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1. Introduction

It is being proposed that an antificial neservoir be constructed in the
Hillsboro arnea to provide a water supply for a 50,000 acre capacity sugan
beet processing plant. The souwrce of water is Lo be the Goose River and the
quantity required annually fon the processing plant would be 1,400 acre-feet. .
The stonage facilities requined ane to supply the 1,400 acre-feet consumptive
use and also such Losses incwwred through seepage and evaporation. The waten

Supply is 2o be provided s0Lelyfon purposes of the sugar beet negineny plant.

IT. Facilities Proposed

Facilities proposed to provide the water supply consist of an antigicial
neservoin, a pumping station Located on the Goose River, and a pipeline extending

gnom the pumping station to the neservoin.

ITI. Llocation

The artificial neservoin as currently planned, ,('A./to be Located within
the S% of Section 29, Township 146 Nonth, Range 50 West in Trailk County.
The pumping station is to be Located on the Goose River in the SE% of Section 32, |
Township 146 Nonth, Range 50 West which i8 approximately one-half mile upstream
grom a Lowhead dam on the Goose River referned to as Foogman Dam. The pipeline
would extend grom the pumping station to the artificial neservoin. See Exhibit
#1 gon facilities Rocation map.

IV. Existing Facilities

The Land area on which the artificial neservoir is to be constructed is
presently being utilized as cultivated Land. The pipeline is to parallel an
existing noadvay. The pumping station is Located within the reservoir anea of
Foogman Dam which will provide the pumping pool.
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Foogman Dam is Rocated in the N% of Section 5, Township 145 North,

Range 50 West. The drainage area above the dam is 1,203 square miles. The
spillway crest elevation is §81.14 MSL and is 13 feet above the streambed.
The Length of the wein is 100 feet. The dam creates a reservoir with a
sunface area of 44.5 acres and storage capacity of 190 acre-feef.

The dam was originally constucted by the Works Projects Administration
in 1938 and consists of a nubble masonny gravity type stnucture. The structure
was nenovated in 1963 by the State Water Commission through application of a
3 inch fayen of neinforced pneumatically applied montar. .The strwucturne 4s
presently in good condition.

V. Water Supply

The waten supply and availability was developed §rom reconds of the gaging
station Located on the Goose River at HilEsboro 600 feet upstieam from Foogman
Dam. The dwwation §low curve for the years 1941 through 1969 were developed
to detenmine availability of waten to supply the neservoir and pumping rates.

A copy of the curve is attached and refernred to as Exhibit #2. The average
discharge for 38 yeans of necond is 61.7 cubic feet per second on 44,700 acre-
feet pen year. The median of yearly mean dischanges is 36 cubic feet per

decond on 26,100 acre-feet per yeat.

VI. Engineending Investigations

Engineering field investigations consisted of area windshield neconnaissance,
developing topography on proposed Location of the artificial reservoinr at a
scake of 1" = 100", sounding and developing topognaphy of the Goose River pumping
Location area and cnoss sections and profiles in the area of the proposed pipe-
Line Location. In addition, a numben of bonings wene taken in the artificial
neservoin area and pumping intake stucture area to determine various 804l
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propenties required for design. A nepont coverning all Laboratorny tests and
desdign crnitenia on the s0ils is a parnt of this nepornt Listed as Exhibit #3,

VII. Design Data

1. Antigicial Reservoin

The antificial neservoir will consist of a rolled eanthgill dike gollowing
the perimeter of an area encompassing 180 acres. The eanthfill dike has a top
width of 15 feet with 3:1 outside sLope and 4:1 inside sfope. The inside sLope
48 1o have a four inch asphalt Linern a distance of 53' 6" from the top of the
dike extending dowmward toward the toe to provide fon erosion control. The
Zop of the dike is 1o be set at efevation 914.0 MSL. The water surface will
be 911.0 MSL at maximum Level. The bottom of the artificial reservoirn will
be 895.5 providing a maximum elevation differential of 15.5 feet. The
atificial neservoin is being proposed to be constructed one year in advance
0f §LLing in onden to allow for differential settlement and observation prion
to §illing. Construction of the dike will rnequire placement of 564,000 cubic
yands of eanth and placement of 52,000 square yards of asphalt Linex.

The waten sunface of the reservoin at elevation 911.0 provides an area
of 160 acres and a capacity of 2,360 acre-feet. The reserwoir anea-capacity

auvwe 48 attached as Exhibit #4.

2. Pumping Facilities

The intake structure 48 to consist of a structunal steel sheet piling
structune and the necessarny structural membens to support the pumps and motonrs.
A metal type building will house the facilities. There will be two pumps
Anstalled each one capable of discharging 20 cubic §eet per second fon
maximum capability of 40 cubic feet pen second. This is more than adequate
. 20 provide the 1,850 acre-feet of water requined annually fon consumpiive use
and evaporation Losses.
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The pumping facilities are to be designed in a mamnen which will peumit
both pumps to operate at tha_Aame time, on a single pump to operate. Electrnic
motons arne to be used forn power for the pumps.

The duration §low curve indicates sufficient §Lows in the Goose River Zo
allow pumping at a rate of 40 cfs for a 56 day period which would yield a total
of 4,480 acre-feet. Additional pumping could be conducted for a period of 19
days at the nate of 20 c§s which would yield anothen 760 acre-feet for a totak
0§ 5,240 acre-feet. It is our opinion that this is a more than adequate safety
facton design to allow for Low water years, to annually meet the nequirement of
1,850 acre-feet.

The pipeline will consist of 42 inch inside diametern neinforced concrete
presswie pipe which will be buried at Least six feetf befow ground Level to
prevent heaving due to §rost action.

The pipeline will be 42 inch nreinforced concretfe pipe ASTM designation 361.
Flap gate i85 to be provided at the discharge end. The fotal Length of pipe
nequined 448 3,826 Lineal feet. |

VITI. Physical Featunes and Engineerina Data

A. Atificial Reservoin

1. Total Profect Area 180 acres

2. Surface Waten Area 160 acnes

3. Pool Elevation 911 MSL

4. Bottom of Reservoin 895.5 MSL
| 5. Capacity at ELevation 911.0 2370 A.F.

6. Average Depth at Elevation 911.0 - 15.5 feet
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9.
10.
11.
12.
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Length of Embankment 11,069 {eet
Top Width 15 feet
Insdide Stope ' 4:1
Outside Sfope 3:1
Top of Embankment 914.0 MSL
Embankment Yardage 564,000 Cubic Yands

B. Pumping Structure

1.

Stwctural Steel Sheet Piling Structwrie

a. Top of Stacture 892 MSL

b. Controlled Watern Level 881.14 MSL

c. Bottom of Sump 872.5 MSL

d. Depth of Sump 8.64 feet

e. S.8.S8.P. MP110 u.S.S.

Pumps

a. 20 cfs Axial/Mixed FLow Pumps 2 Units

b. 100 HP ELectric Moton 2 Units
1. 1200 RPM

2. 460 Volts 3 Phase 60 Cycle
3. Powern Panel, Moton Contrnof and

F2ow Controls
Flanged End Check Valves 2 Units
Sunge Tank and Equalizen 2 Units
Pump House 1 Unit



C.

b~

Pipeline

1. 42" R.C.P. ASTM 361 3826 feet
2. Flap Gate 1 Unit

3. 2" Vent Pipe

IX. Estimated Construction Costs

1.
2,

-

3.

Eanth{ill Embankment - 564,000 ¥d.> @ $0.45

Reservoin Anga Stripping, PRacement and Seeding -
26,000 Yd.” @ $0.60

Asphatt Linen 4" Thick - 52,000 vd.% @ $2.22/yd.’
Pipe, 36" RCP - 4,000 L.F. @ $22.00/L.F. |
Pumps (two pumps)
Valves (two valves)
Pumping Sthucture
Pump House
ELectrical
Rock Riprap - 500 tons @ $10.00/Ton
Subtotal
Contingencies
Construetion Inspection
Contract Administration
TOTAL COST

$253,800.00

15,600.00
115,440.00
8§,000.00
25,000.00
2,000.00
14,000.00
6,000.00
2,000.00
5,000.00
$525,040.00
52,060.00
51,900.00
50,000.00

—

$679,000.00
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X. Watern Permit

Application forn a waten permit is fo be made by the Traill County Water
Management District to the State Water Commission forn the diversion of 2,670
acne-feet anmually from the Goose River at a maximum pumping hate of 40 cubic
feet pen second. The application fon the permii has been discussed infonmally
with the State Water Commission and no objections on problems neganding granting
the pernit are anticipated.

%R R RN NN
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FORMERLY OPERATED AS A DEPARTMENT OF

TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.
662 CROMWELL AVENUE — ST, PAUL, MINN. 56114 — 6415-6446

BRANCH OFFICES:

OFFICERS:
FARGO, ND, CHARLES W, BRITZIUS-President
BISMARCK, ND.

ROBERT F, WITTMAN-Executive Vice-President
8I0UX FALLS, SD. NORMAN E. HENNING-Vice-President
WATERLOO, 10WA CLINTON R. EUE-Secretary
ROCHESTER, MINN, JOHN F, GISLASON-Tressurer

June 28, 1972

North Dakota State Water Commission
State Office Building -
900 Boulevard

Bismarck, North Dakota 58501

Attention: Mr. Arland Grunseth

Re: Laboratory Tests - Proposed Reser-
'voir - Hillsboro, North Dakota -
N.D.S.W.C. Project Number 1476 -
#900-320

e j - Gentlemen: 5::/ S//é- - Scofé'aﬂ ZS

This report includes the results of the laboratory tests requested by you
on May 22 and June 6, 1972. We are transmitting five copies of our report.

As discussed with you, the C-U test requested on the sample from 24%'-26'

at boring 5 is incomplete. Peak stress for the second and third stages were
definitely less than normally expected on the first sample tested. Slight
€xcess pore pressure build-up was suspected as the main cause for the erratic
results. The second sample was then trimmed to a 2" diameter and allowed to
consolidate for three days under each confinement. However, the results were
still erratic and quite similar to those of the first sample tested. The
samples do contain some seams of alkali and it appears that the initial onset
of shear caused an actual breakage of alkali. particles and a subsequent pro-

nounced shear plane, We are reporting the peak deviator stress of the initial
portion from both C-U (stage) tests.

You will note that some of the samples are described as being slightly slick-
ensided. The description is based strictly on examination of tested samples
and it is possible that most of the slickensided planes were caused by com-
pression of the sample. Several samples were trimmed down from 2 13/16 inch
to 2 inch diameters, as indicated on the attached data sheets. Many of the

strength test results from the same thin wall tube do not compare well, because
of sample variance,

EXHIBIT #3

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELVES, ALL REPORTS ARE SUBMITTED A§ THE CONFIDENTIAL PROPERTY OF THE CLIENT,
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Page 2 - Laboratory Tests - Proposed Reser-
voir - Hillsboro, North Dakota -
N.D.S.W.C. Project Number 1476 -
#900-320

A1l the samples will be held at this office for three months and will then be
discarded, unless we are notified to do otherwise.

If you have any questions regarding the results of the tests or 1f we can be
of any further service to you, please contact us.

Very truly yours,

SOIL EXPLORATION COMPANY
Gordon R. Eischens
Wilfred A. Wahl, P. E.

GRE/WAW: kmj

Encs.
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REPORT OF TESTS OF SOIL
PROJECT: RESERVOIR , HILLSBORO, NORTH DAKOTA - N.D.S.W.C. #1476 June 28, 1972
REPORTED TO: North Dakota State Water Commission JOB NO.: 900-320
Boring No. 1 1 1 1 3 3 3 5
Depth (ft.) 59%-61 59%-61 69%-71 69%-71 143;-16 24%-16 35-36 13-14%
Top Bottom Top Bottom Middle Bottom Bottom Middle
Soil Type ML-CL CH ML-CL CL-SC CH CH CH CH
(ASTM: D 2488) Clayey Fat Clay, Clayey Sandy Clay, Fat Clay, Fat Clay, Fat Clay, Fat Clay,
Silt, gray Silt, gray, gray brown, brown, brown and brown and
gray lenses of slightly seams of gray gray mottled
fat clay slicken- alkali mottled
sided
Moisture Content (%) 44.5 27.6 18.7 41.5 53.9 45,3
Dry Density (pcf) 76.4 95.6 108.8 79.2 68.0 75.5
Unconfined Compressive 2,300 2,400 3,000 3,600 1,800 1,400 4,000
Strength (psf)
Sample Diameter 1 15/16 1 15/16 1 15/16 1 15/16 1 15/16 1 15/16 1 15/16
(inches)
Sample Height 37/8 37/8 37/8 37/8 3 7/8 37/8 37/8
(inches)
U-U Triaxial
(See attached graph) *
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REPORT OF TESTS OF SOIL
PROJECT: RESERVOIR , HILLSBORO, NORTH DAKOTA - N.D.S.W.C. #1476 June 28, 1972
REPORTED TO: North Dakota State Water Commission JOB NO.: 900-320
Boring No. 5 5 5 5 7 7 7 10
Depth (ft.) 13-14% 243-26 24%5-26 245-26 30-31 50-51 50-51 41-6
Bottom Top Middle Bottom Bottom Top Bottom Bottom
Soil Type CH CH CH CH CH CH CH CH
(ASTM: D 2488) Fat Clay, Fat Clay, Fat Clay, Fat Clay, Fat Clay, Fat Clay, Fat Clay, Fat Clay,
brown and brown and brown and brown and brownish gray, gray, " brown
gray mot- gray mot- gray mot- gray mot- gray slightly slightly mottied,
led, a few 1led, led, tled, slicken- slicken- blocky
roots slightly slightly slightly sided,: sided, structure
slicken- slicken- slicken- trace of trace of
sided, - sided, sided, gravel gravel
seams of seams of seams of
alkali alkali alkali
Moisture Content (%) s 51.0 47.7 41,2
P G est
Dry Density (pcf) | s 70.4 73.3 76.1
e
Unconfined Compressive 1,900 1,500 3,300 4,100 3,100 2,300 1,500
Strength (psf)
Sample Diameter (inches) 2 13/16 2 2 1 15/16 1 15/16 1 15/16 1 15/16
Sample Height (inches) 5 5/8 4 4 37/8 37/8 37/8 37/8
C-U Triaxial )
Confining Pressure (psf) 1,500
Deviator Stress (psf) 5,300

K

—_—
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REPORT OF TESTS OF SOIL
PROJECT: RESERVOIR HILLSBORO, NORTH DAKOTA - N.D.S.W.C. #1476 June 28, 1972
REPORTED TO: North Dakota State Water Commission JOB NO.: 900-320
Boring No. 10 11 11 11 11 11 11 11
Depth (ft.) 8-9% 14%-16 14%-16 19%-21 19%-21 19%-21 28%-26 24%-26
Top Middle Bottom Top Middle Bottom Middle Middle
Soil Type
(ASTM: D 2488) CH CH CH CH CH CH CH CH
Fat Clay, Fat Clay, Fat Clay, Fat Clay, Fat Clay, Fat Clay, Fat Clay Fat Clay,
brown and brown and brown brown brown brown brownish brownish
some gray some gray mottled, mottled, mottled mottled, gray, gray,
mottled mottled a few seams of seams of slightly slightly
lenses of alkali alkali slicken- slicken-
silty clay sided sided
Moisture Content (%) 43.1
Dry Density (pcf) 75.6
Unconfined Compressive 1,500 2,100 2,100 1,400 2,100
Strength (psf)
Sample Diameter (inches) 1 15/16 2 13/16 2 13/16 2 15/16 “ 2
Sample Height (inches) 3 7/8 5 5/8 5 5 5/8 3
U-U Triaxial
(See attached graph) . * *
C-U Triaxial % as
Confining Pressure (psf) 1,500
Deviator Stress (psf) 4,000
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REPORT OF TESTS OF SOIL
PROJECT: RESERVOIR, HILLSBORO, NORTH DAKOTA - N.D.S.W.C. #1476 June 28, 1972
REPORTED TO: North Dakota State Water Commission JOB NO.: 900-320
Boring No. 11 11 11 11 11 13 13
Depth (ft.) 24%-26 44%-46 5435-56 64%-66 643-66 -6 7-8%
Bottom Middle Middle Top Bottom Middle
Soil Type CH CH CH ML-CL CL-ML CH CH
(ASTM: D 2488) Fat Clay, Fat Clay, Fat Clay, Clayey Clayey Fat Clay, Fat Clay
brownish gray gray, Silt, Silt, gray, brown brown
gray, slightly gray lenses of mottied, mottled,
slightly slicken- silt slightly slightly
s1licken- sided blocky and slicken-
sided slicken- sided
sided
Moisture Content (%) 45.9 29.7 37.2 42.3
Dry Density (pcf) 74.7 92.5 81.8 77.7
Unconfined Compressive
Strength (psf) 3,900 2,700 1,600 1,100 3,200 2,400 2,700
Sample Diameter (inches) 2 2 13/16 1 15/16 1 15/16 1 15/16 1 15/16 1 15/16
Sample Height (inches) 4 55/8 37/8 37/8 37/8 37/8 31/2
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SolL EXPLORATION CCMPANY
TRIAXIAL TEST DATA
™ proJecT _ PROPOSED RESERVOIR, HILLSBORO, N.D.
P I_ ;I
= BORING NO.— 9 SAMPLE NO. DEPTHMEZ-)-
0 TYPE OF TEST Unconsolidated-Undrained (Staged)
E sAMPLE size: 2 13/16 , 5 5/8
© soiL Type:_(CH) Fat Clay
5 MOISTURE-DENSITY: % - PCF
3 ATTERBERG LIMITS: LL PL.
remarks_Sample confined under initial pressure
iATes with both ends sealed off, stressed under constant
“s*num %_(%) strain of 0.10 inches/minute to peak strength,
e — = above steps repeated twice more.
™
£
a 3 ;
w =1 :
¢ g :
L e B
o =~Fof=rre
< ol PO
w
5 T g
.

NORMAL STRESS (TSF)




]
)

rr rv

=

[T
" B '

-

g
W

(I
¥

PANY

SoiL ExPLoranc Com

TRIAXIAL TEST DATA

900-320

JOB NO.

PROPOSED RESERVOIR,

HILLSBORO, N.D.

PROJECT

Lo
1
'
= L]
%.d
@
o
©
z 5
ol
w
oo
v
c
—
o
s
©
=
=<
o
o
s
Z g
wo
o
. r—
b I e]
< 0
v o
S
O
=
ol =)
—
[
¢
oW
O -
z
o O
z
x o
o >
n -

5 5/8

(CH) Fat Clay

2 13/16

SAMPLE SIZE:
SOIL TYPE:

PCF

MOISTURE-DENSITY:

PL

LL

ATTERBERG LIMITS:

+J)
<
(18]
|
| . v L
= | | el R g
w0 ol +
%) o] O
@ =
S S (]
al Q@ | 3
o| +
— | = wn
< 3
or— 2
| © (1~
o= Q Q
= 0" [=1
o wn o
| m 2
| +
© (72} (3]
< +
=} N 3
Y =
O Y|
| o E
< ~
o—| O wn
G 43} Q
c| —| £
(o 324 O
(& [+) =
0| -
[
— | O
Ql T —
E|l = .
o] v O
w
5| 6
v
¥ O
o O o
oy
:5 £
“ =]
2 wn

1ce more.

above steps repeated tw

(%) -

STRAIN

fe —ipg—

e il &

LO

g

(dS1) SSIAULS ¥OLVIAZQ)

43

1
NORMALST&%%s(TSF)

2




Ealiln i S e N Dl Py iy Tl Pl By By By

{

( { .
SoiL ExXPLORATION COMPANY
TRIAXIAL TEST DATA
Jos No. _900-320
£ prosec PROPOSED RESERVOIR, HILLSBORO, N.D.lgl/' -
| BORING No. 11 samPLE NO._DEPTH(_Bef.tom.&_-
E TvPE OF TEsT_Unconsolidated-Undrained (Staged)
- SAMPLE size: 2 13/16 , 5 5/8 l
S soiL type:__(CH) Fat Clay
g MOISTURE-DENSITY:— % - PCF
8 ATTERBERG LIMITS: LL PL___
REMARKs_ Sample confined under initial pressure N
0 S Gl : with both ends sealed off, stressed under constant
bt o B o o =} Rt
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NORTH DAKOTA STATE WATER COMMISS ION :'
WORKSHEET
EARTHWORK QUANTITY
AND |
AREA CAPACITY ';
PROJECT NAME Hu...s&or:o e, NO. /47 (& _ DATE_ 6-26-12
COUNTY_TRpi L, COMPUTED BY_Si/7) H __ cHECKED BY
FOR r]‘ po gt pk B ; i .
Cut Elev, Dist, End Sum Half Dist. Accumulated
or i In Area of Sum of X Q
Fill Sta. Feet Ae, Areas | Areas 3SA Capacity |
875.5 | [45.444 Q
- T | =
R98.0 (42834 595 1. F.
—2 |
frnoy 146G, 7247 MQ_
. Y N
Gy T Lsems | 814.705
4¢3 | 151,459 265.5687 |
3 S 152,416 1. 14
1
' [53.512 Irz7o.81<r
A - D
‘- !sﬂ SZﬂ 2 ’
I
Lyb 15548 .5 1979.8 17
i2 | 157.247 1,.8‘?2'760
| I
I 158,353 _2,5‘.150_63_5_
q10 | | 159, 310 2203468
417 | o028 M_
]
SWC Form #13L4
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