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I. INTRODUCTION

A. Purpose And Scope

The following report contains the results of a study conducted by

the State ì¡/ater Commîssîon to develop pìans to al levîate the f looding

problem on the lor/'/er reaches of Hidden lsland Coulee. lt is the in-

tention of the Towner County \^later Management Board to provide flood

protectîon for agricultural land which in the previous years has been

experiencing erosion problems. Therefore, the Water Management Board

requested the State l/ater Commission to investigate the feas¡b¡l ity of

several alternatives for the reduction of flood damage on Hidden lsland

Cou I ee.

This report includes a brief discussion of the problem, a physical

descriptîon of the "at.rshed, an engîneering analysis of the flooding

problems, and a short environmental assessment of the projectrs impact

on the area. lncluded in the engineering analysis', is an analysis of

the drainage basîn, a construction cost estimate, a description of the

project benefits, and a summary of the report. The engineering analysis

utilizes the best practical technology to devise alternatives that will
sufficiently meet the needs of the watershed. The design of the alterna-

tives comply with criteria establ ished by the State l,later Commission.

I¡. BRIEF HISTORY

Flood problems along the lower reaches of Hidden lsland Coulee have

been evident for many years. The problems originate in the NE* of
Section 6, Township 164 North, Range 67 l,Jest where the channelts natural
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capacity changes from 1800 cfs to 350 cfs. Futile flood protect¡on

measures have been attemped by individuaì landowners to protect their
land in recent years.

The magnitude of the problems have been too great for one or trnJo

individuals to handle. ln 1977, the Towner County Water Management

Board requested the State Water Commission to look at the problem in

total. Stephen Hoetzer, the Drainage Engineer for the State l^Jater

Commission, inspected the flood problem of Hidden lsland Coulee in 1978.

He suggested that an investigation agreement be entered into v,/¡th the

Towner County VJateÈ Management Board. ln October of 1978 an investiga-

tion agreement '^,as signed "To determine the condition and adequacy of
the river channel and appurtenant structure, and determine the necessary

improvements and prepare a cost est¡mate for these improvements." A

copy of this agreement is contained în the Appendix.

During July, 1979, a field survey was conducted on the lower portion

of Hîdden lsland Coulee. The purpose of this field survey u,as to gather

profile and cross section data along proposed channel improvements and

routes. This report wi I I discuss the alternatives evaluated.

I I I . PHYS I CAL DESCRI PTI ON

A. Geology and Physiography

The project area under study is located in northern Towner County,

approximately lå miles north of the town of Hansboro, North Dakota (see

Figure l). Hidden lsland Coulee ¡s a tributary to the Pembina River

which is part of the Red River Basin. Approximately 95% of the brater-

shed contrîbutes directly to surface hrater runoff. The remainder of the
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drainage area consists of small closed basins, not contributÌng to

stream flow. No known art¡ficial agricultural drainage takes place

within the watershed.

Hidden lsland Coulee is located in the Red River Basin which îs

classified as a sub-humid to humid continental cl imate with moderately

b/arm summers and cold winters. Rapid changes in daily weather patterns

are character¡stic of this area. Frequent passage of weather fronts and

high and low pressure systems result in a wide variety of weather. The

annual mean temperature is 39o F. with the v,rarmest month being July and

the coldest month being January. The annual mean precipitation is l6

i nches.

The contrîbuting drainage area to Hidden lsland Coulee îs approximately

42 square miles (rigure 2). lt takes about 16.6 hours for the runoff to

travel from the hydraulically most distant part of the watershed to the

locatîon of flooding. Throughout most of the watershed the channel of
Hidden lsland Coulee is well defined. About one-half mile west of
Highway 69 and lå miles north of Hansboro, the channel converts from a

well defined channel to a conditîon of mostly overland flow. The water

at this point flows in a northeastern direction. At a discharge of 350

cfs, it breaks out of the channel approximately t mile east of Highway

69, Section 6, Township 163 North, Range 68 l.Jest, and starts to flow in
an easterly direction. The water cont¡nues north and east in an overland

flow condition causing considerable erosion as well as crop damage

during summer floods.

The flooding affects approximately 2500 acres of cropland and

grassland in the United States and an unknown number of acres of crop-

land and grassland in Canada (see Figure 3).

-4-
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IV. ENGINEERING ANALYS¡S

A. Hydrologic lnvestigation

The TR-20 computer program developed by the U.S. Soil Conservation

Service ì^/as used to determ¡ne the peak discharge and corresponding flow

volume for various frequency storms. The program formulates a mathe-

matical model of the watershed based on the folìowing input data: rainfall
distribution, type of soil, soil moisture condition, land use, time of

concentration, hydraulic characterist¡cs of the channels and the size of

the drainage area. The hydrologist must make accurate estimates of the

data to formulate an accurate model of the watershed. The Program \¡Jas

used to generate peak discharges at the point where overland flow begins.

Peak discharges hrere analyzed for both rainfall and snowmelt

runoff. The 10, 25,50 and 100 year rainfall and snowmelt frequencies

hrere evaluated. Because of its larger peak and higher volume, the l0
year snob¿melt frequency was used as the design flow.

The l0 year frequency snoì^rmelt on the watershed is approximately

2.53 inches. D¡scharges for the various frequency storms are shown in

Table l. These are the peaks that can be expected in the natural channel

one-half mile east of Highway 6! in Section l, Township 163 North, Range

69 west.

TABLE I

Frequency (years) Snowmel¡ (cfs) Raînfal I (cfs)

l0
z5
50
00

I t94
I 445
1912
2406

I 006
I 494
1997
2569
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To check accuracy of the TR-20 program, the discharges for the

different frequencies were evaluated at a point where a Unîted States

Geological Survey Stream gage is located în the watershed. The results

of the comparison are shown in Table 2.

TABLE 2

TR-20 Program

Frequency (years) Stream Gage [cfs) Rainfall (cfs) Snowmelt (cfs)
u.s.G.s.

ì0
tÉ,
50

100

751
1272
1754
23OO

754il 18
1475
I 885

Bt6
932

tz39
r 503

The drainage area to the stream gage is 27.5 miles. Discharge frequencies

for the stream Gage were calculated by the Log-Pearson Type lll Method.

Comparing the l0 year frequencies of the stream gage records and the TR-

20 results it can be seen that the correlat¡on between the two are very

close. Thîs is an indication of the accuracy of the l0 year design

flows utilized in this evaluation.

B. Al ternatives

During the Engineering lnvestigation many alternatives were studied

and evaluated to determine the most feasible method of reducing the

flood damage caused by Hîdden lsland Coulee. The analysis found that

three of the alternatives gave the maximum flood protection for the

cost, Two of the proposed alternatives învolve channel improvement and

construction. The third alternative proposes the construction of a dry

dam. A description and a discussion of each alternative follows.

-8-



ALTERNATIVE A

The intention of this alternative is to improve the existing north-

east channel so it can handle the l0 year flow. To accomplish this
would require the snagging and clearing of 4000 feet of the channel in

the NEå of Section 6 (see Figure 4). A drop structure will be placed în

the NLúå of Section 6 at Station 40+00. From Station 4O+OO to Station

160+00, at the Canadian Border, construction of a new channel will be

necessary. The capacity of this channel will be 1200 cfs; for flows

greater than the l0 year event, the new channel will not be effectîve in

reducing flood damage. An overland flow condition will exÍst for these

flows. This alternative is expected to cost $206,505. A breakdown of

the quantities and construct¡on costs are shown in Table 3. This cost

estimate does not include land acquisÎtion.
There are several drawbacks to this proposed alternative. The main

one is that the entîre flow is routed to the Canadian Border where the

channel capacities are unknown. Alleviating the problem for American

farmers might create flooding problems for Canadian farmers. Another

possible drawback is that the reconstructed channel must run through

land on which the Bureau of Fish and W¡ldlife has obtained easements

(see Fígure 5).

ALTERNATIVE B

Alternative B involves the construction of a dam in Section ll,
Township 163 Nortl'i, Range 68 l,Jest (see Figure 6) *ith a capacity of

approximately ll00 acre-feet. This dam wilì be operated as a dry dam so

-9-



;33 iT !::) ,r i.\ Tg-iTr)\\\;i.:ii .r-()
¿.

/ ^.

-j'. 

: ;z-1 --(r
ù--
)U

ì.-

3',2

J--:- __.r+:'

rdcliuRE
oN lleEe¡NS.."

J-)f r,:.;

J

/
. r60+00

END OF
..'PRO.JECT

n

iJ

', j\J \$

-P

o

..-l-2--'- 
--..-.-

TYPICAL

0

51,'

t
-í

I

¡

I
I
I

Il
I

i

I

(
I

)

\)
iìr

)1

- /-)t---'o
0

it)\
l ¡

I

(_l

o
0

.J

s
fJlanrl ,t

¡

+OO DROP STR
NEL CONSTRUSTI

-\
f)

NG ANO CLEARIN¡O' *

(\

57
¡5à--

o

1- D

NAG

fi)
->a 3TA. OiOe-

IN PROJECT

grlle
I

fi
t__,

\

at*

.;'
L588 \ c

tfi

a -, \-

a¡
! 578

1-

CHANNEL CROSS SECTION

:l -\-.

..J
o

\,:-;l -\
ì
!

a

t:

ù

MAXI MUM
MAXIMU M
MAXIMUM
BOTTOM

3,1

5

DESIGN CRITERIA

FLOW
VELOCITY
DEPTH
WIDTH

3'l

1200 cFS
3.2 FPS
5 FEET
50 FEET

\

l{. x

Ifansboro

i-

.: í-

a--

\):

ir

s)

"-,=

ii
\

'J-557



Gì

,f
vtol-

II I

R. 67 W.

27

(

oa(I

3¿l

al

t

27

l

¡

30

..Ç-

---

t

t-
)

t

tE

l4

23

2625

I

N-r
36

¡

/

l2

r-s- cusTot
AND

-IIGRATIONPCNT OF

23

jo 
6

íqtc¡
\

È
tr

7

G¡

a

FOe t43
l8

,N

i:i

fffit

_---l

l5

r-\-- llnsH AND urle¡sen¡lrvr
I

I

I

( )2. t'r' l¡
tI [¡ t

^J ¡

IJ I

tl
ll

a
e
(

5
39.-----

qo
L-

FAS

,f

T
S F.A.P.

F.ÀR 30

12L
¡

5 Élql

F.A.s. 1,3

ol

t7
LA

¡
POUND

tl

-

x,
I

¡

UREAU
"'.r.r roz--

.J

35

ll

4.6

I

2

¡

¡

-r rlJ l.
--

\

o



COST ESTIMATE HIDDEN ISLAND COULEE ALTERNATE A

TABLE 3

Quant i tV un¡t cost Totå I

Salvagìng and Spreading Topsoil

Excavat ion

Ri prap

Riprap Fi lter MaterÎal

Seed i ng

Appl ication of tJater

Concrete

Reinforcing Steel

NOTË: Not încludíng land acquisition

50,000 ft.3
58,ooo ya.3

30 yd.3

lo yd.3

l4 acres

1000 M.

5o Yd-3

4500 lbs.

5 .25

$ 2.00

$ 25.00

$ 10.00

$200. 00

$ 4.oo

$4o0. oo

$ .60

TOTAL

$ l2,5oo

$t t6,ooo

$ zso

$ too

$ 2,800

$ 4,000

$ 20,500

$ 2,700

$ t 5,8,850

\7,655

$206,505

+ 3o%
Contingencies,
Engineering a
lnspe.ctÎon

-12-
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maximum flood storage may be util¡zed during storm runoff. Because of

the lÌmlted storage, this dam will only be effective for the l0 year

flow. The maximum discharge allowed for the l0 year flow will be about

390 cfs, a reduction of 67% fron the ll94 cfs est¡mate at this point.

There will be no reduction in flow for any storms greater than the l0
year frequency. Downstream channels wíll be able to handle a flow of

approximately 400 cfs.
The design character¡stics of the dam required to achieve this

amount of reduction consist of a 4 foot (48") diameter corrugated steel

pipe with its inlet învert at the elevation 1593.0 msl. This piPe will
handle most of the low flows and act as a control for the high flows.

Higher flows will go through a ì00r wide emergency spillway. This

spillway wîll be riprapped and have a crest elevation of 1620.0 msl.

Once the l0 year runoff has begun, the hydraulics of the dam will allow

the dam to drain down to an elevation of 1610.0 msl in one week, the

elevation where farming can be resumed.

The estimated cost construction is $233,570, not including land

acquisition. See Table 4 for a list of the costs and quantÎtÎes.

The benefits of constructing a dam are much greater than those

realized from channel improvements. The dam benefits all the downstream

landowners by containing most of the damaging flows. The construction

of a channel just routes the water through the area to be Protected

leaving landowners further downstream with the same or greater possibîl ities

-t5-



COST ESTIMATE HIDDEN ISLAND COULEE ALTERNATIVE B

TABLE 4

SalvaginE and Spreading Topsoil

Stripping Excavation

Cutoff Trench Excavation

Borrow Excavation

R i prap

Ríprap Filter Material

Seed i ng

Appl icat Îon of tJater

Cost and lnstallation of
Riser and Pipe

Ri ser
Pipe
Trash Rack

Quant i ty

35,000 yd2

12,000 yd2

560 vd3

34,zoo ya3

3,000 yd3

760 Yd3

7 acres

l5O0 M. Gal .

Un i Ê. eost

$ .25

S .20

$ 2.00

$ e.oo

$ 20.00

$ l o.0o

$200.00

$ 4.oo

Totai

$ 8,750

$ 2,400

$ I,lzo
$ 68,400

$ ,60, o0o

$ 7,6o0

$ l,4oo

$ 6,000

60"
48,'
60¡l

0
z
2

ga.
94.
ga.

LS $ 24,000

TOTAL 5 t 79,670

+ 30?,
Contîngencies
Engineering e
I nspection

59,900

5233,ïVA

-r6-
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of exPeriencing flood damage. Another benefit of the dam is the amount

of land lost to productivity due to construction. The land required in
the construction of a dry dam (Alternative B) is approximately 80% less

than the land required in the construction of a channel (Alternative A).

ALTERNATIVE C

The objective of this proposal is to divide the frow ¡nto two

seParate directions once the flow reaches a designated discharge. At a

point, (see Figure IO) approximately å mile west of Highway 6!, Section

6, Townsh¡p 163 North, Range 68 l,Jest, a control structure uri I I divide
the flow. The water will be allowed to flow north until it reaches a

magnitude of 400 cfs, at whîch time the overfìow will start flowing
east. This alternative is designed to separate the l0 year flow of 1200

cfs by al lowing 4oo cfs to flow north and up to Boo cfs to flow east.
As in Alternative A, this proposal will also require snagging and clear-
ing of 4,000 feet of the northeastern channel of Hidden lsland Coulee in
section 12, Township 164 ¡'torth, Range 68 t/est. A channel wil I have to
be constructed from the control structure located on Hidden lsland
coulee to Highway 6), where 2-)6 inch culverts already exist. From the

culverts on the east side of the highway, the channel will cont¡nue

southeast aPProxÎmately 1000 feet to an existing channel. The cost of
this alternatîve is approximately 177,415, not încluding land acquisi-'
tion and flood easements. The construction costs and quantities are

I isted in Table 5.

- t9-
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Salvaging and Spreading Topsoil

Excavat ion

Ri prap

Riprap Filter Material

Seed ing

Snagging and Clearing

COST ESTIMATE H¡DDEN ISLAND COULEE ALTERNATE C

TABLE 5

Quantity Unit Cost

20,000 ydz

15,7OO yd3

150 yd3

4o ya3
' 5 acres

1.8 miles

$ .25

$ 2.0CI

$ 25.00

$ lo.oo

$ 200.00

$ l o, o0o. oo

TOTAL

+ jO96
Cont i ngenci es
Engineering E
I nspect ion

Total

$ 5,ooo

$31 ,4oo

$ 3,750

$ 400

$ l,o0o

$lSnooo

$59,550

17,965

577 ,4t5

-21-



As stated the objective of this alternative is to dîvide the flow
into tt^ro different directions. The diversion of the flob, to the north

and east is approximately the same as what would be experienced during

natural flow of the l0 year runoff without channel improvements. This

proPosal offers protection by improving the nêtural channels around the

affected project area.

V. ENVI RONMENTAL SURVEY

The following environmental survey gives an overview of the positive
and negative environmental impacts that would result from the implementa-

tion of this project. This Ìs not intended to be a comprehensive environ-
mental assessment, ¡t r¡r¡ I I identify subjects that would be analyzed in

detail in an environmental assessment. ln the following paragraphs,

several environmental categories are identified and discussed specifically
for the watershed of Hidden lsland Coulee.

A. Land Use

The watershed of Hidden lsland Coulee currently has the following
land use breakdown:

Small Graîn Crops
Pas tu re
Ponds and Sloughs
Fa rmsteads
Roads
Fal low

60%
202

5%
1%
2Z

It should be noted that all easements for lands which will be

inundated during flood periods will have to be obtained before con-

struction of any of the alternatives can begin. The land use of the

watershed wi I I not be changed or affected from the projects.
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B. Aesthet i cs

The aesthetics of the watershed will not be affected very much from

the construction of any of the proposed alternatives. Each alternative
conforms to the natural environment and material. Once the construction

has been completed, the areas of borrow and fill will be seeded with

native grasses. lf the dry dam is built, some silting is expected to

occur in the retention area of the dam.

C. Fish and Wildlife
Because of the short period of time vúater exists Ìn the project

area, there is no fish life. The construction of the dry dam cannot be

expected to support fish life either. The alternatives that requÎre

snagging and clearing of the existing channels will have an adverse

effect on the wildlife which relies on the area for cover. There were

no actual observations made pertaining to the wildlife population of the

project area. Therefore, no conclusion can be made to determine the

exact effects each aì ternative wi I I have on the w¡ ldl ¡fe population.

D. I rreversible and I rretrievable Commitment of Resources

Excavated land removed and used to construct the channels and the

dry dam can be assumed to be partially altered. Fossil fuel and labor

used during the construction of the project will be irretrievably comm¡tted.

VI. SUMMARY AND RECOMMENDATIONS

The purpose of this study v,/as to find solutions to minimize the

flood damage caused by the runoff of Hidden lsland Coulee and then

determine the feasibi I ity of each solution.
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The amount of land protected by the proposed aìternatives is approx-

imately 2500 acres of crop and grassland in the United States. The

amount of land in Canada which will benefît from the project is unknown.

From the study it was found that the three alternatives discussed

in this report were the most economical solutions for alleviating the

flooding problems. There were other solutions evaluated that were

equally successfuì in reducing flood damage, but their cost made them

infeasible. Al I three alternatives discussed wi I I assure protection

from the l0 year runoff w¡th the proper maintenance and operation.

Therefore, from a technical aspect, the project can be considered

feasible.

As stated before, Alternative A has drawbacks that could discourage

construction. Besides routing the entire flow to the Canadian Border

where the channel capacities are unknown, the channel must Pass through

land for which the Fish and h,ild¡ife Service has obtained easements.

Al so, Al ternative A requi res some snaggiñ9 and clearing which wi I I

destroy natural habitat for local wi ldl ife. Because snagging and clear-

ing of the existing channel is also required for Alternative C, the same

drawback of affecting wi ldl ife habìtat exists for Alternative C. Con-

struction of Alternative C would relieve the affected area from flood

damages, but areas downstream would still experience the same flood

damage. Thus, Alternative C would only alleviate Part of the flood

p rob I em.

Therefore, it is recommended that Alternative B, the dry dam, be

consídered further, for providing the needed flood protection. This
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alternative insr¡res f lood protection for al I landowners with the least

arnount of impact on wildtife and farmíng. Snagging and clearing ïs not

required ln this alternative, thus no u¡ild:l ife habitat is affected.

Also, becau-se of the operation of the dry dam, there ís litt.le fanmland

affected compared to the operation of a channel.

The local sponsors rnust determine whether this pr.o.lect is feasÏble

on a financial basis.
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APPEND I X

AGREEMENT
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SUC Project fl7Ù2
0ctober 10, 1978

AGREE¡IENT

PREI IHI NARY I NVESTI GAT¡ ON
8Y THE

NORTH DAKOTA STATE WATER COHI,IISSION

I. PARTI E5

THIS AGREEI'IENT is between the North Dakota State Water Conunission,

hereinafter referred Èo as the commission, acting through the state,
Engineer, vern Fahy and the Board of cornmissioners, Towner county w"t",
Hanagement Distrïct, hereinafter referred to as the Board, act¡ng through
¡ts Chairman, James Gibbens.

II. PROJECT, LOCATION AND PURPOSE

The Board has requested the commission to investigate and deter-
mine the feasibility of a channel improvement project on Hidden lsland
coulee and the overflow channel described herein. This investigation
shall be sonducted on Hidden lsland coulee from the North-South quarter
line of Section 6, Township l6J North, Range 67 trest, downstream to the
Canadian border. The overflow channel which extends from its confluence
yr¡th H¡dden lsland. Coulee in Section 6, Township l6J North, Range 6J

llest, through section J, Township 16J North, Range 6/ Ltest, îs also in-
cluded in this inv.estigation.

The purpose of this investigation is to determíne the condition
and adequacy of the river channel and appurtenant structure, deterrnine

the necessary improvements and prepare a cost est¡mate for these improve-

ments.

III. PRELIMINARY ¡NVESTlGATION

The parties agree that further information Ís necessary concerning

the proposed project. Therefore, the Commission shall conduct a pre-

lininary investìgation consísting of the following:
l. Detailed Fïeld Survey - to gather cross sectional and profile

data-

. 2. Hydrologíc Analysis - to determíne design discharges.
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3. Prel iminarY Deslgn

tt. PreliminarY Cost EstimaÈe

5- Conclusions and Recornmendations

Subsurface exploration and design work for the final design and

speclfication stage shall not be made under thls agreement'

IV. DEPO5IT - REFUND

The Board shall deposït $750.00 with the commisslon to Partlaìly

pay the costs of the învestigation' Upon completion of the investigatîon

outlined herein, upon receipt of a request from the Board to terminate

the investigation, or uPon a breach of this agreement by any of the

part¡es' the Commission shall provide the Board with a statement of all

€xPensesincurredîntheinvestigationandshallrefundtotheBoardany
onexPended funds.

V. RIGHTS OF ENTRY

The Board agrees to obtain written permission from any affected

landowner to allow the Commiss¡on to enter upon his PropertY to conduct

fleld surveys which are required for the lnvestigation'

VI. INDE}'INIFICATION

TheBoardherebyaccePtsresponsibilityforandholdstheCommission

free from alr craims and damages to public and private properties'

rtghts or Persons arising out of this investigation' ln the event a

sult ln initiated or Judgement rendered against the Conunissîon' the

BoardshallïndemnifyitforanyjudgementarrivedatorJudgement
sati sfied.

VII. CHANGES TO AGREEHENT

Changestoanycontractualprovisions,hereinwlllnotbeeffective
or blnding unless such changes are made ln wrlting, slgned by the parties

and attached hereto.
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