,560 
11,110 
11,995 
12,490 
12,620 
13,475 
13.715 

FLOODWAY 

3,309 
3,003 
2,598 
2,474 
2,482 

1,949 
1,164 

515 
77 3 
816 

1,731 
450 
300 
620 
600 
500 
600 
800 

1,125 
1,194 
820 

9,264 
6,637 
4,329 
8,195 
7,813 

4,048 
1,459 
1,026 
1,321 
3,955 
3,955 
2,151 
1,462 
2,190 
1,795 
1,119 
2,174 
1,995 
5,232 
2,405 
2.837 

F e e t  Above Confluence With L i t t l e  Susi tna River 

MEAN 
VELOCITY 
FEET PER 
SECOND) 

1.3 
1.9 
2.8 
1.5 
1.6 

2.8 
1.2 
1.7 
1.3 
2.9 
2.9 
2.7 
3.9 
2.6 
3.2 
5.1 
2.6 
2.9 
1.1 
2.4 
2.0 
4.3 

BASE FLOOD 
WATER SURFACE ELEVATION 

WITHOUT 

(FEE? 

357.4 
357.8 
360.9 
363.0 
363.7 

401.2 
407.2 
414.0 
417.4 
418.1 
418.1 
420.2 
423.4 
427.8 
432.1 
436.4 
438.4 
442.7 
444.5 
447 .o 
448.5 
448.9 

357.4 
357.8 
360.9 
363.0 
363.7 

401.2 
407.2 
414.0 
417.4 
418.1 
418.1 
420.2 
423.4 
427.8 
432.1 
436.4 
438.4 
442.7 
444.5 
447 .o 
448.5 

448.9 

357.4 
357.8 
360.9 
363.0 
363.7 

401.4 
407.2 
414.0 
417.4 
418.1 
418.1 
420.3 
424.4 
428.8 
432.5 
436.6 
438.9 
442.7 
442.7 
447.0 
448.5 
44A.9 

0.0 
0.0 
0.0 
0.0 
0.0 

0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
1.0 
1.0 
0.4 
0.2 
0.5 
0.0 
0.0 
0.0 
0.0 
n.o 



FLOODWAY I FLOODING SOURCE 

CROSS SECTION DISTANCE WIDTH 
(FEET) 

L i t t l e  S u s i t n a  
R i v e r  

Sp l i t  Flow 3 
A 
B 
C 
D 
E 
F 
G 
H 
I 
3 
K 
L 

EGULAToRY 

450 
1 , 2 6 5  
1 ,380  
2,940 
4,240 
5 ,775  
6 ,515  
7 ,285  
7 ,960  
8.610 
9,240 
9.880 

WITHOUT 
FLOODWAY 

620 
330 
340 
48 0 
425 
630 
816 

1 ,020  
680 
740 
49 1 
950 

535.6 
540.5 
542.4 
548.4 
555.7 
566 .5  
570.6 
576.5 
580.7 
586.9 
589.6 

SECTION 
AREA 

(SQUARE 
FEET) 

1 , 0 4 8  
1,131 

811 
1 ,548  
1 ,177  
1 , 5 9 3  
1 ,747  
1 ,680  

926 
1 ,184  
1 , 2 9 4  
1 , 3 4 6  

535.6 
540.5 
542.4 
548.4 
555.7 
566.5 
570.6 
576.5 
580.7 
586.9 
589.6 

MEAN 
VELCCITY 
FEET PER 

SECOND) 

4.1  
3.8 
5.3 
2.8 
3.7 
2.7 
2.5 
2.6 
4.6 
3.6 
3.3 
3.2 

4 
m 
W 
7 
m 
L 4  

BASE FLOOD 
WATER SURFACE ELEVATION 

FLOODWAY DATA FEDERALEMERGENCYMANAGEMENTAGENCY 

MATANUSKASUSITNA BOROUGH, AK 
(MATANUSKASUSITNA DIVISION) LITTLE SUSITNA RIVER SPLIT FLOW 3 

(FEE? 

-I- 
536.3 
540.7 
542.5 
549.0 
555.7 
567.3 
570.6 
576.5 
580.7 
586.9 
589.6 
593.9 

0.7 
0.2 
0 .1  
0.6 
0.0 
0.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

lreet Above Confluence With Little Susitna River 



t h e  floodways go from meander to meander rather t h a n  attempt to 
follow t h e  stream. 

A s  shown o n  t h e  Flood Boundary and Floodway Map ( E x h i b i t  2 ) ,  t h e  
floodway w i d t h s  were determined a t  CKOSS s e c t i o n s ;  between cross 
s e c t i o n s ,  t h e  boundaries  were i n t e r p o l a t e d .  I n  cases where t h e  
boundar ies  of t h e  floodway and t h e  100-year f l o o d  are e i the r  close 
t o g e t h e r  or c o l l i n e a r ,  on ly  t h e  floodway boundary has been shown. 

The area between t h e  floodway and t h e  boundary o f  t h e  100-year 
f l o o d  is termed t h e  floodway f r i n g e .  The floodway f r i n g e  t h u s  
encompasses t h e  p o r t i o n  of t h e  f l o o d  p l a i n  t h a t  c o u l d  be comple te ly  
o b s t r u c t e d  w i t h o u t  i n c r e a s i n g  t h e  water -sur face  e l e v a t i o n  o f  t h e  
100-year f l o o d  more than  1 .0  f o o t  a t  any p o i n t .  
s h i p s  between the  floodway and t h e  floodway f r i n g e  and t he i r  s i g n i f -  
i c a n c e  to  f l o o d  p l a i n  development are shown i n  F i g u r e  2. 

T y p i c a l  r e l a t i o n -  

L l h E  AB IS THE FLOOD E-EVATlOh BEFORE ENCROACHMEhT 
LINE C D  IS  THE FLOOD ELEVATlOh AFTER EhCROACHMENT 
.SURCHARGE I S N O T T O E X C E E D  1 0  FOOT lFEMA REOLlREMEhTi  OR -ESSER A M O b h T  I F  SPECIFIED BY STATE 

~ 

100-YEAR FLOOD PLAIN 

STREAM 
CHANNEL 

FLOOD ELEVATION WHEN 
CONFINED W I T H E O O D W A Y  

AREA OF F N T H A T  COULD 
BE USED FO BEFORE ENCROACHMENT 
RAISING GR ON FLOOD PLAIN 

5.0 INSURANCE APPLICATION 

I n  order to e s t a b l i s h  a c t u a r i a l  i n s u r a n c e  ra tes ,  t h e  F e d e r a l  Emergency 
Management Agency has developed a p r o c e s s  t o  t r a n s f o r m  the  d a t a  from t h e  
e n g i n e e r i n g  s t u d y  i n t o  f l o o d  insurance  c r i t e r i a .  T h i s  p r o c e s s  i n c l u d e s  
t he  d e t e r m i n a t i o n  of reaches, Flood Hazard F a c t o r s ,  and f l o o d  i n s u r a n c e  
zone d e s i g n a t i o n s  f o r  each  f l o o d i n g  s o u r c e  s t u d i e d  i n  d e t a i l  a f f e c t i n g  
Matanuska-Susitna Borough. 

I /  



5.1 Reach  Determina t ions  

Reaches a r e  d e f i n e d  a s  l e n g t h s  of watercourses having r e l a t i v e l y  
t h e  same f l o o d  hazard ,  based on t h e  average  weighted d i f f e r e n c e  i n  
water -sur face  e l e v a t i o n s  between t h e  10- and 100-year f l o o d s .  T h i s  
d i f ference does n o t  have a v a r i a t i o n  g r e a t e r  t h a n  t h a t  i n d i c a t e d  
i n  t h e  fo l lowing  t a b l e  f o r  more t h a n  20 p e r c e n t  o f  t h e  reach: 

Average D i f f e r e n c e  Between 
10- and 100-Year Floods V a r i a t i o n  

Less t h a n  2 f e e t  0 .5  foot 
2 to 7 feet  1.0 foot 
7 .1  t o  1 2  f ee t  2.0 fee t  
More t h a n  12 f ee t  3.0 feet  

The l o c a t i o n s  o f  t h e  reaches determined for t h e  f l o o d i n g  s o u r c e s  
of Matanuska-Susitna Borough are shown o n  t h e  Flood P r o f i l e s  
( E x h i b i t  1) and summarized i n  Tab le  4. 

5.2 Flood Hazard Factors 

The Flood Hazard Factor (FHF) is t h e  Federal Emergency Management 
Agency d e v i c e  used t o  w r r e l a t e  flood informat ion  w i t h  i n s u r a n c e  
ra te  tables .  C o r r e l a t i o n s  between p r o p e r t y  damage from f l o o d s  and 
the i r  FHF a r e  used t o  set a c t u a r i a l  i n s u r a n c e  premium ra te  t a b l e s  
based on FHFs from 005  to 200. 

The FHF for a reach i s  t h e  average weighted d i f f e r e n c e  between t h e  
10- and 100-year flood water -sur face  e l e v a t i o n s  e x p r e s s e d  t o  t h e  
n e a r e s t  one-half  foot ,  and shown as a t h r e e - d i g i t  code. For example, 
if t h e  d i f f e r e n c e  between water -sur face  e l e v a t i o n s  of t h e  10- and 
100-year f l o o d s  i s  0.7 f o o t ,  t h e  FHF is 005; i f  t h e  d i f f e r e n c e  is 
1.4 feet ,  t h e  FHF is 015; i f  t h e  d i f f e r e n c e  is 5.0 f e e t ,  t h e  FHF 
is 050. When t h e  d i f f e r e n c e  between t h e  10- and 100-year water- 
s u r f a c e  e l e v a t i o n s  is g r e a t e r  than  10.0 f e e t ,  a c c u r a c y  for  t h e  WF 
is to  t h e  n e a r e s t  foot. 

5.3 Flood Insurance  zones 

Af t e r  t h e  d e t e r m i n a t i o n  of reaches  and t h e i r  r e s p e c t i v e  FHFs, t h e  
e n t i r e  un incorpora ted  area o f  Matanuska-Susitna Borough was d i v i d e d  
i n t o  zones,  each having a s p e c i f i c  flood p o t e n t i a l  or hazard.  Each 
zone was a s s i g n e d  one  of t h e  fo l lowing  flood i n s u r a n c e  zone 
d e s i g n a t i o n s :  

zone A: S p e c i a l  Flood Hazard Areas i n u n d a t e d  by 
t h e  100-year f l o o d ,  determined by 
approximate methods; no base flood 
e l e v a t i o n s  shown or FHFs determined.  

28 



FLOODING SOURCE 

4 
P 
m 
rn 
b 

- 

D e c e p t i o n  C r e e k  
R e a c h  1 
R e a c h  2 
R e a c h  3 
R e a c h  4 
R e a c h  5 
R e a c h  6 
R e a c h  7 

D e c e p t i o n  C r e e k  T r i b u  
t a r y  1 

R e a c h  1 
R e a c h  2 

D e c e p t i o n  C r e e k  T r i b u  
t a r y  2 

R e a c h  1 
R e a c h  2 

Deception C r e e k  T r i b u  
t a ry  3 

R e a c h  1 

W i l l o w  C r e e k  
R e a c h  1 
R e a c h  2 
R e a c h  3 
R e a c h  4 

FLOOD INSURANCE ZONE DATA FEDERALEMERGENCYMANAGEMENTAGENCY 

MATANUSKA-SUSITNA BOROUGH. AK 
(MATANUSKA-SUSITNA DIVISION) DECEPTION CREEK-DECEPTION CREEK TRIBUTARY 1- 

DECEPTION CREEK TRIBUTARY 2-DECEPTION CREEK TRIBUTARY 3-WILLOW CREEK 

1 
PANEL 

7945 
7945,796 
7965,878 
8780,878 
8780,878 

8785 
8785 

7965 
7965,878 

8780 
8780 

8780,878 

7940,794 
7945 
7965 

1965,797 

ELEVATION  DIFFERENCE^ 
lETWEEN 1 

10% 
( 1 0 - Y  EAR 

-1.0 
-0.7 
-1.1 
-0.5 
-1.7 
-0.9 
-1.5 

-0.5 
-1.1 

-1.1 
-0.4 

-0.4 

-1.07 
-1.71 
-1.10 
-2.19 

:lOO-YEAI 
2 %  

50-YEAR) 

-0.2 
-0.2 
-0.3 
-0.2 
-0.4 
-0.2 
-0.3 

-0.1 
-0.3 

-0.3 
-0 .1  

-0 .1  

-0.29 
-0.73 
-0.16 
-0.47 

FLCOD ANI 

0.2% 
500-YEAR 

0.9 
0.5 
0.7 
0.4 
1.0 
0.6 
0.9 

0.3 
0.7 

0.7 
0.3 

0.3 

0.78 
1.00 
0.62 
1.29 

FLOOD 
HAZARD 
FACTOR 

a i o  
005 
010 
005 
015 
010 
015 

005 
010 

010 
005 

005 

010 
015 
0 1 0  
020 

ZONE 

A2 
A 1  
A2 
A 1  
A3 
A2 
A3 

A 1  
A2 

A2 
A 1  

A 1  

A2 
A3 
A2 
A4 

BASE FLOOD 
ELEVATION 

( F E E T  I.IGVD) 

Varies - See Map 
V a r i e s  - See Map 
V a r i e s  - See Map 
V a r i e s  - See Map 
V a r i e s  - See Map 
V a r i e s  - See Map 
V a r i e s  - See Map 

V a r i e s  - See Map 
V a r i e s  - See Map 

V a r i e s  - See Map 
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Zones A 1  through A5 Special  Flood Hazard A r e a s  inundated by 
and A7:  t he  100-year f lood,  determined by d e t a i l e d  

methods: base f lood e leva t ions  shown, 
and zones subdivided according to  FHFs. 

zone B: Areas between the Spec ia l  Flood Hazard 
Areas and t h e  l i m i t s  of the  500-year 
f lood,  including areas  of t he  500-year 
f lood p l a i n  t h a t  a r e  protected from t h e  
100-year f lood by d ike ,  l evee ,  or other 
water-control structure; also areas 
subjec t  to c e r t a i n  types of 100-year 
shallow flooding where depths  are less 
than 1 .0  foot: and a reas  sub jec t  to 
100-year flooding from sources with 
drainage a reas  less than  1 square m i l e .  
zone B is not  subdivided. 

Zone C: Areas of minimal flooding. 

zone D: Areas of undetermined, but  poss ib l e  
f lood hazard. 

The flood e l eva t ion  d i f fe rences ,  FHFs, f lood insurance zones, and 
base flood e l eva t ions  for each flooding source s tud ied  i n  d e t a i l  
i n  t h e  community a r e  summarized i n  Table 4. 

Flood Insurance Rate Map Descr ipt ion 

The Flood Insurance R a t e  Map for  Matanuska-Susitna Borough is, for 
insurance purposes, t h e  p r i n c i p a l  resu l t  of t h e  Flood Insurance 
Study. T h i s  map (published sepa ra t e ly )  conta ins  t h e  o f f i c i a l  
de l inea t ion  of f lood insurance zones and base f lood e l e v a t i o n  l i n e s .  
Base flood e l eva t ion  l i n e s  s h o w  the  loca t ions  of t h e  expected whole- 
foot water-surface e leva t ions  of t h e  base (100-year) f lood. T h i s  
map is developed i n  acoordance with t h e  l a t e s t  f lood insurance map 
preparat ion guide l ines  published by t h e  Federal  Emergency Management 
Agency. 

5.4 

6.0 OTHER STUDIES 

The U.S. soil  Conservation Service has prepared th ree  Flood Hazard S tudies ,  
two Flood P la in  Management Studies  and a Flood P la in  Inventory Report 
fo r  various streams i n  Matanuska-Susitna Borough (References 11 through 16). 
These r e p o r t s  were t h e  sources of some of t h e  approximate f lood boundaries 
presented i n  t h i s  study. 

The Expanded Flood P l a i n  Information Study for w i l l o w ,  Alaska (Refer- 
ence 17) u t i l i z e d  the  same hydrologic and hydraul ic  procedures; however, 
through the  u s e  of s p a t i a l  ana lys i s ,  i t  reported t h e  e f f e c t s  of f looding 
and development on the  environment and considered t h e  effects of evacua- 
t i o n ,  f loodproofing, and zoning on e x i s t i n g  condi t ions  i n  the  year 2000. 
This s tudy is i n  agreement with t h e  Flood P la in  Information Study. 

32 



A Flood Insurance  S tudy  has been p r e p a r e d  f o r  t h e  M u n i c i p a l i t y  o f  Ancborage 
(Reference 1 8 ) .  T h i s  s t u d y  is i n  agreement w i t h  t h e  Anchorage Flood 
Insurance  Study. Flood Hazard Boundary Maps have been p r e p a r e d  for t h e  
u n i n w r p o r a t e d  areas o f  Matanuska-Susitna Borough and t h e  C i t y  o f  Palmer 
(References 9 and 1 0 ) .  Due to  t h e  more d e t a i l e d  n a t u r e  o f  t h i s  s t u d y ,  
it s u p e r s e d e s  t h e  Flood Hazard Boundary Maps. 

T h i s  s t u d y  is a u t h o r i t a t i v e  f o r  t h e  purposes of t h e  N a t i o n a l  Flood Insur -  
ance Program; d a t a  p r e s e n t e d  h e r e i n  e i t h e r  supersede  or are compat ib le  
w i t h  a l l  prev ious  d e t e r m i n a t i o n s .  

7.0 LOCATION OF DATA 

Informat ion  concern ing  t h e  p e r t i n e n t  d a t a  used i n  preparation of t h i s  
s t u d y  c a n  be o b t a i n e d  by c o n t a c t i n g  t h e  N a t u r a l  and T e c h n o l o g i c a l  Hazards 
D i v i s i o n ,  F e d e r a l  Emergency Management Agency, 130 228th S t r e e t  SW., 
B o t h e l l ,  Washington 98011. 
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