Conamyuanty

©JANUARY1979

U S DEPARTMENT of HOUS!NG & URBAN DEVELOPMENT |
~° FEDERAL INSURANCE ADMINISTRATION S



LR R T T T T T T T T L T U v e 5w

1 Purpose 0f SEudy. . et v ire e e e R
.2 Coordination.......... e e et e e e e e
3

Authority and AcKnowledgments. ... ..o eecranenean s e ..

1
1.

2.1 SCOPE OF SEUGY .t v et et e s et it et et s et aoe e e e
2.2 COmmMUNILY DeSCrIPtion. . v oo s e v eee et ee e
2.3 Principal Fl1ood ProblemsS. .uue e o e enennaennnnnenn.. . .-
2.4 Flood ProteChion MeaSUTreS....uc s oo oo eeaneanenn.

3.0 ENGINEERING METHODS . ottt ettt tie e e et iee oee e e e

[9%]
)

3.1 HyGrologic AnalySesS .. v ie e onor ettt
3.2 Ovdraulic AnalySeS.u. e ne et me e e e ch e s

4.0 FLOOD PLAIN MANAGEMENT APPLICATIONS. ot uuernrineanneenenenennns

4.1 Flood BoUNAarleS. . e e st cene i ene e, e e e
A S R e To T 7 =

W
(@]
I
et
7]

e
'?Ez'j
(@]
73

APPLICATION. . eureuunennnnenn.. e

Reach Determinations..... e e e v e e et e

Tlood Hazard PachorsS. e ir o e e ee e e eee e e e e

U U U oWn
L

L

.

Flood Insurance Zo
Flood Insurance

o

6.0 OTHER STUDIES............. e e

7.0 LOCATION OF D!

8.0 BIBLIOGRAPHY AND REFERENCES. .. uvuvrsennnnnnn.. e .

3
n

[

Pt

o

o

LU Do

[S)]

o

X

O



TABLE OF CONTENTS (Cont'd)

Page
FIGURES
Figure 1 ~ VICINIEY MAD .t et v v tveoenonsoceononosnsonsseonnsesneenneeans 3
Figure 2 - FloOdway SCNemMAtiC. cuu e en s ieant ioronnenreaeneaoeeneenasenns 10
TABLES
Table 1 ~ Summary Of DisSChargeS...eeereerereennrnrennosenoneeneennnan 6
Table 2 = FloOAWAY Dal@. . s sroeronseoeeeneonsonannnenneesonassosnaens 11
Table 3 ~ Flood INSurance ZONE Dab@.. .. uuonn e e einmeonnensonnnnns 14
EXHIBITS

Exhibit 1 ~ Flood Profiles
Tobacco River

Exhibit 2 - Flood Boundary and Floodway Map

PUBLISHED SEPARATELY:

Flood Insurance Rate Map

ii

Panels

Panel

Panel

01p-02P

300112 0005A

300112 0005A



foest

[¥8)

Purpose of Study

The purpose of this F1
existence and severity
Lincoln Countv, Montana, and to aid in the adnministration of the
Naticnal Flood Insurance Act of 1968 and the Flood Disaster Protec-
iti
re

cod Insurance Study is te investigate the
of flood hazards in the Town of Eureka,

tion Act of 1973. In al use ¢f this information will be to
convert Fureka to the regular program of flood insurance by the
Federal Insurance Administration. Further use of the information
will be made by local and regional planners in their efforts to

promote sound land use and flood plain development.

Coordination

Streams reguiring detailed and approximate study were identified in

a prestudy community meeting held in Libby, Montana, on April 14,
1976. The meeting was attended by personnel of the Federal Insurance
Administration; Montana Department of Natural Resources, Floodway
Management Bureau; U.S. Department of Agriculture; Kootenal National
Forest Service; HKM Associates (the study contractor); Lincoln
County; and, the Town of Tureka.

Contacts were made by the study contractor in an effort to coordinate
activities and accumulate pertinent information. The following
agencies and offices were contacted in addition to those mentioned
above: U.S. Geclogical Survey; Tobacco Valley Newspaper; Eureka and
Lincoln County Libraries; Montana Department of Highways; Burlington
Northern Rallway; and U.S. Army Corps of Engineers, Seattle District.

Hydrologic analyses and flood profiles for the Tobacco River in
Fureka were coordinated by the study contractor with those developed
by the U.S. Geological Survey and the U.S. Soil Conservation Service.

A final community coordination meeting was held on June 14, 1978,
attended by representatives of the Federal Insurance Administration,
the study contractor, and the State Department of Natural Resources.
No problems were encountered at this meeting.

Authority and Acknowledgments

The source of authority for this Flood Insurance Study is the
Mational Tlood Insurance Act of 1968, as amended.

The hydrologic and hydraulic analvses for this study were performed
by IIKM Associates, for the Tederal Insurance Administration, under
Contract No. H-4026. This work, which was completed in October
1977, covered all significant flooding sources affecting the Town

of Fureka.
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Scope of Study

This Flood Insurance Study cov
f EBureka, Lincoln County, Mon

! ted area of the Town
)] 81
the Vicinity Map (Figure 1).

udy 1s shown on

Floods caused by the overfliow of the Tobacco River were studied in
detail.

Sinclair Creek near Eureka was designated as a stream to be studied
by approximate methods. However, bescause the Tobacco River branches
upstream of the corporate limits and shares a similar channel with
Sinclair Creek for the high-magnitude floods (particularly the 100-
yvear flood, which is asscociated with the approximate study criteria),
the detailed study results for the Tokacco River are applicable to
the Sinclair Creek reach located within the corporate limits.

Those areas studied by detailed methods were chosen with consider-—
ation given to all proposed construction and forccasted development
through 1882.

Community Description

The Town of Eureka, located in northeastern Lincoln County, in
northwestern Montana, 1s considered to be one of the three most
important towns in the ceounty. For many years, Bureka was one of
the chief lumbering centers in Montana and had one of the largest
lumber mills. Aafter this large mill burned, however, lumbering
gradually declined, although it is still one of the main industries.
Eureka is surrounded by unincorporatod arecas of Lincoln County,

and most cf the ranching and farming areas in the county are located
nearby. :

kBureka had an estimated 1973 pcpulation of 1258, which is an increasé
of 63 ovexr=the 1970 census (Reference 1) and 29 over the 1960 census
(Reference 2). It is projected that, for the next 15 years, Bureka
will continue its present rate of growth. Future growth for the

area should take place in the northwestern part of the city and out
of the Tobacco River bottom.

The Tobacco River originates in the Salish Mountains in the Kootenai
National Forest and flows northwesterly and westerly until it empties
into Lake Koocanusa (Kootenal River prior to the completion of Libby
Dam in 1873). The Tobacco River maintains relatively steep channcl
slopes in the mountains and foothills, and gradually flattens in the
valley areas near bureka and further west to the lake.
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The mountainous charac e

ranges witnin short dis d e

in c¢limate. Except for the higher mountain ridg and cultivated or
populated valley bottoms, Lincoln County has extensive heavy forests,
which is indicative of a meist climata. OFf ail tana countie

i i
the climate of Lincoln County is closest
continental (cold winters, warm summers
at least a few days every year. Winters are

e
warm as pure Pacific coast types; however, the
o

tendency for dry summers is clearls ident. The Pacific Northwest
characteristic of warm midsummer days 1s also £ ncoln

ound in the Li 1
County portion of the Kootenai Valley. Annual average temperatures
throughout the county show a fairly wide range. For Eureka, the
January average is approximately 20°F, the July average is approxi-
mately 67°F, and the annual average is approximately 45°F.

Frecipitation in this area is more abundant than in most Montana
counties, especially along the mountain ranges. Around Eureka, the
continental characteristics are evident, with a little more than .
one-half of the yearly average precipitation coming during the
April-September growing season. Annual average precipitation in the
valley is typically a semi-arid total of approximately 13 inches,
with well over 20 inches in the mountainous secitons. For the
county, in general, snowfall averages run from 50 to 60 inches in
the valley bottoms to several hundred inches along the mountains.
The mountain snowfall is an important contribution tc the pronounced
spring and early summer runoff maximums observed on all streams in
the county which rise in mountainous country.

The northwest corner of Montana, where Fureka is located, has a much
lower thunderstorm fregquency than areas to the east; when thunder-
storms occur in the county, they are usually less forceful than
elsewheére in the state. In fact, if one recognizes that heavy
mountain snowfall is a normal part of the county winter climate
complex, it may be concluded that really severe storms.are rare in
most of Lincoln County.

Lincoln County has been influenced by alpine glaciation. Some areas
are covered with material that was picked up, mixed, and redeposited
either by the ice or by water from the ice as it melted. The
variations in the soils result from alterations of geologlic material
by climate and living organisms, especially vegetation. The length
of time these forces have been active and the topography on which
the action has occurred also contribute to these variations.

Most of the Tobacco River watershed is characterized by alluvial
soils along the streams and gray wooded soils (alfisols) in the
mountain regions. In the mountain regions, vegetation consists
mainly of coniferous forest. A dark surface layer of less than

4 inches may be present just under the forest litter and, in its
absence, a light grey to white zone that is from 4 to 12 inches thick



just beneath the litter. The subscil, a mixture of surface
and substratum, mav extend to depths of 3 to 4 feet. The major
1 of mixing, and may extend to

accumulation lies &

co River (combined with Sinclair Creek) passe
undeveloped and sparsely inhabited area betw

fa
n Northern Railroad embankment on the south and the major
n r

Eureka on the north. There is only cone major commercial
. some historical buildings, and a park located on the
rlains.

-

al Flood Problems

(]

Low-1lying areas of the Town of Fureka are subject to p
ing caused by overflow of the Tobacco River. The most
flooding along the Tobacco River occurs in the mid-win
early spring as a result of snowmelt and heavy rains. Occasionally,
ice jams cause some ovarbank flooding.

During the January 1974 flood in northwestern Montana, the Tobacco
River left its banks in places and deposited ice in the low-lying
areas near the Lincoln County Electric Coop and the park. Howaver,
the maximumn discharge measured for 1374 at a local U.S. Geological
Survey gage occurred in June, not in Januwary. In fact, the June

1974 event is the largest for the gaging station period of record.

A prerecord flow of 2970 cubic feet per second for May 1948 is
considered to be the largest flow for the reporting period (Refer-
ence 3).

Rapid snowmelt and rainfall is occasionally experienced in isolated
sections of Eureka, causing insignificant shallow flooding. The
areas experiencing this phenomenon are usually located in low points
of sloping terrain.

2.4 Flood Protection Measures
The flood protection works along the Tobacco River and Sinclair
Cresk are minimal. Natural topographic features contain the flows

on the north side and either natural topographic features or a
northern railroad embankment control flooding on the south side.

ENGINEERING METHODS

For flooding sources studied in detail in the community, stancdard hydro-
logic and hydraulic study methods were used to determine the flood hazard
data required for this study. TFloods having recurrence intervals of 10,
50, 100, and 500 years have been selected as having special significance
for flood plain management and for flood insurance premium rates. The
analyses reported here reflect current conditions in the watersheds of
the flooding sources.
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Flooding Source Drainage Area (Cubi
and Location {Sguare Miles) 5

ence 4) was performed on the using
factor of ~0.15 as suggested by the U.S. Geclogical

Because the length of record was too short to use the log-Pearson
Type III statistical analvsis exclusively, several other flood
frequency-determination methods were implemented. Regional regres-
sion relationships developed by Dr. L. R. Dodge for the Montana
Department of Highways and the 11.S. Geological Survey (References &
and 6, respectively) were uscd. The U.S. Soil Conservation Service
precipitation-runoff technigue (Reference 7) was also used. The
three different approaches were welghted according to level of
reliability and significance to obtain values for the 10-, 50-,
100~, and 500~year peak discharges.

Peak discharge-~drainage area relationships for Tobacco River are
shown in Table 1.

Table 1. Summary of Discharges

Peak Discharges
ic Feet per Second)
0-Year 100-Year 500-Year

Tobacco River

At Gage 440 2700 3830 4360 5460
At Eureka 410 2596 3670 4180 5230
3.2 Hydraulic Analyses

Analyses of the hydraulic characteristics of streams in the commu-
nity were carried out to provide estimates of the elevations cof
floods of the selected recurrence intervals along each stream
studied in the community.

Water-surface elevations were developed using the U.S$. Army Corps of
Engineers HEC-2 step-backwater computer model (Reference 3).
Elevations were determined for the 10-, 50-, 100-, and 500~-year
floods.
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40 feet (Rofer

(Reforance 10)

including both

ficld measuvrement ros

sionally required, which necessitared in-office development usi

field control information and the be: rapl apping (Refer-
1 implemented in

ence 9).

licu of G ¢ -2 computer
program cross scction interpolation capability eference 8). It
appeared that the HEC-2 computer 1 was not adegquately

sensitive to the arca's rapidly

flood conditions.

ffydraullc structures were field measured unless data summaries
and/or plans werc available to define clevations and geometry.
Three structures are located in the detailed study area: the Dewey
Avenue bridge over the Tobacco River; the Dewey Nvenue bridge over
Sinclair Creek; and the Burlington Northern Railroad bridge along
the Tobacco River in the upstream scctions of the area studied.

Locations of sclected cross sections used in the hydraulic analyses
are shown on the Flocd Profiles ({Exhibit 1). 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).

Roughness coefficients (Manning's "n") were estimated by field
inspection and aerial photograph review (Reference 10). Roughness
value selection was made using any one of a combination of the
following approaches, depending on the reach in question: (1)
detailed development and weighting considering all factors affecting
the value of "n"; (2) consultation of tables with typical "n" values
for channels of various types; (3) comparision and familiarity with
certain channel hydraulics and associated roughness coefficients;
and (4} comparision to work previously completed by the U.S. CGeo-
logical Survey on indirect flow measurement exercises. For the
Tobacco River, channel roughness values ranged from 0.036 to 0.045;
overbank values ranged from 0.030 for pasture and cultivated areas

to 0.090 for timbered and heavy undergrowth areas.

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).



Starting water-surface elevations were cbtained for the appropriate
flood events using a stage-discharge rating curve. The rating curve
was developed using information at the U.S. Geological Survev gagin
station located approximately 1.8 miles northwest of Eurek«. The
hydraulic model was then stepped upstream through a series of
manually estimated cross sections to the beginning of the detailed
study. However, it was found that critical depth was experienced
for all flood frequency events between the gaging station site and
the start of the detailed study; therefore, the rating curve at the
gaging station site was found to be of limited significance in
developing the model.

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

are shown on the maps.

It is felt that a relatively important limitation in the study was
the number of field-measured cross sections that were allowed
because of budgetary constraints. This statement 1s based on the
fact that the HEC-2 computer model would freguently interpolate
cross sections throughout the study reach. The Tobacco River has a
relatively stecp bed slope and occasionally experiences rather
significant changes in channel morphology and flow conditions.

The flood study for Sinclair Creek within the Eureka corporate
limits was reduced from detailed to approximate classification by
the Federal Insurance Administration midway througnh the study.

er, the Sinclair Creek channel is shared by the Tobacco River
during high flows, and it is felt that the Tobacco River flooding
and stage would be the controlling situation in the reach.

FIOOD PLAIN MANAGEMENT APPLICATIONS

A prime purposé of the National Flood Insurance Program is to encourage
State and local governments to adopt sound flood plain management pro-
grams. Each Flood Insurance Study, therefore, includes a flood boundary
map designed to assist cormmunities in developing sound flood plain
management measure

4.1 Tlood Boundarie

In order to provide a national standard without regional discrimina-
tion, the 100-vyear flood has been adopted by the Federal Insurance
Administration as the base flood for purposes of flood plain manage-
ment 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-vear floods have been
delineated using the flood elevations determined at each cross



section; between cross sections, the houndaries were interpolated
using topographic maps at scals of 1 with contour intervals
©f 20 and 40 feet (Reference ER

Another possible limitation is the fact that flced plain boundary
verification was rather difficult for the more severe events because
the associated floodflows have not been experienced within the short
period of record and bPrerecord period (1948 to 1976).

In cases where the 100- and 500-vear flcood boundaries are close
together, only the 100-vear flood boundary has been shown.

Flood boundaries for the 100- and 500~-year floods are shown on the
Flood Boundary and Floodway Map (Exhibit 2).

Approximate flcod boundaries for Sinclair Creek were taken from
the U.S. Soil Conservation Service's Plood Prone Area Map (Refer-
ence 11).

Small areas within the flood boundaries may lie above the flood
elevations and, therefore, not be subject to. flooding; owing to
limitations of the map scale, such areas are not shown.

Floodways

Encroachment on flood plains, such as artificial £ill, reduces the
flood~carrying capacity and increases flood heights, thus increasing
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 National Plood 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 floodway and a floodway fringe.
The floodway is the channel of a stream, plus anv adjacent flood
plain areas, that must be kept free of encroachment in order that
the 100-year flood be carried without substantial increases in flood
heights. &As minimum standards, the Federal Insurance Administration
limits such increases in flood heights to 1.0 foot, provided that
hazardous velocities are not produced.

In Montana, encroachment in the flood plain is limited to that which
will cause an increase in flood heights of 0.5 foot. Thus, at the
recommendation of the State of Montana, a floodway_having no more
than a 0.5-foot surcharge has been delineated for this study.

A floodway was computed for Eureka even though relatively high and
hazardous velocities exist in most of the Tobacco River study
reaches. The reason for this is that the area of most concern for
the community is located immediately upstream of the Dewey Avenue
bridge where the flood plain is quite wide and the velocities are
more reasconable.
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is termed the floodway fringe.
flood plain that could be
the water-surface elevation of the 100-year flood

the port
without

more tha

the Flood

boundaries were
, the boundaries w
and 100-year flood boundaries are close t

boundary has
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in
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been shown.

Floodway Map
at cross sec
rpolated. 1In

[

between the floodway and the boundary of the 100-year flood

ion cf the
increasing

n 0.5 foot at

Th

any point.

e floodway fringe

thus encompasses

completely obstructed

Typical relationships between the
floodway ané the floodway fringe and their significance to flood
plain development are shown in Pigure 2.
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LINE AB IS THE FLOOD ELEVATION BEFORE ENCROACHMENT,
LINE CD IS THE FLOOD ELEVATION AFTER ENCROACHMENT.
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Recach Determinaticns
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Zone A:
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Areas between the Special Flood Hazard
Areas and the limits of the 500-year
flood, including areas of the 500-year

&
o
s
tw

flood 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
10C-year flooding from sources with
drainage areas less than 1 sguare mile.
Zone B is not subdivided.

Zone C: Areas of minimal flooding.

rences, Flood Hazard Factors, flood insur-
lood elevations for each flooding source
h

i
ance zones, and base £
the community are summarized in Table 3.

studied in detail in

wr
ray

Flood Insurance Rate Map Description

The Flood Insurance Rate Map for the Town of Bureka is, for in-
surance purposes, the principal sult of the Flood Insurance Study.
This map (published separately) contains the official delineation of
flood insurance zones and base flood elevation lines. BRase flood
elevation lines show the locations of the expected whole-foot water-
surface elevations of the base (100-vear) flood. This map is
developed in accordance with the latest flood insurance mag prepara-
tion guidelines published by the Federal Insurance Administration.

OTHER STUDIES

No other detailed studies have been completed for the Tobacco River and
the Eureka area. The U.S. Geological Sur rvey and the U.S. Soil Conserva-
tion Service have done preliminary work in Lincoln County for the

oo
[os)
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purpose of developing Flood-Prone Area Maps. For the Eureka area in
particular, the U.S. Soil Conservation Service developed the flood plain
boundary information for the Federal Insurance Administration and published
the results in March 1974 (Reference 11).

During the study contractor’s reconnaissance trip, it was mentioned that
local U.S. Forest Service personnel have been actively working on sonme
regional hydrology studies (concentrated efforts in regression eguation
development using detailed field investigations, including channel and
overbank geomorphic interpretations). However, the study contractor was
unable to obtain this literature foilowing perscnal and letter correspon-
dence contacts.

This study is authoritative for the purposes of the National Flood

Insurance Program; data presented herein either supersede or are compatible
with all previous determinations.

LOCATION OF DATA

Survey, hydrclogic, hydraulic, and cther pertinent data used in this

-study can be obtained by contacting the office of the Federal Insurance

Administration, Regional Director, Room 311, 909 17th Street, Denver,
Colorado 80202.
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