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NPLANNING for the use and control of water is planning
for most of the basic functions of the life of the Nation,
We cannot plan intelligently for water unless we consider
the relevant problems of the land, We cannot plan intel-
ligently for water and land together unless we plan in
terms of collective interests, We are but tenants and
transients on the earth; we should hand down our heritage

A
unimpaired—yea; enriched—to those who come after us,'

i
National Resources Board Report, December 1, 1934,



LETTER OF TRANSMITTAL

The Honorable William Langer, Governor

The Honorable Members of the Twenty-Fifth Legislative Assembly
State of North Dakota

Bismarck, North Dakota

Gentlemens—

The State Planning Board has the pleasure of transmitting herewith
a summary report of a "Plan for Water Conservation for North Dakota.! For
ease in assembly, the state report has been bound into five separate volumes
according to certain natural watershed areas, This summary report is sup-
ported by a main report which includes the factual material upon which were
based the recommendations embodied in the summary report and which can be
referred to in the office of the State Planning Board. It is planned to
have copies of the main report available also in the office of the Governor,

The State of North Dakota extends over an area in excess of
70,000 square miles, The physical characteristics vary from the eastern to
the western part of the State as does also the population density and other
factors that are of importance in analyzing water needs. In carrying out
the present study, therefore, the State was sub-~divided according to thirteen
major watershed areas as follows:

Volume I Wild Rice, Sheyenne and Lower Red Rivers,
Volume II James River,

Volume III Souris River and Devils Lake Basin,

Volume IV Missouri River and Mino# Tributeries,

Volume V Slope Area; Knife, Heart, Cannonball, Grand,

Little Missouri and Yellowstone Rivers,

This division made possible a rather careful analysis of the water
problems of each area of the State. The accompanying reports summarize the
analyses so made and include a listing of the projects that are proposed as
solutions to these problems, The projects are listed according to priority
ranking,

The need for a program which aims to utilize to the greatest ad-
vantage the waters of the State that are naturally aveilable needs no lengthy
discourse, During a relatively short period of time, this state has witnessed
both years of over abundsnce of rain and years of extreme deficiency. The
program that is proposed herewith attempts to minimize the shortcomings of
such conditions,

The Planning Board staff has engaged in the present study for over
a year, Due to limitations of funds it wes impossible to engage engineering
skill to conduct the necessary field surveys of the many projects submitted
in this report, These field surveys will have to be carried out before final
determination can be made as to the feasibility of many of these projects,
Every effort should be made to complete this work as soon as possible,



The study was further handicapped by the lack of detailed topo-
graphic maps of the State and stream flow data for mony of the major
tributary.streams, These data sre essential for proper guidance in develop—
ing the full use of the water resources of nn area., The United States Geo=
logical Survey has called attention to an nrrangement whereby the State
could enter into a cooperative program with the Geological Survey for carry-
ing on such work by making aveilable funds to be matched by the Federal
Government,

Al though advances have been made in conserving the waters of the
State through dam construction work by federal agencies and to a lesser
extent by State and local agencies, the accompanying reports show thnt this
work is far from complete., Major construction work for stream flow regu-
lation, pollution abatement, irrigrtion end other allied uses have not, in
the main, been undertaken during these programs because of regulations beyond
loecal control,

As of Jamuary 1, 1937, there were in existence in this State about
800 dams and reservoirs that were capable of storing approximately 390,000
acre feet of water, These structures were built at a cost of around $4,750,000.

The proposed program calls for additional water conservation work
to store an additional 3,225,000 acre feet of water at a cost of approximately
$47,500,000 as follows:

Slope Area $6,308,400
Souris River-Devils Lnke Areas 31,311,400
(Including Diversion from Missouri River)
James River 633,200
Main Stem Missouri 6,329,465
Red River of the North 2,905,200

Included in this program are reservoirs of sufficient capacity to
provide water for the irrigrtion of approximately 250,000 acres of land in
the western part of the State,

In addition, the program lists o total of $3,174,000 that should be
expended for municipal water works for needed improvements and new construction,
The study showed further that projects totalling $4,860,000 will be needed for
necessary sewage treatment works by the municipalities of this State,

In prosecution of a program such as proposed here, careful consider-
ation rust be given to several irportant factors among which are the degree
of federal, state and local responsibility, It is probable that federal par-
ticipation in water conservation programs will be continued, In such event, it
is essential that some agency of the state be empowered to act in behalf of
the state in a cooperative program with the Federal Governrment,

Respectfully subnitted,
NORTH DAKOTA STATE PLANNING BOARD
/

M. O. Ryan, Executive Director
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SUMiARY REPORT
OF
A V... VONSERVATIOE PROGRAM FOR NORTH DAKOTA

Foreward
The Rivers Three major rivers, the Red River of the North, the Souris

River, nnd the Missouri River serve as the mnin arteries in crorrying
awvay such wvater ~s reach these, eitiier directly or through their mrny
tributaries. The avnilable strear gruging records show thrt the rivers
and strerms of the Strte hendle aAn ~verrge of 24,068,000 acre feet

of water annuelly, This total, of course, was ruch grenter during

the abnormally wet year of 1917 and much less during the abnormally

dry year of 1936, Of this average oanmal run-off, 1,862,000 acre

feet, or 7,7 per cent, originate within the boundaries of the State
and the remaining 22,206,000, or 22,3 per cent, resch here fron
adjoining areas, ns Minnesota, Cenadn nnd Montana,

Precipitation The ~veraze rainfall over the entire Stnate for the period 1916-
1935 inclusive wns 15,92 inches and that during the period of May
through Septermber was 11,10 inches., The extent of the vrriation in
rainfall is nrde evident from the average of 20,16 inches for the
annunl ~nd 13,43 inches for the May-September precipit~tion that was
had in the drainege basin of the Dakota Wild Rice River in the south-
eastern pnrt of the State and the 14,10 inches nand 9,51 inches respec-
tively in the drainage basin of the Yellowstone River in McKenzie
County in the western part of the State.

Eastern The eastern pert of North Daltota, or that pert drained by the

North Dakotsn Red River of the North and its tributories is not only blessed with
a very fertile soil but also rith a reletively heavy rainfrll and
rediun run-off, The nveraze annual precipitation for this nres is
18,13 inches ~nd thet during May-Septerber is 12,35 inches, The
averaze annunl run-off over the 27,740 squere miles of arem is 0,46
of an inch or 681,000 acre feet,

Central The centrnl part of the Stnte, or those arens drained by the

North Dakota Souris River in North Dakota, by the Missouri River to the north
and east of its chrnnel and by smrll tributary streams on the west
side of the Missouri River is cheracterized by ~ mediur rainfall,
The avernce annual rainfall in this ares is 14,40 inches and that
during Mry-Septermber is 10,48 inches, The aversge annual run-off
over the 25,846 square miles of area is 0,26 inches or 365,000 acre
feet,




Western

Nortn Dalota

The westorn or Missouri Slope Area of the Strte is chrrac-
terized by a lLow ~nnunl wreclpiteotion ond high rmun-cff, The
averaze ~nousl vosoinidasion here ls 14,59 incthiss end thet during
Moy-Soptombar 1s hat 9,97 inches. Beeanse of ile rough terrain

e Thne-olf L non In o svenmortion to the precinitotion, There is
€ IimNe)! < ; h j¢ J
an rverage anmica con-oiy of O 0% dinchire cver Ule 16,597 squore
niles of crec. e yute Yo w1 wre foot of water,

Thess diSe oy fous.

i DATA
avsrnme Precipitntion Annual Anmanl
1918.3193% in~l, bvorems Run-off Tnatal Acre
¥orth Dakotn Feet Tran--
o, Incnes Acre feet sported
i1 (Averrge)
Ba~in Sg.kilee Annual Moy-Sopt.
Inches Inches )
Lower Red River 7,022 18.50 lz,24 0. 312,000 2,320,000
Sheyenne 7,509 18,77 1L. 2+ C. 16%:,000

Doknta Wild Rice 1,608 20.15 13.4
Ueo:r Red River 348 20,13 1%, 13
[

71,000
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Zevils & Stump Lakes 3,519 15,50 11.68 ..
Scuris 8, 804 14.60 10,1 o 24,006 184,000
Jgnmes 7,199 18.41 12.51 C 5,000
Knifec 2,645 14.5% 10.32 Cyr 116,000
Heary 3,12¢ .83 9,938 0, 143,000
Cannonball 2,3 1t. 87 9.95 C.5 133,co0 125,000
3rand Sz 14,32 3.83 aoLy =3,CCC
Little FMissouri 4,ECE 14,40 .86 1.9 545,000 720,000
Tellowstone 7L6 14,10 3,51 1.25 43,000 10,50C,000
Hein Sten Missouri 17,C35 14,30 10.63 0,30 271,000 21,00C,0C0
Variations Averare rua-off drtn 6o not indicrte the actuel conditions

in Rur-off

frorn yeer to re~r or Iroa roath to rmonth, Thus, the flow of the
Red Eiver ot Grmnd Porlts during the pnst thirtvethree yonrs hag
veried fron o zaxinurm of 32,920 cubic feet per secund in April
1904 to & minimu: of 16 cubic feet per secoand in Septerber, 1234,
The to%al volurs of water trargported for tiae months of maxirun
ard riairar flow was 17,954,379 ~nd 12,728 acre feet resmectivaly,
Tre minthly volure transported .y the Joemes DRiver for the parind
of available reconrd has vrriaed from a naxiru: 27 16,200 r~cre foet
during March, 1930 ic zero during Octoaber, 193%1 =né severel tiies
since,
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Similarily, the Sou.is River _had-a maxirum flow of 12,000 cubic
feet per second on 4p-1l 20, 1904 and the flow hrs frequently
dropped to zore in recent yeors. The totnl volune transported
by the Souv—is Rover dewing any one ronth s nce 1904 has vrried
from a max cvr o 1 40,7583 nere feat in oy, 1227 to 61,5 acre
feet in Jonurry, 1935, The fliov n tre Ti7t.e W.ssouri River
has varied fror & ravi-mn of 21,000 cuabic Feci per secend in
July, 1935 to zere £1uw severnl times, “he monthly volume of
water trensported has veoried frem 3,978,247 acre feet in March,
1929 to 178 ~cre feet in Septermber, 1934, The other streams of
the State have exhibited siriler ch-oracteristics,

Althourh rin cannot control precipit~tion, nodern engin-
eering hes rode it possible for him to contirol to a considerable
degree the iun-off to the streams, Thus, 1t should be possible
through pronoar control works to nbtein conditions nn the rivers
of the St~ate thnt rpprnach rore closely the avernge condition of
flow, The benafits that would follow are quite clear, Control
of strearm flow, therefore, becomes one of the major problems in
the development of a water progrean.

Other probvlems follow in natural sequence. The storage of
water, stragetically locrted and in sufficient quantities to be
of service by municiprlitiec, by farrers, by industries ~nd nthers
rust be studied in light of availability and need if proper use
is to be designed,

In the developrment of a progren of wnter utiliz-~tion, the
need for humen use rust be given vriority. In an agricultural
stote such as North Doknta this problem beconmes nne of not only
providing adequnte suuplies for such municipal needs as dorestic
and industrial consumption and nollution abaterment but also the
providing of adequate rurasl supplies., Since wells serve as the
rajor source of supply for the rural inhnbitants of the State,
the progror: rust inclnde the nec2ssary work of rehabilitating
01ld wells and developing new sources where present supplies
are found not suitable for huran use,

The Stnrte 3danitary Engineering Department of the Department
of Health has made & survey of existing runicipal water works
and sewage treatment nlants which wos used to develop a progran
of needed construction, The program recormended by this Depart—
rent has been included as part of the proposed prograr, Also
included is a progrem of needed construction work for municipal
and privete supplies that are obtained from underground sources.
This latter program was bnsed on a survey made by the North Dakota
Geological Survey., The need for imrediate attontion to the prob-
lem of loceting new sources of supply for certain areas of the
State is evident from the data thnt accompanies this report.
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Although flond hrzards, with possi'ble loss of life and property,
have not been extreme in this Stats, o detriled vater plan must tnke
into eccrcount the possibilitizs »f floods and should ottempt to minimize
this danger tarouzh proner contrnl werzg, The nronnsad plen cnlls for
the constructicn »f ceririn worke vhich wruld mininmize this danger
should floocs occur to the srie legree rs indicnted by available records,

Secrnd only in ipportonce in thie Stote t7 the provler: of providing
adequnte supelies ¢l suit-ble wrter for hmnnn use is thnt of developing
a water program which cen be of raxirur use to ~griculture, This in-
volves the providing o7 stored quantities of woter thnt nre ensily
accessible for stock-watering thronghout the State; »nd in western
North Dnkate, the 2Aditimsl use for irrig-~tion, The pronosed progranm
hrs taken due considerntion of these reguirarents

In the establishment of cert~in principles with reg-rd tn the
building »f reservoirs, especirlly for stock-waier ~nl recrsotion use,
depth has been considered ns rme of the very importrnt factors in the
choice nf n znod site for & reservoir, 3Experience has shnwn thrt the
arount »f water used by livestock is usually very srmell as compared with
the amount lost tkrough evevorntion, In Morth Daknta the avernge evap—~
oration loss fronm surfaces of stending water is about three feet per
venr, »f which nbrut two-thirls cccur in the five nonths between Mry
and Octnber, Furtarrmnre, lecknge and soepnge noy incrense this loss
considerably, Tn be effectire, therefore, it is necessory thet the
reservoir be deep enoush and have n sufficient Aralnare ares that it
will not 20 dry in periods wlien this wrter is nrceded rost,

The standards used by the North Daltotn State Planning Boerd in
deterrining the effectiveness >f » reserveir are brsed on minimum drain-
age aren rsnd storage ldepth, For erch case the estirnted inflow was
balanced nrairst the reservoir evapor~tion, Thoss for trich the inflow
exceeded the evaporntion in ninirmum years of precipitrtion were rated
ss excellent (E) snd ~iven prefcrence for construction; thase for which
the inflow equrls the evaporotion in yerrs of one-half avernge run-off
were classed as 702d (G) ~nd given a second rating; those hoving equal
inflow and evoporatinn in '=ver'1 ~e yenrs were classed as fair and given
a third rating, Those for which evapnrration exceeds inflow in average
years were not recormended for construction,

In the tre~trment of the major strennms of the State, thrt is, thnse
thnt are used tn transport the principrl water sunply from the effective
storage arens to the cities, the plan disconrages the constructinn of
small channel dars, and in place, recormends the necessary works for
the control of strear flow, This, however, dnes n~t apply to nther
streams of the State,

Proposed projects hnve been divided into three groups, classes "A",
IBM, and "C", Class "A" projects nre thnse projects rendy for imrmedinte

« jects undertaking ~nd which should be corpleted at the earliest possible date,



Class "B" prnjects are thnse needed irrediztely but vhich require
surveys before being ready for construction, The needed surveys
for Class "BY projzcts are listed as Class "A" projects, Class
NCH projects ~rc needed projects but their construction, in rost
cnses, can be deferred until the corpletion of Clnss "A" and Class
B projects, Due %o the drouzht of 1936, it would probobly be
desirahle tn construct rmany »f t-2 projects listed in Clnss "C!

in the nenr futuare for work relief purposcs. Many of these pro-
jects are siiilar to those in the wnresent W,P,A, nrogran,
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CHAPTER I

THE DAEOTA ¥ILD RICE SUB-BASIN

The Dakcte Wild Rice River rises in the south central
part of Sargent County. In its winaing ccurse throvgh the county
it is joined by a number of tributaries several of which have
their sources in the Sisseton Hills of South Dakota, Shortly
after the river leaves Sargent County and enters Richland County,
it decends to the Red River Valley and flows across the county
in a serpentine course. In the eastern part of Richland County
the river turns northward and enters the latter near Wild Rice
in Cass County. The total area considered in this report, which
also includes the area drained by the Bois de Sioux Kiver in
North Dakota, is 2003 square milcs,

The population of the Dakota Wild Rice Sub-basin is predom-
inently rural. As det-rmined from the 1930 census the total
population of the Basin was 27,718. The largest city was Wahpeton,
the only urban center, with a ponulation of 3,176. There are
but two incorporated towns on the Wild Rice River, Cayuga with
a population of 219 and Great Bend with a population of 169.

The population directly served by the river is probably not in
excess of 1000,

Much of the Sub-basin comprises one of the best farming areas
in the state, but some parts, particularily in the west portion,
are composed largely or marginal land. In the peak month of W.P.A.
employment, 474 persons were employed on work projects in or near
cities and villages and 1,302 versons were employed on rural pro-
Jects making a total of 1,776 persons employed in October, 1936,

Bacause of the small population served directly by the Dakota
Wild Rice River the problem is not a problem of merely vproviding
water for human consumption along the river but is one of pro-
viding an adequate and satisfactory water supply to the entire
Sub-basin,

The providing of water of satisfactory quality is of nmarti-
cular importance because practically all of the present supplies
of water contain fluorides to an e:tent which makes it detrimental
to the teeth of those using it. This is particularily true of
water from the deep wclls and is, to a lesser extent, true of
that from shallow wells. The water from some tubular wells, how-
ever, shows a complete absence of fluorides. This would indicate
that surveys should be made to determine the possibility of ob-
taining supplies from such wells for those communitics now using
water with a high fluoride content. Water from shallow rells in
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the Sheyenne Delta arca is of good quality.

Since thore are no urban conters along the Wild Rice River
there is little nccersity for maintaining a flow for the benefit
of the downstream areas. A comprehensive water plan should in-
clude the construction of storagec reservoirs for the conserving
of the run-off for use of the entire population for recreational
purpose and for the maintersnce and prupagation of wild life.
The maximum storage rhould be created that can be maintained
nearly full of water during a serics of dry years. Most reser-
voirs which would become dry during such a period would be of
little practical use.

It is proposed that a limited number of small channel dams
built on the Wiid Hice River and tr butary streams immediately
adjacent to the torns located along its banks. The reservoirs
so created would be used as recreational centers for these towns
and the surrounding areas. Furthermore, if a survey shows a
satisfactory sub-surface source of water cannot be found, the
towns near such reservoirs could obtain a surface supply which
would be of good guality when treated .n a small plant including
filtration and chlorination.

An alternate source of water for these towns would be the
installation of small distillation plants., It is recommended
that a detailed survey of all possible cources of water be made
for those towns in the Sub-basin which at present are using
water of unsatisfactory guality. If it is found that a satis-
factory sub.--surface source is not available and that the town is
located too far from the Wild Rice to make use of a surface sup-
ply, it is recommended that distillation be considered as being
the only possible method of securing water of satisfactory quality.
Advances in the design of stills with conscquent increased effi-
ciency and capacity make this method of securing satisfactory
water economically possible when other sources fail.

Approximately 150 miles of drainage ditches have bcen con-
structed in the Tild Ricc Sub-basin and about six miles immediately
adjacent thereto along the Bols de Sioux River. Some of these
ditches drain land that is of much agricultural value, but during
recent years, due to the growth of weeds and the collection of
dust, these ditches have become partially filled and have lost
much of their value. It is proposed to clear and rehabilitate
these drainage ditches in areas of good agricultural land. Other
drainage ditches have drained land that proved to be of little
value as agricultural land. It is proposed that, vhere practi-
cable, these ditches be blocked and control gates be installed
for the reflooding of o0ld lakes and mershes and returning them
to their natural state as a wild game haven. The U. S. Biological
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Survey is engaged in building dams to reflood a number of these
old lakes and marshes in Sargent County. Computations show that
it will require the drainage from all areas above the Biological
Survey projects to maintair the level in these during average
dry years. Therefore, ro additional reservoirs are proposed in
the area.

The river frequensly over flows ite banks in Richland and
Cass Counties during spring run-off. It ir proposed to conctruct
a ditch simulteneously with the construction of the Baldhill re-
servoir on the Sheyenne River for diverting part of the flood
flow of the Dakota Tild Rice River to the Sheyenne and thus re-
duce the flood vlane at Fargo.

There is no possibility of impounding flood waters econo-
mically on the Dakota W¥ild kice River, nor is there a necessity
along the river itself for stream flow regulation because of
the rural character of the adjacent area.

The best utilization of the surface waters of the Sub-basin
mould be provided by the construction of a few carefully selected
small channel dams on the Wild Rice River and adjoining coulees
and by the refilling of old lake beds where it is practicable to
do so.

This would provide a number of reservoirs for the area.
The larger vrojects would make excellent migratory waterfowl re-
fuges and recreational czanters. Fish ¢ould probably be planted
in a2 number of the reservoirs. The smaller reservoirs would be
used for recreational centers and for stock watering purposes and
would provide possible sources of water supply for nearby towns
if surveys showed other satisfactory supplies fo be non-existant.

There has been only one body of water maintained in Sargent
County during the recent drougnt period. Silver Lake was filled
by placing a channel dam in the Wild fice Rive:r below the outlet
to the old lake bed thus backing the impounded water into it.
This lake has been made used in recent years as a recreational
center for the surrounding territory. It has also served as a
migratory waterfowl refuge. The U. S. Bureau of Biological
Survey is at present engaged in the construction of dams and
ditches to refill Cloud's lake, ¥hite lake, and Lake Tewaukon
and to create a marsh area between Lake Tewaukon and White Lake.
These lakes in addition to being excellent migratory waterfowl
refuges will be uvused extensively for recreational purposes.

There are a large number of lake beds in the morainic hills
of Sargent County. These have been dry during recent years be-
cause of the small draimage area directl; tributary to each.
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Each average year the Wild RiceRiver carries off approximately
31,000 acre feet of water from Sargent County. A number of thecse
dry lake beds are 30 situsted that each can easily be filled by
constructing a smull channel dam in the Wild Rice River below

the outlet to the lake and allowing the reservoir so created to
back up and fill the lake. The U. S. Biologicel Survey is en-
gaged in the development of such pr.jects in this area.

In the area doan stream from Sargent County the -average
annual run-off is approximately 40,000 acre feet. It would
alleviate the water problem greatly if some of this run-off
were conserved in the Wild Rice River.

Only Hankinson and Lidgerwood in the Dakota Wild Rice
Drainage area at present have water supply and sewage disposal
systems, The Lidgerwood water supply, however, is unsatisfac-
tory because of the presence of an excessive amount of fluorides
in the water. There are approximately 150 miles of installed
drainage ditches in the Sub-basin proper and six miles adjacent
thereto along the Boi. de Sioux River. Many of these are in-
operative, however. There are at present several channel dams
on the Wild Rice River. There is alsoc a dam located at the out-
let to Lake Elsie south of Hankinson and one on the Wild Rice
River in Sargent County which maintains Silver Lake. Existing
reservoirs are listed in Table A and are shown on Plate II.

It is proposed:

1. That necessary surveys be made to determine the possi-
bility of replacing or supplementing present water supplies for
farms, towns, and cities whcre tlie present supply is inadequate
or the quality is unsatisfactory., This survey should include a
complete fluoride survey of the area. It is proposed as a result
of such surveys that inhabitants be instructed as to how they
can best secure a satisfactory suvply of water. Individual town
and village surveys are listed in “able B and a general Sub-basin
survey is listed in Table D.

2. That all unsatisfactory municipal water supvliss be re-
placed by satisfactory supplies at the earliest opportunity. A
list of needed improvements for water supplies in the Sub-basin
is given in Table 3 and are shown on Plate I.

3. That all towns and cities not having water or sewage
systems be so equivped where it is economically feasible to do
so, A list of needed improvements is given in Tables B and C
and are shown on Plate I.

4, That exiting drainage ditches in regions of good
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agricultural land bc cleared and rchabilitated but those in
regions of unproductive 1nnd be used to fill other mnrshes or
blocked to rcfill the marsiios which they now drain. In either
case the objcct would De to provide migratory watcrfowl refuges.
The recommended wroject covering this work is found in Table D.

5. Thnt a floodway be coanstructed frem the Wild Rice River
to the Sheyenne River simultancously with the construction of
the Baldhill dom on the Sheyenne Hiver, This floodway would
lower the flood pianc at Faigo and would not create a flood
hazard on the Sheyenne becnuse of ti.e protection given by the
Baldhill Reservoir. The rocommended project covering this rork
is found in Table D and is sho™n on Plate II.

6. That a number of small channel dams be constructed on
the Wild Rice River below Lake Tewaukon to provide recreation
and stock watering for the area and, in the event of necessity,
a possible water supply for several torns in the Sub-basin. A
list of such projects is found in Table D and these are shown
on Plate II. All cams constructed hereafter in the Sub-basin
should be provided with outlet gates for releasing the water
stored when a great need arises for it downstream or when it
becomes so polluted that it is a definite health hazard to the
community. Many existing dams should also be provided with
outlet gates.

A study was made of run-off, evaporation, and storage in
the various reservoirs in the Sub-basin. Annual run-off was
deduced from data taken on the Red River at Grand Forks, from
records of stream flow for several years, and from comparative
run-off data of the streams tributary to the Red River as fur-
nished by Dean E. F. Chandler of the University of North Dakota.
The avecrage annual run-off for the Wild Rice River Basin was
found to be 32.6 acre feet per squarc mile.

An attempt was made to use a direct vroportion for change
in run-off from average to dry years in the arca above Grand
Forks to obtain thc corresponding run-off for the Wild Rice
Sub-basin, It was found, however that this gavec a run-off much
larger during dry years than the actual recorded run-off showed.
This would indicate that a much grcater nortion of the water
flowing past Grand Forks comes from the rivers of Minnesota
during dry years than during years of average precipitation.

The actual recorded run-off for the year 1933 was used in
estimating the run-off{ from the ¥ild Rice Basin during an aver-
age dry year. This was 3,500 acre feet or approximatcly 1.6
acre feet per square mile.
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An average sannurl evevoration from water surface of 31.63
inches was assumed in the computntions, This wos the figure
arrived ot Wy Dean Chaondior ~ftcr observ-tions of evapdration
from the surface of a shnllow lake nenr Grend Forks over o ten
year period (1904-1915), During the drought period (1929-1934)
the average annual procipitntion in the Wild Rice Basin was
approximntely 18 inches. Tiherefore, a nei annurl evaporation of
15,63 inches, or roughly 16 inches took place during this period
from water surfnces, A nct cvaporntion of 16 inches was used in
the computntion,

A study wns mode of the run-off, evaporntion, and storage
in the verious rescrvoirs in the areca above the Lalze Tewaukon
outlet vith the view of proposing additional projects in the arca
as recommended by the Sargent County Pisnning Board, It was
found, however, thnt the run-off from the total area during an
average dry year would not quite 1 :intain the evaporation in the
Biological Survey projects and Silver Lake, It is probable that
during a scries of dry yeers nll lakes ond mnrshes, with the
exception of Cloud's Lake and Lokc Tewaukon, would remnin fullj
Cloud's Lakc wouid decresse slightly; ond Lakc Tewaukon would
lower considernbiy, Aay additional storsgc crented in the area
would greatly decrease the value of these, both for recrention
and as migratory woterfowl refuges,

The area tributary to Storm Lake with the installation of
the Biological Survey dnm in the drainage ditch ~nd the diversion
diteh %o the lake will be sufficicnt during avernge yenrs to moin—
tain the lake full, but during a dry period its level will lover
considerably, if the dike betwecen Storm Loke o~nd Fangsrude Lnke
were c¢liminated, it is proboble that during average years Fangs—
rude Loke vould fill up dbut during the dry periods it would go
completely dry, e cost of buying the lond to permit the flood—
ing of Fangsrudc Lake mokes such a project uneconomical,

Scvernl choannel dams in the Wild Rice River in Sargoent
County in the area below Loke Tewaukon are desirable, A suggested
site in secction 2-131-~53 vhere the river runs through a heavily
wooded aren would moke an ideal park sitcs A larger reservoir
could be created by o dam at the section line between sections
29 and 20~131~53, A dam 20 to 25 feet high would crente a res-
ervoir extending back for a mile or more between high bonks. This
project would also be good fishing vithin a few years. The water
would be fresh constantly, and the ice would ncver freeze to the
bottom, and consequently fish would survive very well, ZEstimntes
for this project are 15 acres ané 150 acrc feet capacity, Tvo
additional dnms in the arca betwecn the former two dams are rccome
mended to provide the surrounding territory with conveniently
stored water,
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There are at prescnt several dams in the Wild Rice River
in Richland and Cass Counties. Thor: is also a dam at the out-
let to Lake Eisie south of Fankinson. This is a spring fed lake
of considerable depth and scrves as o recreational center for
a large area. The sandy bottom in this 1lnke has become covered
by slimy silt which makes bathing less pleasant. It is proposed
that this silt immediately adgacent to the bathing beach be re-~
moved,

It is proposed that a dam be constructed by the C. C. C.
in Cass County, Sce. 2, T. 137 N., R. 49 W. This dam would
have a storage capncity of 345 acre feet. It would be available
to the surrounding nreca for recrentional purposes and in the
event of necessity could srrve the town of Wickson ns n source
of water supply. Approximately 300 additional acre fect of
storage 1is desirablc in the area between Snrgent County and the
mouth of the Wilé Rice River. Five dams could be built in this
aren on the Wild Rice. Locations have been spotted for some of
these dams, but no surveys have been made, A number of these
dams, as listed in Table D, would be nenr to or at small towns
and would be of great recreational value., If surveys show all
othcr vater in the vicinity of these towns bo contain fluorides
to an amount beyond the safe 1limit, each of these communities
could go to its reservoir and secure a vlentiful supply of water
by merely installing o small pipe line and treating plant. This
would probably be more economical thmn installing a distillation
plant which would be the only alternative since at present it is
not commercially possible to remove fluorides in any other manner.

The dams existing and under construction in the Wild Rice
River Sub-bagin listed in Tablc A and are shovmn on Plate II.
These are listed in the ordcr of their usefulness and the percent-
age of time that they are filled to capacity.

¥ild Rice Sub-basin Projects. These projects involve:

1. The survey of possible wnater supplies in the Sub-basin
with a view to replacing prcsent inadequate supplies with supplies
more adequate and of satisfactory quality.

2. The improvemrnt of serage disposal facilities for towms
along the Wild Rice River and tributary streams.

3. The improvemcnt of drainage facilities in the Sub-basin.

4, The improvement of water storage facilities along the
Wild RiceRiver.

The projects will not nppreciably change the flood status
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along thc 7ild Rice River but will assist in the lowering of the
flood plrne nt Fargo.

Proposed stream gaging stations are listed in Table E and
these together with present facilities for stream gaging and
weather recording are shown on Plate III. It is strongly urged
that adequate facilities be established and maintained for the
recording of stream flow and weather data for use in future
planning.
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reridan County. Nerth Dakote,

L*vs tf ouwx ¥zlls, Benson,
1d and f1 s counties.

Steele counties ez b
total area n_h*Acl rl

square miles.

The porwlatisn of the Theyenne Sub-basin is largely rurnl,
Accerding to thz 19IZ0 censis, cf the tetal 78,045 morsens living
in the ares, 53.058 rcsided ontside inﬂﬂrno“nted viilages or
cities and 25.00p were Iin l.acorpnrated villeges or cities, OF
the latter, G.c€8 vere in Jml“ey b*u Anpaoakmately <C,.0C0
DErsOns are GQroectly served Ly the 3l 1eyente J1var and its larger
tritutaries, any vrrograw Jor the develcrurnt of the woter reo-
scurces cof tha Sh-ye...e Elver chould tﬁﬁef v tkese rerscns direc-—
tly and those in fhe eantire Sub--basgin indivecily.

Turing the merth of poak lond, Mnrceh 1925, there w
- q .
persons or z4,746 T the ifoiel powulst Lon rv"\-v¢ﬂg iy

The State nverage for the seme month as $L.6%, In the peak
month of W.P,A. erylcyment 474 pirsouns were cmpluysd on vork
projects in or noerr eities aad villnges snd LI0T persons were
emrloyed on rursl pirejects, mrking o total of 1776 perscns cm—

plcyed in Octobter, 1926,

The Sheyenne Sub-hasin lies in three distinet areas: The
Red River Velley; the delts and morainnl areny -~nd the Drift
Prairie Ter, The scurce of the river is in the Drift Froairie
area, In this region the coulees are tvo to Tive miles leng,
thirty to sixty fcet deep, and 1,8 to 3/8 miles in width, The
mein valley nns rother steep sides, is genernlly nbout 100 feet
deep, ~nd ranges in width, from bluff tc biuff, from 3/8 to 3/4
miles in the lcwer reaches. The denth and width of the valley
graduslly decreascs efter it leaves the Drift Prairie, The
upland in the plain of the Red River Valley is very level,

The soils vory from valley to alluvium, conrosed cof lake
silt in the Red River Valley prover. to the glasianl 3111 inter-
mixed with rand and grivel wiich is fornd in the glaciel arift
areas, The Steyerne Delta area has soils thnt nre largely sandy
loam and this drifts very esily, crecating the sind duncs character-
istic of the aren,
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ke Sheyenne River is the kaple
River Wchn drains

in Stecle, Barrnass, kanscm

..

ani ags CuvNiias, are Ealdnill Sre=k,; irib-
utary to tas Urayeri vallay U'iv: ard Swan Creek

.
v v
and Rush River Soiyotar; diver in Gons Cownitye

-

n the Jul-tusin carabtle

joto

eral rezourcss

Thers are no min
of being dnovelovad.

Water is nbbainqd frorm five different aguifers in the
Sheyenne River Subd-Lssin, These cre alluvium vhich is ccen—
fined to the moin wvulley of the river: luv“sb e deposits -~
delta sand, grevel Teoaclies end luzke silts Ql”“l“l drifts:
cretacecus skl Pierre, Nicbrara, ard benton and Dekota Sand-
.stone, the decnecst water bzsrrer, The ~round —ater ;evel in
the Sub-basin hus dropped 17 feet during the past 18 rs gnd

there has alsc bteocn a drop in pressure of the ﬁrtou¢an wpll
of the area,

Mcst of the shallow wells preoduce water of gcod quality
although some 12 the drift and ailuviam areas yicld water that
is highly minerslized., Deep welils in the lowor portion of the
Sub-basin yield water that Lee flucride content in oxcess of
the safe limit for humen use,

During each year of averesc run-off therco is logct o the
Sub-basin about 15.,020 fect of water, the granter wertion of
which is during the spring nenths, During swaner months end
durinz drouznt reriods there is o greet deficiency in strenm
flow, Ther: is & necd during thesc periocds for adequate stream
flow for municimnel suvply, for pollution obstement, for recrea-
tion, ond for steck wntering,

Many towns in the Sub-basin i ro inadequate or unsatisfactory

water supplice, Much of the water used in the lower pertion of
the Sub-Dnsin contains flunrides te such a high degree ns tc be
injuricus to the tecth of those using it.

Existing ros serveirs arc not sufficiently distriovuted tc
provide recrcetional :nd stock wateri:y fecilitics to the mex—

imum number cf 1nha?1t<nta. Adéitionnl reservoirs prcoerly
located would provide s grently incrensced percentrge of the
ropulation with recrcational facilitics.

The 20 year avernge of precivitation in the Besin is 17,77
inches annunlly. That during the growing serson, May through
Sepiember, is 12,24 inches. The averrgo precin 1tﬂt10n during
the growing season is sufficient te produce a fair crop,
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is so great
breught domm ir
relatively gr-.i wni i¥cio
the river, Ag a result, the river re
banks in this area. :
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There nre a aurber of recreation
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a naturanl pcol in tho S

are used Ior recre

Kothryn aad Veolley City in B-.rnec
on the Sncyoerns River which are mointe.
Another rcsarveir on the Ehryanne hive
Valley Citr is :1so useil for rocrertio
10 miles south of Criskn ond a natur:-l
the 8ame stition are also uscd for

thare are yec
Altoenzn there 15 seldom a great enongh deficiency
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reztern rortion of tne
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ne Sheyeans Xiver Sub-besin
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ne
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In Griges Cownty, Red Willew Iiake furnishes recreational
facilities for a wide aren. A soring Ted reservoir at Hanna-
ford is olso urad for recreational purrposes,

A nuder of dame on
that portzon ot Couy ¢ ; .
with recreabicnstl fasiiivioas, Tas-= on ths
located in Sectlcpy 2:-140 BO, 335180 By, ZSilrg.0
6-139--55, Cne is loceted on ths shevenre River in Seciion
33~137-529, Resers oiio lecated con other streams in tre cownty
and used fur rsocention purrescs sve fowmnd in Sectiors
25~140-54, 9-140 51, 04=140-02 2a0d co-141-52,

“
tf
ke

-¢}19 Eiver are
and

There are a lorge nwmb'r of
recreationsi p\Jyogbs within the
Many of thesc :

w

use during ﬂrowqu DLty Hles couid

be greatly irc by inaren pecity of scme
reservoira ulr sed fecr re ket and by consg-—
tructing odditicrnal resorvoirs wiere thcre is e uquEItG need

for them,.

The Choyeane Liver is not a navigrble streem. Thare hes
becn nc- coasideroble developmunt of Taier rower on tho stronn
but swrll ascunwns for lounl use hove Peen o.veloped &t Liaston
end bt Valler Sity, Because of the small anniwl flow of the
Sheyenne Iiver it is not canable of develowins any considercble
amount of pover,

There hne benn no chennel improvement sttempted Plonq the
Sheyenne River, Tith the constructi &) 1
Reservoir. norin of Jrllhy Gitr, it vcul :

straighten and imnrove bhe clonnel of touc rivar flom +hut point
to the mouth so thet the rsgclsted Tlow could De cerried to tne
Red River with r mi-vimum of JO”SOSL 1% would nlse e desirsble
to coastruct o diverszon ditch from the Sheyence River tc the
Red River ~% » point upstrcwm Trom Fargo so thrt nart of the
regulated fiow of the faeyennc River vould te made, cvailabdle
to Fargo for water surply and nollution abatement puwrposes.

o'
(@]
2
O
1%
!-—l
-
3
.'.‘
o
had

(%]

Valley City obtains its water indirectly from the Sheyen~
ne River by diverting water fom a reserveir on the river into
an-old gravel pit and ty pumping from wells wnich obtain their
water from this gravel vein.
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Many towas in the Sheyenne Sub~basin have great difficulty
in maintaining adesuate and sétisfactory suprlies of water for
their inhnditarts, They hrve ¢ean their gshallow wells go dry
and have %een forred to gn to greater depth: to obtain a
supply. Water from these lover strata are usually highly
mineralized and are fragrently wufit for humser use, In the
lower portion of the Sub-basin much cf ihc vater being used
has a high flucride contsnt, This is injurious to the teeth
of thcse using it.

Towns along the Sheyenne ord Maple Rivers could use a
surface suppiy of water vhich vould be availabie if rescrvoirs
of sultetle size were constructed, Towns along the lower Shey-
enne River would be assured of an adequate end satisfactory
supply of wnter if the Baldhill Peservoir wers constructed,
Tovms benefited in this way would be Valley City, Kathryn,

Fort Ransom, Lisk%on, Anslem, Kindred, Horace, and Vest Fargo,

Other tovms in the Sub--basin must search for improved
sources of supnly in thoir localiti s, They are in need of
assistence in mazing these local surveys,

Stream pollution is prevalent in the Sub~basin because
cf the consideratle number of towms located on streems. Many
of these hnve scwerage systeums, A regulated flow in the
Sheyennc River is needed for volluticn rbatemsnt, Many towms
are in need of assistance in installing scage systoms and
treatment nlants to clininnte stream pnilution ~nd the ac-
companying Lenlth hazards,

There is no irrigation prreticed in the Sub-basin. There
is not onougl weter available for irrigeting ony large are: as
nor is the land ndepted to such, Although there arc freguent
deficiencies in presipiiction crop foailures geldom occur ox—
cept in the western part of the Sub-lasin. Irrigetion cn o
large scale cannot be engszed in 1nless water is mnde available,
Missouri River diversion would mnke nossidle irrigntion of some

and in the Sub-bnsia,

The Missouri River diversion project as outlincd in the
Devils lcke report would mke a regulnted streom flow of 200
cubic faect per second aveilnble along the entire length of the
Sheyenne River for recrecticn, for municipnl supnly, for
pollution abantement, ~nd for stockk wntering,

The Baldhill reservoir as proposed in the wnter program
would be necessnary to obtcin the fullecst benefits fromthe
Missouri River Diversion project. During scme periods cf the



PRNPOSED

PRQGPAM

year vwhen a flow as lorge as 200 cubic feet per second would
not be needed dowusirzam the reserveir could he uced lo store
up woter and this wuid be iwlensed at periods wken greater
stream flow 78 nscdsa.

The present 69 revervoirs in the Sheyenue Sut-ousin have
a totnl storage capaocity of soprexi.aciely 14,000 orre feet, These
s

Pt

are listed in Tadle A ~rd nre sncwn on Prate

It is proposed:
ac. roir kmewm as the "Baldhill
yorns Kiver severnl wmiles up-
stream from Valley Cl:y. Thisz rezervoir would b for {flood cuntrol
end stream flow regulnbing purposes, The Haldnill R

listed in Table Y and is shovn on Finte 1I

1. That a lrrge regulobing 3

Laals

Reservoir® bLe consciracted on the Sk

2, That the Shevenne River chonnel irom the Ealchill Res-
ervoir site to the mouth of the streom be improved so thrt the
regulnted flow prov1ded by the B“ldhlll Reservoir can be carried
with o minimaus of losses, This project should be completed sim-
ultaneously wita the Hm;uhvll RQSGTVO'Lo This project is also
listed in Teblie D r~rd shosm on Plaze {l.

3. That o diversica ditch cop-ble of carrying {’ least
helf the minimum regulrted flnw of the Shbyenne River be conse~
tructed to the ¥Wild R.ce River or the Red River .Jueve Fargo to
make additionel low wreter Tlow ovailadle av t“ht 2ity for muni-
cipal supply cnd poilution abatemsnt, This project should be
completed simultaneously with the Baldhill Reservoir. This is
listed in Tnble D and is shovn on Mlate 17

4, That a runber of smrll dame in the hendwnter arens of
the Sheyenne River rsnd tridutary streooms be constructed where
needed for recrentional and stock wrtering DurpO°eg° Proposed
small reservoirs are listed in Tebie D nnd are shovn on Plate 1I,
All d~ms constructsd herenfter in the uUM“b uin should be provided
with outlet gates for releasing the wnter stored when a great need
arises for it do'nsiream or vhen it becomes so polluted that it is
a definite health haznrd to the community. Many existing dams
should also be nrovided with outlet gctes.

5, That assistonce be given to towns in securing satisfact-
ory water supplies ond in installing ndequate sewnge disposal
systems. Proposed improvements in water supply are listed in
Table B. Proposed improvements in sevage disposal are listed
in Table C, Both nre showm on Plate I.
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A large nweber of small reserveirs have been proposed
for the Jub basin by various agencies, Those tha*t would serve
purnoses cf vrecrastion, irrigstlon end waterfowl refuges have
been included in uvhe proposed nrogram, It is prouposed that
before aay more smell dams for stock weteliug Turposes be
coustructed in tre Sub--bywin, a dabtarled survey of rural
and urcan sunply, ‘ncliAing o fiw.;ide survey, be uwndertaken
to determins eccnoxical moztaod of securing
adecuate cnd satl Vﬁ LOTT ter ies Tor domegtic and
stock wateriag nur 2 grovnd water sup-
ply is ovzilatic it is prebanie the WOuld be thrcough
the constructiion of comuuwnity weile, In other lozalities not
having & relisble ground vinter sunx the consiruction of

urfece rescrvoirs vwould Le the oniy alternstive, Following
such a survey it is proposed that wussistence be given in
developing an adeguate rurcl water supply.

Proposed stream grgin station ' are listed in Table E
and these together with p*esoqt fac litics for streanm goging
and weather rocording wre showa on Plate ITI, It is strongly
urged that adeqatc facilities be established and msintained
for the rocording of stroam flow and weathcr date for usc in
future planrning.

The ultirate dcvelopnent of the water resources of the
fheyenne Sub-tasin should inclule o large he:dweater reservoir
Yo store the excess run-off during yecrs cf drought, Such a
plan would also esgist in the regulation c¢f the Red River,
This is made cvident when the disteidbution of reinfall over
the BRed River Basin is considercd, A stidy made by Mr,
Adolph Meyer sho™ that during a given year the pyecipitation
in the southeastern part of the Red River Basin mny Do below
normal while in part of the Basin therc is arple reinfall,
the minfall in the west and northwestera yparts o¢f the P"‘;
is nversse or a00ve Averase. Such a condition might make the
regulating reservoirs that are nromosed in the south eastern
nart of the Begin rother ineffective aurlng such sub-nermal
periods, It is cviden®, therefore, thact o greater dcgree of

assurance of rejui~lion or the Hed River vould be had il one
or more regulriing reservoirs werc placed in otker parts of
tho Bngin, such os in the Sheyenne Eiver. If it bocame nec—

sary to decrerege the flow of the tributeries in the south-

eastern part cf the Bacin to conserve the water rasourcss of
this aren it vould be nossible to increase the flov in the
Sheyenre Piver thus keeping the flov in the Red River more
nenrly const~nt., The Baldkill reservoir vhich has been sur-—
veyed by tho U, S. Army ZEngincers . .irht serve excellently
for such a purvosc., The Baldhill rescrvoir would heve a
possiblc maximum capacity of 176,000 acrc foet.



heyenne River

The promosed Baldhill Reservois on the S
lzp rorthwest

would bz Iscated in Sectizicn 1€-141-58, 14 mi
of Valle; C;tvu thia is in Zarnes coJJty, a iew miles bdelow
the mouti of Baldhill Creelx.

A nuonbzr of tiwnzs in the Sheverne Sub-basin from the
proposed BaldhIilil REecserveir are dependent upon an adeguate
flow in the Shsyenns River for poilution abatemant, A number
of those townsg also have an iradaguate or unsatisfactory water
supply. A& regulated flow in ihe Sheyenne Hiver would provide
these towns with a satisfactory surface of supply.

Preliminary hydroclogical calculations made by the U. S,
Arny 3Engineecrs siwwed that a flow of 62 cubic feet ter second
could have been maintained below the Baldhill reservoir from
October 1923 to September 1935, A more cdaiailed report on
the possible operation of this reservoir is bteing compiled by
the U, S, Lrmy ZIngineers end this should be availabtle at an
early date. It is expCrted that - detailed plans and specific—
ations for the damr will alsc be avallable within a short time.
In addition to the value of the value of ths propcsed reservoir
for flood control and river regulating purposes the construction
of the dam would be an ideal work relief .project to prcvide
work for drought stricken farmers in the area.

CHANNEL In order to carry the regulated flow to the Red River,
IMPROVEMENT considerable improvement of the channel of the Sheyenne Rlver

below the Baldhiil Reservoir would be nrecessary,

DIVERSION A large benefit Fargo would be derived if part of the
T0 WILD RICE regulated flov of the Shoyenne Piver werc diverted to the Red
RIVER River above thatl city, From the Fargo quadrangle map of the

U. 8, Gecleogical Survey it would appear that a diversicn ditch
two miles in length would lead part of the flow of the Sheyenne
River into = coulee tributary to the Wild Rice River, This
ditch would start from the 3Sheyenae River one mile sonuth cf
Norman and run eastward, The coulce and the channel of the
Wild Rice River below the mouth of thc coulce would have to

be dredged to provide for the carrying of the diverted flow
with a minimum of losses,

An alternate method of diversion would be dircctly from
the Sheycnne River to the Red River in Barncs Township, a few
milos above Fargo, throusgh a ditch about 5 miles in lengih,
This method was proposed by Mr, R. E, Ksanedy, former state
State Engincer, The best mcthod of diversion will be knewn
when the results of the recent survey by the U, S. Army
Enginecrs is knovwne.



elther case diversion weould incluie a dam in the
Sheysnre Kivzr at the woint of diversion end the ditch would
be pro"idsa sith 2 control gate, The capncity of the ditch

would be mir:.acm flew 4o be main-
einasd in LY Liver, 4 satisfeactory flow in the
Sheycnne Rivsr Cﬁarnel throash Frrzo and Horwood would
bs maintninee snd enly exceass flow would te diverted to the
Red River,

The bercfits of the eatire project would be greatly in-
crecsed by the cenatruction of the diversion ditch as outlined
above, If a minimur flow of 60 cubic feet por second in the
Sheyennc River at Forgo is assurcd, 30 cubic fcet per second
continue covm the Sheyernnce Cnanuel fo: purposes of recreation,
water sunnHly and pollution aboiement, Thus & minirum flcw
of 30 cultic feret pcr second weuld be medintained through VWest
Fargo, whereas at presernt the flow frequenily drovs below
6 cubic fect per sccond,

>~

This divercion wouvld not affect the flocd situntion cn
either tho Viid T-ce ov the Sheyerne Xivers., Duriang flood
T

seasons the gnte ot the i: to the ditch wuld be clOSﬂd and
the diftzh Inomerrtive, I3 18 alsc propuscd by construzt a
floodway ditrz to divebt part of +he flasd flow of the Wild
Rice %o the channel of thre ?hc venne, as recommended by Simons
and King, This vill te of conel ﬂp:rblp value ia reducing the
flood pirme av Forgo. This flocdway is cevered in more detnil
in the Pakota Vila Rice report,

V]

1!

Sl and

-

e
re
Wi

CCCLUSION The construction of projects preposed in this report would
m:ke fresh water svailabls to ~ much greatcer percentage of the
population of the Sheyennc Riwvesr Lasin. The maximur utiliza-
tion of th2 water resourccs of the nre~ wuld be provided by
the cons uruct¢01 of & lerge reservoir for stream flow regula—
tion.
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LOWER RED SUB-BASIN



CHAPTER III

THE LOWER RED RIVER SUB-BASIN

GENERAL The Lower Red River Sub-basin as designated in this report, is
that area in North Dakota tributary to the Red River of the North
not drained by the Dakota Wild Rice and the Sheyenne rivers. This
includes an area of 7,329 square miles in the east central and
northeastern part of the State., The counties entirely within this
area are Traill, Grand Forks, Walsh, and Pembina., In addition, one-
sixth of Cass County, two-thirds of Steele County, one-half of
Nelson County, 40 or 50 square miles of Ramsey County (in the vic-
inity of Brocket and lawton), two-thirds of Cavalier County, the
north four townships of Towner County, and one or two tonwships
in the northeast corner of Rolette County are also in this Sub-basin.

POPULAT ION The relatively large population of the Lower Red River Sub-
basin is due to the fact that it contains three urban centers,
Fargo, Grand Forks and Grafton. As determined from the 1930 cen-
sus, the population was 133,917 persons of which 71,366 resided in
incorporated villages or cities and 65,423 resided in rural com-
munities,

FEDERAL AID During the month of peak load, March 1935, 21,726 persons
received federal aid. This was 16.2% of the Sub-basin population.
fhe state average for the peak month was 31.6% of the total state
population,

TOPOGRAPHY

A large portion of the Sub-basin is located in that area
known as the "Red River Valley." Actually, this "Valley" is the
old lake bottom of Glacial Lske Agassiz. This o0ld lake bed oc~
cupies the eastern portion of the Red River Basin in North Dakota
in a belt thirty to forty miles in width immediately to the west
of the Red River, To thec west of this plain, the country has the
gently rolling to hilly topography of the drift prairies. The
two parts are separated by a steep rise lmown as the Pembina
Escarpment. This rise of land is more pronounced in the "Pembina
Mountains!", This section of the Sub-basin is rugged country where
the streams have eroded deep, steep-sided valleys and gullies back
into tho escarpment and the higher Drift Prairie region to the
west, In the southern portion, the transition between the Valley
Plain and the Drift Prairie becomes much more gradual until, in
the upper reaches of the Basin, the tramsition is indiscernible,

SOILS The soil in the "Red River Valley" is primarily lake silt,
In many areas of this Sub-basin this soil is as fertile as can
be found any place in the world, Along the edge of the "Valley",
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the Pembina and the Elk Valley deltas were built up by streoms

that flowed into Glacial Loke Aggssiz., The sojl in these areas

is sondy and very porous. West of the valley proper and of the
delta areas, the soil is typical glacial drift, This is black loam
intermixed with sand and gravel,

The main tributaries of the Red River below the Sheyenne on
the North Dakota side are tihe Elm, Goose, Turtle, Forest, Prrk,
and Pembine Rivers., HMost of these have their headwaters in the
drift Proirie or in the region of the Pembina Escarpment. In the
upper parts of these river courses, the velleys are steep—sided,
norrow and relatively deep, 4s the rivers lenve the escarpment,
the valleys are still narrow, but the depth is grently decreased,
and the courses become more winding. Numerous springs at the foot
of the escorpment feed these rivers., Du to the flat country amnd
poor drainazc, and to the relatively light rainfall, most of the
streams in the Red River Valley Plain are intermittent, and stream
erosion is not very noticeable,

The tributories generally flow southeastwnrd until they reach
the floor of the valley at which point they turn eastward and flow
across the valley, A4é they near the Red River they have a tendency
to turn northward and in some cases they flow nearly parallel with
the main streom for many miles before finally entering it.

The Elm River rises in southeastern Steele and northwesjern Cass
Counties, It winds its way through the southern port of Traill
County to its mouth in the southegstern corner of the county, The
Elm River drains an area of V60 square miles and has an gverage
anmual runoff of 17,000 acre feet.

The Googe River has its source in centrol Nelson County. It
flows southeastward, through the glacial drift area and the Elk
Valley Delta, In doing so, it flows across the southwestern part
of Grand Forlzs County, the northeastern part of Steele County, and
into Traill County. _Near the central part of Traill County it
reaches the floor of the Red River Valley and turns eastward and
slightly to the north, It contiiues in this direction to its
confluence with the Red River near Caledonin. The Goose River
has a drainnge area of 1,260 swuare miles and an average anmual
rugioff of 47,000 acre feet,

Betwcen the mouth of the Goose River and thot of the nexd im-
porgant tributary, the Turtle River, there are several small streams
that have some importance., Buffalo Creek in northeastern Traill
County flows northecstword to its mouth which is just across the
county line in Grand Forks County.
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Cole Creek flows northeastward across the southeastern part of
Grand Forks County. .There are clso o number of coulees drain-
ing directly to the Red River. Among these is the English
Coulee at Grand Forks.

The Turtle River has its source in the vicinity of Petersburg
in east contral Nelson County. It flof¥s easfward and slightly to
the south through the Elk Vally Delta aond reaches the floor of
the Red River Valley near Arvilla in Grand Forks County. From
this point it flows northeastward to its confluence with the Red
River in the northeast corner of the county. The Turtle River has
a drainage arca of 700 sqn“re miles and an average anmual runoff of
30,000 acre feet,

The Forest River rises in the western part of Walsh County,
It flows southeastward across the Pembina Delta to Inkster in Grand
¥orkas County., In this vicinity it descends to the floor of the Red
River Valley and flows in a tortuous course ndrtheastward to its
mouth which is about 1l miles north of the Walsh-Grand Forks County
line. The Forest Rlver drains 1, 000 square miles and has an average
anmal runoff of 54,000 acre feet.

The Pork River has its source in the southeastern part of
Cavalier County. It flows southeastward through the Pembina Delte
and descends to the floor of the Red River Valley near Park River in
central Walsh County. From this point it flows eastward and very
slightly te the north in a winding course to its confluence with the
Red River 5 miles south of the Walsh-Pembina County line. The
drainage area of the Park River is 1,130 squore miles and its
avernge annmual runoff is 48,000 acre feet.

The Pembina River has its souree nnd rmch of its drainage area
in Canadn. Tt enters North Dakota near Elkwood in Cavalier @ounty
and flows southeastward to the Cavalicr—Pembina County line., It then
flows northeastvard to Neche, nea the international boundary. From
Weche it flows eastward and slightly southward to its confluence with,
Red River ot Pembina. The total drainage aren of the Pembina River
is 3,53%0 square miles of which 1,570 squore miles are in North Dakotc,
The average total annual rur off is 158,000 acre feet. The tributary
area in Rolette and Towner Counties and in northwestern Cavalier
County drains to small streams which flow northward into Canada and
to the Pembinn River. The most impertant tributary of the Pembina
River in North Dakota is the Tongue River which has its source in
east central Cavalier County. It flows northenstwardt to its, conflu-
ence with the Pembina River o few miles up stream from the City of
Poribina, ~ The Tongue River drains an area of 510 square miles,

There are no mineral or timber resources in Sub-basin susceptible
of commercial development.
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There are three fairly distinct ground water horizons in the
Red River Valley, namelys the shallow lacustrine deposits, the
deeper glacial drift composed of till and assorted send and gravel,
and finally, the formations in the bedrock, There are no alluvial
deposits in this area that are worth mentioning as a source of
water supply,

T he prinary water problem in Sub-basin is the difficulty of
securing adequate water supplies for human consurption. Toms
and farns located on the alrost irporvious valley alluvium have
great difficulty in securing wells yielding an adequate supply of
satisfactory ynter, Cities located nlong the stroons and depending
upon the surfacc supplies sometimes face water feomines during
drought years, Fargo amd Grand Forks aré particulerly in need of
additional wator supply. During the current drought, reserve
supplies in both these cities have become so low that a grave
situation is foaced during the coming winter if rnins do n~t replenish
the supply in surface rescrvoirs before that tire,

The strean flow in the Red River is great during the spring
runoff period but becomes very low during drought periods, A number
of storage reservoirs on streams, tributary to the Red River are needed
to store part of the excess spring run-off and to release it during
periods of deficient strean flow,

Several localities are in need of small doms for recreation and
for stock watering,

The 20 year average of precipitation in the Sub-basin is 18,50 .
inches annually., That during the growing season,lay through Septenmber,
is 12,3 inches, The average precipitati-n during the growing
season is sufficient to produce a fair crop., However, quite freg-
uently there are yenrs of great rainfall deficiency,

The avernze mnual run-off varies over the Sub—basin fron a
ninimn of 0,70 of an inch in the Elm River drainnge arca to 0,84 of
an inch in the Perbinn River drainage area. A large part of this
occurs in the drift and escrrpment arens. The Red River Valley
floor is so flat that much of it has no wr1ll defined drainage courses,
Moisture falling on these areas is largely absorbed by the ground
or evaporates from the ground surfece before renching any stream,

The rivers of the Red River Sub-Bnsin have a rapid fall in the
region where they descend to the floar of the Red River Valley, but
in the valley itself their slove is slight., At the time of spring
run~off these rivers sometimes carry water from the drift areas at a
greater rate than the channels in the valley can carry it away, with
the result thoet the rivers overflow their brnks and flood the surr—
ounding arcn, '
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At o point near Mondt, in Walsh County; the Park River has been

known to overflow its banks and spread a thin layer of water ovor

the land southeastward to the Forest River, The Forest River cast
of Ardock likewise sometimes leaves its chanmel and floods the land
to the east. It appears thnt thore is little or no damage done to
livestock or buildings during these flood periods., Probably the

only damage done is that the formers are not able to get in the fields
until perhaps ten days later than otherwise, The increased fertility
left in the form of silt and the moisture absorbed by the soil more
thon compensatos for this inconvenience., - A remedy for floods along
The Park River would be the construction of one or more large flood
control reservoirs, It is probable that a site for such a project
could be found o few miles east of Park River but a large amount of
the most valuable farm land in Walsh County would be Ilooded. The
cost of such a project would be greatly in excess of theo possible
bonefits that would be derived therefrom., Local projects for diking
and straightening the river chamnel in the vicinity of Mendt are
needed to prevent excessive spring flooding.

There were formerly several large sloughs in the Sub~basin which
served as breeding grounds for waterfowl, These sloughs were largely
drained for use as farming land, They were usunlly unsuited for such
purposes, however, and recently there has been an agitation for the
restoration of these sloughs for waterfowl refuge purposes., The U.S.,
Biological Survey, under its easemdnt program, is engaged in, the re-
storation of such sloughs and lokes, It has undertaken the restor-
ation of Ardock Leke in Walsh County, Twp. 155 N., Range 52W, and
Kelly's Slough in Grond Forks County, Twp. 152, N., Range 52 W and
several smaller projects. There are other projectg in the Sub-Basin
that should be investigated., Among these are projectsg for the
raising of Ruch Ieke in Cavalier County, Twp. 163 N., Range.62 W.,
the restoration of Rogeau ILrke in (avalier County, Tup. 1gl Ne, Range
58 W, and the restoration of o drained slough in Twp. 160 N., Range
52 W., and Twp. 161 N., Range 52 W.

Recrentional facilities are quite well developed in the Sub-basin,
Mony towns in the area maintain picnic and camping grounds a number
of which also include swirming and bathing facilities. In addition,
o mumber of natural and artifical lakes serve the recrentional needs
of wide anreas,

.. In Traill County recrentional focilities ore provided by Tob-
iason Loke near Hatton, by an artificial pond in Mayville, by a G.N,
R.R. reservoir at Blanchard, by a reservoir on the Goose Riyer at
Portland, and By a reservoir on the Goose River ay Hillsboro. The
latédr is not good due to its proximity to the sewer outlet. The flow
in the river below the dam is not adequate to sufficlently dilute
the sewage during drought years,
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Facilities in Grund Forks include an outdo: r artificial
pool at Grend Forks, o private reservoir in Section 18-1Ug-5l,
and another in Section 29-1l0-55, Swimming is also practiced
during periods of good run—-off in CCC reservoirs and natural
pools along the Turtle River. 4 project especially worthy of
notice im the Grand Forks Stote Park located near Arvilla which
has been developed by C.C.C. workers under the direction of the
Nntional Park Survice., Thore arc a number of picnic grounds
in the county.

Reservoirs on the Pembina River at Walhalla, Neche, and
Perbina and on the Tongue River &t Cavalier furnish Pembina County
with swimming facilities. Tho Walhalla reservoir is also used
for hoating, The arcas surrounding these reservoirs are uscd
for camping ond picnicking purposes. There are a number of picnic
grounds in the area in addition to these,

Walsh County is provided with recreational facilities by
regervoirs on the Park and Forest Rivers and their tributaries.
Minbto has a reservoir on the Forest River, and Park River has two
on the Park River. Grafton, Forest River and Hooplealso have
swirming facilities,

An FERA dam on a creek in Section l7«147-55, Steele County,
maintnins a reservoir which is used for recrentional purposes al-
though the water becomes stagnant during the latter port of each
surmer because of insufficient run—off,.

Although there are o number of reservoirs in the Sub—basin |
which are used for recrentional purposes, it is desirable to create
a mumber of additional reservoirs in the tributaries of the area,
These should be so located and of such size that water of suitable
quality would be available for recreational purposes even during
drought years.

The tributary streams of the Red River are not navigable and
are incepable of producing large amounts of water power. The Red
River itself was formerly navigoted from Wghpeton to Winnipeg, but

during recent years there has been no demand for river nc¥igation and

the water has beem too low to support such, The slope of the Red
River is so slight that the development of water power would necesse
itate a roservoir of excessive size which would cause prohibitive
flowage damages. The height to which a dam could be built and con-
sequently the power that could be produced is definitely limited
becouse of the relatively low second banks of the chamnnel, The
flow of the river is not great enough to justify the expense of
creating a large reservoir for purposes of developing water power.
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The towns and cities of the Lower Red River Sub-basin have
gregt difficulty iz maintilning adequate and satisfactory sup-
plies of water for their ZInhabitants, Towas Cenending upon wells
fo# supply howve sacn theinr shallow wells go dry and have been
forced to go w0 ;rester deniths for a supply ©»ver from these

unfit for huaman cuoszanticn. Vowne aloug t:rilutnry streams are
forced to searci for more alequate and sati:factory sources of
ground water supplies in their vicinity.

Farzo and Greaid Forks have becn faced with a critical water
shortage during recent drought years due to the greatly decreased
flow in the Red zu.d the Red lake Rivers. Under the proposed
program for thz eritire Red River Sub-basin an adequate stream
flow would be maintained in the Red and the Red Lake Rivers to
provide sufficisnt water for municipal supply and for the proper
dilution of trealed sewage at Fargc and Grand Forks.

Grafton chnld secuie its supply from the Park River during
average years if a suitable reservoir were constructed. FEow-
ever, present wells would have to be maintained in good condition
so that this suprly could be supnlemented curing drovght periods.
A more satisfactory, thoush a much more expensive solution, would
be the laying of a pipe line to the Red River, a distance of
about 13 miles, for securing an adequate surface water supply.

Stream pollution is a serious problem in the Sub-basin.
A number of towns have sewage disposal systems discharging into
the streams of the area, Many of these do not have adequate
sewage treatment plants. During drought years, when there is a
great deficiency in stream flow, there is not adequate water
for sewage dilution purposes. Hillsboro. on the Goose River is
especially in need of additioral waier for pollution abatement.
Scwage discharged bolow the nresent dam simply staads in pools
and causes a serious health hazard, There is a large amount of
industriel waste discharged into the Red River at Fargo and Grand
Forks and a particularly acute situation has developed at West
Fargo where several packing plants discharge their waste into
the Sheyenne River., The flow in the Sheycenne River at this point
frequently drops below 5 cubic feet mer second, an amount entirely
insufficient for the sewage dilution needs., The proposed program,
if undertaken, would provide the necessary stream flow for pol-
lution abatement during drought periods.

The construction of several large reservoirs on the North
Dakota tributaries of the Red Rivec. would provide water storage
to supplement reservoirs on the Minnesota tributaries. Records
show that o ycar of minimum precipitation in one or more parts
of the entire Red River Basin may be accompanied by average or
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This siowe tho wyvelopment ab Urg%uht o te 2,
feet of stornge., g reservoirs aro uscd ror purpoces of
recreation, siodk watering, and ra*lroad supn

1. Toat sovernl Targe regulabing rocervoirs be conciructod
on tributarics in the Lower Red River Sud-basin licted in Table D
and shormn on Pliate IT. Thess raservoire wenld be located on the
Pembina, the Goouc, and the Tengue Rivers,

2. That a levee nn thoe south gide of th: Par:r River be
constructed at Mondt to give flood trolection and that the

river channel be straichtoned a short distance uown treann. This
projcet is also listed in Table D, and is echown on Plate II.

3. Thot o number of emall dans ae list~d in
shown on Plate II be constructad. All dons constry
after in the Sudb-basin shovld be erovided - Linh outle
relacsing the weter storel when o gient n-od S

{
downstream or wacn it beecomens go poiluted 4 i
health hozard to the community. Many existing dem:
be providew vith outlet gntes,

4, That torrs in th» Sut-buosin be given assistance in
locatine end devaloping edegquete and saticfactory wntur supvnli-s,
Local surveys, incluling flucrida studics, should be undertaksn
for this murmose, Vet r supply nrodloms with their orodable
solution are listed in Tadle B and nre sihnwn on Plate I,

Ceo Thet the larg r towne be given assistance in installing
and imrroving wator ounplv systemr and in diveloning adequate
sewage trocimont to pr 1t strzam volluticn, Proposed improve-
mepts in water supnly systoms are lictoed in Teble B, Pronos-d
imwrovaucats in sewage dismosnl nre listed in Table C. Plat: I
shows nronosed water supply and cewnge disvosal projects
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100,?00 acre of water for strecm rosulotins rirnoses.  Tnis
weuld irsure on ndequ“+ surnly of wator at 1zalln, liccze,
and Pe' v ol outonont .

Cor manlicinal sanwly and Tor pollution s~dhai:
rﬂC?ontionnl beaefits dovnetrecam from the darm
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eriods revurn to the river a volium.: of water uqual
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A lerge rezulating reservoir is particularly ncoaded ch the
Goase River for purncses of pollution ~batemont along tha stream,

A tentative site has bocn celiucted in Stoole County and is aleo
beglng surveyed br the U, S. Ensinears Caros Tiiis site weuld

+ Mayvrille, and
Hillsboro :nd vould wrovide those torss with water for municipal
swpply ¢nd For pollutlon ubatemunt, There is a srest need for
water for thoe latter vurposs, esmecially »t Tillsbaro, where o

in section A1-183 £&, and wolld ztore arprovimatoly
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serious realth hazard exists, This rvescrvolr Woulu also wrovide
groat recroo innal facilities snd would nssist in the rezulation
of theu Red Riv. AT e

A roguloting rosorvoir on tao Sangmie Buver voot of Cavalier
would fursist o zond and 317y pollution
abatement, and rocrons?
It would alno .,
at Pembinn, Thi
time. A possiil.
Tonguc RL‘“ wnnl& te by
on the Perbina Live

: Bathgate,
20 the Peabina Rivoer
irvestignted at the present
. g o flow in the
[rom th» Woellkalla Reservolr

A lovec 1s prop0fed along the soutl bank of tho Park River
near Mandt to = ne stream in the cazrnel, Cannncl straight
ening below thi=z golint would also be necossary.

A balanced water vprosram Tor tha entire Red River of the
North Drainne stould include reservoirs ca trivutsry
streams of zuffici-nt size and distridutirn o du@uh“t(1y coutrol
the run-orf to the m\in straam ond therety nrovent floods during
apring run-off meriods and maintein a nigh nminimum flow in the
gseveral tributarics and in the meoin strear itself during drouh-
periods for alloviation of mmunicinsl suponly and pollution nrovlems
along these strcams. A aumber of emall dems in hendwater areas
and on streams neot capable of rezulation are desirable. Throush
a detoilzad survey of tke round waters in the Sub-basin, local
communities would be enabled to securc inmproved sources of wate
supply for dnmmestic and stock watoring purposes.




P *BIBFUIN 4V *HO9ID—ureQ Z IAAT  000°G 00T 94 261 | s3I04 puexd 9T
ek *300f0ad yInols s;£T18Y I IIA  000°LT O0Of 26 24T HI/ET swdof puexp  °G1
- *3(08 1)~ I A  009°‘t 61 96  ¢GT ¢ SHIOL PUBE)  °HI
ek *}00ag USZBH~~Te] I IA*III 006G LS 24 1) S A s3I0 puBId  °¢T
- *JOATY OT3JN JO FIOX UINOS T IA*TII  000‘2 L 66 16T 1 SRIOL pueld  *2T
. *JOATY OT3JNJ JO IO YINOS o III  000%9 9 76  2GT 1€ sHa0g pwead  °IT
* * 90 TNO0J—~—TTC( o AT 00&*HT 022 95 041 & sjxod puerp *0T
R *ISATY ©500) 9133 TT—Ueq I IIA 0oR‘e 00T 9§  24T/141 s{IOf pUBL)  °6
. *pOONY3XON IBON *OSO00D--IISQ 1 III  00T‘K 82 76 6HT ST S3I0f puedd  °g
- st Jd°d PUNTIIOL *JIOATY OS00D—IR(Q I AT*III  008°‘T 02 ¢6 Iyt &€ TTTeIs L
. *oTTTALBY 3V *JOATH 0SO00D—TreQ C IA‘III  000°¢ Gt 26 9nT & TITRIL  °9g
— *0J0QSTITH 3V °*JIOATH 9SO00D--Te( i IA*III  000°G G¢ 06 GRT & TITRXL  °G
pa—— *pUBT3IO0d 3V °*JSATH OSO00D—USQ c III  00S§°¢ 0e ¢6¢  Int &< TTTeIL *H
etk *oTTTALEH 3V °JI9ATH 9S00D—Teq CH III  000°¢ Gt 2% 9t TITRIL ¢
P *3xnqseTed 3V *ISATH UTE~TIEQ " IITI 000t 0} ¢G T 12 TITBIL 2
AAAd *pIEyOURIL 9V *JIOATH UTE——UB(Q g IA‘III  00G‘h ¢ 2¢ 26 GrT &2 TITeIL  °T
puUeSoT SyIeUey pue UuO13diJdose(q uot3eu EEN *1ST T vV *odg *dM} °9eg Xqunon  *Of

~3188Q 480p ©3exo}g

NISYE-NS HEATY CHY YIMOT

SYIOAYESTY DNILSIXT Y TTEVI



- *2[00 I )—-1req D III  009°e Hte G4 8w AT oTee3s  *0f
- *IOATY ©SO00D—-ITEQ T AI  000°‘L G8 #& ST  ht 97203S  *62
- *3{98I)~1Te( D IIT  000°S Ot 9&¢ oHT 8 oTo938  *g82
. *3{00 )1 UOSIOPUNY) A III  000‘¢ ¢ G €41 0f  sjxof puwad’ °l2
x 'STAUBY £3TSISATUN  *00TNOD YSTTIUH—-Te] I AIIII  000%k 6¢ 04 6T § sjIod pueld °9e
e *389d) S, USAO)~TIE( "2 III  000°9 09 04 06T 1¢ syzof puesy °Ge
ok * 29 TNO)~~Ire I III  000°9 09 94 241 €2 SYI04 PULIH  *H2
*s3uey
wx OTITY s3I0 puex) *00TN0) YSTIIUF——Cg I III 004 K 04 2%t 62 syI0f puBld  *¢2
ok *99TNO)—RI £ AI  000%f 22 15 HaT 1€ S}IOL puBI)  *°2C
o *IOATH OT}INI——TTeQ I IIT  0054°. 00T K& 24T 9F S3I0f puerd  °12
IIA
- *3[80 I)—-TreQ D AI‘III  000°‘02 066 95 041 T2 S)IOf PUBIY  °02
"ok *3{00 1 Q—tTe(l 9 AT 000°‘2 oh 94 KT  ST/LT sqaof puerd  *61
"k * 99 TNO—~1Te] T IIT  00T‘e 8 as ¢ét ¢ SYI0f PUBLD  °ZT
ok * 99 TNOD el d AI*III  002°¢ $ 96 94 26T g/l s:xof puexd  °LT
Y EYED syXeuoy pue uor3diIossg UOT3BU asn *qSK T *°y o5y °*dmj °08§ Lquno) *ON
~3180( 9800  8J5uI0438

NISVE-ENS YIATY CHE ¥EAOT

SHEIOAYESHY DNILSIXH

(*P13u00) ¥ TTEVE



ek *oTTTADPIOL 3Y °JOATY 3S8IO0I—~-WE(Q D IA‘III 001‘S 041 9¢ 44t ysTep *Gh

R *30T3N0 O3] HOOPIV——ITeq I IIA 000°02 o0G‘e  2G G4t UsTeM *h

(soremen) () *O03UTN 3V °JOATH 3S0X0f—med o} IA®IITI 004°T 9 25 96T - 2¢ ysTep *th

* *JOATY 980404 JO Uourld UJION—WEq o III 006‘K e 8¢  lGT f1t gsTes *2h

* *3{00 1 )—-we( £ III 00G‘¢ T2 96 941 a¢ ustel *Th

* (00 I D~-~Ure( I III 006°8 oee 8G  HST Gt uosTaN *0f

" * 89 TNO)—Weq D IIA‘III 008°¢ ‘R 86 24t 92 uosTeN *6%

% *20TnO)—-~weg D AT 006G Lt s 141 g uoSTON °3¢

* *X00 1 J~—ueq D AT 006°G 15 LS 161 Ge uosTON °l¢

kAR * 99 TNO JrmWB([ D IIA*III 000°‘9 G9 oS 119 1 ¢¢ uosToN *9¢

- *foTUTi 3V *JITOAZOSOL Fng I AI*III 000°2 A 9. Int et 919948 *G¢

ok *500IQmmwre & AI*III 00G°‘L 221 94 GHT ¢ 279918 *“h¢

*k *JISATY 9S009) JO Youelq UINOS—UE(Q I  AI*III O000°‘TT 0¢t 46 It A 910938 ¢

- *30T4N0 OYBT~We( I  IIA®AT 00°‘2 002 &6 T KT oT9938 *2f

ok *3{09d)——ureq E AT 000‘L ¢ 9e 94 T 2 9719918 1t

pueIaY Saeuey pue uorjdIJaose UOT3eU osf] *asq T °y e*o5yg <*dAL *98§ £qumo) *oN
~3189([ 4500 9881098

NISVE-dNS WHATY CIE HWINOT

SHIOAYESHE DNILSIXE

(*P;5U0D) ¥ HIEVL



-

*IOATH NIud

) (wssew) 3V CIOATH NILJ FO YOUVIQ YIMOS~—TEQ C IA‘AT  000°2 It 4 4T T2 ysTeh  *8G
* *JIOATY dud FO YoULIq STPPIN-—Teq T ATl 00%‘R Ke 15 861 82 ysTey *lG

_.. *JOATH MJed JO UOUBIQ YINOG=—elrC( T Al 001°G e 1S 16T 6T ysTep *9G

" *)eol) 3IeJm=-mred T AT  002‘¢ 41 ¢q 841 o2 ysTey *GG

p— *U0} JEI) 3V *IOATH HIBJewTEQ A IA‘III  002°8 99T ¢6  l4T <1 ysTef S

* 300 I)=-TTR(Q ) 11T 00£°9 Gh 19 84T 32 YSTol 19

* *07doOH 3V “¥9IQ—ureq Y IIT  006‘¢ 02 #6841 & ystep  *2G

*IOATY MIed

® 4V *J0ATY MIed JO YOURIq YINOS~wmtreq cA III  Q0G‘¢ 9] 66 4T 12 ysTes  °*1¢

" *U0}Fexd 3V °IOATY HIed--Ue( CH III  000‘G gt e 16t gt uystep *04

ewe) (wnnx) CIOATH 350J0F 3V *JOATH 3SOIO0f—etTS( D IA OoCcT't 21 419 g6t g2 ysTal *6h
" *I0ATY 94SOJOL JO YOUBAL Y3ION~-TG(T X AI  006°8T GQet J1 16t 18 ystey *34

. *90 TNO e D AI  00L*9 19 85 96t L UysTeH *ly

" *29 IO ~=tre £ 111 009‘L ¢ 08 96  G41T T2 gsTel  *9h
puoFor SHICUOY PUG UOT3dI4050( WOT30U s e3sy OF SO Y-V T T AT ) 13m0 *ON

3o 1509 0581018

NISVHwdNS YHATY (Y YHHMOT

SHIOAMESHY DNILSIXH (*Py3u0)) V ATEVL



* * 99 TNO )BT Z AT o0L‘¢ 1% & 9¢ H#9T 82 BUTqUOd T/

* *I0ATY ONFUOL—TIE( I AL 006°f ¢e 6 291 L2 vutquegd  °ol

* *90 TNOJ=mlITQ I AI  00T*¢ 92 9% 91 0% BUTqUOZ ..mm

* *JOATY ONIUOT—~~TIe] T AI  002°h He 26 991 92 [UTqUOJg *39

"ok *oU0aN 3V °JISATH BUTqUOJ——Ireq 4 IA*III  o00‘2 9 ¢q4 49t ¢ QUTqUeg °l9

PP, *ISTTVAB) 3¥ °*JOATH onduog——req " IA‘III  000%2 9 1G9t K BUTqUag *99

" *eTTCUTE) 3V °JIOATY BUIqQUOJ—-UEq cy CIIT 000%h o 9% ¢91 62 BUTQUOJ *G9

- *oyudyjed 3Y °*JIOATH OnNJuof—~ireq oy ITII  000°G 6¢ ¢G 29t ¢ BUTqUOg ..:m

% *CUTqUOd 3V *JIOATY TUTqUOg~-TE( Z IIT  000°9 Hl I 91T § BUTqUOg ..mm

. *00a) JJITD~-iTeq i AI  000°‘G L2 HG  6ST 62 QUTQLOg *29

- «00TNOg—Teq & IIT 009 3 96  6ST Gt suiquod  *TI9

" *TU3SALID 3¥  °}OOI) AU~ T III  009%¢ ¢e 66 6ST ¢t BUTqUEd ..8

& *IOATH 3SOJIOf YOUBIQ STEPIH~~Uo( £ IIA 0092 ¢ o2t 8¢ 441 UsTel ..mm

YUOSOT SHJIetoY pur uoT3dTIOSS§ UOTFTU asn eqsy T *Y *o5g edu] 008 Aquno) ..oz
~3T59( - 4509 03v1038

NISVE=-ENS HHAIY CHY WIMOT

SYIOAYESEY DNILSIXH

(*Pi3U0D) ¥V ETEVEL



. 002°2%h 9706 TSEIOATHSTE DNILSIXE TVLOL

R, *300(0xJ oxeT S;qUT I IIA 000°G 005 mmA 26T we/es uosTaN *138
- *SOTIBS JuON *HOOID--Ure( I AI‘III 00G°2 08 ®9 €91 @2 JI9TTBABD *03
ok *IOATY NIud JO YOUUQ YINOS——1Te( Cy AI 000‘G 05 24 64T le IO TTRARD *6.
% . *3[00 X JmmelTB( D AI*IIT 0009 20t 19 H#9T 0f JIoTTBARD *al

" *JIOATY BUTqUOd OT33TI--Ue@ TOUIL) *4N i AT 000°TT 212 09 9T &1 JI9TTeAB) *ll

- *SOTJIUS IO  *X98I)—-Ie( 4 III 004 0T ®9 €91 K IO TTBAR) *gl

"ok 30T JmtT3Q A IIT 00§ ot 19 791 le JOTTRABD Gl
P *uopSuw] 3T ITOAXOSAI Jng .w TACIII 000°G 2t 09 9T ¢2 JI9TTBABD 1l
% *UOTTH JuoN *HOSI)=-lreq D IIT 00T*HT 24 1§ o091 ¢ JI0TTEARD ¢l

* *}00IqEUS) JuO *HOOID——LICQ T III 00t‘qH$ o1 8¢ 09T I aeTTesR)  *cl
Uas9T SHJIRUOY PUe UOTJGTIOSOJ UOIZBU asn 98T °f °f e*o3yg edA *O0§ Aquno) *ON

-3 T59(Q 1809 2381048

NISYE—-E0S ¥EAIE ¥ EIHMOT

SYIOAMESHEY DHILSIXE (°P:13u0D) ¥ TTEVL



I00d d
ateg
poony P
JUOTTO0XE &

£q to9oM.135T0)

ke e ok Ko
oSnjoy TuoFaoluy IIA £g poionzysuogd ek ok
Apddng Aoy IA £3 'pm31oMIqSU0YH I
GOTPBAJOSTO) JO3C) DUz SuTJIotBR {0048 AT £9 po20NI3SUOYH *ok
UOTLB0L09YT IIT {4 POLONIARSUOY *
HCI sQIEDET
TISVY--dNS YHAIY ¥ ¥En0T
SHIOA¥HSHY HNILSIXE (*P13uC)) ¥ EIIVE
! § ‘ 1 Y »



000°Ge 000*Se UL Freulesdy £xo,0v3s190s 4Ol TETIT d8ATY HIu, \/ °l
*Lelshs /
UOTINQTE}STP puw
_ JUBTG U} TLOIY *ueyshs ucTINQTI
00£°1E 006°42 000*6 0021 001 ‘sTren g ‘Lesamg ~38TP Of °ejunbepuul ¢l odug; -~ ' °9
*Liogsfs ' . ’
UOTQNQTIFSTP PuUC
jueTd quéuyesay *1199 LS UOTINQTIFSTP O
00¢*1E 00062 000*4 002T 001 ‘si1et 2 ‘Lesaag *£10300Fs7908 O 9O JIoquny \ LG
*u09sls UOTINQTIY “epieqsAs UOTINQTI _ ! ’
-8TP puv JULTd Juou ~18T1p Of °uottosioxd
009°6¢ 003°0L  ©000°3 0091 —-quadq ‘TTem deap | eLL} JoF ojuudepuul 199 sdoH \, 5
*1ioyshs _ )
UOTINQTIISTP PUR *a3TrnYopYUT
queTd JuUsuUlBaIl Wwo1sLS WIINGIILS D
00L& 000°¢¢  000°GT  002T  OOT *s1res g ‘dosang of *Lxo30ursT4US 308 [RG Lerurg M ¢
*1109 sfs
UOT4NQTIFSTP puUe ;
quetd juduyvery *oysis uworam
006°Gly 000°RE ~ O000°0T Q08T COT  ‘sites ¢ ‘£7-ang  -qTIISTP Of "e3uwmbepoul  (5G GS¥LOYL ,pm\ "2
* I8ATY mq:.e.hmm A ’
U0 JITOAJ<SSY UOIF
Ioqet ZFuisn usisds *u03 84S \
UOTINGTIISTP PUR  UOTANQTLISIE Of *UOT300%
000°04 000°0% 000°02 jred juewjvel  —oId oI1y Joy ejenbspoul 206 umgooz A °T
STCWLSE  WO3SAS TUeld  S1led SAoLang STUSLIDAC LIS TTOTTTTA{dANS juosadg . cuog TEYTTe O dvn
18305  *3STQ JULUuOL] . posodod 03 uotjoefaQ ~drotunyl I IV
JISVE-€0S YFATHE U ¥EMOT
XIddNS EELVM NI SLNFEITAOYINI (IRSO0J0oHd g FIgVo
4
[y ] v

»



ol oot 00T
oL o9 001
ol 009 00T
oL 009 00T
0%92 00002 00046 0021 00T
o¢4th  coofee  ooo'et 002T 00T
ol*ge 020°92 009 00T
00°1¢  070°9 000*G2

00°%0T 000°*E9 000° th

TAT3oE  JC3SAS TGUTd  ST1O8 SABAIAS
T@305L  *3STQ FUSLTaL]

ST G I o Wowm——

T4 T PGS Leaaug

IToMa T pue Loaang
TTea T pu Lsaang
1Tt T Pwe Loamg

°u1og84s UoT4M
—~qTI2sTIp pud queTd queu
~1eoay *syfex g ‘Loaang

*u91s£s UOTAN

~GTI48Tp puw qu21d quew
-qeery “sriem g ‘Leoaxug

*quetd juenyessy
pue ¢{1eu T tLeaang

"UOT}0NE

~3suoo puu qusudinbe
m.ﬂq.ﬂ&uﬂﬂg nou”* \-IAHA.H.D.W
Lg-puygs J0F STl
YT JI9ATH OonBuog UL
JIOLAIDSOI UWOIT JI03BH
SUTSN JUBT “UOWRROI]

*gTT0L 98 UOTIOTLIALSUOD
Lo cjuetd quoujwedy

pue *outy satd oxus
~ul °*IoATH DY U0 uB(

esenbepoul

*uot149940ad

aI1F JI0F ogvnbopuwul

ajenbspeul

o3enbepurul

oquvnbeprul

°£I090UISTIRS
30K wpm.pc opwu]

SUTTENTT ¥4T

JUelu0) OPTIONTL UYSITH

log [ eaxedeiy

y

7/

SAUOWDAGLALIT
momo.ﬂm

T

iDPC- rrU u.u_.rt OrrnH
03 uwot49elqQ

0TI ooﬂauﬂo: \ T
Mw.ﬁ x’ ToAUCH \, ._MH
mm\ weF Ty ﬁ\, et
3¢ .mpmﬂ.ﬂ\. T
1221 \Gcﬁmﬂﬂaﬁ\. ‘0T
43 noﬂﬁmpdm\\). °6
/
1941 \pquas D A '8
TAOS \ B8 T0R avd
: ~droTdN I =I¥id

SISVE-dNS HEATY T HHAOT

ATdd0S UIIVA NI SINEIZAOEDII QZS0J08d

(p13u0)) g TICYL



QuUBTd JUSUIBOL .WO.Boopo.ﬁm oXTF I0%

ooL‘e 0002 009 00T ‘1Tea { puv Aessng 2junbepeul °eUTTEHTY 9le \, pﬁoo“M\ otk
ool 009 00T *TTen T puv Learng’ *sfembepeul 0GT \ uTeqUN, \ - o2
0oL 009 00T "TTes T pue Leaang ‘egBnbepeul Ger \ Tesus \ C G2
. squutd queu - ] /
0o&*e 000°2 oOff 00T  =yvery ‘Irea T “Aeatng  °pIvH *ejvmbepuul 16T nopﬁ%m\ e
~30030Xd aITF J0F TTeA
doep euo puv FUTHUTIP ) *openbeprul
ooL‘% 009 00T J0F TTOA BOTTBUS 8UQ  °AI090BISTIUS 3O[ 091 \. U0gsSITH A *fe
euegsds uoIIM : )
: ~QII}STP puwv juerd jusw *9qenbeprul
000‘04  000‘Oi  000°OT —jued] *Jteafy pey uo weq  °*AI030uFsSTES 0N 204 \ nﬁ?ﬂ\ *2e
ool 009 001 *i{1es T puwe Leaang * ejunbepuul {IE /. TEysdxd ) ‘12
ool 009 00T "Tres T pue Leaang ¢egenbepeul TET .~ yUousesoqg ‘oe
0oL 003 00T *1Tea T pue feaamg *eqenbepuu] Ger . Temyy ) ‘61
*quey )
ool 009 001 *TTea T pwe feaimg  ~Uo) ePTIONTL UITH tle \ qom&sé\. 8T
: R squctd gustyveIy . : .
ooL*2 000%2 009 00T pue ‘rres T ‘fearng £y u§ *ejuwnbepeu] 1G¢ \ sprousey , A
ABULs® W93 8AS . uSid STLok .m 1ol SASAJING S FUOL GAOLAU] ZTCGANG U0Sodg -.d‘ﬂl 271 oz_ .
Te30L  *3STQ juUsul'eil pesodoxd 03 uo1399£qQ © .. . =d1oT I mrvig
NISYE-E0S YFAIY QEH EEROT
X1440S UAIVA NI SING{ZAOUANI qHSOJOHL € FIVE



0oL 009
0oL 009
ool 009
ool 009
ool 009
oolL*2 000%*2 009
00%°1T 002t
o0L*T oo0*t 009
ooL‘e 000‘e2 009
00L 009
ool‘2 000%2 0M
oYBHTISH WoFsAg TUeld STLok

12105

*48T( JULmIBOI]

00T erTem T pue Leaimg

0QT «pTea T PuB AsaJng

00T eITof T PUR Loaang

001 ¢1Ten T pue LsAJmg

001 *ITem T pue Laaang

*queTd juswW

00T =3®el] *TTeM T pus® A0AI0G

00T *STTeA 2 pue LsAaing

“jueld jusd

001 =—4BeLl °Tlea T pue Loaxa g

} cqueTd juem

00T =~4eell “TToa H“..oc..m Loaxng

00t *ITom T pue Lsaang

squuld Jusu

00T ~48ad], *TIe&4 1 pUe hwbhupm
§KSAINS = STUOUSAOLOU},
. ’ pesododd

«L1090-FST1eS 30N 04T \\\/ opuIoWy \ . '8¢
suot409301d
oa13 03 ojenbepeul 00T \ BITTASY \ “l¢
cgogoet0xd
eI1y Jof ejenbapeu] ole mwdﬂ A ‘9¢
~ayenbepeu] 00T amS\ *qe
+uoggoet0xd \\»
oa13 103 ejenbopeu] 03T \amcm?ﬁ \ “ite
*paey oo, *ejenbspeul Get, \ UTATB) \ g 2
¢uot3oeroxd ,
eI1J 103 eyewnbepaul 8a¢ \534 \ “2¢
~sP1108 ._
sseoxg *uo1goejold
oa1F JoF ejeribepeu] elt ﬂcﬁ.ﬁw\, “1s
fy1e8 20T IoupIed \ 0%
~0190910ad
aa1y JI07 91BNbSpPEU] NR\. uyo .am *62
*o1enbepeul *SUTTEAIY ¢¢2 qoﬁﬁq \ °ge
- P S e R vdog >u.n"m®||.|dmimﬂm
03 U0T}05{CO ~droTunft I EIVId

NISTE-ENS YEATY (M Y3A01

X1dd0S UELVA NI SINTIEAQUANI CISOJOEd

(pi3u0)) € HIEVL



ool co9 00T TTes T pwe deasmg £10300F8199S 900 00T A sSutmmy \ ~6h

*queTqd JUoW}BII]

ooL‘'e 000‘c 009 00T *TTen T puv Leaxng Py oof *ejrmbepeu] 1 / PIOFITID £ Teh
¢tuotq00p0ad .
9JITJ 103 ojunbeprul .
ool 009 00T *Ires T pue Loarug *guejuoy epiIonyy USTH OOJ\w vndsunmﬁm\\ * Iy
0oltz 0002 009 001 | o*jueTd JUSUReI] ) / :
*ITes T pu® Laaang *pxey oo], °*ojenbspuul ql1 . onon.mgm\ *oh
“uot
00£*T oo2*t 00T sTTeA g pue Leaing —30030xd oIty I0j ojenbepeul  g82¢ \\:nohmsm\» R
*UOT / .
009°T 009t e11ea desp sup —q09%0xd oXTF I0F olenbepevul 6./, e3%310) x *ith
0oL 009 00T *T1e4 T pue Leadng “egjemnbeprur 00T noewmw» |
ool 009 00T ‘ITes T pwe foaams ‘ejenbeprul 10T O \\> ‘en
) *woqsLs : }. !

UOT4NQIJI}STD pue
¢quetd juduyesdy

00G*6G 000°he 000°¢2 OOK‘2 00T ‘sTTeM f ‘Loaamg ‘ *weysAS UOIINQTIFST ON 1.6 poouyizof ~ "I
ool - - 009 00T T1e4 T pue Leaing : *£1030€387388 0N [ |, Zeysxul *Oht
. : ;
, , , *uot . 4 \,
000‘2 000%e *g1es deop e~ - 109%0Id oIy o7 ojenbepeul  GG2
TBWI}S W We1SXg TIBI  S1:ok  BASATOG T EIUGIEROTAE” T T juesodg B
18305 *9ST( fuAmieed], pasodoag o, zcraoefqQ .

KISVE-dNS YdAIY THY dHMOT

XA1dd0S ALV NI SONEWIAOHANI THSOJOdd (P13u0D) € WIAVL



2ITOAJIS
~saJ pesodosd WOIF IojBA
Sutsn weqsds uoiqnqray

*toTqo9q0ad

04 UTR

vy
/
l92 \, uTyue] \

Gzt \ atdooH A

694 \\)

Gee

it , eTTTAPIOL

. \ JIOATY
‘861" ' 3sexot/
TIT * OTCPITBL A
00T \\>>anous
o1t

ks \— MOO.@'& .\

oge pAamgsereph .
*IE T FIILE 0N avn

H:HHGHH

omm

*lG

196

*aq

000°¢G  000‘ct 000°12 ~STp pur jquetd jqusmivat], oJILT hom.mpdndmddaH

JUBTg juswiee.L] *Lr04q0®vF

oolL‘2 000°2 009 001 *ITe4 T puw Leaang-sST9us joN °ojvnbepuul

*fx0q00F

0oL 009 00T °ITes T pue LeAang-sTjus joN °*ojenbepuvul
00l*2 000°2 009 00T UL [ FUOL JuaI],

*Ires T puv Leaang oulTeTY *oyenbepevul

‘uo190830xd

00.L 009 00T TTes T put feamg  oaTF 103 93unbepeu]

0g2 001 001 *17es T pue Leaang *ojunbepuu]
" equeTd JuewyLe]

ooL‘¢ 000°¢ 009 00T *11es T pue Leaang °paey oof *ojenbopeul

0oL 009 00T “TTea T pue feaang "ogenbepru]

0ol 009 001 *TTes T puw Leaang ejenbepiul
' .pﬂdﬁm JuowmlBaL]

00L%2 000°2 009 001 *TTen T PW® Loadng SUTTBATY

oYBWIGSy  Wo3SAg AT 1T CT1oh  BLArJTS TSGR T T T ATddng jueseag

18307 *}ST(Q JUSW;.$01], R 03 u01399fqQ

NISYE-€0S YEAIY qEH TEMOT
XIdaNS HWLVA NI SINTATAQUINI CHSOJOUJ
. ' ! b !

~d1oTuny

(Pe3uod) g FIAVE



009'@s $
000404  000°.l82 00Lfsh$ 00L°G $
‘mwogsLs
UOTINQIIFSTP pwe juurd juem
00L‘GE 000°0¢  000'G 009 00T ~3eed] *TTo4 T pue’ Leang
K *wegsds uOIINQTIX
006°TH 000*Oh 003°T 00T ~48TQ *STTeA ¢ puw Loadng
| w»aopmhm
uoTINqTI3STP pue juerd juewm
00£*6¢  000%0f 000°8 002'T 00T —4eedl °*°SiTas g pue Leaang

$2TddNS YHIVA KI SINEWAAOHANI THSOdNYd TV.IOL
$STu30L~q0S

*mwoysfS ON *pIeH

_ooj, *oj@nbepru] OTH uogxng *29
*mraqshs -t
oN .mpnﬂ.ﬂwmgnm M08 *19

ue3q¥H A
/ )

Vi

ejenbepeu] 0Q4 \@qmﬁnom

Hﬁoa

*aSTQ JUSWIROI]

01 noﬁpoonpo

_ \ . !nﬁoaﬂﬁ

NISYE~€NS ¥IAIY T YEMOT

H_H.mmp.m TELVA NI SINZVHAQYANI GHESOJ0Hd

(Pi13u0n) € ATV



009'%8 sTTTI0S TEIVA NI SINGUEAOUINI CHSOd0ES TVIOT
000*le $ : 25900001 40y SSOTD TIOL

000°TTT . SIUBTJ JUSWGBSL],

000°¢91 swe3sAs UOTINGIIFSIC

00T Ofy . STTGH BOTTEUW

006°1¢4  $ 153000033 ,Wu SSOID T®30%

000*9LT puBIjIog Pue OJUTH ‘pooayiroy ‘uoqfexq ‘ejeuy ‘uopdue]
zetTeae) ‘edoy ‘Letutd ‘scwoyy 31§ ‘eydeN-sjuvid jusmITAL]

000*2ht ' *uo}4eH pue
& s [ L] L] p & -

pueTiaod ‘ojury “pooayjaoN ‘uojfexq ‘ejeuy ‘IoTTeAB)

. ‘edoy ‘fLetutd ‘sewoyy °3S ‘oyoeN -sweysds UG TINQTLISTA

002°‘g 299137100 pue ‘AqTTH ‘uogsserd ‘edoH-syres deeq

00 $ . §60IN0S oTqUTEBA® JO SfeAdns Te0OT

LEVIOS
NISVE-€NS HEAIY THY WHMOT

X1dd0NS YHIVE NI SINIWIAOUANI QHSOJOUd (P13U0)) € TIAVE

3



— 000°0¢ °xurqy OT1}des

ezTTTIN **d"al ‘SU2L JFOUUI ‘°0°D *ueetdg ojvnbepwul °yuwy dTjdes °quod  TEel LOPIUA] °¢l

. o e \ .
~ 000°Ge *jue} o14des 8ZTTTIL °BIISUTSM SB ewes *gexy ‘yuey ot4des °quop 043 \.Hmﬂ,mudo °2l
— 000°Ge . *g*af ‘>uey yyowrl ‘¢+0tp ‘ussdos °quomjtcel] of ‘qQuo)  OOL” N TIT®ULCH ‘1l
_~ 000°G¢ eg* TS *¢q Iy ‘suel yroyul ‘c9cpusesagcejunbepuul exuey oT13deg ‘quog  TLTE ILATH Haugd . ‘0L

— 000°09 °I0 YA °QSS J0° '
queu eex} Lxepuooes *°gcal ‘queinvoly Axeutigeejenbepuul cjuvy o1jdsg °quo)  GLTE uoiJFeIn °69

gss 0 ‘1D P juoujee] *Furucetos orqrssod UYL’ \ )
_ 000°GE  g°TS **Z iy ‘queuyeex] Lroutayicpcp fsussxogeejrerdepuul ‘xueg oTides °quos  LTLT OFOYSTIIE 89
— 000°0% *g*1S ‘g ay ‘jueuqeexy ATBWIX] ‘°0°D ‘Susexdg®ejumbepRul U OTHCLE YQUION mm 1 o TTAAR 45

_~ 000*4 e g , .
f1sfrgcag ‘FrouuI *°pep °os YL wegsfy Jenmog ueyshy o (9§ 01T T °99

_~ 000°4¢ C T g )
‘1S ‘edeal ‘FFoUmI 09 ‘0S8 Uyt wmeysdg Jomes weysdg ON 20 \, uolfeaq °49

\ OOOA mm . - . . . Dm ..\ .
‘18 *cdcal ‘Froyml‘cD'd ‘°o§ UsTs woishg Jeumog wolsfg o TG euTqued h9

- 000°G¢ ¢ ' ' °q \ '
‘IS ‘°f °ap ‘FFoumI ‘*D°D°OS WITH WoysLg Tomoes weysdy oN 20§ - \ EEELRY °¢9
' T RO LY Aav IOl DAL Nl /STOALORd w¥a Sovio
*AE0) STUSWUOAOLCLIL USUT AL, SouBeg 0 SCog T TIIITET ON !
pojRUTYSH pesodosg Lovnbeny pue eddy ~dTOTUTS] I mivaa

NISVI—GNS HEATY CHM YAMOT

TYSOdSIQ WOYMES NI SINTHEAOYANI dES0d0¥d 0 FIEVI



*gers ftdtdn Nuel
—000°G% Iyoumzl °0°H oS UITA tiaqsAg Jomes 7ol 548 Ol 004 PUUTIIOL °(g
~000*09 teg *xf ‘ass o ‘Hul '
JzouuI °0*DH *oS U woysLg JIemes uoysLg O 1.6  PpoosuyIoN *23
. ‘g TS ‘tdal ‘FAASL .
- 000°*4S sroqui *0°p *°oS Ul weyshg Jeneg woysfs off ¢ W WM *18
- om-Hm -.—H.-HE ..u»H«HGH_ .
~000° &% JIoumI **0°H **05 UITH ueysig Jomes uogsis ol 8§ v3euUy *08
*g* S ‘°A°Il ‘YuRl :
~600*GE F3ouymI ¢*0°p ‘°9oS U3Ts weysdy Temes messfs ol iy e8ug 6l
sge1s *°A°LL ‘NUBL
—800°4% FIoumy °0*H *0g ULTA wWeysAg Jomef usy 345 O Q0% S HLUNH °gl
sg*1s ‘rd3*al ‘Fuel ]
—000°G¢ FIoumI ‘9t ‘°08 Ul weysLg Jenag uegsdg oN Geq &og °ll
—000°G< Toegers ‘el ‘HUBE ’
FyoquI ‘°pen ‘oS ur W o1 sLg James 0984S cN 3G LKe{utd *0)
—000°6% ege s fed°IL ‘FUel .
JIOoUEI ‘*DvH ‘°oS U weysdg JIones wogshg of G5C swuoyL °3S °Gl
s QL §Va SHSSVIO i1 QEANTOHI 10N WL WL SLOZM0Gd nln Sovio
000°0TH $ ssq00f0dXd Ty SSRVI0 1930& .
—000°0% egea *QSS Jo wWel FFoudl ‘*D°D *oS eyenbepet] 6L6 ercuLIe] ‘Wl
1509 S SHoLOX0L] TUSh;eod] ooohes JO  °dod TTITe " OR a9l
pejentysy pesodoag Loxrubopy pue edA ~dToTU I 2Ivid

HISTYE-dNS UTATY (QEY HEMOT

TVSOdSIC TOVAFES NI SINEAXAOYANI TESOJ0dd

(P13u0D) D HIEVE



000°0%8
000° 02
_——000%G¢

_—000° &k

spag o3pnis

$
$

EEN)
peyBuTSE

ﬂm.u-ﬂm

poueoIog °0g

UOTY

I04TLI SUTTHOTIL
o3pny § ojuaudog

uo148e81Q

S =r
L

b ¥
s

Joqueys QTIH °ne*n
weqelg pouTyYioD °quIo)

T UET BT TeVESY PUY OSCHEIS TI0F pussol

“swew

— b

ST SOASTa TNAAS i Slad AAORdN 1 (RS0d08d TVLOw
ssqoafoad ,Du SSOTD T<I00
"g°1s Etal
I0 ‘quel FFowl ‘°D°D ‘08 I WeysSA § JIduef 193848 Of oix unaxng °Gg
’ *H*aL ‘GSS T
I0 Syuel FyoumI ‘*D°H *0§ UTA welsds Jome§ uagsLg o 408 10%9CH °k8
STuGu GAO UL | FUSHI05IT BFERI Yo T vdog T T T TIT T 0N AL

pescdoad

Loonbopy puc edA

NISVE—g0NS dEATY (Fd TEM0T

TVSO4SIQ COVARS HI SINETEAOHINI dTS0dOEd

(P:3u0D) O WIEVL



*0ST8Y JuoN

* *JOATH UTH JO a0 YIION—-t18@ & III Q00‘9 09 0§ T §K TITeIL , °6
/

SIOATY OI3J0, UT J93%T6A

JO UOT}BUTIEjU0D JusAdxd PTROM
* sy3nors 31US T 0% 30TINO-—ITel I IIA 000°03. 002*T 16 ¢GT l2/9e sHaof pueip »  °3
ok ok syosduoyl JeoN *3oex) °T0D--weq - III 0009 09 05 gt 9¢ SYIOL PUBID , ]
* euTpuBxp JueN °SJIOATY UTE—~UEC & A‘IIT 000°9 09 04 T kvt TITReI] } )

*G *op 0%} 93uUIL}TY
* *J0}SYUI XBOU JOATY 3SOI0f—-e( & AIII o00G‘'2 ot 1S HeT L SI0F puexd »~ - *8G
PR *J0o4SYUI JuSN *JOATY 9Sedof—uo@ ®  A*III 000°h o1 GG HET &T S3IOL PUCID *G
* *BTUOTSTB) 3© JOATY osoop—ueq T A‘III 000°9 09 6h oqT 41 TTTRIL ) °R

*IOTTBAR) ©AO0QE JITOAIOS A _
0 aeen -0} J9ATY ONJUOL JFO UOTIONIFSUO) Z ‘III*I 000°00T 000°S 9 191 BUTqUOd \, ¢
*IOATY ©UIqUOg OY3 U0 IIA*A . .
N axx  STOAIOSOY LITEYTBY JO UOTIONMIFSUOD g ‘III*I 000°G6E 000°00T 94 ot 1§ Burqued »  °2
*IOATY 9S00 93 UO ITOA A .

Nl sxe —I050Y £3UN0) OTO03S JO UOTIONIFSUOD P  ‘III*I 000°G6T$ 000°02 114 Lyt 2T/t s1e03s » °1
TROIIRELIV ELVICAIINI DNIGNVAEQ SLOELO¥d wVu SSVID
oAIMg S}JIEeUey pur UOTFATIOSSI UOTIUU osf) *qSH ST *g °y °ody edaL 09§ Xauno)  °ON deR
~3TS0( 9450) —*dB) 0331038 II 99%¥1d

SEOUNOSTY UILVA TOVAUNS J0 @SN NI SINAMIAOEINI TESOJO¥d

NISVE-dNS WIAIY QHY THHOT

(voatut ) @ TIEVE



sposn 9Qq ST I8jBA 9OBIINS YOTUZ
ut sxey3o pue sesodind Juiaojea
}003S puUe OT4SOWOp JI0J POUTE]qO
2q Aeu aojem punoas jo setrddns
£x0108ISTIBS OJ9YAA SOT}TTBOOT
OUTmISLSP 04 ‘AoAdns apTIONLI
Surpnyoutr ‘setrddns JoquA

punoad AI030BIST}ES ©TqRITBA®

Jo Leaang eseosodand aZnjol
TM0JI9%BM PUB UOT3BOIOII JOF

00T ‘#18% 6L¢ et

:sg00foad uVu

sSe1) 1810l

* pesodoxd swep TTBWS jo LaAang OotS A‘AT 000°02 uTseq-qng oJITIUE . *(38T)

* *feuuoy JesN *I{ooI)---we(] D A*IIT  000'9 09 aq G4t nmﬂva“ *l1
- *OJUTH 3% JIOATH % SOJOJ—wme] T A*III 000°9 09 2§ 961  e2f/1t ustTER - 91
* *99TN0) 3§ TNES—Weq D IIA 000°0T T¢¢ 2§ 61 el s3I0f puwexd , °41

* *UYOOpPIY IBON O8I W I AI 000°‘9 05 24 HST 1 SHIOJ PpUBRL) ~ °HI

* _ *¢1 *ON 0% °3BUISITY (09) O S 91e93s |, °*BLT

* g CERG it cy A*III 000°0T 081 HS 9hT 2t 810938 ~ (I
o *IOATY HIed~--Wed T III 000°9 09 26  lG1 @t ysted * °2T
» °TPAUBK JeON °*JOATH OT3INI~—uel D. A*IIT 000°9 041 6 ¢a1 ot siIof puexy ,  °IT
kR *£qQTTH IeON *80TNOD——WE(Q & IIT 009°¢ $ 82 ¢ 41 8 SHIOL PuUeId »  *OT
AIOG SJemay pue UOT3dTIOS9( UOT3eU as|) 1Sy “3S§ g °V °ogg °dag °0e§ Kquno) sON d®BR
-3TS8( 9509 =*de) 93Fea04g 11 9%eld

NISYE~-dNS THAIE @MY HIHOT

SEOUNOSEY WHIVA HEOVIUNS A0 &SN NI SINIHIAOYAWI TISOJO¥d

(*Ps3u0)) @ ITEVI




epososade ST ITOAIOSuI AIUTOD 90038

FT 4TTRq ©Q 03 30 © UOTJONILS

wxkkx  —UOD POIISIO[ “IOATY 0S00)~-iT(E g AI  (000°02) (091) 76 shT L2 0T093§ / *1¢
* *JIOATY 0S00) JO HIOJ YFION—UCQ D AL 000°9 09 ¢G st GT/OT TirTeay *0¢
* *3j001) oTeFIng-—red CH AT 0009 09 6 ST G/t Hﬂmé\\ *62
* *x00a) OTVIINg-——TR(Q T AT 0009 09 0§ SRT G2/H@ TITRIL . *g32
-poaoxdde
ST JIT0AINSN. F31TN0) 910938
JT 4TTrQ ©q 03 &0  UCT4O0I3S
serrn  —UOD POLIOJOQ *IOATH 0S00D-—ISG & AT (000%0T)  (€9T)) 95 TST 22/GT swioL pwmIt A c[2
wrxks  CIOATH Ivd O TOUBIQ UIROS--UTQ @ AI‘IIT ocs‘e 6 16 I6T  wI/tt ysTeM \ "9z
sxaxw  SIOATH MIed JO youeaq Yinog——treq g AT 000°¢ 0¢ 8¢ 6ST 12 .83?8._ Va “Ge
p—— * JOATY HILud--Wed Y AI  000‘9 09 ¢ 891 &2 ysTes \ e
ok ek * 00 TNOD~—TB(Q Z AI  000°8 04T 2G g1 92 ysTed - °¢e
* *I9ATY UTH—WCQ Y AI  000°‘9 09 6h 1T 9T TITRIL *22
* * JOATH WE——Ueq T AI‘III  000°‘9 09 6 T g2 TITRIL i
Rk *%{00I)~—Lre(L ) III  000'9 09 89 ¢91 91 xounoy ) 08
0 *quomwoaoxdm] TOUUBYD JOATY HIed I I 000°‘Ges #G 16T 9t/et ysTel _.\\, *61
T GV Vs SESSVID NI GEANIONI LON Nvid NI SLOELO8d udu SSVID
Aoaang s¥JBwWey pue UOT3ATIOSSJ UOTIBU asn eq sy *qSH 4 °Y "osy edmy 08§ Aquno) *0j7 QB
~3TS9(Q asony —*depn aFexo3q II 93®1ld

NISVE-80S ¥EAIY (EY FIMOT

STOMAOSTY ¥ILVM HOVRINS 0 ESN NI SINIIWAOUANI TISOJOEd (*Pyguod) @ TIEVL



*poAOIddr ST JITOAIOSOY

Laumo) o70038 JT POJONIFSUOD

9q 09 30N °*UOTJONI3SUOD POIICIOJ
*ONUT UOPTOD 0 UYOJTp UOTISIOAIQ

* JIOATY 9S00) JO ¥I0d OT33TTI~--tre(d KA IIA  (000°Ge) (o00¢2) 54 gl 3¢ 070035 A *¢H
x  CICATY HIed JO YOURIQ YINOS—Trad D AT 00g‘e 3. 65 561 2 IOTTBAEBD A *2H
* *¥00Jg UOZVH~—UIQ £ AT 0002 02 ¢ eq1 & SHIOL PUTIY . °Tf
*POAOIICS
ST JTOAJOSOY Aqunon 9109098
FT 91Tnq @q 03 301 °*UOT;ONI4S
* ~U0D POJIDIO( °JIOATYH 9S00H—~-UuJ T III (020°0T) (0£T) jm T TT 0700535 A o
* *I0ATY UTE—-138(Q D AT 0009 09 24 Git TITCIL .+ °6¢
R * 09 TNOo)—-treq I AT 005°e L LG 091 K zorTesT) A *8C
* *00TNO DU UCHTTUGH I AT 600*e et 18 f4t o1 uosTON , "Lz
* *JOATd OT}ANT—-LiB(Q T LI 006 ‘e 0T TG w1l 2 BIIOL PUALIS A 19
* *ICATY UTE--TI2Q D AI‘III 0009 00% e CULA oTe01g 4 4L
Aok Ak *JeATY TUTQTOd 2139 TT--Tru( D AT coee LS 0S 291 1T IDTTBAUD A oHE
* *3[00d)—~Tu( TOS0A kg il 000G 0§ LS ¢t ae uosTod . °%¢
* * {0 TIP3 £ 111 000t $ 02 19 14T s}105 pweIs ¢ *2¢
JAINg SYIYTI0OW PUB UOIJATI0Se( UOLATU oSN *4sq *ASH *f vy "03%  edmy  fo09 AT .cnm dur
~3785Q0 1s0p  --cde) 0HuI03Q ia O3VTd

AISVE-ENS WEAIT COH TILOT

SHCALOSHd ULl VA EDVIENS J0 HSA NI SLNIMEACHIVI @HS0404Hd (*Pa4uol) @ ETEVIL



*poq oxel A1p ® 03 Y23TP

* UOTSJIOATP PUE }00I0 B UT Led I AT 00042 000°‘e 99 Wl #/6/9T 81e03§ A *9S

* *3[9910~—1Te( D AT 0009 09 G IHT &2 mamopm\\> *GG

* *3{901) 3 TNRS—~UBQ £ AT 00%£°€ T 16 24T 6e SHIOZ @qmaux> *HS

x °CJIOATY 3SOJO0F 3}¥ JIOATYH 4800 -=~tIa ) >.HHHA 000°%e 09 G GGt &m._uo_.b\, Jqe

efoaang TeoT1SoTOTg £q TOFTLITISOA /

« ~UT ©Q PnoyS “UYsno(s ¢ pooTyod I AT 000*G 002°e c4 2ot BUTQIOd A °2G

PUST TBRIMGTROTIS? poof JO suoiFol ....\

« UL SOU03Tp odeurssp 83€}TTTQEUSY K I 000*Ch S92TL I9ATT POY 21
orgenq” LOATH wUTQUO OT3 TT——wruq odoysson @ AI‘III 005°8 08T 64 {91 12 IoTTBARD N .om;
sk ok * 93 TNO)~-UTP UIPSOIQ I AT 0009 09 13 2T i1 JI9TTRABD A~ ,mjm

* «OpBIOUT 48 JOOIf UOZCE—URQ D IIT  00G*K Sh 26 16T SAI0L PUWEID \  °BY

* eoxe] Ysng 03 S30T3N0-—Su(q Ky 1IA 00002 000°02 29 {91 nOHHﬁ>mov; .mA

* suep atedey I 111 000°¢9 S e ¢1 2 S¥104 PUBID * ,wi

* ~oxe] neesoy 01 3°TINO—UEd Z IIA 000°0T 000‘2 65 91 02 IOTTBARD A ,mm,

* . *ugp O] S;3J48H0g & IIA 006°2 ¢ 008 24 ¢GT g2/t SIAOL PULIHD *+ Hi

‘AoArang S3Aeuoy pue UOT4dTJIOS9T UOTFwU asn °98H “aSH. °d °V °osy °dnL 08§ Lqunon *ON CUuN
~3t1se( 9500 --odun 030I018 II 923uvid

NISVE-ENS ¥4AIY OEd THp0T

SHOYNOSTY YEIVA EOVJIANS JO ESn NI SINIHFACYIWI TES0d0dd

¢ b

L & ¥

(*pg4u0D) @ ETEVE i



J00g d
ITBT £
POOD D
JUOTTSOXY g
¢HOILVIDISEA
Leraapup Leaang ol
o3nJoy TMOoFIoG Y ITA
£1ddng xegqup TudroTUNR A Ydu puc vuEi £q pafoaang s ek o
UCTH}BAJIOSUOS J91k} PUL SUTIO}TY 30019 AT 005 £q peofoaang - ook ok o
e UOTRUOIO0Y I1I saeoulduy Luiy g *f £Aq pedoaang oKk
uoT3RTNSOY WesIS pUe TOI}UC) POOTH I . QUON *
FESIL : KELABNS
oon‘eli‘is 82g{GGT ¥ SDZN0SET JnITA TovAWnS d0 ESA
NI SL¥UiTirovay”l CERCICERI TIVILOL
00£°95¢4 6t 82 18900013 4Dy SSBID TE30L

*H9-{GT~6 § ‘£3tM0) JoTTRABR) PUT
£9G~09T-9T S PUe ‘9G~64T—~0T § ‘9G~6GT-62 S ‘9G~KGT~0L S “9G-6CT-LT § “95-64T-TT § ‘94-29T-2T S ‘94-09T~G4E S
¢9G-09T— § ‘£3umo) wutamod {6G-8G1-g2 § ‘£3unoD USTul HG-EGT-61 § PUR ‘2G-2GT1-G/¢ § ‘9G-bhi~2 S ‘¢G-TST-GT S
¢0G-TGT~T S “GG-0GT—62 § ‘CGG-0GT~3T/HT § “9G-6HT~92 S f95~€GT~6T S ‘9G-(GT~G S *9G~(GT-TC & “9G-(4T~¢¢ S
*HG-CGTE92 § ¢G-¢GT-32 § ‘GG-61.T~LC § ‘GG-0GT~8 § “24~0CT--6T § ‘S4=nGT~2¢ S ‘G4-héT-92 § ‘G&~hG1-62 S
$£2UN0N SYJIOL PUBIS :UT PO3BOOT 9S8 S03TS JITOAXOSOI OTQTSSOg °AJCIOBISTIUSUN OJQ SVAIR 93 UT SO0JN0Ssd
JogBA PUNOIS JuYJ UAOUS oABY SAoAINS J83JC SOTJTUNIIOOD UTBIJI00 UT SJITOAJIOSOI JOGLM Q0UJJINS JO UOTLON.ILS

~U0D 83} PpUB Fuilorem 0018 JOJ

* STIea hPHHHBHHOO FO UOT4OoNIZSUQC)H A AT OOOAOOHﬂ UTSBq—qng oITIUN ‘e Aw.ﬂv
\Ing S3jJeusy pur UOTL Q.;m.HOWOg UOTIBU osf) *1SH *qsSy *q °Y * mmm b gbm”_ €089 NA».PHHD.OO O O«.‘GH&

-3180(C 1509 ~odzn o225048 IT 29%id

NISVE-dNS GHATY 0Fd EHIMOT

SEOUNOSHY ¥WHELVA HOVHENS ho HSN NI SINEWHACEAWI CESOd0¥d (°P13U0)) @ HTEVL

-




ook $

sSTLITI0%E ROILVARGSA0 JuHALYAM ANV ONIDVD RVEHLS NI SININSAOEINT LSOOt TVIOL

002 sjySteH oFep ‘JeATH BUTHEX IopJIOOSY FFO3S oy eTTSUTCA 2
o0e $ 83YSTeH eFep ‘JeARI STHML Iopio0ey FFeIS aey Teauwey g, ‘T
i‘l —— i N
S3Ea GV a¥a SESSVIO NI QEOITONL TON NVId NI SLOELO¥d wlu SSVID
LUk ek Ko Texies, TH WOT3 728 PoICT L1 1q00s8 TOTIaIs *ON avil
1809 04 Butpuey Jo odLf 0 oy 111 ®IVId
&

HISYE~INS ¥EAIY 2N HEMOT

STIITTIOVE MOITVAHESEO HEHIVE A NV DNIOVD WYEMIS NI SLNEEACYANI QESOJOHd € FIETT



oor‘se*2 §

oolL‘2Go*T $

00T * Ok

009°GGL T $ |

TSI0ET08 Qﬂmomdmm TVuOL

$sqo0efoxg ,0y SSBID TRIOL

Q0ft °SOT}TTTOVY UOTFVAISSqQ

Ioyjeep Pul FUIIeH rdreasq ut squewsroxduy pesodorg
00% *3G¢ SedJanosey Jejuy @0eFJng JO esp UL squemesoxdwy pesodosI
000024 TesodsTo eSunes UT SqUsweAOJdn] pasodogg
000°*f.2 A7ddng xegep Ul squenasoxdnl pesodorg

- Ilu..._.!.lln e —

Tudy QY wVu SASSVID NI CEANIONI LON Nyid N). STOErot: aia G8vID

L1ddng xegey Ut squemeroxduy pasodosg

s xamans A W

sTEAGNS J0 NOIIWIdN0D NOan MDIIRELLT HivICG@uil DRIGNIAEG SLoTrowd oty SSVID

3sq0efoad Wy SSBID TC10f

00T .:.mw SE0JNOSIY Jojep @0BIIRG JO oS) UT siUcweroxdul pesodod
000 ¢ 0T4; TesodsTg eFemeg§ uT squswmesoxdu] pescdoag
oom..mmm $ hamubm Iojel Ul SiUenesc1du] pesodosg

AL B L AP A AN N e e

¢NOT L LLY HRvICHIT SUIHVRET ar: £LOME w¥p SSVID

XEVAHOS

NISVE-ENS HEATY R HHH0T

SILDELOYd THE momoﬁ iy



DOMINION

OF

muh"w{ ,,\ -mn:m»«. .
< “f"i"\ .vm | ,\'ﬂ @
- '\‘\ 'fh\ £ROY

DU T N e -
TN LEYDEN waTared r\’ﬁ("""‘"‘ S
4 L .

'hznuv
-~
\{sxwt:(

[T

N Stump

4 ke ~ 74 ’

NORTH DAKOTA

. RED RIVER DRAINAGE BASIN "

, GTATE PLANNING BOARD WEA PROJECT NO.

az - S -
.
)
' . . -
- . .
e T o w
e -
55 -
-
T T TR - -

PLATE T



_

e
¥

ALSEN
.

LN

e
B
&

g et

SN Stump
[ rthe

NORTH DAKOTA

REL R'VFR DRAINAGE BASIN

B2 56

STATF PLANNING BOARD W.PA, PROJECT NO i R GIsE P
st N N 3
PROPOSED IMPROVEMENTS IN USE OF o ‘\.}!F“E .._!
SURFACE WATER RESOURCES ~

' 21 \
P o

PRy
w36

-LEGEND-
EXISTING RESERVOR

m PROPOSED RESERVOR
<

PROPOSED RESERVOIR FOR FLOOD CONTROL & RIVER REGULATION

zz2t2 DIVERSION DITCH

Wiusal LEVEE
R Recreation -PRESENT CONDITIONS-
Rw wiLo LiFe conserwaTION U srream poLLumon
S MUNIGIPAL SUPPLY X srmeam FOw DEFICENCY

St STOCK WATERING & WATER CONSERVATION £ 51000 OMNGER
F  FLOOD GONTROL 8 RIVER REGULATION

GQEPARFL IN TME OFFICE OF THI CONSULTANT




DOMINION

K?mm@;ﬁ_

X
\ ,/“\
LEGEND
B Existing -ﬂeather Btation Petex%burg Tur_/_@/\
@ Existing Gaging Stntion ™
) .
@ Proposed New Gaging Station \

LOWZR DED RIVER SUB-BASIN

STREAM. GAGIKG
and
WEATHER OBSERVATION FACILIYTIES

Plate III



	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1

