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INTRODUCT ION.

This report contains the results of a ground-water 1nvestiga-
tion conducted by the South (Oakota Geological Survey for the City
of Iroquoiss Kingsbury and Beadle Countiessy South Dakota. Field
work was conducted from July 8 to July 19, 1980y and 1ncluded
drilling 35 test holes (fige ly appe A}, construction of 5 obser-
vation wells (fi1ge ly appe A)y and collection and analysis of 16
water samples (fige 2y table ly appe B)e

The 1nvestigation was financed by the South Dakota Geological
Surveys the East Jakota Conservancy Sub-0istricty and the City of
Iroquoise '

Iroquois obtains its water from two wells constructed 1nto the
Dakota Formatione. The "south welly” located along South Street.,
1s 848 feet deep and serves as the City's main supply welle. The
auxiliary or "north well,y" located just north of the (Lhicago and
Northwestern Raillroad track, 1S 950 feet deepe.

During the winter of 1979-80s a change was noted in the water
quality of the south well. Analysis of the water revealed a dras-
tic increase in the hardness from 30 parts per million (ppm) to
300 ppme In addition i1ncreases 1n the iron concentration from
0630 to 0.79 ppms and the manganese concentration from 0.02 to
0+53 ppm (samples 15 and 16y fige 2y table ly appe B) were also
notede. It was speculated that the changes in water quality were
caused by a hole which had developed 1n the well casinge This
allowed ground water from some other formation higher 1in the geo-

logic sequence to enter and adversely alter the water quality of
the south welle

In order to malntain a consistent water supplyy Iroquois
.reverted to the auxiliary well. Howevery upon switching to the
north welly 1t was discovered that the well's yield was barely
adequate to meet the community's modest needse. This discovery

prompted IroqQquoils city officials to contact the South Dakota Geo-

logical Survey to explore the i1mmediate area for an alternate
water supplye :

GROUND WATER IN GLACIAL DEPOSITS

The surficial deposits of the Iroquois area are of glacial
origin and have an average thickness of 30 feet, These geposits
consist of outwash and tille. Qutwash 1s comprised of stratified
sands and gravels with minor clay content whereas till consists
of unsorteds non-stratifieds sand and gravel in a dense, clay
matrixe Of these depositss outwash has the higher permeability
and iss thereforey the material of primary intereste.
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TABLE 1

Chemical analyses of water samples from the Iroquois area

{for locations refer to fige 2 and app. B)
'PARTS PER MILLION
: o2 § g

n = ®a o el = = =

A - -- -—- -——— em——- 0+30" 0.05"
l P NF 243 174 55.0 <0.05 183
2 P NF 415 S10 103.0 0e58 5.00
3 p NF 57 3306 S6e3 3,20 2090
4 P NFE 286 343 68.8 0.30 3e32
5 P NF 65 189 1665 l.01 lel3
6 P F 259 825 G441 0.07 3.50
7 P F 261 825 43,8 007 3.50
8 P NF 33 500 100 0«75 0.06
9 P NF 720 690 36060 <0.05 0.07
10 P NF 175 225 7540 Oel24 Oe42
11 c=PC NF 57 53 113 2470 lel7
12 Kcc SA 25 543 4.0 0,00 0.00
13 Kd SA 10 736 20 0.20 <0.20
14 Kd NF 9 720 35 0.19 0.06
15 Kd SA 8 693 3.0 0«30 0.02
16 Kd SA 83 579 227 079 053
17 Kd NF 8 680 440 Oe84 0.08
18 Kd NF 9 700 50 O.11 <0.05
19 Kd NF 10 660 ) 0.31 0.08
20 Kd NF 18 630 640 0689 0.07




PARTS PER MILLION MICROMHOS
8 Zz
5 T 2z @ T8 " ©
1.40-

250,07 2.402 10.00' 250" -—— 500" -—
3745 0.23 2.40 883 831 1552 1650
5240 0.31 <0.10 950 1457 3768 4010
4540 0028 0.20 1220 373 2180 2620
4040 0e24 <0.01 300 995 2408 2650
70.0 9.30 1.50 330 189 -—— 1350

12540 0.26 <0.10 2250 826 3730 4590

110.0 0.26 <0.10 2300 830 3780 4600
1050 180 2.80 1325 136 2084 2810
197.0 0.78 110,00 3000 3272 6364 6150
30.0 0.52 1.30 800 T44 1668 2125
11.0 0.18 0.50 250 188 344 710

223.0 1.00 <0.40 665 79 1630 S
1500 4420 <1.00 1125 33 2215 ——
14840 4475 020 1075 37 2112 3250
16440 2.10 <1.00 1070 30 2088 -
13140 1.69 0.10 1090 300 2169 2750
14740 3.90 <0410 ———- 36 —— 3005
135.0 6410 <010 1150 43 2148 3040
15040 3011 <0e10 950 43 1980 3010
117.0 2409 200 1200 69 2032 3000




SAMPLE A

1 United States Environmental #Protection Agency "National
Secondary ©Orinking wWwater Regulations"™ - July 19, 1979
(recommended lTimits)e

2 United States Environmental Protection Agency "“National
Interim Primary Orinking wWater Regulations" - December 24,
1975 (enforceable 1imits)e

SAMPLES 12+ 13+ AND 15

South Dakota Public Water Supply Oata 1979 South Dakota
Department of Environmental Protectione

WATER SOURCE

F-PC Floyd Aquifer - Pearl (Creek Management Unit

Kcc Codell Sandstone Member of the Carlile Shale
Kd Jakota Formation
P Miscellaneous Pleistocene sand and gravel aquifers

SAMPL ING PROCEDURE

NF The water sample was collected In two bottles; one bottle
was preserved wlth nitric acias the other with
formaldehyde. Tne sample was not filtered at the time of
collection or analysise

F The water sample was collected 1n two bottles; one bottle
was preserved with nitric acids the other with
formaldehyde. The sample was filtered a3t the time of
collectione

SA The water sample was collected in three bottles; two of
the three bottles were treated with chemical
preservativese Tne sample was not filtered at the time
collections but filtered at the time of analysise.

Samples designated NF ana F were analyzed by the South Dakota
Geological Survey, Vermillions South Dakotae.

Samples designated SaA were analyzed by the State Health
Laboratory and financed by the QOffice of Orinking Waters
Department of water and Natural Resourcess Plerrey South
Dakotae



Three glacial aquifers were found within 1 mile of the commu-
Nitye These small sand and gravel aquifers were penetrated by
observation wells at ML (map location) X 13+ ang 31 (fige le
appe. A) and ranged from 24 to 38 feet in saturated thicknesse.
Boundaries of the aquifers were omitted from figure 1 because of
the lack of data needed to designate the boundariese. Chemical
analyses (samples 2-7y fige 29 table 1y apps 8) from these aqui-
fers were observed to have higher concentrations of total dis-
solved solidss 1r0ony and manganese than the City®s current water
supply (sample 14y fige 2+ table le« appe B)o

A fourth glacial aguifer located 3.5 miles west of Iroquois
was also investigateds This areas termed the Pearl Creek manage-
ment unit of the Floyd Aquifersy was delineated by the South
Dakota Geological Survey while 1nvestigating alternate water
sources for the City of Huron (Iless 1979).

The overall water quality of the Pearl Creek Management Unit
is good (sample 1lls figs 2+ table ls appe B)s although the City
should expect increased 1ron (270 ppm)es manganese (le«1l7 ppm}s

and hardness (1388 ppm) as compared to the current water supply
(sample l4s table 1) Ground water from the Pearl (reek unit
doeses howevers have low concentrations of chloride (1l ppm})s

fluoride {018 ppm)s sodium (53 ppm)s and total dissolved solids
{334 ppm)oe

GROUND WATER IN BEDROCK

Bedrock formations 1n the vicinity of Beadle and Kingsbury
Counties consist of Crataceous strata which unconformably under-
lie the surficial deposits and overlie the Precambrian surfaces
Cretaceous strata underlying the glacial sedimentssy in descending
order are: Pierre Shales Niobrara "Marls Carlile Shale {(which con-
tains the Codell Sandstone Member ), Greenhorn Limestones Graneros
Shales and the Dakota Formation. O0Of these formationsy, the Nio-
brara Marl, Codell Sandstone Member of the Carlile Shale and
Dakota Formation are the major Dbedrock aquiferss For the most
parts the aguifers consist of sands sandstones and/or limestone
whereas the confining beds (formations not classified as an aqui-
fer) consist of shale,

The Codell Sandstone Member of the Carlile Shale is located
near the top of the formation and i1s sometimes 1n contact with
the Niobrara Marl. According to Howells and Stephens (1968)s the
Codell Sandstone Member and a permeable zone at or near the base
of the Niobrara Marls comprise a single aquifer in this regions
Tnis aquifer is approximately 78 feet thick as interpreted from
the electric 1og of the borenole at ML 3 (fige ls appe A)s

Water quality i1nformation concerning this aquifer was obtained
from the Cavour municipal wells located 9 miles west of Iroquoise

Water from this location (sample 12+ fige 24 table 1ls apps. B8) had
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lower concentrations of sodium (543 ppm)s sulfate (665 ppm)s and
total dissolved solids (le30 ppm) than Iroquois”’ present water
supply (sample 14y table l)o

The Dakota Formation 1s the most extensively developed bedrock
aquifer 1n the Iroguols areage. This aquifer <consists of fine-
grained sands and lenticular sandstones interbedded with shaless
Ground water derived from this aquifer is generally characterized
by high concentrations of sodium and sulfate with moderate to
high concentrations of fluoride {(Schoons 1971).

As previously mentioneds Iroquois currently obtains i1ts water
supply from the Dakota Formatione This water (sample 14y, table
1) has high concentrations of sodium (720 ppm)s sulfate {1075
ppm)es chloride (148 ppm)s fluoride {(4.75 ppm)s 1ron {019 ppm)s
and total dissolvea solids (2112 ppm)e It should also be noted
that the fluoride concentration of this water exceeds tne
enforceable limit set by the United States Environmental Protec-
tion Agency in 1975« The sulfate and total dissolved solids con-
centrations 1n this water also exceed the recommended limits set
by the United States tnvironmental Protection Agency in 1979
{sample As table 1)e.

The water qualtities of other JDakota Formation wells in the
Iroquois area were comparaple to the <chemical analysis of the
City®'s water supplye Analyses of water from the private wells
also reflected high concentrations of the constituents mentioned
aboveo

CONCLUSIONS AND RECOMMENDATIONS

Within approximately | mile of Iroguoiss a3 shallow aguifer
cannot be found with water guality better than or comparable to
that of tne present City water supolye A better source of ground
water 1s availables however, at a distance of 3.5 miles from the
communitye This potential source of water was discussed with
city officials after the field work was completed and it was
recommended that the Ci1ty develop a welly or at least secure a
future use water rights in the Pearl (reek Management Unit of the
Floyd Aquifer. Ground water from this source nas an overall qgual-
1ty which 15 superior to that of tne Dakota Formatione Treatment
to reduce the higher iron and manganese concentrations woulds
howevers Ube needed to meet the recommended drinking water stan-
dardse

Because of the distance to the above source of water the City
of Iroquois decided to construct a new supply well in the Dakota
Formation near the City. Before construction of the wells it was
recommended that the City locate the new well near the deterio-
rated south w~ell (ML 3, fil3e le)e The recommendation for this
location was ‘based on the data collected from the (ity?!s south
well. These data showed that sufficient aguifer material wdas



present 1In the upper portxdn of the Dakota Formation and that the

concentration of fluoride was less (sample 15, table 1) than the
City®s north well {(sample l4s table 1) = On January 5Ss 1981le the
South Dakota Geological Survey was asked to geophysically log the .
borehole for this well. According to that logs only 20 continu-
ous feet of sand were detected 1n the upper part of the Dakota
Formation from 840 to 860 feete Therefore it was recommended

that the well be finishned at 840 to 860 feet (ML 3).

It is also recommended that the south well be filled with
cement and capped to prevent further contamination of the Dakota
Aquifers The Division of Water Rightss Department of Water and
Natural Resourcess should be contacted for advice 1n abandoning
the old well.

In the futures shoula the City of Huron decide to develop a
well field in the Pearl (reek Management Units Irogquois should
inguire into the possibility of forming 3 joint system to reduces
through cost-sharings the construction costs of 3 water treatment
facilitye
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APPENDIX A

Logs. of test holes and observation wells

MAP LOCATION  (ML): A numper arbDitrarily assigned to the 1log
accoraging to the order in which it 1s 1listed (see LEGAL
LOCATION and LOCATION}» This number corresponds to the num-
bers shown on fiqgure l.

LEGAL LOCATION AND LOCATION: The logs are listed by smallest
township numbers then the smallest range numbery the smallest
section numbers and then by quarter section: NE (A)es NW (B)s

SW (C)s SE (D)o In several LOCATIONSs the smallest gquarter
section 1s followed by the number 1 or 2, which designates
the first or second test hole or observation well drilled at
that particutlar locatione.

LATITUDE AND LONGITUDE: The format 1is DODDeMMSS where D is .
degresse M 1s minutess and S 1S secondsSe

DRILLING COMPANY: SDGS 1s an abbreviation for South Dakota Geolo-
gical Surveye.

TOTAL DRItLL HOLE DEPTHs SCREEN LENGTHs CASING STICK-UPs AND TOTAL
CASING AND SCREEN: Tne numbers are presented in feets

SCREEN TYPE AND CASING TYPE: PVC (polyvinylchloride); MFG (manu-
factureag)e.

CASING DIAMETER: The numbers are presented in inchese

CASING TOP ELEVATION AND GROUND SURFACE ELEVATION: The numbers
are presented In feet above mean sea level., T - the elevation
was estimated from a 7 1/2 minute series topoyraphic maps
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COUNTY: KINGSBURY LOCATION: 110N-58W-06AAAA
MaP LOCATION: 1

LEGAL LOCATION: NE NE NE€ NE SECe 065 Te 110 Nes Re 58 We
LATITUDE: 4442206 LONGITUDE: 974754
LAND OWNER:

PROJECT: IROQUOIS CITY STUDY

DRILLING COMPANY: SDGS

ORILLER: Be GARRISON ORILLER'S LOG:
GEOLOGIST: Se GREEN GEOLOGIST®S LOG: X
DATE ORILLED: 07-17-1980 DRILLING METHOD: ROTARY
E-LOG: NO SAMPLES: NO GROUND SURFACE ELEVATION: 142200 T
TOTAL ORILL HOLE DEPTH: 4660 TEST HOLE NUMBER: IR-33

0 - 4  SILTs YELLOWe SANDY

4 - 11  CLAYs, YELLOWs SILTs SANDY, PEBBLY (TILL)

11 - 16  CLAY, RED-BROWNs SILTYs SANDY, PEBBLY

(TILL)

l6 - 24 CLAYs YELLOWs SILTYy SANDYs PEBBLY (TILL)

24 - 42  CLAY, GRAYs SILTYs SANDY, PEBSLY (TILL)

42 - 46  SHALEs GRAY (PIERRE SHALE)
COUNTY: KINGSBURY LOCATION: 110N-58wW-06BAAB
MAP LOCATION: 2

LEGAL LOCATION: NW NE NS NW SECe 069 Te 110 Ney Re 58 Wo
LATITUDE: 4402207 LONGITUDE: 975043
LAND OwNER:

PROJECT: IROQUOIS CITy STUDY

DRILLING COMPANY: SDGS

m

ORILLER: 3. GARRISON ODRILLER®S LOG:
GEOLUGIST: S» GREEN GEOLOGIST®S LOG: X
DATE DRILLED: 07-11-1980Q DRILLING METHOOD: ROTARY
- E-LOG: NO SAMPLES: NO GROUND SURFACE ELEVATION: 1380.00 T
TOTAL DRILL HOLE DEPTH: 160 TEST HOLE NUMBER: IR-22
o - 2 CLAY, BROWN; SOFT
2 - 7 CLAYs YELLOW-BROWNs SILTYs SANDYs PEBBLY
(TILL)
T - 3 GRAVEL, RED-3ROWNs SILTYs SANDY
9 - 11 CLAYs YELLOW-BROWNs SILTY, SANDY, PEBBLY
(TILL)
11 - 12 CLAYs GRAYe SILTY, SANDYs PEBBLY
12 - 16 SHALEs GRAY; BENTONITIC (PIERRE SHALE)

2 o s
e

COUNTY: KINGSBURY LOCATION: 110N-58~-06C83BSB .
MAP {OCATION: 3

LEGAL LOCATION: NWA NW NW SW SECe 06¢ Ts 110 Neogy Re 58 we
LATITUDE: 4222205 LONGITUDE: 37.5107

LAND OWNER: CITY OF IRQQUOIS
PROJECT: IROQUOIS CITY STuDY
ORILLING COMPANY: HURON DRILLING

11



DRILLER: DRILLER®*S LOG:

GEOULOGIST: Do ILES GEOLOGIST®*S LOG: X
DATE DRILLED: 01-05-1981 ' ODRILLING METHOD: RQTARY
E-LOG: YES SAMPLES: NO GROUND SURFACE ELEVATION: 1400.00 T
TOTAL DRILL HOLE DEPTH: 910.0 TEST HOLE NUMBER:

SDGS WELL NAME: PRODUCTION WATER RIGHTS WELL NAME:

AQUIFER: DAKQOTA BASIN: JAMES

MANAGEMENT UNIT:

SCREEN TYPE: SCREEN LENGTH:

CASING TYPE: CASING DIAMETER:

CASING TOP ELEVATION:

CASING STICK=-UP: TOTAL CASING AND SCREEN: 860.0

WELL MAINTENANCE DATE:

E-LOG: SINGLE POINT RESISTIVITY, SPONTANEOUS
POTENTIALs NATURAL GAMMAs FORMATION BREAKS
WERE INTERPRETED FROM THE E-LUG.

0 - 24  UNREPQORTED
24 - 36 CLAY, GRAY, SILTYs SANDY, PEBBLY (TILL)
36 - 254  SHALEs GRAY; BENTONITIC (PIERRE SHALE)
254 - 336  SHALEs TAN; CALCAREQOUS (NIOBRARA MARL)
336 - 344  SHALEs GRAY; NONCALCAREQUS (CARLILE
SHALE )
344 - 382  SANDSTONE, WHITE TO RED-BROWNs VERY FINE
TO COARSE GRAINED (CODELL MEMBER)
382 - 574  SHALE, GRAY; NONCALCAREQUS (CARLILE
‘ SHALE )
574 - 646  SHALEy GRAY; CALCAREOUS (GREENHORN
FORMATION) A
646 - 760  SHALE, GRAY; NONCALCAREOUS (GRANEROS
SHALE) ,
760 - 840  SHALE, GRAY (DAKOTA FORMATION)
840 -~ 860  SAND, WHITE, FINE (DAKOTA FORMATION)
860 - 882  SHALE, GRAY (DAKOTA FORMATION)
882 - 888  SANOs WHITE, FINE (DAKOTA FORMATION)
888 - 910  SHALEs GRAY (DAKOTA FORMATION)
COUNTY: KINGSBURY LOCATION: 110N-58w-06000DD
MAP LOCATION: A
LEGAL LOCATION: SE SE SE SE SECe 069 Te 110 Nes Re 58 wWe
LATITUDE: 4442115 LONG ITUDE: 97.4754

LAND OWNER:
PROJECT: IRQOQUOIS CITY STUDY
DRILLING COMPANY: SDGS

DRILLER: Be GARRISON DRILLER*S LOG:
GEQLOGIST: S« GREEN GEOLOGIST*S LOG: X
DATE DRILLED: 07-18-1980 ~ ORILLING METHOD: ROTARY
E-LOG: NO SAMPLES: NO GROUND SURFACE ELEVATION: 141500 T
TOTAL ORILL HOLE ODEPTH: 460 - TEST HOLE NUMBER: IR-34

0 - 2 SILTy BROWN
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2 - 11 CLAYe YELLOWs SILTYs SANDYe PEBBLY (TILL)

11 - 26 CLAYs RED-BROWNs SILTYs SANDY, PEBBLY
O {TILL)

26 - 37 CLAYs GRAYs SILTYs SANDYs PEBBLY (TILL)

37 - 46 SHALEs GRAY (PIERRE SHALE)
COUNTY: BEAOLE LOCATION: l110N-59W-01AAAA
MAP LOCATION: 5
LEGAL LOCATION: NE NE NE NE SECe Oly Te 110 Nes Rs 59 wWe
LATITUDE: 44,2207 , LONGITUDE: 97.5111

LAND OWNER:
PROJECT: TROQUOIS CITY STUDY
ORILLING COMPANY: SDGS

DRILLER: Beo GARRISON DRILLER®S LOG:
GEOLOGIST: Se GREEN ' GEOLOGIST®*S LQOG: X
DATE DRILLED: 07-10-1980 ORILLING METHOD: ROTARY
E-L0G: NO SAMPLES: NO GROUND SURFACE ELEVATION: 1398.00 T
TOTAL ORILL HOLE. DEPTH: 2640 TEST HOLE NUMBER: IR-18
0 - 2 SILTs BROWN
2 - 15 CLAYs BROWNs SILTY, SANDY,s PEBBLY (TILL)
15 - 20 CLAYs GRAYs SILTY, SANDYs PEBBLY (TILL)
20 - 26 SHALEs GRAY (PIERRE SHALE)

COUNTY: BEADLE LOCATION: 110N-59wW~-01AACB
MAP LOCATION: 6

LEGAL LOCATION: NW SW NE NE SECs Ols Te 110 Nes Re 59 We
LATITUDE: 4402200 LONGITUDE: 97.5128

LAND OWNER:
PROJECT: IROQUOIS CITY STUDY
DRILLING COMPANY: SOGS

ORILLER: Bes GARRISON DRILLER®S LQG:
GEOLQOGIST: S« GREEN GEOLOGIST®*S LOG: X
DATE DRILLED: 07-11-1980 , DRILLING METHOD: RQOTARY
E-LOG: NO SAMPLES: NO GROUND SURFACE ELEVATION: 1330.00 T
TOTAL DRILL HOLE DEPTH: 56600 TEST HOLE NUMBER: IR-19
SDGS WELL NAME: IR-19 WATER RIGHTS WELL NAME:
AQUIFER: BASIN: JAMES
MANAGEMENT UNIT:
SCREEN TYPE: PVCs MFGe SCREEN LENGTH: 5e0
CASING TyPE: PVC CASING DIAMETER: 200
CASING TOP ELEVATION:
CASING STICK-UP: TOTAL CASING AND SCREEN: 4740
WELL MAINTENANCE DATE: 07-11-1980

-0 - 4 SILT». BROWNs SANDY

4 - 22 SANDy FINE GRADING TO MEDIUM -

22 - - 26 GRAVELs MEDIUM GRADING TO FINE; SOME

SHALE PEBBLES

26 - 42 SAND, FINE GRADING TO MEDIUMe SILTY; SOME

13



COAL STRINGERS

42 - 56 SHALE s BLACK (PIERRE SHALE)
COUNTY: BEADLE LOCATION: 110N-59W-01A3AA
MAP LOCATION: 7
LEGAL LOCATION: NE NE NWw NE SECe Ole Te 110 Nee Roe 59 Wse
LATITUDE: 44,2207 LONGITUDE: 97.5128
LAND OwWNER:

PROJECT: IRQQUQIS CITY STUDY
DRILLING COMPANY: SODGS

DRILLER: Bo GARRISON DRILLER®'S LOQOG:
GEOLOGIST: Se GREEN GEQLOGIST*S LOG: X
DATE DRILLED: 07-10-19890 DRILLING METHOD: ROTARY
E~-LOG: NO SAMPLES: NO GROUND SURFACE ELEVATION: 1390.00 T
TOTAL ORILL HOLE DEPTH: 4660 TEST HOLE NUMBER: IR=17
0 - 3 SILTs BROWNs SANDY
3 - 11 GRAVELs COARSEs GRADING TO FINE, SANDY,
SILTY
11 - 29 SANDs COARSEs GRADING TO FINE; SOME COAL
AND GRAY CLAY STRINGERS
29 - 31 GRAVELs MEDIUM
31 - 46 SHALEy GRAY (PIERRE SHALE)

-t e ol -t
MOOR OO

COUNTY: BEADLE LOCATION: 110N-59W-01ACCC
MAP LOCATION: 8

LEGAL LOCATION: SwW SW SW NE SECs Ole Ts 110 Nes Re 59 We
LATITUDE: G4e2142 LONGITUDE: 375146

LAND OWNER:
PROJECT: IROQUOIS CITY STuDY
ORILLING COMPANY: SDGS

DRILLER: Bo GARRISON DRILLER®S LOG:
GEOLOGIST: S GREEN . GEOLOGIST®*S LOG: x
DATE DRILLED: 0Q07-11-1980 ORILLING METHOD: ROTARY
E-LOG: NO SAMPLES: NO GROUND SURFACE ELEVATION: 1389.00 T
TOTAL DRILL HOLE DEPTH: 260 TEST HOLE NUMBER: IR-21

g - 3 SILTs BROWNs SANDY

3 - 19 CLAY, BROWN, SILTYs SANDY, PEBBLY (TILL)

19 - 22 CLAYs GRAYs SILTY, SANDY, PEBBLY (TILL)

22 - 26 SHALEs GRAY (PIERRE SHALE)
COUNTY: BEADLE LOCATION: 110N-59W-01ACDD
MAP LOCATION: 9
LEGAL LOCATION: SE SE SW NE SECe Ol9 Ta 110 Nes Ra 59 We
LATITUDE: 44,2142 LONGITUDE: 97,5138

LAND OWNER:
PROJECT: IROQUOIS CITy STUDY

14



DRILLING COMPANY: SOGS
DRILLER: B. GARRISON DRILLER®S LOG:
GEOLOGIST: S GREEN GEOLOGIST?®*S LOG:
DATE DRILLED: 07-11-1980 DRILLING METHOD: ROTARY
E-LOG: NO SAMPLES: NO GROUND SURFACE ELEVATION: 1390.00
TOTAL DRILL HOLE DEPTH: 2660 TEST HOLE NUMBER: IR-20

o - 3 SILTs BROWNe SANDY

3 - 12 CLAYs BROWNs SILTYs SANDYs PEBBLY (TILL)

12 - 17  CLAYs GRAYs SILTYs SANDYs PEBBLY (TILL)

17 - 26 SHALEs GRAY; BENTONITIC (PIERRE SHALE)
COUNTY: BEADLE LOCATION: 110N-59w-01BAAA
MAP LOCATION: 10
LEGAL LOCATION: NE NE NE NW SECe Ols Te 110 Nes Re 59 We
LATITUDE: 4402207 LONGITUDE: 975149

LAND OWNER:
PROJECT:
ORILLING COMPANY:
DRILLER: B. GARRISON
GEOLOGIST: S GREEN

DATE DRILLED: Q07-08-1980
E-LOG: NO SAMPLES: NO
TOTAL DRILL HOLE DEPTH:

SDGS

0
2

2
15

SAND
CLAY

IROQUOIS CITY STUDY

DRILLER?®S LOG:
GEOLOGIST®*S LOG:

ODRILLING METHQD:
GROUND SURFACE ELEVATION:
36.0 TEST HOLE NUMBER:

MEDIUMs SILTY

GRAY-BROWNs SILTYs SANDY,

(TILL)

15
16

16
23

SAND »
CLAY

FINE TO COARSE,
GRAY-BROWNy

SILTY
SILTYe SANDY

(TILL)

23 36 SHALE

?

S
2

COUNTY: BEADLE
MAP LOCATION:
LEGAL LOCATION:
LATITUDE:
LAND OWNER:
PROJECT:
DRILLING COMPANY:
ODRILLER: Bs GARRISON
GEOLOGIST: S. GREEN

DATE DRILLED: 07-08-1980
E-LOG: NO ~ SAMPLES: NO
TOTAL DRILL HOLE DEPTH:

11

4402142

SOGS

0
1
18
20

1
13
20
22

SILT.
CLAY
SAND
CLAY

SW SW SW NW SEC.

BLUE-GRAY (PIERRE SHALE)

A P e
AR e

LOCATION:

Ol’ T! 110 Nov Ro

LONGITUDE:

IROQUOIS CITY STUDY

ROTARY
1394 .00
IR-1

PEBBLY

PEBBLY

110N=-59W~01BCCC

59 We
975224

DRILLER'S LOG:
GEOLOGIST®S LOG:

DRILLING METHOD:
GROUND SURFA(CE ELEVATION:
2660 TEST HOLE NUMBER:

BROWN

3ROWNs SILTYs SANDYs
FINE TO MEDIUMs SILTY
BLACK; SOFT

PEBBLY

15

ROTARY
1387,00
IR-6

(TILL)



22 - 26 SHALEs BLUE-GRAY (PIERRE SHALE)

W oa o
NN AR

COUNTY: BrADLE LOCATION: 110N=-59W-01CBCC
MAP LOCATION: 12
LEGAL LOCATION: SW SWw NW SW SECe Ole Te 110 Nes Re 59 We

LAND OWNER:
PROJECT: IROQUOIS CITY STUDY
DRILLING COMPANY: SDGS

LATITUDE: 4402134 LONGITUDE: 9Te5224

DRILLER: B. GARRISON DRILLER®S LOG:
GEQOLUGIST: S GREEN ‘ GEOLOGIST®S LOG: X
DATE DRILLED: 07-09-1780 DRILLING METHOD: RQOTARY
E-LOG: NO SAMPLES: NO GROUND SURFACE ELEVATION: 138600 T
TOTAL DRILL HOLE DEPTH: 360 TEST HOLE NUMBER: IR-13

0o - 3 SILTs BROWNs SANDY

3 - 14 CLAYs BROWNe SILTY,s SANDYe PEBBLY (TILL)
l4 - 27 CLAY,s GRAYs SILTY. SANDYs PEBBLY (TILL)
27 - 36 SHALEs GRAY (PIERRE SHALE)

COUNTY: BEADLE : LOCATION: 110ON-59W-010DAD
MAP LOCATION: 13

LEGAL LOCATION: SE NE SE SE SECe Ole Te 110 Nes Re 59 Wa
‘LATITUDE: 4462123 LONGITUDE: 97.5111

LAND OWNER:

PROJECT: IROQUOIS CITY STUDY
DRILLING COMPANY: SDGS

DRILLER: Bo GARRISON , DRILLER®S LOG:
GEOLOGIST: Se GREEN GEOLOGIST®*S LOG: X
DATE DRILLED: 07-16-1980 DRILLING METHQOD: ROTARY
E-LOG: NGO SAMPLES: NO GROUND SURFACE ELEVATION: 1387.00 T
TOTAL DRILL HOLE DEPTH: 30.0 TEST HOLE NUMBER: [R-28
0 - 5 SILT+ BROWNs CLAYEYs SANDY
5 - 8 GRAVELs FINEs SANCY
8 - 12 CLAYs GRAYs SILTYs SANDYs PEBBLY (TILL)
12 - 25 CLAY, GRAY, SANDY. PEBBLY: SOME SHALE
25 - 30 SHALEs GRAY; BENTONITIC (PIERRE SHALE)
COUNTY: BEADLE LOCATION: 110ON=~59W~02AAAA
MAP LOCATION: 14
LEGAL LOCATION: NE NE NE NE SECs 02y Ta 110 Nes Re 59 Ws
LATITUDE: 4442207 LONGITUDE: 975224

LAND OWNER: :

PROJECT: IROQUOIS CITY STUDY

DRILLING COMPANY: SDGS

DRILLER: Bs GARRISON DRILLER"S LOG:
'GEOLOGIST: Se GREEN GEOLOGIST®*S LOG: X

16



DATE DRILLED: 07-08-1980
E-LOG: NO SAMPLES: NO
TOTAL DORILL HOLE DEPTH:

O_
4_

18 -
23 -

24 -
33 -

COUNTY: -BEADLE
MAP LOCATION:
LEGAL LOCATION:

LATITUDE: 4402207

LAND OWNER:

4
18

23
24

33
36

ORILLING METHOD: RQOTARY
GROUND SURFACE ELEVATION: 1392.00 T
TEST HOLE NUMBER: [R-2

3600
SANDy FINEs SILTY; SOFT
CLAYs GRAY-BROWNs SILTY,
(TILL)

GRAVEL+ FINE

CLAY

GRAY-BROWNs

{TILL)

CLAY,
SHALE »

3

15

GRAY

s SANDY. SILT

SILTY,

SILTY,

SANDY s

SANDYs PEBBLY

Y; SOME CLAY
SANDYs PEBBLY

PEBBLY (TILL)

BLUE~GRAY (PIERRE SHALE)

=X

L a

NE NE NE NW SEC.

PROJECT: IROQUOIS CITY STUDY
ORILLING COMPANY:

SDGS
DRILLERZ B. GARRISON
GEOLQOGIST: Ss GREEN

DATE DRILLED: 07-08-1980
E~LOG: NO SAMPLES: NO
TOTAL DRILL HOLE DEPTH:

O -
3_
14 -
23

COUNTY: BEADLE
MAP LOCATION:

3
14
23
26

SILT,
CLAY,
CLAY,
SHALE s

le

2600

BROWN
BROWN g

GRAY
GRAY

e

LOCATION:

02' T.

110 N

110N-59W-02BAAA

4 Re 59 We

LONGITUDE: 975300

DRILLER®*S LOG:
GEOLOGIST®*S LOG: X

DRILLING METHOD: ROTARY
GROUND SURFACE ELEVATION: 1379.00 T
TEST HOLE NUMBER: IR-3

SOFT
SILTY.

SANDYs PEBBLY (TILL)

(PIERRE SHALE)

LOCATION:

110N-59W-02D0CCC

LEGAL LOCATION: SW SW SW SE SECe 029 Te 110 Nes Re 59 We
LONGITUDE: 975256

LATITUDE: 4422115

LAND OWNER:

PROJECT: IROGQUOIS CITY STUDY
DRILLING COMPANY: SOGS

DRILLER: B. GARRISON
GEOLOGIST: S. GREEN

DATE ORILLED: Q07-09-19890
£E-L0G: NO SAMPLES: NO
TOTAL DRILL HOLE DEPTH:

o -
1 -
12 -

21 -
29

t

1
12
21

23
32

DRILLER®S LOG:
GEQLOGIST®*S LOG: X

DRILLING METHOD: ROTARY
GROUND SURFACE ELEVATION: 138500 T
TEST HOLE NUMBER: IR-9

s PEBBLY (TILL)

(TILL)

36.C
SILTs BROWN
CLAYs BROWNs SILTYs SANDY
CLAY, 3ROWN wWITH GRAY MOTTLESs SILTYs
SANDY s PEBBLY (TILL)
CLAY, BROWNe SILTYs SANDY
CLAYs GRAYe SILTY, SANDY

17

{TILL)



32 - 34 GRAVELs FINE TO McEDIUMy WELL-ROUNDED

34 - 36 SHALEs BLUE-GRAY (PIERRE SHALE)
COUNTY: BEADLE : LOCATION: 110N=59W=020000D 1
MAP LOCATION: 17
LEGAL LOCATIGON: SE SE SE SE SECe 02¢ Te 110 Nee Re 59 We
LATITUDE: 4402115 LONGITUDE: 975225

LAND OWNER:
PROJECT: IROQUOIS CITY STUDY
DRILLING COMPANYy SDGS

DRILLER: B. GARRISON ORILLER®*S LOG:
GEOLOGIST: S. GREEN GEQLQOGIST®S LOG: X
DATE ORILLED: 0Q07-08-1980 DRILLING METHOD: RQOTARY
E-LOG: NO SAMPLES: NO GROUND SURFACE ELEVATION: 1385.00 T.
TOTAL ORILL HOLE DEPTH: 5240 TEST HOLE NUMBER: IR-7

o - 1 SIL_TV BROWNs SANDY

1 - 18 CLAYs BROWNs SILTYs SANDY, PEBBLY (TILL)
18 - 27 CLAYs GRAYs SLIGHTLY SILTYs SANDYs PEBBLY
(TILL)

21 - 52 SANDe MEDIUM TO COARSE; CLEAN
COUNTY: BEADLE LOCATION: 110N-59wW-02DDDD 2
MAP LOCATION: 13
LEGAL LOCATION: SE SE St SE SECe 02s To 110 Nes Re 59 Woe
LATITUDE: 4402115 LONGITUDE: 975225

LAND OWNER: A
PROJECT: IROQUOIS CITY STUDY
DRILLING COMPANY: SDGS

DRILLER: B« GARRISON DRILLER®*S LQOG:
GEOLOGIST: Seo GREEN GEQLOGIST®*S L0OG: X
DATE DRILLED: 07-09-1980 DRILLING METHOD: ROTARY
£E-LOG: NO SAMPLES : NO GROUND SURFACE ELEVATION: 1385.00 T
TOTAL DRILL HOLE ODEPTH: 5660 TEST HOLE NUMBER: IR-8

SOGS WELL NAME: IR-8 WATER RIGHTS WELL NAME:

AQUIFER: BASIN: JAMES

MANAGEMENT UNIT: .

SCREEN TYPE: PVCe MFG. SCREEN LENGTH: 5.0
CASING TYPE: PVC CASING DIAMETER: 2.0
CASING TQOP ELEVATION: 1383.00 T

CASING STICK-UP: 3.0 TOTAL CASING AND SCREEN: 50.0

WELL MAINTENANCE DATE: 07-17-1980

DEPTH TO WATER: 110 FEET ON 7-14-80s 134 FEET ON

7-17-80.

0 - 1  SILT, 3ROWNs SANDY

1 - 18  CLAY, BROWNs SILTY, SANDY, PEBBLY (TILL)
18 - 27T CLAY, GRAYs SILTYs SANDYs PEBBLY (TILL)

27 44 SANDs MEDIUM TO CUARSE; CLEAN
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44 = 51 GRAVEL. MEDIUM T0O CUARSE

51 - 56  SHALEs BLACK (PIERRE SHALE)
COUNTY: BEADLE LOCATION: 110N-59W-03AAAA
MAP LOCATION: 19 ‘
LEGAL LOCATION: NE NE NE NE SECe 03+ Te 110 New Re 59 We
LATITUDE: 44,2207 LONGITUDE:  97.5336

LAND OWNER:
PROJECT: IROQUOIS CITY STudY
DRILLING COMPANY: SDGS

DRILLER: 8. GARRISON ) DRILLER®'S LOG:
GEQLOGIST: S. GREEN GEOLDGIST®*S LOG: X
DATE DRILLED: 07-08-1980 DRILLING METHQOD: ROTARY
E-LOG: NO SAMPLES: NO GROUND SURFACE ELEVATION: 1365.00 T
TOTAL DRILL HOLE DEPTH: 2640 TEST HOLE NUMBER: IR-4
0 - 3 SILTs BROWN
3 - 14 CLAY, BROWNs SILTY, SANDYs PEBBLY (TILL)
14 - 23 CLAYs BLACK; SOME YELLOW STRINGERS
(PIERRE SHALE)
23 - 26 SHALEs BLUE-GRAY; BENTONITIC (PIERRE
SHALE)
COUNTY: BEADLE LOCATION: 110N-S59W-03BAAA
MAP LOCATIDN: 20
LEGAL LOCATION: NE NE NE NW SECe 039 Te 110 Nes Re 59 we
LATITUDE: 4442207 LONGITUDE: 975413

LAND OwWNER:
PROJECT: IROQUUIS CITY STUDY
DRILLING COMPANY: SDGS

DRILLER: 8. GARRISON , DRILLER'S LQG:
GEOLOGIST: Seo GREEN GEOLOGIST®S (L0OG: X
DATE DRILLED: 07-08-1980 DRILLING METHOD: ROTARY
E-LUG: NO SAMPLES: NO GROUND SURFACE ELEVATION: 1370.00 T
TOTAL DRILL HOLE DEPTH: 2640 TEST HOLE NUMBER: IR-5
0 - 1 SILT» BROWN
1 - 3 CLAY, BSROWNy SILTY
3 - 8  GRAVELy REDDISH-BROWNes FINEs SANDYs
SILTY; SOME CLAY
g - 14 CLAY. BROWNy SILTY, SANDY, PEBBLY (TILL)
14 - 22 CLAY, BLACK, PEBBLY; SOME SANDs WHITE
cLAay ’
22 - 26 SHALEs BLACK (PIERRE SHALE)
COUNTY: BEADLE LOCATION: 110N-59W-04ABAA
MAP LOCATION: 21

LEGAL LOCATION: NE NE NW NE SECe 049 Te 110 Nes Re 59 We

19



LATITUDE: 4442207 ‘ LONGITUDE: 37.5506
LAND OWNER:

PROJECT: IROQUUOIS CITY STUDY

DRILLING COMPANY: SOGS

DRILLER: B« GARRISON DRILLER®S LQG: -
GEQLDGIST: Sa GREEN GEQLQGIST®*S LOG: X
DATE DRILLED: 07-17-1980 DRILLING METHOD: ROTARY
E-LOG: NO SAMPLES: NO GROUND SURFACE ELEVATION: 1353,00 T
TOTAL DRILL HOLE DEPTH: 2840 TEST HOLE NUMBER: IR-30
0 - 2 SILTs BROWNs SANDY
2 - 15 CLAYy BSROWN WITH GRAY MOTTLINGs SILTYs
SANDYs PEBBLY (TILL)
15 - 20 CLAY, GRAY,y SILTY, SANDYs PEBBLY; SOME
SHALE (TILL)
20 - 28 SHALEy DARK-GRAY; BENTONITIC (PIERRE
SHALE)
COUNTY: BEADLE LGCATION: 110N-59W-04ABBA
MAP LOCATION: 22
LEGAL LOCATION: NE NW NW NE SECe O4s Te 110 Nes Ro 59 wWe
LATITYDE: 4462207 : LONGITUDE: 97.5514%
LAND OWNER:

PROJECT: IRJQUUIS CITy STuDY
DRILLING COMPANY: SDGS

DRILLER: Bo GARRISON DRILLER®S LOG:
GEQLOGIST: S GREEN GEOLOGIST®S LOG: X
DATE DRILLED: 07-17-1980 DRILLING METHOD: RQTARY
E-LOG: NO SAMPLES: NO GROUND SURFACE ELEVATION: 1353,00°'T
TOTAL ODRILL HOLE DEPTH: 2640 TEST HOLE NUMBER: IR-31

0 - 2 SILTs BROWNsy SANDY

2 - 10 SILTs YELLOWs SANDY

10 - 14 SANDs FINEs GRADING TQO CODARSE; CLEAN

14 - 15 GRAVELs FINEs SANDY o

15 - 17 CLAYs BROWNs SILTYs SANDY, PEBBLY (TILL)

17 - 22 CLAYs GRAY, SILTY, SANDYe PEBBLY (TILL)

22 - 26 SHALZs BLACK; BENTONITIC (PIERRE SHALE)
COUNTY: BEADLE LOCATION: L1ON-59W-04ABBB
MAP LOCATION: 23 :

LEGAL LOCATION: NW NW NW NE SECe O4s Te 110 Nes Ro 59 Woe
LATITUDE: 44,2207 LONGITUDE: 975522

LAND OWNER:
PROJECT: IROQUOIS CITYy STUDY
DRILLING COMPANY: SDGS

DRILLER: Be GARRISON DRILLER?®S LOG:
GECOLOGIST: S. GREEN GEOLOGIST®*S LOG: X
DATE DRILLED: 07-17-1980 ODRILLING METHOD: ROTARY
E-LOG: NO SAMPLES: NO GROUND SURFACE ELEVATION: 1353.,00 T
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TOTAL DRILL HOLE DEPTH: 1660 TEST HOLE NUMBER: IR-32

SDGS WELL NAME: IR-32 WATER RIGHTS WELL NAME:

AQUIFER: FLOYOD BASIN: JAMES

MANAGEMENT UNIT: PEARL CREEK ’

SCREEN TYPE: PVCe MFGo SCREEN LENGTH: 3.0
CASING TyYPE: PVC CASING DIAMETER: 2+0
CASING TOP ELEVATION:

CASING STICK-UP: TOTAL CASING AND SCREEN: 9.0

WELL MAINTENANCE DATE:

- 2 SILTs BROWNe SANDY
3 SANDy COARSE GRADING TO MEDIUM
- lo SHALEs BLACK (PIERRE SHALE)

O N O
|

DRY HOLEs EASTERN MARGIN OF THE PEARL CREEK

AGUIFER
COUNTY: BEAOLE LOCATION: 110N-59W~04BBRB
MAP LOCATION: 24
LEGAL LOCATION: NW NW NW NW SECe 0&s Tse 110 Nesy Re 59 We
LATITUDE: 44,2207 LONGITUDE: 97.5600

LAND OWNER:
PROJECT: IROQUOIS CITY STUDY
DRILLING COMPANY: SDGS

DRILLER: Boe GARRISON DRILLER®S LOG:
GEOLOGIST: Se GREEN GEQLOGIST®*S LOG: X
DATE ORILLED: 07-16-19890 DRILLING METHOD: ROTARY
E-LOG: NO SAMPLES : NO GROUND SURFACE ELEVATION: 1363,00 T
TOTAL ORILL HOLE DEPTH: 70.0 TEST HOLE NUMBER: IR-29

SDGS WELL NAME: [R-29 " WATER RIGHTS WELL NAME:

AQUIFER: FLOYD BASIN: JAMES

MANAGEMENT UNIT: PEARL CREEK

SCREEN TYPE: PV(Cy¢ MFGe : SCREEN LENGTH: 5.0
CASING TYPE: PVC CASING DIAMETER: 200
CASING TOP ELEVATION: .
CASING STICK-UP: 3,0 TOTAL CASING AND SCREEN: 56

o

WELL MAINTENANCE DATE:

DEPTH TO WATER: 18 FEET ON 7-17-80.

0 - 2 SILTs BROWN
2 - 11 CLAYs YELLOW-BROWNs SILTYs SANDYs PEBBLY
{TILL)
11 - 12 GRAVELs MEDIUM
le - 25 SAMOy COARSE AND GRAVELe FINEs SILTY
25 - 36 GRAVELsy MEDIUM
36 - 47 GRAvVELs CDARSE GRADING TO MEDIUM
47 - 57 GRAVELs COARSEs WELL-ROUNDED; COAL
STRINGERS
5T - 60 CLAY{?); NO SAMPLE
60 - 70 GRAVELs MEDIUM GRADING TO FINEs SANOY
70 - 71 ROCK; NO PENETRATION
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COUNTY: BEADLE "LOCATION: 110N-59W-11AAAB
MAP [OCATION: 25

LEGAL LOCATION: Nw NE NE NE SECs Lle Te L1O Nes Re 59 W

LATITUDE: 442114 LONGITUDE: 97.5230
LAND OWNER:

PROJECT: IROQUOIS CITY STUDY
DRILLING COMPANY: SOBGS

DRILLER: 3. GARRISON DRILLER®S LOG:
GEOLOGIST: Seo GREEN GEOLOGIST'S LOG: X
DATE DRILLED: 07-10-1983 DRILLING METHOD: ROTARY
E-L0G: NO SAMPLES: NO GROUND SURFACE ELEVATION: 1386.00 T
TOTAL ORILL HOLE DEPTH: 3640 TEST HOLE NUMBER: IR-16
o - 1  SILT» BROWN
1 - 15 CLAY, BROWNs SILTYs SANDY, PEBBLY (TILL)
15 - 24  CLAYs GRAYs SILTYs SANDYs PEBBLY (TILL)
24 - 30  CLAYs GRAY
30 - 36  SHALE, DARK-GRAY (PILERRE SHALE)
COUNTY: BEADLE LOCATION: 110N-59w-11AABS
MAP LOCATION: 26
LEGAL LOCATION: NW NWw NE NE SECe 1ls Te 110 Nesy Re 59 wWo
LATITUDE:  44.2114 LONGITUDE: 9745237
LAND OWNER:
PROJECT: IROQUOIS CITY STuDY
DRILLING COMPANY: SDGS .
DRILLER: 8. GARRISON DRILLER'S LOG:
GEOLOGIST: Se GREEN .~ GEOLOGIST'S LGG: X
DATE DRILLED: 07-10-1980 DRILLING METHOD: ROTARY
E-LOG: NO SAMPLES: NO GROUND SURFACE ELEVATION: 1387.00 T
TOTAL DRILL HOLE DEPTH: 4640 TEST HOLE NUMBER: IR-15
0 - 2 SILTs BROWN .
2 - 24 CLAYy BROWNs SILTYs SANDY, PEBBLY (TILL)
24 - 27 CLAYs GRAY,y SILTY, SANDY, PEBBLY (TILL)
27 - 46  SHALE, DARK-GRAY; BENTONITIC (PIERRE
SHALE)
COUNTY: BEADLE LOCATION: 110N=-59W=-110AAA
MAP LOCATION: 27
LEGAL LOCATION: NE NE NE SE SECe lle Te 110 Nes Re 59 We
LATITUDE: 4402047 LONGITUDE: 9745225
LAND OWNER:
PROJECT: IROQUOIS CITY STUDY
DRILLING COMPANY: SDGS
DRILLER: B. GARRISON DRILLER'S LOG:
GEOLOGIST: Se GREEN GEOLOGIST'S LOG: X
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DATE DRILLED: 07-09-1980

E-LOG: NO

SAMPLES: NO

TOTAL ORILL HOLE DEPTH:

0o -
3

5 -
13

27
34

COUNTY: BEADLE
MAP LOCATION:
LEGAL LOCATION:
LATITUDE:
LAND OWNER:

3

5
13
27
34
36

NW NW NW NE SEC.
4402114

SILT
GRAVEL
CLAY»
CLAY,
SHALE
SHALE s

x4

28

ORILLING METHOD:

GROUND SURFACE ELEVATION:

360

BROWN

9

GRAY s
GRAY

TEST HOLE NUMBER:

REDDISH-BROWNs MEDIUM, SI
BROWN

GRAY;

st
pd

PROJECT: IROWQUOIS CITYy STUDY
DRILLING COMPANY:

SDGS
DRILLER: Bo GARRISON
GEOLOGIST: Se GREEN

DATE DRILLED: 07-09-1980

SILTYs SANDY, PEBBLY
SILTY, SANDYs PEBBLY
(PIERRE SHALE)

BRITTLE (PIERRE SHAL

ROTARY
1379.00 T
IR-11

LTy
(TILL)
(TILL)

E)

LOCATION: 110N-59W-12ABBB

129 Te 110 Nesy Re 56
LONGITUDE: 97+5
ODRILL

GEOLOGI

DRILLING METHOD:

GROUND SURFACE ELEVATION:

TEST HOLE NUMBER:

We
146

ER®S LOG:
ST*S LOG: X
ROTARY
1396.00 T
IR-10

CLAYs BROWN, SILTY, SANDY, PEBBLY (TILL)

SILTY, SANDYs PEBBLY

BLUE-GRAY (PIERRE SHALE)

E-LOG: NO SAMPLES: NO

TOTAL DRILL HOLE DEPTH: 36.0
o - 1 SILTs BROWN
1 - 20
20 - 26 CLAYs GRAY,
26 - 36 SHALE

COUNTY: BEADLE

MAP LOCATION: 29

LEGAL LOCATION: NE NE NwW NW SECs

LATITUDE: 44,2114

LAND OWNER:

PROJECT: IROQUOIS CITY STUDY
DRILLING COMPANY:

SOGS
ORILLER: Be. GARRISON
GEOLOGIST: S. GREEN

DATE ORILLED: Q07-10-1980

E-LOG: NO

SAMPLES: NO

TOTAL DRILL HOLE DEPTH:

o -
2

12
31

2
12

31
36

SILT.
CLAY

CLAY
SHALE s

™
b

(TILL)

LOCATION: 110ON-59W=-12BBAA

121 Tl llO NOQ R. 59 w-

LONGITUDE:

97.5206

DRILLER®S LOG:
GEOLOGIST®*S LOG: X

DRILLING METHOD:

GROUND SURFACE ELEVATION:

3660

BROWN

TEST HOLE NUMBER:

YELLOW-BROWNs SILTYs SANDYs
(TILL)

GRAY

SILTYs SANDYs PEBBLY

DARK-GRAY (PIERRE SHALE)

pus

psd

23

2

ROTARY
1385.00 T
IR-14

PEBBLY

(TILL)



COUNTY: BEADLE LOCATION: 110N-59w-128B(CBB
MAP LOCATION: 30

LEGAL LOCATION: NW NW SW NW SECe 12¢ Te 110 Nesy Ra 59 we
LATITUDE: 44,2101 LONGITUDE: 97.5224

LAND OWNER: '

PROJECT:
DRILLING COMPANY: SDGS
DRILLER: B8 GARRISUN
GEQLOGIST: S. GREEN

DATE DRILLED: 07-09-1980
E-LOG: NO SAMPLES: NO

IROQUOIS CITY STUDY

GROUND SURFACE ELEVATION:

DRILLER®S LOQOG:
GESLOGIST®*S LOG: X

DRILLING METHQD:

ROTARY
1379.00 T

TOTAL DRILL HOLE DEPTH: 2660 TEST HOLE NUMBER: IR-12
0 - 3 SILTy BROWNs SANDY
3 - 20 CLAYs BRCWN WITH GRAY MOTTLINGs SILTY,
SANDY, PEBBLY (TILL)

20 - 26 SHALEs BLACK; BENTONITIC (PIERRE SHALE)
COUNTY: KINGSBURY LOCATION: 111N-58W=-30DDDC
MAP LOCATION: 31
LEGAL LOCATION: SW SE SE SE SECs 309 Te 111 Nes Re 58 We
LATITUDE: 4442259 ‘ LONGITUDE: 97.5005
LAND OWNER:

PROJECT: IROQUGIS CITY STUDY

DRILLING COMPANY: SDGS

CRILLER: 3. GARRISON DRILLER®'S LOG:
GEOLOGIST: Se GREEN GEOLOGIST®*S LOG: X
DATE DRILLED: 07-11-19892 DRILLING METHOD: ROTARY
E-LOG: NO SAMPLES: NO GROUND SURFACE ELEVATION: 142200 T
TOTAL DRILL HOLE DEPTH: 9640 TEST HOLE NUMBER: IR-23

SOGS WELL NAME: IR~23
AQUIFER:

MANAGEMENT UNIT:
SCREEN TYPE: PVCs MFG.

CASING TYPE: PVC
CASING TOP ELEVATION:
CASING STICK-UP:
WELL MAINTENANCE DATE:

DEPTH TO wATER:

WATER RIGHTS WELL NAME:

loe FEET ON 7-18-80,

8-11-80 AND 8-12-80.

o - 2 CLAYs YELLOwWe SILTYs SANDY
2 - 222 CLAYs YELLOWs SILTYs SANDYs GRAVELLY

(TILL)

22 - 42 CLAYy GRAYy SILTY, SANDYs GRAVELLY (TILL)

42 - 76 GRAVELes COARSE, GRADING TO MEDIUM; SOME
SAND

76 - 82 CLAYs GRAYs SILTY, SANDYe PEBBLY (TILL?)

82 - 84 GRAVEL: SOME SHALE

84 - 96 SHALEs DARK=-GRAY (PIERRE SHALE)

Pl -t
LIRS

24

BASIN: JAMES

SCREEN LENGTH:
CASING DIAMETER:

TOTAL CASING AND SCREEN:

168 FEET ON

(@R w}

7640



COUNTY: KINGSBURY LOCATION: 111IN-5BW-31ACAA
MAP LOCATION: - 32

LEGAL LOCATION: NE NE SW NE SECea 3le¢ Te 11l Nes Re 58 We

LATITUOE: 4402245 LONGITUDE:: 37,5019
LAND OWNER: He EVANS

PROJECT: IROQUQIS CITY STUDY

ODRILLING COMPANY: SODGS '

DRILLER: 3. GARRISON. DRILLER®S LQOG:
GEOLOGIST: Ss GREEN : GEQOLOGIST®*S LQ3G: Xx
DATE ODRILLED: 07-15-1980 DRILLING METHQOD: ROTARY
E-LOG: NO SAMPLES: NO GROUND SURFACE ELEVATION: 141000 T
TOTAL DRILL HOLE DEPTH: 36.0 TEST HOLE NUMBER: IR-26

0 - 2 SILTe BROWNe SANDY

2 = la CLAYs YELLOW-BROWNs SILTYe SANDYs PEBBLY

(TILL) ' »

14 - 34 CLAY, GRAYs SILTYs SANDYe PEBBLY (TILL)

34 - 36 SHALEs GRAY (PIERRE SHALE)
COUNTY: KINGSBURY LOCATION: 111N-58B4W-31B0OAA
MAP LOCATION: 33
LEGAL LOCATION: NE NE SE NwWw SECe 31y Te 11l Nes Re 58 Woe
LATITUDE: 4442245 LONGITUDE: 97.5036
LAND OWNER: He EVANS
PROJECT: IRDOQUOIS CITY STUDY
DRILLING COMPANY: SDGS :
DRILLER: Be GARRISON DRILLER®S LOQOG:
GEQLOGIST: S. GREEN GeOLOGIST®*S LOG: X
DATE ORILLED: Q7-15-1980 DRILLING METHOD: ROTARY
E-LOG: NO SAMPLES: NO GROUND- SURFACE ELEVATION: 1395.,00 T
TOTAL DRILL HOLE DEPTH: 2640 TEST HOLE NUMBER: IR-25

0 - 5 SILTs 3RCOWNe SANDY

5 - 11 GRAVELs MEDIUM GRADING TO SAND

11 - 17 CLAYs GRAYs SILTYs SANDYs PEBBLY (TILL)

17 - 26 SHALEs GRAY (PIERRE SHALE)
COUNTY: KINGSBURY LOCATION: 111N-58wW-31B0DD
MAP LOCATION: 34
LEGAL LOCATION: SE SE SE NW SECs 31¢ Te 111 Noe Re 58 We
LATITUDE: 44,2223 LONGITUDE: GT765045
LAND OWNER: He EVANS
PROJECT: IROQUQOIS CITY STUDY
DRILLING COMPANY: SDGS
CRILLER: Bs GARRISON DRILLER®S LOG:
GEOLOGIST: S. GREEN GEOLOGIST*®*S LOG: X
DATE DRILLED: 07-15-1980 . ODRILLING METHOD: ROTARY
E-LQG: NO SAMPLES: NO GROUND SURFACE ELEVATION: 1395,00 T
TOTAL DRILL HOLE DEPTH: 2660 TEST HOLE NUMBER: IR-27
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S oo

COUNTY: KINGSBURY
MAP LOCATION:

LEGAL LOCATION:

LATITUDE:

LAND OwWNER:
PROJECT: IROQUOIS CITY STUDY

DRILLING COMPANY:

DRILLER: Be

GEOLOGIST:

5 SILTe
9 GRAVEL
14 CLAY
26 SHALE s
35

4402234

GARRISON

Se

DATE DRILLED:

E-LOG: NO

GREEN

SDGS

07-15-1980

SAMPLES:

NO

TOTAL ORILL HOLE DEPTH:

0
2

13

19

48

2
13

19

48

54

SILT,
CLAY
(TIL
CLAY
SAND
CLAY,

BROWN s
MEDIUM GRADING TO FINEs SANDY

9

GRAY
GRAY

54

e
pay

SW SW SWw NW SEC.

0

o
pay

HROWN
YELLOW-BROWNSs SILTY,s SANDYS

L)

SANDY

SILTY,

SANDY., PEBBLY

(PIERRE SHALE)

LOCATION:

329 Te

LONGITUDE:

SANDY

(TILL)

1ilIN-58W=~32BCCC

111 N.’ R. 58 We

974957

DRILLER®*S LOG:
GeOLOGIST®*S LOG: X
DRILLING METHQD:
GROUND SURFACE ELEVATION:
TeST HOLE NUMBER:

YELLOW-BROWNs GRAY MOTTLED,

Yo

SILTY,
GRAY

SILTY,

29 FEET (TILL)
LIGHT-GRAY

SHALE »

-~
B

e
3¢

-
o

26

e
23

PEBBLY (TILL)

SANDYse¢ PEBBLY:

(PIERRE SHALE)

ROTARY
142500 T
IR-24

PEBBLY

VERY

ROCK AT



APPENDIX B
Well Information and Locations of the water Samples

For logs of the observation wells constructed by the South Dakota

Geological Surveys see logs in Appendix A with the same location
as the water sampleo

SAMPLE IOENTIFICATION

¥ For water analysess see table le
For map locations see figure 2.

LOCATION

A1l descriptors for the location within a section (lesees NE
NW SW SE) refer to guarter sections unless otherwise notede

AQUIFER
F-PC Floyd Aquifer - Pearl (reek Management Unit
Kcc Codell Mempers Carlile Formation
Kd Dakota Formation
P Miscellaneous Pleistocene sands and gravels

WELL DEPTH

The depths to water for wells and depth of the wells not
controlled by the South Dakota Geological Survey were
obtained from the well controllero

WELL CONTROLLER

SDGS - South Dakota Geological Survey
USAGE

D - Domestic

M - Municipal

0B - Opbservation

S - Stock
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Sample Identification:
Location: SwW NW NW SW
Date Sampled: 7-8-80
Agquifer: P
Well Jepth (ft): 30
Depth to water from C
Well Controller: Eo S
Usage: S

Sample Identification:
Location: Nw SwW NE NE
Date Sampled: 7-11-80
Aguifer: P
Well Depth (ft): ----
Jepth to water from (
Well Controller: SDGS
Usage: 0B

Sample Identification:
Location: SE SE SE SE
Date Sampled: T7-14-80
Agquifer: P
Well Depth (ft): 50
Depth to water from C
Well Controller: SDGS
Usage: 0B

Sample Identification:
Location: SE SE SE SE
Date Sampled: 7-17-80
Aquifer: P
Well Depth (ft): S0
Depth to water from C
Well Controller: SEGGS
Usage: 0B

Samplie Identification:
Location: SWw SE SE SE
Date Sampled: 7-18-80
Aquifer: P
Well Depth (ft): 76
Depth to wWater from C
Well Controller: SOGS
Usage: (B

Sample Identification:
Location: Sw SE SE SE
Date Sampled: 8-11-80
Aquifer: P
wWwell Depth {(ft): 76
Depth to water from C
well Controller: SOGS
Usage: 03B

1
S€Coe

asing

troup

2

SeCe

asing

3
SeCoe

asing

4
SeCe

asing

)
seCe

asing

o}
seCe

asing

6e T

Top

e 7

Top

29 T

Top

2+ T

Top

30,

Top

30,

Top

28

» 110

(ft):

« 110

(ft):

« 110

(ft):

« 110

(ft):

Nes R

1500

Nes R

Neg¢ R

11.00

Nes R

13.40

Te 111 Nos

{(fty:

1640

Ta 111 Nes

(ft):

16.80

Re

R

58 We

59 We

59 Woe

59 We

58 We

58 We



Sample Identification: 7
Location: SW SE SE SE secs 30¢ To 111 Nesv Re 58 We
Date Sampled: 8-12-80
Agquifer: P
Well Depth (ft): 76 -
Depth to wWater from Casing Top (ft): 16.80
Well Controller: SOGS
Usage: 0B

Sample Identification: 8 :
Location: SE SW SE SE sece 275 To 111 Nes Re 59 We
Date Sampled: 7-8-80
Agquifer: P
well Depth (ft): ----
Depth to Water from Casing Top (ft): ----
Well Controller: Re KOrkow
Usage: U

Sampie Identification: 9
Location: SWw NE SW SW secs 343 To 11l Nes Ro 59 We
Date Sampled: 7-9-80
Aquifer: P
Well Depth (ft): 32
Depth to wWater from Casing Top (ft): =—-=---
Well Controller: Re Lynch
Usage: S '

Samplie Identification: 10
Location: SE SE SW SE secCs 369 Te 11l Ney Ro 59 Wa
Date Sampled: 7-11-80
Aguifer: P
Well Depth (ft): ----
Depth to Water from Casing Top (ft): -—--—-
Well Controller: Mo Lorenz
Usage: D

Sample Identification: 11
Location: NW NW NW NW seCe 43 Teo 110 Nosy Re 59 We
Date Sampled: 7~17-30
Aquifer: F-PC
Well Depth (ft): 56
Depth to Water from Casing Top (ft): 18.00
Well Controller: SDGS »
Usage: 0B

Sample Identification: 12
Location: NE SW SE SE secs 335 Te 1lll Neg Re 60 We
Date Sampled: 3-57
Aquifer: Kcc
Well Depth (ft): 200
Depth to water from Casing Top (ft): —----
Well Controller: City of Cavour
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'Sample Identification 12 -- continued.

Usage: M

Comment: Data obtained from Howellss Le We and Stephense Jeo Cay
1968+ Geology and Water Resources of Beadle Countys SO
Part I1: Water Resources: SD Geologtcal Survey Bulle 17,
Pe 65,

Sampie Identification: 13
Location: NE NE NW NW secCe 69 Te 110 Neo Re 5B wWo
Date Sampled: 2-59
Agquifer: Kd
Well Depth (ft): 950
Depth to Water from Casing Top (ft): —----
Well Controller: City of Iroquois
Usage: M
Comment: Data were obtained from South Dakota Public wWater Supply
Datas 1979. SO Depts Oof Environmental Protection

Sample Identification: 14
Location: NE NE NW NA seCe 65 Te 110 Nes Re 58 we
Date Sampled: 7-11-80C
Aquilfer: Kkd
Well Depth (ft): 95Q
Depth to water from Casing Top (ft): --—-
Well Controller: City of Iroquois
Usage: M

Samplie Identification: 15
Location: NW NW NwW SW seCe H9 To 110 Nesw Re 5B woe
Date Sampled: 1-77
Agquifer: Kd
Well Depth (ft): 648 _
Depth to wWater from Casing Top (ft): ----
Well Controller: City of Iroquois
Usage: M
Comment: Data were obtained from South Dakota Public wWater Supply
Datas 1979, SD Depte of Environmental Protection

Sample Identification: 16 '
Location: NW NW NW SW seCs 65 Tse 110 Neo Re 58 wWe
Date Sampleag: 12-6-79
Aquifer: Kd
Well Depth (ft): 848
Depth to Water from Casing Top (ft): ----
Well Controller: City of Iroquois
Usage: M
Comment: This sample was analyzed by the Division of wWater {ua-
li1tys Depte of Water and Natural Resources

Sample Identification: 17
Location: N NW SW NW seCe 32+ Te 111l Neso Re 58 HWoe
Date Sampled: 7-10-80
Aquifer: Kd
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Sample Identification 17 -- continuede

‘Well Depth (ft): 1060

Depth to wWater from Casing Top (ft): =---=
Well Controller: Hso Evans

Usage: 0+ S

Sample Identification: 18
Location: NE NE NE SE sece 10s To 110 Nss R
Date Sampled: 7-9-80
Aquifer: Kd
Well Depth (ft): 300
Depth to Water from Casing Top (ft): —-=---
Well Controller: Le Culver
Usage: D+ S

Sample Identification: 19
Locationt SE SE SE SW sece 255 To 111 Nas Roe
Date Sampled: 7-10-80
Aguifer: Kd
Well Depth (ft): 935
Depth to water from Casing Top (ft): —-—=--
Well Controller: J. Baird
Usage: Dy S

Sample Identification: 20
Location: SE NE SwWw SW sece 349 Toe 11l Nse Re
Date Sampled: 7-9-80
Aquifer: Kd
Well Depth (ft): 980
Depth to Water from Casing Top (ft): —----
Well Controller: Re Lynch
Usage: D
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