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Decenber 14, 1981

TO Holders of the Prelfuninary Enginèering Report for
the Little Couleo lfater Surface Frofile Study

RE: SITIC Project #1724

Gentlemen:

This letter is to correct a ty¡ling error ín the Prelininary Engineering
Report for the Little Coulee Water Surface Profile Study and to further
exptain the Ïr-ydraulic analysis section, with reference to the watel
level increases at the stn¡ctures.

A typing error was roade.on page 9, line. five. The maxÌmuq outlet
capaèity of fuerson Dam should,be changed from 00 cfs to 400 cfs.

In the hydraulic analysis of the 19 structures' starting on page 10,
sone of the water level increases are. greater for a 2S-yeat event than
for the 100-year event. The increases are correct as tlritten. The
reason fcr the grêater Ìncrease for the 2S-year event is due to the fact
that the increãles are measured fron the dovrnstreao flow elevation.
Since the 25-year flow is considerably less than the 100-year flor.r, the
dov¡nstrean elàvation for the 2S-yeal event will.be ruch less than the
100-year event. Once the structure is overtopped, the ìncrease due to
ttre âd¿ed 100-year flow Ís very little since the top of the structure or
toad can handle large flows easÌly.
Sincerel¡r''

J;;illrryrø,t
David A. Sprynäzynatyk' P.E.
Director of Engineerìng

DA^S:sh

GOVERNOR ALLEN I. OLSON
Chairman

VERNON FAHY
Secretary & Statc Eng¡necr
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I. INTRODUCTION

ThÍs report on the flooding of Litfle Coulee.near Leeds contains the
results of a study conducted by the State I'later Commission in cooperation with
the Devils Lake Basin Joint Water Managenent Board. A prelininary fnvestigation
Agreement with lhe Joint Board was nade on Apriì, 21, 1980. A copy of the
Agreement may be found in Appendix A. Figure 1 shows the general location of
the study area. study area limits are shown in Figure 2. The studyrs major
objective r.¡as to analyze the flor¿ of the eoulee during flooding conditions. It
also looked at the effects of additional flows due to possible discharges from
Hufficane Lake. These were estiroated to be 100 c.f .s. From this analysis,
struetures affecting the flow.of the water were identified and recommendations

as to what could be done to inprove the flood flow were presented along wÍth an

estimated cost for their implementation"

The engineering analysis of Little Coulee Íncluded a hydrologie study.
ÌJater surfaee elevations at various structures and crossings were calculated
and from this information, water surface profiles were developed. They were

used to determine the effeet of existing channel conditions and structures on

selected flows.

II. DESCRIPTIONS OF STUDY AREA

Study Area Location

Little Coulee is the major tributary to Lower Mauvais Coulee wifh a drain-
age area of approximately 400 square miles and consists of approxinately 19.4 .

miles of river channel. Starting at the outlet of Iverson Dam in Secüion 24,
Township'156 North, Range 69 llest, the study area extends southeast through
Lake Isben and Silver Lake. It ends at lhe confluence with Lower Mauvais

Coulee in Seetion 2, Township 154 North, Range 67 l,Iest; aII in Benson County

(See Figure 2).



SASKATCHEWAN M A N I T O 8,A
I

ì
i*

I

I

I
li

*-l
I

Wof d

_ Ortv?t
----d__

Mo/ I on

1U MT

"_ l_

otn
ser å J'---l-

i

I
I

!

\
I

ïTt_

Sher

Ro

II

I

T-

1

wolsñ
7

z

z

fî

U'

ot
-l

€I
I

I

v
I,

I
I

I

i_(,de'q

CENTR
I
I

- LO
z

i-

z

ol

=l

I

I

iM-l
i

\,

J-

Voilñ I I en soo--r
I.J

rvrc t c%n

l

J

4 SOURJ

Í-

I

Ê let
Mrrt€i

ì
I

6ñ
vo 6t

I
I
I

I

L
I

I

L

I

þ
I

I

l
I

I

Slee'co
(t

60) B¡ll'nqr

!
I
IL os

l-
1.,u,'.n.!-----

I
I
I

H
0L^9k

I
'ì + c ñtou'e
r___- |

¿ Jo6s P1 I P'chlond

--
sou OAKOTA

AIRIE

'9'L---
ff
P-
z

59c'b

T

oAForA
L

esBotn

i
I

I

I

I
I

90s

"'4*
âdE ó {

N ó^

PLAI
Ronsom

TH

G1 o^l

I S,cr¡r

(Motlrlrcd trom Cloylon - t96215C^r t

Locatlon Map
" , ,.upe 1



Study Area
Pi3ure 2

IE

E
Þ

(

A
WILDLI

G

I
l
a

I
I
I

û

I
I
I
I

@

I
I

.t
I
I

I

¡I
I
I

¡
I
!
J

tI

I
I
I

I
I
I¡-t-

I
t
I

I
I
I

-DENOTES 
STUDY AREA

-3-



Watershed and Strean Characteristics
Average channel cover is medium grass one to three feet taII with a few

areas of heavy Srass and bnush three to six feet tall. On the average, the

channel slopes at a rate of 5.2 feet per mile. rThere is a steep drop of 40

feet in 2.9 miles from lverson Dam to structure five, approxinately 1.0 nile
northwest of Leeds. From Leeds to structure 13 the slope is gentle, but it
increases along the reach to Silver Lake.

ITI. ENGINEERING ANALYSIS

Sùudy Procedures

I'later surface elevations were calculated for a Z5-year flood, 10O-year

flood, and 100 cfs above the lOO-year flood. These flows were determined fron
stage gage data of 1979. A U.S. Geologieal Survey strean gage is located on

the section line road between Section 2 and 3, Tor¡nship 154 North, Range 67 ltest.
This information, combined with a topographic survey consisting of strearn

profiles, cross sections, and structure details, lJas used to determine water

surface elevatiôns for flood flows along the study apea. These water surface
el-evations were used to plot a water surface profile along Libtte Coulee for
existing conditions. From this infornation, problem areas can be identified
and alternaüives for Ímprovements selected.

The area along the coulee inundated by a 100-year event was outlined on

topographic maps. (See Figures 3 through 8) These areas were deternined by

using the water surface profiles and comparÍng them to the contours of the

adjacenb land" blater surface elevations of the 1O0-year event were plotted
without considering floodplain encroachments. Therefore, the area delineated
on the maps cannot be considered a floodway.

Base Flood

Over the years, the Devils Lake Basin has undergone many changes which

makes it difficult, to accurately deterrnine a 25-year or 1O0-year flood discharge.

-4-



\j t()

K

¿

\_¡

.J
o s

:)

OI

o

2 Ptt)

IO

0o

)-'
\
O

o t_
J

o

q0

a-\___-F--
o

6\

0

oo

a

o

q

v\cr C..--\cl

I\J

\ 5a2ø

C

a o\ o

\q
o

0o o
C

a\

iJ-

(-ì
J

tJ
()

@

Ì

I 517
I

f-ti-lc

(

-)

/¡-
/-

\'t6rl
I 594

I 514)
eeds

O

¡

.=¡' ô

-Ðnrn

Estimated area inundated by a 1OO-year
flood evenl.

Figure 3

l szzTr17'f )

.,)

o

I

I
l..\t)/

lf Co

I

.\'\.'

(

5-
¡sr:-
It'

o

o
o 0 o
o

t5
I

t5. 5 rl

0 0

c

0 2
o q c

I

Þ

o a\4
t

c
a_ o

--f
Ioi
I

f1 o
To3.A

ú
O

.t

b



., !P
Èds Arrpor!_'-'l c

i\(
oO oI .-o.,o

oa0

\\
0

o

\,

o
o

-t
o 0

4 õ,
lo

l¡J

J
t4
J

U)Õ
0

0 o
a
151 r.l

o

6
-t196

_\

A
-a-

_ -'f:l

s

o
f''1

ot
\,,\\'i
o

J

',/,

U

ì¡:

'ùo
t*o

.JIf 1
'536 ,/

\ì st-

i" 
-+"=-

\
0

0 ç a
_)

O
.!É c)

0,
I\ ),t)t\

I
ì {¡

Estimated area inundated by a 100-year
flood event.

-6- Figure 4
.i:" - 7 rJ

{¡h ì\.TJe\
Þ+ i ìca



L-JU0t) 6
0oÐ

I

I t.v)
iz

,\1'r J

I
1

4
,l , rr,G'gr,l 

I

P

ìr

a
o

l">/)
ri

(.) C)

0

C¡

o

n -/)
{,?

1t 
G)

ù

^$
e).J

o
D
0\

c4
r-l
c,'î'-

1\¿/)

I,¿ ì)
0 o

/)
O\

i
C)

1'

I

,7 o.J o
\1

1

o!,7
)

..) o0

i.' '
I

0

o

ô

i
(]

ì'i
r:l)

ci¡

o

0

il t-

rl
_- {,

I

i
{,0

o
o

o
a

oQ
ooo

o
o

0
oo

ao0

(l
i

IJ
tl

I

(

I

=====+,
f

.:

r\/ùi
*4

rì

ì

'r.í"
)

) _,'r_ (\\
L-;

tñ
0)LJ
b0

,r1
ft

IF
I

oo

oo ('

0

!d
0)à
Ioo

(ft

.o
5q)
.¡J .
(dúc
.r{
(d
(l)
È
fit ¡Jc5C'(I)>
+J (I)
õE15'r'l O{JOØ-1t¡l ç

\

l

(__

o
;)ovì

¡.)

0

(.),i)

(L,"
)t'

() (.)
0

at

J.

)
l-

(
)

('oii

'.i Li
e

I

--s.s¡
(l

0
h

\i

\

0

c

a

0

0

+

iri(



ì,ri-\
o

a

\.
)

\,;

4cC.' O
-/: l\
ü\,

ò
'-J

U
t

s ii

t.
\_

a.-'

c\\
l-l

.l

;j- ,ì )
aa

G

!l
+ll

$
cc

\

3,o

U
F' ca-

Þ

C 450 000
FEET5 V

{r

1

t3

.'-

Ò

Õ

I a ü

..--t\ {l L.J
! O

o

o
Õ

,r7
â

o
U,j
o]-
I
a)

Ê
Ð

¿

lll

a L.

t/-VÒ
Þ

\ \
s

s

0

o
C

)e

t"o o
o3a{

s

a

0

o

dôq
o

t488 Ar

c

a 0È
O Ds

ô.
$

C\

.J Èè

I

l

--) \-.-.. \,480 \ \r
-(

"o

(^\
-/' \+::

.:
,.J

ô
\ È¡ù

ted area inundated by a 100-year
ô/\q

flood event.

/)
Estima

ö

Ð

!L-

s



A significant alternation in the Little Coulee Watershed was the modifieation
made to lverson Dam in the early 1970's. .Iverson Dam previously had a weÍr
type spillway. This old weir was replaced by three 48-inch CMP culverts. The

discharge capacit'y of lverson Dam was reduced 40 to 50 pereent. The maximum

outlet capacity of lverson Dan is about4OOc.f.s. Greater flow will eause the
strueture to be overtopped.

It is unÌikely that the dam would withstand a 1OO-year event. The discharges,
however, used in this analysis ass'med the 1OO-year discharge at lverson Dam to
be 400 c.f.s. If the dam would fail during a 100-year event, the resulting
discharge would be considerably higher"

Table 'l sunnarizes the flows u'sed to evaluate the structures and channel
I

capacity in the study.

Tablel-FloodFÌows

25 year (cfs) 100 year (cfs) 100 year + 100 cfs

Iverson Dam Discharge 250 400

Below lverson Dam to
Lake Isben

Lake Isben to Silver Lake

Silver Lake to Confluenee with
Lower Mauvais Coulee

360

225

190

725

375

825

450 550

475

Hydrologic Analysis
After the strea¡t characteristics and water levels were evaluated, the water

surface profile was developed. This was done by using the HEC 2 water surfaee
profile progran created by the U.S. Arny Corps of Engineers. Fron this infornation
the impacts of the water levels on the existing conditions grere studied.
Alternatives to improve probleur areas were evaluated and their costs were estimated.
Recommendations for Little Coulee were anrived at based on flood levels, flood

_impacts, and costs.

-9-



Nineteen crossings exist along Litt1e Coulee from Iverson Dam to the eon-

fluence with Lower Mauvais Coulee. Iverson Dam is structure number one. plabe i
is a map of the study area showing the structure locations. Struclure six, a

railroad trestle northwest of Leeds, is the only structure between lverson Dam

and Highway ll2 l"haL is adequate to handle a Z5-year flood. Others adequate to
handle the flows are struetures 8, 9, 10, 13,'14 and 19. The rernaining

structures are inadequate.

Prat,es 2, 3, 4, and 5 show the water surface profires for the z5-year
flood, and 100-year flood. They aLso list the elevations for a flow'100 c.f.s.
above the 100-year flood. The profile shows a number of roads overtopped by

flooding. Table 2 is a su¡nmary of the crossings along Littte Coulee. It
includes structure descriptions, low point of the roadway, invert elevations
and other general informat,ion. :

In Tab1e 2, struetures have a road-ty.pe associated with thern. These are

the same as the road types deseribed on county road maps. This information is
useful in evaluating the feasibility of a design which woul-d improve the

roadwayrs ability to handle the, flood fIows. the following is a general description
of the structures listed in Table 2.

1. Structure two is a four-foot- eulvért through a roadway which is
graveled, graded, and drained. During the 1OO-year event, the
roadway was overtopped by 1.6 feet and caused a water level increase
of 4.4 feet. During a Z5-year event, the roadway witl be overtopped

by 1"1 feet with a water level increase of 4.8 feet.
2. Structure three is two four-foot culverts through a graveled, graded,

and drained roadway. During the '1OO-year event, the roadway was

overtopped by 1.3 feet and caused a water level increase of 6.1 feet.
During a Z5-year event, the roadway r¿itl be overtopped by 0.9 feet
with a water leve1 increase of 6.3 feet. I{ater elevations are affected
by the channeL slope in this area.

- 1n_



TABLE 2"--STRUCTURE DESCRIPTIONS

Struc ture
Number

Legal
Desc rip tion
S-T-R DescriptÍon

Roadway
Elv.
rnsL

25 yr. Flood
l^later LeveI

msl

100 yr. Fiood
ï^laten Level

msI

100 yr. Flood
+100 cfs

msl

Inve:" i
Elv.
msl

1 24-156-69

23,24-156-69

23,24-156-69

24,25-156-69

25,36-156-69 Type 4 fid. 1500.4
14tWx21'L Brldge
L.C. 1499.6

Railroad 1504.6
77r wide Brldge
L. C. 15 00. 1

1501.¿l

Iverson Dam
3-4' CMp
r. c. 1537 ,5

Type 3 Rd.
1-4 ' CMP
T. C, 1522.3

Type 3 Rd.
2-4t cMP
T. C. 1515.7

Type 6 Rd.
1-4 rr cMP
T. C. 1511 .0

1542.3

1525.1

1520,3

1511 .0

1526.2

1521 ,2

1512.1

1502,2

1502.0

1501 , g

1526.7

1521,6

1512.5

1502.9

1502.3

fs02,1

15?6.9

1521.7

1512,5

1503.1

1502.5

'lÊ,^) )

f:33.5

1518.3

1511 .7

1507.0

1rrg3.5

1195.8

lll03.lr

2

3

4

5

6

7

36- 15 6-69

36,31-r56-69,68 Type 4 Fd.
2-4il CMP
T.C.1497.4

-11-



TABLE 2 (CONÈI6).--STRUCTURE DESCRTPT]ONS

Struc ture
Number

10

11

12

Legal'
Descriplion
sì-T-R

Roadway
Elv.
msl

25 yr. Flood
Waber Leve1

msI

100 yr. Flood
l'Ialer Levei

rns I
1 00 yr. rîlood

+1 0C cfs
nsI

Invor L

r¡sI

1493.4

'1490.6

1490.6

1483 . ¡i

1..133 . l:

1q33.1

I

9

31-156-68

31-156-68

31,32-156-68

1 5, 1 4- 155-68

14,23-155-68

Description

Type 1 Rd.
Highway lÉ2
2-12tx661
Concrete Cul"
T.C" 1498.7

15 00. 7 1 197. 0

1500,00 I 496. 9

1495.9

1489.9

1489. B

1 487. 3

1500.1

1499.9

1498 " 2

1 493, 3

1493.2

1 488.6

1500.9

1500.7

1498.7

1494.2

1\93.7

1 q89.5

Abandoned
RailroaC
Trestle
14'x45r
L. C. 1498.0

Type 3 Rd.
2-141 x9 |

BIÍp. CMP
T.C. 1499.6

1500.0

Type 4 Rd. 1493.8
12.51x21.5t Bridge
L. C. 1u92.8

Type 3 Rd.
4-4 ' CMP
r.c. 1487.6

1 493. 0

Type 3 Hd.
18tx21 ?Brldge
L.C. 1490.5

1491,513 23,24-155-68

- lé-



TABTE 2 (CONüId) --STNUCTURE DESCRIPTTONS

S lruc ture
Number.

Legal
Desc rip tion
S-T-R Description

Roadway
EIv.
ms1

25 yr. Flood
lnlater LeveI

msl-

100 yr. Flood
Water Level

msl

100 yr. Flood
+1 00 cfs

msl

fnve r f
Eiv.
:ns l-

14

15

16

17

18

1g

25,30-155-68,67 iiii,i.,iî;,
E1ip. Cl,lP
T.C.1u92.1

30,29-155-6i Type
I

4 Rd.
CMP
1472.7

32,33-155-67 Type 3 Rd.
2-51 CMP
T. C. 1459.3

1-6

1504.0

1474"0

1463 "2

1482.9

1474.2

1460"4

1 447. 4

1444 " 6

1u42. 1

1484"8

1t174.7

1463.7

1447.6

1u45.7

144 3. 7

1485,5

1U75.7

14 64. 3

1\47 .9

1utt6.2

1444.8

lu I I . rr

1t 66. 7

i454.3

144 6. 7

i438.7

1r.133 . 3

33-155-67 Texas
Crossing

1446.7

33,4-155,154-67 serdom Used Trair 1438.7
Culverf
l^lashou t

32-154-67 Type J Rd.
141x22f Bridge
L" C. 1443.4

1444"4

ROAD CLASSTFTCATION
Paved lload - Including Hlgh Type Bltumlnous
Bituminous Road - Low TYPe
CraveL Gr¡.ded and Drain<,'d Fond
CnadecJ ancl Dreined Road
Unirnproved Road
Primitfve Road

Low Chord
Top Culvert

1

2
J
,t

5
6

L. C.
T. C. _ 13_



3 Structure four is a four-foot culvert through a primitive roadway.

During the 100-year event, the roadway was overiopped by 1.5 feet and

caused a water level increase of 0.8 feet. During a Zl-year event,

the roadway will be overtopped by 1.1 feet with a water level
increase of 1 .2 feet.
Structure five is a 14 x 21 foot bridge through a graded and drained

roadway. During the 1OO-year event, the roadway was overtopped by

2.5 feeL and caused a water fevel increase of 0.1 feet. During a
25-year event, the roadway will be overtopped by 1.8 feet with a

water level increase of 0.1 feet.
stnucture six is a rairroad trestre northwest of Leeds. rt handted

I
both the Z5-year and 100-year event with more than two feet of cl-earance

below the railroad embanlsnent.

Structune seven is two four-foot culverts through a graded and drained

roadway. During the 1OO-year event, the roadway was oventopped by

0"7 feet and caused a water level incnease of 1.7 feet. During a
25-year event, the roadway will be overtopped by 0.5 feet with a

water level inerease of 2.7 feet.
Structure eight is Highway tlz. It has a double 4 x '12 foot concrete

box culvert. The roadway is a paved road with high type bituminous

pavement. It handled the 25-year and 1OO-year event. I'later el-evations

here are affected by downstream conditions.

Structure nine is an abandoned railroad trestl-e loeated south of
Leeds. It l.¡as not overtopped by the Z5-year or the 100-year evenL.

The trestle does not have a significant effect on the water surface

elevations.

Strueture ten consists of two 14 x 9-foot ecliptical culverts through

a graveled, graded, and drained roadway. It r¡as not overtopped by

4

5

6

7

I

9

-1 4-



the 100-year event brt did increase the water lever by 3.0 feet. rt
u¡ill noL be overtopped during a 25-year event h¡t wilt increase the

water level 1.8 feet,.

10. structure ereven is a 12.5 x 21.5-fool bridge through a graded and

drained road. The roadway was not overtopped by bhe 10O-year event

h:t did increase the water level 0.1 feet. It, wiII not overtop during
a Z5-year event and wilt not increase the water level.

1 1. Structure lwelve consists of 4 four-foot culverts through a graveled,

graded, and drained roadway. rt was overtopped by 0.2 feet with a

water level- increase of 3.8 feeb during the 100-year event. A 25-year

event will pass through the structure with a water level increase of
1.1 feet.

12. Structure thirteen is a 18 x 21-foot bridge through a graveled,

graded, and draÍned roadway. The 100-year event passed through

the structure with a water level increase of 0.6 feet. The 25-year

event will pass through the structure with a water level increase of
0.2 feet.

13. Structure fourteen is 14.5 x 15.5-foot eclipit,ical eulvert through

a roadway which is graveled, graded, and drained. 0n the 100-year

event, the fl-ow passed through the structure with a water level
increase of 5"2 feet. Drring a 25-year event the flor¡ will pass

through the structure with a ¡¡ater level increase of 4.3 feet.
14. Structure fifteen is a six-foot culvert through a graded and drained

roadway" t'later overtopped the roadway during the 1OO-year event by

0.7 leeL and the water level increased 6.1 feet. l{ater will overtop

the roadway duning a Z5-year event by 0.2 feet with a water level
increase of 6"6 feeb. !'later elevations are particularty influenced

by channel sJ-ope and elevaùion.
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15' Structure sixteen eonsists of two five-foob eulverts through a graveled,
graded, and drained roadway. During the 10O-year event, the roadway

was overtopped by 0.5 feet and caused a water level increase of 6.8

feet. During a 25-year event, ùhe roadway will pass the flow with a

water level increase of 4.2 feet. Channel slope has some effect on

the i-nerease of water level .

16. structure seventeen is a Texas crossing which does not have any

significant influence on the water surface elevations.
17. Structure eighteenrs culvert washed out. The roadway is a seldon

used trail, Iocated northwest of the Silver Lake inlet. In this area

there is thick grass and brush. !,Iater elevations here are influenced
by Sirver Lake. 

{i

18. structure nineteen is a 14 x 21-foot bridge through a gravered,
graded, and drained roadway. rt passed the 100-year event with a

water l-evel increase of 2.2 feet. rt wirr pass ühe 25-year event

with a water level j-ncrease of 0.8 feet. This is the only structure
Þtween the Silver Lake outlet and the confluence with Lower Mauvais

CouIee.

W. ALTERNATIVES

Standard State l,Iater Commission design criteria assumes a design flow
equal to the 25-year flood event to determine the size of a structure needed at
a road crossing. For culverts, the water level is allowed to back up to a foot
below the road surface. This produces the head needed for flow through the

pipe. Bridges must pass the design flow with the water surface below the

beams. lable 3 is a list of structures that are inadequate to pass Lhe 25-year

flood:
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Table - 3

Roadway Flooding - 25 Year Event

Structure lfunber 234571517
Depth of water over
road (feet)

1.1 0.9 1.1 1.8 0.5 0.2 0.7

Alternatives were studied which would improve the channel and crossing

capacities so they would be able to pass the 25-year event. Alternatives to

improve flow were looked at along the study area. They included vegetation

removal, æd the installation of new culverts or bridges. Also ineluded is a

discussion on the capacity of lverson Dam.

i Vegetation Removal

Dense growths of vegetation in a channel reduce its efficieney and can

cause water to back up. Throughout the study area, the cover in the channel

generally consists of medium grass. one to three feet tal-l with spots of heavy

grass and brush. Above the Lake Isben inl-et there is approximately 200 feet of

heavy cattaÍIs and slough grass. Vegetation in the channel could be removed

during low water levels, ht due to the type of cover, the effect would only

Iast about two or three years. After this amount of time, the cover would grow

back. The cost of the alternative would be approximately $200.00.

In Section 33, Township 155 North, Range 67 I'lest, there are thick grass

and cattails three to five feel tall for approximately 3000 feet of channel"

This location is a permanent slough v¡ibh the channeL slope being the controlling

factor. Vegetation removal in this area would have a short-term effect due to

the cover type. Removing this cover would not reduce the water ]evel enough to

justify the vegetation removal.

-17 -



Culverts

Roadways that were oventopped by a 25-year event vary in type and area

flooded by backwater. The following paragraphs discuss the recommended improve-

ments to crossings having culvents. Incl-uded is an estimate of costs for
the improvements.

- 1. Structure fifteen is a 6.0-foot culvert through a graded and drained

road. The roadway wouJ-d be overtopped by 0.2 feel on the Z|-year
event. Install-ation of one four-foot CMP culvert, with end sections
matching the embanlcnent slope, would enable the crossing to meet the

design criteria for a 25-year flood event and have a capacity of 250

c.f.s. The cost woul_d be approximately $4,500.
I

2. Structure seven is two four-foot culverts through a graded and

drained road" It would be overtopped by 0.5 feet and increase the

water level 2.7 feeL during a 25-year event. A field survey indicated
the west culvert was 3/4 plugged" This needs to be el-eared. InstaLlation
of two additional five-foot CMP culverbs with end sections matching

the embankment slopes would pass the 25-year event. The roadway

would have to be raised 0"5 feet to elevation 1501"9 for approximately

350 feet. This would cost approximately $2000 for gravel filt.
Total cost would be $141300. Crossing capacity woutd be 368 c.f.s.
wÍth the new cul-verts.

3. structure four wourd be overtopped by 1.1 feet during a z5-year
event. There is one four-foot culvert in place through a prÍnÍtive

' road. Making an improvement that would reduce water levels is not

feasible due to the road type and the small effect,it would have on

the upstream water level. Because of this, it is recommended that
nothing be done at this erossing.
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4. structure three would be overtopped by 0.9 feet., with 3.4 feet of
tailwaten during the 25_year event. Two four_fooL culverts extend
through a gnavered, graded, and drained road. To pass the design
flow, an additional 54-inch CMP culvert v¡ith an end section matching
the slope of the ernbanknent is needed. This r¿ould cost approxinately
$5300 and have a capacity of 370 c.f.s.

5. Structure two would.be overtopped by 1.1 feet during the 25-year
event. There is one four-foot culvert through a graveled, graded,

and drained road. Two alternatives could be used to pass the 25-year
flood event" The first would consist of installing three four-foot
CMP culverts havingra eapacity of 393 c.f.s. at a cost of $131400. A

second alternative would be to install two five-foot CMp culverts.
Their capacity would be 363 c.f.s. and they would cost gi0,500.

Bnidges

Structure five is a 14 x 2'l foot bridge through a graded and drained
roadway. The roadway would be overto.pped by 1.8 feet on the 25-year event with
no effect on the water surface eLevation. Though the capacity of the bridge is
sufficient to handle the Z5-yean event, the roadway elevation on both sides is
too low and the road is overtopped during high flows" Backwater from conditions
downstream eause fhis. To have the structure pass a 25-year flood event and

the roadway stay above water, the bridge would need to be replaced and the
roadway raised three feet. This would cost approximately $T5rOOO. The new

roadway elevation would be 1503.0 MSL. If the roadway is left in its existing
condition and beeones flooded, Highway tl7 nay be used as a detour. Therefore,
replacement of fhis bridge is not recommended.

The other bridges will handle the 25-year event and meet the sùandard
design criteria. Structure eight is Highway tl2 and, consists of box culverts.
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Structures 1'1, 13, 19 are standard county bridges. Structure six is a railroad
bridge and structure nine is an abandoned rairroad trestre.

Iverson Dam

Iverson Dam is a srnall storage reservoir on Little Coulee. Three 48-inch
CMP culverts serve as the damrs spillway. The conbined capacity of these

culverts is approximately 400 cfs.
Preliminary study of Iverson Dam reveals the structune is inadequate to

handle the 1OO-year flood event. ff improvements-are made below Hurricane
Lake, the vulnenability of Iverson Dam failure may be increased. However, the
hydrologic analysis of the area showed that the peak discharge from Hurricane
Lake would occur later than the lverson Dam main peak. The final result of the
analysis indicated that the proposed improvenents below Hurricane Lake would

increase the 100-year peak inflow t,o tu"""on Dam by 40 c.f.s. This was reduced

from the original estinate of '100 e.f"s. after a more detailed study. Since
Iverson Dam retards the fLow in Littte Coulee, channel improvements belov¡

Hurricane Lake would not significantly increase the discharge below lverson Dam

unless the dam was overtopped.

V. SUMMARY AND RECOMMENDATIONS

Channel and structure capacity was analyzed for the exÍsting conditÍons
along Little Coulee. The HEC 2 computer program was used to deterrnine the
water elevations along the channel and at the structures. These elevations
were plotted on a profile of existing conditions to create a water surface
profile. The two primary events analyzed were the Z5-year flood and 100-year

flood. A profile of 100 cfs above the 100-year flood was anaÌyzed to determine
the impact of possibre additionar inflows from Hurricane Lake.

The cover in the channel is a hindrance to the lower flows in the channel.
Cover in the channel Ís mostly medium height grasses. RemovaL of these would

not have a significant effect on lowering the water surface elevations. To
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keep the channer clear of talt grasses would require a regular rnaintenance
prograln. Although the benefils from such a program may not exceed the costs,
in the rong term additionar fr.ooding damages may be avoided.

There are several secondary road structures that ean not pass a 25-year
frood; structures 2, l, 4, 5, Tr 15r 1Z and 18. Structure 17 is a Texas
crossing which is not useable during the 25-year event. Structure 1g is a

washed out culvert. In areas where

occurned to varying degrees but did
roads. Structure five was affected
to the surounding area. Crossings

flood were evaluated with different
I

above water during the flood.

the structures were inadeguate, flooding
not pose any serious problerns with the
due to its low roadway elevation in relation
that were inadequate to pass the 25-year
alternatives so that the roads would be

Recommended irnprovements to pass the 25_year flood event for t,he structures
are as follows:

structure two wourd require three four-foot curverts or two
five-foot culverts to 'be instalred to keep the road open during
a 25-year flood. The eost of instarring the ùwo five-foot
culverts is $10,500.

structure three wourd require a 54-inch cMp curvert be instatred
at a cost of $5300 to pass the 25_year flood event"
structune four is classified a primitive road and does not cause
a significant ehange in the water surface erevation so the
al-ternative is to do nothing.

structure seven would require two five-foot curverts to be

inst,alled to pass the 25-year event at a cost.of $141300. The

west culvert is 3/4 plugged at the present time and should be

cleared.

1

2

3

4
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5- structure fifteen would require a four-foot culvert to be

installed to pass the 25-year flood, at a cost of 94500. ThÍs

would lower the backwater elevation but would not have a significant
effect on the tailwater of other existing structures due to the
channel slope.

Table four is a summary of preliminary cost estimate.

TABLE 4

PRELIMINARY COST SUMMART FOR CULVERT INSTALLATION

ITEM COST

Sùrueture two:

Install two 54-inch CMP culverts(Alternative: Three A8-inch CMp culverts $10,500
13,400)

Strueture three:

Install one 54-ineh CMP culvent 5,300
Strueture seven:

Install two 60-ineh CMp culverts wÍth 0.5feet of gravel fill on roadway 14,400

Structure fifteen:
Install one 48-inch CMP culvert 4,500

Totar amount incrudes eosts for engineering and contingeneies.
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APPENDIX A

PRELIMINARY INVESTIGATION AGREEMENT



SUC Projec-¿ ltlZ4Ap¡ll 23, t93O

å9.!.EEL!.!!r
..Preliminery lnvestlgatton by theNorth Dàkola State Uater Cqmî¡sionfor Lltcle Coulec

I. PARTIES

THls ÂGR€arE¡rr is bebæen the NorÈh D¿koca srate uat¡r corrnisriäo,
herainetÈer reterrsd Èo à! Èhc Ccrni55i6¡, acÈing'cfrrough rhe StaÈe Enginc=rn
uernoo Faþ; and thc Dev¡r5 Lakc Basrn Joint uater Hanàgernen! Board, acring
through its chair¡nan, charon Johnsonr.herern¿fter referred to as the goard-

INTEffi OF AGREENENT
' The Cqrr¡ission and Ghe Bo¡rd have cencurrènÈ Jurisdicd.ion to.all"ri"t",l.._,,-. ï

. :-.1 . -r:.._._to'the exlend possibre, 'flooding Ín th. staie- These authorirrec "; d""ra"J -'
li¡ Sections 6t-02-ol, 6l-02-l&, 6t-oz-z\.t,61_16-ll and 6l_21-oZ of rhe

.NorÈhDakot¡CenturyCodE... - - 
._. 

,_-,-It ís the intent of ¡he cqrrnission that the funds discussed hereîn wÍIl
be utllized to develop water surface profites arong ¡-¡ail. coulee to deterr¡jnc 

-

the effect of er'rstrng ch¡nnel condrtîons and strucÈur", on selected frqrrs-
These water surface proFires wiil show actuar depth of frow rn the channal at
these frouæ, takîng into account aIr back ,.t.- ¿u. to obstructìon rn the
chánnel, as well as lnadequate brldge or culvert openîngs.

. .. ilt: PROJEGT LOCATTON

. The lnvestigation wi,r rncrude Ltttre couree and portions of its trib-
utaries as they occur in Benson County frorn lverson Dam to the confluence
of Llttle coulee with the llauvais coulee. Tht" co,r.rs a dîstance of approxÍmately
l8 ¡niles.

rh* s*r¿ sha, depos,.tir,ili;Ï :::'::fssron to partrary coys,.
the cost of the rnv"stigatîon.. upon recelpt of a request fro¡n the Board to
ter¡nlnate the rnvestigatron; or upon a breach o, thrs agreeiren! by any of
the parties, the Connïsslon shall provÍde the Bnard brith a statement of atl
Gxpenses lncurred rn the.rnvestrgatron 

"n¿ shali refund to the Board any
unexpended fqnds.

Y. RIGHTS OF ENTRY

Ïhe Board agrees to obtð¡n wrltten perníss:on from any affected landowner
-- --for surveys by the cq¡missron which are reqùrrec for the preliminãry inveitrga-

tions.

'Q
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vt. INDEt{ntFlcÂltOrt

Thc 8o¡rd hercby accePlt rerponrlblllcy for, ¿nd holdr rhc csmri¡rion
free frq¡r alr cr¿imr and danages co pubric or prrvatÊ properÈ¡e!, r¡ghti,

.or personr arising out oF this investrgaÈion- . !n-¡h¿ evenÈ--a suiÈ is
inïtiated or judgencnÈ enÈered against th¿ Cø¡nissiono the Aoai¿ sh"li
tndennlfy lt for any judgenenÈ àrr¡ved at or judgerrcnÈ s¿tisfied.

. VII.. CHA¡IGES TO AGREEIIENT

Ghanges Èo any eonÈractuar provisions h.r"¡n ¡¡nr not be effecrive or
'.binJing untess such cÞnges are r¡¡de rn writing, signed by thc parÊ¡es and- __r_.__ _I f

attached hcreÈo.

VII I" AGREE}IENT BECO}IES IIIVALID
This agreerne¡rt becomes invarid Íf not executed by the Board wíthin

slxty (60) days'of.executíon by thc State Engineer..
, :- - '

DEVILS LAKE BASI
BOARD

I¡ JOINT IIATER ilORTH DÀKOTA STAIE ITATER COI,IHISSIOII

'' 'ç'rt3 
":. . ....i

' - :'ì: tj'

-'''.---,ü' -- -- '.i..

?¿J(// Lhðron
Cha i r¡nan

DATE

r¡ron
State EngÍneer

DATE

ê/
I'

VITNESS:

Di sr:E;ñ
SIJC Accountent
Sl.lC Project .ftJ2t
lnvest I gatlons Eng íneer

UITNESS:
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