WATER PERMIT NO. 7055-3

Name of Applicant: Watertown Municipal Utilities Dept.
Address: 901 4™ Ave SW, Watertown SD 57201 Phone: 605 882-6233
Amount of Water Claimed: 4500 AF Total Acres: NA

Source of Water Supply: groundwater (9 wells)

Water to be used for: municipal County: Codington
Type of Waste Disposal System:

Location: 4 miles north of Watertown

PRIORITY Date Received: 8-11-08 Application/License Fee:  $1173

Corrected Application Received: Period of Annual Use: January 1 —~ December 31

Remarks: Withdrawing from Future Use Permit No. 5862-3

Diversion Point: N ¥ Sec 31-T118N-RS2W

Land to be Irrigated: NA

Depth of Well:
Well Driller: :

Remarks:
Type of Map: topo
Prepared by:

Reviewed and the Number Assigned on: 8-12-08 By: Karen Schlaak

Notice of Hearing - date to intervene:




SD EForm - 1585 V2
FORM 2: Application for uses other than irrigation

(type or print)
Mail to: (office use only) .
Water Rights Program | NO- O 0 5 §~-3  Hydrologic Unit /0] 70X 02

N L SOOI RECEIVED
Pierre, SD 57501-3181 Newspaper@ L, O PoBoy 1o Wilntse, AUG 11 2008

Apphcatlon For Permlt To Appropriate Water Within The State Of South Dakota

Check use(s) of water:

Municipal D Suburban Housing D Recreational [:] Institutional
Rural Water System D Commercial Fish & Wildlife D Geothermal Heat
D Domestic (over 18 gpm) D Industrial [:l Other
Type of Application: DNew D Vested Right (Use predates Mar 2, 1955) D Future Use Reservation
(check one) . |/ | Place to Beneficial Use Water Reserved by Future Use Permit No. 5862-3

[:IAmendment/Correctlon to Permit No.
Description of amendment/correction: (i.e. change diversion point(s), add diversion point(s), change use, ctc.)

1. Name of Applicant Watertown Municipal Utilities Dept. ~ Phone (605) 882-6233
(check one) L] Owner L__JTenant/lessee
.Mailing Address 901 4th Ave SW Watertown State SD 57201
(Street, RR, or Box and City) (Zip Code)
2. Amount of water claimed 8 *CFS or **GPM 4500 *¥kAF

(*Cubic Feet per Second)  (**Gallons per Minute) ~ (***Acre Feet - storage capacity of dam/dugout or annual use if applicable)

3. Source of water supply Big Sioux Aquifer

4. Location of point of diversion (example - 3 wells in SW1/4 NE1/4 section 12-TI04N-R53W)  County Codington
9 - Wells located at N 1/2 Section.30, T118,R52W
3/

5. County or counties where water will be used Codington

6.  Annual period during which water is to be used Al year long

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

Thls new well field will be developed along with a new water treatment plant. We are gomg to quit using
surface water and will be discontinuing the use of the Lake Kampeska plant. Enclosed with this
apphcatlon is the Detailed Hydrogeologic Assessment Of The Proposed Rauville Wellfield.

STATE OF SOUTH DAKOTA) Attachments: Attach Form 2A if diversion is from a well or dugout, or if storage of water
County of CODING Tod ) is proposed. Attach map and any other technical information. (see instructions)

I, GSetorr HeEl& , the applicant, certify that I have read this application, have examined the attached

map aqqi hes the matters stated are true and that I intend, and am able to complete thg necessary construction.
U ;\
» \,,J’ \', % ] G&:\jé&Ak MANA G LR

Applicant’s mgrﬁur

\\\\ .\"Ihvu ‘) ‘ \ X y,

N S

o Sul*scrlbed and sworn to before me this '/~ day of /7245 % y 20 2K
Yo o9 I

R I AR R

AN KN

AN N (i A 2es

200070 e MY Y Notary Public signature



SOUTH DAKOTA
WATER PERMIT NO. 7055-3

Date of first receipt of application August 11, 2008.

The Water Management Board approved Water Permit No. 7055-3 on October 2, 2008 for Watertown Municipal Utilities

Department, 901 4" Ave SW, Watertown SD 57201 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.

By

: hmﬂmi Chdo 0CT 3 1 2008

Water Permit No. 7055-3 authorizes placing to beneficial use 4,500 acre-feet annually appropriated and reserved by
Future Use Permit No. 5862-3. A diversion rate of 8.0 cubic feet of water per second is authorized from nine
wells to be completed into the Big Sioux:North Aquifer (approximately 50 feet deep) located in N ¥ Section 31-
T118N-R52W.,

The water appropriated shall be used for the purpose of supplying municipal use for the City of Watertown and may not
exceed the amount of water needed for beneficial use.

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

The date from which applicant may claim right is April 6, 1995 (established by Future Use Permit No. 5862-3).

One-fifth of the construction is to be completed on or before April 2, 2011.

All construction is to be completed on or before October 2, 2013.

Water is to be put to beneficial use on or before October 2, 2017.

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

QUALIFICATIONS
The wells approved under this Permit will be located near domestic wells and other wells which may obtain water

from the same aquifer. The well owner under this Permit shall control his withdrawals so there is not a reduction of
needed water supplies in adequate domestic wells or in adequate wells having prior water rights.

The wells authorized by Permit No. 7055-3 shall be constructed by a licensed well driller and construction of the
well and installation of the pump shall comply with Water Management Board Well Construction Rules, Chapter

74:02:04 with the well casing pressure grouted (bottom to top) pursuant to Section 74:02:04:28.

Watertown Municipal Utilities Department shall report to the Chief Engineer annually the amount of water
withdrawn from the Big Sioux:North Aquifer.

WATER MANAGEMENT BOARD

Garland Erbele, Chief Engineer date
Water Rights Program
Department of Environment and Natural Resources




Fom24  Supplemental Information
(Complete applicable portions only)
(type or print in ink)
1. Well Information - Proposed Construction
a)  Drill Hole Diameter See report Depth
b) 'Casing Type Diameter Thickness
¢) Screen Type Diameter Thickness
d) Gravel Pack Length of Gravel Pack

e) Depth to Top of Water Bearing Material

See attached report

f)  Depth to Water (ground surface to water level)

See attached report

g) Distance to nearest existing domestic well:

On applicants property

2. Wastewater Disposal System Information

a) Type of System (i.e. septic tank, drain field)

On property owned by others

b) System Capacity (gallons)

c) Connected to the City of

3. Dugout Information

a) Surface Dimensions

Sanitary System

Year Constructed

Depth

b) Depth to water (ground surface to water level)

4, Water Storage Dams

If the proposed water use system contains one or more storage dams, please furnish the information requested below
for each dam. The locations of the dams need to be shown on the map submitted with the application.

a) If aprivate engineering firm or government agency was involved in the design of this dam, please give their

name and address:

b)
¢)

d)

g

h)

1)

2-2007

Freeboard

Crest Width

Crest Length

Height

Primary Outlet Capacity

If pipe, diameter

Secondary Spillway Capacity
Spillway Width
X & Y Slope

Upstream

Downstream

Surface Area of Impoundment
Acre Feet
Drainage Area Above Dam

Storage

Acres



PROPOSED PRODUCTION WELL LOCATIONS
Legend Waterown Municipal Utilities

_ Wellfield Expansion
I Proposed Production Wells :' Property Outline

v i _I Proposed Production Well Spacing :
=i Figure 10
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WATER RIGHTS PROGRAM
South Dakota Department of Environment and Natural Resources
Date
RECEIVED OF
The following amount in fees for services rendered as provided for by law:
Fee for Application for Permit No. _to Appropriate Water, to construct
and to put water 1o beneficial use
Fee for Application for Permit No. to Appropriate Water for Future use
Fee to retain Future Use Permit No. 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
Fee for Issuing New Well Driller’s License No. for C.Y
Fee for Rencwal of Well Driller’s License  No for C.Y.
Fee for Issuing Well Pump Installer’s License No. for C.Y.
Fee for Renewal of Well Pump Installer’s License No. forC.Y
(Any Other Work Provided by Law) TOTAL
No. By

Chicf Engincer




HEZS RECEIVED
AUG 15 2008

www.ae2s.com WATER RIGHTS

PROGRAM
LETTER OF TRANSMITTAL
TO: SD DENR DATE JOB NO
PMB 2020 8/13/08 P00847-2007-02
Joe Foss Bldg
523 E Capitol ATTENTION | Eric Gronlund

Pierre SD 57501

Water System Expansion Project

i Watertown Municipal Utilities

WE ARE SENDING YOU:

Report D Plans D Specifications D Copy of Letter D Shop Drawings
|:| Samples E] Change Order[ | Other [See Below ]

COPIES DATE NO. DESCRIPTION
2 08/12/2008 Proposed Well Locations Diagram
THESE ARE TRANSMITTED as checked below:
For approval For your use X | As requested For review and comment

REMARKS:

Enclosed for your use are two copies of a diagram showing proposed well locations for the above referenced project.
Please contact me at 218-299-5610 with any questions.

CRge: Signed: \M m

Brian R. Berganllne

If enclosures are not as noted, kindly notify us at once

Advanced Engineering and Environmental Services, Inc. 3101 Frontage RdS  Moorhead, MN 56560 . 218.299.5610 . 218.299.5611



RECEIVED
AUG 11 2008

WATER RIGHTS
DETAILED HYDROGEOLGIC ASSESSMENT PROGRAM
OF THE
PROPOSED RAUVILLE WELLFIELD

RAUVILLE, SOUTH DAKOTA

PREPARED FOR:

WATERTOWN MUNICIPAL UTILITIES
901 FOURTH AVENUE SOUTHWEST
WATERTOWN, SOUTH DAKOTA

PREPARED BY:
ST. CROIX ENVIRONMENTAL, INC.
1094 GOLDEN OAKS DRIVE
HUDSON, WISCONSIN 54016
(715) 381-5701

AUGUST 7, 2008

{_St.Croix \'f
Suronmentl e,



Detailed Hydrogeologic Assessment of the Rauville Wellfield
Watertown Municipal Utilities
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Detailed Hydrogeologic Assessment of the Rauville Wellfield
Watertown Municipal Utilities

INTRODUCTION

Watertown Municipal Utilities (WMU) is in the process of expanding their existing ground water supply.
Water rights have been secured from the Big Sioux Aquifer, located in Sections 29, 30 and 31, Township
118 North, Range 52 West, Codington County, South Dakota (Figure 1) for the new expansion. Within
those sections, WMU has acquired property to support development of future wells and associated
infrastructure. This area, located approximately four miles north of the City and outlined on Figure 1, is
referred 1o in this report as the proposed Rauville Wellfield.

The projected water requirements for the proposed water supply expansion are 4,500 acre-feet/year. in
the spring of 2007, WMU authorized St. Croix Environmental, Inc. (SCE) to initiate a hydrogeologic
assessment for the proposed Rauville Wellfield. The assessment was conducted in stages. A preliminary
evaluation, consisting of compiling and evaluating existing data, was performed to describe the
hydrogeologic setting of the Rauville Wellfield and to determine if the potential exists to meet the needs of
the proposed ground water supply expansion. The resuits were reported in the “Preliminary
Hydrogeologic Evaluation” prepared by SCE in December, 2007 (Appendix 1). The preliminary
evaluation indicated that the proposed Rauville Wellfield appears suitable for the proposed expansion and
recommended that a more detailed hydrogeologic evaluation be performed.

The results of the detailed hydrogeologic evaluation are presented in this report. The evaluation involved
completion of nine test borings; construction of two test production wells and associated observation
wells; short-term and long-term aquifer performance testing; baseline water chemistry testing;
determination of aquifer hydraulic properties; estimation of sustainable well yields; and providing a basis
for preliminary well field design.

Page 1



Detailed Hydrogeologic Assessment of the Rauvitie Wellfield
Watertown Municipal Utilities

BACKGROUND INFORMATION

The general geology of the area surrounding the proposed Rauville Wellfield consists of glacial outwash,
along with unconsolidated sand and gravel deposited by receding glacial activity (Figure 2). The outwash
consists of stratified deposits of poor- to well-sorted sand and gravel. Underlying the sand and gravel is a
till layer. This till is grayish blue clay, with silt and fine sand. The Pierre shale is the predominant bedrock
in the area. It is composed of medium to dark gray shale. Depth to bedrock in the subject area averages
about 400 feet below land surface (Figure 3).

Three of the seven glacial aquifers in the Codington/Grant county area underlie the general Rauvilie
Wellfield area (USGS, 1994). From shallowest to deepest, these are the Big Sioux Aquifer, the Prairie
Coteau Aquifer and the Altamont aquifer. The Big Sioux Aquifer, from which water rights have been
secured, is the focus of this assessment.

The Big Sioux Aquifer is predominantly a water table aquifer. The Big Sioux Aquifer and associated
subsurface drainage follow the Big Sioux River, Willow Creek, Lake Kampeska and Pelican Lake as
shown on Figure 4. The aquifer is approximately 150 square miles in size and is confined to the
floodplain of the Big Sioux River and its tributaries.

The Big Sioux Aquifer originates from glacial drift formations consisting of deposits of poorly to well-sorted
surficial outwash. This outwash ranges from medium grained sand to medium gravel. In most areas the
aquifer generally becomes coarser and more sorted with depth. The Big Sioux Aquifer is encountered at
depths generally less than 10 feet below grade surface (bgs) and averages 22 feet in thickness, with a
maximum observed thickness of 79 feet. The Big Sioux Aquifer is underlain by the till sequences of the
Prairie Coteau Aquifer.

The general direction of water movement in the Big Sioux Aquifer is to the south and toward the Big Sioux
River, which flows from north to south. Topography of the area is shown on Figure 5. Recharge to the
Big Sioux Aquifer is by direct infiltration and percolation of rainfall and snowmelt through the overlying soil
strata. Recharge ranges from 4 inches per year to as much as 10 inches per year.

Discharge from the Big Sioux Aquifer occurs through evapotranspiration, and through permitted
withdrawals. Water is also discharged from the aquifer into lakes and the Big Sioux River. Lakes
Kampeska and Pelican Lake are hydraulically connected to the Big Sioux Aquifer. In the spring and early
summer, lake levels commonly exceed the water level in the aquifer, thus, the lakes recharge the aquifer.
During the summer and fall, when evaporation exceeds precipitation, the lake levels drop below the water
levels in the surrounding Big Sioux Aquifer and water from the aquifer discharges to the lakes.

The overall hydraulic gradient of the Big Sioux Aquifer water table surface is generally about 6 to 10 feet
per mile (f/mi) (USGS, 1990). The estimated volume of water in storage within the Big Sioux is 320,000
acre-feet, or approximately 104,288 million gallons (USGS, 1994). The aquifer flows from north to south
at an estimated rate of two million gallons per day with the water table fluctuating between three and
thirty-three (33) feet below the ground surface.

Aquifer tests, referenced in Barari (1991), were performed within the Big Sioux Aquifer by the South
Dakota Geological Survey and the United States Geological Survey in 1964 and 1965. The tests were
run for 72 hours at an average rate of 260 gallons per minute. Results of the tests indicate the average
transmissivity under field conditions to be 5.0x10" gal/day/ft, with an average thickness of saturated
aquifer of approximately 23 feet. The permeability was 2.2x1 0° gal/day/ft’.

The findings of the initial hydrogeologic study (Appendix 1) suggested that the proposed Rauville
Wellfield had the potential to meet the projected water needs. Aquifer yield is highly dependant upon the
thickness of the aquifer, which varies significantly throughout this area. Estimates of well yields indicated
that some wells may produce less water than desired, while others may have the capacity to produce
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Detailed Hydrogeologic Assessment of the Rauville Wellfield
Watertown Municipal Utilities

more. The production from each future well will be dependant upon the sediments encountered and the
aquifer thickness at each particular location.

It was recommended that additional area-specific aquifer pumping data should be collected in an effort to
adequately determine if sustainable yields would be acceptable.

Page 3



Detailed Hydrogeologic Assessment of the Rauville Wellfield
Watertown Municipal Utilities

PURPOSE AND SCOPE

The purpose of the detailed hydrogeologic assessment is to assess the capability of the proposed
Rauville Wellfield to support the future water supply needs for WMU, and to provide a basis for the final
design of the well field, including well spacing and projected well yield.

The following summarizes the assessment components, the results of which are described later in this
report.

+ Completion of Infill Test Borings

o Purpose — To determine aquifer thickness at additional locations within the well field.

o Actions Completed — Installation of nine test borings, six of which were subsequently
completed as monitoring wells.

e Installation of Test Pumping and Associated Observation Wells

o Purpose — To facilitate aquifer testing at two locations across the well field.

o Actions Completed ~ Drilled and installed two 6-inch diameter test wells, and four 3-inch
diameter observation wells.

e Completion of Aquifer Testing

o Purpose — To determine projected aquifer/well yield and well spacing requirements.

o Actions Completed — Set-up and completed an 8-hour variable-rate step test at each test
well; set up and completed a 72-hour constant rate pumping test at TW-1 and TW-2; and
completed a seven day constant rate pumping test at TW-1.

* Analysis of Aquifer Test Results

o Purpose — To analyze and present aquifer test data, including estimates of well yield and
well spacing.

o Actions Completed — Tabulated the data, and analyzed same using standard aquifer test
analytical methods and calculations.

« Sampling and Analysis for Water Quality

o Purpose — To provide water quality characteristics to facilitate well siting and plant
design.

o Actions Completed — Sampled the test wells toward end of aquifer testing, obtaining data
for nitrate-nitrite, phosphorous, iron, manganese and other analytes.

o Completion of Sieve Analyses for Aquifer Materials

o Purpose — To determine aquifer characteristics as it relates to well design considerations.

o Actions Completed — Obtained two samples, one from each test well, and submitted for
detailed sieve analysis.

o Data Evaluation and Reporting

o Purpose — To document findings, conclusions and recommendations.

o Actions Completed — Generated boring logs and cross sections; compiled aquifer test
data and interpretations; assessed the water quality data and implications for well field
development; and prepared this report including field methods, findings and conclusions.

Page 4



Detailed Hydrogeologic Assessment of the Rauville Wellfield
Watertown Municipal Utilities

DRILLING ACTIVITIES AND SUBSURFACE GEOLOGY

Previous boring log data provided by the City and compiled from the South Dakota Geological Survey
indicate that sediments in this area consist primarily of surficial outwash deposits, consisting of
unconsolidated sand and gravel. Our previous review of these existing geologic logs indicated that
saturated aquifer thicknesses range from approximately 10 feet to 80 feet in the surrounding area,
although no data yet existed for the acquired property. The aquifer is thinnest in the western portions of
Section 31 and Section 30. Existing data indicate that the thickest portion of the aquifer, approximately
80 feet, occurs in a small, localized area in the southeast quarter of Section 30.

A total of nine boreholes (test borings) were advanced across the proposed wellfield area to confirm
earlier findings relating to aquifer materials and aquifer thickness. The locations of these test borings are
shown on Figure 6. Drilling was completed between January 21 and January 31, 2008. Kaiser Well
Drilling utilized mud rotary drilling, with a specially-designed surfactant drilling fluid, to install the borings
and wells. The wells were developed immediately following installation to remove any remnants of the
drilling fluid and formation materials, and to establish a strong hydraulic connection to the aquifer.
Samples of the sediments were collected during drilling and described by the onsite hydrogeologist.
Geologic logs are included in Appendix 2. Sediments encountered at most boring locations during this
phase of work consisted of interbedded layers of fine to medium sand, gravel and clay.

A cross section was prepared from northwest to southeast across the wellfield, incorporating these recent
borings and the previously installed Test Boring 10 (TB-10, completed by WMU). The location of the cross
section is shown on Figure 7. The cross section is included as Figure 8. Several thin clay layers were
encountered within the Big Sioux Aquifer, although most were on the order of a foot or two in thickness. A
thin but laterally extensive clay layer was encountered in each of the borings at depths between 27 and
31 feet. This clay layer was not reported at TB-10 located immediately to the north. This clay layer may
act as a small but significant semi-confining layer for the wellfield, providing some protection for future
wells assuming they are completed below the clay layer.

Eight of the nine boreholes advanced during this phase of work terminated in a blue clay layer
encountered at depths of 51 to 55 feet bgl. The remaining boring terminated in a yellow clay layer at a
depth of 57 feet bgl. Three of the boreholes were advanced an additional 15 to 20 feet deeper to assess
the thickness of the underlying clay. Clay was present throughout this interval, indicating that it likely
represents the base of the Big Sioux Aquifer. These findings indicate that the saturated thickness of the
aquifer is generally 51 feet across the area investigated, with the exception of the TB-2 location. The
saturated thickness of the aquifer is approximately 47 feet at the TB-2 location, which was piaced in the
south central portion of the area assessed. Figure 9 shows the saturated thickness of the aquifer in the
area of interest, and has been updated to include the recent findings.

Two six-inch diameter test wells were installed for the purpose of conducting aquifer testing (TW-1 and
TW-2). The wells were screened from approximately 35 to 55 feet below grade level and are constructed
of PVC well materials. Four observation wells consisting of three-inch diameter construction were
installed to monitor response of the aquifer to pumping (OB-1 through OB-4). The observation wells were
also screened at depths of approximately 35 to 55 feet bgl. In addition, three test borings were advanced
solely to further assess lithologic conditions. Depth to water, as measured in the test and observation
wells before the aquifer tests, was approximately 4 feet below ground surface.
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Detailed Hydrogeologic Assessment of the Rauville Wellfield
Watertown Municipal Utilities

AQUIFER TESTING AND ANALYSIS

Two long-term aquifer pumping tests were performed, one using each test well, for durations of 48 and
168 hours. The data obtained from the test were evaluated by SCE’s hydrogeologist to determine the
hydraulic properties of the aquifer beneath the proposed wellfield, to provide recommendations on the
sustainable yield of a water supply well, and to determine an appropriate well spacing.

The site-specific aquifer hydraulic properties are defined below:

e Transmissivity (T) — defined as the volume of water flowing through a cross-sectional area of an
aquifer whose height is the entire thickness of the aquifer; whose width is one foot; under a
hydraulic gradient of one foot per foot (ft/ft).

e Hydraulic Conductivity (k) — defined as the transmissivity divided by the aquifer thickness, or the
volume of water flowing through a one foot by one foot cross sectional area of the aquifer, under
a hydraulic gradient of one ft/ft, in a given amount of time (usually a day).

s Storage Coefficient (S) — is the volume of water released from an aquifer per one square foot
surface area per one foot change in head.

The calculated aquifer properties were then used to estimate the sustainable yield of a supply well. The
measured drawdown during the test was used to determine an appropriate spacing between multiple
wells. The following sections describe the work performed to achieve the objectives described above.

Variable-Rate (Step) Tests

Prior to conducting the constant-rate tests, a variable rate (step) test was completed on each test well to
verify the ability of each well to sustain a specific rate for the longer-term testing.

e Test Well TW-1 was pumped for approximately 30 minutes at 100, 200 and 290 galions per
minute (gpm), followed by an additional 30 minutes at 290 gpm. Based on the ability of the test
well to sustain the maximum rate tested of 290 gpm, that rate was selected for the longer term
test.

e Test Well TW-2 was pumped for approximately 30 minutes at 100, 200 and 300 galions per
minute (gpm), followed by an additional 30 minutes at 330 gpm. Based on the ability of the test
well to sustain the maximum rate tested of 330 gpm, that rate was selected for the longer term
test.

Constant-Rate Tests

The long-term aquifer tests were completed using a 5 horsepower submersible pump, capable of
delivering approximately 300 gallons per minute of discharge. Water from the test pumping was diverted,
away from the wellhead through a series of PVC discharge pipes, with discharged water ultimately
entering the nearby creek. Flow rate was controlied manually using a ball valve, and both flow rate and
total discharge measurements were obtained from an in-line flow meter. Downhole transducers were
utilized for water level measurement, at one minute intervals, augmented by hand measurements on a
periodic basis.

A 48-hour aquifer test was completed at Test Well TW-2 between February 22 and 24, 2007. Changes in
the potentiometric surface were monitored at the pumping well and at three (3) observation wells: Wells
0B-3, OB-4 and OB-2, located 50, 150 and 1500 feet from the pumping well, respectively. Water level
measurements were collecied using electronic pressure transducers/data loggers, and an electronic
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Detailed Hydrogeologic Assessment of the Rauville Wellfield
Watertown Municipal Utilities

water level indicator was used to collect manual measurements. The test well was pumped at a constant
rate of 333 gallons per minute. After 48 hours, upon cessation of pumping, recovery data were collected
under non-pumping conditions for an additional 12 hours.

A 168-hour aquifer test was completed at Test Well TW-1 between June 12 and 19, 2008. Changes in the
potentiometric surface were monitored at the pumping well and at three (3) observation wells: Wells OB-
1, OB-2 and OB-4, located 50, 150 and 1500 feet from the pumping well, respectively. Water level
measurements were collected using electronic pressure transducers/data loggers, and an electronic
water level indicator was used to collect manual measurements. The test well was pumped at a constant
rate of 290 gallons per minute. After 168 hours, upon cessation of pumping, recovery data were collected
under non-pumping conditions for an additional 72 hours.

Test Analysis

The pumping test data were analyzed using the aquifer test analysis software Aquifer Test Pro
(Schlumberger). Four methods of analysis were applied to the data sets for each pumping well: two
versions of the Cooper- Jacob straight-line method of analysis, the Theis method, and the Boulton
method. Details of these analytical methods are beyond the scope of this report, but can be provided
upon request.

The results of the analyses are summarized in Appendix 3 (TW-1) and Appendix 4 (TW-2), and include
the following plots/tables:

e A summary table is provided for each test providing the aquifer parameters determined from
various analytical methods;

e A summary table is provided which includes the well construction information used in the
analysis;

e Plots of drawdown versus time are provided for the pumping well, and each observation well,
throughout the test period;

e Analytical plots for each method are provided, which show the test data and the best-fit curves
associated with each analysis;

e A contour map is provided for each test, depicting the drawdown contours at the termination of
pumping.

Upon reviewing all of the testing results, we believe it appropriate to select the most conservative of the
analytical methods (Cooper and Jacob Il) for purposes of water appropriation and wellfield design. Aquifer
hydraulic parameters obtained from the test results via that method are as follows:

e The transmissivity, based on the TW-2 test results, is 4 380 ft’/day or 32,762 gallons per day per
foot (gpd/ft). The storage coefficient value is 0.00149 ft° /ft Based on the boring log, the effective
aquifer thickness at the Site is 50 feet, which yields a hydraulic conductivity of approximately 87.5
ft/day.

o The transmissivity, based on the TW-1 test results, is 5 190 ft’/day or 38,821 gallons per day per
foot (gpd/ft). The storage coefficient value is 0.00121 ft*/ft°. Based on the boring log, the effective
aquifer thickness at the Site is 50 feet, which yields a hydraulic conductivity of approximately 104
ft/day.
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Detailed Hydrogeologic Assessment of the Rauviile Welifield
Watertown Municipal Utilities

Sustainable Well Yield

The maximum sustainable pumping rate for a properly-designed well at the site was estimated using the
Cooper-Jacob non-equilibrium equation (1946). This approach incorporates the calculated aquifer
parameters, available drawdown, and time of pumping to develop an estimate of sustainable well yield.

The Cooper-Jacob non-equilibrium equation is presented as follows, and assumes consistent units:

23Q 2.25Tt
S= 47T log S
Where:

s = aquifer drawdown (ft)

Q = pumping rate (ft*/day)

T = aquifer transmissivity (ft%/day)

t = time of pumping (days)

r = effective well radius (ft)

S = aquifer storage coefficient (ft*/ft®)

It was further assumed that a full-scale production well wouid be an 18-inch diameter well inside a 24-inch
diameter borehole (effective radius of 1 foot), and consisting of 20 feet of well screen from 34 to 54 feet
bgs. The design point for the pumping level in the well was set to a depth of 40 feet, which is conservative
for a 54-foot deep well. The well was assumed to be 80 percent efficient, and the aquifer is assumed to
achieve steady-state conditions after 30 days of pumping.

The maximum sustainable yield of a single well at the site, based on the above assumptions, is
approximately 491 gallons per minute.
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WELL AND WELLFIELD DESIGN

Wellifield Design

Assuming a design rate for the wellfield of 4,500 acre feet per year, this equates to 2,790 gpm when the
wellfield is operating at full capacity. To achieve this capacity, and given the estimated maximum
sustainable yield of any one well of 491 gpm, a minimum of six wells operating at flow rates of 465 gpm
would be required. Under this scenario, a recommended minimum well spacing, based on the observed
level of drawdown as witnessed during the aquifer testing, is 800 feet. This would accommodate
approximately 5 feet of drawdown from adjacent wells as a result of well interference.

Under a reduced flow rate of 400 gpm, and allowing for similar levels of well interference, the wellfield
spacing could be reduced to approximately 720 feet. It is recommended that WMU install seven welis to
maintain the desired supply of water, along with two wells for reserve supply. With such a configuration,
the seven wells operating at peak capacity (400 gpm) would be sufficient to provide the baseline water
needs, with the two reserve wells available for peak conditions or for backup in the event maintenance is
required on a given well.

The current land acquired by WMU for development of the wellfield appears capable of supporting the
anticipated withdrawal of 4,500 acre feet per year by using seven wells located around the perimeter of
the property, with a spacing of 720 feet. This accommodates the setback requirements outlined by WMU
from roads, streams and property boundaries. The additional two reserve welis, located internal to the
property, would have slightly tighter spacing (approximately 520 feet). A preliminary nine-well
configuration is depicted on Figure 10.

Groundwater modeling is recommended prior to final well field design and well installation to verify the
degree of interference associated with any given well/pumping rate configuration.

Well Design

With respect to individual well design, the results of the sieve analyses provided in Appendix 5§ suggest
that an appropriate screen slot size is 0.120-inch (120-slot) with an appropriate sand pack material. A
diameter of 18 inches is assumed based on WMU'’s preference and experience with other operating
wells. Either plastic or steel well materials would be suitable for this application.

SCE will work with WMU as part of the design and bid procurement process to determine final well design

elements. As each well is advanced, information from the pilot boring, and prior well completions/testing,
should be used to modify the wellfield and individual well design elements.
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SAMPLING AND ANALYSIS FOR WATER QUALITY

A series of water samples were obtained on June 17, 2008 during the aquifer test of TW-1 and submitted
to Energy Laboratories in Rapid City, South Dakota. The purpose of the samples was to obtain some
preliminary engineering information relative to potential water treatment requirements, and to eliminate
possible nitrate contamination as a concern. The analytical laboratory report from this event is included in
Appendix 6.

As noted in our previous report (Appendix 1), the nearest upgradient South Dakota Geological Survey
(SDGS) monitoring location to the study area is located in the northwest corner of Section 21,
approximately one mile to the northeast of the area of interest. A nest of wells was constructed at that
location. The wells are identified as R20-89-40, R20-8941 and R20-89-42. They are completed at
depths of 32.5, 42.5 and 23 feet bgs, respectively.

A select listing of the parameters detected in groundwater samples collected from those monitoring wells,
compared to those detected in raw water at the Town Plant, and these more recent resuits from TW-1,
are provided on the following table.

Watertown
Municipal Utilities
Town Plant Raw SDGS Monitoring
Water Wellis (average TW-1 Analytical

(June, 2004 data) concentrations Results

milligrams per liter over time) June 17, 2008
Parameter (mg/L) ({ mg/L) {(mg/L)
Nitrate/Nitrite <0.1 6.4 <0.1
Fluoride 0.22 .25 0.4
Iron 2.62 .058 2.43
Calcium 117 120 87
Bicarbonate 377 324 295
Dissolved 641 580 480
Solids
Hardness 474 400 340

Evaluation of the analytical results with respect to engineering considerations is beyond the scope of our
assessment. However, the Big Sioux Aquifer is moderately to highly vulnerable to contamination given its
close proximity to the ground surface and its interaction with surface waters. General sources of pollution
include but are not limited to: agricultural chemicals, industrial operations and proximity to infrastructure.
Because of the high level of nitrate/nitrite reported in the SDGS monitoring events, sampling for
nitrate/nitrite was conducted on the test well TW-1. The levels of nitrate/nitrite were non-detectable in the
Rauville Wellfield sample, indicating that this potential contaminant is not of concern. As stated elsewhere
in this report, the presence of a thin but laterally extensive clay layer within the Big Sioux Aquifer at this
location effectively serves as a buffer to potential surface impacts.
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SUMMARY AND CONCLUSIONS

The following conclusions are supported by the information provided in this and previous reports.

1.

Subsurface geology across the site area is generally consistent with prior test borings completed
outside of the property acquired for the Rauville Wellfield, consisting of sand and gravel deposits
with some lesser amounts of clay.

The thickness of the Big Sioux Aquifer within the study area of the Rauville Wellfield is
approximately 50 feet. This is consistent with, though slightly less than, the thickness of 79 feet
reported immediately to the north of the property acquired for the wellfield.

The estimated aquifer parameters based on two long-term aquifer tests are as follows:

a. The transmissivity, based on the TW-2 test results, is 4,380 ft¥/day or 32,762 gallons per
day per foot (gpd/ft). The storage coefficient value is 0.00149 ft*/ft°. Based on the boring
log, the effective aquifer thickness at the Site is 50 feet, which yields a hydraulic
conductivity of approximately 87.5 ft/day.

b. The transmissivity, based on the TW-1 test results, is 5,190 ft*/day or 38,821 gallons per
day per foot (gpd/ft). The storage coefficient value is 0.00121 ft’/ft°>. Based on the boring
log, the effective aquifer thickness at the Site is 50 feet, which yields a hydraulic
conductivity of approximately 104 ft/day.

The maximum sustainable yield of a single well at the site, based on the above assumptions, is
approximately 491 gallons per minute.

A reported design rate for the wellfield of 4,500 acre feet per year equates to 2,790 gpm,
assuming the wellfield is operating at full capacity. To achieve this capacity, and given the
estimated maximum sustainable yield of any one well of 431 gpm, a total of six wells operating at
flow rates of 465 gpm would be required, with a design spacing of 800 feet. Under a reduced flow
rate of 400 gpm per well, and allowing for similar levels of well interference, the wellfield spacing
could be reduced to approximately 720 feet.

With respect to individual well design, the results of the sieve analyses suggest that an
appropriate screen slot size is 0.120-inch (120-siot) with an appropriate sand pack material. An
18-inch diameter well is assumed consistent with other WMU operating wells.

The levels of nitrate/nitrite were non-detectable in the TW-1 sample, indicating that this potential
contaminant is not of concern for the Rauville Welifield at this time. As stated elsewhere in this
report, the presence of a thin but laterally extensive clay layer within the Big Sioux Aquifer at this
location effectively serves as a buffer to potential surface impacts.
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INTRODUCTION

Watertown Municipal Utilities (WMU) has historically obtained its water supply from a combination of Lake
Kampeska and groundwater sources. Water supply wells, in the Conifer wellfield located in the Game
Production Area northeast of Lake Kampeska and in the town wellfield located west of South Dakota
Highway 20 near 6™ Avenue, are used to extract groundwater.

Study Area Location

WMU has secured water rights approximately four miles north of the City in an area referred to as the
Rauville wellfield. The new wellfield is intended to replace the need for removing and treating surface
water from Lake Kampeska.

The water rights have been secured from the Big Sioux Aquifer, located in Sections 29, 30 and 31,
Township 118 North, Range 52 West, Codington County, South Dakota. Two parcels of land within this
area were identified to St. Croix Environmental, inc. (SCE) as primary locations for potential wells,
although additional land areas may be identified at a later date. The site is located near the town of
Rauville (Figure 1).

Purposes and Objectives

The purpose of this assessment is twofold. First, to determine if the water rights secured within Sections
29, 30 and 31 can provide enough water to alleviate the need for water removal from Lake Kampeska
and provide for future water capacity growth. Second, to determine if the land parcels being considered
can support enough wells for this proposed wellfield, or whether additional land should be considered.

In order to meet this objective, WMU has identified the following preliminary criteria for the Rauville
wellfield.

« The new wellfield should be capable of producing four million gallions per day (mgd) with expansion
capability to 8 mgd within Sections 29, 30, and 31 of Rauville Township.

« Between six and twelve wells are estimated to constitute this wellfield. The yield is expected to be
variable, and a rate of 250 to 600 gallons per minute (gpm) per well is desired.

These criteria may be modified as the project progresses, and/or the water supply’s needs change.

Scope of Services

This assessment has been limited o a compilation and review of existing reports and data. SCE
gathered and examined existing, publically available information regarding the proposed wellfield in
Rauville Township in order to assess the yield potential of the proposed wellfield. The information
included but was not limited to: reports, test drilling records, well records, geologic and hydrogeologic
maps.

As part of this evaluation, several existing studies were collected and summarized. These studies and
main topics are noted below and their findings are included in the text of this report:

« Hansen (1990, 1994) investigated the water resources of Codington and Grant Counties. The major
sources of surface water, Lake Kampeska and Lake Pelican, and seven glacial and two bedrock
aquifers were described. Surface water and ground water quality were also evaluated.

+ Rukstad and Hedges (1964) presented an assessment of the groundwater supply possibilities that
may be attained for the City of Watertown from the Big Sioux Aquifer.
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« Barari (1991) discussed the hydrology of Lake Kampeska and Lake Pelican. The relationship
between the Big Sioux River, and the recharge-discharge relationship between the river and the
aquifer was discussed.

LOCAL SETTING

Climate

The climate of the Watertown area is classified as subhumid. The mean annual precipitation in Watertown
from 1931-2006 was approximately 20.55 inches (South Dakota State University, 2007). Precipitation
mainly occurs during the growing season and is normally heaviest in the late spring and early summer.

The mean annual temperature in Watertown South Dakota is 42.9° F. Over the period of record, the
temperatures in Watertown have ranged from -36° F to 110° F (South Dakota State University, 2007).

Physiography

The area is located within the Coteau des Prairies area of the Central Lowlands Region of eastern South
Dakota. The Coteau des Prairies is a highland area between the Minnesota-Red River Lowland to the
east and the James River Lowland to the west. The Coteau des Prairie is part of a large plateau
extending northward through North Dakota into Canada. Elevations range from 2,000 feet above sea
level on the north to about 1,600 feet on the south. It is drained to the south by the Big Sioux River,
whose tributary streams enter mainly from the east. West of the Big Sioux River, the surface of the
Coteau is dotted with lakes and depressions, whereas very few lakes occur east of the river.

The Coteau des Prairie was formed as glaciers deposited drift over the surface during the last ice age.
Bedrock beneath the surface is the Pierre Shale, which lies approximately 100 to 400 feet beneath the
surface. The Pierre shale is composed of clay, including bentonite, with small amounts of quartz sand.

Geological Setting

The general geology of the area consists of glacial outwash, unconsolidated sand and gravel deposited
by receding glacial activity (Figure 2). The outwash consists of stratified deposits of poor- to well-sorted
sand and gravel. Underlying the sand and gravel is a till layer. This till is grayish blue clay, with silt and
fine sand. The Pierre shale is the predominant bedrock in the area. It is composed of medium to dark
gray shale. Depth to bedrock in the subject area averages about 400 feet below land surface (Figure 3).

Hydrogeologic Units

Three of the seven glacial aquifers in the Codington/Grant county area underlie the general area (USGS,
1994). These are the Big Sioux Aquifer, the Prairie Coteau Aquifer and the Altamont aquifer. The Big
Sioux Aquifer, from which water rights have been secured, is the focus of this assessment.

Big Sioux Aquifer

The Big Sioux Aquifer is predominantly a water table aquifer. The Big Sioux Aquifer and associated
subsurface drainage follow the Big Sioux River, Willow Creek, Lake Kampeska and Pelican Lake as
shown on Figure 4. The aquifer is approximately 150 square miles in size and is confined to the
floodplain of the Big Sioux River and its tributaries.

The Big Sioux Aquifer originates from glacial drift formations consisting of deposits of poorly to well-sorted
surficial outwash. This outwash ranges from medium grained sand to medium gravel. In most areas the
aquifer generally becomes coarser and more sorted with depth. The Big Sioux Aquifer is generally less
than 10 feet below grade surface (bgs) and averages 22 feet in thickness, with a maximum observed
thickness of 79 feet. The Big Sioux Aquifer is underlain by the till sequences of the Prairie Coteau
Aquifer.
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Prairie Coteau Aquifer

Underlying the Big Sioux Aquifer is the Prairie Coteau Aquifer. The Prairie Coteau underlies the majority
of Codington County, except for a narrow north-south band along the center of the county and extreme
eastern portions of the county. The aquifer covers an area of approximately 760 square miles.

The Prairie Coteau Aquifer consists of brown to gray, coarse grained, well-rounded sand and fine gravel.
it is predominantly a confined aquifer, but may also be hydraulically connected to the Big Sioux Aquifer in
places. The top of the aquifer ranges from 21 feet bgs to as much as 380 feet bgs. The average depth to
the top of the Prairie Coteau Aquifer is 138 feet bgs. The average thickness of the aquifer is 21 feet, with
a maximum observed thickness of 62 feet.

Altamont Aquifer

Underlying the Prairie Coteau Aquifer is the Altamont Aquifer, which is predominantly a confined aquifer.
The Altamont underlies nearly all of Codington County and covers an area of approximately 840 square
miles.

The Altamont Aquifer is composed of well-rounded, medium to coarse grained sand. The aquifer is
interbedded with silt and clay layers. The top of the aquifer ranges from 319 to 668 feet bgs and averages
460 feet bgs. lts average thickness is 43 feet, with a maximum observed thickness of 132 feet.

BIG SIOUX AQUIFER

Recharge and Discharge

The general direction of water movement in the Big Sioux Aquifer is to the south and toward the Big Sioux
River, which flows from north to south. Topography of the area is shown on Figure 5. Recharge to the
Big Sioux Aquifer is by direct infiltration and percolation of rainfall and snowmelt through the overlying soil
strata. Recharge ranges from 4 inches per year to as much as 10 inches per year.

Discharge from the Big Sioux Aquifer occurs through evapotranspiration, and through permitted
withdrawals. Water is also discharged from the aquifer into lakes and the Big Sioux River. Lakes
Kampeska and Pelican Lake are hydraulically connected to the Big Sioux Aquifer. In the spring and early
summer, lake levels commonly exceed the water level in the aquifer, thus, the lakes recharge the aquifer.
During the summer and fall, when evaporation exceeds precipitation, the lake levels drop below the water
levels in the surrounding Big Sioux Aquifer and water from the aquifer discharges to the lakes.

Aquifer Hydraulic Properties

The overall hydraulic gradient of the Big Sioux Aquifer water table surface is generally about 6 to 10 feet
per mile (f/mi) (USGS, 1990). The estimated volume of water in storage within the Big Sioux is 320,000
acre-feet, or approximately 104,288 miillion gallons (USGS, 1994). The aquifer flows from north to south
at an estimated rate of two million gallons per day with the water table fluctuating between three and
thirty-three (33) feet below the ground surface.

Aquifer tests, referenced in Barari (1991), were performed within the Big Sioux Aquifer by the South
Dakota Geological Survey and the United States Geological Survey in 1964 and 1965. The tests were
run for 72 hours at an average rate of 260 galions 4per minute. Results of the tests indicate the average
transmissivity under field conditions to be 5.0x10" gal/day/ft, with an average thickness of saturated
aquifer of approximately 23 feet. The permeability was 2.2x10° gal/day/ft’.
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PROPOSED RAUVILLE WELLFIELD

Anticipated Water Needs

Currently, WMU produces approximately 1,013 million gallons per year. The Conifer Wellfield and Town
Wellfield produced 1,472 acre-feet or approximately 480 million gallons of water in 2000. Production from
Lake Kampeska is approximately 533 million galions per year, or approximately 1.5 million galions per
day (MGPD). In order to reduce the City's dependence upon surface water withdrawals from Lake
Kampeska, additional groundwater resources will be needed.

In order to meet this objective and anticipate additional economic and population growth, WMU has
identified the following preliminary criteria for the Rauville welifield.

« The new wellfield should be capable of producing four million gallons per day (mgd) with expansion
capability to 8 mgd within Sections 29, 30, and 31 of Rauville Township.

« Between six and twelve wells are estimated to constitute this wellfield. The yield is expected to be
variable, and a rate of 250 to 600 gallons per minute (gpm) per well is desired.

Groundwater Elevation

The South Dakota Geological Survey (SDGS) maintains a groundwater monitoring network throughout
the state. Monitoring well locations are shown on Figure 6. The nearest upgradient monitoring location
to the study area is located in the northwest corner of Section 21, approximately one mile to the
northeast. A nest of wells was constructed at that location and is maintained by the SDGS. The wells are
identified as R20-89-40, R20-89-41 and R20-89-42. They are completed at depths of 32.5, 42.5 and 23
feet bgs, respectively.

Water records were available from the Geological Survey database from 1991 through July 2007. During
this period, water levels fluctuated between elevations of approximately 1776 and 1785 feet. Static water
levels, measured during most of the sampling events, were higher in the deeper welis than those
measured in shallow well R20-89-40. This is indicative of higher pressure deeper in the aquifer and an
upward movement of groundwater.

Aquifer Thickness

Boring log data provided by the City and compiled from the South Dakota Geological Survey indicate that
sediments in this area consist primarily of surficial outwash deposits, consisting of unconsolidated sand
and gravel. Boring log locations are shown on Figure 7.

Figure 7 aiso shows the saturated thickness of the aquifer in the area of interest. Saturated thicknesses
range from approximately 10 feet to 80 feet across the study area. The aquifer is thinnest in the western
portions of Section 31 and Section 30. Existing data indicate that the thickest portion of the aquifer,
approximately 80 feet, occurs in a small, localized area in the southeast quarter of Section 30. Over the
remaining study area, the Big Sioux Aquifer ranges in thickness from 30 to 60 feet. It should be noted,
that nearly all borings have been advanced along the roadways. Therefore, aquifer thicknesses within
the sections are estimates only.

Yield Potential

Available data was compiled in an attempt to determine potential yields for the Big Sioux Aguifer in this
area. Given the variability of the nature of the sediments and the variability in the thickness of the aquifer,
accurate yields cannot be predicted. However some general estimates were calculated based upon the
equation below (Driscoll, 1986).

Q= 16Kb*
6.3 + log (K b)
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Q = yield from pumping well, gpm
K = hydraulic conductivity of the aquifer media B = saturated aquifer thickness, feet

Hydraulic conductivities typical of the sediments present in this area were used in the calculations
(adapted from Morris & Johnson, 1967).

b
K Saturated Q
Hydraulic Conductivity Thickness Estimated Well Yield
Material cm/sec ft GPM
Medium Sand 1.42E-02 30 34
Coarse Sand 5.20E-02 30 115
Sand and Gravel 1.56E-01 30 322
Medium Sand 1.42E-02 60 131
Coarse Sand 5.20E-02 60 441
Sand and Gravel 1.56E-01 60 1,236
Average 380

These estimates indicate that some wells may produce less water than the desired rate of 250 to 600
gpm, while others may produce more. The production from each future well will be dependant upon the
sediments encountered and the aquifer thickness at each particular location. The instaliation of test welis
and controlled pumping over extended intervals of time (i.e. an aquifer pumping test) would be necessary
to verify well yield and ultimate suitability of a particular location.

Well Placement Limitations

According to a discussion with a representative of the South Dakota Geological Survey, it is
recommended that wells within this aquifer be placed a minimum of 1,300 feet from any surface water, in
order to alleviate any potential surface water effects from over pumping. Also, in arder to attain a “zero
drawdown” state between production wells (i.e. to minimize interference); a 1,000 foot spacing between
wells is recommended.. The radius of influence is the radial distance from a well where pumping no
longer lowers the water table. The radius of influence is aquifer and well dependant and is unique for
each well situation.

Preliminary well locations are shown on Figures 8 and 9. Figure 8 depicts well siting on a 600 to 650-
foot spacing. Eight locations are plotted. Figure 9 is a close-up version of Figure 8. Determining the
actual radius of influence is a critical component of well siting. The radius of influence for a particular well
location can be estimated by conducting a pumping test on test wells installed at or near the proposed
well location. The radius of influence, combined with ground water modeling, would be necessary to
estimate well location and spacing requirements. It should also be noted that some locations may be less
desirable than others due to thinning or tightening of the aquifer. This could further reduce the area in
which peak-performing (high-producing) wells can be placed.
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MODIFYING WELL PLACEMENT CRITERIA

Land Use

SCE reviewed aerial photographs obtained from Historical Information Gatherers (HIG) of Hopkins,
Minnesota, dated 1939, 1958, 1965, 1991, 2003 and 2004. The aerial photographs were reviewed with
the intent to evaluate changes in land use and areas of potential environmental concern visible at the
property and surrounding properties. The aerial photographs reviewed are included as Figures 10, 11,
12, 13, 14 and 15.

Review of the photographs indicates that the site is within an area of predominantly agricultural usage
during the period of record. Based upon this land use category, agricultural chemical usage poses an
environmental concern with respect to the proposed wellfield. Pesticides and other chemicals used in
crop production can be long-lived in the ground water environment. Routine use of these substances has
the potential to impact surface water quality and ground water quality. It is recommended that
groundwater and surface water quality be monitored for the presence of agricultural chemicals in
accordance with provisions of state and federal regulations regarding public water supplies.

Industrial or commercial operations at a location adjacent to one of the identified wellfield parcels
(southwest corner of Section 32) may be a potential cause for concern. Operations at that location are
unknown to SCE and identification of which are beyond our scope of services. The property, visible on
Figures 14 and 15, is adjacent to Rauville Station mentioned below.

Water Quality

The Big Sioux Aquifer is moderately to highly vuinerable to contamination given its close proximity to the
ground surface and its interaction with surface waters. General sources of pollution include but are not
limited to: agricultural chemicals, industrial operations and proximity to infrastructure.

The State of South Dakota has developed a long-term water quality monitoring effort in order to meet the
demands for water quality information by regulatory agencies. The monitoring network was designed and
installed to examine the quality of shallow ground water with respect to nonpoint source pollution and
long-term trends in water quality.

Because agriculture is the State’s primary industry, pesticides and nitrogen are among the compounds
being monitored. Water samples are also tested for major ions such as ammonia, calcium, chloride, iron,
manganese, and sodium. Additional analytes include trace metals, cyanide, radionuclides, and volatile
organic compounds.

As noted previously in this report, the nearest upgradient monitoring location to the study area is located
in the northwest corner of Section 21, approximately one mile to the northeast of the area of interest. A
nest of wells was constructed at that location. The wells are identified as R20-89-40, R20-89-41 and
R20-89-42. They are compieted at depths of 32.5, 42.5 and 23 feet bgs, respectively.

Water quality results, available from the Geological Survey database from 1991 through July 2007, are

attached as tables. A select listing of the parameters detected in groundwater samples coliected from the
monitoring wells compared to those detected in raw water at the Town Plant are shown on the next page.
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Watertown Municipal Utilities SDGS Monitoring Wells
Town Plant Raw Water (average concentrations
(June, 2004 data) milligrams over time) mg/L
Parameter per liter (mg/L)
Nitrate/Nitrite <0.1 6.4
Fluoride 0.22 .25
fron 2.62 .058
Calcium 117 120
Bicarbonate 377 324
Dissolved Solids 641 580
Hardness 474 400

Nitrate/Nitrite has been found in the monitoring wells located upgradient of the proposed Rauville
Wellfield. Concentrations have ranged from 0.34 to 18.4 mg/L. Highest concentrations have generally
been detected in shallow monitoring well R20-89-42. Additional analyses for nitrogen and ammonia
levels should be strongly considered by WMU in accordance with public water supply regulations. Failure
to do so may result in wells that are deemed unusable, or that require costly treatment.

Additional analyzes have been performed on water samples coliected from the monitoring wells over
time. The following results should be noted.

» Arsenic was detected in 1999 at concentrations of 1.1 and 1.4 mg/L.

» Atrazine was detected between 1993 and 1995 at concentrations ranging between 0.11 and 0.2 ug/L
(micrograms per liter).

o Well R20-89-42 was sampled on one occasion in 1994 for the presence of volatile organic
compounds. No VOCs were detected in the sample.

Proximity of Known Sources of Pollution

As part of this evaluation, a regulatory database review was performed in order to identify release sites
(i.e. potential sources of contamination) within the study area. The locations of identified release sites are
shown on Figure 16, and the nearest sites are listed below.

1. Rauville Station (a restaurant/bar), located at 16588 455th Avenue in the southwest quarter of
Section 32, reported a petroleum release in 1998. The site was granted closure in 2002.

2. Cross Country Carriers, located at 1425 9th Avenue Southwest, in the southern portion of Section
36, reported a 5 gallon spill of butanol in 1996. The site received closure in 1997.

3. The Big Sioux Nursery, located on Big Sioux Road, in the northeast quarter of Section 2, reported
a waste oil release in 1994. The site was granted closure in 1999.

Based upon the closed status of these identified release sites and given that the releases occurred
downgradient of the proposed location of the Rauville wellfield, these releases would not be expected to
impact the site.

The nearest upgradient release site occurred from a farm tank, located at 16146 459th Avenue,
approximately 5 miles northeast of the subject area. The site, listed as reporting a diesel fuel release in
1999, was closed in 2003. This release is not expected to a pose a threat to the study area, given its
distance and closed status.

The Burlington Northern Santa Fe Railroad operates a rail line within Sections 29 and 32, near the area of
interest and is shown on Figure 12. The proximity of the railroad to the proposed wellfield does pose an
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environmental risk, though minimal, based on the potential for spills or releases from rail operations to
impact the aquifer in this area.

Competing Water Use

Groundwater wells withdraw water from the Big Sioux Aquifer for irrigation, domestic, municipal and
stock-watering use. Ground water and surface water are primarily appropriated for irrigation use in this
area of Codington County. Reported discharge from irrigation wells in the Big Sioux Aquifer has been
shown to range from 50 gallons per minute (gal/min) to as much as 1,100 gal/min.

Water diversion records were obtained from the South Dakota Geological Survey. The locations of
identified diversion locations are plotted on Figure 17. A review of the records indicates that there are
several irrigation wells near the subject area. Most of these wells are located north-northeast (up-
gradient), southwest (down-/cross-gradient), and southeast (down-gradient) of the subject area. Two
commercial wells are located southeast (down-gradient) of the subject area. Based upon review of aerial
photographs showing irrigated cropland, there may be additional water diversions not included in the
database.

Existing wells and their respective production may impact the proposed placement and yield of any new
wells. Table 1 is a listing of the water diversions identified in the area, as well as their respective
appropriations.

Flood Zone

A flood zone map is included as Figure 18. A portion of the proposed wellfield is located within Flood
Zone A, which corresponds to the 100-year flood plain of Mud Creek and its tributaries. it will be
necessary to construct future wells and system components to prevent flood waters from entering the
water supply and distribution system.
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SUMMARY AND CONCLUSIONS

The purpose of this assessment was to determine if the area secured, north of Watertown, has the
potential to alleviate the need for water removal from Lake Kampeska and provide for future water supply
needs. In order to meet this objective, WMU has identified the following criteria for the Rauville wellfield.

+ The new wellfield should be capable of producing four million gallons per day (mgd) with expansion
capability to 8 mgd within Sections 29, 30, and 31 of Rauville Township.

+ Between six and twelve wells are estimated to constitute this wellfield. The yield is expected to be
variable, and a rate of 250 to 600 gallons per minute (gpm) per well is desired.

This assessment has been limited to a compilation and review of existing reports and data. The
information included but was not limited to: reports, test drilling records, well records, geologic and
hydrogeologic maps.

Findings support the following conclusions:

1.

The Big Sioux Aquifer is comprised primarily of surficial outwash, consisting of unconsolidated
sand and gravel. Depth to top of the Big Sioux Aquifer ranges from three to 15 feet bgs and
aquifer thickness ranges from approximately 10 feet to 80 feet in the study area.

The South Dakota Geological Survey recommends that wells be placed a minimum of 1,300 feet
from any surface water, and that 1,000-foot spacing be maintained between wells.

The aquifer is thinnest in the western portions of Sections 30 and 31. Completion of wells within
this area may result in lower yields, and higher radii of influence, per well.

The thickest portion of the aquifer, approximately 80 feet, occurs in a small, localized area in the
southeast quarter of Section 30.

Over the remaining study area, the Big Sioux Aquifer ranges in thickness from 30 to 60 feet.
Aquifer thicknesses within the sections are estimates only since data points were primarily limited
to roadways, where test borings have been advanced.

Estimates of well yields indicate that some wells may produce less water than the desired 250 to
600 gpm range, while others may produce more. The production from each future well will be
dependant upon the sediments encountered and the aquifer thickness at each particular location.
Additional area-specific aquifer pumping data should be collected in an effort to adequately
determine if sustainable yields are acceptable.

The findings of this study suggest that the water rights secured, within Sections 29, 30 and 31,
have the potential to provide enough water to alleviate the need for water removal from Lake
Kampeska and provide future water needs. Aquifer yield is highly dependant upon the thickness
of the aquifer. As documented in available boring logs, the thickness of the aquifer varies
significantly throughout this area. Since soil borings were primarily placed along roadways, the
thickness of the aquifer within each section is only an estimate. In order to better quantify the
aquifer thickness and yield, further testing would be required.

One possible well placement scenario, presented in this report, demonstrates that the 60 acres
purchased in Section 31 can potentially support enough wells for the proposed wellfield. This
scenario assumes a 600 to 650-foot well spacing.. Field testing would be necessary to
adequately measure the radius of influence and design the wellfield.
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9.

10.

1.

12.

A review of the SDGS water diversions records indicates that there are several irrigation wells in
the area. Many of the wells are located north-northeast (up-gradient) of the subject site.
Furthermore, based upon aerial photographs, there may be additional water diversions not
included in the SDGS database. Production from existing wells has the potential to significantly
impact the yield of future wells.

The aquifer is observed to be very near the land surface and is protected only by a relatively thin
layer of topsoil and overburden. Contaminants released to the ground surface can leach through
this layer and present a potentially harmful impact to the aquifer. The surrounding agricultural
land use, as well materials transported by rail in the area, present the potential for aquifer
impairment.

Currently there is limited groundwater analytical data for the Big Sioux Aquifer in the study area.
Non-point source pollution due to routine application of agricultural chemicals is of primary
concern. It is recommended that groundwater and surface water quality be monitored for the
presence of agricultural chemicals in accordance with public water supply testing requirements.

A portion of the proposed wellfield is located within Flood Zone A, which corresponds to the 100-

year flood plain. It will be necessary to construct future wells and system components to prevent
flood waters from entering the water supply and distribution system.
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RECOMMENDATIONS

Based upon the information and conclusions presented above, SCE recommends the following
recommendations be implemented prior to proceeding with the proposed wellfield expansion:

1.

Infill test borings should be advanced. Since most boring locations have been limited to the
roadways, subsurface conditions within the sections under consideration are unknown. Some of
these areas include the thickest portions of the aquifer, but that has not been proven. It would be
prudent to advance interior borings to determine the nature of the materials and thickness of the
aquifer throughout the proposed wellfield. it is recommended that the borings be placed during
winter months to minimize impacts to the ground surface.

Three test wells should be installed in separate areas within the proposed wellfield. Given the
variability in the thickness and type of sediments present, at least three test wells are warranted.
Installation of these test wells in the subject area is recommended in order to assess the
sustainable yield of the aquifer. Two piezometers should be installed at different distances from
each test well to be used as observation wells. Existing wells may also be used for this purpose.

Aquifer tests (72-hour tests) should be performed on each well to better define aquifer
parameters at each location, to determine the radius of influence, and to provide a baseline for
assessing future well and pump performance. Upon evaluation of the 72-hour pump test data,
the test well showing the most promising aquifer characteristics should be subjected to a 10-day
pumping test to provide a measure of long term aquifer sustainability.

Water quality samples should be collected from these wells during test pumping to assess for
potential impact by agricultural and industrial chemicals. Two rounds of samples, one during the
winter and the second during the growing season, are recommended. Analytical parameters
should be determined based upon discussion with the City regarding specific treatment methods
to be employed prior to distribution.

Data collected from the aquifer test should be used in the development of a groundwater model to
more completely assess the hydraulic properties of the aquifer. Moreover, information acquired
from this model can assist in determining adequate well numbers and their respective spacing.
This will also verify that the secured land area is adequate for the necessary water production. In
addition, the model will be used to assess potential wellfield sustainability when subjected to
outside stresses such as high capacity irrigation and/or industrial well production.

This assessment has been limited to a compilation and review of existing, publicly available reports and
data order to obtain information about the yield potential of the proposed Rauville wellfield. No testing
was conducted as a part of this assessment.
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PERMIT_NO LATITUDE LONGITUDE LAST_NAME

1108-3 45.02841
1218-3 44.95919
1218-3 44.91547
151-3 44.93186
2098-3 44.98652
2107-3 44.94826
2120-3 44.99735
2120-3 45.00100
2168-3 45.01202
2203-3 45.03570
2239-3 44.95372
2239-3 44.95008
2262-3 45.01202
2497-3 4486465
2497-3 44.96101
2757-3 44.95008
2757-3 44.95008
2892-3 44.91729
3022-3 44.95008
3022-3 44.95372
3231-3 45.02841
3450-3 45.02285
3450-3 45.02285
3450-3 45.01924
3483 44.91365
3491-3 44.94643
349-3 44.91365
350-3 44.91365
37453 45.05200
3839-3 4495554
3839-3 44.95554
3941-3 45.01202
4588-3 44.97012
4588-3 4497013
4588-3A 44.97558
4588-3A 44.97194
4636-3 45.02659
4822-3 44.97923
4822-3 44.97558
482-3 44.97558
483-3 44.97558
4932-3 4503752
5002-3 45.03024
5131-3 44.93186
£166-3 45.03024
5166A-3 45.02854
5166B-3 45.02854
5166C-3 45.02854
5174-3 45.02659
§233-3 44.95372
5233-3 44.95372
5233-3 44.94826
§262-3 45.01930
5262-3 45.01202
527-3 45.02841
5285-3 44.98096
5332-3 44.97741
5376-3 45.03024
5379-3 44.97914
5379-3 44.98278
§575-3 44.97923
5578-3 45.01566
5683-3 44.95008
5696-3 44.98287
5852-3 45.00291
5862-3 45.00291
5862-3 44.98833

FIRST_NAME
-97.10822 R.E. HUBBARD CO.
87.15417 WATERTOWN CITY OF
-97.13375 WATERTOWN CITY OF
-07.14651 ENGELHART KURT & JILL
-97.10056 OLIN CORPORATION
-87,15928 WATERTOWN CITY OF
-97.16572 ENDRES DON
-97.16572 ENDRES DoN
-97.09035 ZEMLICKA HARLEY/SHIRLEY
-97.07758 MCELHANY DAVID
-07.15672 WATERTOWN CITY OF
-97.15672 WATERTOWN CITY oF
-07.10056 ZEMLICKA HARLEY/SHIRLEY
-97.12609 SCHLEUSNER DAIRY
-97.13120 SCHLEUSNER DAIRY
-97.16183 WATERTOWN CITY OF
-97.15672 WATERTOWN oITY oF
-97.12609 SCHMELING LARRY
-97 15672 WATERTOWN CITY OF
-97.15672 WATERTOWN CITY oF
-97.07758 MCELHANY DAVID
-97.17583 UINDNER MICHAEUKATHLEEN
-97.16572 LINDNER MICHAEL/KATHLEEN
-97.16572 LINDNER MICHAEUKATHLEEN
-97.13120 WATERTOWN CITY OF
-97.10567 FOX EDWARD J
-97.13630 WATERTOWN CITY OF
-67.13630 WATERTOWN CITY OF
-97.14044 THAGKER OWEN
-87.20012 DUNN DARYLE
-97.21033 DUNN DARYLE
-97.10056 ZEMLICKA HARLEY/SHIRLEY
-97.09801 CARR ROBERT L
-97.09543 CARR ROBERT L
-97.10056 ENDRES DON
-07.09545 ENDRES DON
-97.09545 SD STATE CEMENT PLANT

-87.15163 BIG SIOUX NURSERY INC
-97.15163 BIG SIQUX NURSERY INC
-97.15672 GAME FISH & PARKS
-97.15163 AGRICULTURE

<87.07503 NORTHERN CON-AGG INC
-97.11588 BRAND FARMS

-87.15672 DAKOTA PLASTICS COMPANY
-97.07503 CSS COMPANY

-87.07651 NORDGAARD

-97.07651 NORTHERN CON-AGG INC
-97.07651 CODINGTON COUNTY PRQPERTIES

DEPT QF
SD DEPT OF

JOHNT

-97.11078 ENDRES DONALD L
-97.15672 WATERTOWN CITY OF
-97.15163 WATERTOWN CiTY OF
-97.15928 WATERTOWN CITY OF
-97.10567 ZEMLICKA RODNEY
-87.10567 ZEMLICKA RODNEY

-97.06738 WATERTOWN POTATO CO.

-97.16824 CARR ROBERT L
-97.09801 CARR ROBERT L
-97.12099 ENDRES DONALD L
-97.16572 ENDRES DON
-97.16572 ENDRES DON
-97.15163 BIG SIOUX NURSERY INC

-97.10056 ZEMLICKA RODNEY
-97 16183 WATERTOWN CITY OF
-97.10056 RAUVILLE CAFE

-97.09290 WATERTOWN CITY OF
-87.11333 WATERTOWN CITY OF
-97.11333 WATERTOWN CITY OF

ADDRESS2

HWY 20 W 4TH ST
HWY 20 W 4TH ST
2227 SIOUX CONIFER
BOX 935

HWY 20 W 4TH AVE
919 CHRISTINE AVE
818 CHRISTINE AVE
RR 5 BOX 48

HWY 20 W 4TH 8T
HWY 20 W 4TH ST
RR 5 BOX 48

17434 460TH AVE
17434 460TH AVE
HWY 20 W 4TH AVE
HWY 20 W 4TH AVE
16709 451ST AVE
HWY 20 W 4TH AVE
HWY 20 W 4TH AVE

16405 452ND AVE
18405 452ND AVE
16405 452ND AVE
HWY 20 W 4TH AVE
RR 1BOX 79

HWY 20 W 4TH AVE
HWY 20 W 4TH AVE

RR 5 BOX 48

HWY 59 NORTH

HWY 59 NORTH

919 CHRISTINE AVE

919 CHRISTINE AVE

PO DRAWER 360

16613 SIOUX CONIFER RD
16613 SIOUX CONIFER RD
523 E CAPITOL
ANDERSON BLDG

3231 FERNBROOK LN N
214 NW3RD

POBOX 52

542 TERRACE DR

3231 FERNBROOK LN N
3231 FERNBROOK LANE N
919 CHRISTINE AVE

801 4TH AVE SW

901 4TH AVE SW

901 4TH AVE SW

45412 164TH ST

45412 164TH ST

HWY 53 N

80OX 1215

919 CHRISTINE AVE
919 CHRISTINE AVE
918 CHRISTINE AVE
16613 SIQUX CONIFER RD
45412 164TH ST

901 4TH AVE SW
16588 455 AVE

901 4TH AVE SW
901 4TH AVE SW
901 4TH AVE SW

cIry
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
BROOKINGS
BROOKINGS
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
MARSHALL
MARSHALL
BROOKINGS
BROOKINGS
RAPID CITY
WATERTOWN
WATERTOWN
PIERRE
PIERRE
PLYMOUTH
WATERTOWN
WATERTOWN
WATERTOWN
GRAND FORKS
PLYMOUTH
PLYMOUTH
BROOKINGS
WATERTQWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
MARSHALL
MARSHALL
BROOQKINGS
BROOKINGS
BROOKINGS
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN
WATERTOWN

Table 1
Water Diversions

PRIORDATE STATUS
6/23/1964 CA
1213/1956 FU
12/3/1956 FU
3/23/1956 CA
6/14/1974 CA
8/26/1974 FU
101111974 LC
10/111974 LC

12/16/1974 IL
2/18/1975 CA
9/2/1965 LC
9/2/1865 LC
41811975 CA
142201975 LC
1212211975 LC
9/2/1965 LC
9/2/11965 LC
81311976 LC
9/2/11965 LC
91211965 LC
9/9/1976 CA
H71977 CA
1711977 CA
11711977 CA
81171932 IL
1212711976 CA
1111933 LC
1111933 LC
12i2711976 CA
3/2141877 CA
3/21/1977 CA
4/18/1977 CA
12/4/1980 1L
12/4/1880 1L
12/4/1980 LC
12/4/1980 LC
2/3/1981 CA
9/30/1881 1L
9/30/1981 L
512711957 CA
5/27/1927 IL
10/27/1982 LC
1/23/1884 CA
3/26/1987 IL
3/2/1988 IL
3/2/1988 LC
3/2/1988 LC
3/2/1988 LC
3/2/1988 LC
912{1865 LC
9/2/1965 L.C
9/2/1965 LC
1/5/1988 LC
1/5/1989 LC
3/24/1988 CA
2/2711989 it
6/8/1989 CA
12/18/1989 LC
1/6/1990 LC
1/6/1990 L.C
9/9/1991 CA
911119981 LC
9/2/1965 LC
8/311892 LC
4/6/1995 FU
4/6/1985 FU
4/6/1995 FU

SOURCE AQUIFER DIVERSION1

QANAQANIANAONACOORONIORRIRUNANVLANONVORCRNOCORORORTOROONOINOROORONODO

BS
BS
BS
BS
BS
8s
BS
BS

8s
BS

BS
8s
BS
88
BS
B8
BS

B3
8s
Bs
:5
BS
8s
BS

8s
PCO
PCO
PCQ
PCQ
BS
BS
88

BS
BS
PCO
BS
PCO
PCO
PCO
PCO
PCO
BS
8s
BS
BS
8BS

PCO
BS
PCO
BS
8s
BS
BS
BS
BS
BS
BS
BS

GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER

GROUNDWATER
GROUNDWATER
GROUNDWATER
GRAVEL CREEK
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
buGouT
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
DUGOUT
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
DUGOUT
GROUNDWATER
GROUNDWATER
BIG SIOUX RIVER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER
GROUNDWATER

USE_TYPEt PER_CFS LIC_CFS PER_ACRES LIC_ACRES CMPLTN_DTE LIC_DTE

IRR
MUN
MUN
RR
coMm
MUN
IRR

2.200
0.000
0.000
0.420
0.020
20.000
3.300
3.300
3.250
4.100
2.700
2.700
1.000
4.400
4.400
2.000
2.000
0.140
1.670
1670
2.200
3.850
3.850
3.850
0.800
0.250
0.890
0.800
2.200
1.810
1.810
0.570
2.800
2.800
0.000
0.000
2670
0.400
0.400
2.000
2.000
5.000
2.200
0.080
3.140
0.000
0.000
0.000
2.280
2.700
2.700
2.700
2420
2420
3.160
3.420
0.750
1.200
0.880
0.880
0170
0.000
3.600
0.022
0.000
0.000
0.000

0.000
0.000
0.000
0.420
0.020
0.000
2220
2220
0.006
0.000
2.230
2230
0.000
2.200
2.200
1.450
1450
0.140
1.310
1.310
Q.00
0.000
0.000
0.000
0.800
0.000
0.890
0.800
0.000
0.000
0.000
0.000
Q.000
0.000
1770
1.770
0.000
1.800
1.900
1.110
1.600
3.120
0.000
0.090
3.410
1.870
0.840
0.400
1.770
2.000
2.000
2.000
2220
2.220
0.000
0.000
0.000
1.110
2.350
2.350
0470
2.220
2670
0.022
0.000
0.000
0.000

154.00
0.00
0.00

31.40
0.00
0.00

240.00

240.00

228.00

289.00
0.00
0.00

£8.00

311.00

311.00
0.00
0.00

10.00
0.00
0.00

28400

280.00

280.00

280.00
0.00

18.00
0.00
0.00

160.00

127.00

127.00

40.00

200.00

200.00
0.00
0.00
0.00
0.00
0.00

140.00

140.00
0.00

156.00
0.00

22000
0.00
0.00
0.00

160.00
0.00
0.00
0.00

170.00

170.00

240.00

240.00

172.00

156.00

240.00

240.00
0.00

16.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
31.40
0.00
0.00
190.00
190.00
0.00
000
0.00
0.00
0.00
298.00
298.00
0.00
0.00
10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.00
0.00
0.00
0.00
0.00
170.00
170.00

133.00
133.00
140.00
140.00
0.00
0.00
a.00
220.00
131.00
59.00
30.00
130.00
[y
0.00

165.00
165.00
0.00
0.00
0.00
83.00
165.00
165.00
0.00
24400
0.00
0.00
0.00
0.00
0.00

11/16/1956
81711874

11/13/1979
111311979
112211980

1172211975
11/2211975
572211980
112241981
1/221981
10/22/1976
10/122/1976
9/30/1877
1211877
112111977

1/26/1882
1/26/1982
1/26/1982

2123/1978

5/24/1981
3/26/1986
3/26/19868
7/28/1987
7/28/1987
312511982
12/3/1986
12/3/1986
6/28/1960
5128/1960

4/25/1989
5/6/1992
5/11/1993

5/11/1993
112511984
1/25/1994
1/25/1994
5/10/1994
511011994

5/10/1994
712611994
6/23/1995
3711995
3/7/1995

9/30/1997

11/16/1956
1/3/1979

812119892
8/12/1992

4/26/1999
4/26/1999

21171992
2/1711992
4/3/1979
41311979
112611979
4/31979
4/3/11979

1/1411857

111411957
1/1411957

2/19/1992
2/19/1992

8/511992
8/5/1992
2/2111963
2/21/1963
10/15/1996

9/27/1991
9/27/1991
81172007
8/1/2007

9/17/1991
5/20/1999
5/20/1989
5/20/1999
9/17/1991
91711991

10/17/1996
911711991
91711991

8/7/1992

12/2411992
5/20/1999

11/14/1994



Table 1
Water Diversions

5883-3 44.93186  -97.15672 STEINBAUER JOHNE 221 AIRPORT DR WATERTOWN 9/1/1995 CA G Ps GROUNDWATER IND 0.166 0.089 0.00 0.00 11/6/2000  1/19/1999
6270-3 44.92723  -87.16208 DAKOTA PLASTICS COMPANY PO BOX 52 WATERTOWN 71712001 LC G 8s GROUNDWATER IND 0.220 0.214 0.00 0.00 9/10/2006 4/7/2006
6270-3 44.92723  -97.16206 DAKOTA PLASTICS COMPANY PO BOX 52 WATERTOWN 717/2001 LC G BS GROUNDWATER IND 0.220 0.214 0.00 0.00 9/10/2006 417120086
6308-3 44.97671  -97.15451 BIG SIOUX NURSERY INC 16613 SIOUX CONIFER RD WATERTOWN 512711957 LC G BS GROUNDWATER IRR 0.000 1.900 18.75 151.75 5/2/2007  6/12/2006
6362-3 45.00994  -97.10711 ZEMLICKA RODNEY 45412 164TH ST WATERTOWN 9/13/2002 PE G BS GROUNDWATER IRR 0.000 0.000 100.00 0.00 12/4/2007

6362-3 4501738  -97.10711 ZEMLICKA RODNEY 45412 164TH ST WATERTOWN 9/13/2002 PE G BS GROUNDWATER IRR 0.000 0.000 100.00 0.00 12/412007

6457-3 44.97200  -97.14908 BIG SIOUX NURSERY INC 16613 SIOUX CONIFER RD WATERTOWN 12/30/2003 LC G B8S GROUNDWATER COM 0.044 0.040 0.00 0.00 2/26/2009  6/12/2006
6595-3 45.01020  -97.17301 CLARK RWS, INC PO BOX 162 CLARK 112812005 PE G BS GROUNDWATER RWS 0.560 0.000 0.00 0.00 6/9/2010

668-3 44.96830  -97.07503 KRANZ INC NICK & MATT 2137 20TH AVE SE WATERTOWN 11/4/1959 LC G BS GROUNDWATER IRR 3.200 2.000 229.60 229.60 1/26/1965 7/711970
6750-3 44.97671  -97.14942 BIG SIOUX NURSERY INC 16613 SIOUX CONIFER RD WATERTOWN 8/16/2006 PE G BS GROUNDWATER COM 0.055 0.000 0.00 0.00 10/9/2011

6856-3 4494702  -87.16470 WATERTOWN MUNICIPAL UTILITIES 901 4TH AVE SW WATERTOWN 12/3/1956 PE G BS GROUNDWATER MUN 2140 0.000 0.00 0.00 7/23/2012

78-3 44.94461  -97.13375 TESCH ARTHUR WATERTOWN 9/2411952 CA S BIG SIOUX RIVER IRR 0.000 0.780 0.00 55.00

80-3 45.03925  -97.16824 HURKEE EDMUND & RICHARD WATERTOWN 10/18/1952 CA s BIG SIOUX RIVER IRR 1.000 0.000 70.00 0.00

890-3 44.95008  -87.17205 GAME FISH & PARKS DEPT OF 523 E CAPITOL PIERRE 18890101 LC s BIG SIOUX RIVER REC 0.000 0.000 0.00 0.00 1212711962
FC28-3 44.94516  -97.17234 WATERTOWN CITY OF PO BOX 910 WATERTOWN 3/22/2000 PE S BIG SIOUX RIVER FCP 0.000 0.000 0.00 0.00




Appendix 2 — Well Logs for Test Borings and Test Wells
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SOUTH DAKOTA WATER WELL COMPLETION REPORT 14- 02
I locaion NE % NW % Sec 31 Twp 118 Rg 52 [ weiowmer  Walertown Municipal Ulilities
v'lwel Busaness Name:
g Covnty oL Non Address; 901 4th Ave SW
I Caodington i ':‘“ } Ciy. State, Zp:  Watertown, 8D 57201
| e — O e e
I ! i WELL LOG: DEFTH
! l FORMATION FROM YO
Pleasg markvwell W 3 . E p -
location with an "X" | | “op Soil ) 6
l A4 [yellow gravel 6 14
Vel Completian Date i i grey sand- fine o med w/l_4links 14 27
1 1
l 1/31/2008 blue clay :27 31
o 1 Mile » sand- fine 31 36
. . blue clay 36 38
Dietarxe to nearest potential pofiution source (Septo tank, shondored wel, foed kot uz) [ : N
100.0 State Well yellow gravel- fine to med w/l 8 links 38 42
T— ED&;".” (dentdy surce) yellow gravel-med lo course w/l 10 li 42 55
Domestic/Stock ) Mancipel B Tesd Holes blue clay 55 70
Ivigiation [ trchastrial {nedtubonal Moming wall | g v rue WATER LEVEL 4.0 ree
METH?D OF DRILUNG: 1! fiowing: closed in prosane Ps!
Direct Rotary GPM fow through inch ppe
Controlled Vaw Red Othe
I CASING DATA: mEST Plasic e v Llvave [ JRecucers [Jomer
N other descrioe Reduced fow rate GPM
PPEWEGHT  DWWETER  FROM © HOLE DUMETER Canwel be comuletely st n?
40.0 sy 6.00w 350 550 9.12 m
_L8FT IN T F1 N [F]Pumped  Descre
GROUTING DATA: Ejawm
Grout Type No, of Sscks  Grout Weigit Feom To Dm
BenSeal 11 54.0 Livgal 0.0 n I0.0F
I ' = | Pumping Level Betow Land Sustace
Descre groubg proceoss L 21.0 F Aser 168.0 Hrs pumpes 300.0 cem
pressure puil method Fl Afer Hrs. pumpers GPM
I It purmp nistatied, plang rate, GPM
SCREEN: [__] Pertorated pipe Manufactued
Diemeter 6.00  inches Length 20.0 Feet [TREMARKS
Materl  Plastic
Skt See 080 _ SetFrom 35.0 Feet v 55.0 Feet
Other infonrraton
I = Thiswel leare ¥ 689
WAS APACKER ORSEALUSED?  [JYes  [ZINo = was e undet lon e
It %0, what materiaI? Andmsmportsh\fenndamle .
Deacrive packer(s) and locaton praing &m:  Kaiser Well Drilling Inc

Signature of Ucense Represeniative.

DISINFECTION: Whs wal disinfected upon compietion?
Yas, How?

l Lab sample sert {0 for ] N, why mot?

water quasity amalyis

Sigrasure of Well Owret or Equiteble Property Holder

Pate:




Jul

30 U8B 01:40p p.-7
' 8D EForm - 1621 V1
| SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
I tocation NE % NW % Sec 31 Twp 118 Rg 52 | wetowner  Watertown Municipal Ulilities
el 3w Business Namea, .
County (' uoe A North Address: 901 4th Ave SW
I Codington T ]f' o : Cty, State, Zip: ~ Watertown, SD 57201
NSVQNRE [N S | S
l | | WELL LOG: DEPTH
E I FORMATION FROM TO
Please mark well W ¥ T E -
location with an X" ) | Top Soil 0 4
___{__-.__;_..... gravel- med- coarse wyl 2iinks 4 8
Well Completion Date { I blue clay 8 11
1 - -
1/31/2008 yvellow sand- fine- med w/l 4links 11 28.5
e 1 Mile ;; blue clay 285 30
) ‘ ) ] ) ellow fine sand w/l 4links 30 38
Oistance (o nearest polential pofiution source (Sept: Lank, abandoned e, fesd kol gtc.)
vellow soft clay 38 45
2 100.0 5 pom state well (Kentiy source) [ .
SPOSED USE. vellow gravel med to coarse wil 6lin 45 54
Domestie/Stock Municial Business Text Holes blue ciay 54 55
I Imigation [ ]tndustnal Instiutioral ™ {Manitoring well | oo ATIC WATER LEVEL 4.0 reer
METHOD QF DRILLING: I fowing: ciose i osy
Direct Rotary )
GPM flow thvough Inch pipe
Conrotied b Valv Reducs Othe
I CASING DATA: [ steel Plastic [ Jotmer # Lvane [ = Dlowr
# cttwer descrl Reduced fow rate GPM
PPEWEIGHT DIAVETER  FROM © HOLE DIAMETER Can wel be completely shut in?
40.0 LoFt 8.00N 34.0fr 54,0 =T 9.12 N
BT ™ - pa N | WELL TEST DATA:
LBFT iN FT T N1 [/]Pumped  Describe:
GROUTING DATA: D Balled
Gt Type No.ol Sacks  Grout Weight From To D ot
BenSea! 11 54.0 Ligal 0.0 rt 23.0 R .
Lbigal P m Pumping Level Below Land Surface .
Desorbe groving ry— 21.0 ruater 72.0 Hrs pumped 300.0 cPm
pressure pull method rt. Ater Hrs. pumped GPM
If pump nstalled, pump ate: GPM
I SCREEN: |_] Perforated pip ¥ | Marutactured
Dameter 6.00 Inches  Llength 20.0 Feet REMARKS
mMateial  plastic
StSze 080 SelFrom 34.0 Feetto  54.0 Feet
Other information
I = — This well wars drived under Loense # 689
WAS A PACKER ORSEALUSED? [ ]Yes No welwamdn '
i s0, what matesial? Andirs repod ;"“" M\:lerlag lino. |
Describe packer(s) and locaton Diling trm: ~ Kaiser Well Drilling, Inc.
Signature of License Representative”
DISINFECTION: Was well disinfected upon completion?
[ ves, How?
I Lab sample sent to fof [ No. Wy Nat? Signature of Well Cwner or Equitable Prope ity Holder:

water qualty analysis

Date:




Jul 30 g8 01
ISD EForm - 1621

:40p
Vi

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
l Locabon NE % NW % Sec 31 Twp 118 Rg 52 | Welowner Walertown Municipal Utilities
Rusiness Name.
County ORI ~_North Aduress, 901 4th Ave SW _
I Codington l Fet I| | Cay, smate Zip Walerlown, SD 57201
.___Lf..i-_ ———
l i ! WELL LOG: DEPTH
[ |
. . FORMATION FROM 70
Pleasemark well W 1 v E -
location with an *X’ | | Top Saoil 0 6
I ...__.l'..............}___ yellow gravel 6 14
Well Compietien Date i | grey sand- fine to med w/l_4links 14 27
1/31/2008 ! ! blue clay 27 31
l je 1Mile — sand- fine 3 36
Dista e o nearest potental polildion S0urce (Septi kark, abardorssd wol, feed ki, ele ) blue clgy . 4 3§
? 1000  ppom State Well _ yellow gravel- fine lo med w/l 8 links 38 42
| SN fcently soree) | yellow gravel-rmied to course w/l 10 | 42 55
| gov B Business Text Holes blue clay 55 70
moingwel | STATIC WATER LEVEL 4.0 reer
NE THOD OF DﬁLUNG .
Direct Rotary " flowg, " P!
GPM fow through neh pipa
l ST Mow e o Controtiedby [ _Jvave [ Reducers []other
N cther describe Reduced fiow rate GPM
PPEWEIGHT DUWWETER FROM T HOLE DUMETER Can wet be complelely st m?
40.0 e, 3.00m _350f1 6550¢r 6.00 w
rea W T i ~ | WELL TEST DATA: ‘
Al L] ks L N K]Pumped  Deseribe, ait Wi
I GROUTING DATA: BB‘“ et
Geout Type No.of Sacks  Grout Weght From To D Other
BenSea! ] 54.0 g 0.0R 30.0 n )
e 1 Pumping Level Below { ard Surface
Describe groutey procedire Rager _ Hspanped 100  GPM
pressure null method Ft. Ater Hrs. pamped GPM
] installea, te: GPM
l SCREEN: L[ Perforated pipe Manutsctured pame PR
Demeter 3.00 Inches  Length 20.0 Feet  [TREMARKS
materml  Plaslic
sASee 035  SetFrom 35.0 Feet o 55.0 Feet
Other inforrnalion
lWAs APACKER ORSEAL USED? L lves  (ZINo Tris wel was drtied urter koane Lk

10, what mdtenal?

'mmwwm

DISINFECTION: was wet disneched upon complebon?
CJventiowr

And this report & true gnd acturele.
bring s Kaiser Well Drilling Inc

Sgnabure of License Repmsentaive:

l Lab sample serttofor [ No, Why Nor?
water quality analyss

Sigrature of Well Ownar or Equitabile Property Holder,




Jul 30 08 01:4Up p.4
SD EForm - 1621 V1
SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
l locaion NE % NW % Sec 31 Twp 118 Rg 52 | weowner,  Watertown Municipal Ulilities
Buxmess Name:
County RS, Noth Aoaress 801 4th Ave SW
Codington ""| S ""“‘: Cy, State, zp.  Waterlown, SD 57201
v--e—-J —sA——u——-.—‘—-——
I } : WELL LOG: DEPTH
. . FORMATION FROM TC
Flease mark well W ¥ T E " "
location wv.l,h an’x’ i | Top Soil 0 6
l -...._f....*--__».{_.__ yellow sand fine 6 10
Weli Comnpletion Date I ] blue clay ‘0 12
1/31/2008 ! ! gravel- med 1o coarse wil 6 links 12 27
l fe——— TMile — .y} 1 blue ciay 27 33
Distance: to nearest polentiz! pafiAion SUDe (Sepric tak. atandonod wol feed ke, elc ) yellow clay 33 43
2 1000 prem State well | grave! 10%fine 20%med 70%course
. . ,
I PROPOSED USE Ty s w1 16 link 23 =4
Domestic/Stock |7 ] Municipal Business tetHoks | Y8llow clay 54 57
gﬂ?ﬁ:&;mwh‘s: It howing: dosad in pressure P31
GRM fow thoegh Inch pipe
I CASNGDATAC Tom : o Cortrateaty [ Jvatve [ ]Reducess ] Other
¥ olhver describe Reduoed fow rate GPM
PPEWEGTT  DAMETER  PROM ©  MOEDMER | ConWelbecompitely sutn?
40.0 :2¥7 3.00m 340r 54.0rr _600m
ABFT i FT =T w | WELLTESTDATA:
IBFT N £1 T N Pumped  Descibe; airiift
. GROUTING DATA: % Babed
Gt Type  No.ofSacks  Groud Weight From Yo CJomer
BenSeal 6 54.0 wigal 0.0 r 29.0 p
I Lbigal P p Pumping Leve! Beiow Land Surface
Desribe grouting procedure FLAmer _ Hrs. pumped ___1_0_9_9 GPM
pressure pull method Ft. Aftes Hrs. purnped GPM
] Instailcd, rates; GPM
I SCREEN: L_] Pariorated poe Manufactured P P
Diameter 300 irches  Leng: 20.0 Feet [ TREMARKS
Msterial  plaskic
Satsze 035  SetFrom 350 reetwo  55.0 Fest
Other information
I WAS A PACKER OR SEAL USED? | JYes  LZ]No This wel was difted under bcense # 589

¥so, what material?

Andd this report is true and accurals.

I Describe packer(s) and locstion

DISINFECTION: Was well dminfutted Upon completion?
[ ves. How

Driling frm;  Kaiser Well Driﬂing, inc.

Sgpature of Leanse Representative;

Lab sample sent to for o, why Nor?
water quaity analysis

Signature of Vel Owner or Equitable Propany Holder




Jul 30 08 01:39p
lso EForm - 1621 V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
I locion NE % Nw % Sec 31 Twp 118 Ro 52 | wetowner  Walerlown Municipal Utilities
Business Name:
Courty ( Nodh Address 8901 4th Ave SW 7
l Codington i ‘l”'“"' ’ | cey. swte.Zp.  Watertown, SD 57201
3 J_ ) I
I 1 | WELL LOG: DEPTH
P el W t z £ FORMATION FROM 10
EHSe Mmark we R
noaaﬁunmmm an'x’ | | Top Soil g 2.5
p._—:-s- ""'"'Il‘“ gravel- med- coarse w/l 2links 2.5 8
Well Completion Date I I blue clay 8 1
1 L] ' . N 1
I 113112008 yellow sand- fine- med wil 3links 11 285
je——— 1 Miie ] bive clay 28.5 30
yellow - fine to med wil Blinks 30 36
Dﬂnmmmvaﬂwrﬂalmm SOUITR (Seplx: fank, shmndonad wed, faexd inl, olc) —
? 100.0 g o State well  ertty souece) yellow soft clay 36 38
SSED USE, yellow fine sand 38 40
909 .Nunbw Busness yellow soft clay 40 45
| Frstasoral v e STATIC WATER LEVEL 4.0 seev
MET“OD OF DRILLING: U fowing: dased in pressure Pa1
Diract Rotary GPM flow through inch pips
Controlied b Valv Red Cthe
I CASING DATA: BEL L] Plaste L_Jother Ll Lo [ Jorer
 cther describe Reduced Fow rie GPM
’ l PFEWEGHT  DWMETER  FROM © HOLE DIAMETER Can el be completely shdt In?
40, 0 LAY 300 350 550« 6.00 w
P o1 o w | WELL TEST DATA:
| L_a_m ity F1 i1 t ) [Flrumped  Descive: aiclift
GROUTING DATA: D Bailed
Grout Type No.of Sacks  Growt Weight Erem To D Other
BenSeal 6 54.0 Loigal 0.0 R 30.0 n Leved Land 5
gl il pi | Pomens ow e .
Descrie groung procedss FL ASes Hrs. pumped 100.0 cam
pressure pull method FL After Hrs, pumped GPM
I prmp installed, pump fate; GPM
SCREEN: || Perforaied pipo Manufacturad
Diamelar 3.00 Inches  Length 20.0 Feet [“REWARKS
Maeral  plastic yellow- fine - med w/ 4 links 45-49
SMSze 035  Setfrom 35.0 Fest® 55.0 Fest biue clay firm 49.50
Other informaton gravel- med- coarse 50-55
hiue clay 55.60
I i% wel il ornee # 689
WAS A PACKER OR SEAL USED? [ Yes No ::m:::_" :’:":' "t
90, what material? Uue ancacuIEE.
Describe peckerfs) and locaton omiing bm:  Kaiser Well Drilling, Inc.
Signatare of License Reprasentative

DISINFECTION: Was wil dsniected upon completnn?
[ ves. How?

I Lab sampie aent to for [ No, Wy Nor?

water qualty snalysis

Signature of Well Owner or Equitabie Property Holder




Jul 30708 01:38p
SD EForm - 1621 V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
I locaton NE % NW % Sec 31 Twp 118 Rg 52 | wetowrer  Wateriown Municipal Utilities
Business Name:
County o®Y o Address: 901 4th Ave SW
Codington F ” )" i i 1' Ciy, State, Zp Watertown, sSD 57201
b———-—‘»-.q.—im-—-—.‘-———
I i | WELL LOG: DEPTH
1 1 FORMATION FROM 1Q
Pease markwell W T ! E m )
location with an *X° | I Top Soi 0
I ~__{__..__.=__.4  gravel- med- coarse wil 2links 4 8
Wil Completon Date \ ! blue clay 8 11
i N - -
1131/2008 yellow sand- fine_mecd w/i 4links 11 28.5
) _ yellow fine sand wi/l 4links 30 38
Distance to nearest paterdial pofistion source Septic tank, atandoned wel, laed ki, sic)
100.0 tate well o yellow soft clay 38 45
? ft tom_S e {(dentify sourca) ,
=S GE yellow gravel- med to coarse w/l 6iin 45 54
‘ @%ﬁm& lmmml Business Test Hows blue cay 54 55
I [ st [f]Monsong wel | gyamc waTER LEVEL 4.0 reer
| METHOD OF DRILUNG: ¥ fiowing. ciosed n pretaire PSI
Drrect Rotary GPM fow through iheh pipe
Cortratied b Vaw Red Cthe
I CASING DATA: L] Stent Pastc L_lOther ° ¥ Ldaave [Retes L Joter
N ather descri Reduced fow rate GPM
PIPEWEGHT  DIAMETER  FHOM T HOLE DIAMETER Can wel be compielely shut i?
4001857 3.00n_ 3407 540 6.00
LAFY N FT FT N ] [Z]Pumped  Deseribe: iflift
l GROUTNING DATA: DBaﬂed
Gout Type  No of Sacks  Grout Weight From To [ Jomer
BenSeal 6 54.0 wigal 0.0 e 29.0 n e Level Land
Ubigal I pi| PUmene Below Suriace
Descrbe groutg procedre AL Afler Hrs. pumped 100.0 cem
pressure pui! method Ft. Aftes Hrs. pumped GPM
i pump instalied, purp mte: GPM
SCREEN: L] Perforated pipe Manufactured
Diemeter 3.00 _ inches tength 20.0 Feet [“REMARKS
Materker  plastic
 SotSte 035  SetFrom 34.0 Fectw 54.0 reet
Other svormabon
— i # 68
I WAS A PACKER ORSEAL USED? | JYes  |Z]No Thiswellwas driled under tosns 2
And this report is frue ang accunte.

If 50, what maternat?

I Descrive pacher(s) and locaton

Dngem:  Kaiser Weil Dirilling, Inc.

Sghwire of Lioanse Representatre:

DISINFECTION: Was wel denlocied upon cornpletion?
[Jves, ow:

I Lab sample somtofor | No, Vekry Not?
water quhy sna ysis

Signature of Vel Owner or Equitable Propenty Holder,




Jul 30 08 01:41p

p.8
I SD EForm . 1621 W1
SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
l location NW % NE % Sec 31 7Twp 118 Rg 52 | werowner  Watertown Municipal Utilities
Business Name:
County THIT Nomn Address 901 4th Ave SW
l CODINGTON T ”ll" o : Cly, State. Zlp:  Wateriown, SD 57201
. .@..L- S
l | | WELL LOG: DEPTH
5 cwel W :L : . FORMATION FROM TO
€3Se Mark we -
focabon with an *X | | Top Soil 0 8
—_—{-—_“_,-}—--— yellow sand fine 6 8
Well Completion Date i | grey gravel- med- coarse wil 10links B8 24
i i .
1/31/2008 ‘euow clay : 24 26
e 1 Mite » fine sand w/l 8links 20 33
Distance o nearest polential pofiLtion sounce (Septic tank, abandoned wel, feed i, efe. biue soft clay =X 43
polemaTpo ' ™ 1) _yellow gravel- med-coarse wil 18link 43 55
| I 2 100.0  qrom State well enify source)
blue clay firm 55 74
PROPOSED USE:
DamesticsStock | v | Munacipal Business Test Holes
I Irigation | inchustrial Instit ioral Maritoringwell [ o W ATER LEVEL FEET
METHOD OF DRILLING: o  iowing: cloted In pressure PSI
Direct Rotary
GFPM flow through Inch papez
Controlied by [ valve Reducers [_] Otrer
I CASING DATA: [ ]steel | Prastic |_] other - =
Wother iba Reduced fiow rate GPM
PIPEWEIGHT DIAMETER  FROM T HOLE DIAMETER Can wefl be completely shut In?
LBFT ' FT FT N
i i - - w | WELL TEST DATA:
LA/FT N £T FT ™| [CJrumped  Descrbe:
GROUTING DATA. DBaied
Gt Type No.of Sacks  Groul Weght From To Domer
BenSeal 12 54 .0 thgal 00m 74.0 n _
Loraat . a Pumping Level Below L and Surface
Describe grauting procedure Ft After Hrs. pumped GPM
‘ Fr Aler Hrs. pumped GPM
It pump installed, pump rte: GPM
I SCREEN: [ Perorated pipe ] Memtactured
Diameter lnches  Lenglh Feet REMARKS
Malerial
Siot Se Set From Feet to Feet
Other information
= This well was driied teense 689
I WAS A PACKER ORSEAL USED? L Jves L JNo wellwas ditied under Loense #
50, what materiat? Andmisrepodistnfcandacwrahe. o
Describe packes(s) and locaton Driling trm:~ Kaiser Well Drilling Inc
Signature of Ueense Representative.

DISINFECTION: Was well disinfected upon connpietion?

D Yes, How?

Lab semple sant ta for I no, vty Not?

waler quaity amaiyss

Sigrature of Well Qwner or Equitable Property Holder.
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wu U wiiMp Pp.9
l SO EForm - 1621 V1
SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
l Location NE % NW % Sec 31 Twp 118 Rg 52 | weliowner.  Watertown Municipal Utillties
Business Name:
County 1B, Noth Address. 901 4th Ave SW
l CODINGTON = Ef' = 1’ Cay, State, Zp. Wateriown, SD 57201
—-—-—‘—--—1--——.‘——»—..
I ] WELL LOG: DEPTH
| i
H . FORMATION FROM 70
I Flease markwell W ! v E - 0 6
location with an *X" | ! Top Sail
I -_-{"..._-.}_.-_ yeliow sandY clay 6 10
Well Completion Date ! ! | gravel- med- coarse w/l 12links 10 21
LH
113172008 blue clay solt 24 28
. e 1 Ml ey} rey fine sand 28 31
Distance to nearest potential pollution sourca {Sepik thnk, abardonsd vl fecd it o) blue cla).r L 35'3*
ravel- fine-med wfi 2link 33 37
2 100.0 ttom State well (dentily source)
m——__E-!-;USE' . blue clay 37 42
Domestic/Stock ’ “w Busness Test Hales focks med - coarse wii 10 links 42 51
‘ rigaten Incusinat | st sioral n Mondoring wed STATIC WATER LEVEL FEET
] METHOD OF DRILLING: I oswing: closed in pressure Psi
- Direct Rotary GPM fow ttwough ch pipe
Controlied b Vatve Red Othe
CASING DATA: MES LI Praste L] octier  Dhvave Dot [
¥ ottver & Reduced fow rate GPM
PPENVSGHT  DWMETER  FROM ™o HOLE CMETER Canwvet be compielely shut 1>
| LABFT L L2l 7 N
e BT N Fr F1 IN Pumped  Describe
l GROUTING DATA: g Bal ::
Giout Type No.cf Sucks  Cioul Weight From Yo D%
BenSeal 12 54.0 woigar 0.0 600m |t ‘
; Py T Pumpng Level Below Lund Surtace
IMMW Ft After e HIs: pumped — OTY
FL Aer Hrs pumped GPM
If pumg mstatod, pump rate: GFM
l SCREEN: (| Pertorated pipe [ Montachaeg
Dumeier inches Length Feel REMARKS
Materia! Blue Clay 51-60
S0t Suw Sat From Feet to Feet
Other inforrmation
drilled urder
IWAS APACKERORSEALUSED? [ Ives L INo THVS wet was difed under focnse # 689
130, Whal materiaf? And this repen ks bue and scoumte.
' - Kalser Well Drilling inc
Descnbe packe-{s) and location Dribng rm
I Sgnatue of Licerse Represontative-
DISINFECTION: Was well desrdected uinon oo mpleton?
O ves, vowr
baomple sertiofr [ Na. Wiy Notz Signature of Wel Ownet or Equtable Property Hokiar
Qalty anaisis
l Data:




“u1 QAu un UlIegp

l SD EForm - 1621 V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 14-02
[ l lociocn NE % NW % Sec 31 Twp 118 Rg 52 | waowner Walertown Municipal Ulilities
| Business Name:
| County ’T%} North Address 901 4th Ave SW
‘ l CODINGTON Fest ET’*' * ! Chy, Sete, Zp: Watertown, SD 57201
\
‘ h——n—.-l—__-L-——-l—"'”"
| | | WELL LOG: DEPTM
1 mevamateoss w1 o .
35E Ma s
| location with an *X° | | Top Soil g8 3
w I _.._l‘__dp__f..._‘ soft black sandy soil 3 8
| Wet! Comgiebon Date ! 1 ellow sand- fine-med w/l 6links 8 15
| ] . .
| 113112008 grey fine-med w/i dlinks 15 25
| l fe————— 1 Mie — . .' ¢liow clay _2'5 27
) fine sand wil 2links 27 31
Didance bmwwm»m@nmmﬁmmmmumm) m chl soft 31 39
| 2. 100.0 4 tom_ State well fdentdy source) g 2y -
— rey fine-med wil 2links 39 45
OSED USE; sl
Domestic/Stock Murscxsl Busness Tost Holes blue clay 45 47
trrigation [ | Industial Institutional | Monitoring wel STATIC WATER LEVEL FEET
m e Se—
METHGD OF DRILLING: If fowing: closed in pressure St
Direct Rotary )
GPM fow through inch pipe
Cortrotied Vav Reduca: Ottw
l CASING DATA: [ Jowe T TPic T Tore o [Jvawe [ Jrotucers [Jovwr
¥ clher descr Reduced Row rate G
PPEWEIGHT  DUWMETER  ROM ™ HOLE DWMETER Can we' be compietely shut in?
l iBFT N €T FY I
JBFT »N fT FT w | WELLTEST DATA:
LBFY N FY £T ] [Jrumped  Descide:
GROUTING DATA: D Baded
Grout Type Mo.ofSacks  Grout Waight From To D Other
BenSeal 12 54.0 il 0.0 £t 60.0 i
Lbigal ft n Pumping Leve! Below Land Surface
l Describe grouting procadure FL After Hrs. pumped GPM
FL After His. pampad GPM
1! purrp instalhed, pomp @te: GPM
Fmssu; {_] Portorsted pipe L_mamsactred
D myeter inciws  Length Feet -EELMARKS
Moteral grey- fme-med wil Blinks 4£7-55
Siot Size Se1from Feat lo Feel blue clay 55-60
Oy sfformabon
lWASA PACKERORSEALUSED? | Jves  L.]No ittt andaia 883
Dot er{s) and! kocaton Oing ey Kaiser Well Dn‘NInJg_Unc
Signaiure of Likense Representative:
DISINFECTION: Wos wall dsinfected upon compiction?
Yes, How?
Lnb sample sent to Sor D No, Why Nat? Signakure of Wet Owner or Equitable Property Holder,
water qually analysis
| oue



Appendix 3 — Aquifer Test Anaiytical Results for TW-1



St. Croix Environmental, Inc.
Water Resource Division
1094 Golden Oaks Drive
Hudson, Wi 54016

Wells

Project: WMU - Rauville Well Field

Number: 0001

Client:

Watertown Municipal Utilities

Location: Rauville Well Field

Pumping Test: WMU LongTerm Aquifer Test on TW-1

Pumping Well: TW-1

Test Conducted by: Kevin Miller

Test Date: 6/12/2008

Aquifer Thickness: 50.00 ft ] Discharge Rate: 290 [U.S. gal/min)
Analysis Name Method name Well T [ft2/d) K fft/d] S
| Cooper Jacob | Cooper & Jacob li multiple 519x10° [ 1.04x102 | 1.21x10°
Cooper Jacob | Cooper & Jacob | 0B-1 128 x 10 | 257 x 102 | 2.48 x 107
Cooper Jacob | Cooper & Jacob | 0B-2 234x10° | 467 x10® | 1.76 x 10°
Cooper Jacob | Cooper & Jacob | 0B-4 234x10* | 467 x 10 | 1.80x 10"
Theis w/Jacob Correction Theis with Jacob Correction OB-1 952x10° | 180x10% | 1.36 x 10"
Theis w/Jacob Correction Theis with Jacob Correction OB-2 128 x10* | 257 x 10? | 6.89 x 10°
Theis w/Jacob Correction Theis with Jacob Correction oB-4 234 x10* | 467 x10° | 2,70 x 107
Bouiton Boulton OB-1 128x10" | 257x 102 | 1.75x 107
Bouiton Boulton OB-2 1.73x 10" | 346 x 10* | 1.65x 10°
Boulton Boulton OB-4 128x10% | 257 x10% | 1.64 x 107
Average | 1.563x 10 | 3.07 x10° | 1.83x 107




Hudson, WI 54016

St. Croix Environmental, Inc.
Water Resource Division
1094 Golden Oaks Drive

Pumping Test Analysis Report

Project: WMU - Rauville Wel! Field

Number: 0001

Client:

Watertown Municipal Utilities

Location: Rauville Well Field

I Pumping Test: WMU LongTerm Aquifer Test on TW-1

Pumping Well: TW-1

Test Conducted by: Kevin Miller

Test Date: 6/12/2008

Analysis Performed by: Kevin Miller

Cooper Jacob i

Analysis Date: 3/15/2008

Aquifer Thickness: 50.00 ft

Discharge Rate: 280 [U.S. gal/min]

Distance [ft]

0.0 0.1 1 10 100 1000 10000
0.00 — X I' 1 t —t ' t IL P SV / '
o : ' |
' I ; I . : !
" | i 3 s —/ | . ‘
4.00 — = : : B T —— i —
" i . : i d V b : ;
i | ' / : P ?
— [ | 1 3 Ll IR ;
S 8004+ . T L 4
s | ‘ | Pl Mk i |
3 | | i L o
g ‘ ‘ ‘ / i i ' ! ! |
3 | \ r i i i : l- :
E 12.00 — = > i — f i i T
: 1 : . ! . | ‘
& LA ¥ ; i
el 1 3 ‘ i
16.00 — — T T 4 —TT :
7 ; ‘ ' ! H o ‘
; | ! ] ! ¥ i | ,
20.00 — : 1 : X L
BRTW-1 ® OB-1 A OB-2 Y 0OB-4
Calculation after Cooper & Jacob
Transmissivity Hydraulic Conductivity | Storage coefficient
[ft#/d] [ft/d]
Point of time [min]: 100 5.19 x 10° 1.04 x 10? 1.21x 1072




St. Croix Environmental, Inc.
Water Resource Division
1094 Golden Oaks Drive
Hudson, WI 54016

Wells

Project: WMU - Rauville Well Field

Number: 0001

Client: Watertown Municipal Utilities

Location: Rauville Well Field

l Pumping Test: WMU LongTerm Aquifer Test on TW-1 Pumping Well: TW-1

Test Conducted by: Kevin Miller

Test Date: 6/12/2008

Analysis Performed by: Kevin Miller

Cooper Jacob |

Analysis Date: 2/24/2008

Aquifer Thickness: 50.00 fi

Discharge Rate: 290 [U.S. gal/min)]

1

0.00~— — v —+ v

Drawdown [ft]

5.00

Time [min]

100 1000 10000

*0B-1

Calculation after Cooper & Jacob

O_bservanon Well

| Transmissivity

4 0B-2

| Hydraulic Conductivity | Storage coefficient

v OB-4

Radial Distance to PW

| [fe/d] | [fd] [ft]
0B-1 N o | 128 = 10° 2.57 = 10° 248 x 10° 50.0
| 08-2 | 2.34 = 10* | 4.67 x 10° 1.76 x 10° 150.0 . \
ioa«a [ 2.34 x 10° | 4.67 = 10° 1.80 x 10™ 1500.0 |
Average [ 1.99 = 10° | 3.97 x 10° 6.88 = 10° . !




St. Croix Environmental, Inc.
Water Resource Division
1094 Golden Oaks Drive
Hudson, WI 54016

Wells

Project: WMU - Rauville Well Field

Number: 0001

Client: Watertown Municipal Utilities

Location: Rauville Well Field

! Pumping Test: WMU LongTerm Aquifer Test on TW-1 Pumping Well: TW-1

Tesl Conducted by: Kevin Miller

Test Date: 6/12/2008

Analysis Performed by Kevin Miller Theis w/dacob Correction

Analysis Date: 2/24/2008

Aquifer Thickness: 50.00 ft

Discharge Rate: 290 [U.S. gal/min]

Time [min]
0.0 A o5 3 1 10 100 1000 10000
0.10+— - - - —
3
c
g 1.00—
©
3
m
e
(=]
10‘00 L — ) - e L L L) e L L1 ek
® 0B-1 A OB-2 Y OB-4

Calculation afler Theis with Jacob Correction

Observation Well Transmissivity

Hydraulic Conductivity | Storage coefficient

Radial Distance 1o PW

[/d] [fd] (f]

OB-1 R 8.52 x 10° 1.80 = 10° 1.36 x 10™ 50.0

OB-2 | 1.28 x 10* 2.57 x 10° 6.89 x 10° 150.0

OB-4 T |23ax10t 4.67 x 10° 270%10* | 15000 o 50 i
Average [ 1.52 x 10° [ 3.0 x 107 | 1.59 = 10* B




St. Croix Environmental, Inc. Wells
Water Resource Division Project: WMU - Rauville Well Field
1094 Golden Oaks Drive Number: 0001

Hudson, WI 54016

Client: Watertown Municipal Utilities

Location: Rauville Well Field

‘ Pumping Test: WMU LongTerm Aquifer Test on TW-1 Pumping Well: TW-1

Tesl Conducted by: Kevin Miller

Test Date: 6/12/2008

Analysis Performed by: Kevin Miller Boulton Analysis Date: 2/24/2008
Aquifer Thickness: 50.00 fi Discharge Rate: 200 [U.S. gal/min]
Time [min]
1 10 100 1000 10000
0.00- —r— % S 1 —

5.00 e —
* OB-1 4 0OB-2 v0OB-4
Calculation after Boulton
Observation Well . Transmissivity Hydraulic Specific Yield Drainage factor Ratio Sy/S Radial Distance to
| Conductivity PW
[ft*/d) [fud] [

0B-1 [ 128 =10 257 x 10° [ 1.75 x 10 1.00 x 10 1.00 x 10° 50.0

OB-2 | 1.73 = 10°* 3.46 = 10° 1.65 = 10 1.00 x 107 1.00 = 10° 150.0
= S L LSRR — 1 p—— NS . == Su—

0B-4 [ 1.28 x 10 2.57 = 10° 1.64 = 107 1.00 x 107 1.00 x 10° 1500.0 I

Average 1.43 x 10° 2.87 x 10° 547 x 10 1.00 x 10°* | 1.00 x 10°




St. Croix Environmental, Inc. Wells

Water Resource Division

Project: WMU - Rauville Well Field

1094 Golden Oaks Drive

Number: 0001

Hudson, WI 54016

Client:

Watertown Municipal Utilities

Location: Rauville Well Fieid ‘ Pumping Test: WMU LongTerm Aquifer Test on TW-

Pumping Well: TW-1

Test Conducted by: Kevin Miller

Test Date: 6/12/2008

Analysis Performed by: Kevin Miller

Time-Drawdown Ob Wells

Analysis Date: 2/24/2008

Aquifer Thickness: 50.00 ft

Discharge Rate: 280 [U.S. gal/min]

Time [min]

0.0 0.1 1
0.00-

10 100

4.00

&«
o
o

Drawdown [ft]
[y
N
(=]
o

16.00——

20.00- = =

ETW-1




St. Croix Environmental, Inc. Wells
Water Resource Division Project: WMU - Rauville Well Field
1094 Golden Oaks Drive Number- 0001

Hudson, WI 54016

Client: Watertown Municipal Utilities

Location: Rauville Well Field l Pumping Test: WMU LongTerm Aquifer Test on TW-1 Pumping Well: TW-1
Test Conducted by: Kevin Miller Test Date: 6/12/2008
Analysis Performed by: Kevin Miller Time-Drawdown Test Well Analysis Date: 2/24/2008
Aquifer Thickness: 50.00 ft Discharge Rate: 280 [U.S. gal/min]

Time [min]

1 10 100 1000 10000
0.00 e
|

5.00- I i H e e —_— et 4= —
€
“~10.00- - - 2+ HH— S s
£
3 |
°
°
31500 — ] - — e Ll — . S — __%_ - L
o F—~—-.—-.~1—&1aa'-.-----I----------q---lllllIIIl.l

|
20.00— — et —— e e — S S—— — e e e et
25.00— =

= TW-1




St. Croix Environmental, Inc.
Water Resource Division
1094 Golden Oaks Drive
Hudson, WI 54016

Wells

Project: WMU - Rauville Well Field

Number: 0001

Client: Watertown Municipal Utilities

Location: Rauville Well Field

.
)
h 4
[ | Aquifer
i o
—
B
Name X [ft] Y [ft) Penetration R[fY L [fY) r [fi] B [fi] b [ft]
TW-1 0 0 Fully 0.25 20 0.25 0.38 50
0B-1 0 50 Fully 0.125 20 0.125 0.25 50
0B-2 0 150 Fully 0.125 20 0.125 0.25 50
OB4 0 1500 Fully 0.125 20 0.125 0.25 50




St. Croix Environmental, Inc.
Water Resource Division
J4 e Outes Drive
i oy

Drawdown [ft]

5.0

41,




Appendix 4 — Aquifer Test Analytical Results for TW-2



St. Croix Environmental, Inc.
Water Resource Division
1094 Golden Oaks Drive
Hudson, WI 54016

Wells

Project: WMU - Rauville Well Field

Number; 0001

Client:  Watertown Municipal Utilities

Location: Rauville Well Field

Test Conducted by: Kevin Miller

Pumping Test: WMU LongTerm Aquifer Test on TW-

Pumping Well: TW-2

Test Date: 2/22/2008

Aquifer Thickness: 50.00 ft l Discharge Rate: 333 [U.S. gal/min]
Analysis Name Method name well T [f*/d) K [fud] S
Cooper Jacob || Cooper & Jacob || multiple 438x10" [875x10" | 1.49x10°
Cooper Jacob | Cooper & Jacob | 0B-3 128x=10* |257x10° | 8.29 x 10°®
Cooper Jacob | Cooper & Jacob | OB-4 128 =10* | 257=10° | 920x= 10"
Cooper Jacob | Cooper & Jacob | 0B-2 315x 10" | 630 10° | 3.48x 10™
Theis w/Jacob Correction Theis with Jacob Correction 0B-3 1.73=10" |346x 10" | 1.75x 10°
Theis w/Jacob Correction Theis with Jacob Correction oB-4 1.73= 10" [346x10" | 1.75x 10°
Theis w/Jacob Correction Theis with Jacob Correction 0B-2 3.15= 10" | 630x 10" [ 270x 10"
Boulton Boulton 0B-3 173x10* | 346x 10" | 8.85x 10°
Boulton Boulton OB-4 1.73=10" [346x10° | 1.75x10°
Boulton Boulton 0B-2 952 = 10" | 190 = 10" | 3.24 x 10
Average | 172 x 10" | 3.44x 10" | 348 x 107




St. Croix Environmental, Inc. Pumping Test Analysis Report
Water Resource Division Project: WMU - Rauville Well Field
1094 Golden Oaks Drive Number- 0001

Hudson, WI 54016

Client: Watertown Municipal Utilities

Location: Rauville Well Field l Pumping Test: WMU LongTerm Aquifer Test Pumping Well: TW-2
Test Conducted by: Kevin Miller Test Date: 2/22/2008
Analysis Performed by: Kevin Miller Time-Drawdown Test Well Analysis Date: 2/24/2008
Aquifer Thickness: 20.00 ft Discharge Rate: 333 [U.S. gal/min]

Time [min]

1 10 100 1000 10000
0.00 e
|
5‘00. - ’ 4 S - —— H & IS = = . e i ————— —— = S S
|
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& | .
<000 — MM ——————— -
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gls.oo— S— . I
(=]




St. Croix Environmental, Inc. Wells
Water Resource Division Project: WMU - Rauville Well Field
1094 Golden Oaks Drive Number- 0001

Hudson, WI 54016

Client: Watertown Municipal Utilities

Location: Rauville Well Field ] Pumping Test: WMU LongTerm Aquifer Test on TW-3 Pumping Well: TW-2
Test Conducted by: Kevin Miller Test Dale. 2/22/2008
Analysis Performed by: Kevin Miller Time-Drawdown Ob Wells Analysis Date: 2/24/2008
Aquifer Thickness: 50.00 ft Discharge Rate: 333 [U.S. gal/min)
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St. Croix Environmental, Inc.
Water Resource Division
1094 Golden Oaks Drive
Hudson, WI 54016

Wells

Project: WMU - Rauville Well Field

Number: 0001

Client: Watertown Municipal Utilities

Location: Rauville Well Field

I Pumping Test: WMU LongTerm Aquifer Test on TW-4 Pumping Well: TW-2

Test Conducted by: Kevin Miller

Test Date: 2/22/2008

Analysis Performed by: Kevin Miller

Time-Drawdown Tes! Well

Analysis Date: 2/24/2008

Aquifer Thickness: 50.00 ft

Discharge Rate: 333 [U.S. gal/min]

Drawdown [ft]
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Time [min]

100 1000 10000




St. Croix Environmental, Inc. Wells
Water Resource Division Project: WMU - Rauville Well Field
1094 Golden Oaks Drive Number- 0001

Hudson, WI 54016

Client: Watertown Municipal Utilities

Location: Rauville Well Field | Pumping Test: WMU LongTerm Aquifer Test on TW-3 Pumping Well: TW-2
Test Conducted by: Kevin Miller Test Date: 2/22/2008
Analysis Performed by Kevin Miller Theis w/Jacob Correction Analysis Date: 2/24/2008
Aquifer Thickness: 50.00 ft Discharge Rate: 333 [U.S. gal/min]

Time [min]
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Calculation after Theis with Jacob Correction
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St. Croix Environmental, Inc.
Water Resource Division
1094 Golden Oaks Drive
Hudson, WI 54016

Wells

Project: WMU - Rauville Well Field

Number: 0001

Client

Watertown Municipal Utilities

Location: Rauville Well Field

l Pumping Test: WMU LongTerm Aquifer Test on TW-2

Pumping Well. TW-2

Test Conducted by: Kevin Miller

Test Date: 2/22/2008

Analysis Performed by: Kevin Miller

Cooper Jacob |

Analysis Date: 2/24/2008

Aquifer Thickness: 50.00 ft

Discharge Rate: 333 [U.S. gal/min]

ot
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Calculation after Cooper & Jacob

Observation Well Transmissivity

¥ OB-2

Hydraulic Conductivity | Storage coefficient

Radial Distance to PW |

{f/d) () i |

0B-3 [ 1.28 x 10* | 257 x 10° 9.2 x 10° 50.0 B
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St. Croix Environmental, Inc.

Wells

Water Resource Division

Project: WMU - Rauville Well Field

1094 Golden Oaks Drive

Number: 0001

Hudson, WI 54016

Client: Watertown Municipal Utilities

Location: Rauville Well Field ‘ Pumping Test: WMU LongTerm Aquifer Test on TW-3 Pumping Well: TW-2
Test Conducted by: Kevin Miller Test Date: 2/22/2008
Analysis Performed by: Kevin Miller Cooper Jacob || Analysis Date: 3/15/2008
Aquifer Thickness: 50.00 #t Discharge Rate: 333 [U.S. gal/min|
Distance [ft]
. OOU.O 0.1 1 10 100 1000 10000
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Calculation after Cooper & Jacob

Transmissivity ' Hydraulic Conductivity
[f/d] | )
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Storage coefficient

Point of time [min]: 100 438 10° | 8.75 x 10°

1.49 = 107




St. Croix Environmental, Inc.
Water Resource Division
1094 Golden Oaks Drive
Hudson, WI 54016

Wells

Project: WMU - Rauville Well Field

Number: 0001

Client: Watertown Municipal Utilities
Location: Rauville Well Field
| Name X [ft] Y [fi] Penetration | R [ft] L[] T [f) B [f] b [f]
TW-2 0 0 Fully 0.25 20 0.25 0.38 50
0OB-3 0 50 Fully 0.125 20 0.125 0.25 50
OB-4 0 150 Fully 0.125 20 0.125 0.25 50
0B-2 0 1500 Fully 0.125 20 0.125 0.25 50




St. Croix Environmental, Inc.
Water Resource Division
1094 Golden Oaks Drive
Hudson, WI 54016

Wells

Project: WMU - Rauville Well Field

Number: 0001

Client

Watertown Municipal Utilities

Location: Rauville Well Field

I Pumping Test: WMU LongTerm Aquifer Test on TW-2

Pumping Well: TW-2

Test Conducted by: Kevin Miller

Test Date: 2722/2008

Analysis Performed by: Kevin Miller

Boulton

Analysis Date: 2/24/2008

Aguifer Thickness: 50.00 ft

Discharge Rate: 333 [U.S. gal/min]

Time [min]
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St. Croix Environmental, Inc.
Water Resource Division
e B A s
Hudson, W1 54016 Client: Watertown Municipal Utilities

Location: Rauville Well Field Scale 1:2500 Map Origin [ft] X: 41.01 Y:-41.01

Drawdown [ft]

5.0

41.0




Appendix 5 — Sieve Analyses for TW-1 and TW-2 Samples



Johnson Screens
651-636-3900

100%

SAND ANALYSIS

—-— TW-2 —a e

95%

90%

85%
80%
75%
70%
65%
60%
55%
50%

45%

Percent Retained

40%

35%
30%
25%
20%
15% -
10%

5%

e e e e e 1 * — 3 #®

40 50 60 70 80 90 100 110 120 130 140
Grain Size (1/1000 inch)

Sieve Analysis ID# 073008-1

Project: Watertown Well:
Engineer: St. Croix Environmental Contractor: Kaiser Well Drilling
Proposed Screen Diameter: 18" Pipe Size
Recommended Slot Size: 80 Slot From 30’ - 60' 3/8" and Larger Removed

Recommended Gravel Pack:

Prepared By: Al Smith
651-638-3160

#120 Well Slot American Materials

Send samples to 1950 Old Hwy 8, New Brighton, MN 55112.



American Materials Pack

B 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11

I
i| Slot Size
——#10 Well Slot —#—#15 Well Slot #20 Well Slot ——#30 Well Slot —»—#40 Well Slot —e—#50 Well Siot
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US Sieve

200
100
70
50
40
30
20
16
12

8

6

4
3/8"
12"
3/14"
1"

12
17
23
33
47
66
94
132
185
375
500
750
1000

Sample Identification
Cummulative Percent Retained

TW-1
Cum Wt Cum %Ret
893 100%
883 99%
881 99%
878 98%
869 97%
851 95%
821 92%
769  86%
707 79%
622 70%
488 55%
340 38%

0%
0%
0%
0%

TW-2
Cum Wt Cum %Ret
399 100%
399 100%
398 100%
397 99%
396 99%
395 99%
384 99%
388 97%
359 90%
314 79%
244  61%
161 40%

0%
0%
0%
0%



Appendix 6 — Laboratory Analytical Results for TW-1 Sample



m ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702

Y icraTonr Toll Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid_city@energylab.com
R

Client:
Project: Ground Water for RO
Lab ID: R08060318-001

Client Sample ID: New Well Field

Watertown Municipal Utilities

LABORATORY ANALYTICAL REPORT

Report Date: 07/12/08
Collection Date: 06/17/08 14:00
Date Received: 06/18/08
Matrix: AQUEOUS

MCL/
Analyses Result Units Qual RILL QCL DF Method Analysis Date / By
MICROBIOLOGICAL
Bacteria, Fecal Coliform ND CFu/100m D 2 2 A9222 D 06/18/08 13:50/tb
Bacteria, Heterotrophic ND CFU/mi 10 1 A9215 B 06/18/08 13:30fjmh
Bacteria, Total Coliform ND mpn/100ml 1 0 A9223 B 06/18/08 13:15/jmh
PHYSICAL PARAMETERS
Color 15 c.u. 5 1 A2120 B 06/24/08 07:30/eli-b
pH 7.82 s.u. 0.01 1 A4500-H B 06/19/08 12:06/tb
Solids, Total Dissolved TDS @ 180 C 480 mg/L. 5 1 A2540C 06/18/08 15:40/mb
Turbidity 33 NTU 0.10 1 A2130B 06/24/08 09:00/jmh
Alkalinity, Total as CaCO3 242 mg/L 5 1 A2320B 06/25/08 10:47/mb
Carbonate as CO3 ND mg/L 5 1 A2320 B 06/25/08 10:47/mb
Bicarbonate as HCO3 295 mg/L 5 1 A2320B 06/25/08 10:47/mb
INORGANIC PARAMETERS
Sulfide ND mg/L 0.04 1 Ad4500 S-D 06/24/08 10:00/eli-b1
Hardness as CaCO3 340 mg/L 1 1 A2340 B 06/30/08 12:32/ADM
Bromide ND mg/L 1 1 E300.0 06/19/08 21:59/jmh
Chlaride 7.3 mg/L 0.5 1 E300.0 06/19/08 21:59/jmh
Fluoride 04 mg/L 0.1 1 £300.0 06/19/08 21:59/jmh
Sulfate 122 mg/L 1 5 E300.0 06/21/08 00:05/jmh
Hardness as CaCO3 - Grains 20 grains/gal 0.06 1 A23408 06/30/08 12:32/ADM
PHYSICAL PROPERTIES
Langelier Index 0.70 1 A203 06/30/08 00:00/jmh
ORGANIC CARBON PARAMETERS
Organic Carbon, Total (TOC) 0.8 mg/L 0.1 1 A5310C 07/07/08 20:30/eli-c
NUTRIENT PARAMETERS
Phosphorus, Total as P 0.03 mg/L 0.01 1 E365.1 06/23/08 15:03/jmh
Nitrogen, Ammonia as N ND mg/L 0.1 1 A4500-NH3 G 06/19/08 12:08/jmh
Nitrogen, Nitrate as N ND mg/L. 0.1 1 E300.0 06/19/08 21:59/jmh
Nitrogen, Nitrite as N ND mg/L 0.1 1 E300.0 06/19/08 21:59/jmh
METALS - SPECIATED
Arsenic-lil 41 ug/L 1.0 1 E1632AM 06/26/08 13:03/eli-h
Arsenic-V ND ug/L 1.0 1 E1632AM 06/26/08 13:03/eli-h
TOTAL METALS ANALYSES
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. Page 1 of 2
Definitions:

QCL - Quality control limit.

D - RL increased due to sample matrix interference.

ND - Not detected at the reporting limit.



m ENERGY LABORATORIES, INC. * 2821 Plant St * Rapid City, SD 57702
BRRLeey 0! Free 888.672.1225 * 605.342.1225 * FAX 605.342.1397 * rapid_city@energylab.com
L e

LABORATORY ANALYTICAL REPORT

Client: Watertown Municipal Utilities Report Date: 07/12/08

Project: Ground Water for RO Collection Date: 06/17/08 14:00

LabID: R08060318-001 Date Received: 06/18/08

Client Sample TD: New Well Field Matrix: AQUEQUS

MCL/

Analyses Result  Units Qual RL QCL DF Method Analysis Date / By
" TOTAL METALS ANALYSES

Aluminum ND mg/L 0.1 2 E200.7 06/26/08 14:48/eli-b

Barium 0.1 mg/L 0.1 2 E200.7 06/24/08 21:57/eli-b

Boron ND mg/L 0.1 2 E200.7 06/24/08 21:57/eli-b

Iron 243 mg/L 0.03 2 E200.7 06/24/08 21:57/eli-b

Manganese 0.39 mg/L 0.01 2 E200.7 06/24/08 21:57/eli-b

Silicon 127 mg/L 0.1 2 E200.7 06/24/08 21:57/eli-b

Strontium 0.2 mg/L 0.1 2 E200.7 06/24/08 21:57/eli-b

Silicon as Si02 27.2 mg/L 0.2 2 E200.7 06/24/08 21:57/eli-b

Silica 272 mg/L 0.2 2 E200.7 06/24/08 21:57/eli-b

DISSOLVED METALS ANALYSES

Calcium 87 mg/L 1 2 E200.7 06/24/08 21:53/eli-b
Magnesium 31 mg/L 1 2 E200.7 06/24/08 21:53/eli-b
Potassium 3 mg/L 1 2 E200.7 06/27/08 23:26/eli-b
Sodium 8 mg/L 1 2 E200.7 06/24/08 21:53/eli-b
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. Page 2 of 2
Definitions:  QCL - Quality controt limit. ND - Not detected at the reporting limit.
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CEAT FACeS, CReaT PLACES

September 2, 2008

Watertown Municipal Utilities
Geoff Heig General Manager
901 4" Ave SW

Watertown SD 57201

Dear Mr. Heig:

The staff report and Chief Engineer’s recommendation for Water Permit No. 7055-3 are
enclosed.

Please review and contact us if you have any questions.

Sincerely:

<

Gail Jacobon
Water Rights Secretary
605-773-3352
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(AT Fices GaeaT PLaces

Roger Mohr
16416 459™ Avenue
Watertown SD 57201

Dear Mr. Mohr:

Enclosed is the report, recommendation and public notice for a water permit application filed by
Watertown Municipal Utilities to construct and place to beneficial use water reserved by their
Future Use Permit No. 5862-3 from the Big Sioux:North Aquifer. You currently hold
Temporary Use Permit No. 6540-3 from this aquifer.

The public notice on this application is scheduled to be published September 3 and 10, 2008 in
the Watertown Public Opinion.

This information is being sent to you because you hold a temporary use water permit from this
aquifer subject to the city’s development of the reserved water supply. At this time, Watertown
Municipal Utilities has not requested the entire amount held in reserved to be placed to beneficial
use. Therefore, your temporary use permit is not subject to any action being taken due to
Watertown’s pending application.

Please feel free to contact me if you have any questions.

Sincerely,

A ol

Eric Gronlund
Water Rights Program
(605) 773-3352

enclosures
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September 3, 2008

Rodney Zemlicka
45412 164™ Street
Watertown SD 57201

Dear Mr. Zemlicka:

Enclosed is the report, recommendation and public notice for a water permit application filed by
Watertown Municipal Ultilities to construct and place to beneficial use water reserved by their
Future Use Permit No. 5862-3 from the Big Sioux:North Aquifer. You currently hold
Temporary Use Permit No. 6362-3 from this aquifer.

The public notice on this application is scheduled to be published September 3 and 10, 2008 in
the Watertown Public Opinion.

This information is being sent to you because you hold a temporary use water permit from this
aquifer subject to the city’s development of the reserved water supply. At this time, Watertown
Municipal Utilities has not requested the entire amount held in reserved to be placed to beneficial
use. Therefore, your temporary use permit is not subject to any action being taken due to
Watertown’s pending application.

Please feel free to contact me if you have any questions.

Sincerely,
b Lok

Eric Gronlund
Water Rights Program
(605) 773-3352

enclosures



Corrected location for the new wells Page 1 of 1

Gronlund, Eric

From: Jeff DeVille [jdevile@watertownmu.com]
Sent:  Tuesday, August 12, 2008 11:49 AM

To: Gronlund, Eric

Subject: Corrected location for the new wells

Eric

The application for the 9 new wells that we sent you had the wrong section listed on it. The wells will be located in
the North 1/2 of section 31. If you need a corrected application let me know and | can send a new application.

Thank You

Jeff DeVille

Water Superintendent

Watertown Municipal Utilities Dept.
901 4th Ave SW

Watertown SD 57201
605-882-6233

605-882-6238 (Fax)

08/12/2008



Water Permit Application No. 7055-3
for
City of Watertown

P4

Water Management Board Meeting

e 10:00 am - Oclober 2, 2008

Need for Watertown Project

0 Concerns with Suspected Health
Risks

O Increasing Water Demands

U Redundancy, Reliability, and
Aging Infrastructure

Concems Over Health Risks

TTHMs and 1A AR |

10/1/2008
/4”,/_ 0/1/200

Exh No. A




Concerns Over Health Risks

10/1/2008

Other Risks

U Risks to surface water quality
O Runoff from CAFOs
1 Sanitary sewer discharges
O Accidental spills
U Surface water has higher TOC
concentrations - precursor to
DBPs

Future Water Demands




Redundancy, Reliability, and
Aging Infrastructure

O Discontinued Use of Lake
Kampeska WTP

J Lack of redundancy in raw water
supply source and transmission

d Aging Components
4 Increasing difficult to maintain,
causing reliability concems

1 Lake Kampeska - Portions from
Late 1800s

Proposed Project

d New Rauville Wells
J New Rauville Raw Water Line

J Expanded and Optimized
Town WTP

New Wellfield Location

a1
e

10/1/2008




10/1/2008

New Rauville Wells

2 9 Wells @ 400 GPM
2,800 gpm or 4 mgd total capacity
4,500 acre-feet annual
7 wells @ 720" spacing
2 wells @ 520' spacing
18-inch wells - 120-slot screen
0 Water Quality

0 Wa testing indicates slightly better
wa than cumrent Conifer Well Field

New Rauville Raw Water Line

w Wy
] Size = 24-inch E % (L@ N -
Diameter (s b 3 B "
(5 o i Taa B
d Llength=7 _;1'—" -5 o I
Miles =i T -1




WTP Expansion

O 4 MGD WTP Expansion
O Nancofiltration Membranes
J Process fo remove organics and
lower DBP formation potential
J Utilize after current treatment
(poorer Wa than Rauville)
- Expand Lime Softening and
Gravity Filtration

Anticipated Total Project Costs

O Rauville Well Field - $1,953,000 -
Assumed 8 wells

O Rauville Raw Water Transmission
Line - $5,234,000
O WTP Expansion - $14,213,000

10/1/2008
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Chea Fces Chea Puaces

RECOMMENDATION OF CHIEF ENGINEER FOR WATER PERMIT
APPLICATION NO. 7055-3, Watertown Municipal Utilities

Pursuant to SDCL 46-2A-2, the following is the recommendation of the Chief Engineer, Water
Rights Program, Department of Environment and Natural Resources concerning Water Permit
A‘?plication No. 7055-3, Watertown Municipal Utilities, c¢/o Geoff Heig, General Manager, 901
4™ Avenue SW, Watertown SD 57201.

The Chief Engineer is recommending APPROVAL of Application No. 7055-3 because 1) water
has been appropriated and reserved by Future Use Permit No. 5862-3, 2) the proposed diversion
can be developed without unlawful impairment of existing rights, 3) the proposed use is a
beneficial use and 4) it is in the public interest with the following qualifications:

1. The wells approved under this Permit will be located near domestic wells and other wells
which may obtain water from the same aquifer. The well owner under this Permit shall
control his withdrawals so there is not a reduction of needed water supplies in adequate
domestic wells or in adequate wells having prior water rights.

2. The wells authorized by Permit No. 7055-3 shall be constructed by a licensed well driller
and construction of the well and installation of the pump shall comply with Water
Management Board Well Construction Rules, Chapter 74:02:04 with the well casing
pressure grouted (bottom to top) pursuant to Section 74:02:04:28.

3. Watertown Municipal Utilities Department shall report to the Chief Engineer annually the
amount of water withdrawn from the Big Sioux:North Aquifer.

See report on application for additional information.

:‘[’_\ C(.A./K-C“L,LvQ d/}h«/{-t—/

Garland Erbele, Chief Engineer
September 2, 2008



REPORT ON WATER PERMIT APPLICATION NO. 7055-3
For City of Watertown
August 26, 2008

Application No. 7055-3 proposes to construct and place to beneficial use water reserved by
Future Use Permit No. 5862-3. This application proposes to place 4,500 acre-feet annually
to beneficial use at a diversion rate of 8.0 cfs from nine wells to be completed to an
approximate depth of 50 to 55 feet and located in the N % of section 31, T118N R52W in
Codington County. The water is for municipal use by the City of Watertown.

AQUIFER - BIG SIOUX NORTH (BS-N)

The Big Sioux North is a predominantly surficial outwash (sand and gravel) that can be
under water table or artesian conditions in this area. The aquifer underlies 150 square
miles and contains an estimated 350,000 acre-feet of water in storage in Codington and
Grant Counties (Hansen, 1990). The Big Sioux North management unit of the Big Sioux
aquifer underlies 151,430 acres and contains an estimated 67,300 acre-feet of recoverable |
water in storage in Codington County (Hedges, 1982). The aquifer is hydraulically

connected to the Big Sioux River and to Grave] Creek (Mud Creek) in the immediate area

of this application. In general, the ground water movement is from the northeast to the

southwest and toward the Big Sioux River.

Numerous test wells drilled by the applicant in section 31 indicate the presence of clay
layers in the subsurface (two primary layers) with sand and gravel both above and below
those layers. A total depth of 50 to 60 feet bottoms the test wells in clay and appears to
penetrate the entire aquifer. Aquifer testing conducted by St. Croix Environmental for the
City of Watertown indicates a sustainable pumping rate for a single well of about 491 gpm
for this area. A design configuration for seven wells approximately 720 feet apart (each
pumping 400 gpm) was chosen and could supply the 4,500 acre-feet need of the City of
Watertown. Additionally two more wells are proposed to be held in reserve and this would
tighten up the spacing between wells to 520 feet. These estimates are reasonable but will
be dependent upon additional testing as wells are constructed and developed. However, it
is highly unlikely that these seven wells would be pumped continuously for an entire year
at the maximum rate to yield the 4,500 acre-feet under any plausible scenario. A copy of
the study by St. Croix Environmental is included with the application.

The Water Right history is a matter of estimating the rate of recharge to the aquifer. The
first Goodman report (Goodman, 1995) used an estimate of recharge of 4.0 inches per year
(yvielding 4,200 acre-feet from an aquifer area of 12,500 acres). The second Goodman
report (Goodman, 2006) used an estimate of 5.53 inches per year (yielding 5,760 acre-feet
per year from an aquifer area of 12,500 acres). The 5.53 inches per year estimate comes
from the Putnam report for the entire Big Sioux Aquifer in Grant and Codington Counties
(Putnam, 1996). The existing irrigation rights for the aquifer above the future use area are
to be protected and that water use was estimated to approximate 500 acre-feet per year.
That 500 acre-feet estimate remains the same for this report. The city is effectively
requesting to develop 4,500 acre-feet of the 5,360 acre-feet reserved by future use permit
No. 5862-3.




The Water Right Program monitors six observation wells within a three mile radius of this
application and completed into the Big Sioux aquifer. These are CD-89A (located about
two miles north), CD-89B (located about one mile north), CD-57A (located about two and
one-half miles northeast), CD-81B (located about one and one-half miles east), CD-81A
(located about two miles south) and CD-76B (about one-quarter mile west) all from this
proposed well field. Hydrographs for these observation wells are included with this report
(Water Rights, 2008). In general, the water level record indicates recharge occurs during
wet periods or events and then the water level gradually declines until another precipitation
event. The record indicates the aquifer is capable of sustaining additional withdrawals
(Water Rights, 2008).

REVIEW OF EXISTING WATER PERMITS/RIGHTS

The nearest existing water right is Water Right No. 5696-3 Rauville Café for 0.022 cfs (9
gpm) and is located about one mile southeast of this proposed well field. The next closest
existing Water Right No. 5262-3 (and Water Permit No. 6362-3) is about one and one-half
miles north of this well field. Interference should not be a concern.

CONCLUSIONS

1. Water is available from the Big Sioux North aquifer,

2. This water has already been reserved by Future Use Permit No. 5862-3. Approval
of this application will leave 760 acre-feet remaining in future use for the City of
Watertown.

3. The wells authorized by this application must be constructed in accordance with
SD Well Construction Standards.

4. There are currently two existing water permit Nos. 6362-3 and 6540-3 that have
been issued in this area that are subject to the City of Watertown’s future use
permit.

5. This is a shallow and thin aquifer that historically has been subject to 4 to 12 feet
changes in water levels from absolute highest to absolute lowest under more or less
natural conditions. This could be a significant factor to well yields. During an
extended drought water levels could change to the point that production from this
well field could be seriously affected. This fact has nothing to do with estimated
recharge or individual well capacity but is only related to climatic conditions
combined with some potential pumping effects.

James A Goodman
Natural Resources Engineer
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RECEIVED
SEP ' 2008

~uTE

Form 8

PROOF OF PUBLICATION

STATE OF SOUTH DAKOTA )

) SS
County of____ CODINGTON )

I, MONICA K. SAATHOFF

certify that the attached printed Notice was
taken

fromthe  WATERTOWN PUBLIC OPINION

printed and published in __ WATERTOWN

County of CODINGTON and

state of South Dakota. The notice was
published

in the newspaper on the following two dates:

SEPTEMBER 4th, 2008

SEPTEMBER 11th, 2008

Cost of Printing __$167.10

(Signature)

BOOKKEEPER

(Title)

SEPTEMBER 11th, 2008

(Date Signed)

"‘ﬂ):,,(t;.b a bena

DENR

NOTICE OF HEARING on
Appﬂcaﬂon No. 70853 to

Water

Noﬂeo 48 "glvsn - that
Watertown Munidp-l
Utilities | rtment,
Hel General Manager, 901

va 8W, Watertown SD
57201 has filed an applica-
tion’ fot a water permit to
construct and place to bene-
ficial usé water reserved by

Future Use Permit No. 5862- -

3. This application proposeas
to place 4,500 acre-fedt
annually to bensﬂcial use at
fa d{verfs;on rate of 8.0 cubic
et of water

ok

Sioux: North Aqulfer approx-
imately 50 feet deep) locat-
ed in N1/2 Section 31-
T118N-R52W. The water is

‘for municipal use by the City
of Watertown.

Pursuant to SDCL 46-2A 2,

‘the Chief E

mends RQV of
Applicatlon No. - 55-3
because 1) water has been

reserved

appropriated  and
| by Future Use Permit No.

5&82-3. 2) existing rights will
be unlawfully impaired,
ber i use of
;Jcater.. nd4) Ris in the pub-
i
Any.person interested in
opposing or supporting this
application must file a writ-
ten pefition with BOTH the
applicant and Chief
Engineer. The applicant

! must also file a petition if.

opposed to the Chief
Enginesr's . recommenda-
tion. The Chief Engineer's
address . is “Water Rights

Program FossBuﬂdl 523
(605 77&3352' and tha

applicant’s matling address

.is given above. A petition

filed by either an interested

rwnorthe icant must
Bertied, by e

ber 22,

: 2008. 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 sup-
porting the application, and
the signature and mailing
address of the petitioner or
the petitioner's legal coun-
sel, if legal counsel is
obtained.

The Water Management
Board will consider this
application at 10:00 a.m. on
October 2, 2008 at the
Matthews Training Center,
Joe Foss Building, 523 E.

Capitol Ave., Piemg: M

Chief Enomeer‘&

dation is not final or bmdmg
upon the Board. The Board
is authorized to 1) approvs,
2) approve with qualifica-
- defer, ‘or 4) deny

thtsa tion- on the
nted tﬂ‘te“pubhc

hearln
gearlng date ‘will be

,automauoauy delayed for at

least 20 days upon written
request to. the . Chief
Engineer from the applicant
or any interested person
gposmg the application.

The request foc an automat-

ic dehwuet be filed by

i 5 be ?epresen'zed
by a lawyer and may present
evidence or cross-examine

witnesses according to
SDCL 1-26. These and
other due process rights will
be forfeited if:-not exercised.
Decistong of the Board may
be appealed to the Cirguit
Court and State Supreme
Court as provided by law.
Contact Eric Gronlund by
September 22, 2008, at the
above Water Rights
Program address to request
oog;:; ofmgform'ahon pe|r-
tai to this application. in
addition, - pleass - notify the

: Deparimont of Environment

and. Natural Resources at
least 48 hours before the
public hearing if you have a
disability for which special
arrangements must be
made at the hearing.

Since this application does
not involve a maonetary con-

troversy in . excess of
$2,500.00 whnnlnahon ofa
propel i accordance
- withr SbCL™1:26-18:3; the

Chisf Engineer has’ deter-
mined. this' contested case
may not be referred to the
Office of Hearing Examiners.
if any party disagrees with
this determination, the Chief
Engineer shall be notified by
September 22, 2008. |
This application is made
pursuant to SDCL 46-1-1
thru 46-1-9, 46-1-12 thru 46-
1-16; 46-2-3.1, 46-2-9, 46-2-
11, 46-2-13, 46-2-17; 46-2A-
1 thru 46-2A-10, 46-2A-12,
46-2A-14, 46-2A-15, 46-2A-
20, 46-2A-21; 46-5-1 thru
46-5-11, 46-5-13 thru 46-5-
15, 46-5-24, 46-5-25, 46-5-
30.2, 46-5-30.4, 46-5-31,

46-5-38 thru  46-5-40;
74:02:01:24 . thru
74:02:01:25. Steven M.
Pirner, ‘Secretary,
;.:dpamne':: Fc‘sf Environment
Naty esoureos
(Septeuber 4 & 41, 20
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JOE FOSS BUILDING

523 EAST CAPITOL
PIERRE, SOUTH DAKOTA 57501-3182

www.state.sd.us/denr

Chc Face, Gaea Paces

August 29, 2008

Public Opinion
PO Box 10
Watertown SD 57201

ATTENTION: Legal Public Notice

Enclosed is a Notice on Application No. 7055-3 to Appropriate Water to be published twice. Please publish the first notice
on September 4, 2008 with the second publication 7 days later. The text of the notice can be e-mailed to your paper by
contacting Karen Schlaak at (605) 773-3352.

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 Watertown Municipal Utilities, Geoff Heig, 901 4% Ave.,
SW, Watertown SD 57201(Ph # 605-882-6233).

Please send the Water Rights Program the first publication immediately. The publication is checked for accuracy so
any corrections can be made in the second publication. You may use the form below or fax a copy of the first publication.
Any fax should be sent to the attention of Karen Schlaak at (605) 773-4068. Publication errors can invalidate the public

notice,

After the second publication, please send us an affidavit or use the enclosed Proof of Publication form. The applicant
pays the cost of publication, but the Water Rights Program records require an affidavit or Proof of Publication. Delays in
receiving the affidavit can be costly to the applicant.

Sincerely,

Eric Gronlund

Natural Resources Engineer
605 773-3352

enclosures
CUT HERE
TO: Eric Gronlund

Water Rights Program
No. 7055-3 Joe Foss Building

Pierre SD 57501-3181
Date
We are in receipt of your letter of August 29, 2008 enclosing Notice to Appropriate Water by Application No. 7055-3 which
was first published in our issue of . ENCLOSED IS A COPY OF THIS FIRST
PUBLICATION. '

Name Newspaper



j_@ DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES

PMB 2020
JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE, SOUTH DAKOTA 57501-3182

www.state.sd.us/denr

(T EAces. Gheat Puaces

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

August 29, 2008

Watertown Municipal Utilities
Geoff Heig, General Manager
901 4" Ave SW

Watertown SD 57201

Dear Mr. Heig:

Water Permit Application No. 7055-3 for municipal use has been examined and found to comply with the South
Dakota Water Laws and applicable rules. A notice has been sent to the Publisher of the Public Opinion printed
at Watertown SD (Ph # 605-886-6901). You will need to contact the newspaper and authorize publication of
this notice. A copy of the notice is enclosed. The staff report and Chief Engineer’s recommendation will be
sent to you in the near future. 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 and to arrange for payment.
Early contact with the paper can eliminate delays. Upon receiving authorization, the publisher has been
instructed to publish your notice once each week for two consecutive weeks. The newspaper has also been
instructed to send us the Proof of Publication. We must receive Proof of Publication before action can be taken

on the application.

Sincerely,

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.



Instruction to Newspaper - Publish first Notice on September 4, 2008 with the second publication 7 days later.
The applicant is responsible for payment.

_________

NOTICE OF HEARING on Application No. 7055-3 to Appropriate Water

Notice is given that Watertown Municipal Utilities Department, Geoff Heig, General Manager, 901 4™ Ave SW,
Watertown SD 57201 has filed an application for a water permit to construct and place to beneficial use water
reserved by Future Use Permit No. 5862-3. This application proposes to place 4,500 acre-feet annually to
beneficial use at a diversion rate of 8.0 cubic feet of water per second from nine wells to be completed into the
Big Sioux:North Aquifer (approximately 50 feet deep) located in N % Section 31-T118N-R52W. The water is
for municipal use by the City of Watertown.

Pursuant to SDCL 46-2A-2, the Chief Engineer recommends APPROVAL of Application No. 7055-3 because
1) water has been appropriated and reserved by Future Use Permit No. 5862-3, 2) existing rights will not be
unlawfully impaired, 3) it is a beneficial use of water, and 4) it is in the public interest.

Any person interested in opposing or supporting this application must file a written petition with BOTH the
applicant and Chief Engineer. The applicant must also file a petition if opposed to the Chief Engineer's
recommendation. The Chief Engineer's address is "Water Rights Program, 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 September 22, 2008. 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.

The Water Management Board will consider this application at 10:00 a.m. on October 2, 2008 at the Matthews
Training Center, Joe Foss Building, 523 E. Capitol Ave., Pierre SD. The Chief Engineer's recommendation is
not final or binding upon the Board. The Board is authorized to 1) approve, 2) approve with qualifications, 3)
defer, or 4) deny this application based on the facts presented at the public hearing. The October 2, 2008
hearing date will be automatically delayed for at least 20 days upon written request to the Chief Engineer from
the applicant or any interested person opposing the application. The request for an automatic delay must be
filed by September 22, 2008.

Any hearing will be an adversary proceeding. Any person filing a petition and/or the applicant have the right to
be represented by a lawyer and may present evidence or cross-examine witnesses according to SDCL 1-26.
These and other due process rights will be forfeited if not exercised. Decisions of the Board may be appealed to
the Circuit Court and State Supreme Court as provided by law. Contact Eric Gronlund by September 22, 2008,
at the above Water Rights Program address to request copies of information pertaining to this application. In
addition, please notify the Department of Environment and Natural Resources at least 48 hours before the public
hearing if you have a disability for which special arrangements must be made at the hearing.

Since this application does not involve a monetary controversy in excess of $2,500.00 or termination of a property
right in accordance with SDCL 1-26-18.3, the Chief Engineer has determined this contested case may not be
referred to the Office of Hearing Examiners. If any party disagrees with this determination, the Chief Engineer
shall be notified by September 22, 2008.

This application is made pursuant to SDCL 46-1-1 thru 46-1-9, 46-1-12 thru 46-1-16; 46-2-3.1, 46-2-9, 46-2-11,
46-2-13, 46-2-17; 46-2A-1 thru 46-2A-10, 46-2A-12, 46-2A-14, 46-2A-15, 46-2A-20, 46-2A-21; 46-5-1 thru
46-5-11, 46-5-13 thru 46-5-15, 46-5-24, 46-5-25, 46-5-30.2, 46-5-30.4, 46-5-31, 46-5-38 thru 46-5-40;
74:02:01:24 thru 74:02:01:25. Steven M. Pirner, Secretary, Department of Environment and Natural Resources,



10/31/2008 PAYMENT REQUEST FORM

PAYEE: Watertown Municipal Utilities ' FROM: DENR Water Rights Prograr

Geoff Heig 523 E. Capitol Ave

901 4™ Ave SW Pierre, SD 57501-3181
Watertown SD 57201

DESCRIPTION OF SERVICE, PRODUCE OR TRANSFER

Refund on Permit # 7055-3

AMOUNT: $250.00

FUNDING SOURCE:

GENERAL: X FEDERAL:

COMMENTS :

AUTHORIZATIoﬁ: B | Q W \D/% /05,

I declare and affirm under the penalties of perjury that this claim is
in all things, true and correct. I further agree to comply with the
provisions of the Civil Rights Act of 1964 and regulations issued
thereunder relating to nondiscrimination in federal assisted programs.



DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES

PMB 2020
JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE, SOUTH DAKOTA 57501-3182

www.state.sd.us/denr

Watertown Municipal Utilities Dept.
c¢/o Geoff Heig

901 4" Ave SW

Watertown SD 57201

Dear Mr. Heig:

Enclosed is Water Permit No. 7055-3 authorizing construction of the city’s water diversion system and
beneficial use of the water, not exceeding the limits as specified in the Water Permit.

This application was submitted with a $1425.00 fee. The correct fee is $1175.00. Therefore, $250.00
will be refunded to city. The refund check should be received within the next couple of weeks.

Form 10, Notice of Completion of Works and Application of Water to Beneficial Use, is enclosed. Please
return this completed form after you have finished the system and have put the water to beneficial use.
An investigation can then be scheduled so the water license may be issued, thus completing the
acquisition of a water right.

An informational sheet ? Common Water Right Questions? is also enclosed. This sheet is intended to
answer some of the questions associated with obtaining and keeping a water right.

Sincerely,

Garland Erbele, Chief Engineer
Water Rights Program
(605) 773-3352

enclosures
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FAX COVER PAGE 652

FROM:
KAISER WELL DRILLING

45550 193RD ST
LAKE NORDEN, SD 57248
PHONE(605)785-3813
FAX(605)785-3812
TOLL FREE (877)200-0138

TO: Ken Buhler
DATE: 8-27
FAX #.
PAGES:10
MESSAGE:
o Ken~ Here are signed copies of Watertowns logs. | had sent
copies
the other day but forgot to have John sign them.
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SDEForm - 1621 V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
Location NE % NW % Sec 31 Twp 118 Rg 52 | wetowner ~ Watertown Municipal Utilities
Business Name:
County O 1m,mn'\f°@c ) Address: 901 4th Ave SW
Codington } 1 : City, State, Zip:  Watertown, SD 57201
. L
] I WELL LOG: DEPTH
Please markwell W ! : £ FORMATION FROM 70
Iomﬁonn;:m an*X’ | | Top Soil 0 6
..__I_._.-....._i___ yellow gravel 6 14
Well Completion Date 1 i | grey sand- fine to med w/l_4links 14 27
1/31/2008 ' ' blue glay 27 31
fe———— 1 Mile ——» sand- fine 31 36
Distance to nearest potential poflution source (Septi: tank, abandoned woll feed ki, etc] biue clay 36 38
100.0 & State Well ' ! yellow gravel- fine to med w/l_8 links 38 42
K — J sf:m {entty sowre) | vellow gravel-med to course w/t 10 1i | 42 55
Domestic/Siock [ ] Municipal Business TestHoes | bIUE cClay 55 70
L jimoton [ fmeustid [ Jinsthsloral [, qMantoring well | gyamc wATERLEVEL 4.0 reer
METHOD OF DRILLING: i fowing: closed In pressure pst
Direct Rotary CPM fow — Inch pie
Controlled R
CASING DATA: [_]steel Plastic [ fother | by Lvave: [JRetucers [ o
If other describe Reduced flow rale GPM
FPEWEIGHT ~ DIAMETER  FROM T HOLE DIAMETER Can wel be completely shut in?
40.0 18FT 3.00mn  350fr  55.0FT 6.00 v
LBFT N pm T | WELL TEST DATA:
LBFT N FT FT N | [K]Pumped  Describe: ait Wi
GROUTING DATA: [Jesied
Giout Type No.of Sacks  Grout Weight From To [:JOhe'
BenSeal 6 540w  00Rm 30.0 rt )
ol P =] Pumping Level Below Land Surface
Describe grouting procedure FtAfter _____ Hspumped D0  GPM
pressure pull method Ft. After Hrs. pumped GPM
If pump instalied, pusnp rate: GPM
SCREEN: || Perforated pipe Manufactured
Material  Plastic
SotSee 035 _ SetFrom 35.0 Feetto  55.0 Feet
Other information
WAS A PACKERORSEAL USED? | JYes  [Z]No This wel vos dited underioense # 689
It so, what material? And this report is true and accurate.
Describe packer(e) and locaion oringtem: _Kaiser Well Drilling Inc
: Signature of Li Representative:
DISINFECTION: Was wel disnfected upon completion?
: [ Yes, How? %()
Labsample serttofor [ No, Why Not? of Well Owner or Equitable Property Holder:
water quality analysis
Date:
g d €L0:01 80 B2 23ny

500 "d

00:60 (nHL)80OZ-8Z-9nV aul]/ayeq xy



SDEForm - 1621 V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
Locsion NE % NW % Sec 31 Twp 118 Rg 52 | wetowner  Watertown Municipal Utilities
Business Name:
County o, North Address: 901 4th Ave SW
Codington rEEE lll' FHONWEL: all City, State, Zip: Watertown, SD 57201
N\ -
| l WELL L OG: DEPTH
Prease markwell W lL ! £ FORMATION FROM 10
ma .
location with an *X" | I Top Soil ) 6
..__{__.-._..Jr..... vellow sand fine 5 10
1/31/2008 gravei- med to coarse w/l 6 links 12 27
e 1 Mile » blue clay 27 33
Distance o nearest potential pofiution source tank, abandaned wel, feed ot et yellow clay 33 43
100.0 pete state well Septtork e ] > [gravel 10%fine 20%med 70%course
ot fom (clnfty Source) w/l 16 link 43 54
OPOSEDUSE —
Muniqaal Business Test Holes yellow clay 54 57
""9"”“' [ |Mnsthsoral [, Montoring Well | gramic wATERLEVEL 4.0 reer
"METHOD OF DRILLING DRIUJNG i fowing: dosed in pressure o8
Direct Rotary CPMSow thvough Inch ppe
Controlied Valv Red Othe
CASING DATA: ] steet L] Pastic L_jother :VD e [reswers [Jorer
i other descrt Reduced flow rate GPM
PPEWEIGHT  DAMETER  FROM ™ HOLE DIAMETER Can wefl be completely shut in?
40.0 1aFT 3.00m  340fr 540 Fr 6.00 N
LBFT N pon T w | WELLTEST DATA:
LBFT N FT FT N ! [/]Pumped  Describe; airlift
GROUTING DATA: E]Bahd
GragType  No.ofSacks  Grout Weight From To [Joter
BenSeal 6 54.0 bigal 00rR 29.0 m ) :
Lbigal a - Pumping Level Below Land Surface
Describe grouting procedure Ft. After Hrs. pumped 100.0 crm
pressure pull method Ft Afer Hrs. pumped GPM
If pump instalied, pump rate: GPM
SCREEN: [_] Perforated pipe L | Manufactured
Diameter 3.00 __ inches  Length 20.0 Feet ["REMARKS
Matedial  plastic
SotSee __ (035  SetFrom 35.0 Feetto  55.0 Feet
Other information
WAS APACKER ORSEAL USED? | JYes  [Z]No Thiswelvias dlled under foence # 689
If 0, what material? Andﬂlsrepomsm..uemaw.late. .
o) and locat pringem:  Kaiser Well Drilling, Inc.
&gﬂni:fzzfnequanmmhm
DISINFECTION Was well disinfected upon completion?
[ ves How? %Q
Lab sample sent to for ] o, vy not? Sig%of\mnmnemrmbbmwtynouen
water quality analysis
Date:
b-d ®L0:01 B0 82 2ny

¥00 d

00:60 (NHL)800Z-8Z-9nV awl]/ajeq Xy
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SD EForm - 1621 V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
locaon NE % NW % Sec 31 Twp 118 Rg 52 | Wel Owner Watertown Municipa! Utilities
Business Name:
County (;%% North Addressc 901 4th Ave SW
Codington I II City, State, zip: ~ Watertown, SD 57201
I U S I
I | WELL LOG: DEPTH
| |
Plesse mark wel W t + £ ' FORMATION FROM TO
location with an *X° | I Top Soil 0 25
- —11""‘ +— ...{__ - | gravel- med- coarse wi/l 2links 2.5 8
Well Completion Date | 1 blue clay 8 11
1/31/2008 : : yellow sand- fine- med w/l Slinks 11 285
f——— 1 Mile ——) blue clay 28.5. 30
. _ . yellow - fine to med wil 6links 30 36
Distance to nearest potential polittion source (Septic tank, abandoned wel, fead kt, eic) I ft ol 36 28
2 100.0 4 fom State well (identity source) cTow son clay
B USE yellow fine sand 38 40
Domestic/Stock |7 | Mursicipal Business Testoes | Yellow soft clay 40 45
O imigation . [ | Industrial instiutional ™ ringwell | o WATER LEVEL 4.0 rect
METHOD OF DRILLING: {fflowing: closed in pressure PSi
Direct Rotary GPM flow through Inch pipe
e mET Mo Controlled by [_Jvave [ ]Reducers []other
¥ other deacribe Reduced flow rate P
PPEWEIGHT ~ DAMETER  FROM TO  HOEOWMETER | Canwellbecompietely shutin?
40.0 erFT 300N 350Fr_ 550 Fr 6.00 ™
\BFT N . T w | WELLTEST DATA:
LBFT : IN FT FT N punped Describe: airlift
GROUTING DATA: E]Bll
Gout Type  No.ofSacks  Grout Weight From To [Joter
BenSeal 6 54.0 Lgal 0.0 m 30.0 rt )
Lbigal f - Pumping Level Below Land Surface
Describe grouting Ft. After Hrs. pumped 100.0 cPm
pressure pull method FL After Hrs. pumped GPM
- If pump instafled, pump rate: GPM
SCREEN: |_] Perorated pipe Manufactured
Diameter : 3.00  inches Length 20.0 Feet ' [“REMARKS
Mateial  plastic yellow- fine - med w/l 4 links 45-49
SotSze 035  SetFom _ 35.0 Feetto _ 55.0 Feet blue clay firm 49-50
Other information gravel- med- coarse 50-55
blue clay 55-60
WAS APACKER ORSEAL USED? L JYes  LZ]No ThisweAwas drled undes foense & 689
#f s0, what material? And this report is true and accurate.,
Describe packer(s) and location Oriting fim:  Kaiser Well Drilling, Inc.
Sﬂﬂhmoﬂ%ﬁﬂequ%&ﬂdWﬁ
DISINFECTION: Was wel disinfected upon completion?
: [ Yes, How? M =
'L‘aa!;ramplem:;)szr [Ino, why Not? Sigrfure of Well Owner or Equitable Property Holder:
MGI‘B
Date;
£-d €30:01 B0 82 2ny

€00 d

00:60 (AHL)8NNZ-8Z-9NV swll/areq xj



SD EForm - 1621 V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
tocaion NE % NW % Sec 31 Twp 118 Rg 52 | WelOwrer Watertown Municipal Utilities
Business Name:
County o®Y  Nom Address: 901 4th Ave SW
Codington f“"“ll 1 Ciy, Site, Zg: _Watertown, SD___ 57201
CUP DELGURY SUNRPS N
I { WELL LOG: DEPTH
ovel W : : e FORMATION FROM TO
lomﬁon":;ﬂi an'X l | Top Soil 0 4
-1 _..'r._ - ravel- med- coarse w/l 2links 4 8
Well Completion Date { ! blue clay K:) 11
1/31/2008 ellow sand- fine- med w/l 4links 11 28.5
™ 1 Mile » blue clay 28.5 30
eltow fine sand w/l 4links 30 38
Distance fo nearest potential poflution source (Septic tark, abandoned wol, feed lot, eic:) eflow soft clay v;e 45
100.0 state well identify source
2 = Jsﬁ:' = ¢ ) { vellow gravel- med to coarse w/l 6lin 45 54
Domestic/Siock Municipal Busness | ] TestHoles blue clay 54 55
Imigation . ™| industrial instiutioral  plMonitoring well | gy waTER LEVEL 4.0 reer
METHOD OF DRILLING: T I fowing: closed in pressure -
Direct Rotary GPM fow Inch pipe
Controlled by [_Jvatve [ Reducers [ ] Other
CASING DATA: L] steet Plastic [_] other Reduced flow rate o
If other describe
PPEWEIGHT  DIAMETER  FROM ™ HOLE DIAMETER Can well be completely shut in?
40.0 T 3.00n  340ft 540rT 6.00 w
BT N T = w | WELL TEST DATA:
LBFT IN FT FT IN| [/]Pumped  Descrive: airlift
GROUTING DATA: E]Bﬂa!
GroutType  No.ofSacks  GroutWeight From To [Joter
BenSeal 6 54.0 thgal 0.0 rm 290m v Level Below Land S :
Ft Pumping urface
Deacribe grouting e 7 FL After Hrs. pumped 100.0 cpm
pressure pull method Ft After Hrs. pumped GPM
if pump instalied, pump rate: GPM
SCREEN: {__| Perforated pipe Manufactured
Diameter 3.00  inches Length 20.0 Feet [ REMARKS
Materiat  plastic
SwtSze _ .035  SetFrom 34.0 Feetto  54.0 Feet
Other information
— This icense 689
WAS A PACKER ORSEAL USED?  |_JYes  [ZINo wed wes drlled undericense 3
30, what material? And thisreport s true and acourate. ©
Describe packerts) and locat orting fem: ~Kaiser Well Drilling, Inc.
Signature of License Representative:
DISINFECTION: Was wel disinfected upon completion?
: [ Yes, How? AR
Lab sample sent to for [_INo, why Nat? of Well Owner or Equitable Property Holder.
water quaity analysis
Date:
2-d €390:01 B0 82 2ny

¢00 d

00:60 (NHL)800Z-8Z-9nV dmij/aje(q xy



SD EForm - 1621 V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
locaion NE % NW % Sec 31 Twp 118 Rg 52 | wetowner  Watertown Municipal Utilities
w'lwer Business Name:
County T\U:L . North Address: 901 4th Ave SW
Codington o ':“‘ : Ciy, State, Zip: Watertown, SD 57201
SR . SR R [
[ | WELL LOG: DEPTH
! ! FORMATION FROM TO
Please mark well W ' 1 E -
location with an *X" | I Top Soil 0 6
__1'_._-.._.._}.-—_ yellow gravel 6 14
Well Compietion Date ! ! rey sand- fine to med w/l 4links 14 27
1/31/2008 blue clay 27 31
fe———— 1Mile —p sand- fine 31 36
Distance to nearest potential polution source (Septic tank, abandaned wet, feed K, etc.) blue clay 30 38
» 100. 0 State Well yellow gravel- fine to med w/l 8 links 38 42
- m (dently source) | yellow gravel-med to course w/fl 10 i 42 55
[V | Municipai Business Test Holes blue clay 55 70
migaﬁon lndusinal Indﬂuthml Monitomgwel STATIC WATER LEVEL 4.0 e
“METHOD OF DRILI.ING ¥ flowing: dlosed in pressure psi
Direct Rotary
GPM flow through inch pipe
Controlied Valvi Reduce Othe
CASING DATA: [__]steel {v] Prastc [_] other o Lvane L] n [omer
¥ other describe Reduced flow rate GPM
PIPEWEIGHT DAMETER  FROM ) HOLE DWMETER Can well be compietely shut in?
40.0 wFr 600N 35.0Fr 550 1 9.12 ™
LT N T = n | WELLTEST DATA:
LBFT IN FT FT iN{ [/]Pumped  Descrive:
GROUTING DATA: [ Jested
GowtType  No.ofSacks  Grout Weight From To [Jotrer
BenSeal 11 54.0 wigal 0.0 rt 30.0 m g Lovel Beow Land
e il L = 21.0 R Ater 168.0 Hrs pumped 300.0 cPm
pressure pull method Ft Afer Hrs. pumped GPM
If pump installed, pump rate: GPM
SCREEN: {_] Perforated pipe Manufactured
Diameter 6.00 _ Inches Length 20.0 Feet ["REMARKS
Maerial  Plastic
Sotsze _ 080 _ SetFrom 35.0 Feetto  55.0 Feet
Other information
WAS APACKER ORSEALUSED? [ JYes  [Z/]No Thiswelwas died e fcenoe # £69
150, what material? N\dtrsreponsh.'emmwm. .
Describe packerts) and location pengsem:  Kaiser Well Drilling Inc
Signature of License Representative:
DISINFECTION: Was well disinfected upon completion? L b
Yes, How? ,/\/\%Q)
Lab sample senttofor ] No, Why Not? Sga"eofWeﬂOmerorEqﬁable Property Holder:
water quaitty analysis
Date:
g-d €.L0:01 B0 B2 2ny

900 "d

DD:60 (NHL)800Z-8Z-90V dwil/areq xy



SD EForm - 1621 V1
SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
Location NE % NW % Sec 31 Twp 118 Rg 52 | wetowner Watertown Muricipal Utilities
oD~ Business Name:
County (' WA Noth Address 901 4th Ave SW
Coadington l! T { Ciy, State,Zip:  Watertown, SD 57201
S N YN B
I I WELL LOG: DEPTH
| |
K H FORMATION FROM TO
Pi tkwel W ¥ T -
lo::tis:nmv;m an*xX | | . Top Soil 0 4
. .1’ R i_ - | gravel- med- coarse wil 2links 4 8
Well Completion Date I | blue clay 8 11
1/31/2008 4 : yellow sand- fine- med w/l 4links 11 28.5
fe—— 1 Mile ——p blue clay 28.5 30
Distance fo nearest | pofion S0UrCe (Septstark, e el food bt t2) ellow fine sand w/l 4links 30 38
2.100.0 g gom_State well dents eliow soft clay 38 1| 45
(identfy source) ellow gravel- med to coarse w/l 6lin 45 54
[/ IMunicipal Business Test Holes blue clay 54 55
lmgahon lndLaﬂal L] Institutional Monitoring well | . STATIC WATER LEVEL 40 rFeer
"METHOD OF DR!L!JNG if flowing: closed in pressure Psi
Direct Rotary .
GPM fow thwough Inch pipe
TN o= Mo Controfedby [_Jvave [ ]Reducers [ ]other
I other describe Reduced flow rate oPM
PPEWEIGHT ~ DIAMETER  FROM ©  HOEDAMETER | Canwelbecompletely shutin?
40.0 err 6.00mw  340Ffr 54.0FT 9.12 ~
L&FT N T T n | WELL TEST DATA:
ABET N ) ) N1 [v]e Describe:
GROUTING DATA: B:':dped
Grout Type No.ofSacks  Grout Weight From To D Other
BenSeal 11 54.0 wgal 0.0n 29.0 m )
Lbigai n o] Pumping Level Below Land Surtace
Describe groting procedure 21.0 roater 72.0 Hrs pumped 300.0 cPm
pressure pull method FL After Hrs. pumped GPM
If pump installed, rate: GPM
SCREEN: {_| Perforated pipe Manufactured i
Diameter 6.00 __ inches  Length 20.0 Feet ["REMARKS
Material  plastic
ShtSke 080 SetFrom 34.0 Feetto  54.0 Feet
Other infonmation
WAS A PACKERORSEAL USED? | JYes  [Z]No Tris well was drfed under iere # 689
1 s0, what material? And this report is true and accurate.
Describe packer(s) and location Ortingfem: ~ Kaiser Well Drilling, Inc.
Signature of License Representative:
DISINFECTION Was well disinfected upon completion?
[ ves towr ﬂ /E/\.K.__\
Lab sample sent to for [ no. vty Not? Slgg‘mofWelOmeraeqﬂtablerpeﬂyHolder
water quality analysis
Date:
L-d e.0:01 B0 B2 2ny
L0 d 00:60 (NHL)800Z-8Z-5nV uwmij/areq Xy



SD EForm - 1621 Vi

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
Locaion NE % NW % Sec 31 Twp 118 Rg 52 | weltowner  Watertown Municipal Utilities
Business Name:
County "'W)S North Address: 901 4th Ave SW
CODINGTON il - : ciy, state, Zip:  Watertown, SD 57201
—-—4-——-ﬁ-—-—l——-—
| | WELL LOG: DEPTH
Ple. el W : ! £ FORMATION FROM TO
ase s
lomﬁonn:m an"xX I l Top Soil 0 3
»-—_i_._-L——}-—_ soft black sandy soil 3 8
Well Completion Date 1 1 yellow sand- fine-med wi/i 6links 8 15
[} ] .
1/31/2008 grey fine-med wil 4links 15 25
- f———— 1 Mile ———y yeliow clay 25 27
Distance b nearest | - oo fine sand w/l 2links 27 31
100.0 ' state well @epttank, wel feod b o) yellow clay soft 31 39
K 2 from (ently sree) | arey fine-med wil 2links 39 45
. Test Holes blue clay 45 47
l i 'm"' [_|Monktoringwell | granc wATER LEVEL FEET
"METHOD OF DRILLING: If fowing: closed in pressure ot
Direct Rotary GPM flow theough Inch pipe
Controlied Valv Red Othe:
CASING PATA: [_]steel [] Pastc ] Other by Llvave [lredeens [Joter
Ifother describe Reduced flow rate .y
PPEWEIGHT  DIAMETER  FROM T HOLE DIAMETER Can well be completely shut in?
LBFT IN FT FT N
LBFT N T T N | WELL TEST DATA:
LBFT IN T FT INE [Jrumped  Describe:
GROUTING DATA: DE ded
GoutType  No.ofSacks  Grout Weight From To [Jotrer
BenSeal 12 54.0 gt 0.0 r 60.0 mt .
L bioat P 7| PumPing Level Beiow Land Surtace
Describe grouting procedure FLAfer ___ Hrs pumped GPM
P Atter Hrs. pumped GPM
If pump instalied, pump rate: GPM
SCREEN: L] Perforated pipe {__]Manufactured
Diameter Inches  Length Feet REMARKS
Material grey- fine-med w/! 6links 47-55
Siot Size Set From Feet to Feet blue clay 55-60
Other information
—— 68
WASAPACKERORSEALUSED? | JYes L. INo Thiswel was diled under icere # 3
If s0, what material? And this report is true and accurate. ‘
Describe packer(s) and location Ditingtrm:  Kaiser Well Drilling Inc
Signature of License Represemtative:
DISINFECTION: Was well disinfected upon completion? M gé
[Dves Howr
Lab sample sentto for [CIno, why Note &g%nofV\lelmerorEquiablerpeﬂyHolder.
water quality analysis
Date:
or-d ego:0l 80 82 2ny

010 'd

0D0:60 (NHL)80DZ-8Z-91V awrj/sieq xy



SDEForm - 1621 V1

800 "¢

00:60 (NHL)800Z-8Z-H

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
locaion NW % NE % Sec 31 Twp 118 Rg 52 | wenowner ~ Watertown Municipal Utilities
Business Name:
County n) G Noh Address: 901 4th Ave SW
CODINGTON T "lr'“' ) } Ciy, State, Zp: Watertown, SD 57201
5 O 2
I I WELL LOG: DEPTH
' ! FORMATION FROM TO
Please mark well W 1 T E -
location with an X" | | Top Soil 0 6
___{__-».__'r._... yellow sand fine 6 8
Well Completion Date | ) | grey gravel- med- coarse w/l 10links 8 24
1/31/2008 ' ' Yellow clay 24 26
fe——— 1 Mile ——p] fine sand w/l Blinks 26 33
Distance to nearest potential pollution source (Septic tank, abandoned wel, feed Iot, ele.) biue soft cm s 3"§ 43
2 100.0  pgom State well yellow gravel- med-coarse w/l 18link 43 55
SED USE- e 2 | blue clay firm 55 74
‘ ioomeausw( ' Munlcipal Business Test Holes
_lmgahon . ] Industrial Institutional mm; wel | cranic WATERLEVEL FEET
METHOD OF DRILLING: f Sowing: closed in -
Direct Rotary
GPM flow through Inch pipe
CREETATE: Tes ] Mo Controlled by [_Jvave [ ]Reducers []other
H other describe Reducad flow rate M
PPEWEIGHT  DIAMETER  FROM TO  HOEDWMETER | Canwellbe completely shutin?
LBFT iN FT FT N
LBFT N - T | WELL TEST DATA:
LBFT IN FT FT N Pumped Describe:
GROUTING DATA: BW
GoutType  No.ofSacks Grout Weight From To [ otrer
BenSeal 12 54.0 Lbigal 0.0 it 74.0 p
Lbigal t A Pumping Levet Below Land Surface
Describe grouting procedure FtAater ___  Hrs pumped GPM
FL. After Hrs. pumped GPM
If pump installed, pump rate: GPM
SCREEN: | Perforated pipe |__j Manutactured
Diameter Inches  Length Feet REMARKS
Material
Slot Size Set From Feet to Feet
Other information
WAS A PACKER ORSEAL USED? [ IYes [ INo This wel was dried under ioense # 683
if 50, what material? Ardﬂﬁsrepottistlmandamumte.
Describe packer(s) and location Driingtn:  Kaiser Well Drilling Inc
. Signature of License Representative;
DISINFECTION: Was well disinfected upon completion?
: [ ves, Howr / '
Lab sample senttofor ] No, Wy Not? sg\aﬁeofwummmuempwmuec
water quality analysis
Date:
8- d €80:01 80 B2 2ny

nv awi]/ajeq Xy
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SD EForm - 1621 V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
Location NE % NW % Sec 31 Twp 118 Rg 52 | wetowner  Watertown Municipal Utilities
Business Name:
County _‘Y(’)& North Address: 901 4th Ave SW
CODINGTON | EG‘“?I Re : Ciy, Sate, Zp:  Watertown, SD 57201
e e — ]
| | WELL LOG: DEPTH
: ! FORMATION FROM TO
Please markwell W ' y E -
location with an *X* | I Top Soil 0 6
__4__-.--}__.. ellow sandY clay 6 10
Well Completion Date I } ravel- med- coarse w/l 12links 10 24
1/31/2008 . . blue clay soft 24 | 28
fe——— 1 Mile —p rey fine sand 28 31
Distance to nearest potential pofiution source abandoned wel, feed lot, etc: blue clay 31 33
P eplstank, et T gravel- fine-med wi 2link 33 37
2 100.0 4 gom state well (dentity source)
OPOSED USE: 1 blue clay_ 37 42
Domestic/Siock [ | Municipal Busihess Test Holes rocks med - coarse w/l 10 links 42 51
—!mgaﬁon . industrial Instintional Monitoring well | crapivuaTEn 1 EVEL FEET
MFTHOD OF DRILLING: Hf Sowing: closed in pressure PS1
Direct Rotary GPM fow inch pioe
Cantrolied Valve Red Othe
CASING DATA: [ ]steet | pasic L] Other v L] [ redicons L oter
ifother describe Reduced flow rate -
FIPEWEIGHT  DIAMETER  FROM TO  HOEDWMETER | C2nwelibecompletely shutin?
LBFT IN FT FT N
LBFT N T T | WELL TEST DATA:
LBFT IN FT FT N | [[Jrumped  Describe:
GROUTING DATA: E]Bﬂ“’
GroutType  No.ofSacks  Grout Weight From To [Jother
BenSea! 12 54.0 tbigal 0.0 m 60.0 i )
Lb/gal P f Pumping Level Below Land Surface
Describe grouting procedure Ft. After Hspunped _________ GPM
Ft. After Hrs. pumped GPM
i pump instalied, pump rate: GPM
SCREEN: L] Perforated pipe L_Imanufactured
Diameter Inches Lenglh Feet REMARKS
Material Blue Clay 51-60
Slot Size Set From Feet to Feet
Other information
WASAPACKERORSEALUSED? L JYes | INo Triswel was dilled under foenee 689
Describe packer(s) and location ] Orling frm: Kaiser Well Drilling Inc
Signaturgof Representative:
DISINFECTION: Was well disinfected upon completion?
o 7~
:I;s_amp:yseﬁt;g I No, why Not? Slgm{leof\l\leﬂOvmerorEqiablerpedyHolder.
quality anal
Date:
6-d ©g0:01 B0 82 3ny

600 "4

©00:60 (NHL)800Z-8Z-90V

ami]/ajeq xy
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SD EForm - 1311 V1

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

Date 11/5/2010

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

FROM: Watertown Municipal Utilities

(name)

901 4th Ave NW
(address)

Watertown SD 57201 {(605) 882-6233
(city, state, zip) (phone)

I have completed the construction of the water use system and I have put the water to beneficial use

to the maximum extent it is going to be used.

Water Permit No.  7055-3 states that the water use system is to be constructed by

10/2/2013 , and water is to be put to beneficial use by ~ 10/2/2017
(date) (date)

The water use system was completed on ~ 10/6/2010

(date)

Applying the water to beneficial use was completed on ~ 10/7/2010

(date)

You may schedule an investigation so that the water license may be issued.

11/5/2010 11:07:17 AM

Form 10
4-2000




DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES

JOE FOSS BUILDING
PMB 2020
523 EAST CAPITOL
PIERRE SOUTH DAKOTA 57501-3182
www state.sd.us/denr

November 9, 2010

7055-3

Jeft DeVille

Watertown Municipal Utilities
901 4" Ave NW

Watertown SD 57201

Dear Mr. DeVille:

I am writing to acknowledge receipt of the “Notice of Completion of Works” form that you sent
in to let us know that you are completed with the water use system authorized under Water
Permit No. 7055-3.

The system is now ready for inspection. Inspections are done on a county-by-county basis as
staff time permits. You have done everything you need to do and the intervening time between
the completion of your project and the staff inspection has no bearing on your water permit.

Someone from our office will contact you prior to the inspection to set up a time that is
convenient for you. If you have any questions, please contact me.

Sincerely,

\}Yu—_mtb—’
Genny McMath
Environmental Scientist
Water Rights Program
(605) 773-3352
email: genny.mcmath@state.sd.us



Form 12

Permit No. 7055-3

Sioux River - Water District

Report of Examination of Works and/or Application of Water to Beneficial Use
TO: Chief Engineer, Water Rights Program, DENR, Foss Bldg., Pierre, SD 57501

I have made a thorough examination of the water use system constructed by Watertown Municipal Utilities
Dept., of 901 4™ Ave., SW, Watertown. SD 57201 holder of Permit No. 7055-3, bearing the priority of April 6,
1995 authorizing the diversion of 8.0 cubic feet per second (cfs) and 4,500 acre-feet annually of the waters of the
Big Sioux:North Aquifer for Municipal use purposes, in Codington County.

Inspection contact & relationship  Jeff DeVille
to permit holder, if applicable:

A. Works used to divert the water:

Well Information:

1) Well Drilling Firm: Thein Well Company, Inc.
2) No.of Wells 9

3) Well log(s) available Y

Well 31:

Casing:

1) Diameter 18 inches

2) Length 36 feet

3) Type Steel

Screen:

1) Type Stainless Steel
2) Length 20 feet

3) Static water level 4 feet

Well 33:

Casing:

1) Diameter 18 inches

2) Length 40.5 feet

3) Type Steel

Screen:

1) Type Stainless Steel

2) Length 15 feet

3) Static water level 2.8 feet

Well 32:

Casing:

1) Diameter 18 inches

2) Length 40 feet

3) Type Steel

Screen:

1) Type Stainless Steel

2) Length 15 feet

3) Static water level 4_feet

Well 34:

Casing:

1) Diameter 18 inches

2). Length 42.6 feet

3) Type Steel

Screen:

1) Type Stainless Steel

2) Length 15 feet

3) Static water level 24.6 feet




Well 35:
Casing:
1) Diameter 18 inches
2) Length 43.5 feet
3) Type Steel
Screen:
1) Type Stainless Steel
2) Length 15 feet
3) Static water level 6.1 feet

Well 37:

Casing:

1) Diameterl8 inches

2) Length 49.8 feet

3) Type Steel

Screen:

1) Type Stainless Steel

2) Length 13 feet

3) Static water level 6.5 feet

Well 39:

Casing:

1) Diameter 18 inches

2) Length 42.5 feet

3) Type Steel

Screen:

1) Type Stainless Steel

2) Length 17 feet

3) Static water level 6.5 feet

Pump:
1) Make (9) Grundfos
2) Model 3855-150-2
3) SizelShp
4) Capacity 385 GPM

Report of Examination of Works
Permit No. 7055-3

Well 36:

Casing:

1) Diameter 18 inches

2) Length 42 feet

3) Type Steel

Screen:

1) Type Stainless Steel

2) Length 20 feet

3) Static water level 6.2 feet

Well 38:

Casing:

1) Diameter 18 inches

2) Length 43.7 feet

3) Type Steel

Screen:

1) Type Stainless Steel

2) Length 15 feet

3) Static water level 13.7 feet




Report of Examination of Works
Permit No. 7055-3

B. Compliance with Permit Requirements:
1) Permit qualifications being abided by ¥

2) Trrigation Questionnaires checked to determine if permit owner started irrigation by the end of
construction period NA
3) Exceptions to compliance are: None

The system is in Good condition with the point(s) of diversion located as follows:

Well 31:

Approximately 55 feet south and 1,980 feet east of the NW corner of Section 31-T118N-R52W
(N 44.99137, W -97.11866) (NE %4 NW %)

Well 32:

Approximately 65 feet south and 2,555 feet east of the NW corner of Section 31-T118N-R52W
(N 44.99132, W -97.11652) (NE %4 NW %)

Well 33:

Approximately 40 feet south and 1,970 feet west of the NE corner of Section 31-T118N-R52W
(N 44.99147, W -97.11367) (NW ¥ NE %)

Well 34:

Approximately 745 feet south and 2.145 feet east of the NW corner of Section 31-T118N-R52W
(N 44.98945, W -97.11811) (NE % NW 14)

Well 35:

Approximately 615 feet south and 2.475 feet west of the NE corner of Section 31-T118N-RS2W
(N 44.98982. W -97.11577) (NW % NE '4)

Well 36:

Approximately 625 feet south and 1,905 feet west of the NE corner of Section 31-T118N-R52W
(N 44.99003, W -97.11333) (NW ' NE '4)

Well 37:

Approximately 690 feet south and 1,350 feet west of the NE corner of Section 31-T118N-R52W
(N 44.98975, W -97.11142) (NW % NE %)

Well 38:

Approximately 1,175 feet south and 2,245 feet west of the NE corner of Section 31-T118N-R52W
(N 44.98831. W -97.11487) (NW % NE %)

Well 39:

Approximately 1,255 feet south and 1,600 feet west of the NE corner of Section 31-T118N-R52W
(N 4498818, W -97.11239) (NW Y NE %)




Report of Examination of Works
Permit No. 7055-3

The works are capable of diverting and conveying to the place of use 8.0 cfs and 4,500 acre-feet annually of water
which is to be used for Municipal use. Water has been put to beneficial use to the maximum extent as follows:

The license should be issued for 8.0 cfs and 4,500 acre-feet annually.
All structures, wells and lands on map Y

Comments or other permit(s) associated with the project:

4@4 A
Mike DéFea

Natural Resources Engineer 11 Date report completed: July 11, 2014
DENR, Water Rights Program




Watertown Municipal Utilities Dept.
Water Permit No. 7055-3

0.125 0.25

Miké DeFea :

Natural Resources Engineer Department of Environment
DENR, Water Rights Program & Natural Resources
July 10, 2014 Protecting SD's Tomorrow... Today
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SD EForm - 1621LD V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11- 02
Locaton NW % NE % Sec 31 Twp 118N Rg 52W weallowner: Watertown Municipal Utilities
Business Name:
County Codington North 1 Address: 901 4th Ave SW
T T . -
Please mark welf : X: oy, state, Zjp: Watertown SD 57201
location with an “X” a1 AN TN
. E E WELL LOG: DEPTH
= / / A w [ ' E _FORMATION FROM 1O
f e V! E ! Berm fil 0 2.33
IS SR e e Silty sand - clay 2.33 26.33
1 1 -
} ! Silty clay 26.33 27.33
Well Completion Date : : Sand 27.33 | 34.33
April 20, 2010 K——— 1 Mite ————p) Silty sand 34.33 | 42.33
‘ Sand 42.33 57.33
Diglanca 1o nearest potential pollution source (sepiic tank, abandoned wel, feed lot, efc.)?
. from None {identify sourca)
PROPOSED USE:
Domestic/Stock Municipal Business Test holes —
Irrigation | {Industrial Institutional Monitoring welll STATIC WATER LEVEL 4.3 FeeT
METHOD OF DRILLING: ' ‘ If flowing: closed in pressure PS)
Mud Rotary GPM flow through Inch pipe
" - Controlied by [:I Valve I:] Reducers DOther
CASING DATA: [ /]stes! L] Plastic [ 1 other Reduced flow rate oo
If other describe
PIPEWEIGHT ~DIAMETER  FROM T0 HOLE DIAMETER | Can wellbe completely shut in?
et 18.00 00rr 363Fr 24.00 iy
LE/FT N T T w | WELLCTEST DATA:
LBt N FT FT IN | [/] Pumped Descnbe
GROUTING DATA: D Bailed :
Grout Type  No. of Sacks Grout Weight From To oth
Neat cement 41  100.0 Loigas 23kt 32.3 pt | L]Other '
Pumping Levet Below Land Surface
Lb/gal Ft Ft 16.5 5.0 300.0
Describe grouting procadure — 99O FtAfter VN Hs.pumped YUY GPM
) Ft. After Hrs. pumpad GPM
Tremie piped If pump instatled, pump rate: GPM
SCREEN: [} perforated pipe - Manufactured REMARKS
Diameter 18.00 ) Iinches Length 20.0 Feet )
material  Stainless steel Well No. 31
Sotsize 30 Set From 36.3 Feet to  56.3 Feet N 44 58.478
Cther information W 097 (57.126
This well was drilled under license # 475 and this
WAS A PACKER OR SEAL USED? |_|Yes No report s frue and accurate.
If so, what material? . ) .
Describe packer(s) and ocation rilling fir: Thein Well Company, Inc.
Signature of License Representative'
DISINFECTION:  Was Sl Gseced upon compiafor P N
[]¥es, How? ChIormated qu‘ﬁ;ﬁ WJ it
Lab to which water DNO Why Not? Signature of Well Owner or Equitable Property Holder:

quality sample sent for analysis

Date:




-

SD EForm - 1621LD V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11- 02
Location NW % NE % Sec 31 Twp 118N Rg 52W/| wetowner Watertown Municipal Utilities
Business Name:
County Codington North Address: 901 4th Ave SW
T T . -
Please mark well : / : City, State, Zip: Watertown SD 57201
location with an "X” N v o o
: E WELL LOG: DEPTH
|
. W : ; E FORMATION FROM TO
v i E Sandy clay - sand 0 4
_____ I R Wet sand - gravel 4 29
I «
: E Silty clay 29 33
Well Completion Date L . Silty clay - wet 33 36
4/8/10 Ko 1 Mile ————— Sand 36 38
Sand - gravel - silty clay 38 41
Distance to nearest potential pollution source (septic tank, abandoned well, feed lot, etc.)? Wet Sgﬁd 41 48
ft. from NONE identi
S OPOSESUAE fidentty source) Wet sand - gravel 48 51
Domestic/Stock Municipal Business Testholes | CONtinued on next page
Irvigation [ |Industrial Institutional Monitoring welll sTATIC WATER LEVEL 4.0 Feer
MUD ROTARY if flowing: closed in pressure S
GPM flow through Inch pipe
Controlled by r_—l Valve D Reducers |:| Other
CASING DATA: Steel D Plastic D Other | =educed flow rate ' GPM
If other describe
PIPEWEIGHT DIAMETER  FROM T0 HOLE DiaMETER | Can well be completely shutin?
terr 18.00 N 00 400Fr 24.00 v
LBIFT IN FT FT | WELL TEST DATA:
LBIFT IN FT FT IN Pumped Describe:
GROUTING DATA: D Bailed
Grout Type  No. of Sacks Grout Weight From To oth
Neatcement 50 1000 ibgat  0.0Ft  36.0 | LJO%er —
Pumping Level Below Land Surface
Lb/gal Ft Ft 20 1 5.0 400.0
Describe grouting procedure - Ft. After -~ Hrs.pumped VL.V GPM
tremie piped Ft. After Hrs. pumped GPM
If pump installed, pump rate: GPM
SCREEN: [ Perforated pipe Manufactured REVARKS
Diameter 18.00 Inches  Length 15.0 Fest Well No. 32
Material Stainless steel
SltSize 50 Set From 40.0 Feet to  55.0 Feet N 44 59.481
—_— I —_— W 097 06.994
Other information
This well was drilled under license # 475 and this
WAS A PACKER OR SEAL USED? | |Yes No report s true and accurate.

If so, what material?

Describe packer(s) and location

DISINFECTION: Was well disinfected upon completion?
[/]ves, How?  chlorinated

Driling firm: Thein Well Co., Inc.

Signature of License Representative:
% >

Lab to which water D No, Why Not?
guality sample sent for analysis

i
1

Signature of Well Owner or Equitable Property Holder:

Date:




SD EForm - 1621LD V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
Location Y % Sec Twp Rg wellowner: Watertown Municipal Utilities
Business Name:
County North Address: 901 4th Ave SW
T T . .
Please mark well : ! City, State, zip: Watertown SD 57201
location with an "X" J H
E l 'WELL LOG: DEPTH
1
W H : E FORMATION FROM TO
E i continued from page 1
_____ AN [ S Wet sand - gravel - clay 51 53
i 1 -
] ! Dense clay till 53 55
Well Completion Date ' :
kK——1 Mile —
Distance to nearest potentiaf pollution source (septic tank, abandoned well, feed lot, etc.)?
ft. from (identify source)
PROPOSED USE:
Domestic/Stock Municipal Business Test holes
Irrigation Industrial Institutional Monitoring welll  sTATIC WATER LEVEL FEET
m%wgg_?géa\ﬁml-ms: If flowing: closed in pressure Psl
GPM flow through Inch pipe
Controlled by D Valve |:| Reducers D Other
CASING DATA: i
) D Steel D Plastic I___I Other Reduced flow rate GPM
If other describe
PIPEWEIGHT DIAMETER  FROM TO HOLE DIAMETER | C@anwellbe completely shutin?
LB/FT IN FT FT IN
LBIFT N FT FT - w | WELL TEST DATA:
LBAT IN FT FT N | [[] Pumped Describe:
GROUTING DATA: D Bailed
Grout Type No. of Sacks Grout Weight From To oth
Lb/gal Ft r | L] ner Below LarT o
Lb/gal Ft Ft Pumping Level Below Land Surface
Desqribe grouting procedure Ft. After Hrs. pumped GPM
tremie piped Ft. After Hrs. pumped GPM
- If pump installed, pump rate: GPM
SCREEN: D Perforated pipe D Manufactured REMARKS
Diameter tnches  Length Feet Well No. 32 - continued from page 1
Material ’
Slot Size Set From Feet to Feet \r;lvi:é 5%22194
Other information .
This well was drilled under license # 475 and this

WAS A PACKER OR SEAL USED? [_|Yes
If so, what material?

|:|No

Describe packer(s} and location

DISINFECTION: Was well disinfected upon completion?
ElYes How?

report is true and accurate,
Driling firm: Thein Well Co., Inc

Signature of License Representative:

DNO Why Not?

|
N
I

Lab to which water
quality sample sent for analysis

Signature of Well Owner or Equitable Praperty Holder:

Date:




8D EForm - 1621LD V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
Location NW % NE % Sec 31 Twp 118N Rg 52W| wetowner: Watertown Municipal Utilities
Business Name:
County Codington North Address: 901 4th Ave SW
1 1 " .
Pleasa mark well : B City, State, zip: Watertown SD 57201
location with an “X” _____:____ _2(__" e
E i WELL LOG: DEPTH
w H H E FORMATION FROM TO
: J 5 i Berm fill 0 5
40N N A - (- Clay - sand 5 5.5
[}
. ! ! Wet sand - gravel 5.5 31.5
Well Completion Date ! L Seemed silty 31.5 33.5
April 22, 2010 i1 Mile ety Silty clay 33.5 38.5
Wet sand - gravel 38.5 48.5
Distance to nearest potential pellution source (septic tank, abandoned well, feed lot, elc.)? Sand - silt1 ayers 485 51.5
ftfrom None identi - -
ol (denty souree) Sand - gravel - clay | 515 | 545
PROPOSED USE: l :
L |Pomestic/stock Municipal Business Test holes Dense clay till , 54.5 96.5
Irrigation [ [industrial Institutional Monitoring welll $TATIC WATER LEVEL 2.8 FeeT
METHOD OF DRILLING: If flowing: clgsed In pressure 7 P$
Mud Rotary GPM flow through Inch pipe
- . - Controlled by [_] Vaive {|Reducers [_]other
CASINGDATA:  [/]sieel || Plastc L1 0other | peuond flow o "
#f other describe
PIPEWEIGHT ~DIAMETER  FROM T0 HOLE DIAMETER | Canwell be completoly shut in?
et 18.00 00rr 405¢r 24.00 i
LB/FT I FT FT wn | WELLTESTDATA:
LB/FT IN FT FT iN | {/1Pumped Descnbe
GROUTING DATA: [ Balea
Growt Type  No. of Sacks Grout Weight From To oth
Neatcement 50  100.0 Lbigal 0.5 Ft 36.5 #t D o :
Lb/aal F Pumping Level Below Land Surface
‘ g2 ‘ i 34.5 5.0 300.0
Describe grouting procedi-e e O Pt Afler | O-U Hrs.pumped OUL.Y GPM
) Ft. After _ Hrs. pumped GPM
Tremie plped —_ If pump installed, pump rate: GPM
SCREEN: D Perforated pipe Manufactured REMARKS
Diameter 18.00 Inches Length 15.0 Feet
Material  Stainless steel Well No. 33
Slot Stze 50 Set From 40.5 Feet to 55.5 reet N 44 59.488
Other information W 097 06.820
~ . This well was drilled under license # 475 and this
WAS A PACKER OR $=AL USED? |[_|Yes No report is true and accurate.

If so, what material?

Describe packer(s) and i~ -ion

DISINFECTION:  Wa- ..i disinfected upon completion?
[ Yes, How? Chlormated

Lab to whichwater | ;No. Why NOt?
quality sample sent for an- vsis

Driling firm: Thein Well Company, Inc.

Signature of Licens_ezgepresentative:

| Signature of Well-Qwner-or Equltable Properiy Holder:

Date:




8D EForm - 1621LD V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
Locaon NW % NE % Sec 31 Twp 118N Rg 52W| welOwner. WV
Business Name:
County COdington North Address: ; 04
1 T . .Y}
Please mark well ! H City, Stats, Zip: Walt
location with an “X™ SRS SN A Y _ ,
i E WELL LOG: DEPTH
w ! ' E FORMATION FROM TO
U i i Berm fill 0 7.625
/I - - L —_— Silty clay T 7625 | 8.625
! ! Sand . 8.625 37.625
Well Completion Date : ' Sand-silt 37.625 | 42.625
April 13, 2010 K 1 Mile ) Sand 42.625 | 44.625
Sand - silt 44.625 | 47.625
Distance to neargst potential pollution scurce (septic fank, abandoned well, feed lot, etc.)? Sllt ) 47.625 49.625
ft. from Nonhe © (identify source) " - —
- ~ Gravel wisilt 49.625 | 52.625
PROPQSED USE: — -
Domestic/Stock Municipal Business Test holes continued on page 2
Irrigation . Industriat Vlnst_itu!ional Monitoring welll sTATIC WATER LEVEL 24.6 reer
METHOD OF DRILLING: If flowing: closed in pressure . _psi
Mud Rotary GPM flow Eh]rouh D Inch pipe
— Controlled by[j Valve Reducers QOther
CASING DATA: /] Steel [] prastic L] other | meguced fiow rate o
If other describe
PIPEWEIGHT DIAMETER  FROM TO HOLE DIAMETER | Can well be completely shutin?
eer 18.00 1y CO0er 426 Fr 24.00 iy
LBIET IN FT FT IN Pumped Describe: i
GROUTING DATA: D Bailed i %
Grout Type  No, of Sacks Grout Weight From To Oth i i
Neatcement 43  100.0 wwigal 7.6 ft 38.6 r | []OMer ‘ — .
Lbigal Ft Ft Pumping Level Below Land Surface
Descrlbe grouting proce jure ---———-—--41 8 Ft. Aﬁer-—-—-——-5'0 Hrs. pumped -—«-—-—w-—-—~—575'0 GPM
o Ft. After Hrs. pumped GPM
Tremie pip e(_j If pump installed, pump rate: GPM
SCREEN: I:I Perforated pipe Manufactured REMARKS
Diameter 18.00  inches  Length 15.0 Feet
Material  Stainless steel Well No. 34
Siot Size 50 Set From 42-6 Feet to 57.6 Fest N 44 50.369
Other information w097 67.086
: This well was drillgd under license # 475 and this
WAS A PACKER OR SEAL USD? [ |Yes No report is true and accurate.
If so, what materiai? . ] .
Describe packer(s) and * «cation Driting irm: Thein Weill Company, Inc.
Signature of Liceinse Representative )
DISINFECTION: W.s well disinf.cled upon cofnplatiqn? % E
[/]ves,How? Chlorinated - .
Lab to which water DN"' Why Not? t : Slgnature of Well Owner or Equltable"Property Hdlder:
quallty sample sent for analysis ;l
| i
H } '
i 'E Date:




SD EForm - 1621LD V1

_\“ -
SOUTH DAKOTA WATER WELL COMPLETION REPORT 11- 02
Location Y Y Sec Twp Rg Well Owner: e
Business Name:
County North Address: 9
Please mark well : : City, State, Zip: Watertown < 57201
location with an “X” I T R
i i WELL LOG: DEPTH
W ; ; E , FORMATION FROM 10
i 1: continued from page 1
IRV PR MUV SR Sand & gravel 52.625 | 57.625
i i
: ; Clay 57.625 | 62.625
Well Completion Date ' !
K1 Mile ———p}
Distance o nearest potentiat pollution source (septic tank, abandoned well, feed lot, étc.)?
ft. from (identify source)
PROPOSED USE: —
Domestic/Stock Municipal Business Test holes
Irrigation Industrial Inslitutional Monitoring welll  STATIC WATER LEVEL FEET
METHOD OF DRILLING: if flowing: closed in pressure Ps
GPM flow through Inch pipe
ﬂ Controled by [ | Valve [ }Reducers [_]Other
CASING DATA: [stee L] Pistic {1 other Raduced flow rate GPM
If other describe
PIREWEIGHT  CMETER  TROM 0 HOLE DIAMETER | Canwell be completely shut in?
LBAT IN FT rr N _
LBIFT N t T N WELL TEST DATA: - e e . :
LB/FT IN FT ET N} []Pumped Describe: |
GROUTING DATA: [ ] Bated ! §
Grout Type Ho. of Sacks Grout Weight From To Oth : ;
Lbfgal Ft Ft ner = ]
Lbral £t Ft Pumping Level Below Land Surface
Describe grouting procedure Ft. After Hrs. pumped —-—-~———-—-—--GPM
Ft. After Hrs. pumped GPM
If pump installsd, pump rate: GPM
SCREEN: E:] Perforated 1 . [ ] anufactured REMARKS '
Diameter Inches [.ength Feef
Material Well No, 34
Slot Size L SetFrom . Feotio Feet N 44 59.369
Other informativn . W 097 (57.086
“This well was drilled under license # 475 and this

WAS A PACKER OR SEAL /o7

If so, what maternial?

" DYGS

DNO

Describe pacreris) and locaticn

DISINFECTIS . Was woll ¢

Lab to which water

[ ]no. winy notr

oo con completion?

Yes, tom?
L]

report [s true and accurate.
Driting firm: Thein Well Company, inc.

Signatura of License Representative:

Quality sample < -t for analysis

i

| EEDURSUPANEN OV

Signature of Welt Owner or Equitable Property Holder:

Date:




SD EForm - 1621LD V1

11-02

Locaton NW % NE % Sec 31 Twp 118N Rg 52W

County Codington |

North
T T ; o W
Piease mark well ¢ ! Ciy, State, Zip: Waik
lpcation with an "X” _______}_____ _____ .
) i i WELLLOG: DEPTH
] 1 -
w H H E FORMATION FROM TO
,6”) ] ; Berm fill 0 1.5
TSNP SUSRIN SOV I Silty clay 1.5 8.5
1 H -
] : Silty sand 8.5 10.5
Well Completion Date ! ! Sand 10.6 38.5
April 6, 2010 K 1 Mile ————pf Sand - silt 38.5 41.5
Sand - silt - clay 41.5 43.5
Digtance {o nearest potential paliution source (septic tank, abandoned well, feed lof, etc.)? Sand -« sllt - gravel 435 46.5
ft.from NONE identi
o Us’:“ {dently sourc )l Sand - gravel 465 | 565
Domestie/Stock Municipal Business Test holss continued on page 2
Irigation | [Industrial Institutional Monitoring welll STATIC WATER LEVEL 6.1 FEET
METHOD OF DRILLING: if flowing: closed in pressure PSI
Mud Rotary GPM fiow E] [t:l:n:rlough D Inch pipe
. Controlied by Valve Reducers Other
CASING DATA: Sﬁael E Plastic D Qther Reducad flow rate GPM
if other describe
PIPEWEIGHT ~DIAMETER  FROM i) HOLE DIAMETER | Can well be completely shut in?
wrr 1800w  O0.0Fr 435 24.00
LB/FT N FT FT | WELLTESTDATA: e e e
LB/FT N FT FT N Pumped Describe: | |
GROUTING DATA: [] Baied |
Grout Type  No. of Sacks Grout Weight From To DOther ; ‘
Neatcement 52  100.0 Lbigel 1.5F 39.5 Ft e e e e
Lblaal F g Pumping Leve! Below Land Surface
e ' ‘ 30.5 5.0 400.0
Describe grouting procedure o OY-O FtAfler OV Hrs.pumped = FUL.U GPM
o Ft. After Hrs. pumped GPM
Tremi:e piped if pump installed, pump rate: GPM
SCREEN: D Perforated pipe Manufactured ~REMARKS
Diameter 18.00 Inches Length 15.0 Fast
Material  Stainiess steel Well No. 35
Slot SI 50  Setfrom  43.5 Feet t 58.5 Feet
v T vemm e e N 44 59.393
Other information W 097 06,949
This weli was drilled under license # 475 and this

WAS A PACKER OR SEAL USED? | |Yes
If so, what material?

I/] No

Describe packer(s) and locafion

DISINFECTION: Was well disinfected upon completion?
[/]Yes. How?  Chilorinated:

report is true and accurate.
Driting imn: Thein Well Company, Inc.

Signature of Li seRepragentative:

Lab to which water DNO. Why Not?
quality sampte sent for analysis

]
!
A
1
i
4
i
Hy

i
L snmes 45 e b b on .

M. e e -

Signature of Weil Owner or Equitable Proparly Holder:

Date:




SD EForm - 1621LD V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02

Location % % Sec Twp Rg wellowner:  Waltertowri Municipal:Utilities

Business Name:

County North Address: 901 4thAve SW. - . o oo
Please mark well ! | Clty, State, Zip: Watertown 8D .- 57201
{ocation with an “X” ______L____ -———JI-—.--—

: ' WELL LOG: DEPTH
1 ]
w ! H E FORMATION FROM TO
i E continued from page 1
.__.._;.._____--_.i__-_. Sand - gravel - clay 56.5 58.5
1
i £ Clay 58.5 61.5
Weil Completion Date ! :
ko1 Mile iy
Oistance to nearest potential pollution source (3eptic tank, abandoned well, feed lot, ete.)?
ft. from (identify source)
"PROPOSED USE: N
Domestic/Stock Municipal Business Test holes .
Irrigation Industrial Institutional Monitering well] sTATIC WATER LEVEL FEET

METHOD OF DRILLING: If flowing; closed in pressure PSi

GPM flow thrqugh Inch pipe
TN Controlled by D Valve D Reducers DOther

CASING DATA: DSteel D Plastic D Other Reduced flow rate GPM

If other desctibe

PIPEWEIGHT DIAMETER _ FROM 70 HOLE DIAMETER | ©8n well be completely shut in?

LB/FT IN FT FT N
LBIFT N FT FT w | WELLTESTDATA: e e e
LBIFT IN T FT N | [T]Pumped Describe: | §
GROUTING DATA: D Bailed ' ‘
GroutType  No. of Sacks Grout Weight From To Other |
Lbigal " P Famping Level Below L Ldng irfa T
| Lb/gal Ft " | Pumping Level Below Land Surface

Describe grouting procedure Ft Aﬁer_____ Hrs. pumped GPM

Ft. After Hrs. pumped GPM
_ if pump installed, pump rate; GPM

SCREEN: [ ] perforated pipe [__1 Manufactured ~REVARKS

Diamster Inches Length Feet

Material Well No. 35

Slot Size Set From Feet to Feet N 44 59.393

Othet information W 097 06.949

This well was drilled under liconse # 475 and this

WAS A PACKER OR SEAL USED? | |Yes
If s0, what material?

LINo

report is true and accurate.

Describe packer(s) and location

prifing firm: Thein Well Company, Inc.

Signature of License Representative:

DISINFECTION: Was well disinfected upon complstion?
DYes, How?

Lab to which water DND' Why Not? r N
quality sample sent for analysis i

1
i
i
i

Signature of Well Owner or Equitable Property Holder:

Date:




SD EForm - 1621LD W1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
Location NW % NE % Sec 31 Twp 118N Ra 52WI well Owner
Buginess Name
County Codington North Address: v ' , T
Please mark well | x i City, State, Zip: VVALOMOWD . . 87201 _
location with an X" R T o S
; i WELL LOG: DEPTH
J ! : E _____FORMATION FROM TO
i %I 5 Berm fill 0 3.0
IR U SN S Sandy clay 3.0 8.0
] 1
; ) Wet sand - gravel 8 33
Well Completion Date . ! Sand - clay 33 35
April 15, 2010 K Mile e IR ClAY 35 45
, Sand - gravel 45 58
Distance to nsarest potential pollution source {sapfic tank, abandoned well, feed lot, elc)? | Sand - dense c|ay 58 80
. from NONE {identify source) Dense clay til 50 67
P OPOSED USE:
Domestic/Stock Municipal Business Test holes
trrigation [ |inclustriat Institutional Monitaring welll STATIC WATER LEVEL 6.2 reEr
METHOD OF DRILLING: If flowing: closed in pressure pal
Mud Rotary GPM flow through Inch pipe
— — Controlled by [:l Valve E] Reducers D Other
CASING DATA: Steel Ej Plastic [_] other | geuced fow rate oPM
if other describe
PIPEWEIGHT  DIAMETER  FROM To HOLE DIAMETER | Ctn wellbe completely shutin?
wrr 1800w 0.0k 420y 24,00
LBIFT Itg FT FT i | WELLTEST DATA: E — oy
LBIFT IN 2 FT IN | [/]Pumped Describe: ; i
GROUTING DATA: [} Baied i ;
Grout Type  No. of Sacks Grout Weight From To om :
Neatcement 48  100.0 Loigal 3.0 Ft 38.0 rt | LJOMer L — SR
Pumping Level Balow Land Surface
olged "t t 34.5 5.0 400.0
Describe grouting procedure OO FtAfler  9-U Hrs. pumped - GPM
i Ft. Aftar Hrs. pumped GPM
Tremie piped If pumip instafled, pump rate: GPM
SCREEN: D Perforated pipe Manufactured REMARKS '
Diameter 18.00 Inghes tangth 20.0 Feet
Material  Stainless steel Weill No. 36
Slot Size 50 Set From 420 rest to  62.0 Fest N 44 5,393
Qther information W 097 0.6‘81 7
This well was drilled under license # 475 and this
WAS A PACKER OR SEAL USED? |_|Yes No report i true and accurae.

If s0, what material?

Describe packer(s) and location

Driling firm: Thein Well Company, Inc.

Signature of Licenze Represantative'

DISINFECTION: Was well disinfacted upen completion?
[¢]ves, How?  Chlorinated -
Lab to which water DNO' Why Not? =~ —

quality sample sent for analysis |

t

h

]

z :z
| i

i [

Date:




SD EForm - 1621LD V1
SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02

Location NW % NE % Sec 31 Twp 118N Rg 52W| weiowner. Watertown Municipal Utifities' -
] Business Name:
County Codington North nddess:  O01AAVGSW . -
Please mark well : : City, State, zip: Waterfown . SD: 57201
location with an “X” . ANy :
i i WELL LOG: DEPTH
1 1
./ , : ; E FORMATION FROM TO
I ; g Borm fil 0 2.75
..... E.._--.‘-_--.i-....-, Sandy clay 2.75 7.76
A ! ! Wet sand gravel 7.75 32.75
Well Completion Date L J Fine sand 3275 | 36.75
July 22, 2010 ke 1 Mils — o Fine-med sand-silt-silty sand 36.75 | 40.76
Silty sand-med to coarse sand 40.75 | 44.75
Jistance to nearest potential pollution source (septic fank, abandened well, fagd 1o}, ele)? Silt-med to coarse sand 4475 48.75
: NONE identi
TTTe Z:;m ON = (idently sourca) Med to coarse sand & gravel 48.75 52.75
Domestic/Stack Municipal Buslness Testholes  |Continued on page 2
Irrigation . Industriat Institutional Monitoring welll sTATIC WATER LEVEL 6.5 Feer
METHOD OF DRILLING: ‘ If flowing: closed in pressure _ Psi
Mud Rotary GPM flow through Inch pipe
’ Controlled by D Valve D Reducers D Other
CASING DATA: A Steel I_—_] Plastic I:I other | Roducad flow rate GPM
if other describe
PIPEWEIGHT DIAMETER _ FROM T0 HOLE DIAMETER | Can well be completely shutin?
et 1800w 0.0rr 498 2400w |
LBIFT IN FT FT w | WELLTEST DATA: . e ——- S
LB/FT IN FT FT N Pumped Describe: |
GROUTING DATA: D Balled i :
Grout Type  No. of Sacks Grout Walght From To Othe |
Neat cement 6§59 100.0 Lbigat 2.8 Ft 45.8 Ft , r e e e e e s e}
Pumping Level Below Land Surface
Lb/gat Ft Ft 29.8 5.0 350.0 apnt-
Describe grouting precedure 290 FLAfer 9.VHs.pumped _ = J9V.UGPM
o Ft. After Hrs. pumped GPM
Tremie piped ) If pump installed, pump rate: ) - GPM
SCREEN: Perforated pipe Manufactured REMARKS
Diameter 18.0 Inches Length 13.0 Feet
material  Stainless steel Weli No. 37
siotSize 60 Set From 49.8 reot to  62.8 Feet N 44 50,384
Other information \W 097 06.687
‘ This well was drilled under license # 475 and this
WAS A PACKER OR SEAL USED? |[_|Yes No report is true and accurate.
If so, what material? i ) .
Deacribe packer(s) and losafion Drifing i Thein Well Company, Inc.
Signature of License Representative:
DISINFECTION: Was well disinfected upon completion? ; ' . u
[/]ves, How? Chlorinated : A
Lab to which water Duo, Why Not? | - - ”} Signature of Well Owner or Equitable Pioperfy Holder:
Quality sample seni for analysis o i
i i I Date:
RS £ U




SD EForm - 1621LD V1
SOUTH DAKOTA WATER WELL CONMPLETION REPORT

11- 02
Location i % Sec Twp Rg wellowner:  Waterfown Municipat Utilities . .~
Business Name:
County North Address: 901 4thAV68W e R o
T T . Watatown D
Please mark well ! ! Chy, State, zip: YWatertown SD 57201
location with an “X” [ ] N
i i WELL LOG: DEPTH
] i
W ; : E FORMATION FROM TO
i i continued from page 1
ISR TSGR 'SR S Med to coarse sand with silt layers 52.75 | 56.75
E i Med to coarse sand - clay 56.75 { 60.75
Well Completion Date ' ' Clay 60.75 | 64.75
K1 Mile e}
Distance to nearest potential pollution source (septic tank, abandoned wefl, feed lot, etc.)?
ft. from (identify source))
ROPOSED USE:
Domestic/Stock Municipal Business Test holes
Irrigation industrial Institutional Monitering well] sTATIC WATER LEVEL FEET
METHOD OF DRILLING: i flowing: closed in pressure PSI
GPM flow through Inch pipe
- . Controlled by D Valve [:l Reducers D Other
CASING 5§TA= [ Isteer [j Plastic Ej Other | Reduced flow rate P
If other describe
PIPEWEIGHT DIAMETER  FROM 0 HOLE DIAMETER | ©an well be completely shut In?
LBFT IN ‘ FT FT N
LBIFT N T FT IN WELL TEST DATA: . e e e i B
LBIFT N FT FT N | []Pumped Descrive: z
GroutType  Mo. of Sacks Grout Weight From To Ofher
Lb/gal Ft Ft E:] ) \ L L,é..,_, e i A ver mm £ et e, - s e e e o
Lbigal Ft Ft umping Leve! Below Land Surface
Desdribe grouting procedure Ft. After Hrs. pumped GPM
Ft. After Hrs. pumped GPM
If pump installed, pump rate: GPM
SCREEN: I 1Parforated pipe D Manufactured REMARKS
Diametsr inches Length Feet
Material Welt No. 37
Slot Size Set From Feet to Feat
N 44 59.384
Other information W 097 06.687
This well was drilled under license # 475 and this

e

WAS A PACKER OR SEAL USED? { |Yes
If so, what material?

Describe packer(s) and location

DISINFECTION: \Was well disinfacted upon completion?
DYes, How?

repbrt is true and accurate.

Driling firm: Theln Well Company, Inc.

Signature of License Representative:

Labtowhichwater | JNo. Why Not? 7~~~ ===~ "=
quality sample sent for analysis

H

Sighature of Well Gwner or Equitable Property Holder:

Data:




SD EForm - 1621LD V1

SOUTH DAKOTA WATER WELL COMPLETION REPORT 11-02
location NW % NE % Sec 31 Twp 118N Rg 52W| wenowner  Waitertown Municipal Utilities
Business Name:
County Codington North Address: 901 Ave SW e
Please mark well ' X ] City, State, zip: Waterfo SD 57201
location with an "X" . A
: " i WELL LOG: DEPTH
i t
‘/ W : H E FORMATION FROM TO
| g Berm fill 0 4.67
..... E., ....___.._...E__.._. Silty clay 4.67 6.67
, : ; Sand 6.67 41.67
Well Compietion Date ! : Silt 41.67 48.67
June 3, 2010 K1 Milp ——— Gravel 46.67 | 49.67
Sand - gravel 49.67 51.67
Distance to nearest potential pollution source (septic tank, abandoned well, feed lot, etc.)? Sand - clay 51 .67 5 4.67
. ft. from NONE (identify source) Clay 54.67 58.67
PROPOSED USE: ‘ - -
Domestic/Stock Municipal Business Test holes
Irrigation [ }industrial Institutional Monitoring wellf STATIC WATER LEVEL 13.7 reer
METHOD OF DRILLING: It flowing: closed in pressure PSi
Mud Rotary GPM flow D |?;lough D inch pipe
Controlled by Valve Reducers Other
CASING DATA: Stea! ﬁ Plastic D Other | Reduced flow rate GPM
If other describa
PIPEWEIGHT DIAMETER  FROM T0 HOLE DIAMETER | Can wellbe complately shut in?
werr 18.00mw 0.0er 43767 24.00 iy
LB/FT N FT FT n | WELL TEST DATA: e e i e e e
LB/FT N ET FT N Pumped Describe: |
GROUTING DATA: D Bailed ‘
Grout Type  No. of Sacks Grout Weight From To Other :
Neatcement 48  100.0 Lbigal 4.7 r 39.7 Ft ] b o o e e e
Lblaal Pumping Level Befow Land Surface
o8 A i 42.0 5.0 250.0
Describe grouting procedure - Ft After .- Hrs.pumped 9L GPM
) Fi. After Hrs. pumped GPM
Tremie piped - If pump installed, pump rate: GPM
SCREEN: [ ] Perforated pipe Manufactured REWMARKS
Diameter 18.00 Inches Length 15.0 Fest
Material  Stainless steel Well No. 38
SlotSize 40 Set From 43.7 reetto  58.7 Feet N 44 50.204
Other informatjon W Q97 66.890
This wall was drilled under license # 475 and this

WAS A PACKER OR SEAL USED? |[_[Yes
If so, what material?

Iv] Ne

Describe packer(s) and location

DISINFECTION: Was weil disinfected upon complstion?
[/]ves How? Chlorinated

report is frue and accurate.
Driliing firm: Thein Well Company, Inc.

Signature of Licgnge Representative:
% e ~ M

Lab to which water DN"- Why Not? i_._.“-_- T
guality sample sent for analysis ;

ey

i1
i i
! A
i i
i
Vi
I

|
!
1
|
‘i
PR

Signature of Well Owner or Equitable Popefty Holder:

Date;




, SD EForm - 1621LD V1
SOUTH DAKOTA WATER WELL COMPLETION REPORT

11-02
Locaion NW % NE % Sec 31 Twp 118N Rg 52W| weliowner Watertown Muniéipal Utilifles - - -
Business Name:
County Codington North Address: 901 4thaveSW oo L
Please mark wefl | x | City, State, Zip: Waltettown 8D - 57201 .
location with an “X* _____} _________ T
i ; WELL LOG: DEPTH
W ! ! E FORMATION FROM TO
| ; Berm fill 0 3.5
.-.._..i....-..--..__.i...._... Silty clay 35 10.5
| ; Sand 10.5 38.5
Well Completion Date . = Sand - silt 38.5 40.5
June 2, 2010 K1 Mile "'—""‘""ﬂ Silt - sand 40.5 45.5
Sand 45.5 57.5
Distance to nearest potentiat pellution source (septic tank, abandoned well, feed lot, et¢.)? Sandy ciay 57.5 60 5
ft. from NONE {Identify source)
PROPOSED USE:
Domestic/Stock Municipal Business Test holes
irrigation | [industrial Institutional Monitoring wellf STATIC WATER LEVEL 6.5 reer
METHOD OF DRILLING: i flowing: closed in pressure PSI
Mud Rotary GPM flow through Inch pipe
. , Controlled by [ | Vaive | ] Reducers [ ] Other
CASING DATA:  [/]steal | Plastic T Other Reduced flow rate oM
If other describe
PIPEWEIGHT ~DIAMETER  FROM T HOLE DIAMETER | <an well be completely shutin?
et 18.00 N 00k 425 2400w
LB/FT IN FT FT w | WELLTEST DATA: e e e o e
LBIET Iy FT FT N} [7]Pumped Descrive: | ;
GROUTING DATA: E:I Bailad ; '
Grout Typs  No. of Sacks Grout Weight From To oth . :
Neatcement 48 100.0tbgst  3.5Ft 385 | L1 et P P
Lbigal Ft . R Pumpihg Level Below Land Surface
Describe grouting procedure 28.6 Fiafter__5.0 rs. pumped —~-—--———--—-400'0 GPM
) Ft, After Hrs. pumped GPM
Tremie piped _ ¥ pump installed, pump rate: GPM
SCREEN: E Perfarated pipe Manufactured REMARKS
Diameter 18.00 Inches Length 17.0 Feet
Material Stainless steel Well No. 30
Slotsizs 60 Set From 425 Fest o 59.5 Feet N 44 50290
Other information W 097 d6.741
This welt was drilled under license # 475 and this
WAS A PACKER OR SEAL USED? |_]Yes No report is true end accurate. :

If s0, what materiai?

Describe packer(s) and location

prilling firm: Thein Well Company, Inc.

DISINFEGTION:  Was well disinfected upon completion?
Yes. How? Chlorinated

Signature of License Representative: =~
LV

DND, Why Not? E...... e e e e ey

f

Lab to which water
quality sample sent for analysis

Signature of Well Owner of Equitable Property Holder: -

Date:




DEPARTMENT OF ENVIRONMENT
Q&YM and NATURAL RESOURCES
‘ JOE FOSS BUILDING
523 EAST CAPITOL

” PIERRE, SOUTH DAKOTA 57501-3182

JUH 74 20 7055-3

Jeff DeVille

Watertown Municipal Utilities Department
901 4™ Ave SW

Watertown SD 57201

Dear Mr. DeVille:

Enclosed is Water License No. 7055-3. This is the final water right document completing the
process of obtaining a Water Right. Included with the license is a map prepared by the staff
engineer who conducted the field investigation.

For your information SDCL 46-6-27 requires that if the owner of an existing well, such as the
wells authorized by Water Right No. 7055-3, constructs a replacement well and does not plan to
use the old well, the old well is considered abandoned and must be plugged. Also, any well that
is being used or is not considered abandoned must be valved and controlled, if flowing, or sealed
and capped so that no leaking occurs either underground or at the surface.

As long as you use the water beneficially, as stated in the Water License, the State Water Laws
provide that you have a continuing right to use the water. If you have any questions, please

contact our office.

Sincerely,

J e%e Goodman, Chief Engineer

Water Rights Program
(605) 773-3352

enclosures



STATE OF SOUTH DAKOTA

WATER LICENSE NO. 7055-3

(1) The Watertown Municipal Utilities Department, 901 4% Ave SW, Watertown SD 57201 made
Application No. 7055-3, August 11. 2008 for a water permit to place to beneficial use 4,500 acre feet of
water annually appropriated and reserved by Future Use Permit No. 5862-3. Permit No. 7055-3 authorizes
a diversion rate of 8.00 cubic feet of water per second from ground water (nine wells into the Big Sioux
North Aquifer), Codington County, South Dakota for municipal purposes. Permit No. 7055-3, with a
priority date of April 6, 1995 (established by Future Use Permit No. 5862-3) was approved October 2, 2008
and issued to the applicant for diversion of water with construction of the described water supply system to
be completed on or before October 2. 2013 and for the application to beneficial use of said water on or
before October 2, 2017.

(2) It 1s certified that the permit holder has complied with the provisions of South Dakota State Law relating
to completion of the water supply system and is entitled to divert 8.00 cubic feet of water per second with
an annual volume of 4,500 acre feet of water for beneficial use.

The location of the diversion points in the Rauville Well Field are:

Well 31: 55 feet south and 1,980 feet east of the NW corner of Section 31-T118N-R52W (NE % NW )
(N 44.99137, W -97.11866)

Well 32: 65 feet south and 2,555 feet east of the NW corner of Section 31-T118N-R52W (NE ' NW 4)
(N 44.99132, W -97.11652)

Well 33: 40 feet south and 1,970 feet west of the NE corner of Section 31-T118N-R52W (NW % NE %)
(N 44.99147, W -97,11367)

Well 34: 745 feet south and 2,145 feet east of the NW cormer of Section 31-T118N-R52W (NE % NW )
(N 44.98945, W -97.11811)

Well 35: 6135 feet south and 2,475 feet west of the NE corner of Section 31-T118N-R52W (NW % NE %)
(N 44.98982, W -97.11577)

‘Well 36: 625 feet south and 1,905 feet west of the NE corner of Section 31-T118N-R52W (NW % NE %)
(N 44.99003, W -97.11333)

Well 37: 690 feet south and 1,350 feet west of the NE corner of Section 31-T118N-R52W (NW % NE %)
(N 44.98975, W -97.11142)

Well 38: 1,175 feet south & 2,245 feet west of the NE corner of Section 31-T118N-R52W (NW % NE %)
(N 4498831, W -97.11487)

Well 39: 1,255 feet south & 1,600 feet west of the NE corner of Section 31-T118N-R52W (NW % NE %)
(N 44.98818, W -97.11239)

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

continued



Page 2 :
Water License No. 7055-3

(4) Pursuarnit to South Dakota Water Law 46-5-30.1 the Watertown Municipal Utilities Department, 901 4%
Ave SW, Watertown SD 57201 the holder and/or owner of Water Right No. 7055-3 is issued a license to
appropriate water, the right to use 8.00 cubic feet of water per second, with an annual volume of 4,500 acre
feet of water from ground water (9 wells — Big Sioux North Aquifer) with a priority date of April 6, 1995
from the locations specified in (2) of this license for municipal purposes.

This license is subject to South Dakota Water La;fv, any limitations or conditions listed in Water Right No.
7055-3 and subject to the following qualifications:

» The wells approved under this Permit will be located near domestic wells and other wells which may
obtain water from the same aquifer. The well owner under this Permit shall control his withdrawals so
there is not a reduction of needed water supplies in adequate domestic wells or in adequate wells having
prior water rights.

» The wells authorized by Permit No. 7055-3 shall be constructed by a licensed well driller and
construction of the well and installation of the pump shall comply with the Water Management Board
Well Construction Rules, Chapter 74:02:04 with the well casing pressure grouted (bottom to top)
pursuant to Section 74:02:04:28. All wells were drilled in 2010 by Thein Well Company Inc. Copies
of the logs are on file with the Water Rights Program.

¢ Watertown Municipal Utilities Department shall report to the Chief Engineer annually the amount of
water withdrawn from the Big Sioux North Aquifer.

% Ny, i 24 0%

Jearind Goodman, Chief Engineer date
Water Rights Program
Department of Environment and Natural Resources
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SD EForm - 1622LD V1

SOUTH DAKOTA WELL AND TEST HOLE PLUGGING REPORT 11-02

Location NW % NE % Sec 31 Twp 118 Rg 25

County CODINGTON North

Please mark well
location with an “X"

K 1 mile 'ﬁ'ﬂ
Plugging Completion Date 5/7/2025

Well Owner:
Name: WATERTOWN MUNICIPAL UTILITIES
Address: 901 4TH AVE SW

City, State, Zip: WATERTOWN  SD 57201

Comments:

WELL # 39 RAUVILLE MUNICIPAL WELL
GPS N 44 59.290 W 097 06.741

CHECK APPROPRIATE BOX

EXISTING WELL TEST HOLE []
Well depth 59.5 Hole depth
Casing material STEEL Hole size

Casing size(s) 18"

Casing condition POOR

Describe plugging procedure:

GRAVEL PACKED FROM BOTTOM TO 19' TREMMIED VOLCLAY FORM 19' TO SURFACE

Describe grout or plugging material:
GRAVEL PACK / VOLCLAY

Type of non-slip plug:

RECEIVED
OCT 06 2025

OFFICE OF
WATER

This well or test hole was plugged under license # 475

and this report is true and accurate.

Drilling firm: THEIN WELL COMPANY, INC.

Signature of Licensed Representative:

7/ -

Signature of Well Owner: M W/

Date: &Zl{ 25-




/0SS~
SOUTH DAKOTA WATER WELL COMPLETION REPORT

SD EForm - 1621LD V1
11- 02

Location NW % NE % Sec 31 Twp 118 Ra 25 | well Owner WATERTOWN MUNICIPAL UTILITIES
Business Name:
Please mark well E E City, State, zip: WATERTOWN SD 57201-4107
location with an “X” O N .
E :' WELL LOG: DEPTH
W ! ! E FORMATION FROM TO
i 5 TOP SOIL 0 3
o YELLOW CLAY 3 5
i i SAND MED/ FINE 5 35
Well Completion Date : - GRAY CLAY W/SAND 35 38
June 4, 2025 k——1Mie —  [GRAY CLAY 38 39
MED SAND / SOME GRAVEL 39 47.5
Distance to nearest potential pollution source (septic tank, abandoned well, feed lot, etc. )? MED SAND/ GRAVEL 475 545
1,600.0 # from SEPTIC ____(identify source) GRAY CLAY 545 53
PROPOSED USE:
Domestic/Stock / Municipal Business Tesi holes
Irrigation . Industrial Institutional Monnor‘mg welll STATIC WATER LEVEL 14.7 eeet
mgg‘gg ?:RD‘?'LLING If flowing: closed in pressure PSI .
GPM flow through Inch pipe
m—— Controlled by D Valve D Reducers Other
CASING DATA: teel D Plastic mer Reduced flow rate D GPM

If other describe
PIPEWEIGHT  DIAMETER  FROM TO HOLE DIaMETER | Can well be completely shut in?
Fr _18.00w  0.0Fr  43.07 2400w
LT " ! T — o ERTRATS: TE UMP PRI TO BERM/PITLESS
LBIFT IN FT FT IN Pumped Describe: INSSTTC\EL M OR &
GROUTING DATA: [] Baied
Grout Type No of Sacks Grout Weight From To S
BENTONITE 15 tigal ___0.0r  38.0f | LJOMe
Pumping Level Below Land Surface
o n____"n 40.6 240 400.0
Describe grouting procedure e T RS Hrs. pumped r— eGP
TREMIE PIPED Ft. After Hrs. pumped GPM
If pump installed, pump rate: GPM
SCREEN: Perforated pipe Manufactured REMARKS RECWET—
Diameter 18.00 Inches Length 20.0 Feet
Material STAINLESS STEEL WELL # 39R GPS N 44 59.3000 W 97 670'46('1 0 6 2075
SlotSize  .080  setFrom 43.0 Feet to 63.0 Feet
Other information OI;\F;A%E IEF
This well was drilled under license # 475 and this

[v] No

WAS A PACKER OR SEAL USED? [ |Yes
If s0, what material?

Describe packer(s) and location

DISINFECTION: Was well disinfected upon completion?
[/]ves. How» CHLORINATED

report is true and accurate.
Drilling firm: THEIN WELL COMPANY, INCORPORATED

Signature of License Representative:

7,1 /J““_

Lab to which water DNO- Why Not?
quality sample sent for analysis

MVTL & PEIRRE SD

Signature of Well Owner or Equitable Property Holder:

Date: le -2 -2 F




Watertown SD Well 39 and 39R

i
L # 39R

[WEL
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