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]. INTRODUCTION

PURPOSE AND SCOPE

The followíng report contains the results of a study conducted by

the State Water Comrnisslon to investigate and determine the feasibility
of inprovì-ng Richland county Drain #65. The Richland cor:¡rty water
Management Board intends to improve the drain to eliminate the problems

that presently exist. Thus, the Richland County Water Management District
requested the State Water Commission to investigate the feasibility of
alleviating the problens presently experienced by Drain #65.

rncluded in this report is a brief history of the drain, a physical
description of the watershed, an engineering analysis of the problerns,

and a short environmental assessment of the projectts impact on the

area. The engineering analysis includes an analysis of the drainage

area, a construction cost estimate, a description of the project benefits,
and a sunmary of the report. The best available technolog, "", utilized
to develop solutions that will sufficiently meet the needs of the

watershed. The preliminary design complies with criteria established by

the State l4fater Comnission.



TI. HTSTORY

The purpose of Drain #65 is to relieve flood darnage within the

u/atershed and to prevent detri¡rent to adjacent Drain #30 by overloading.

The drain was originally petitioned in 1947, but was voted dow¡. It was

again petitioned, planned, a¡rd finally declared a 1ega1 drain on June

27, 1960. The Soil Conservation Service estimated the cost at g61,400.

state aid of $20,000 was committed to the drain in october, 1960. The

State Highway Departnent contributed an additional $2,000 in recognition
of benefits to North Dakota Highway Route #11.

During the construction of the drain ín 1962, excessive rains pre-
vented final completion and caused considerable erosion. The drain was

repaired and finally completed in 1963, but heavy rains again caused

considerable erosion upstream and overtopping toward the outfall end,

requiring approximatety $11,500 to conplete and repaír the drain.

This drain has been beset by controversy, which has been largely
based on arguable points of evaluation of direct.and indirect benefits.
Landowners within the assessment area of Drain #30 disagree to being

assessed for costs of Drain #65.

Through the years, excessive erosion and inadequate capacity of the

channel has plagued the landowners in the watershed. To investigate
solutions to the problems being extrrerienced, the Richland County Water

Management District contacted the State Water Conmission. 0n March 15,

1979, an investigation agreement was entered into between the State

Water Commission and the Richland County Water Management Distrj-ct. The

State lVater Commission agreed to evaluate the condition of the existing
drain, determine possible solutions to problems knorn to exist, recommend

the most feasible improvement, and prepare a cost estimate for the in-
provement (see Appendix) .
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IÏ]. PHTSICAL DESCRIPTION

PHYSIOGRAPFIY

The project area is located in central Richland cor;nty, approx-
imately one mile east of the town of Hankinson, North Dakota (see Figure
1). Drain #65 is a tributary to the lVild Rice River which ís part of
the Red River Basin. Approxinately 96 percent of the watershed contributes
directly to the drain. This is due largely to agricultural drainage.
The renainder of the drainage area consists of closed pockets of standing
water.

The Red River Basin is classified as a sub-humid to huuríd continental
climate with noderately vraïm sunmers and cold winters. Rapid changes in
daily weather patterns are characteristic of this area. Frequent

passage of weather fronts and high and low pïessure systems result in a

wide variety of weather. The annual nean tempeïature is 3goF. with the

warmest nonth being July and the coldest nonth being January. The

annual mean precipitation is 16 inches.

The contributing drainage area to Drain #65 is approxirna*eery 37

square miles. rt takes 22.9 hours for runoff to travel frorn the hy-

draulically nost distant part of the watershed to the drain outlet into
the Wild Rice River. Throughout the watershed, the average slope of the

land is approxirnately 0.0025 ft/ft. The slope of Drain #65 varies from

0.0005 ft/ft ro 0.0022 ft/fi-.
Two najor artifical barriers pass through the watershed of Drain

#65, rnterstate 29, and the soo Line Railroad track. These barriers
have some effect on runoff by concentrating the water to ceïtain points,
and altering the tiure of concentïation. The majority of watershed is
cropland, with some pasture tand.
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IV. ENGINEERING ANALYSIS

HYDROLOGIC INVESTIGÀTION

The TR-20 computer program developed by the U.S. Soil Conservation
Service was used to determine the peak discharge and correspond.ing flow
volume for various frequency storms. The program formulates a nathenatical
model of the watershed, based on the following input data: rainfall
distribution, type of soi-1, soil noisture condition, land use, tine of
concentration, hydraulic characteristics of the channels, and the size
of the drainage area. The hydrologist rnust make accurate estimates of
the data,to formulate an accurate nodel of the watershed. The program

was used to generate peak discharges at the existing stTuctures and

critical points in the watershed.

Peak discharges were analyzed fot both rainfall and snowmelt

frequencies runoff. The 5, 10, and 25 year rainfall and snowmelt

frequencies were evaluated. Because of its larger peak and higher
volume, the snowmelt runoff was used for design data.

The 10 year frequency snotvmelt on the watershed is approxinately
2.8 inches of moisture. The following peaks Ïiere generated for the

outflow of Drain #65 into the Wild Rice River.

TABLE 1

Frequency Snowmelt
(cfs)(years)

r284
1748
2243

Discharges for the 10 year flow at the existing structures are

5
10
25

q

illustrated in Figure 2
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SOLIJ"TION

During the engineering investigation, several trips were nade to

the watershed by engineers of the State Water Corunission to determine

the best solution to the problen. The folrowing preliminary design

reflects the recommendations of the engineers who inspected the water-

shed and observed the problems therein.
To relieve the landowners along Drain #65 from flood and backwater

damage, an entire watershed plan was developed. The plan mainly focuses

on the drain itself, with ninor improvements planned for the upper

reaches of the watershed. From the hydrologì-c analysis, it has been

determi-ned that the drain will require widening and deepening to adequately

handle the design f1ow. Approximately 58 ,270 C.Y. of excavation will be

needed to construct the channel to meet the design f1ow. Thís construc-

tíon would alnost physically double the size of the drain.
The engineering analysis also determined that three road crossings

located within the draín were found to be inadequate (see Figures 3 and

4). Road crossings at the (1) nídway point of Section 55; (2) between

Sectj-ons 35 anð. 26; and (5) between Sections 26 and 23, were found to be

inadequate to handle the design f1ow. The present capacity of the

crossings is 953 cfs, 1192 cfs, and 1140 cfs, respectively. To be able

to meet the design flow of 1310 cfs, an additional four foot dianeter
CMP is proposed for each crossì-ng, I and 2. The 22 feet wide by 6 feet
high bridge at the road crossing between Sections 26 ætd 23 (3) will be

widened to 24 feet to increase the capacity to 1750 cfs. The remaining

crossings along the drain rvere adequate to handle the design fIow.

Therefore, no modification work is needed.

7
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In previous years, the drain channel has experienced erosion problems

due to the gradient in several sections of the draín. To check this
erosion, two ditch blocks are proposed. The approximaie location of the
proposed ditch blocks is station 560+00 (section 26, T1s0, R49) and

station 100+00 (section 35, T1s1, R4g). Figure 5 shows an isonetric
view of a ditch block. The blocks are to be located in the steepest

sections of the drain where the slopes are 0.22 percent and 0.0g per-
cent. To relieve fields located next to the drain of standing water

caused by the soil banks, approxinately seven additional field drains
will be needed. These, along with the existi-ng field drains, should

insure proper drainage of the adjacent fi-elds if operated properly.
Past problems with washouts and inadequate capacity in a sma11

ditch running para11e1 to the Soo Line Railroad track necessitate the

need for minor cleanout and. reconstruction. The majority of the wateï-
shed tha-u this ditch drai-ned has recently been routed north to the Wild

Rice River along Intersta-ue 29 by the North Dakota Highway Department.

This should relieve the ditch along the tracks of at least 60 percent of
the runoff volurne previously experienced. Therefore, minor cleanout and

leconstruction should be sufficient to restore the channel to the needed

capacity.

The proposed modifications (see Figure 6) were prelininarily de-

signed to be able to accomodate the 10 year 10 day snowmelt runoff.
Beneficially, they will reli-eve only flood problems previously experienced

for a storm frequency less than or equal to the design frequency. Total
cost for the modifications i-s $S1,060. Table 2 contains a cost breakdown

for the items recommended for the project.

9
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PROPOSED MODIFICATIONS
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TABTS 2

COST BREAIOO1ßI

Excavati.on 38,,2IA CY e $X/CY
Ditch Blocks (2)
Fil1 400 CY @ $1.s01çYRiprap 1206Y s $zslCY
Z-L2tt dj.a. CMP 25 r each @ fz}lnf

Road Crossings
2 - 4t dia. Cì,fP 25r each 6l $90/Lf
Bridge Inprovement - LS

Channetr Cleaning and Inp ovenent - LS

$ 2,?50
15,000

$58,210

600
3,000
L,000

$to, CIoo

$70,060

2i, o0o

,$91 ,06CI

* Ðoes not include land purcLrase

+30% ContiRgencies,
Ad¡rinistrâtion

TOTAT

-14-



V. ENVIROM{ENTAL SURVEY

The following environmental sur,rey gives a brief overview of the

positive and negative environmental impacts that would result froin the

implementation of this project. Thi-s is not j-ntended to be a comprehen-

sive environmental assessment, it will identify subjects that would be

analyzed in detail in an environmental assessment. In the following
paragraphs, several environmental catagories are identified and discussed

specifically for the watershed of Drain #65.

LAND USE

The watershed of Drain #65 currently has the following land use

breakdown.

Smal1 Grain Crops
Pasture
Row Crops
Farmsteads
Roads
Fal low

/ -o,OJ-o
-o,J-o

rs%
I9o
¡o'L'O

729o

It should be noted that land will have to be obtained for the

construction of the channel. The land use of the watershed will not be

changed or affected by the project.

AESTHETICS

The aesthetics of the watershed will not be greatly affected by the

construction done on the drain. The drain conforms to the natural
environment and material, and does not alter the existing nan-made

structures already in p1ace, such as road crossings. The structures
shall contain some concrete and riprap which will be blended into the

natural landscape along wi-th the fill material. A1so, once the construction

-15-



of the channel is conpleted, the entire excavation and fill areas will be

seeded with native grasses.

WILDLIFE

The modifications proposed for the watershed should have very
1itt1e affect on wild1ife, due to the fact that the drain already
exists. Sorne disruption will be experienced by the wildlife during the
construction period, but this will be only temporary. Sorne channel

cleanout will cause adverse effects on the wildlife which reli-es on the
area for cover. There i^Iere no actual observations made pertaining to
the wildlife population to the project area. Therefore, no conclusions
can be made to determine the exact effects the project will have on the
wildlife populatíon.

IRREVERSIBLE AN-D IRRETRIEVABLE COI'&IITN,IENT OF RESOURCES

Excavated land removed and used to construct the channel can be

assumed to be partía11y altered. Fossil fuel and labor used during the

construction of the project will be irretrievably conmitted.

SUMMARY AND CONCLUSIONS

The purpose of this study was to ínvestigate and determine the best

solution for improvement of Rj-chland County Drain #65. The drain presently
experiences excessive erosion and lacks the capacity to handle most spring
runoffs. To relieve erosion problems, the ïecommended plan in-
cluded the constructi-on of ditch blocks plus reducing the slope of the

channel in criticar areas. The capacity of three road crossings was

determined to be i-nadequate to handle the design flow. Additj-ona1 cu1verts

-16-



are llloposÊd to increase the capacity of two of these road crossings,
w1th some bridge widening planned fo:r the third., It was also determined.

that the channel rnust be widened and deepened to be able to adequately
haltdle the design fIow. The ditch bottour wilL have t.o be i.ncreased.

ap¡roxinate-1)' 10 feet to accomplish this. Several minor nodlfications,
like snagging and clearing, will also be required in the upper reaches

of, the watershed. The total constn¡ction cost is estimated at $91,060"
The recon$end,ed rnodificatj. ns were designed to provid.e protection fronr

the L0 year 10 day snowneLt with the proper naintenance and operation.
As stated before, land must be obtained to accomodate widening the

drain. îhe local sponsors- ürust det.ermine whether the proposed solut,ion
of this project is feasible and ptactj.cal.

-7V-
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SWC Project #1207
Harch 15, l919

AGREEHENT
PREL I ¡,1I NARY I NVESTI GA'I I ON

BY THE
I\IORTH DAKOTA STATE I./ATER COMMISSION

I. PARTIES

THls AGREEMTNT is between the North Dakota stare llater commission,

hereinafter referred to ês the commission, acting through the state Engineer,

vern Fahy, and the Board of cornmissioners, Richland county water Management

DistrÎct, hereinafter referred to as the Board, acting through its chairman,

Aaron Hegl ie.

I I . PROJECT, LOCAT I ON AND PURPOSE

The Board hès requested the Commission to investigate and determine the

feasibility of improving Richìand County Drain 165 and its major ìêterals.
Richland county Drain #65 is ìocated 2.5 niles east of and parallel to
I nterstate. 2! nea r Hank î nson, North Dakota .

The purpose of this project is to evaluête the condition of the existing
drain, determine possible solutions to problerns known to exist, recommend the
most feasible irnprovement, anc prepare a cost estîmate for the împrovement.

I I I. PRELIMINARY INVESTIGATION

The parties agree that further information is necessary concerning the
proposed project. Therefore, the commission shal I conduct a prel iminary
investigation consisting of the following.

l. 0btain field survey data necess¿ry for the evaluation of the
problem and the prel iminary design.

2. complete a hydrologic analysis to determine the design discharges.

3. Complete a prel iminary design of the proposed alternative.
4. Prepare a deÈai led cost estimate..

5- sumnrarize the results and state conclusions and recommendatíons.

Subsurface exploration and clesign work for the finaì design and specification
stêge shall not be made under this agreement-

l--
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IV. DEPOSIT - REFUND

The Board shaìì depos¡t s750.00 with the commission to pêrtiaìly cover

the cost of the invesCÎgation. Upon receípt of a request from the Board to

terminaÈe the investigation; or upon a breach of this agreement by any of the

parties, the Commission shall provide the Board wiÈh a statemenl of alì axpenses

incurred in the investigation and shall refund to the Board any unexpended funds

V. RIGHTS OF ENTRY

The Board agrees to obtain written permission from any affected landowner

to allow the Commission to enter uPon his property to conduct field surveys

which are required for the ínvestigation.

VI. INDEMNIFICATION

The Board hereby accepts resPonsîbi I ity for and holds the Commission

free from all claims and dameges to prniic and private ProPerties, rights or

persons arising out of this investigation. ln the event å suit is initiated
or judgement rendered against the Commission, the Board shall indemnify ít
for any judgenrent arrived at or judgement sêt¡sfied.

VII. CHANGES TO AGREEMENT

Changes to any contractual provisions herein will not be effective or

binding unless such changes are made in writing, signed by the partîes and

attached hereto.

BOARD OF COMI'1 I SS IONERS
RICHLAND COUNTY !/ATER HANAGEI4ENT
DISTRICT

NORTH DAKOTA STATE VATER COMM ISS IOI.i

Car*,., 4J {""L^-
Aaron Hegì ie
Cha i rman

(l rnon a
State Engineer

7,t u-, 77- /q f f --U ^&zLrztDate I I
q

Dê te

Distribution
Va ter l'19 t. 8oa rd
Sl,/C Project #ì20l
SWC AccountênC
SIJC lnvestigation Engineer



IIIIIIITITIIITIITIT


