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FLOOD INSURANCE STUDY

1.0 INTRODUCTION

1.1 Purpose of Study

This Flood Insurance Study investigates the existence and severity
of flood hazards in the unincorporated areas of Matanuska-Susitna
Borough, Alaska, and within the incorporated Cities of Palmer,
Houston, and Wasilla, and aids in the administration of the Mational
Flood Insurance Act of 1968 and the Flood Disaster Protection Act
of 1973. This study will be used to convert Matanuska-Susitna
Borough to the regular program of flood insurance by the Federal
Emergency Management Agency. Local and regional planners will use
this study in their efforts to promote sound flood plain manage-
ment.

In some states or communities, fleod plain management criteria or
regulations may exist that are more restrictive or comprehensive
than those on which these federally supported studies are based.
These criteria take precedence over the minimum Federal criteria
for purposes of regulating development in the flood plain, as set
forth in the Code of Federal Regqulations at 44 CPR, 60.3. 1In such
casges, however, it shall be understood that the State (or other
jurisdictional agency) shall be able to explain these requirements
and criteria.

1.2 Buthority and Acknowledgments

The source of anthority for this Flood Insurance Study is the
National Fleod Insurance Act of 1968, as amended.

The hydrologic and hydraulic analyses for this study were performed
by the U.5. Army Corps of Engineers, Alaska District, for the Federal
Emergency Management Agency, under Inter-Agency Agreement HNo.
IAR-H-1878, Project Order MNo. 15, This work, which was completed

in April 1982, covered all significant flooding socurces affecting
Matanuska-Susitna Borough.

3273 Coordination

A meeting was held on July 20, 1977, and attended by representatives
of the study contractor, the Federal Emergency Management Agency,
and Matanuska-Susitna Borough. The purpose of the meeting was to
determine which streams would require detailed study and which
would require approximate study. A priority list of the streams
to be studied was determined; however, due to the lack of Ffunds,
the highest priority streams (Matanuska, Susitna, and Knik Rivers)
were eliminated from this study. Instead, three streams which
have already been partially studied by the U.S. Army Corps. of
Engineers were funded for this study. The other streams will be
studied at a later date when funds are available. Coordination
was made with the U.S. Geological Survey and the 0U.S. Soil



Conservation Service. A draft of this study was reviewed by Matanuska-
Susitna Borough.

Three final coordination meetings were held during the week of
September 29, 1983. These meetings were attended by representatives
of the Federal Emergency Management Agency, the study contractor,
and the community. A&ll problems and gquestions that were raised at
the meeting have been resolved.

2.0 AREAR STUDIED

2.1

P

Scope of Study

This Flood Insurance Study covers the incorporated Cities of Wasilla,
Houston, and Palmer, and the unincorporated areas of Matanuska-
Susitna Borough, Alaska. The area of study is shown on the Vicinity
Map (Figure 1).

Deception Creek; Deception Creek Tributaries 1, 2, and 3; Willow
Creek; Willow Creek Tributary; Little Susitna River; and Little
Susitna River Split Flows 1, 2, and 3 were studied by detailed
methods., Each stream was studied from a downstream location, below
which little development is expected by the borough due to wetland
conditions, to an upstream location where the 100-vear flood plain
is less than 200 feet wide.

Flooding in the Bodenburg Butte area from the Matanuska River was
studied by approximate methods.

Those areas studied by detailed methods were chosen with consider-
ation given to all proposed construction and forecasted development
through 1987.

Approximate analyses were used to study those areas having a low
development potential or minimal flood hazards. The scope and
methods of study were proposed to and agreed upon by the Federal
Emergency Management Agency and the borough.

Community Description

Matanuska-Susitna Borough, located in the Third Judicial District
in south-central Alaska, governs an area of over 23,000 sguare
miles extending from the Municipality of Anchorage in the south to
Mt. McKinley National Park in the north. It is surrounded by
unorganized area to the north, east, and west, and by Greater
Anchorage Area and Kenal Peninsula Boroughs to the south. The
population of Matanuska-Susitna Borough was 6,509 in 1970 and
increased 174 percent to 17,8l6 by 1980 (Reference l). It is
estimated that over 2,000 people live near the streams studied by
detailed methods.
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Most of the land along Deception Creek, Willow Creek, and the Little
Susitna River is developing as a low-residential area. The water—
shed basins for these streams are located in south-central Alaska,
approximately 30 air miles and 70 miles by highway north of Anchorage.
The area has been a focal point of increasing use for recreational
activities such as boating, hiking, snowmobiling, fishing, and
hunting. This increased recreational usage can be attributed to

the area's esthetic qualities and closeness to Anchorage, the

largest city in the State. Tremendouz subdivision activities
stressing recreational lots have been occurring in recent years.

The streams studied by detailed methods coriginate in the Talkeetna
Mountains and flow west to the Susitna River or Cook Inlet.
Physiographic characteristics are quite wvaried having developed
from glacial activities and volcanic action. The study area is
underlain primarily by bedrock consisting of weakly consolidated,
coal-bearing rocks of Tertiary Age. It has been glaciated several
times, so there are thick deposits of glacial drift and alluvial
sediments made up of sandy and gravelly material. The relative
proportions of the materials in the glacial drift wary quite a

bit, as does the compactness of the soil. Thus, permeability and
internal drainage are highly variable, even over short distances.
Poorly drained soils often occur on the slopes of moraines in close
association with well-drained socils. Most of the area is also
covered with a mantle of silty loess probably derived from the
Susitna River flood plains to the west. The loess ranges from a
few inches to several feet in thickness. Poorly drained peat is
common in scattered depressions, shallow basins between moraine
hills, and other low-lying areas. The Willow area contains fifteen
varying wegetative habitat types composed of mature stands of mixed
coniferous and deciduous forests with an understory of a variety
of forbs and woody plants, muskeg-black spruce bogs, and grassland
areas. Ferns, horsetails, and clubmosses are present throughout
the entire borough. Generally, the vegetative ground cover is
dense and provides substantial protection from erosion activity,
particularly in the higher elevations where better drained soil
conditions are found. Willow and birch/aspen stands under 10 feet
high are generally lacking, with low woody shrubs such as Vaccinum
being very common throughout the borough. Elevations range from
10,000 feet in the mountains to less than 100 feet in the southern
valleys.

The region is in a transitional climatic zone between maritime and
continental conditions. Pronounced temperature wariations and



2.3

cloudy weather are common during a large portion of the year.
Mountain ranges to the south act as a barrier to the influx of
warm air from the Gulf of Alaska, resulting in an average annual
precipitation which is only 10 to 15 percent of that at stations
located on the Gulf of Alaska.

Annual precipitation in the study area averages 25 inches with
annual snowfall of B0 inches. Rainfall is generally heaviest in
August and September with monthly precipitation amounts approxi-
mately equal for the rest of the year. The Alaska Mountain range
lies in a long arc, approximately 70 miles north of the detailed
study area and serves as an effective barrier to the flow of extreme
cold winter weather from the north. The streams remain frozen
during the winter with ice jam flooding occurring occasionally in
the spring. A&nnual temperatures range from -20°F to 80°F.

Principal Flood Problems

Floods in Matanuska—-Susitna Borough can occur as a result of a.
combination of factors, including heavy snow pack, temperature,
sunshine, and precipitation. The sequence of events affects the
flooding potential. Spring floods on streams may occur as a result
of an above-normal snowfall during the winter followed by an
unusually cold s2pring and a rapid snowmelt. Summer and fall floods
usually result from intense precipitation. In addition, an ice

jam could occur during the winter or during spring breakup causing
overbank flooding. Ice jams have caused the highest flooding on
these streams, but no freguency has been applied to this type of
flood. Typical of most of Alaska, there is little information
available concerning historical floods in Matanuska-Susitna Borough.
Public agencies and longtime residents, however, substantiate that
floods have occurred. Information of historieal floods was obtained
primarily from interviews with residents in the area. A tabulation
of floods in recent years and an analysis of conditions resulting
from these floods are shown in Table 1. The principal flood problems
are natural obstructions such as trees and vegetation along the
banks, manmade obstructions such zs bridges and boatdocks, ice

jams, the accumulation of brush and debris along and within the
streambed which can be carried downstream by high water and block
bridge cpenings or other constrictions, and inadequately-sized
culverts.

Willow Creek crosses the Parks Highway at mile 72. It originates
in the Talkeetna Mountains and generally flows west ko join the
Susitna River. It has a total length of approximately 35 miles of
which only the lower 18 is developable. The two major tributaries
to this stream are Peters Creek and Deception Creek. The lower
reaches of the stream, especially above the Parks Highway, are
under intense pressure for subdivision and development in spite of
the fact that there are obvious floed hazards within the area.
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3.0

Deception Creek also originates in the Talkeetna Mountains and
generally flows north and west for approximately 20 miles to join
Willow Creek just upstream of the Parks Highway. At the present
time, the entire length of Deception Creek is sparsely developed
with wvery few crossings.

The Little Susitna River drains the southern slopes of the Talkeetna
Mountains and has its headwaters in the mountains. The land form

is such that the river intercepts numerous minor tributaries directly
from the mountain slopes to the north. It is an extreme meandering
stream and has a total length of approximately 75 miles.

2.4 Flood Protection Measures

There are no existing flood-control structures on any of the streams
in this study. Matanuska-Susitna Borough recently passed a zoning
ordinance to restrict development in areas noted for flood hazard.
These areas have been determined by previous U.5. Army Corps of
Engineers or U.S. Geological Survey studies.

ENGINEERING METHODS

For the flooding sources studied in detail in the borough standard hydro-
legic and hydraulic study methods were used to determine the flood hazard
data required for this study. Flood events of a magnitude which are
expected to be egualled or exceeded once on the average during any 1l0-,
50-, 100-, or 500-year pericd (recurrence interwval) have been selected

as having special significance for flood plain management and for flood
insurance premium rates. These events, commonly termed the 10-, 50-,
100-, and 500-year floods, have a 10, 2, 1, and 0.2 percent chance,
respectively, of being equalled or exceeded during any year. Although
the recurrence interval represents the long term average pericd between
floods of a specific magnitude, rare floods could occur at short intervals
or even within the same year. The risk of experiencing a rare flood
increases when periods greater than 1 year are considered. For example,
the risk of having a flood which eguals or exceeds the 100-year flood (1
percent chance of annual occurrence) in any 50-year period is approxi-
mately 40 percent (4 in 10), and, for any 90-year period, the risk in-
creases to approximately 60 percent (6 in 10). The analyses reported
here reflect fleooding potentials based on conditions existing in the
borough at the time of completion of this study. Maps and flood eleva-
tions will be amended periodically to reflect future changes.

3.1 Hydroleogic RAnalyses

Hydrologic analyses were carried out to establish the peak dis-
charge-fregquency relationships for floods of the selected recurrence



3.2

intervals for each fleoding source studied in detail affecting the
borough. ’

Peak discharges for selected recurrence intervals on Deception
Creek; Deception Creek Tributaries 1, 2, and 3; Willow Creek: and
Willow Creek Tributary were determined utilizing Clarks time-area
unit hydrograph analysis sub-routine in the computer program HEC-1
developed by the U.S5. Army Corps of Engineers (Reference 2).
Precipitation was determined from the U.S. Weather Bureau Technical
Paper No. 53 (Reference 3) and used in the HEC-1 program. These
frequencies were confirmed through a regional-frequency analysis
developed for other gaged basins in the same geographic area.

Peak discharges for selected recurrence intervals on the Little
Susitna River were determined utilizing a regional analysis of
drainage area-peak discharge relationships for other stream-gaging
stations within the geographic area of the Little Susitna River.

Peak discharge-drainage area relationships for streams studied by
detailed methods are shown in Table 2.

The hydrologic analysis included a review of all existing flood
frequency data for the area and the utilization of analytical
technigques best suited to the specific stream data. Statistiecal
analyses were conducted in accordance with approved procedures
recommended by the U.S5. Water Resources Council guidelines for
determining flood flow frequency (Reference 4).

Hydraulic Analyses

Analyses of the hydraulic characteristics of the flooding sources
studied in the borough were carried out to provide estimates of
the elevations of floods of the selected recurrence intervals along
each of these flooding sources.

Water-surface profiles were computed for Willow Creek, Deception
Creek, and the Little Susitna River utilizing a computerized HEC-2
step-backwater program developed by the U.S5. Army Corps of Engineers
(Reference 5).

Cross sections were developed from survey notes, field reconnais-
sance, photographs, previous studies, and the use of topographic
maps at a scale of 1:4,800 (References 6 and 7). Intermediate

cross sections were developed utilizing cross—-sectional area of

the stream in conjunction with the topographic maps. The cross
sections were located at close interwvals in the viecinity of struc-
tures to determine the backwater effects of these structures. 1In
addition, numerous intermediate cross sections have been added

when the slope of the stream or the total loss was excessive between
any two cross sections. Except where noted in the computations,
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road and bridge failure was not considered in this study. In effect,
the backwaters were computed soc as to show the maximum flooding
effect regardless of the structure being present.

Locations of selected cross sections used in the hydraulic analyses
are shown on the Flood Profiles (Exhibit l). For stream segments
for which a floodway is computed (Section 4.2), selected cross
section locations are also shown on the Flood Boundary and Floodway
Map (Exhibit 2).

Channel roughness factors (Manning's "n") for these computations
were assigned on the basis of field inspection of the flood plain
areas and standard published factors for utilization of n wvalues
through pipes or culverts. The Manning's "n" values used are as
follows:

Roughness Factors
Stream Channel Owverbank

Deception Creek

Deception Creek Tributary 1
Deception Creek Tributary 2
Deception Creek Tributary 3

Willow Creek 0.030-0.03% 0.035-0.075
Willow Creek Tributary 0.035 0.035-0.075
Little Susitna River 0.035 0.080-0.120
Little Susitna River

Split Flow 1 0.035 0.080
Little Susitna River

Split Flow 2 0.035 0.120
Little Susitna River

Split Flow 3 0.035 0.120

Starting water-surface elevations were based on utilization of the
slope-area method.

During the early stages of examination of both Willow Creek and
the Little Susitna River, it was determined there were several
possibilities of divided flow, in essence, split flow throughout
the stream reach. It was, therefore, necessary to split these
areas, computing one side as a tributary and balancing the flows
between the two. In some cases, as will be noted in the computa-
tions and on the work maps, floodways were necessary for both
partiona of this split flow condition.

The Little Susitna River has extensive flow divisions, and three
extremely braided areas required split flow analysis. The secondary
channels (braids) were modeled as tributaries with water surfaces
balancing at the upstream division point.

10



4.0

Approximate 100-year flooding from the Matanuska River along 0Old
Palmer Highway in the Bodenburg Butte area was studied using-high—
water marks from a flood which occurred in August 1971, High-
water marks were determined from field surveys and interviews with
local residents. MNo recurrence interval was assigned to this event.

Flood profiles were drawn showing computed water-surface elevations

to an accuracy of 0.5 foot for floods of the selected recurrence
intervals (Exhibit 1).

All elevations are referenced to the National Geodetic Vertical
Datum of 1929 (NGVD). Elevation reference marks used in the study
are shown on the maps.

FLOOD PLAIN MANAGEMENT APPLICATIONS

The National Flood Insurance Program encourages State and local governments
to adopt sound flood plain management programs. Therefore, each Flood
Insurance Study includes a flood boundary map designed to assist communi-
ties in developing sound f£lood plain management measures.

4.1 Flood Boundaries

In order to provide a national standard without regional discrimina-
tion, the l00-year flood has been adopted by the Federal Emergency
Management Agency as the base flood for purposes of flood plain
management measures. The 500-year flood is employed to indicate
additional areas of flood risk in the community. For each stream
studied in detail, the boundaries of the 100- and 500-year floods
have been delineated using the flood elevations determined at each
cross section; between cross sections, the boundaries were inter-
polated using topographic maps at a scale of 1:4,800, with a contour
interval of 5 feet (References 6 and 7).

Approximate flood boundaries for flooding from the Matanuska River
along 0ld Palmer Highway in the Bodenburg Butte area were determined
using high-water marks and delineated using topographic maps at a
scale of 1:2,400, with a contour interval of 2 feet (Reference B).

Approximate flood boundaries on Susitna Riwver, Kroto Creek, and
Eroto Slough (in the vicinity of their confluences) were delineated
based on information supplied by the community.

Approximate flood boundaries in some portions of the study area
were taken from the Flood Hazard Boundary Map and from Flood Hazard
Studies (References 9 through 16).

Flood boundaries for the 100- and 500-year floods are shown on the
Flood Boundary and Floodway Map (Exhibit 2). In cases where the
100- and 500-year flood boundaries are close together, only the
100-year flood boundary has been shown. Small areas within the
flood boundaries may lie above the flood elevations and, there-
fore, not be subject to flooding; owing to limitations of the map
scale, such areas are not shown.

1l



4.2

Floodways

Encroachment on flood plains, such as artificial fill, reduces the
flood-carrying capacity, increases the flood heights of streams,

and increases flood hazards in areas beyond the encroachment itself.
One aspect of flood plain management involves balancing the economic
gain from flood plain development against the resulting increase

in flood hazard. For purposes of the Mational Flood Insurance
Program, the concept of a floodway is used as a tool to assist
local communities in this aspect of flood plain management. Under
this concept, the area of the 100-year flood is divided into a
flocdway and a flcodway fringe. The floodway is the channel of a
stream plus any adjacent floed plain areas that must be kept free
of encroachment in order that the 100-year flood may be carried
without substantial increases in flood heights. Minimum standards
of the Federal Emergency Management Agency limit such increases in
flood heights te 1.0 foot, provided that hazardous velocities are
not produced. The floodways in this report are presented to local
agencies as minimum standards that can be adopted or that can be
used as a basis for additional studies.

These floodways were computed on the basis of egual conveyance
reduction from each side of the flood plain. The results of these
computations were tabulated at selected cross sections for each
stream segment for which a floodway was computed ([Table 3).

Weir flow can occur only to the north of the Alaska Railroad bridge,
and a floodway must be left clear along the railroad embankment
between Willow Creek and Willow Creek Tributary to permit flow

from the main channel to the weir area.

On the Little Susitna River in two of the split flow areas, a split
floodway was designed, and in some other areas the floodway is to
follow the natural 100-year boundary. The latter was necessary
because of excessive velocities and the large number of high ground
areas. The extreme meandering nature of this stream reguired that
the floodways go from meander to meander rather than attempt to
follow the stream.

As shown on the Flood Boundary and Floodway Map (Exhibit 2), the
floodway widths were determined at cross sections; between cross
sections, the boundaries were interpolated. In cases where the
boundaries of the floodway and the 100-year flood are either close
together or collinear,; only the floodway boundary has been shown.

The area between the floodway and the boundary of the 100-year

flood is termed the floodway fringe. The floodway fringe thus
encompasses the portion of the floed plain that could be completely
obstructed without increasing the water-surface elevation of the
100-year flood more than 1.0 foot at any point. Typical relation-
ships between the floodway and the floodway fringe and their signif-
icance to flood plain development are shown in Figure 2.
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——— —_— —_—
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|.--4.:H.|!M\'IH|IEL
FLOOD ELEVATION WHEN
CONFINED WITHIN FLOODWAY
ENCR%C_HMENT ENCROACHMENT
= D
suncHnnuglj
f o— ——te E:
—_— T
AREA OF FLOOD PLAIN THAT COULD FLOOD ELEVATION
BE USED FOR DEVELOPMENT BY BEFORE EMCROACHMENT
RAISING GROUND ON FLOOD PLAIN
LINE AB |5 THE FLOOD ELEVATION BEFORE ENCROACHMENT.
LINE CD IS5 THE FLOOD ELEVATION AFTER ENCAOACHMENT,
*SURCHARGE ISNOT TOEXCEED 1.0 FOOT {(FEMA REQUIREMENT) OR LESSER AMOUNT |F SPECIFIED BY STATE.

Figure 2. Floodway Schematic

5.0 INSURANCE APPLICATION

In order to establish actuarial insurance rates, the Federal Emergency
Management Agency has developed a process to transform the data from

the engineering study intoc flood insurance criteria.

the determination of reaches, Flood Hazard Factors, and flood insurance
zone designations for each flooding source studied in detail affecting
Matanuska-Susitna Borough.

< P Reach Determinations

Reaches are defined as lengths of watercourses having relatively
the same flood hazard, based on the average weighted difference
in water—surface elevations between the 10- and 100-year floods.

This difference does not have a variation greater than that indicated

in the following table for more than 20 percent of the reach:
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This process includes



5.2

5.3

Average Difference Between

10- and l00-Year Floods Variation )
Less than 2 feet 0.5 foot
2 to 7 feet 1.0 foot
7.1 to 12 feet 2.0 feet
More than 12 feet 3.0 feet

The locations of the reaches determined for the flooding sources
of Matanuska-Susitna Borough are shown on the Flood Profiles (Exhibit 1)
and summarized in Table 4.

Floocd Hazard Factors

The Flood Hazard Factor (FHF) is the Federal Emergency Management
Agency device used to correlate flood information with insurance
rate tables. Correlations between property damage from floods
and their FHF are used to set actuarial insurance premium rate
tables based on FHFs from 005 to 200.

The FHF for a reach is the average weighted difference between
the 10- and 100-year flood water-surface elevations expressed
to the nearest one-half foot, and shown as a three-digit code.
For example, if the difference between water-surface elevations
of the 10- and 100-year floods is 0.7 foot, the FHF is 005; if
the difference is 1.4 feet, the FHP is 015; if the difference
is 5.0 feet, the FHF is 050. When the difference between the
10- and 100-year water-surface elevations is greater than 10.0
feet, accuracy for the FHF is to the nearest foot.

Flood Insurance Zones

After the determination of reaches and their respective FHFs,
the entire unincorporated area of Matanuska-Susitna Borough
was divided into zones, each having a specific flood potential
or hazard. Each zone was assigned one of the following flood
insurance zone designations:

Zone A: Special Flood Hazard Areas inundated
by the 100-year flood, determined by
approximate methods;: no base flood
elevations shown or FHFs determined.

Zones Al through AS Special Flood Hazard Areas inundated by
and AT: the 100-year flood, determined by detailed
methods; base flood elevations shown,
and zones subdivided according to FHFs.

Zone B: Areas between the Special Flood Hazard

Areas and the limits of the 500-vear
flood, including areas of the 500-year
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flocd plain that are protected from the
100-year flood by dike, levee, or other
water-control structure; also areas
subject to certain types of 100-year
shallow flooding where depths are less
than 1.0 foot; and areas subject to
100-year flooding from sources with
drainage areas less than 1 square mile.
Zone B is not subdivided.

Zone C: Areas of minimal flooding.

Zone D: Areas of undetermined, but possible
flood hazard.

The flocod elevation differences, FHFs, flood insurance zones, and
base flood elevations for each flooding source studied in detail
in the community are summarized in Table 4,

5.4 Flood Insurance Rate Map Description

The Flood Insurance Rate Map for Matanuska-Susitna Borough is, for
insurance purposes, the prineipal result of the Flood Insurance
Study. This map (published separately) contains the official
delineation of flood insurance zones and base flood elevation lines.
Base flood elevation lines show the locations of the expected whole-
foot water-surface elevations of the base (l00-year) flood. This
map is developed in accordance with the latest flood insurance map
preparation guidelines published by the Federal Emergency Management
Agency.

OTHER STUDIES

The U.5. 50il Conservation Service has prepared three Flood Hazard Studies,
two Flood Plain Management Studies and a Flood Plain Inventory Report

for various streams in Matanuska-Susitna Borough (References 11 through 16).
These reports were the sources of some of the approximate flood boundaries
preszented in this study.

The Expanded Flood Plain Information Study for Willow, Alaska (Refer-
ence 17) utilized the same hydrologic and hydraulic procedures; however,
through the use of spatial analysis, it reported the effects of flooding
and development on the environment and considered the effects of evacua-
tion, floodproofing, and zoning on existing conditions in the year 2000.
This study iz in agreement with the Flood Plain Information Study.

& Flood Insurance Study has been prepared for the Municipality of Anchorage
(Reference 18). This study is in agreement with the Anchorage Flood
Insurance Study. Flood Hazard Boundary Maps have been prepared for the
unincorporated areas of Matanuska-Susitna Borough and the City of Palmer
(References 9 and 10). Due to the more detailed nature of this study,

it supersedes the Flood Hazard Boundary Maps.

32



7.0

8.0

This study is authoritative for the purposes of the Mational Flood Insur-
ance Program; data presented herein either supersede or are compatible
with all previous determinations.

LOCATION OF DATA

Information concerning the pertinent data used in preparation of this
study can be cbtained by contacting the Natural and Technological Hazards
Division, Federal Emergency Management Agency, 130 228th Street SW.,
Bothell, Washington 98011.
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