WATER PERMIT NO. 5800-~-3
Phone: 605 426-6196

Name of Applicant: LeRoy Williams

Post Office Address: RR 1, Box 34, Ipswich SD 57451

Amount of Water Claimed: 34.6 ac-ft Total Acres: NA

Source of Water Supply: runoff

Water to be used for: domestic County: Edmunds

About 5 miles §, 4 W of Ipswich

PRIORITY Date Received: 1-31-94 Fee: $150 Remarks:

Corrected Application Received:

WATER _QUALITY APPROVAL RECEIVED: NA

Period of Annual Use: Jan 1= Dec 31

APPROVED/CONDITIONAL (Circle one)

WI-1 Description same as Application YES NO REMARKS:

Diversion Point: SE 1/4 SW 1/4 Sec 14-T122N-R69W

Land to be Irrigated: ’ /1
Well Log: Driller: Licensed YES NO

REMARKS:

Depth of Well:

Type of Map: topo

PREPARED BY: Douglas Lipetsky, PE

Reviewed and the Number

Assigned on: 1-31-94 By:

Karen Schlaak




FORM 2: Application for uses other than irigation (type or print) © Mail to: Water Rights Dijv.
PO . - : 5238 E. Capi N
No.-5500-3 Hydrologic Unit £/&220, 5 Pierre, (S:?)plsl’?g(')l '

Map No. ' asin C (605) 778-3352
Newspaper TASWE P Tribuns, Bk 7

'Applicaﬁon For Permit To Appropriafe Water Within The State Of South r'quk'oid

Check use of water: Industrial‘D Commercial D Municipal D Other Common Dis(rivbut_i’on S)s[em D '
Rural Water System O Suburban Housing D Geothermal Hear [J Institutional [ Recreatiphai D
Domestic B (above 18gpm) Other D

Type of Application: Check one_'or more of the following

New Vested Right D Future Use D : Change Use D

D Amend Permit No.__________ with old priority date retained
Change diversion poini(s) D Add diversion point(s) D Other D
D Application t0: Change diversion point(s) D Add diversion poini(s) D on Permit No.

D Construction to use water reserved by Future Use Permit No

I. Name of Applicant _LeRoy Williams Phone ,\'0(,6‘05)426'6196
Post Office Address _RR_1 Box 34  Ipswich SD State __ 57451
tSereet. RR or Boxy (Cityy ’ Zipy Cande

A .,

Amount of water claimed (¢.{.s) 34.6 acre feet

3 Somce of wiane snnnly AIO-_6_5 square mile unnamed watershed "/ZL/’M?[“IE _

1o

Location of point of diversion SE 1/4¥SN 1/4 of sec 14, T122N, R6M

4.
oot /
Water 1mpouno/ea/ : S/2 swly
County FEdmunds
5. Countes where water will be used Edmunds '

6. Annual paiod duting which water is 1o be used _yearlong use;@? / - DC& c3/

7. Give a briel description of proposed project. When available include any preliminary engineering report or other
reports or information that will help explain the project. (Auach sheet if more space is needed)

see enclosure

Attachments: 7 Autach Form 2A if diversion from a well or dugout, or if storage of water, is p
{(see instruction)
STATE OF Sé)l‘Té—] DAKOTA)SS
Wog dmunds
ng\“’) ; ——)

X TV
Sram 20l oret— : .
iz Sgmladas the applicant, certifv that I have read
‘-mhjisci'pplicaf’f;h‘., have examined the attached map and that the matters stated are trueapd that } intend. and am able to
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o

compmq\:‘h? necessary construction. E S:
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Supplemental Information
(type or print in ink)

1. Well Information - Proposed construction

a)  Diill Hole Diameter ' Depth

b)  Casing Type Diameter Thickness
¢)  Soeen Type Diamecier Thickness
d)-  Gravel Pack Thickness ; Length of Gravel Pack

€) Depth o Top ol Water Bearing Material

h Depth 10 Water (ground sutface to watet level)
g) Distance 1o nearest existing domestic well:
On applicants propeny On property owned by others

2. Dugout Information Estimates

a) Surface Dimensions Depth

b) Depth 1o water (ground surface 1o watey Jevel)

3. Warar Storage Dams

H the proposed water use system contains one o mare storage dinms, please furnish the information requested below,
The Tocations of cach dam should be shown on the map submitted with the application.

A Hapivace engineering oy government agency was insolved in the design of this diom please give then name

and addiess
Ducks Unlimited

3502 Franklin Ave. by Frecbomd _4 feet
Bismark, ND 58501
(701)258-5599

O Gress Widin 12 feet

Crest Lengih 370 feet

(c)
l "l d) Height 12 feet

water surface (b) / ’ ¢) Primary Ouder Capacity 195 _cfs
i Pipe, diameter 84 _inch riser
48 inch barrel
l X X H Secondiy Spillway Capacity 790 ¢fs
(d) Spillway widihy 100 feet

g) X &Y Slope

. [ Upstieam 3:1
\ o
(e)

Downsteam 3:1

Swface Area of Impoundmem 12,0 acres

A~ Storage 34.6 acte leet
E{?ﬁﬁ%.ﬁ‘/ ’Oeg""/y Diainage area above dam 6816 _acres

4.0%



SOUTH DAKOTA
WATER PERMIT NO. 5800-3

Date of first receipt of application January 31, 1994.

The Chief Engineer, on behalf of the Water Management Board, issues Water Permit No. 5800-3 to

LeRoy Wiliams, RR 1, Box 34, Ipswich SD 57451 authorizing the construction of the water use
system and the placing of water to beneficial use subject to the following limitations, conditions and
qualifications:

1.

2.

Water Permit No. 5800-3 to_impound 34.6 acre-feet of runoff water by constructing a dam
located in the SE 1/4 SW 1/4 Section 14-T122N-R69W. Water will be impounded in the S 1/2

SW 1/4 Section 14-T122N-R69W and stored annually to an elevation of 1613.0 feet mean sea

level.

The water appropriated shall be used for the purpose of supplying water for domestic use and
fish and wildlife propagation and may not exceed the amount of water needed for beneficial use

for domestic use and fish and wildlife propagation purposes.

The water is to be used during the following described annual period: January 1 - December
31.

The date of approval of Permit No. 5800-3 is April 4, 1994.
The date from which applicant may claim right is January 31, 1994.

One-fifth of the construction is to be completed on or before October 4, 1996.

All construction is to be completed on or before April 4, 1999.
Water is to be put to beneficial use on or before April 4, 2003.

Water rights obtained in compliance with the laws of the State of South Dakota may not be
unlawfully impaired by this appropriation.

QUALIFICATION

Low flows as needed for downstream domestic use, including livestock water and prior water
rights must be by-passed.

WATER MANAGEMENT BOARD

By: o MAY 18 1934
John I-éa’tch, Chief Engineer date
Water Rights Division

Department of Environment and Natural Resources




United States Department of the Interior

FISH AND WILDLIFE SERVICE IN REPLY REFER TO:
SAND LAKE NATIONAL WILDLIFE REFUGE
RR1, BOX 25
COLUMBIA, SOUTH DAKOTA 57433-9761
605/885-6320

January 28, 1994

Karen Schlaak, Natural Resources Analyst
Water Rights Division

DENR

Foss Building

Pierre, SD 57501

RE: LeRoy Williams Water Permit
Dear Karen,

Enclosed is a water permit application along with a design report
and plans for a dam reconstruction owned by LeRoy Williams. Ducks
Unlimited and the Fish and Wildlife are helping LeRoy with both the
permitting processes and the financing of the reconstruction.
Enclosed is a $150.00 money order to cover the cost of the
application fee.

The Fish and Wildlife Service would appreciate being informed on
the progress of the application if that would be possible. Please
send any information to the address above.

Sincerely,

<
Bo Schulz
Biological Technician
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DESIGN REPORT /

December 6, 1993 ‘ i

\e -.*-"’:”“ #
PROJECT : WILLIAMS DAM N et
SD-155-01 Nt e
LOCATION: Sections 14, T 122 N, R 69 W

5 miles south, 5 miles west of Ipswich
Edmunds County, South Dakota

MARSH DATA: Full Service Level (FSL) @ 1613.0
12.0 Surface Acres @ FSL
34.6 Acre-Feet Capacity @ FSL

PROJECT DESCRIPTION:

The project as proposed involves reconstruction of an existing dam
located on land owned by Mr. LeRoy Williams. No other private or
public land will be affected by the project. The U.S. Fish and
Wildlife Service is negotiating a 30-year Wildlife Extension
Agreement with Mr. Williams for the area encompassing the wetland

project. The existing breached embankment 1is on an unnamed
drainage that discharges into the North Fork Snake Creek and
eventually into the James River. The contributing watershed

consists of approximately 10.65 square miles. Another breached
dam, known as Two Bar Two Grazing Association Dam is located about
1% miles upstream on the same drainage. Ducks Unlimited is also
planning to restore that small dam which will have approximately
the same capacity as Williams Dam.

PRELIMINARY RISK ASSESSMENT:

The project site is located in a rural area of Edmunds County. No
residences or other buildings are located directly downstream
adjacent to the outlet channel. A gravel section line road with a
42" diameter corrugated metal pipe (CMP) exists approximately 1700
feet downstream from the existing embankment. A few more gravel
section line roads with CMPs exist as the drainage continues
downstream prior to it entering the North Fork Snake Creek.

Based on information obtained in the field, data present on the
U.S.G.S. quadrangular maps, and the relative small size and
capacity of the created marsh, the general public would be in no
danger in the unlikely event of a dam failure. No loss of life and
minimal or no economic loss would be expected. Therefore, per the
classification criteria outlined in Chapter 74:02:08 "Safety of
Dams," it is recommended that the proposed dam be classified as a
small, low hazard, Category 3 dam.



The product of the intermediate storage capac1ty (69.6 acre-feet)
times the effective height (8 feet) is 557 which is less than 3000.
Therefore, the minimum spillway design flood is a 25-year frequency
per 74:02:08:07.01 and must be passed through the spillway without

overtopping the embankment.

DESIGN:

In accordance with South Dakota requirement 74:02:08:07.01, the
ninimum spillway design flood for the proposed dam is a 25 year
frequency event. The proposed dam is designed to exceed the South
Dakota requirements. The primary spillway will pass flows in
excess of those produced by a 5-year 24 hour rainfall without using
the emergency spillway. In addition, the primary and emergency
spillways will pass flows in excess of those produced by a 100-year
24 hour rainfall event without overtopping the embankment.

An 84" diameter CMP overflow riser with a 48" diameter CMP outlet
barrel is proposed as the primary spillway. The structure will
have removable stoplogs to provide variable control and drawdown
capability. The riser overflow crest elevation or full service
level (FSL) is proposed at elevation 1613.0.

A 100 foot wide emergency spillway will be excavated to assist in
passing the high flow events. The spillway crest elevation will be
at elevation 1615.0. In addition, two natural overflow areas exist
and will pass some flow during high water episodes as well.

Regression equations provided in Techniques for Estlmatlng Flood
Peaks, Volumes, and Hydrographs on Small Streams in South Dakotal
were used to develop flood peaks for design purposes. The Soil
Conservation Service (SCS) TR-20 Hydrology program was then
calibrated by adjusting the curve number to produce a peak inflow
for the various design events similar to those determined using the
regression equations. The curve numbers were reviewed to ensure
they were realistic for the runoff event. The calibrated TR-20
model was then used to determine the discharge at various reservoir
stages with respect to time. The program uses accepted procedures
to develop inflow and outflow hydrographs. The primary spillway
capacity was calculated by comparing discharges developed by the
weir flow formula and formulas for calculating head loss through
corrugated metal pipe. The emergency spillway capacity was
calculated using Technical Release No. 39 Hydraulics of Broad-
Crested Spillways developed by the SCS. A total discharge curve
for the proposed dam is attached.

1Becker, Lawrence D., U.S. Geological Survey, Water
Resources Investigations 80-80, September 1980.

2



~

As previously indicated, Ducks Unlimited 1is proposing to
reconstruct a small, similar type dam 1} miles upstream from this
site. Assuming all permits and approvals are obtained, the
construction will take place at relatively the same time.
Therefore, the hydrology and hydraulics associated with the design
for the dam upstream were taken into account in this design as
well. Flows were routed through the upstream reservoir and water
control structure prior to conducting the hydraulic calculations
for this project.

The following is a relationship between peak inflows, corresponding
outflows, and reservoir elevations for the Williams Dam project
using the previously-mentioned methods of analysis:

PEAK MAXIMUM WATER FREEBOARD TOTAL

EVENT INFIOWS SURFACE ELEVATION AVAILABLE DISCHARGE
5 YR 138 CFS 1614.57 2.76 FT 133 CFsS
10 ¥R 229 CFS 1615.37 1.96 FT 211 CFS
25 YR 422 CFS 1616.12 1.21 FT 410 CFS
50 YR 634 CFS 1616.56 0.77 FT 627 CFS
100 YR 870 CFS 1616.85 0.48 FT 864 CFS

Primary Spillway (Riser) Crest Elevation € 1613.0
100’ Wide Emergency Spillway Crest @ 1615.0
Top of Embankment Elevation € 1617.33

A preliminary set of plans is submitted with the Design Report. A
set of standard construction specifications has previously been
submitted to the Division of Water Rights for the purposes of
permit review.

Dated: December 6, 1993

Doug Lipetzky, P.E
PE-4499
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RECEIPT
Division of Water Rights
South Dakota Department of Environment and Natural Resources

414020

.y 7 ¢
Pierre, January 31 19 94
RECEIVED OF__Sand Lake Refuge, Columbia, SI
*the following amount in fees for services rendered as provided for by law:
»
. [’/ Y = . oy
Fee for Application for Permit No. _;)_&QQL_—J to Appropriate Water, to construct 150100
and to put water to beneficial use
Fee for Application for Permit No. ______ to Appropriate Water, for Future
Use
Fee to retain Future Use PermitNo. ______ after period of seven years.

Fee for Inspecting Constructed Works, confirming beneficial use and issuing Water
License No.

Fee for Filing Transfer Form

Fee for Filing Extension Request

Fee for

(Any Other Work Provided by Law)

Chief/fingineer



DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES
JOE FOSS BUILDING

523 EAST CAPITOL
PIERRE SOUTH DAKOTA  57501-3181

March 9, 1994

Doug Lipetzky, P.E.
Ducks Unlimited, Inc.
3502 Franklin Ave.
Bismarck, ND 58501

Dear Mr. Lipetzky:

We have reviewed the plans and specifications for the Williams
Dam located in the SE 1/4 SW 1/4 of Section 14-T122N-R69W in
Edmunds County. The plans and specifications as submitted are
approved. Approval of the plans and specifications does not
authorize construction of the project. No construction may begin
until Water Permit Application No. 5800-3 is approved.

Our review was to determine compliance with the requirements of
the Water Management Board Safety of Dams Rules, Chapter
74:02:08. Approval of these plans and specifications does not
release U.S. Fish and Wildlife Service or Mr. Williams as owner
of the dam, from the responsibility for operating and maintaining
the dam in good repair to assure the safety of the dam.

The Williams Dam will be classified as a small size Category 3
dam with a dam height of 12 feet and a normal storage capacity of
35 acre-feet and a maximum storage capacity of 135 acre-feet.

If you have any questions, please feel free to contact me.

Sincerely,

Tl plAdB

Gale N. Selken, P.E.

Natural Resources Engineer 1V
for John Hatch, Chief Engineer
Water Rights Division

605 773-3352

c: LeRoy Williams
Boyd Schulz, USFWS



REPORT ON
WATER PERMIT APPLICATION No. 5800-3
LeRoy Williams
February 28, 1994

Water Permit Application No. 5800-3 has been filed by LeRoy
Williams to impound 34.6 acre-feet of water in a dam. The dam will
be located in the SE 1/4 SW 1/4 of Section 14-T122N-R69W, in
Edmunds County. The water will be used for domestic use and fish
and wildlife propagation.

Discussion:

This project is a cooperative effort between Ducks Unlimited, Inc.
the U.S. Fish & Wildlife Service and Mr. Williams. The project
involves the reconstruction of an existing breached dam at this
location that failed some time ago. Ducks Unlimited and the USFWS
are also planning to restore another breached dam (Water Permit
Application No. 5799-3, Two Bar Two Grazing Assoc.) located about
1.5 miles upstream of Williams Dam.

The Williams Dam will be classified as a Category 3, Low Hazard
dam. It has been designed by Ducks Unlimited, Inc. and the plans
and specifications have been approved; although, construction can
not start until Water Permit Application No. 5800-3 is approved.

The Williams Dam will be 12 feet high with a normal storage
capacity of 35 acre-feet with a reservoir level at the primary
spillway elevation, and a maximum storage capacity of 135 acre-feet
with the reservoir level at the top of dam elevation. A dam of
this size and hazard classification is required to have a minimum
spillway design capable of passing a 25 year frequency event.

Williams Dam is designed to have a 84 inch CMP drop inlet with an
48 inch barrel as the primary spillway and a 100 foot wide earthcut
secondary spillway. The dam has a drainage area of 10.65 square
miles. Ducks Unlimited uses the Soil Conservation Service TR-20
Hydrology program to route the runoff through the upstream dam and
get a peak inflow from a 25 year-24 hour frequency event of 422 cfs
at the Williams Dam and a peak discharge of 410 cfs with 1.21 feet
of freeboard. They also get a peak inflow of 870 cfs from a 100
year-24 hour frequency event and a peak discharge of 864 cfs with
0.48 feet of freeboard.

The annual yield for the drainage area with a 50 percent chance of
occurrence, or 1 out of 2 years, is expected to be approximately
360 acre-feet.

The Williams Dam is located on a tributary of North Snake Creek
about 6 miles upstream of the confluence of the tributary and the
main channel of North Snake Creek. There are no existing Water
Permits/Rights on this tributary; however, there are two small dams
located on the tributary about 3 miles downstream. The dams are in
the SE 1/4 of Section 19 and the SW 1/4 of Section 20-T122N-R68W.
The reconstruction of the Williams Dam and the upstream dam (Two
Bar Two Grazing Assoc.) should have 1little effect on these
downstream dams.



Page 2
Application No. 5800-3

Conclusions:

1. Water Permit Application No. 5800-3 should be approved since
unappropriated water is available and approval will not have
any adverse effects on existing Water Permits/Rights.

2. If approved, the low flow bypass requirement for downstream
domestic use should be a qualification on Water Permit
Application No. 5800-3.

TimotHy G. Schaal, P.E.
Natural Resources Engineer III

Approved by.

ol 77 AL

Gale N. Selken, P.E.
Natural Resources Engineer IV




RECOMMENDATION OF CHIEF ENGINEER FOR WATER PERMIT
APPLICATION NO. 5800-3, LeRoy Williams

Pursuant to SDCL 46-2A-2, the following is the recommendation of
the chief Engineer, Water Rights Division, Department of
Environment and Natural Resources concerning Water Permit
Application No. 5800-3, LeRoy Williams, RR 1 Box 34, Ipswich, SD
57451.

The chief Engineer is recommending APPROVAL of Application No.
5800-3 because 1) there is reasonable probability that there is
unappropriated water available for the applicant's proposed use, 2)
the proposed diversion can be developed without unlawful impairment
of existing rights, 3) the proposed use is a beneficial use and 4)
in the public interest with the following qualification.

Low flows as needed for downstream domestic use, including
livestock water and prior water rights must be by-passed.

See report on application for additional information.

JOHN HATCH, Chief Engineer
March 4, 1994



DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES

JOE FOSS BUILDING

523 EAST CAPITOL

PIERRE SOUTH DAKQOTA  57501-3181

EAT FACES. GREAT PLACES.

NOTE: TO BE SURE OF PUBLICATION ON
THE CORRECT DATES, CONTACT
THE NEWSPAPER RIGHT AWAY.

March 8, 1994

LeRoy Williams
RR 1 Box 34
Ipswich, SD 57451

Dear Mr. Williams:

Water Permit Application No. 5800-3 for domestic use has been examined and found to comply
with the South Dakota Water Laws and applicable rules. A notice of hearing has been sent
to the Publisher of the Ipswich Tribune printed at Ipswich, SD (Ph # 426-6471). For your
information, a copy of the notice, the recommendation of the Chief Engineer and a report
on the application are enclosed. Please review the notice prior to publication and notify
this office, if you have any corrections or questions.

Be sure to contact the above newspaper to authorize publication of your Notice of Hearing
and to arrange for payment. Early contact with the paper can eliminate delays. The
publisher has been instructed to publish your notice once each week for two consecutive
weeks with the last publication to occur twenty days before the board meeting. The
newspaper has been instructed to send us the Proof of Publication. We must receive Proof
of Publication before action can be taken on the application.

Sincerely,

b Sk
Eric Gronlund

Natural Resources Engineer
605 773-3352

enclosures

NOTE: If you plan to contest any part of the Chief Engineer’s recommendation, you
must file a petition pursuant to the procedures outlined in the attached
notice of hearing. The Water Management Board will then consider your
concerns during a hearing on the application.

c: Boyd Schulz, Biological Technician, U.S. Fish and Wildlife Service, Sand Lake National
Wildlife Refuge, RR 1 Box 25, Columbia, SD 57433-9761



DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES
JOE FOSS BUILDING

523 EAST CAPITOL
PIERRE SOUTH DAKOTA  57501-3181

REAT FACES. GREAT PLACES.

March 8, 1994

Ipswich Tribune
Box 7
Ipswich, SD 57451-0007

ATTENTION: Legal Department

Enclosed is a Notice of Hearing on Application No. 5800-3 to be published
twice. Please publish the first notice on March 16, 1994, with the second
publication 7 days later.

The APPLICANT MUST VERIFY TO YOU THAT THE NOTICE IS TO BE PUBLISHED, before
you make the first publication. Please BILL the APPLICANT for the cost of
publication. The APPLICANT is LeRoy Williams, RR 1 Box 34, Ipswich, SD 57451
(Ph # 426-6196).

A copy of BOTH publications must be SENT to the WATER RIGHTS DIVISION.
IMMEDIATELY return the FIRST publication with the FIRST Transmittal form on
the bottom of this page. The first copy is needed to check the publication
for errors so any corrections can be made in the second publication.
Publication errors can invalidate the public notice and cause

the applicant costly delays.

Please be sure the SECOND publication is returned IMMEDIATELY with the
enclosed Proof of Publication form. DO NOT WAIT until the end of the month or
the billing cycle. No action may be taken on the permit application until
proof of publication has been received.

Sincerely,

Eric Gronlund
Natural Resources Engineer
605 773-3352

enclosures
- e ———— CUT HERE-—~—~—== -
FIRST TRANSMITTAL NOTICE TO: Eric Gronlund
Water Rights Division
No. Joe Foss Building
Pierre SD 57501-3181
Date
We are in receipt of your letter of enclosing Notice of
Hearing to Appropriate Water by Application No. which was first
published in our issue of . ENCLOSED IS A COPY OF THIS

FIRST PUBLICATION.

Name Newspaper



Instruction to Newspaper ~ Publish first Notice on March 16, 1994, with the
second publication 7 days later. The applicant is responsible for payment.

e S T T = — - — T — - — — T T — —— — — — — — - ——— — — — S —— — — —— — —— —— ———————— —— —————. T —————

NOTICE OF APPLICATION NO. 5800-3 to Appropriate Water

Notice is given that LeRoy Williams, RR 1 Box 34, Ipswich, SD 57451 has
filed an application for a water permit to impound 34.6 acre-feet of runoff
water by constructing a dam located in the SE 1/4 SW 1/4 Section 14-T122N-
R69W. Water will be impounded in the S 1/2 SW 1/4 Section 14-T122N-R69W
and stored annually to an elevation of 1613.0 feet mean sea level. Water
will be used for domestic use and fish and wildlife propagation.

Pursuant to SDCL 46-2A-2, the Chief Engineer recommends APPROVAL of
Application No. 5800-3 because 1) unappropriated water is available, 2)
existing rights will not be unlawfully impaired, 3) it is a beneficial use
of water, and 4) it is in the public interest. 1In accordance with SDCL 46-
2A-23, the chief engineer will act on the application, as recommended,
unless a petition is filed opposing the application or the applicant files
a petition contesting the chief engineer's recommendation. If a petition
opposing the application or contesting the recommendation is filed, then a
hearing will be scheduled and the Water Management Board will consider the
application. Notice of the hearing will be given to the applicant and any
person filing a petition.

Any person interested in opposing or supporting this application or
recommendation must file a written petition with BOTH the applicant and
chief engineer. The applicant must file a petition if contesting the chief
engineer's recommendation. The Chief Engineer's address is "Water Rights
Division, Foss Building, 523 E Capitol, Pierre SD 57501 (605 773-3352)"
and the applicant's mailing address is given above. A petition filed by
either an interested person or the applicant must be filed by April 4,
1994,

The petition may be informal, but must include a statement describing the
petitioner's interest in the application, the petitioner's reasons for
opposing or supporting the application, and the signature and mailing
address of the petitioner or the petitioner's legal counsel, if legal
counsel is obtained. Contact Eric Gronlund at the above Water Rights
Division address to request copies of information pertaining to this
application. Russell L. Stone, Acting Secretary, Department of Environment
and Natural Resources.




Form 8

PROOF OF PUBLICATION

STATE OF SOUTH DAKOTA )

) ss
County of_Edmiinds )

I, RUTH GIRSON

certify that the attached printed Notice was

taken from the _1pSyICH TRIBUNE

printed and published in __[PSWICH

County of FDMUNDS and State of

South Dakota. The notice was published in
the newspaper on the following two dates:

March 16, 1994

March 23, 1994

Cost of Printing: _ $33.95

(Signature)

BOOKKFEPER

(Title)

3-43-94

(Date Signed)

PUBLIC NOTICE

* NOTICE OF APPLICATION NO. 5800-3

to Appropriate Water
Notice is given that LeRoy Williams,
RR 1 Box 34, Ipswich, SD 57451 has

. filed an application for a water permit to
_impound 34.6 acre-feet of runoff water
. by constructing a dam located in the SE

1/4 SW 1/4 Section 14-T122N-R69W.

" Water will be impounded in the S 1/2 SW
* 1/4 Section 14-T122N-R69W and stored

annually to an elevation of 1613.0 feet
mean sea level. Water will be used for
domestic use and fish and wildlife propa-
gation.

Pursuant to SDCL 46-2A-2, the Chief
Engineer recommends APPROVAL of
Application No. 5800-3, because 1)
unappropriated water is available, 2)
existing rights will not be unlawfully
impaired, 3) it is a beneficial use of
water, and 4) it is in the public interest. In
accordance with SDCL 46-2A-23, the
chief engineer will act on the application,
as recommended, unless a petition is
filed opposing the application or the
applicant files a petition contesting the
chief engineer’s recommendation. if a
petition opposing the apptication or con-
testing the recommendation is filed, then
a hearing will be scheduled and the
Water Management Board will consider
the application. Notice of the hearing will
be given fo the applicant and any person
filing a petition.

Any person interested in opposing or
supporting this application or recommen-
dation must file a written petition with
BOTH the applicant and chief engineer.
The applicant must file a petition if con-
testing the chief engineer’s recommen-
dation. The Chief Engineer's address is
“Water Rights Division, Foss Building,
523 E Capitol, Pierre SD 57501 (605
773-3352)" and the applicant's mailing
address is given above. A petition filed
by either an interested person or the
applicant must be filed by April 4, 1994.

The petiton may be informal, but must
include a statement describing the peti-
tioner's interest in the application, the
petitioner's reasons for opposing or sup-
porting the application, and the signature
and mailing address of the petitioner or
the petitioner's legal counsel, if legal
counsel is obtrained. Contact Eric
Gronlund at the above Water Rights
Division address to request copies of
information pertaining to this application.
Russell L. Stone, Acting Secretary,
Department of Environment and Natural
Resources.

(Publish T 3-16,23)




DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES

JOE FOSS BUILDING

523 EAST CAPITOL

PIERRE SOUTH DAKOTA  57501-3181

REAT FACES. GREATPLACES.
MAY 18 1994

LeRoy Williams
RR 1 Box 34
Ipswich, SD 57451

Dear Mr. Williams:

Enclosed is Water Permit No. 5800-~3 authorizing construction of
your water diversion system and beneficial use of the water, not
exceeding the limits as specified in the Water Permit.

Also enclosed is Form 10, Notice of Completion of Works and
Application of Water to Beneficial Use, which you are to complete
and submit to the Chief Engineer when you have completed the system
and/or have put the water to beneficial use. An inspection can
then be scheduled so that the Water License may be issued, thus
completing your acquisition of a Water Right.

Very truly yours,

JOHN HATCH, chief Engineer
Water Rights Division
605 773-3352

enclosures

PLEASE NOTE: Certain changes can be made in your permit within the
five year construction period, usually without affecting the
priority date provided an application to amend your permit is made
within the five year period - i.e. changes in location or number of
diversion points (wells) or location of land to be irrigated. Well
locations for wells into the same aquifer can be moved up to 660
feet without application.

Applications to amend a permit after the five year construction
period will be assigned a new priority date. Applications to
change water sources, to add lands or increase original diversion
rates, if approved will usually receive the date of the new
application as a priority date regardless of the five year
construction period.

c: Boyd Schulz, US Dept of the Interior, Sand Lake Nat'l Wildlife
Refuge, RR 1 Box 25, Columbia, SD 57433-9761
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Form 10

NOTICE OF COMPLETION OF WORKS AND
APPLICATION OF WATER TO BENEFICIAL USE

Date /0 ~ & *jﬁ/

TO: Water Rights Division, DENR
523 E. Capitol
Pierre, SD 57501-3181 .

14135 - 358 AVE

FROM: ,g&@hfm Y ' Btk S -RFg7s=
(name) (address) 4
%@_M £T)S Y26~6/96
(city) (state) (zip) (phone)

| have completed the construction of the water diversion system and | have put the water

to beneficial use to the maximum extent it is going to be used. | have not exceeded the
amounts specified in Water Permit No. 4| %00-3

Water Permit No. 5 500’3 states that the diversion system is to be constructed by

4.4- \q 19 , and that the water is put to beneficial use by
(date)

H-4- 2003

(date)

The diversion system was completedon 9 = J£ — i/
(date)’

Applying the water to beneficial use was completed on /9 — 4% — 25/
(date)

You may schedule an inspection so that the Water License may be issued.

t

isignature)



j_{@ DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES

JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE, SOUTH DAKOTA 57501-3182

www.state.sd.us/dent

AT FAcES, GREAT PLACES

July 31, 2001

5799-3
5800-3
Brian Wehausen
Sand Lake Refuge
39650 Sand Lake Dr

Columbia, SD 57433
Dear Mr. Wehausen:

On June 5, 2001, the investigation of the water use systems, as developed under Water Permit
No. 5799-3 (Two Bar Two Grazing Association) and Water Permit No. 5800-3 (LeRoy
Williams), was completed by Stacy Johnson, a staff engineer with our program. Both of these
permits are located in Edmunds County, South Dakota. The final water right document, the water
license, can now be issued for each permit.

State law requires that we charge a $50.00 fee for the investigation and issuance of each water
license. It is our understanding that Sand Lake Refuge will be paying the fee for the grazing
association and for Mr. Williams.  Upon receipt of $100.00 from you, we will complete
processing the water licenses. The check or money order for the fee (total of $100.00) should be
made payable to the “Water Rights Program”.

If you have any questions regarding the water permits, the investigation of the water use systems
or payment of the fees, please contact Genny McMath with our program at (605) 773-3352.

Sincerely,

ﬁ"*"f e /YIA,ZL/Q,

Genny McMath
Environmental Scientist
Water Rights Program
(605) 773-3352




/@g@ DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES

JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE, SOUTH DAKOTA 57501-3182

www,state.sd.us/denr

CREATFACES, GREAT PLACES.

%k k% ok ok sk ok ok ks sk skok ok

*INVOICE*

dokok ok ok koK ok Kok ok ok

Invoice No. 20411-5799-3&5800-3

Brian Wehausen
Sand Lake Refuge
39650 Sand Lake Dr.
Columbia, SD 57433

Investigation & issuance of water license #5799-3

(Two Bar Two Grzing Association) $50.00
Investigation & issuance of water license #5800-3 :

(Le Roy Williams) $50.00
PLEASE PAY THISAMOUNT: ~ * $100.00

O s A

Glenda Marks
Secretary

Water Rights Program
(605) 773-3352
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RECEIPT
Water Rights Program

South Dakota Department of Environment and Natural Resources

11416942

[ Pierre, October 16 ,20 01

RECEIVED OF _Brian Wehausen., Sand Lake Refuge, 39650 Sard Lake Dr., Columbia, SD 57433

the following amount in fees for services rendered as provided for by law:  (Le Roy Williams)

Fee for Application for Permit No. to Appropriate Water, to construct

and to put water to beneficial use

Fee for Application for Permit No. to Appropriate Water, for Future
| Use
Fee to retain Future Use PermitNo. ________ after period of seven years.

Fee for Inspecting Constructed Works, confirming beneficial use and issuing Water

License No. 5800-3

Fee for Filing Transfer Form

Fee for Filing Extension Request

Fee for
Paymwent was en electronic transfer

50

0G

{Any Other Work Provided by Law) Total

500

jbw&m&&luu

C}uef Engineer



Verhelst, Sandy

From: Tillman, Sandy

Sent: Monday, October 15, 2001 4:17 PM
To: Verhelst, Sandy

Subject: 9/6 FWS wire

This wire was receipted in by Commerce and they then realized it didn't belong to them. Does this belong to DENR?

FWS TREAS 312 MISC PAY 090601 466000364141600 RMT*IV*20411-5799-3&5800-3 **
$100.00 09/06/2001

5220FWS TREAS 312 3121036500CCDMISC PAY
0906010109062492121036500000027
622091408598000000017012697630000010000466000364141600SOUTH DAKOTA DEPT OF
061121036504157514

T0SRMT*IV*20411-5799-3&5800-3 ********INVOICE DATE: 09/04/01 \00014157514




Permit No. 5800-3
James River - Water District

Other permit/license(s) associated with project: none
Contact Person & Address: LeRoy Williams, 14135 358" Avenue, Ipswich SD 57451

Report Of Examination Of Works

On, June 5, 2001, I made a thorough examination of the water use system constructed by LeRoy Williams of
14135 358" Avenue, Ipswich SD 57451 holder of Permit No. 5800-3, bearing the priority of January 1, 1994,
authorizing the storage of 34.6 acre-feet of the waters for domestic use and fish and wildlife propagation
purposes, in Edmunds County.

The system is in the following condition good. The point of diversion is located from the SW corner of Section
14 T122N-R69W it is 1442 feet east and 463 feet north with a longitude of -99.127914 and a latitude of
45.376841. The works are capable of diverting and conveying storing 34.6 acre-feet of water that is to be used for
domestic use and fish and wildlife propagation purposes. '

The license should be issued for 34.6 acre-feet of storage.

Review of Permit Qualifications And Regulations:

1) Special qualifications to permit being abided by yes

2) All structures, wells and lands on map yes

3) Irrigation Questionnaires checked to determine if permit owner started irrigation by the end of construction
period NA

4) Exceptions to compliance are: none

Report On the Specifics of the System

Dam Information:

1) Height to crest 12 feet 2) Height to primary spillway or outlet 8 feet
3) Height to secondary spillway NA ft 4) Crest width 12 feet
5) Crest length @ feet 6) Spillway length 400 feet
7) Spiliway width 100 feet 8) Approx. storage 34.6 ac-ft
9) Outlet tubes:
a) height 84 inches b) type CMP

¢) valved drop 48” diameter d) valve type none




COMMENTS: Riprap is located on the downstream side of the dam. Pipe is slightly bent on the

downstream side of dam. Some of the impounded water is located in Section 15 T122N-R69W.

E ity O Qbdon =300
Stacy J. Johfsof Date

Natural Resources Project Engineer
DENR, Water Rights Program




Area of impoundment of water = 34.6 Acre-feet

Section 14 T122N-R69W

Center of Dam

i?\‘,\\__w_rm._;_,}_-?.,__
Stacy J Johnson
Natural Resources Engineer

SD DENR Water Rights Program




STATE OF SOUTH DAKOTA

WATER LICENSE NO. 5800-3

(1) LeRoy Williams, 14135 358™ Avenue, Ipswich SD 57451 made Application No. 5800-3, January 31, 1994 for
a water permit to impound 34.6 acre-feet of water from runoff, Edmunds County, South Dakota for fish & wildlife
propagation and domestic use purposes. Permit No. 5800-3, with a priority date of January 31, 1994 was approved
April 4, 1994 and issued to the applicant for diversion of water with construction of the described water supply
system to be completed on or before April 4, 1999 and for the application to beneficial use of said water on or

before April 4, 2003.

(2) It is certified that the permit holder has complied with the provisions of South Dakota State Law relating to
completion of the construction of the storage dam and is entitled to impound 34.6 acre-feet of water for beneficial
use with sufficient water annually to maintain the water level to the outlet elevation of 1613.0 feet mean sea level.
The location of the storage dam (spillway) is 1,442 feet east and 463 feet north of the southwest corner of Section
14-T122N-R69W (SE ¥ SW Y4).

(3) The permit holder has complied with the provisions of South Dakota State Law relating to the application of
water to beneficial use.

(4) Pursuant to South Dakota Water Law 46-5-30.1 LeRoy Williams, 14135 358" Avenue, Ipswich SD 57451 the
holder and/or owner of Water Right No. 5800-3 is issued a license to appropriate water, the right to impound 34.6
acre-feet of water from runoff with sufficient water annually to maintain the water level to the outlet elevation of
1613.0 feet mean sea level with a priority date of January 31, 1994 from the location specified in (2) of this license
for fish & wildlife propagation and domestic use purposes. This license is subject to any limitations or
qualifications listed in Water Right No. 5800-3 and subject to South Dakota State Law.

Podad Edt DEC 07 2001

Garland Erbele, Chief Engineer date
Water Rights Program
Department of Environment and Natural Resources
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LOCAL DU COORDINATES WITH AZIMUTH DETERMINED WI
BRUNTON COMPASS WITH A 9 1/2° OF
ACCOUNTED FOR

N

E 8300

AV4
N

I

EMBANKMENT & STA. 0+00
N 9500.00

> E 963455
0
3 $
'\
X P X R 5 R &
— i A 0 = e

PROJECT TOPOGRAPHY
SCALE: 1=100"

3 8

o n

[0} (@)

L L

10000

£

LEGEND

A DU CONTROL POINT
(#5 REBAR, CAPPED & STAMPED)|

¥———X EXISTING FENCELINE
©  TREES/BRUSH
—O—  OVERHEAD POWERPOLES
b 4 SOIL BORING LOCATION
(SEE SHEET 7 FOR DETAILLS) o
————— FULL SERVICE LEVEL (FSL>
Lt

i i

- GRAVEL ROAD ——

I
MAGNETIC DECLINAT

EXISTIING 48’¢ CMP
INV. 1599.84

ANV, 155999

N

SRER e
UNLIMITED

INC.

GREAT PLAINS REGIONAL OFFICE

S8-190-01

WILLIAMS DAM

PROJECT NO.

DESIGNED BY: D.J.L.
DRAWN BY: r%

SURVEYED BY:G.J. T.H

FRUIEDT

ol
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i=el-94 e B
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5




|

EMBANKMENT @ STA, 3+50=
BREACH EXCAVATION/STRUCTURE & STA. 0+60

BREACH EXCAVATION/
STRUCTURE STA. 0+00
N:9799.0
E #8316

\> “
N
o
\

2

®©
Q\
NoX
Q
Q
@\
Qo
// /
TOP OF EXISTING 1
EMBANKMENT

APPRIX: ELEV. 1617

BREACH EXCAVATION

SCALE: 17=20’

BREACH EXCAVATION NOTE:

THE BREACH: EX@ANATION INVILVES 1296 L.Y.—-P WHICH IS
INCLUDED IN THE TOTAL "EXCAVATION” PAY QUANTITY. SUITABLE
MATERIAL SHALL BE STOCKPILED & USED AS FILL FOR EMBANKMENT
CONSTRUCTION. WASTE MATERIAL SHALL BE PLACED ON THE
COMPLETED DOWNSTREAM SLOPE PRIOR TO TOPSOIL PLACEMENT

AS DIRECTED BY THE ENGINEER.

1622.00
1620.00
1618.00 —

KEMONVE & STHCKPILE &' TOPSDIL,
SCARIFY ADDITIONAL 127 PRIOR TO
PLACING COMPACTED EMBANKMENT,

REAPREAD MIN. 4” TOPSODIL OVER

CIOMPACTED EMBANKMENT, f

1616.00 1

1614.00
1612.00
1610.00 —
1608.00 —
1606.00 —
1604.00
1602.00 —
1600.00

1598.00

2+00.00

¢ REMENAE oee SURAE K BLCE o s TR SR
EMBANKMENT RESPREAD 47 MINIMUM ON COMPLETED
1614.00— | EMBANKMENT.
1612,00— | 4
1610,00— A GROUND SURFACE
1608.00 i D
1606.00— \\tl———/ >\¥____- 4
1604,00— 31 - l - 31 1603.043\BOTTOM OF
1602.00— S IR e EXCAVATION
1600.00— v - i
1998080
1596.00 ) I I S i
o 00} o O o
< (an) o £ o)
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g ; He i
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ol O 48 o e
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S C— | !
] '\\ T e s i O T i SR
“ | / e B e S
\ o
, \ l ,
3:1 L_[_jl
J 1603.04BOTTOM OF
R EXCAVATION
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® BH-5 REMOVE & STOCKPILE 6° TOPSOIL.
RESPREAD MIN. 4° TDPSDIL DVER
COMPLETED SPILLWAY.
, APPROX. EXISTING
% GROUND SURFACE
DU-65-93 21
N 10000.00 VARIESENSEE PROFILE THIS SHEET
%%vm\‘\'\% E 10000.00 . S e
’ ELEV. 1615.00 - 50+ T DR Y
: t
\ "~/ SR et e A R I i e O
e NOT TO SCALE
\\‘,\‘.\7\
| 5 ~ ~TN e ;
¥ 1613.S@UINLET CHANNEL
% : ; bidadise! : / (AFTER TOPSOIL)
Y REMOVE & STOCKPILE 6” TOPSDIL. , e Roiend e
RESPREAD MIN, 4 TOPSOIL OVER ' ADLNELENVEL EREST .
COMPLETED SPILLWAY. , | aab TER (TOPSOILO
1620.00 | / /
1616.007 r v, £ APPROX. EXISTING
fééggg > \ GROUND SURFACE
1604.00]
1600.00 < — : ‘
el s S
ADDITIONAL BORROW AREA 3 = = - =zl | L g e S S
SEE NOTE ON SITE PLAN ~ e I f 0zl 8 T o " 2 =
I THIS SHEET FDOR DETAILS. o g 4 SZH|Rog w > ™ o
' e g gt S
\ S gthiatie) D i Tie) ol o
{ ////\ 0l iw-— ™| L HE
; =3 WP | D <
| ol o O e i 2 T — T
‘ ; i e 21
o> % o [0, oo
2 i H2Y gy ol
'; +Him L ol Ui o e Hl A
EMERGENCY SPILLWAY §© PROFILE
NOT TO SCALE
1610.00 e Ngw
ADDITIONAL BORROW MATERIAL FOR THE !
EMBANKMENT SHALL BE OBTAINED ADJACENT \
TO THE E.S. INLET CHANNEL. THE INLET SEE PLUNGE POOL
CHANNEL MAY BE DEEPENED TO ELEV. 1610.0 5EMH*“§Q}ET 5L s I B e T M RAMME KT
THRU STA. 1+00. AFTER STA. 1+00, THE INLET - e - ORE “;.LW;T; ekl Stk
CHANNEL SHALL REMAIN AT ELEV. 16135, ol e da
THE INLET CHANNEL MAY BE WIDENED AS
NECESSARY. % S
| 18P OF 1015
RE. g COMPACTED BERM
TA, O+OO i
APPROX. EXISTING _s ‘
GROUND SURFACE - ;
£STA. 0425 1 IREMOVE & STOCKPILE 6° TOPSOIL,
BEGIN INLFT ~mme— A SCARIFY ADDITIONAL 12 PRIOR TO
Bt L | PLACING COMPACTED EMBANKMENT,
£ wiets ' . RESPREAD MIN. 4" TOPSOIL OVER
EMBANKMENT X"’SECTIDN COMPACTED EMBANKMENT,
NOT TO SCALE
REMOVE & STOCKPILE 6° TOPSOIL.
SCARIFY ADDITIDNAL 12”7 PRIOR TO
ey l PLACING COMPACTED EMBANKMENT,
CURVE DATA Q3 e U SRR 1617.0@3TOP OF COMPACTED EMBANKMENT
P ¢ ' / (BEFORE TOPSOIL PLACEMENT)
A=100°04'36 1622.007 l |
R=150.00" e = = g 1618.00 L
T=179.00" U Tl & INEE REMEC SENTX _\BRtACH EXCAVATION 1614.007 ST 5 31 f | \ APPROX. EXISTING
Ezg?&O%T SEE SMEE DOiE- R R RGBT ATE S 115012-881 \ 1615.04y EVEL CREST 3 31 \GROUND SURFACE
A : 506.00 (AFTER TOPSOIL) 1603.045BOTTOM OF
: g g;g@é% fggg-ggi S BREACH EXCAVATION
3 ' T S T T T = ‘l\ } Ao T T T T
e O C=229.94' & 4' < S S 5 ' & s Sae =S
FlE s e e M=53.65’ & } i B - o & = ': | : S | o | [—; e
(AFTER TOPSOIL) iy | S o ~ ~ 9 o < € 2 < 0 o
£=83.54 I o l&i » QL‘J\E oY | ™ é é e 9] +~‘__‘ O
\ \ \ ' o “ LEg R ' O O Z >
BH‘E LleJJQ S 955 o G el i e gy
EMERGENCY SPILLWAY C STA, 1+/4.67= Y5 = e o oot R I W . e rof 57 2
EMBANKMENT € STA. 0+98 sy IZEWEw Qi G S et 89 J5 BaE  fir- T
S 4| = +e 0 i Gt ) MR +5 H3 [+ s HH < N> 5
*Q D(Y)Z - OLL_] - "“Ldz[.j ,—7>\ (Y)[j (Y(K mD m> A Lt =
o v X = Jsne =t = S <« i 1 = <T il R
BH-2 <|a VL <T| L] L =N ka0 H v <~ £ —a >
HZ W — = oo el LB Al L = 0 c/)qzx I Z <
VW M L] Dy L VLl M Himig M o lum il L L Hill A
|
i< | EMBANKMENT & PROFILE
ELEV. 1615.0 | NOT TO SCALE
(AFTER TOPSOILY |
!
EXCAVATION QUANTITY NOTE:
; THE EXCAVATION REQUIRED FOR THE EMERGENCY SPILLWAY (ES) IS APPROXIMATELY 1413 C.Y.
| THIS QUANTITY IS NOT INCLUDED IN THE “EXCAVATION” PAY QUANTITY. SUITABLE
1 MATERIAL FROM THE E.S. SHALL BE CONSIDERED BORROW FOR THE EMBANKMENT & WILL BE
; PAID FOR AS “EMBANKMENT.” TOPSOIL STRIPPING & RESPREADING ON THE E.S. SHALL BE
i CONSIDERED INCIDENTAL TO “SITE PREPARATION.”
[—r |
/ 7 EMBANKMENT NOTE:
| e IR : SUITABLE MATERIAL FROM THE BREACH EXCAVATION & EMERGENCY SPILLWAY SHALL BE USED
IN EMBANKMENT CONSTRUCTION. ADDITIONAL MATERIAL REQUIRED SHALL BE TAKEN FROOM
ADJACENT TO THE EMERGENCY SPILLWAY INLET CHANNEL AS SHOWN.
S} k
)@ |
o %
,\(_)
o o DUCKS PROJECT No, SD-155-1 DESIGNED BY: D.J.L.
92 UNLIMITED WILLIAMS DAM DRAWN BY: B
z‘ﬂroi INC SURVEYED BY:
=t ke = 2 il
i SITE PLAN GREAT PLAINS REGIONAL OFFICE RO 0T STTE  PLAN creckep gy, B-RK.
d g s SCALE: 17=307 DATE: SHEET NO. APPROVED BY: APPROVED BY:
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Atz 1-20-94 4 OF 7
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BREACH EXCAVATION/ ' &
STRUCTURE STA. 0+00 / ; % 7
N 9799.0 2’ DEPTH CLASS II RIPRAP B o
£ 98316 W/ FILTER FABRIC NA ©
BENEATH RIPRAP U £
\\
EMBANKMENT @ STA. 3+50= TOP OF RIPRAP
| BREACH EXCAVATION/STRUCTURE € STA. g+60l ELEV. 1607.0
Q
Qs ”
: 600 48°% CMP /
160
e
\\\
© OUTLET CHANNEL
L O BOTTOM ELEV. 16050
S
o
% T APPROX, TOE /
OF EMBANKMENT
ﬁ/
TOP OF COMPACTED BERM >‘\>\
10 TOP WIDTH, ELEV: 16130 7
OUTLET CHANNFL
DAYLIGHT ELEV. 16050~
/ APPROX. STA., 1476
i > i
TOP OF COMPACTED EMBANKMENT S \\
12* TOP WIDTH, ELEV. 1617.0 N
Mot PLUNGE POOL PLAN
o SCALE: 17=10"
SCALE: thegme T '
r._4 IRSEHABWESIR S Ie) 0 A T R S S ,,,_,.,,,,_,_A.__4 E) ; b SRR S B S LSO N U R P N S S S e S ST
28"
23" £8-
-_l —_— —— — 5 e e
o Ty S S
F—%’ 6" 425" \
1617.0an TOP OF 1 :
10 31 | COMPACTED EMBANKMENT |
STEP BEVEL bl Bt o |
SEE SHEET 6 OF 7  1gp OF .
FOR DETAIL \CDMPACTED Bi/rﬁmﬁLIL N ?O4afFCMlP4 RGIASER
o e o B R END 3:1 SLOPE, BEGIN 21 SLOPE
e 3X1 v FOR PLUNGE POOL
| ~ TRASHRACK NOT SHOWN RIPRAP )
~INVERTM1608.0 3
s
INVERT g1608.0 160504 BOTTOM OF
T CHANNEL
SR i G
14 l_.F., 16 GA, S:O./. \\ 1604.0 \7/
2 2/3x1/2 CORRUGATION // ukd ool
—mm 4 8wENPEE I, S=152% O 1599 ‘G;BDTT M OF PLUNGE POOL
BUTTOM OF 1602.5/ 16 GA. IF 3x1 CORRUGATIDNS, 12 GA. IF 2 2/3x1/2 CORRUGATION _ [~ o T0P OF RIPRAR
CONCRETE BASE ) 2
\\CL b iy DUCKS PROJECT No. SD-155-1 DESIGNED BY: D.J.L.
WATER CONTROL STRUCTURE V) FILTER FABRIC UNLIMITED WILLIAMS DAM DRAWN BY: B
Q PRDFILE UNDER RIPRAP |NC. SURVEYED BY:
o . il T LIRE PLAN & PRIOFHE Risbraonio ¢ B I
GREAT PLAINS REGIONAL OFFICE | U i R CHECKFD BY
Nilile el SUALE DATE: SHEET NO. APPROVED BY: APPROVED BY:
1-20-94 % 0fF




/
1/2° DIA. LUG RODS—
COVER TO BE FABRICATED FROM \ “aeE iy e
3/4" NON-FLATTENED EXPANDED METAL S, VERTICAL GUIDE ‘ iR A By o BETWEEN
MESH. TACK WELD MESH TO L 2°x2’x1/4* F | (3) 1 CMP CONNECTING BAND—_ \ SR L g B Ko
@ 3 C-C. MESH NOT TO BE WELDED @i | | WELD 5/8°¢ , : BN | | Ak
FRAME ON HINGED LID. : | RODS TO ANGLE 1 ‘ i
| A |
‘FU l = 2-1/4 BOTTOM GUIDE |
. | PLATE METAL l
HEAVY DUTY HASP > . . , I
: e el (R _1/4"x REQUIRED WIDTH x L.F. OF RISER e R SX GRADE BITUMINOUS SEALER-/
I MIN, 1/4* THICK TO COVER | 6 BAND DVERLAP
| ENTIRE AREA TO BE BANDED. |
tlﬂ LS et g WELT AT EoRBEE N FILL \VOIDS WITH BITUMINOUS FILLER C/EJHERQCE}R 38/%?3%%;[ ISNT%LALLDLGS NOTE | !
HEAVY DUTY 4“ HINGE /\@, CONTACT POINTS E Rk ; "%6"x3/16"
| INSIDE CORRUGATIDN, sfast iy g W/D HANDLES ; . A
- = ’/ i ~ P \ | 1 ]
_ ! OUTSIDE OF CORRUGATION, CMP RISER i J0P DF CONCRETE i SFae | CONNECTING BAND WIDTH |
FILL SPACE WITH | CMP RISER i ¥ BASE CMP CULVERT— S STATED IN NOTES
BITUMINOUS FILLER ; :
(TYP. BOTH SIDES) fi By 3r T T T b ose et W D
® j LG gl T AFTER BANDS HAVE BEEN TIGHTENED, A CDAT OF NDTE TO SUPPLIERS: g
gl i yi_g o P ' SX SEALER SHALL BE APPLIED ARDOUND THE CULVERT IF ANNULAR PIPE IS USED, USE A 2 FT. WIDE
AT THE ENDS OF THE CONNECTING BAND AND ALONG ANNULAR BAND. IF HELICAL PIPE WITH 4" ° -
i Vg PLAN VIEW t“ |B| Z| IN | e| S | | |E| | |li lil || IIE IIE | é || THE OF THE BAND DVERLAP. CORRUGATIONS REROLLED TO ANNULAR IS USED,
WELD FOUR 4°x5/8"¢ ROD NOT TO SCALE g e USE A 21 INCH WIDE ANNULAR BAND. SEE
\ PERPENDICULAR TO VERTICAL NOT TO SCAL SPECIFICATION 207.2,
\ RODS SPACED EQUIDISTANTLY
IRASHRACK T0 BE | ARDUND TRASHRACK TD CONNECTING BAND DETAIL
CONSTRUCTED DOF \ASSIST IN INSTALLATION s
EECKA R B/i'e ROE 10" CC TR N Rl
/ s /
,
fais = e - S Tr | o T
\ u i
T \ 12 | CONTINUOUS WELD CUT 1/4" PLATE TO NOTE
' A o | 1/4* PLATE TO CMP | MATCH CORRUGATION CONSTRUCTED S A S
ddoellije g BEVEL UPSTREAM END OF 18¢ CMP ONLY,
| ; |
| i M | M\\ 6 SLEnl e e cuT TR
| Si_ge 1/4" PLATE METAL 1 7 MATCH CONSTRUCTED SIDESLOPE
TOP OF RISERL — —}6” i e, 0. o OR PER MANUFACTURER RECOMMENDATIONS
1/2'8 LUG BANDC :l ﬁ {_n I “ H ” J( | ;’ \&p\ -
(p ‘ VIEE o) I Il | N RYY ’ Lo adtand oun O
e RO i ke 8 I e 18 | L3"X 2-1/2"X1/4 | o
oo gk g I e e ) | IL
T i STEP BEVEL DETAIL
§ | M v e “
Vi “CMP RISER NETEL S C AL E
SECTION 4B
TRASHRACK DETAIL NOT TO SCALE
ol e
NOT TO SCALE i
STOPLOG GUIDE DETAIL 6
T kol , WELD STOPLOG GUIDE TO RISER ot
/ SEE DETAIL THIS SHEET 1/4 f_ g
/ | T T g .
X ﬂ J—L & By e
\ 847¢ CMP RISER | | e Ij
\ 10 LF, 14 GA, | Ir
\ 3 x 1 CORRUGATION
\ 5/8°¢ BAR WELDED TO TS AS SHOWN
\ (4 REQ’D. PER STOPLOG)
)
\ STEEL STOPLOGS WILL BE SUPPLIED BY DUCKS UNLIMITED
36" : & DELIVERED TO THE CONTRACTOR. CONTRACTOR SHALL
\
\ SUPPLY BARS & WELD THEM TO STOPLOGS, & DELIVER
VLo 3T ¥R/ 4" STOPLOGS TO SITE.
| WELD TO RISER
/ 5-0r STEEL SEHPLUG DETAIL
/ NOT TO SCALE
/
2 —
/ L - et -
g SUPPORT | il g . )
/ #4 REBAR ANGLE [ |
| 12’C-C BOTH WAYS | }
| | = |
1/_,611 /" 5 F\\ \\ t
| / | ‘ \ |
| | |
/ { s Y ‘ ¢ E ‘
( ﬁ | | ‘ 1 L
7{ ,Q@ £ LOCATE ANGLE AT — | I |
| MIDPOINT DF RISER ) | : , | | |
| TRASHRACK l | i 1/2°8 BAR
| | | | NOT SHOWN l | et
| 189 : |
| e : £x | I STug | l : e | NOTE: A i
foo AWELD CONDLET T RISER ; T SRR iyt i A +5/_0* % PR T R e % o b iy ; 2 LIFTING HDODOKS REQUIRED
| WITH CONTINUDUS WELD | : . |' |
| (TYP. BOTH CONDUIT) | ! | ! 180 |
| STUB | |
i i % ! S8 = 05" ] 5
| 48'¢ CMP STUB | Tt | |
l 12 GA, IF 2 2/3 x 1/2 CORR o |
| 14 GA, IF 3 x 1 CORR. ' | | | ' e
5/~0" | N e | e 6
| | | 4
| 1 A STOPLOG GUIDE ; ‘ U
1 (STOPLOGS NOT - amae } 3 b
| | CAST-IN-PLACE — SHOWND
: ’ CAST-IN-PLACE > 2 TR, |
i | | STOPLOG LIFTING HOOK DETAL
CONCRETE BASE b | NOT TO SCALE
,SEE DETAIL : |
_ // THIS SHEET &1604.0 __w’p b cx
|
| b v A A A A A N N e i ARG, A b S : S
| t 6° b .t 2 b B ﬁ . b <% b ol b .s b o b o2 g ..b TL e {
# ° .c. . .-. ° e.' .-. o '0. ° .-. . .0. o .o' ° .-. 03. BDTTDM DF |
L ] e e | UG |
CMP RISER
| B c.m . Y o, ' -\.e . ., : < : o . . : <o, : CDNTRDL STRUCT URE PLAN DUCKS SD-155-1 Sk
! P 1o A8 Jie AR L 4. Jie ARee . e RS e ARV o P ee . m-é-— = ——— = ROJECT NO. DESIGNED BY:
ke o / V s 1oleoay EBLEQETQF o o UNLIMITED WILLIAMS DAM oRawN BY: B
CAST-IN-PLACE #4 REBAR, 12° C-C b " INC B
CONCRETE BASE BOTH WAYS Vi o i :
CDNTRDL STRUCTURE ETAI ger e ol GREAT PLAINS REGIONAL OFFICE STRUCTURE DETAILS cHECKED BY: BRK,
— e ————— - — — e o et s St e DATE: SHEET. NO. APPROVED BY: APPROVED BY:
NOT TO SCALE 1-20-94 &.0F




144639

MIDWEST TESTING LABORATORY

Al

JoB No. B3462 LOG OR TEST BORING NO. ! VERTICAL SCALE D
PROJECT Proposed Rehabilitation, Williams Dam, Edmunds County, South Dakota
f oszm SOIL DESCRIPTION SAMPLE N LABORATORY TESTS l
‘ fEbt SURFACE ELEV. NO.| TYPE | vALUE | MOISTURE| DENSITY LLIPL Qu ‘
3" X
: FILL-LEAN CLAY WITH SAND- 1! sB 19 s
! brown, stiff to rather stiff, trace | '
] of gravel, topsoil inclusions f
g Lslrnpd . | :
: *FILL-LEAN CLAY WITH SAND-dark i
i grayish brown, vegctation l
(CL) |
; 18| S8B 21
i
|
! . [ 47 sB 12
‘ FILL-LEAN CLAY WITH SAND-dark
I| ¢ | brown, organics (CL)
‘ LEAN CLAY WITH SAND-dark
i grayish brown to grayish brown, 5 SB 9 2
| rather stiff to stiff, trace of i e 18 i
gravel, organics in the upper 18",
I moist, waterbearing sand seams
! (CL)
l’ 16| SB | 15
I & SB 16
|
|
|
|
1 8| SB 19
|
21
END OF BORING | o]
|| WATER LEVEL DATA BORING DATA
DATE | TIME CAVE IN DEPTH | WATER LEVEL
M _11-1-93 10:50 HSA 193" 18’ STARTED_ 11-1-93 compLETED 11-1-93 €@ 10:50
{| 11~1-99 10:55 18" 12! METHOD USED

P

3 1/4" HSA 0-19%'

It

crew cHier M. Roberts

I )

1900 Commerce St /

2

MIDWEST TESTING LABORATORY

P.O. Box 2084 / Bismarck, North Dakota 58502

Phone (701) 258-2833 / Fax (701) 258-2857

REPORT OF: TESTS OF SOILS
) PROJECT: Proposed Rehabilitation DATE: November 23, 1993
: Williams Dam
Edmunds County, South Dakota
REPORTED TO: Ducks Unlimited, Inc COPIES:
Attn: Doug Lipetzky
3502 Franklin Ave
Bismarck, ND 58501-9329
l PROJECT NO: B3462
|
SAMPLE NUMBER: 1
LOCATION: Boring 2, depth 2-4%’
CLASSIFICATION: LEAN CLAY WITH SAND
|
o CORORY Grayish brown

! LABORATORY MOISTURE-DENSITY RELATION (see attached curve):

Method
Optimum Moisture (%)
| Maximum Density (#/cu.ft.)

LABORATORY PERMEABILITY:

Method

Specimen Density (ft/cu.ft.)
Remolded Moisture Content (%)
Coefficient of Permeability (cm/sec)
Saturated Moisture Content (%)

ASTM:D898-78, Method A
18.3
106.8

Falling head
101.5

20.3 g
3.7%10
21.9

A

MIDWEST TESTING LABORATORY

JoB No. B3462 LOG OR TEST BORING NO. 2 VERTICAL SCALE -
proJecT Proposed Rehabilitation, Williams Dem, Edmunds County, South Dakota
[DE:M SOIL DESCRIPTION SAMPLE N LABORATORY TESTS
I otes SURFACE ELEV NC.| TYPE | VALUE | MOISTURE| CDENSITY LLIPL Qu
FILL-LEAN CLAY WITH SAND-
l brown, stiff, roots
3 (CL) L SB 16 40/16
b |
' LEAN CLAY WITH SAND-grayish |2 | SB 15
I brown, rather stiff to stiff, trace r
of gravel, white mineral and !
! crystalline inclusions |
‘ (CL) l
Ii a
| |
lg 31°88 | 26
|
| 6 |
I: END OF BORING {
| |
|
|
|
i
|
i
|
‘1
11 ‘ ‘
ll |
f} t 4 { J
l WATER LEVEL DATA |["BCRING DATA ,
4 DATE | 1M CAVE IN DEPTH | WATER LEVEL || 5
[l_11-1-83 ! 11:10 HSA 44 None . .} svarteo. 11-1-93 compLeTED. 11-1-93 @ 11:10,
11315 34 None | METHOD usED '

'_.U;l:

LL_:L

3 1/4" HSA 0-4%'

~rew cHigfe M. Roberts

|

‘ PRO

[ REPORTED TO:

)

MIDWEST TESTING LABORATORY

1900 Commerce St. / P.O. Box 2084 / Bismarck, ND 54502

Dial (701) 258-2833 / FAX (701) 258-2857

REPORT OF:

Proposed Rehabilitation
Williams Dam

JECT:

Edmunds County, South Dakota

Ducks Unlimited, Inc
Attn: Doug Lipetzky
3502 Franklin Ave

MOISTURE-DENSITY RELATIONS OF SOIL

DATE: November 29,

COPIES:

1993

A

[ Bismarck, ND 58501-9329
PROJECT NO: B3462
MPLE NUMBER: 1 MAXIMUM DENSITY. 106.8#/cu.ft. opTIMUM MOISTURE: 18-3%
(test boring 2, depth 2-41") B S R ;;y;;.-‘.‘....;f‘.‘“ .
: - - ) T T : B S T
{ETHOD: AS’I?M.DGQB 78, Method A, (-#4 = L0 L I I N R i
Basis) T 1 T TT T I 8 BB
IL TYPE: LEAN CLAY WITH SAND- f U ! : ! — ; A — :
rayis rown T SRR 7
€ Ylhb ; i : I% l‘vﬂI !
it T T T T B A T
I 112 | BT A 3K | ] £ 4§ 1 [ ' ] | ! 1 | L i [l
1 T I N o S S N B ! T T T 1 TT T
T T 1 N | 1 1 1 ;] T 11 JR
B S T 1 t T T T %
T % o O SR ¢ 1 ; i Iv:
T
| 7 mE AN RE A | ,
| il 1 I
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JOB NO.

A\

B3462

LOG OR TEST BORING NO.

MIDWEST TESTING LABORATORY

3

VERTICAL SCALE -

’PROJE"T Proposed Rehabilitation, Williams Dam, Edmunds County, South Dakota

‘ SEPTH SOIL DESCRIPTION SAMPLE N LABORATORY TESTS
| rer SURFACE ELEV. no.] tvee | vatuz [moisture] DENSITY LR ou
' LEAN CLAY WITH SAND-grayish
brown, rather stiff to very stiff to
stiff, trace of gravel, white {1 | SB 15
1 mineral inclusions, surface '1
vegetation in upper 4"
| (CL)
;‘ 12 ; SB 36 15.8 112.4 43/14
|
|
bda' | 8B 23
Sas
|6 |
| | END OF BORING
| |
[l
i
|
i
i
)
|
!
|
‘l
i
i
|
H
I
o
i i | | 1
WATER LEVEL DATA || BORING DATA
t DATE | It4E | CAVE IN DEPTH | WATER LEVEL | ‘
| 11-1-83 | 11:30 | HSA 4% None | starteo11-1-93  compiergp_ 11-1-93 € 11:301
[: 11-1-93 | 11:35 3+ None i METHOD USED
T |
KR | " 3 1/4" HSA 0-4%Y
|

| crew cHigr M.

Roberts

Classification of Soils For Engineering Purposes
ASTM:D 2487-85

Crena lor Assigring Group Symoots and Group Names Using Laborstory Tests”

So! Classihication

Grouo Group Name®
Sympo!
Coarse-Grained Sous Graveis Ciean Graveis Cuzr¢anc 1gCcgY Gw wa!l graded grave!’
More than 50% retained on More than 50% cosrse Leas than 5% hnes®
No 200 s«eve traction rewined on Cu=4 andror 1> Ce>3 GP Poorty gragec glva!‘
No 4 peve
Graveis with Fines Fines classity as ML or MK GMm Suty grave’ ¢~
More than 12% hines®
Fines classity as CL or CH GC Clayey gravet’ ¢~
Sanas Ciean Sanos Cux6 ana 13 Ccs sw Waell-graced sanc’
50% or more of coarse Less tman 5% hnes®
racuon passes No Cu<6 angior 1>»Cc> sP Poorty graced sand’
4 pove
Sanas with Fines Fines classity s ML or MH SM Sumy sanc® ™!
More than 12% tnes®
Fines classity as CL or CH sC Clayey sanc® ™’
Fine-Grained Sois Sins and Clays norgan Pi>7 and piots on of above CL Lesn clay®+¥
50% or Mmore passes the Lqusd hmut hess than 50 A" hne’
No. 200 sweve
Pi<4 or plots below “'A” ML St
line”
organic Liquid imit - oven cned ens oL Organic clay** ¥~
Liguid kmit - not aned Organi s+ ¥ ©
Sits and Clays norganic Pl piots on or above A" ine [0} Fal clay* ¥
Liquid hmat 50 or more
Pi plots delow A" kne M Easnc pn**"
organic Liaud hemit - ovenored o oo OH Organic clay***”
Liquid kit - not ored . °
Organic sin** ¥
Highiy organic sois Prumarity organic maner. Gark i COIOr. and OrganK odor PT FPeat

Fibric Peat >67% Fibers Hemic Peat

J3%-67% Fibers

Sapric Peat < 33% Fibers

“Bas0c On Me maenal passing e 3w (TS-mm) seve
%1l heia Bamou conaned conows O Bouicers. & Boh. 834
Cwh CODOWS O DOuIOYS. O DO 10 ProuD NAMe
CGravets with § 10 12% hnes requs Sual Symbos
GW CM weligraced grave: wan s&
GWCT weiraced grovel wen clay
GP-GM poony graded grevel wrn st
GPGC poony graded rave: wan clay
©5anas wrth § 10 12% et requere Busi SymDos
SW.-SM welgra0ed BANC wwn gt
SW-SC wel-graced 3and wwh clay

neme

SC-SM

name

Luapym, Coo

o)

C' 0

8 sl contane 215% 1and. 80C ' AR 1and” 10 groue
O tunes Classdy as CLML use Gus! symbol GCGM. o
" hnes are organc 8GC “with orpan hnes’ 10 roup

M 501 comame 215% grave! 500 “wn gravel” 10 groue

“H Allerberg wmas DOt I AAICHed sres 8o @ 8 CL-ML
iy clay

%1t sow comains 15 10 294 Dius No 200 800 “wan sand’
o “wih gravel T whichever 3 Dredomnant

L9 5o ronBNE 2 J0% Dlus Ao Z0C. Predomnantty sand
8¢ “sandy” 10 10 Qroup Na™e

Mt sos contame T I0M Dius NG 200 precomunanty
gravel 800 “gravelly 10 grOuD Aame

“Pig 4 and prots on or adove AT kne

Cpras or pucts Deiow “A” bne

"5 piots on or AbOve AT bne

name
$P.SM Doory (18080 S4na wwh BA Cpi picis Deiow A" sne
$P ST poorly graced sand wwn clay
SIEVE anaLYSIS xS
!, ,lf.,":': 1 - "‘"‘:'w & | For crassificet ion of fine-groned 10i1% | ]
0o 8 ) : o o wnd Tine-gromed Tract ion o7 coor ve gromed P ! ’
e e el A - " N
- - 0Fr — £
\‘ §7 5o (RPN o Eowetionof 4"~ )ine i |
" S, T TR T e = Moritoatol ¢t PI=d To LL=28 5 o ! SN \
20 i 3 | g y Thes P1=0731LL-20) ol [N
L \ ‘:_-n“ [ { A = b4 > Conttios 80 U lne ] !
N R E X xm g =~ ) Vertical ot LLwi6 toPleT l A Cﬁ‘ i
- - . r then P1e 09 (LL-8) ¥ | i
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MIDWEST TESTING LABORATORY

-
108 No, _B3462 LOG OR TEST BORING NO. 4. L vERTIOAL scaLt B
PROJECT Proposed Rehabilitation, Williams Dam, Edmunds County, South Dakota
[PEPTH SOIL DESCRIPTION SAMPLE N LABORATORY TEST
i ;'.:rfg SURFACE ELEV NO.| TYPE | VALUE |MOISTURE| DENSITY LLIPL Ou :
i LEAN CLAY WITH SAND-brown, i
! rather stiff, trace of gravel, white |
| mineral inclusions, surface i SB 15 36/14
1 13 vegetation in upper 4" (CL) b
i LEAN CLAY WITH SAND-grayish | ?
i brown, stiff, trace of gravel, |
! white mineral inclusions R SB 26 | :
o (CL) [ f ! ‘
| |
| { i
r 1 | t
i | |
| |
L3 SB 26
i 6 | |
END OF BORING ; |
i | |
| ! |
| | |
I | |
| ! |
i i
| |
|
[ ?
I | | |
{ |
i : }
i | |
' ‘ 1
| |
I ) |
1 i
; |
i | |
| !
| i
I |
I |
I}
|
i | | |
iL i ! f
WATER LEVEL DATA |[ BORING DATA ;
l DATE TIME | CAVE IN DEPTH | WATER LEVEL ]
11-1-93 11:40 HSA 4% None STARTED 11-1-83 compLETED_ 11-1-93 @ 11:40 ;
" 11~1~83 i} 11:45 33! None i METHOD USED |
' | '
! i ! 3 1/4" HSA 0-4%
‘ |
l l i i !l crew cHier M. Roberts
’ DESCRIPTIVE TERMINOLOGY ‘
RELATIVE DENSITY OF
COHESIONLESS SOILS THICKNESS OF SOIL INTRUSIONS
Term “"N" Value Term Range
Very Loose 0-4 Lense/Lamination 0-1/8"
Loose 5-8 Seam 1/8°-1"
Medium Dense 815 Layer %12
Dense 16-30
Very Dense Over 30
CONSISTENCY OF
COHESIVE SOILS PARTICLES SIZES
Term "N Value” Term Range
Soft 0-4 Boulders Over 8°
Medium 5-8 Cobbles 3°-8°
Rather Stiff 9-15 Gravel
Stiff 16-30 Coarse 3/4°-3"
Very Stiff Over 30 Fine #4-3/4"
Sand
Coarse £4-#10
RELATIVE PROPORTIONS Medium #10-#40
Fine #40-#200
Term Range Sit #200-0.005 mm
Clay Less than 0.005 mm
Trace 0-5%
A Little £-15% Note: Sieve sizes shown are U.S. Standard
With 15-50%
DRILLING & SAMPLING SYMBOLS LABORATORY TEST SYMBOLS
Symbol Definition Symbols Definition
FA Flight Auger kL Liquid Limit, %
SS Split Spoon PL Plastic Limit, %
W Thin-Walled Tube Q, Unconfined Compressive
HSA Hollow Stem Auger Strength, psf
N Penetration Resistance: Additicnal insertions in Q, column
blow required to drive G Specific Gravity
a two-inch OD split spoon - Shrinkage Limit, %
sampler one foot by means pH Hydrogen lon Content-
of a 140-pound hammer Meter Method
faliing 30 inches o) Organic Content, % -
Combustion Method
M.A. Grain Size Analysis -
Mechanical Method
Hyd. Grain Size Analysis -
| Hydrometer Method
| C One-Dimensional Consolidation
1, Triaxial Compression
K Ccefficient of Permeability

WATER LEVEL INFORMATION

Water levels shown on the boring logs are levels measured in the borings at the time and under the conditions
noted. In sand, the indicated levels can be considered reliable. In clay soil, it is not possible to determine the
ground water level within the normal scope of a test baring investigation, except where lenses or layers of more
pervious water-bearing soils are present. Even then, a long period of time may be necessary to reach equilibrium.
Therefore, the position of the water level noted on the boring logs for cohesive or mixed-texture soils may not

indicate the true level of the ground water table.

SOIL STRATIFICATION BOUNDARIES

The soil stratification lines shown on the bering logs indicate the approximate boundary between different soil
In the field, the transition between soil types may be gradual,

types.

SEE SHEET 2 OF 7 FOR APPROXIMATE
SOIL BORING LOCATIONS

e SOC It . TIZEN). PEd Ly

Eadmuns's Jr)un*/«d, Sourth Ootors

THE BORINGS DONE ON THIS PROJECT REPRESENT THE SOILS FOUND AT THE

LOCATIONS OF THE BORINGS ONLY.
AND OTHER AREAS OF THE PROJECT SITE NOT DRILLED.

SOILS MAY VARY BETWEEN LOCATIONS
A COMPLETE

GEOTECHNICAL ENGINEERING REPORT IS AVAILABLE FOR REVIEW AT DUCKS

UNLIMITEDS FREAT PLAINS REGIONAL OFFICE.

THE CONTRACTOR WARRANTS

THAT SITE CONDITIONS HAVE BEEN EXAMINED AS REQUIRED BY SECTION
101.203 EXAMINATION OF SITE CONDITIONS OF THE GENERAL CONDITIONS

PRIOR TO BIDDING OR CONSTRUCTING THIS PROJECT.

NO ADJUSTMENTS TO

THE CONTRACT WILL BE MADE DUE TO CHANGED SITE CONDITIONS.

DUCKS
INC.

UNLIMITED

PROJECT MO: SD-155-1

WILLIAMS DAM

SURVEYED BY:

GREAT PLAINS REGIONAL OFFICE SOILS INFORMATION
DATE. SHEET NO: APPROVED BY: APPROVED BY:
1-20-94 7 OF 7
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