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WATER PROGRAM

James River Basin

GENERAL The James River rises in 3olls C-unty in Central North Dakota.
It follows a tortuous course generally s-utheastward until it leaves
the state in southeastern Dickey County. It drains an area in North
Dakota of approximateler 7,199 square miles, en area roughly 55 miles
wide and 140 miles lens-;. The valley through which the Janes River
flows is about 100 feet deep, and from a few hundred feet to three
miles in width. The river channel itself varies from 25 to 100
feet in width. The slope of the river bottom at the headwaters is
about 2.5 feet per mile and it decreases to approximately .3 of a.
foot e er mile at the state boundary,

The Basin is located in the midst of the drift prairie in North
Dakota. The eastern portion is gently rolling but the western por-
tion rises to the centinental divide and is more hilly.

POPULATION	 According, to the 1930 census the population of the James River
Basin in North Dakota was 73,577 persons. Vile the population of
the Basin is nredeminently rural, there is one urban center, James-
town, with a populaticn of 8,187. In addition to Jonestown there
are 32 incorporated villages and cities. Nine of these have a popu-
lation of over 500. Fessenden has 738, Ellendrle 1,264, Oakes 1,709,
New Rockford 2,195, Carrington 1,717, Str peter 711, Kulm 742, La-
Meare 889, and Edgely 821.

RELIEF During the peak month, March 1935, there were 25,367 persons
receiving federal aiel in the Basin. This renresents 34.5% of the
total porulrtion, This compares with the peak state average of
31.6%.

TOPOGRAPHY	 The land in bhe Basin rises gradually from on elevation of about
1,300 at the state line to about 1,580 feet at the headwaters. The
upper part of the river is merely a series of small ponds of sloughs,
with the channel poorly defined. The trPutary drainage has many
shallow, undrained depressions characteristic of ground moraine
topoieranhy. These undrained depressions occasionally contain some
water, since the subsoil is se i.mprevious that under ground seepage
is slow. There are few or no permanent lakes except in the reces-
sional moraine belts, and these are small and shallow. There are
a few low bluffs in the southern part of the Basin in North Dakota.

NATURAL	 The drainage is toward the main stem of the James River. The
DRAINAGE	 Pipesten River has its source within a few miles of that of the James

River but it flows continuously southeastward and joins the James
at Jamestown erhereas the James meanders west, north and east before
turning southward to Jamestown. The Pipestem River drains much of
the northwestern portion re'' the Basin.



SOILS

RECREATION

Most of the D:asin has clay-loan derived from glacial drift,
known as Carrington clay-loam. Over much of the area this soil is
rich in humus and favorable to agricultural usee. There is some
marginal land, especially in the western portion of the Basin. N,ne
of the Basin is forested.

There is a need for the development of recreational areas in
the Basin. A primary recreational survey of the counties in the
Basin shows that a number of small tlars are needed to provide.
adequate recreational facilities. In Stutsman County, Arrowood,
Spiritwood, and Jim Lakes make excellent recreational areas.
Berising Lake in McIntosh County could be developed as could Lace
Claire in Eddy County. There are six small lakes in Foster County
which are 'possible recreational centers. Tne water level in these
could be raised by small 'ans.

DRAINAGE	 During spring.:run-off the Janes River and tributary stream
FLOODS &	 channels are filled to capacity and often overflow. The surround-
STR:AM	 ing lowlands are flooded but when the rivers receed the water drains
REGULATION off without the assistance of drainage ditches. Thor are only a

few drainage systems in the Basin. These have been developed by
individuals. There seems to be no need for any rielitional drainage
facilities. During an average year many of the streams become near-
ly dry and during dry years the only flowing water found in the area
is where there are abundant springs at the here'waters of small
streams. Regulation of stream flow is the paramount problem in the
Basin. Large reservoirs must be created to store the excess spring
flow thereby preventing floods and facilitating the maintenance of
stream flow in the James River during dry seasons.

IRRIGATION	 At the present time there is no irrigation practiced in the
James River Da in in North Dakota. Irrigation in this Basin is im-
practical. Some flood irrigation can be developed along the Pipe-
stem River.

N1VIGATION	 The James River is not used for navigation purposes in North
Dakota.

WATER POMR	 Hydroelectric developments in the Basin are impracticable be-
cause of the wide, flat bottoms, low banks, slight slope, and low
run-Off of the streams. In the upper reaches of the river or its
tributaries there the drop is great enough the flow is so small and
erratic that the small amount of intermittent rower A evelored would
be very expensive. 'later-power can be eliminated in the development
of a water plan for the Basin.

MUNICIPAL	 Most of the towns in the Basin are supplied 'with an ample sup-
SUPPLY	 ply of satisfactory rater from shallow wells. A few towns have
P7OBLEMS	 individual problems, however. Oakes appears to have analple supply



of water for consumption from a series of wells. LaMoure also re-
ceives its water su-mly from wells. The water level in this well
has been dec?Ininr and has caused some concern. At present James-
town gets an adequate water supnly from sub-surface water by means
of 7 wells which have shown very little decline in water level even
in drought years. If it sho-ld become necessary to use a surface
source of sup--ly in order to insure an adequate water supply, it
would be necessary to construct a treatment plant also. New Rock-
ford has four wells and the supply from this source a; peers ade-
quate for the future.

PROPOSED	 Although the larger municipalities in the Basin appear to be
I=OTIMENTS assured of an adequate water supply from shallow wells for some
IN IUNICIPAL time to come, it may he that at some future ''ay it will be neces-
rATER	 sary to develop a surface supply. Jamestown could be supplied from
IIIES. 	 the large reservoir on the Pipestem River pro posed in this rePort.

It is proposed that, if occasion demands, the dam as proposed
by the U. S. Army Engineer Corps be built to supply LaMoure. A
ON dam has been built at this location and, although it is not
large enough to furnish a surface su pply it will pro -lably maintain
th= level in the shallow wells from which LaMoure receives its
suplay. A tabulated list of towns in the ?asin having water pro-
blems and the pr oposed solution of these problems is given in Table•	
B, and are shown on Plate I. In general it nay be said that where
a town supply is inadequate or unsatisfactory a sv;,vey must be made
to determine the best location for shallow wells and the source thus
located developed to give o satisfactory supply. Deep wells can be
obtained in most parts of the Basin but they rinerally Produce water
which is too high in dissolved mineral content to be satisfactory
for human consumption.

POLLUTION	 A number of towns alonr; the James River and its tributaries
OF SMAMS discharge untreated, sewage into the streams. Others have inadequate

sewage treatment plants. Although Jonest own has a new and adequate
treatment plant an unhealthy condiLon exists along the streams
during tummoryinnths because of stream flow deficiency. A list of
towns in the Basin having sewage dis posal problems and the proposed
solution of these nrnblens is given in Table C. and are also shown
on Plate I.

PRESENT	 There ore at present R total of 102 dams and reservoirs in the
RESMVOIRS Janes River Drainage Basin in North Dakota. These range in reser-

• voir capacity from 10,000 acre feet or more as created in Arrowood
Lake by the U. S. Bureau of Biological Survey to 2 or 3 acre feet
in small reserv oirs created by individual farmers for stock watering
purposes. The total created storage capacity in the Basin is 20,635
acre feet. The total construction cost to provide this storage was
$384,400. A listing of these reservoirs is riven in Table A and
they are shown on Plate II.



ULTIMATE	 The ultimate development of the surface water resources of
DEVELOPMENT the Basin would be provided by storage reservoirs, sufficiently

large and properly located to maintain a regulated flow in the .
James River and provide water along the main stream for sewage
dilution, recreation. and stock watering pur poses. Small dams
creating reservoirs of from 20 to several hundred iicro-fet..,
capacity should be built up stream from the large reservoirs and
along ttibutary streams where such reservoirs are desirable for
recreational and stock watering purposes. A third 17eneral type of
project is that of the rest oration of some lakes in the area. In
some cases this may be done by merely placing a don at the nutlet
to the lake thus increasing its storage capacity. In other cases
it is desirable to place a channel 11„n in a near by stream and
divert part or all of the flow of the stream into the lake bed
through the natural lake outlet or through a diversion ditch con-
structed for that purpose. Such recreated lakes would furnish
recreational facilities for a large surrounding territory and would
create excellent nesting ,rounds for mi gratory waterfowl in several
eases.

PROPOSED	 It is proposed that several additional small dams be construct-
PROGRAM ed in the Basin. It is further pro posed that a large reservoir on

the Pipestem River be created. In addition it is proposed that a
moderate sized reservoir be crested on the Jones River in section
11-146-64.

REGULATING	 The larg) reservoir on the Pipestem River, and the reservoir
RESERVOIRS in section 11-146-64 would serve as flood control and flow regu-

lating reservoirs. The Pipestem Reservoir in itself would probably
provide sufficient flow regulation in the James River at Jamestown,
LaMoure, and Oakes to properly dilute the treated sewage and to
provide for tick watering along the stream from Jamestown to the
SouthI .Drvketar .North Dakota Boundary, The additional regulation from
the reservoir on the James River would help maintain the level in
the Biological Survey reservoirs on the James River. Proposed im-
provements in use of surface water resources of the James River
Basin are listed in Table D	 are shown on Plate II.

MISSOURI	 The c onstruction of the Missoui River Diversion Project, as
RIVER	 outlined in the Devils Lake report, would make possible the diver-
DfVMSION	 sign of a minimum of 200 cubic feet 	 second into the headwaters

of the James River. This quantity;, of rater wolqd provide minimum
stream flow greatly in excess of any minimum flow that could be
obtained by utilizing the run-off from the Basin alone. The economic
benefits to the inhabitants along the entire len;;th of the river of
such a flow becomes evident when it is realiz pd that many of the
municipalities that have reservoirs on the James River for water
supply have been forced to obtain their water elsewhere during the
drought of 1936 at considerable cost.



The U. S. Bureau of Biological Survey. has a large investment
in two waterfowl refuges on the river. Therd is not sufficient water
durinc dry years to maintain the fsr reserv o irs at crest elevation.
There is also r.:"of'nite-r. 	 fl_ea r	 inceensod flow In the river
for purposes of pollution abatement, recreation, wildfowl conserva-
tion, and munici al supply,

Details of the various sucgested methods for diversion of water
from the Missouri River Sara given in the Devils Lake Report.

ARROWOOD	 No consideration was given to the ,% rrowood Reservoir which would
RESEaVOIR	 be created by a lam located in Stutsman County section 14-141-64.
AND THE	 This reservoir would have a storage capacity of 65,000 acre feet and
BIOLOCICAL would pr ovide a regulated flow of 12 cubic feet per s ,, cond below
SURVEY 	 the dam. This reservoir is not pronosed because of P, number of con-

siderations. The U. S. Bureau of Biological Survey has a fine
migratory waterfowl refuge located along the Jtmes River in this
area and their reserve irs and marsh areas would be completely sub-
merged if the Arrowood Reservoirs were created. Although the main-
tenance of wildlife refuges is secondary to th consideration of
obtaining water for municipal use, it is desirable to maintain such
a refuge as the Arrowood and Jim Lakes Refuge if it is also possible
to obtain sufficient water for municipal cur loses.

rtma	 It is proposed that a water authority havin- complete control
AUTrOaITY	 ever the; aeo of waters in the James River be created by legislative

action. It is further proposed that such an auth ority have as its
primary purpose the maintenance when r.ossible of sufficient water

*	 in the James River at Jamestown and points below to give proper
sewage dilution and to Permit the use of the waters for municipal
sup ay and recreational -mrposes.

PIP:STEM	 In addition to stream flow regulation and flood control, the
RESEnVOIR	 Pinestom Reservoir could als o be use_ as a surface water sup-ely for
& JAMESTOWN the city of Jamestown. However, there seems to be an ample sup-ly
wAT7a SUPPLY in the underground reservoir which can be tarroed by additional

wells for any demom d rrticihote ,1 for Jamestown in the near future.
The Pin_ esten Reserv e ir would possibly also recharge this under-
:round reservoir somewhat since it would be located 	 a few

miles of Jamestown,

FLOOD	 It has be=n found that lam'1. which if flooded during spring run-
MIGTION off and becomes completely saturated will produce r crop of hay and

small drain even if the rainfall during: the growing season is con-
siderably below normol. Small dams with stop logs may be used rt
certain favorable l o cations to flood the surrounding lowlands during,
spring run-off. This process is called flood-irrigation. Several
favorable sites for such projects are proposed for development.

71UN-OFF	 The average annual run-off of the James River Basin is 8 acre
EVAPORATION feet per square mile and. the minimum rnntial run-off is .5 acre feet



per square mile.
The average annual precipitation for the Basin is 18.41 inches

end the averrp.:e of the st a tion minimums is 1(447.
The net evaporation in a normal year is 1,1 acre feet per acre

and in a dry yo-r it is 1.75 acre feet per acre. During an average
year one square mile of drainage will support 7.3 acres of water
surface and in a dry year it will support .29 acres of water surface.

num	 A large number of small rese-vnirs have been proposed for the
WATER	 Sub-basin by various agencies. Those th t would serve , urposes of
SUPPLY	 recreation, irrigation, and waterfowl refuges have been included

in the proposed programs. It is proposed that before any more small
dams for stock watering purposes be constructed in the Sub-basin, a
'R etailed survey of rural water sup Ply be undertaken to determine
the best and most economical method of securing adequate and satis-
factory water supplies for stock we...tering purposes. There en ade-
quate ground water supply is available it is prctable that this
could be through the construction of community wells. In other
localities not having a reliable ground water sup-ly the construc-
tion of surface reservoirs would be the only alternative. Fol-
lowing such a survey it is pro posed that assistance be given in
devtloting an adequate rural water supply.

-7ATHM	 Active 1-eathor observation stations in the James River Basin
OBSERVATION are shown on Plate III. No additional stations are -nroposea but
Arn STREAM it is urged that all existing stations be maintained. It is further
GAGING	 proposed that a stream gaging station be installed at Jamestown to
STATIONS 	 record the flow of the James Rival- through that city. This is also

shown on Plate III.
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