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l. lntroduction

A. Purpose

The purpose of thÎs report Îs to set forth a b/ater management plan for
upgrading the upper reaches of the Middle Branch of the Goose River. The

improved channel will provide an adequate outlet to facilitate agricultural
draïnage. The proposed system r^,îll comply with criteria established by the

State \^Jater Commission. The proposed alternative will utilize the best practical

technology to devise a system that is cost effectîve, environmentally sound and

within the Countyrs împlementation capabil ity.
B. Scope

This report contains a brief description of the planning area, a comprehensive

statement of the problem, the preliminary hydrologic and hydraulic design of the

proposed system, an environmental assessment of the project, and a proposed plan

of implementation. lnput from the public and concerned organizations îs reflected

throughout this report. A preliminary plan for the improvement of the channel and

structures downstream of the proposed improvements ïs included in this report. A

summary of all conclusions and recommendations is contained at the end of the report.

C. Description of Plannîng Area

The project study area îs located within the Goose River Basin. The water-

shed area is located within the counties of Nelson and Steele. See Fîgure 1

for the general location. The drainage area has an elongated shape and extends

from ten miles north of Sharon to one mile south of Sharon. A detailed map of

the area îs contained in the back of this report.

The drainage area lies adjacent to the Pembina Escarpment which separates

it from the Red River Valley, an area famous for its rich farmland. The economy

of the area is structured around agrîculture. The topography is gently rollîng
to hilly and is known as the Drift Prairîe region of llorth Dakota.
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The cl imate of the area is typícal of the Northern Great PlaÍns. The

annual averåge temperature is approxlnntely 40of. There îs, an âverage of 12

to 16 days annually when the temperature is 90oF or above and 55 days annually

when the temperature reaches OoF or below. The average annual precipitatîon is

18 inches of which most occurs during the Erowlng season with t4 to 15å înches

fallÌng in the perlod of April through September. The a\rerage annual snowfall

îs 30 to 40 Ínches with 110 days of one inch or more snoh/ cover on the grotrnd.
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I l. Statement of Problem

A. Background

The proposed project was inîtially conceived in January of 1975. The

farmers along the upper reach of the Middle Branch of the Goose River wanted

the exist¡ng channel improved to alleviate the crop loss and property damage

caused by frequent flooding. Many farmers within the watershed area are

interested in draÎning portions of theÌr land but are unable to do so until
an adequate outlet is obtained. The counties of Nelson and Steele entered into
an Învestigation agreement wïth the State Water Commîssion on February 20,1975.
0n September 25,1975, the Nelson and Steele County lJater Management Districts
entered Înto an agreement stating that they would handle thîs project as a joint
effort. The State l'/ater Commîssion completed the feasibi I ity investÌgation in
January of 1976 and an estimated project cost of 5400,000.00 was submitted to

the V/ater Management DistrÌcts. lt hras proposed that the project be constructed

in the Spring of 1976. The counties hoped to finance the project as a legal

drain and to secure the project as a separate line item that would be added to

the l'/ater Commîssion budget during the next Legislature.

ln February of that same year the Steeìe County l'/ater Management District
requested that a downstream survey be conducted to determine the capacity of the

channel and road crossings downstream from the proposed project. The downstream

survey was completed in May,1976; the results indicated that approximately 2L

miles of downstream channel would have to be improved, raisîng the estimated

project cost to $480,000.00. The addÎtional cost of easements raised the

estimated project cost to $503,000.00. When the area farmers were told what the

project was going to cost, there bras some opposîtÎon to the project. The project

was ultimately stopped În court actîon because Nelson County failed to properly

fi le thei r peti tion.
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The l,later Management Dîstricts have nob, repetitÌoned to have the State Vlater

Commission revise the design to determine if the cost of the proposed project

can be lowered. 0n August 10, 1977 the two Counties established a joint com-

mission to monïtor the project. Another investigatîon agreement was signed on

September 22, 1977.

Sections of this report contain a complete description of the proposed

project as redesigned by the State l^/ater Commissîon. A cost estimate and a

survey of the downstream structures and channel is also included.

B. Anticipated Problems

The need for a water management plan îs apparent. The exist¡ng channel has

si lt deposits resulting from uncontrol led surface runoff from cultivated fîelds.
The channel does not have the needed capacity or uniform gradÎent to allow the

expedient removal of excess runoff. lf a plan for improvement is not implemented

the channel will continue to be filled by silt deposits and area landowners will
continue to suffer crop and property damage.



-6-

I ¡ l. Project Design and Cost Estímate

A. Hydrology

A hydrologic analysis was made to estÎmate the design flows that can be

expected from a given drainage area. The total draînage area that would con-

tribute to the design discharge îs 20.8 square miles (See Fîgure 2). A detailed

map of the drainage area îs contained at the back of this report. Approximately

4.72 of the area consists of potholes. The following îs the estimated land use

breakdown:

Smal I Grains 802

Pasture 139Z

Farmsteads 2%

Roads 5%
1oM

Hydrologic predicting is a highly empirical science. Several methods are

used and results are compared before the final dïscharge is obtained. The

previous investigation of this project utilÌzed an "M'r Curve approximatÌon to

obtain the design discharges. This method represents approximately an 8 year

frequency storm, but it is no longer used by the State Vlater Commission to pre-

dîct flows in streäms.

Three hydrologic methods were compared in thîs analysis. The Soil Conservation

'Servîcers TR-20 computer program, the Crosby method, and a method developed by

Gerald Spaeth of the North Dakota offÌce of the Soil ConservatÎon ServÎce. The

TR-20 program did not represent a realistic model of the drainage area, since the

time of concentration could not be estimated accurately due to the marshy con-

dîtions. The method developed by Spaeth typÌcally gives low values for flat
draînage areas similar to the one in question. Therefore, the Crosby method

was used to estimate the runoff from this draïnage area.

Establ ished Ì,/ater Commission criteria requî res the channel to be designed
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to handle a 10 year frequency storm and the structures to be designed to handle

a 2! year frequency storm. The drainage area was analyzed for raîn and snow but

the discharges from raÌn were found to be greðter. Based on this criteria and

using the Crosby method the following dîscharges are obtained.

AD # D. A.
--_;.sq.mr.

Di scharge for
10 yr. rain

cfs

505

640

720

740

Dîscharge for
2j year rain

cfs

690

875

985

1015

3

4

5

6

8.;
14.7

19.5

20. I

B. Engi neeri n Des i gn

Only one alternative design îs given în this report, since a extensive

amount of previous work has been completed on thîs project. There îs an existing
channel so alternate routes \^rere not consîdered. lt was also determined that no

areas within the reaches of the channel could be used as storage so regulation
structures \^/ere not cons idered.

The proposed routing of the channel is shown on Figure 3 and on the map

contained at the back of this report. The accompanying plan and profile drawings

contain more detailed information. All of the channel cross sections are designed

as trapezoidal sections wÎth bottom widths ranging from 12 feet to 32 feet and side

slopes of 4:1. The maximum average flow velocities range fron 2.5 fps to 2.7 fps.
The average desîgn flow depths range from 4.6 feet to 5.4 feet. Approximately

2.5 feet of channel freeboard is provided along the entire reach of the channel.

All road crossÎngs utilize corrugated metal pipe (C¡lp) arch culverts. The

accompanying Plans contain a typical layout of a road crossing and the locations

of the crossings. Both the outlet and inlet ends of the culverts wîll be protected
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Figure l
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by rock rip rap. The design also includes a provision for fîeld drains which

allow runoff to flow through the channel berms. These field drains will consist
of 24 Ìnch CMP culvert pipe with flap gates. lt is estimated that approximately

20 field drains will be needed. The actual number will be determined by conferring
with the local landowners. The ì,/ater Bank area wïthin Sectíon 11, Township 148

North, Range 57 \^lest i s to rema in i ntact.
C. Cost Est i mate

The foìlowing table contaîns an itemÌzed cost estimate for the proposed

project. The cost estimate Îs based on current prices. lf construction of
the project is delayed over one year from the writing of thÌs report the cost

estìmate would have to be adjusted accordingly.

1

2

3

4

I tem

Cost Estimate

Quantity Unit Unit Price

Unclassified Excavation 230,OOO Yd3 $ O.gO

59" x 81" Arch CMP
(t4 sa. 3x1 corr.) eoo L.F. 55.00

67" x 95r' Arch CMP(tz ga. 3x1 corr.) f6o L.F. too.oo

24|' CMP(t8qa.) 480 L.F. 2o.oo

24t' Flap Gates 20 ea. 22O.OO

Seed i ng 1 50 Acre 1 00.00

Rock Rip Rap 160 Yd3 20.00

Remove Concrete Bridge 1 ea. Lump Sum

Totaì Estîmated Construction

Contingencîes (tOZ)

Eng i neerÎ ng, Construction,
lnspectîon, and Contract
Adminisrration (lSZ!)

Estimated Project Cost

Extended Price

$207 ,000. 00

33 , 000. 00

36, ooo. oo

9,600. 00

4 , 4oo. oo

1 5,000. 00

3,200. 00

2,000. 00

$ 3't 0 , 200. 00

31 ,020.00

46,580. oo

5

6

7

8

$387,800.00
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D. Downstream lmprovement

Downstream structures and channel sections \¡Jere analyzed to determine ¡f
they had the capacity to handle current flows as well as the predîcted flows
¡f the drainage project is completed. The Crosby method was used to determine
the design discharges with and without the implementation of the proposed pro-
ject. The followîng are tables showing the results of this analysis and a "k.y',
map showing the locations of the channel sections and structures.

The downstream survey indicates that ïn general the channel and structures
do not have the capacity to handle current flows. The cost of upgradîng the
channel and structure has not been determined. Extensive downstream improvements

are necessary so the cost is expected to be very high. lt would be unfeasîble
to make all of these improvements at the same tïme. lt is recommended that a

long term downstream improvement plan be încorporated into the design of the
project to construct Nelson-Steele Draîn #7A.
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Structure Survey

St ruct u re
No.

1

2

3

4

5

6

6A

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

D ra i nage
Area (,ni 2)

\,'l¡ th Wi thout
Drain Draîn

St ructure
Descrîption

Capac i ty
of

St ructure
(cfs)

1541

1052

451

1973

1 068

752

725

750

36oo

1 450

1799

37\0

2t+70

4817

2075

1697

1 403

1 800

2053

13100

16\1

7150

Design "Qr|

l,Iî th l,Ii thout
Project Project

t46l 1065

1559 1206

1608 1276

1645 1326

1691 1 381

1737 1448

1737 1448

1757 1472

1797 1524

1833 1569

1846 1585

1898 1647

1912 1630

1929 1650

1956 1684

1977 1709

1983 1750

1996 1765

1999 1769

2296 2111

2310 2227

3120 3003

Adequacy

l/i thout \"/ith
Project Project

Yes Yes

No No

No No

Yes Yes

No No

No No

No No

No No

Yes Yes

No No

Yes lio

Yes Yes

Yes Yes

Yes Yes

Yes Yes

No No

No No

Yes No

Yes Yes

Yes Yes

No No

Yes Yes

27.7

32.2

3\-7

36.6

39.1

\1.7

41.7

\2.8

45.2

\7.4

48.2

51 .4

52.3

53.4

55.2

56.6

57.1

58. 0

58.2

81 .0

8z.z

168.1

13.0

17.5

20.0

21.9

24.4

27.O

27.0

28.1

30.5

32.7

33.5

36.7

37.6

38.7

40.5

41.9

42.\

43.3

\t.S
66.3

67.5

153.\

Bridge
7.8t x231
Brîdge
9t xl 6'

2-61 x28r
CMP

Br î dge
7 -5'x20'

Br i dge
11.71x14t

7 t x12l
Arch CMP

8rx12'
Arch CMP

8' x14t
Arch CMP

Bridge
13.6'x35'

Bridge
12.7'x18'

Br i dge
1 0.0r x23r

Bridge
12-5'x36'

Bridge
9. 8' x28'
Bridge

1 3.4' x38'
Brîdge

11.5'x23'
RCP

2-6-7 tx2o'
RCP

2-6.\ 'x18'
Bri dge

1o-7'x23'
Bridge

10.1rx24'
Bridge

1 8. I' x70'
Bridge

1 I . 7'xl8'
Bridge

15.5'x41'
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Channel Capaci ty

Design Capacity
With Project l¡lithout Project

Adequacy
Without Pro ect td¡ th P

Yes

Upstream From
Crossing No.

2

3

I+

5

6

7

8

9

10

11

12

13

l4

15

16

17

18

tg

20

21

Bankful I
tapacity (cfs)

1 383

77

944

"t750

239

1174

598

1612

1135

323

1101

91

1 885

183

376

418

631

8lz

485

1026

1164

1201

1229

1263

1297

1312

1.342

1369

1379

1418

1\27

1439

1459

1475

1 480

1 490

1492

17 15

1725

2334

901

953

990

1 036

1 081

1 0gg

1 138

1171

1 183

't230

12\2

1257

1281

1 300

13.06

1 318

1321

1576

1 588

22\2

No

No

Yes

No

Yes

No

Yes

No

No

No

No

Yes

No

No

No

No

No

No

No

Yes

No

No

Yes

No

No

No

Yes

No

No

No

No

Yes

N'o

No

No

No

No

No

No




