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The Yield Capability and Quality of Ground Water in
the Trenton Aquifer Between Buford and Trenton, North Dakota

Introduction

TheTrenton aquifer between Buford and Trenton, North Dakota has· the·

potential for relatively large-scale ground-water development. Currently, there

are no permitted users of ground water in the Trenton aquifer. Given this

potential for ground-water development, a need exists to provide local

planners with a generalized hydrogeologicreport that describes the yield

capability and water quality in the Trenton aquifer. The purpose of this report

therefore, is to describe the yield capability and water quality in the Trenton

aquifer. Emphasis is placed on the presentation of ground-water data on

easily readable maps. Geologiclogs of drill holes and water quality analyses

are provided in appendix I. In addition, the administrative procedure for

obtaining a conditional water permit is outlined in appendix II.

Description of the Aquifer

The Trenton aquifer underlies an area of about 25 square miles of terrace

along the north flank of the Missouri Riverbetween Buford and Trenton, North

Dakota (fig. 1). The aquifer is comprised of stratified very fine to very coarse

sand, and sand and gravel, which in places are interbedded with clay and silt

layers. Throughout the area, the aquifer is overlain by a surficial silty, sandy

clay layer about 20 feet thick and is underlain by bedrock shale, siltstone,

sandstone, and lignite layers of the Fort Union Group (figs.2-5). Based on 42

test holes that were drilled into the top of the bedrock Fort Union Group, the

1
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thickness of the Trenton aquifer ranges from greater than 131 feet at 152-103-

o1AAAto 16 feet at 152-103-07CCB. The average thickness of the aquifer is

65 feet. The thickest parts of the aquifer occur along ancestral channels of the

Yellowstone/Missouri River that underlie the terrace between Buford and

Trenton (fig. 6).

On June 4,2002., water levels were measured in observation wells

completed in the Trenton aquifer study area. Water-level elevations for wells

less than and equal to 75 feet deep are shown in figure 13 and water-level

elevations for wells greater than 75 feet deep are shown in figure 14. At sites

where a shallow and deep well were installed the difference in water level

elevation is less than a few tenths of a foot. At some sites the water level in

the deeper well is higher in elevation than the water level elevation in the

shallow well while at other sites the reverse is true. The small difference in

7
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OBSERVATION WELL 152-103-070001
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OBSERVATION WELL 153-102-31CDC
SCREENED INTERVAL = 83-86 Ft. BELOW LAND SURFACE

LAND SURFACE ELEVATION = 1871.33 Ft. ABOVE MEAN SEA LEVEL
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water-level elevations suggests hydraulic continuity between the shallow and

deep parts of the Trenton aquifer.

The areal distribution of water-level data is insufficient to characterize

the shape and configuration of the water table over the entire aquifer area.

However, available water-level data indicates ground-water flow in the shallow

and deep parts of the Trenton aquifer is toward the Missouri River. The

Missouri River is a major discharge area to the Trenton aquifer.

Well Yield

Three areas in the Trenton aquifer have been identified where individual

well Yields of between about 1000 and 2000 gallons per rrLinuteare possible.

These areas are shown as Areas A, B, and C in figure 15. Areas A, B, and C

are located along the principal axis of relatively deep, nan'ow buried ancestral

river channels that contain relatively coarse, thick sand and gravel deposits.

In Area A, typical depths for large-capacity wells should rcmge from between

about 100 and 160 feet and typical well depths in Area Band C should range

from about 100 and 120 feet. Individual well Yields of between about 300 to

700 gallons per minute are possible from properly completed wells adjacent to

Areas A, B, and C. In these areas, the aquifer is thinner and not as deep.

Typical well depths should range from about 50 to 75 feet.

Water Quality

To gain a better understanding of vertical variability in water quality in

the Trenton aquifer, chemical analyses were partitioned into two groups with

one group from wells less than 75 feet deep and the other group from wells

17
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greater than 75 feet deep. The range and mean values for selected chemical

constituents and paranleters of the partitioned water quality analyses are

shown in Table 1. Plots of concentration of iron, manganese, sodium, sulfate,

chloride, dissolved solids and hardness versus well depth are shown in figures

16 through 22. In addition, the areal distribution of iron, :manganese, sulfate,

sodium, chloride, dissolved solids, and hardness, for wells less than 75 feet

deep and for wells greater than 75 feet deep are shown in figures 23 through

36.

Based on the above, it is apparent that the Trenton aquifer is

characterized by a variable water quality. Iron and manganese occur in

concentrations greater than 0.3 milligrams per liter in the shallow (less than

75 feet deep) and in the deep (greater than 75 feet deep) parts of the Trenton

aquifer in Areas A, B, and C. Sulfate concentrations exceed 250 milligrams

per liter in many wells completed in both shallow and deep wells in Areas A, B,

and C. The range in pH is relatively small ranging from slightly acidic (6.62) to

slightly alkaline (7.73) in wells completed throughout the aquifer.

Wells 153-102-17CCC, 152-103-05BCB, 152-104-1DDD, and 152-104-

11ADD are completed Jinthe bottom part and near the north perimeter of the

Trenton aquifer. In these areas, a significant amount of ground water from

the flanking bedrock Fort Union Group flows into the Trenton aquifer. The

dissolved solids and sulfate concentrations of ground water samples from

these wells typically are about 3 to 4 times larger than wells completed further

away from the perimeter of the aquifer where the influence of bedrock flow into

the aquifer is less significant. Area A is located close to the northem

perimeter of the Trenton aquifer. In addition, the principal axis of the buried

19



Table 1. - - Range and Inean values of selected chemical constituents and
parameters from ground-water samples in wells greater than
and less than 75 feet deep in the Trenton aquifer.

NUMBER MINIMUM MAXIMUM MEAN
OF SAMPLES VALUE VALUE VALUE

IRON
>75 Ft. 45 <0.01 24 3.3
<75 Ft. 64 <0.01 14 4.1

MANGANESE
>75 Ft. 41 0.01 2.2 0.67
<75 Ft. 62 0.01 2.8 0.88

SULFATE
>75 Ft. 45 190 2430 589
<75 Ft. 64 101 3000 474

SODIUM 45 100 1290 271
<75 Ft. 64 43 1300 212

CHLORIDE
>75 Ft. 45 5.6 100 18
<75 Ft. 64 5.1 150 20

DISSOLVED SOLIDS
>75 Ft. 45 695 4610 1500
<75 Ft. 64 416 5460 1235

HARDNESS
>75 Ft. 45 176 1200 653
<75 Ft. 64 219 1400 568

FIELD pH
>75 Ft. 12 6.89 7.73 7.41

<75 Ft. 10 6.62 7.66 7.28
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Figure 33. -- Areal distribution of sulfate from wells greater than 75 feet deep in the Trenton aquifer
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valley associated with Area A is incised relatively deep into the bedrock layers

of the Fort Union Group. Large-scale ground-water withdrawals in Area A

likely will result in water quality deterioration over time as high salinity

bedrock water is captured by large-scale pumping. Therefore, even though

Area A is characterized by large individual well yields, this area should be

avoided because of concems with regard to long-term water quality

deterioration.

Areas B and C are located adjacent to the MissouIil River. Depending on

the local hydraulic connection between the deeper part of the Trenton aquifer

and the Missouri River in these two areas, a significant amount of Missouri

River water could be captured over time by large capacity pumping wells. Two

Missouri River water quality analyses (collected 7/19/01) indicate dissolved

solids concentrations of about 360 milligrams per liter, sulfate concentrations

of 130 milligrams per liter and iron and manganese concentrations well below

0.3 milligrams per liter.

Based on water quality. the most favorable site for large-capacity ground-

water withdrawal in the Trenton aquifer is the northeast part of Area C as

close as practically possible to the Missouri River. Although iron, manganese,

and sulfate concentrations are high. only iron and manganese will require

treatment for removal. Over the long-term the potential exists for reduction of

dissolved solids concentrations, in particular, iron, manganese, and sulfate, if

a significant volume of water can be captured from the Missouri River by

pumping.

Ground-water temperatures in the Trenton aquifer are relatively constant

ranging from about 7 to 9 degrees centigrade. The temperature of surface
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water in the nearby Missouri River is more variable throughout the year

ranging from about 5 to 25 degrees centigrade. Depending on the local

hydraulic connection between the Trenton aquifer and the Missouri River, the

temperature of ground water pumped from the aquifer could increase

somewhat during the summer.

Shallow wells, up to about 60 feet deep completed near the Missouri

River could also provide a sufficient ground-water supply for the proposed

industrial use. Individual well yields of abut 300 to 400 gallons per minute

are possible. Utilization of shallow wells could potentially reduce sulfate

concentrations, which are somewhat larger in the deeper parts of the aquifer

and in the shallow parts of the aquifer at greater distances from the Missouri

River. In the shallow parts of the aquifer near the Missouri River in Area C,

iron and manganese concentrations are high and, therefore, the water may

require treatment for removal for certain uses.
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APPENDIX I

Lithologic Logs of Wells and Test Holes
and Water Chemistry Analyses*

* Concentrations o'f major ions are reported in milligrams per liter
(mg/L) and concEmtrations of trace elements are reported in
micrograms per liter (ug/L).
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152-102-06CCBl
NDSWC ]4762

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/12/200]
] 867.33
120
] 10-]]5

North Well

Purpose:
Well Type:
Aquifer:
Data Source:

Litho]ogic Log

Observation Well
2in. - PVC
Trenton
Bob Shaver

Depth (ft)
0-]8

18-25

Unit
CLAY

CLAY

DescriDtion
silty, yellow brown, oxidized, soft, some very fin(: silty, clayey, snd layers,
cohesive

as above, gray, unoxidized

25-42 SAND & GRAVEL sand (90%), and gravel (I 0%), stratified sequence, variable bit chatter, sand
is very fine to very coarse, predom. medium to coarse, grave] up to about 3/4 inch
in diameter, comprised of western silicates, lignite:, scoria, claystones, siltstones,
subangu]ar to well rounded, light bit chatter, takes water, caving, mixed] bag mud
@25 feet

42-48

48-49

SAND

CLAY

very fine to fine, drills smooth, no bit chatter, most sample returns in suspension,
mud darkened

silty, slightly sandy, gray, cohesive, good recovery, bit slowed

49-55 SAND & GRAVEL as above, good bit chatter

55-75

75-79

CLAY

SAND

silty, gray, soft, cohesive, mixed] bag of mud at 55 feet

very fine to fine?, drilling mud very thick, almost all returns into suspension, bit
slipped faster than in above clay

79-]]5 SAND & GRAVEL as above, mud very thick, most sand into suspension, grave] up to ] inch in
diameter, mixed ] bag of mud @ ]00 feet, good bit chatter

] ]5-]20 CLAY silty, moderately hard, light gray, drills slow, smooth, good recovery, bedrock,
(Fort Union Group)
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Remarks

ALl( as CaC03

General Characteristics

Suspended Solid -9999~

TDS Determined 14 7~

TDS Calculated 161 ~

830l

9~

-9999~

3.~

01====3~
SAR

RSC:

Hardness

Net-I

Percent NA

Color [J
Datl:~ Started 1-1-0-/-1-0-/0-1-1

DatE~ Ended 103/15/021

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Trace Elements

Selenium 31

Lead 21

Mercury 0.11

Arsenic 51

Lithium 1001

Molybdenum 31

Strontium 230cl

Cadmium -999991

EPM
Cations Anions

Ca I 9.98/ HC03 14.621

Mg I 6.58/ C03 01

Na I 10.88/ S04 12.491

K 1 0.361 CI 0.68/

F 0.021

TOTI 27.~ N03 01

Q-l -999991

TOT 27.811

INDHDLab 1
Icaclmium Reducti~N03 Samp Method

Nitrate Remarks

l

Bicarbonate

Sodium

Sulfate

Carbonate

Chloride

Boron

Manganese

Flouride

Potassium

Hydroxide

Phosphate

Iron

Nitrate

Major Cations and Anions 1
Silica I -9999~

Calcium 20~

Magnesium 8~

1~

25~

O.~
8921

01
60~

2~

0.11
-9999~

-9999~

-9999~

0.2~

0.8~

Percent Diff 0.021
rNitrate Info
I Ii} N03 Sample Chilled

N03 Samp Source

Chemistry
11521.0206CCB1 ~1 of 1 Location

Lab ID INDSWC Lab l ~ Verified

Su rface D Sample Source ~
Date Sampled b 0/03/0 1J Sampling Method EJ Field Conduct l 19591

Time Sampled b 7:39:00] Stage 1 -999991 Field pH I 7.521

Pump Time 1 3:21 Surface Depth 1 01 F:ield Temp I -9999~

Yield 12 I Downhole Temp 1 -999991 L.ab Conduct l 21601

Water Level 1 19.9:§j Dissolved 02 1 -999991 L.ab pH 1 7.8/

Total Evacuated 1 J
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152-102-06CCB2
NDSWC 14763

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/12/2001
1867.3
50
37-42

South Well

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
2in. - PVC
Trenton
Bob Shaver

Depth (ft)
0-18

18-24

Unit
CLAY

CLAY

Description
silty, yellow brown, soft, some very fine, silty, slightly clayey, sand layers, soft,
cohesive, also some thin very fine to fine sand laYt:rs

as above, gray, unoxidized

24-43 SAND & GRAVEL Sand (90%), and gravel (I 0%), stratified sequence, variable bit chatter, sand
very fine to very coarse, predom. medium to coarse, gravel up to about 3/4 inch in
diameter, comprised of western silicates, lignite, scoria, claystones, siltstones,
subangular to well rounded, light bit chatter, takes some water, mixed 2 bags of
mud at 40 at feet
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Fields that have not bE~en measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

~IDHDLab 1
~:admium Reductiq

N03 Samp Source

N03 Samp Method
Nitrate Remarks

1

Major Cations and Anions; Trace Elements General Characteristics

Silica -999991 Selenium 31 Suspended Solid I -999991

Calcium 14~ Lead 21 TDS Determined J 90~

Magnesium 5~ Mercury 01 TDS Calculated I 93~

Potassium 7.~
Arsenic 71 Hardness I 56~

Sodium 1201 Lithium 10~ NCH 1 411

Flouride 0.41 Molybdenum 21 ALK as CaC03 J -99999\

Bicarbonate 6271 Strontium 14001 SA.R 1 2.21

Carbonate 01 Cadmium -99999\ RSiC J 01

Su !fate 29~ EPM Percent NA , 3~

Chloride 1~
Cations Anions

Nitrate 0.11
Ca 6.99\ HC03 10.2~ Cedor []

Hydroxide -999991 Mg 4.11\ C03 01 Dalte Startedi10/10/011

Phosphate -9999~
Na 5.221 S04 6.0~ Dalte Ended 103/15/021

Boron -99999\ K 0.1~ CI 0.371 Remarks

Iron 3. 71
F 0.021

Manganese 1.1\ TOTI 16.511 N03 01

Percent Diff 0.6\
Q-i -9999~

Nitrate Info TOT 16.711
liJ N03 Sample Chilled

Chemistry
11521020GCCS2 ~

1 of 1 Location

Lab ID INDSWC Lab I o Verified

Su rface D Sample Source ~

Date Sampled 110/03/0 11 Sampling Method EJ I=ield Conduct I 12121

Time Sampled 117:30:00J Stage -99999\ Field pH 1 7.6~

Pump Time
, :~ Surface Depth 01 IField Temp I -999991

Yield b I Downhole Temp -9999~ !Lab Conduct I 136cl

Water Level I 20] Dissolved 02 -9999~ Lab pH I 7.79\

Total Evacuated J ]
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152-103-01AADl

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/13/2001
1861.49
130
106-111

North Well

NDSWC 14766

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
2in. - PVC
Trenton
Bob Shaver

Deoth (ft)
0-12

12-16

16-20

20-42

42-82

82-87

Unit
CLAY

CLAY

CLAY

SAND

SAND

CLAY

Description
silty, and very fine sand, silty, v slightly clayey, very soft, yellow brown, oxidized

as above, some interbedded very fine to fine sand

as in 12 to 16 interval, olive gray, unoxidized

very fine to very coarse prdom. fine to medium, some scoria and lignite fragments
up to about 1/2 inch diameter, comprised of western silicates, scoria, lignite,
claystones, siltstones, subangular to well rounded, drills fast and smooth, no bit
chatter

very fine to very coarse, predom. medium to coarse, stratified sequence with gravel
layers, may be more gravel than sand, caving very bably, taking lots of water,
mixed lots of drilling mud, moderate bit chatter, subangular to well rounded,
composition as above

silty, gray, bit slowed, drilled smooth, fair recovery

87-92 SAND & GRAVEL as interval from 42 to 82 feet

92-97 CLAY silty, gray, bit slowed, drilled smooth, fair recovery

97-123 SAND & GRAVEL as in interval from 42 to 82 feet

123-124

124-130

CLAYSTONE and limestone, hard, brittle chips, medium brown, bedrock (Ft.Union Group)

CLAY silty, light gray, soft, cohesive, bedrock (Ft. Union Group)
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Major Cations and Anions Trace Elements General Characteristics ~

Si Iica -9999~ Selenium 31 Suspended Solid , -99999\

Calcium 1501 Lead 21 TDS Determined , 96~

Magnesium 591 Mercury 01 TDS Calculated I 104~

Potassium 121 Arsenic 41 Hardness I 62~ !

Sodium 1301 Lithium 1001 NCIH I 01

Flouride O.~ Molybdenum 31 ALI< as CaC03 I -9999~

Bicarbonate 7571 Strontium 150~ SAR I 2.~

Carbonate 01 Cadmium -999991 RSC I
01 I

Sulfate 3001 EPM Percent NA , 31\

Chloride 1~
Cations Anions

Nitrate 0.11
Ca 7.4~ HC031 12.411 Color IIJ

Hydroxide -99999\ Mg 4.8~ C03 I 01 Date Started 110/1 % 1 I

Phosphate -9999~ Na 5.6~ S04 i 6.2~ Dalte Ended 103/15/021

Boron -9999~ K 0.311 CI I 0.421 Remarks

Iron 0.9~
F I 0.021

Manganese 0.69\ TOT' 18.311 N03 I 01

Percent Diff 2.111
Q-I I -9999~

Nitrate Info TOT I 19.11

IiIN03 Sample Chilled

Chemistry
115210301AAD1~1 of 1 Location

Lab 10 INDSWC Lab I ~ Verified

Su rface D Sample Source ~

Date Sampled h 0/03/0 1J Sampling Method D Field Conduct I 139~

Time Sampled 116:04:00 ] Stage -999991 Field pH J 7.511

Pump Time I 3:Q1 Surface Depth 0\ F:ield Temp I -99999\

Yield Is I Downhole Temp -99999\ L.ab Conduct I 15101

Water Level 1 14] Dissolved 02 -99999\ L.ab pH I 8.011

Total Evacuated i ]

· ,,\

';::>·t~iJ~~~;\
,"~/?0t;~;'i::'

':\:,'1Xl*,,:l-,"
~ . .f

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

ffii)HD Lab I
ffiadmium Reducti~

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.
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152-103-01AAD2

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen lnt. (ft.):

Completion Info:

Remarks:

09/13/2001
1861.16
50
37-42

South Well

NDSWC 14767

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Obselvation Well
2in. - PVC
Trenton
Bob Shaver

Deoth (ft)
0-12

12-18

18-22

22-37

Unit
CLAY

CLAY

CLAY

SAND

Description
silty, and very fine sand, silty, very slightly clayey, very soft, yellow brown,
oxidized

as above, with some interbedded very fine to fine sand

as in interval from 12 to 18 feet, olive gray, unoxidized

very fine to very coarse, predom. fine to medium, some scoria nd lignite
fragments, up to about 1/2 inch in diameter, comprised of west em silicates, scoria,
lignite, claystones, siltstones, subangular to well rounded, drills fast and smooth, no
bit chatter

37-50 SAND & GRA VEL sand very fine to very coarse, predom. medium to coarse, stratified sequence
with gravel up to about 3/4 inch in diameter, appears to be more gravel with depth,
subangular to well rounded, composition as above, hole caving, taking water,
mixed 2 bags of mud
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

rNQi;DLab I
~jmium Reductiq

N03 Samp Source

N03 Samp Method

Nitrate Remarks

1

'Major Cations and Anions Trace Elements General Characteristics

Silica I -9999~ Selenium ~ 31 Suspended Solid -9999~

Calcium 1 13~ Lead I 21 TDS Determined 85~

Magnesium I 4~ Mercury I 01 TDS Calculated 87~

Potassium 6.~ Arsenic I 91 Hardness 53~

Sodium 10~ Lithium I 10~ NCHI 6a1

Flouride O.~ Molybdenum I 21 ALK as CaC03 -9999~

Bicarbonate 55~ Strontium I 13001 SAFI 1.~

Carbonate 01 Cadmium I -999991 RSe: 01

Su !fate 29~ EPM Percent NA 2~

Chloride 1~ Cations Anions

Nitrate 0.11
Ca I 6.491 HC03 9.1~ Color IT]

Hydroxide -9999~ Mg 1 4.0~ C03 01 Datl~ Started 110/1 % 1 I
Phosphate -999991 Na I 4.3~ S04 6.041 DatE! Ended 103/15/02 I
Boron -9999~ K 1 0.171 CI 0.4~ Remarks

Iron 4.21 F 0.021

Manganese 2.~ TOT I 15.0~ N03 01

Percent o iff 2.0~
Q-I -999991

Nitrate Info TOT 15.6~

~ N03 Sample Chilled

Chemistry 115210301AAD2;;;;J1 of 1 Location

Lab 10 INDSWC Lab I 5!J Verified

Su rface D Sample Source ~

Date Sampled b 0/03/01J Sampling Method D Field Conduct I 12201

Time Sampled 100:00:00 ] Stage I -999991 Field pH I 7.311

Pump Time J -9999~ Surface Depth 1 01 Field Temp I -9999~

Yield 14 I Downhole Temp I -999991 Lab Conduct 1 13001

Water Level 1 13.5~ Dissolved 02 I -9999~ Lab pH I 7.811

Total Evacuated I J
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152-I03-01ADA

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

11/10/1983
N/A
65
55-65

Dean Bauste

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Domestic Well
5in. - PVC
Trenton

Depth (ft)
0-2

Unit
CLAY

Description
sandy

2-18 SAND

18-49 SAND & GRAVEL

49-54 CLAY

54-65 GRA VEL
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

121q

-9999~

-99999\

149~

7.3~

Field Conduct

Field pH

Field Temp

L.ab Conduct

L.ab pH

Remarks

Color IT]
Dalte Started 107/25/01 I
Da1te Ended 108/03/01 I

General Characteristics ~
Suspended Solid I -999991

TDS Determined I 106cl
TDS Calculated I 102~

Hardness ~ 58~

NCH , 5~

ALI( as CaC03 I -9999~

SAR I 2.~

RSC J ~
Percent NA I 321

Anions
10.421

01
7.0~

0.4~
0.021

01
-999991

17.9~

-9999~

-9999~

-9999~

-999991

-999991

-9999~

-9999~

-9999~

l
Sample Source ~

D
, -9999~

I oj
I -999991

I -999991Dissolved 02

Surface Depth

Downhole Temp

Sampling Method

Stage

EPM

Location

Lithium

Molybdenum

Strontium

Cadmium

Trace Elements

Selenium

Lead

Mercury

Arsenic

Cations
Ca 7.4 91 HC03

Mg 4.111 C03

Na 5.6~ S04

K 0.2~ CI

F

TOTI 17.511 N03

OJ

TOT

~)HDLab I
19~dmium Reductiq

INDSWC Lab

D
107/18/01J

b 3:35:00]

1,--__ .~
1-15-
~-_.Q1I===~J

and Anions

-9999~

15~

5~
9.~

1301

O.~

63~

01
34~

1~

0.1\
-999991

-999991

-9999~

5.~

1.~

1.~

N03 Samp Source

N03 Samp Method

Nitrate Remarks,

Percent DiU I
Nitrate Info
(iJ N03 Sample Chilled

Calcium

Magnesium

Potassium

Sodium

Flouride

Bicarbonate

Carbonate

Sulfate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

Iron

Manganese

Chemistry
1 of 1

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Major Cations

Silica

Surface

Lab 10

~l<LJ'

~

~

~

f;]..
~J
I]
~
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152-103-01ADB

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

10/15/1989
N/A
60
54-58

Dean Bauste

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Domestic Well
5in. - PVC
Trenton

Depth (ft)

0-8

8-42

Unit
CLAY

SAND

Description
sandy, brown

brown

42-44 GRA VEL

44-45 GRAVEL with coal

45-58 GRAVEL

58-60 SAND & GRAVEL
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137~

-9999~

-9999~

170~

7.4~

Field Conduct

Field pH

Field Temp

Lab Conduct

Lab pH

Remarks

Color []

Datl~ Started 107/25/01 I
DatE~Ended 108/03/01 I

General Characteristics

Suspended Solid -9999~

TDS Determined 120~

TDS Calculated 118~

Hardness 75~

NCH 8~

ALK as CaC03 -99999\

SAFr 2.11

RSC 01
Percent NA 2 71

Anions
13.2~

01
7.0~

0.961

0.021

01
-9999~

21.~

-9999~

-9999~

-9999~

-9999~

-9999~

-9999~

-9999~

-9999~

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

EPM

Depth

Downhole Temp

Dissolved 02

Trace Elements

Selenium I
Lead l
Mercury I
Arsenic I
Lithium I
Molybdenuml

Strontium I
Cadmium I

Location

Cations
Ca I 9.4~ HC03

Mg I 5.4~ C03

Na I 5.6~ S04

K I 0.221 CI

F

TOT I 20.79\ N03

Q-l

TOT

~;DLab I
~jmium Reducti~

!NDSWC Lab

D
107/18/01J

113:15:00 ]

I ,~b5 I
I -9999~

I ]
and Anions

-9999~

19c1
661

8.~

13~

O.~
80~

01
34~

3~
0.11

-9999~

-9999~

-999991

7.~

1. 71

1.211

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Percent Diff I
Nitrate Info
!if N03 Sample Chilled

Chemistry
1 of 1

Calcium

Magnesium

Potassium

Sodium

Flouride

Bicarbonate

Carbonate

Sulfate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

Iron

Manganese

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Major Cations

Silica

Lab 10

Surface

~

~

~

~

~

IJ
8J
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t52-t03-0tADDl
NDSWC 14764

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/12/2001
1862.73
120
94-99

West well

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
2in. - PVC
Trenton
Bob Shaver

Depth (m
0-11

11-21

21-42

42-46

Unit
CLAY

SAND

SAND

CLAY

Description
silty, yellow brown, oxidized, soft, drilled smooth

very fine, silty, slightly clayey, cohesive, very soft, olive gray, unoxidized

ver fine to medium, predom. fine, some lignite and scoria fragments, drills smooth
and fast, no bit chatter, most returns into suspension

gray, soft, bit slowed, good recovery

46-53 SAND & GRAVEL 95% sand and 5% gravel, sand very fine to very coarse, predom. medium to
coarse, gravel up to about 3/4 inch in diameter, stratified sequence, comprised of
western silicates, scoria, lignite, claystones, siltstones, subangular to well rounded,
taking some water, light bit chatter

53-80 SAND very fine to coarse, predom. fine to medium, lignite fragments, no bit chatter,
drilled smooth and fast, lots of sand in suspension

80-117 SAND & GRAVEL caving very bably, strong bit chatter, mixed 101/2 bags of mud, mud very
thick, most sample returns into suspension, comprised of western silicates, scoria,
lignite, claystone, siltstone, subangular to well rounded

117-120 CLAY silty, light gray, soft, bedrock (Fort Union Group)
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Chemistry
" 521 0301 ADD1 ~1 of 1 Location

Lab ID INDSWC Lab I ~ Verified

Surface CJ Sample Source ~
Date Sampled b 0/03/01] Sampling Method D Field Conduct 15781

Time Sampled b 6:54:00 ] Stage l -99999/ F:ield pH 7.511

Pump Time I 3:Qj Surface Depth I 01 Field Temp -999991

Yield 12 I Downhole Temp I -99999/ L.ab Conduct 170q

Water Level I 13.~ Dissolved 02 1 -999991 L.ab pH 7.7~

Total Evacuated I ]
Major Cations and Anions' Trace Elements General Characteristics

Sil ica -9999~ Selenium 1 31 Suspended Solid -9999~

Calcium 18~ Lead I 21 TDS Determined 1100l

Magnesium 6~ Mercury I 01 TDS Calculated 1220l

Potassium 1~ Arsenic I 21 Hardness 720l

Sodium 1601 Lithium I 10cl NCH 911

Flouride O.~ Molybdenum I 31 ALl( as CaC03 -9999~

Bicarbonate 76~ Strontium I 200~ SAB 2.61

Carbonate 01 Cadmium I -99999/ RSC 01

Su !fate 4101 EPM Percent NA 321

Chloride 131
Cations Anions

Nitrate 0.11 Ca J 8.9~ HC03 12.511 Color []
Hydroxide -9999~ Mg 1 5.3~ C03 01 Dah! Started b 0/1 % 1 I
Phosphate -99999/

Na J 6.961 S04 8.5~ DatI! Ended ~03/15/02 I
Boron -9999~ K I 0.3~ CI 0.3~ Remarks

Iron 0.2~ F 0.021

Manganese 0.9~ TOT1 21.621 N03 01

Percent DiU) 0.421 Q-I -9999~

Nitrate Info TOT 21.4~IiIN03 Sample Chilled
: ;'>,',

';::.'
"y,<;.':':{;;f:'

"-c)}j<'
!"{~~,:'"

·i:J::;·:t,~:·:;;J~::'·'!",r~ '
.~:;.,,)'; ,'.~'.

N03 Samp Source

N03 Samp Method
Nitrate Remarks

1

~;DLab I
~jmjum Reducti~

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.
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152-103-01ADD2
NDSWC 14765

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/12/2001
1862.15
o
32-37

East well

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
2in. - PVC
Trenton
Bob Shaver

Depth (ft)
0-8

8-16

16-22

22-43

43-48

Unit
CLAY

SAND

SAND

SAND

CLAY

Description
silty, yellow brown, oxidized, soft, drilled smooth

very fine, silty, slightly clayey, very soft, yellow brown, oxidized

very fine, silty, slightly clayey, very soft, gray, unoxidized

very fine to medium, predom. fine, some scoria and lignite fragments, drills smooth
and fast, no bit chatter, most returns into suspension

silty, moderately hard, gray

48-50 SAND & GRAVEL Sand (95%), and gravel (5%), sand very fim: to very coarse, predom.
medium to coarse, gravel up to about 3/4 inch in diamater, stratified sequence,
comprised of western silicates, scoria, lignite, claystones, siltstones, subangular to
well rounded, taking some water, light bit chatter
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b 521 0301 ADD2

Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

Locatiion

INDHDLab 1

ICadmium Reductiq

Chemistry
1 of 1

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

Major Cations and Anions' rTrace Elements 31 General Characteristics

Silica -9999~ Selenium 31 Suspended Solid -9999~

Calcium 6~ Lead 21 TDS Determined 450/

Magnesium 2~ Mercuqr 01 TDS Calculated 43~

Potassium 4.~ Arsenic 111 Hardness 270/

Sodium 521 Lithium 100/ NCH 121

Flouride 0.81 Molybdenum 41 ALK as CaC03 -9999~

Bicarbonate 31~ Strontium 67~ SAR 1.~

Carbonate 01 Cadmium -9999~ RSC 01

Sulfate 12~ EPM Percent NA 2~

Chloride 9.~ Cations Anions

Nitrate 0.11
Ca I 3.4L~ HC03 5.1~ Color I!J

Hydroxide -9999~ Mg ~ 1.9i~ C03 01 Date Started b 0/1 % 1 1

Phosphate -9999~
Na ) 2.2E~ S04 2.~ Date Ended 103/15/021

Boron -9999~ K I o. 1~~ CI 0.2~ Remarks

Iron 21 F o.o~
Manganese 0.76/ TOTI 7.7!~ N03 01

Percent Diff 1.2~ a; -9999~

Nitrate Info TOT 7.9~IiJ N03 Sample Chilled

Lab ID INDSWC Lab I
Su rface D Sample Source ~
Date Sampled b 0/03/01 ] Samplin~J Method D Field Conduct 68~
Time Sampled b 6:35:00 I Stage l -9999~ Field pH 7.571

Pump Time I 1~ Surface Depth I 01 Field Temp -9999~

Yield 14 I Downhole~ Temp I -9999~ Lab Conduct 69~

Water Level I 13.~ Dissolved 02 ~ -999991 Lab pH 7.711

Total Evacuated I ]
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Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen lnt. (ft.):

Completion Info:

06/17/1968
1860.85
140
105-110

152-103-01BBBI
NDSWC I

Purpose:
Well Type:
Aquifer:
Data Source:

Observation Well - Recorder
4in. - Steel
Trenton

Remarks: NORTH WELL
MP Elevation Surveyed 6/02 = 1862.23
LS Elevation Surveyed 6/02 = 1860.85

Lithologic Log

Depth (ft) Unit
0-9 CLAY

9-26 SAND

26-55 GRAVEL

55-60 GRAVEL

60-70 GRAVEL

70-73 SAND

73-76 GRAVEL

76-79 SAND

79-97 GRAVEL

97-99 SAND

99-116 GRAVEL

116-140 SAND

Description
Slightly silty, yellowish brown to olive-gray, soft

Fine with some medium, moderately well-sorted, angular to subangular,
approximately 20 to 25 percent lignite

Fine to coarse, some sand, moderately sorted, subangular to subrounded, grades to
mainly coarse after 45 ft., pebbly-mud, very heavy (thick)

Coarse to very coarse, moderately well-sorted(?), cannot determine amount of fine
due to thick mud

Fine to coarse, very sandy, poorly sorted

Poor sample retum but drilled quiet

As above

Poor sample retum but drilled quiet

As above

Fine to medium (poor sample retum)

Medium to coarse, sandy, subrounded, moderately sorted, some cobbles-chert,
porpheritic rocks and black igneous rocks

Medium to coarSt:, poor sample retum, large amount of coal, could not determine
material after 135ft.
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

w

Color 1M]
Date Started 1-0-7-/0-8/-6-8-1
Date Ended 107/15/681

-9999~

-9999~

-9999~

186~

7.s!

Remarks

Field Conduct

Field pH

Field Temp

Lab Conduct

Lab pH

Hardness

General Characteristics
Suspended Solid -9999~
TDS Determined 136~
TDS Calculated 136~

78~

10~

-999991
2.~

-999991
311

NCH

ALK as CaC03
SAR

RSC
Percent NA

I
Sa!mple Source ~

CJ
-999991

01
-999991

-9999~

Sampling Method

Stage

Surface Depth

Downhole Temp

DissolvE~d 02

Trace Elements
Selenium -999991

Lead -9999~

Mercury -9999~

Arsenic -9999~

Lithium -9999~

Molybdenum -9999~

Strontium -999991

Cadmium -999991

EPM
Cations Anions

Ca I 1O.71~ HC03 13.521

Mg 1 4.8!~ C03 01
Na 1 7.0!~ S04 9.74/

K I 0.2E~ CI 0.23/
F 0.021

TOT 1 22.9'~ N03 01
Q-l -9999~
TOT 23.511

lunknown

IUnknown

Anions

2~
21~

5~
1~

1621

O.~

82~

01
46s!

81
01

-9999~

-9999~

0.121

3.11
1.~

1.21

I
D
106/18/681

100:00:00 I
1 33cl
175 I
1 -999991

1 ]

Magnesium

Potassium

Sodium

Flouride

Bicarbonate

Carbonate

Sulfate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

Iron

Manganese

Percent Diffl
Nitrate Infoo N03 Sample Chilled

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Date Sampled

Time Sampled

Pump Time

Yield
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

IUnknown
IUnknown

Major Cations and Anions Trace Elements General Characteristics
Silica 1.~ Selenium -9999~ Suspended Solid -9999~
Calcium 61 Lead -99999/ TDS Determined 7661
Magnesium 52/ Mercury -99999/ TDS Calculated 755/
Potassium 8.9/ Arsenic -99999/ Hardness 230/
Sodium 180/ Lithium -9999~ NCH 01
Flouride 0.11 Molybde'num -9999~ ALK as CaC03 -9999~
Bicarbonate 3211 Strontium -9999~ SAR 5.21
Carbonate 311 Cadmium -99999/ RSC 21
Sulfate 31~ EPM Percent NA 621
Chloride 61 Cations Anions

Nitrate 11 Ca I o.:~ HC03 5.2~ Color EJ
Hydroxide -99999/ Mg t 4.21~ C03 1.0~ Date Started 111/06/80 I
Phosphate -99999/ Na t 7.8:~ S04 6.4~ Date Ended 111/21/801
Boron o.o~ K 1 0.2:~ CI 0.1~ Remarks
Iron O.O~ F 0.011 W
Manganese 0.011 TOTI 12.6'~ N03 o.ocl
Percent Diffl 1/ (}f -99999/
Nitrate Info TOT 12.941o N03 Sample Chilled

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

Lab ID r I
Surface 0 Sclmple Source ~
Date Sampled 108/20/80 1 Sampling Method D Field Conduct 111 q
Time Sampled 15:30:00 I Stage -99999/ Field pH -9999~
Pump Time 3~ Surface Depth 01 Field Temp 9.~
Yield I Downholle Temp -9999~ Lab Conduct 1150/
Water Level -99999/ Dissolvl~d 02 -9999~ Lab pH 91
Total Evacuated I
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Major Cations and Anions - Trace Ele!ments General Characteristics

Silica 211 Selenium -9999~ Suspended Solid -9999~

Calcium 1801 lead -9999~ TDS Determined 103~

Magnesium 741 Mercury -9999~ TDS Calculated 115~

Potassium 111 Arsenic -999991 Hardness 75~

Sodium 1701 lithium -9999~ NCH 37~

Flouride 0.21 Molybdenum -9999~ AlK as CaC03 -9999~

Bicarbonate 46~ Strontium -999991 SAR 2.~

Carbonate 01 Cadmium -9999~ RSC 01

Su !fate 45~ EPM Percent NA 3~

Chloride 91 Cations Anions

Nitrate 11
Ca 1 8.981 HC03 7.6~ Color []

Hydroxide -9999~ Mg 1 6.091 C03 01 Date Started l02/04/86I

Phosphate -9999~
Na l 7.41 S04 9.3~ Date Ended 102/10/861

Boron 0.0~ K 1 0.281 CI 0.251 Remarks

Iron 0.911 F 0.011 W
Manganese 2.11 TOT1 22.7§ N03 0.021

Percent Diffl 12. 91 Q-i -9999~

Nitrate Info TOT 17.341D N03 Sample Chilled

bS210301BBB1

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Location

I
Sample Source ~

Sampling Method CJ Field Conduct 17501

Stage ~ -9999~ Field pH 7.511

Surface Depth I 01 Field Temp 6.~

Downhoh! Temp ~ -9999~ lab Conduct 15001

Dissolved 02 I -9999~ lab pH 8.061

lunknown

lunknown

l
D
106/04/851

114:00:00 I
I -9999~

I I
I -9999~

1 I

N03 Samp Source

N03 Samp Method
Nitrate Remarks

~

Date Sampled

Time Sampled

Pump Time

Yield

Water level

Total Evacuated

Surface

lab ID

.~.}~ h.f:) mistry ....
1 of S
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bS210301BBB1'

Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

. Location

1
Sclmple Source lliU

Sampling Method D Field Conduct 1870l
Stage -99999/ Field pH 7.4~
Surface Depth 01 Field Temp -99999/
Downhole Temp -99999/ Lab Conduct 17401
Dissolvl~d 02 -9999~ Lab pH 7.771

runknown
~nown

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

Major Cations and Anions Trace Ellements General Characteristics
Silica r 24/ Selenium 01 Suspended Solid -9999~
Calcium r 1801 Lead 21 TDS Determined 1210l
Magnesium 1 711 Mercury 01 TDS Calculated 12901
Potassium 111 Arsenic: 31 Hardness 7401
Sodium 170l Lithium 701 NCH 1401
Flouride O.~ MolybdE!num 81 ALK as CaC03 -99999/

Bicarbonate 72~ Strontium 1600l SAR 2.~
Carbonate 01 Cadmium -99999/ RSC 01
Sulfate 4601 EPM Percent NA 3~
Chloride 8.~ Cations Anions

Nitrate 01 Ca 1 8.9~ HC03 11 .95/ Color ~

Hydroxide -9999~ Mg I 5.8,~ C03 01 Date Started 109/17/931

Phosphate -9999~ Na I 7 ..~ S04 9.5~ Date Ended r12/30/93I
Boron O.1~ K 1 0.2:~ CI 0.2~ Remarks
Iron 1.~ F 0.021

Manganese 1.11 TOT I 22.~ N03 01

Percent Diff 1.5B1 a; -9999~
Nitrate Info TOT 21.BIo N03 Sample Chilled

Surface

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

~ \;\','chemlstrYt"~i'r~:',:',::""'"""'/1"~fc~,;, ""C';~'>

Lab ID INDSWC Lab

CJ
108/23/931

l13:03:0C~

I -999~

1 Ir -999~

Total Evacuated I J
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14801

-9999~

-9999~

182q

7.741

Field Conduct

Field pH

Field Temp

Lab Conduct

Lab pH

General Characteristics

Suspended Solid -9999~

TDS Determined 132q

TDS Calculated 131 cl
7801

1201

-9999~

2.~

01
321

Hardness

ALK as CaC03

NCH

Remarks

SAR

RSC

Percent NA

Color IT]
Date Started 1"'0-7-/2-7/-0-1-1

Date Ended t08/02/0 1 I

Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

:'Locatlon'

Sampling Method

Stage

Surface Depth

I
Sample Source ~

D
t -9999~

I 01
Downhclle Temp I -9999~

1 -9999~Dissolvled 02

Trace Elements
Selenium -99999/

Lead -9999~

Mercury -9999~

Arsenic: -9999~

Lithium -9999~

MolybdE~num -9999~

Strontium -99999/

Cadmium -99999/

EPM
Cationl!) Anions

0:1 9.9~ HC03 13.29/

Mg 5.6~ C03 01

Na 7 ..~ S04 9.3~

K 0.2i~ CI 0.24

F o.o~
TOTl 23.3~ N03 01

Q-l -9999~

TOT 22.921

~DLab I
~mjum Reducti~

Sodium

Flouride

Bicarbonate

Carbonate

Sulfate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

Iron

Manganese

Percent Diff
Nitrate Info
!if N03 Sample Chilled

'N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Date Sampled

Time Sampled

Pump Time

Yield

~
~l ••·.i'.' ""~~emis ry ", .'- . (:,,;

__~ ,..}',L,?" " of 5 .. ,,;.':'.".". ' .

~J ~:brf~Ce

~

~

"Ji;I ;O::~rE~:::atediil M;:I~:aCatiOnsand_9~:i:~S

91 ;:~:::~u: 2~~

17cl
0.31

8111

01
4501

8.~

..Qj
-9999~

-9999~

-9999~

0.0s!
2.21

0.911
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152-103-01BBB2

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/23/1971
1861.19
40
22-25

SOUTH WELL

NDSWC 8005

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
1.25in. - PVC
Trenton

Depth (ft)
0-1

1-14

14-40

Unit
TOPSOIL

CLAY

SAND

Description
Silty, clayey, sandy, brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Very fine- to very coarse-grained (mostly medium-grained), subangular to
subrounded, well-sorted, mostly quartz, some siliceous rock fragments and lignite
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b52103~1BBB; .

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

.. - ' .

.- - '.- ..•... ,." .

Localtion

I
Sample Source ~

Sampling Method CJ Field Conduct 154~
Stage -99999/ Field pH -9999~
Surface Depth 01 Field Temp 81
Downhoile Temp -9999~ Lab Conduct 137~
DissolvE!d 02 -9999~ Lab pH 7.~

Trace Elements General Characteristics
Selenium -9999~ Suspended Solid -99999/
Lead -9999~ TDS Determined 92~
Mercuq, -9999~ TDS Calculated 91~
Arsenic -99999/ Hardness 5621
Lithium -99999/ NCH 41
Molybdenum -9999~ ALK as CaC03 -9999~
Strontium -9999~ SAR 2.11
Cadmium -9999~ RSC -99999/

EPM Percent NA 30/
Cations Anions

Ca I 6.8~~ HC03 11.1 ~ Color ~
Mg I 4.3E~ C03 01 Date Started 107/30/71 I
Na 1 4.9E~ S04 51 Date Ended ~08/18/71 I
K I 0.1E~ CI 0.14/ Remarks

F 0.0s! w
TOT1 16.3i~ N03 0.021

Oi -99999/
TOT 16.3~

~own

~own

Calcium

Magnesium

Potassium

Sodium

Bicarbonate

Flouride

Carbonate

Sulfate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

N03 Samp Source

N03 Samp Method

Nitrate Remarks

~

Iron

Manganese

Percent Diff 1
Nitrate Infoo N03 Sample Chilled

Surface

Date Sampled

Time Sampled

Pump Time

Yield

Lab ID

Water Level

I
CJ
106/24/7 n
100:00:00 ]

I 54:g
13.5 I
I -9999~

Total Evacuated I ]
Major Cations and Anions

Silica 1sI
13s1

53/

6.11

114
11

68~
01

24~
5.11
1.4/

-9999~

-9999~

01
1.21

0.421

-9999~
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

11601

-9999~

-9999~

148~

7.711

Field Conduct

Field pH

Field Temp

Lab Conduct

Lab pH

~ Verified

General Characteristics

Suspended Solid -9999~

97~

95~

63q
01

-99999/

1. 9/

11
27/

TDS Determined

TDS Calculated

Remarks

ALK as CaC03

Hardness

NCH

SAR

RSC

Percent NA

Color [J
Date Started 107/25/01 I
Date Ended 108/03/01 I

Anions
13.7~

01
3.7~

0.651

0.011

01
-99999/

18.161

-9999~

-9999~

-99999/

-99999/

-99999/

-9999~

-9999~

-9999~

,',- ...-.... .-'- ',". ','- '," '.--

.. b5~10301BBB2 .
>•..-~ ""'."'_"'-',: 'C. r'- -'... ,

Depth

Temp

02

Surface,

I
Siample Source ~

Sampling Method D
Stage -9999~

01
-9999~

-9999~

Downhclle

Dissolved

EPM

Lithium

MolybdEmum

Strontium

Cadmium

Trace Elements
Selenium

Lead

Mercury

Arsenic:

Cations
Ca I 7.9~ HC03

Mg 1 4.6Q1 C03

Na 1 4.7Q1 S04

K r 0.1~ CI

F

TOTI 17.6~ N03

Q-I

TOT

INDHDLab I
ICadmium Reducti~

INDSWC lab

CJ
107/18/0i]

115:30:0eJ

I 1Qg
15 I
t 7.~

I ]
and Anions

-9999~

1601

57/

6.9/

11 01
O.~

83~

01
18~

2~
0.11

-99999/

-99999/

-99999/

6.41

2.21
1.451

N03 Samp Source

N03 Samp Method

Nitrate Remarks

1

Calcium

Magnesium

Potassium

Sodium

Flouride

Bicarbonate

Carbonate

Sulfate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

Iron

Manganese

Percent o iff 1
Nitrate Info
~ N03 Sample Chilled

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Major Cations

Silica

Lab 10

Surface
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152-103-01 CBA

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/24/1971
1860
60
37-40

NDSWC 8006

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well - Destroyed
I .25in. - PVC
Trenton

Depth (ft)
0-1

1-5

5-35

35-40

40-49

49-60

Unit
TOPSOIL

CLAY

SAND

GRAVEL

SAND

SHALE

Description
Silty, clayey, sandy, yellowish brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Slightly clayey, very fine- to coarse-grained (mostly fine- to medium-grained),
subrounded, well- sorted, mostly quartz and siliceous rock fragments, scoriaceous,
lignitic

Slightly to moderately sandy, fine to coarse (mostly medium to coarse), subangular
to well- rounded, moderately well-sorted, mostly brownish western silicates, some
carbonates and shale, scoriaceous, very lignitic

Moderately gravelly, stratified, fine- to very coarse-grained, mostly coarse-grained,
subrounded, moderately well-sorted, mostly quartz and siliceous rock fragments,
lignitic

Clayey, and siltstone, slightly sandy, bedded, medium light gray, highly calcareous,
occasional brownish concretions, moderately indurated (Fort Union Group)

70



Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

IUnknown

~lown

N03 Samp Source
N03 Samp Method
Nitrate Remarks

1

Major Cations and Anions· Trace Eh~ments General Characteristics
Silica 2q Selenium -9999~ Suspended Solid -9999~
Calcium 15~ Lead -9999~ TDS Determined 121q
Magnesium 7~ Mercury' -999991 TDS Calculated 124q
Potassium 6.~ Arsenic -999991 Hardness 68~
Sodium 17~ Lithium -999991 NCH 4~
Flouride 11 Molybdenum -999991 ALK as CaC03 -9999~
Bicarbonate 7791 Strontium -9999~ SAR 2.~
Carbonate 01 Cadmium -9999~ RSC -9999~
Sulfate 39a1 EPM Percent NA 3~
Chloride 6.~ Cations Anions

Nitrate 11 Ca I 7.7E~ HC03 12.771 Color 1M]
Hydroxide -9999~ Mg I 6] C03 01 Date Started 107/30/71 I
Phosphate -999991 Na I 7.6El S04 8.291 Date Ended 108/31/71 I
Boron 01 K I O.17j CI 0.1aI Remarks
Iron 14/ F O.O~ W
Manganese 0.5~ TOT I 21.61] N03 0.021
Percent DiU -9999~ Q-I -999991
Nitrate Info TOT 21.311D N03 Sample Chilled

Chemistry,
1 of 1 Locatiion (1S210301CBA

Lab 10 I I
Surface D Sample Source ~
Date Sampled 106/29/71J Samplin~l Method D Field Conduct ~ 188~
Time Sampled 100:00:00 I Stage I -9999~ Field pH I -9999~
Pump Time I 36~ Surface Depth I 01 Field Temp I 81
Yield 17 I Downhol,e Temp I -9999~ Lab Conduct I 17601
Water Level I -9999~ Dissolved 02 I -999991 Lab pH I 7.~
Total Evacuated I ]

'-1'.'1-1.«

~
':;:;:{~~E(~;~;"
8':;:~Z;t',;:;;:;\
:~~~~/<'~.~.;..

~

!J
!]
~

~I]
il

71



152-103-01CCBl

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/] 8/1968
]86].4
58
41-44

NDSWC 2

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well - Plugged
I .25in. - Steel
Trenton

Depth (ft) Unit
0-7 CLAY

7-35 SILT

35-41 SAND

4]-51 GRAVEL

5] -58 CLAY

Descriotion
Olive-gray, soft

Dark gray, small amount of fine sand, grading to fine to medium sand about 35 ft.

Fine to medium, moderately sorted, some silt, subangular

Fine to coarse, moderately sorted, subangular to subrounded

Very silty, black flakes (possibly lignite), light bluish gray, ball-shaped (Tongue
River Formation)
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

tunknown

IUnknown

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Major Cations and Anions 1 Trace Elements General Characteristics
Silica I 221 Selenium -9999~ Suspended Solid -999991
Calcium I 2521 Lead -9999~ TDS Determined 20001

Magnesium I 9~ Mercuqf -9999~ TDS Calculated 19901
Potassium 9.~ Arsenic -999991 Hardness 10301

Sodium 26s1 Lithium -999991 NCH 31~
Flouride 0.21 Molybdenum -999991 ALK as CaC03 -9999~

Bicarbonate 8671 Strontium -999991 SAR 3.~
Carbonate 01 Cadmium -999991 RSC -9999~

Sulfate 8741 EPM Percent NA 3~
Chloride 251 Cations Anions

Nitrate 1/
Ca I 12.5~~ HC03 14.211 Color ~

Hydroxide -9999~ Mg ~ 7.9f~ C03 01 Date Started 107108/681
Phosphate -9999~ Na ~ 11.6f~ S04 18.21 Date Ended 107/15/681
Boron 0.1~ K I 0.2f~ CI 0.71/ Remarks
Iron 1q F 0.011 W
Manganese 0.3~ TOT I 32.4E~ N03 0.021

Percent Diff 11
Of -9999~

Nitrate Info TOT 33.1~o N03 Sample Chilled

Chemistry·
1 of 3 Location ··115210301CCB1

Lab ID I I
Surface D Sample Source ~
Date Sampled 106/19/6fU Sampling Method D Field Conduct -999991
Time Sampled ~OO:OO:OO ] Stage I -9999~ Field pH -999991
Pump Time I 39:g Surface Depth I 01 Field Temp -9999~
Yield 17 I Downholle Temp t -9999~ Lab Conduct 256q
Water Level I -9999~ Dissolved 02 t -9999~ Lab pH 7.~
Total Evacuated I ]

..~,., ...•.(,

, ":~~<':J_:?-,'
..•. -... .)..;--,'-~

:::::oe<~',~~~~~:;
.;-:;,ft0~/f';':

,.,.
;7;~;B:~t;
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Hardness

General Characteristics

Suspended Solid t -9999~

TDS Determined 1 21701

TDS Calculated I 21201

I 113q

I 42~

ALK as CaC03 I -99999/

I 3.~

I -9999~

I 3~

NCH

Remarks

SAR

RSC

Percent NA

Color I!J
Date Started 108/1 2/71 I
Date Ended 108/23/71 I

w

Anions
14.11

01
19.95/

0.76/

0.021

0.02/

-9999~

34.85/

-9999~

-9999~

-99999/

-99999/

-9999~

-9999~

-99999/

-9999~

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

LociEition 115210301 CCB 1

I
Sample Source ~

Sampling Method D Field Conduct 29201
Stage -9999~ Field pH -9999~
SurfacE~ Depth 01 Field Temp 81
Downhole Temp -99999/ Lab Conduct 274q
Dissolved 02 -9999~ Lab pH 7.~

EPM

Lithium

MOlybdEmum

Strontium I
Cadmium I

Trace Elements
Selenium

Lead

Mercury

Arsenh:

Cations
Oi 12.9.~ HC03

Mg 9.6:~ C03

Na 12 .4'~ S04

K 0.2'~ CI

F

TOTI 35.2:~ N03

(}j

TOT

IUnknown
:::::::==:::

IUnkr.:..:lo:..:..:w:.:..:n _

I
D
f07/13nll

(00:00:00 I
I .!§]
Ii I
t -999~

[ J
Anions.

21/
25~

11 7/

9.4/

28~
O.~

86cl
01

958/

2~

1.~

-9999~

-9999~

O.O~

121
O.3~

-9999~

I

Major Cations and

Silica I

Chemistry
1 of 3

Calcium

Magnesium

Potassium

Sodium

Flouride

Bicarbonate

Carbonate

Sulfate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

Iron

Manganese

Percent Diff I
Nitrate Infoo N03 Sample Chilled

N03 Samp Source

N03 Samp Method
Nitrate Remarks

t

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Lab 10

Surface
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115210301 CCB1

Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

Loca:tion·

~Unkl1own

~nown

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

Major Cations and Anions Trace Elements General Characteristics
Silica 231 Selenium -9999~ Suspended Solid -9999~
Calcium 3201 Lead -9999~ TDS Determined 214q
Magnesium 1301 Mercury -9999~ TDS Calculated 1990/
Potassium 1~ Arsenic -99999/ Hardness 130cl
Sodium 29q Lithium -99999/ NCH 10001
Flouride O.~ Molybdenum -99999/ ALK as CaC03 -99999/
Bicarbonate 35~ Strontium -99999/ SAR 3.51
Carbonate 01 Cadmium -99999/ RSC 01
Sulfate 1000/ EPM Percent NA 321
Chloride 321 Cations Anions

Nitrate 11
Ql l 15.9:a HC03 5.8~ Color []

Hydroxide -99999/ Mg t 10.6!~ C03 01 Date Started b 0/05/82 I

Phosphate -99999/ Na t 12.6:~ S04 20.821 Date Ended b 0/29/82 I
Boron 0.131 K I 0.3E~ CI O.~ Remarks
Iron 2.~ F 0.021 W

Manganese 0.9~ TOT~ 39.6'~ N03 0.021

Percent Diff 17.921 Q-i -99999/

Nitrate Info TOT 27.59/o N03 Sample Chilled

Lab 10 I I
Surface D Salmple Source ~
Date Sampled 108/10/8:U Sampling Method D Field Conduct 290q
Time Sampled b4:50:00J Stage I -99999/ Field pH -9999~
Pump Time I ij Surface Depth I 01 Field Temp 9.~
Yield I I Downhol~ Temp I -9999~ Lab Conduct 241cl
Water Level I -999~ DissolvE!d 02 I -9999~ Lab pH 8.11
Total Evacuated I ]
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152-103-0lDDA

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

Depth (ft) Unit
0-7 CLAY

7-17 SAND

17-19 CLAY

19-35 SAND

11/05/1983
N/A
105
95-105

Descriotion
sandy

Roger Bearce

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Domestic Well
5in. - PVC
Trenton

35-42 SAND & GRAVEL

42-47 SAND

47-63 SAND & GRA VEL

63-70 SAND

70-82 GRAVEL

82-82.5 LIGNITE

82.5-86 SAND

86-105 GRAVEL
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Major Cations and Anions Trace Elements General Characteristics
SiIica -99999/ Selenium -9999~ Suspended Solid -9999~
Calcium 2301 Lead -9999~ TDS Determined 172~
Magnesium 8~ Mercury -9999~ TDS Calculated 1680/
Potassium 1~ Arsenic -9999~ Hardness 9201
Sodium 23~ Lithium -99999/ NCH 711
Flouride o.~ Molybdenum -99999/ ALK as CaC03 -99999/
Bicarbonate 104~ Strontium -99999/ SAR 3.3/
Carbonate 01 Cadmium -99999/ RSC 01
Sulfate 57cl EPM Percent NA 3~
Chloride 311 Cations Anions

Nitrate 0.11 Ca I 11 .41~ HC03 17.05/ Color EJ
Hydroxide -99999/ Mg I 6.9!~ C03 01 Date Started 107/25/01 I
Phosphate -99999/ Na I 10.0'U S04 11.8~ Date Ended 108/03/01 I
Boron -99999/ K I 0.31~ CI 0.8~ Remarks
Iron 101 F 0.021
Manganese 1.41 TOT I 28.81~ N03 01
Percent Diffl 1.62/ Q-j -9999~
Nitrate Info TOT 29.811[if N03 Sample Chilled

Chemistry
1 of 1 Locat:ion b 521 0301 DDA

Lab ID INDSWC Lab I
Surface CJ Sample Source ~
Date Sampled 107/18/0 U Sampling Method D Field Conduct I 179cl
Time Sampled b 6:40:00] Stage I -99999/ Field pH I -999991
Pump Time L_~ Surface Depth I 01 Field Temp I -99999/
Yield b5 I Downholl~ Temp I -9999~ Lab Conduct I 23501
Water Level I -9999~ Dissolve~d 02 I -9999~ Lab pH I 7.511
Total Evacuated I l

:':'-<-,;;-"-'
'!'~-:,':;

N03 Samp Source
N03 Samp Method
Nitrate Remarks
I

INDHDLab 1

!cadmium Reducti~
Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.
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152-103-02ACA

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

06/29/1971
1860
80
37-40

NDSWC 8012

Purpose:
Well Type:
Aquifer:
Data Source:

Observation Well - Destroyed
1.25in. - ABS
Trenton

Remarks:

Deoth (ft)
0-1

1-14

14-19

19-40

40-44

44-70

70-80

Unit
TOPSOIL

CLAY

CLAY

SAND

GRAVEL

SAND

SHALE

Located on north side of road.

Lithologic Log

Descriotion
Silty, sandy, clayey, brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Same as above, only olive-gray (alluvium)

Very fine- to medium-grained (mostly fine- to medium-grained), subrounded, well-
sorted, mostly quartz, lignitic, scoriaceous

Sandy, fine to medium, subangular to well-rounded, fair sorting, mostly brownish
western silicates, Iignitic

Occasional thin silty clay lenses, fine- to very coarse-grained, subrounded, welI-
sorted, mostly quartz and siliceous rock fragments, lignitic

Moderately clayey, sandy, medium light gray with brownish gray mottling,
moderately indurated, highly calcareous, occasional thin lignite stringers (Fort
Union Group)
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132~
-9999~

9.~

1210l
7.~

Field Conduct

Field pH

Field Temp

Lab Conduct

Lab pH

,b 5210302ACA

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

I
Sample Source ~

Method CJ
I -9999~
I 01
I -9999~
I -9999~

Location

Samplin~1

Stage

Surface Depth

Downhole Temp

Dissolved 02

ru;;nown
~nown

I
D
106/30/71J
100:00:00 I
1 42~

10.5 I
I -9999~
I ]

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

Major Cations and Anions' Trace EIl~ments General Characteristics

Silica 1~ Selenium -999991 Suspended Solid -999991
Calcium 12~ Lead -999991 TDS Determined 8391
Magnesium 3~ Mercuqr -999991 TDS Calculated 8041
Potassium 6.~ Arsenic -999991 Hardness 4371
Sodium 1121 Lithium -999991 NCH 221
Flouride 11 Molybdenum -9999~ ALK as CaC03 -999991
Bicarbonate 50~ Strontium -999991 SAR 2.~
Carbonate 01 Cadmium -999991 RSC -999991

Sulfate 2511 EPM Percent NA 3~
Chloride 81 Cations Anions

Nitrate 11 Ca I 5.9!~ HC03 8.2~ Color ~

Hydroxide -999991 Mg I 2.7·~ C03 01 Date Started 107/18/71 I
Phosphate -9999~ Na 1 4.8~~ S04 5.2~ Date Ended 108/18/71 I
Boron 0.11 K I 0.11~ CI 0.2~ Remarks

Iron 3.8\ F O.O~ W
Manganese 0.21 TOT~ 13.7:~ N03 0.021
Percent DiUI -9999~ Q-i -9999~
Nitrate Info TOT 13.8~D N03 Sample Chilled

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Lab ID

Surface

'•. Chemi$try; .
1 of 1

';;.
"':,;

<:i:::',,::-.A

';~"_~~q:,r:
"; '}~:~'\~'"

, ,
';-C::;:,.:-'.'

-;.-

IJ
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152-103-02CCA

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen lnt. (ft.):

Completion Info:

06/29/1971
1860
60
27-30

NDSWC 8013

Purpose:
Well Type:
Aquifer:
Data Source:

Observation Well - Destroyed
1.25in. - ABS
Trenton

Remarks:

Depth (ft)
0-1

1-16

16-19

19-38

38-47

47-50

50-53

53-60

Unit
TOPSOIL

CLAY

CLAY

SAND

CLAY

SAND

LIGNITE

SHALE

On farmsted, south of north shelterbelt.

Lithologic Log

Description
Silty, sandy, clayey, brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Same as above, only olive-gray (alluvium)

Very fine- to medium-grained, subrounded, well- sorted, mostly quartz, Iignitic

Very silty, olive-gray, slightly to moderately plastic, cohesive, calcareous,
laminated (alluvium)

Clayey, very fine- to fine-grained, sub rounded, moderately well -sorted, "dirty-
looking" samples

Black, hard, brittle, not fractured, no water loss (Fort Union Group)

Moderately clayey, medium light gray with brownish gray mottling, moderately
indurated, highly calcareous (Fort Union Group)
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

IUnknown

~Iown

Major Cations and Anions Trace Elements General Characteristics
Silica 1~ Selenium -9999~ Suspended Solid -99999/Calcium JEJ Lead -9999~ TDS Determined 97~
Magnesium 4~ Mercury -9999~ TDS Calculated 95~Potassium 5.41 Arsenic -99999/ Hardness 5211
Sodium 127/ Lithium -99999/ NCH 841Flouride 1 .11 Molybde!num -9999~ ALK as CaC03 -99999/
Bicarbonate 53~ Strontium -9999~ SAR 2·4Carbonate 01 Cadmium -9999~ RSC -9999~
Sulfate 3411 EPM Percent NA 3~Chloride 111 Cations Anions
Nitrate 0.11 Ca 6.8'~ HC03 8.74 Color ~
Hydroxide -9999~ Mg 3.5'~ C03 01 Date Started 107/30/71 I
Phosphate -9999~ Na 5.5:~ S04 7.11 Date Ended 108/18/711
Boron 0.211 K o.1~~ CI 0.311 Remarks
Iron 61 F o.o~ W
Manganese 1.7/ TOT I 16.0<~ N03 01
Percent DiUI -9999~ Q-f -99999/Nitrate Info TOT 16.211o N03 Sample Chilled
N03 Samp Source
N03 Samp Method
Nitrate Remarks
I

"Cheniistry
bS210302CCA1 of 1 Locl:lltion

Lab 10 I I
Surface 0 S;ample Source ~
Date Sampled 107/01/71] Sampling Method D Field Conduct r 141qTime Sampled loo:oo:ocU Stage -9999~ Field pH I -9999~Pump Time I 3~ Surface Depth 01 Field Temp 1 8.~Yield [5.5 I Downhc.le Temp -99999/ Lab Conduct t 13801Water Level I -99999] Dissolvled 02 -99999/ Lab pH I 7.~Total Evacuated L_J
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152-103-03ABCl

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/2911971
1863
80
52-55

West well.

NDSWC 8015

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well - Destroyed
1.25in. - ABS
Trenton

Depth (ft) Unit
0-1 TOPSOIL

1-12 CLAY

12-36 SAND

36-45 CLAY

45-56 GRAVEL

Description
Silty, sandy, clayey, brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Very fine- to medium-grained, subrounded, well- sorted, a few thin clay lenses,
mostly quartz and siliceous rock fragments, lignitic

Occasional sand lenses, very sandy, silty, medium gray, slightly cohesive, plastic,
calcareous (alluvium)

Sandy, fine to coarse (mostly medium to coarse), subangular to rounded, fair
sorting, mostly brownish western siliceous rocks, some shale and carbonates,
moderate amount of detrital lignite

56-80 SHALE Clayey, moderately sandy to sandy, medium light gray to light gray, occasional thin
lignite stringers, moderately indurated, highly calcareous (Fort Union Group)
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Chemistry
1 of 1

155q

-9999~

8\
168q

7.~Lab pH

Field Temp

Lab Conduct

Field pH

Field Conduct I
I,
I
I

Remarks

ALK as CaC03

Color ~

Date Started 108/03/71 I
Date Ended 108/1 1 /7 1 I

SAR

RSC

Percent NA

Hardness

NCH

General Characteristics

Suspended Solid -9999~

TDS Determined 117q

TDS Calculated 115q

4061

01
-999991

5. 71
-999991

5~

w

Anions
13.7~

01
5.7~

0.3~

0.011

01
-9999~

19.9~

bS210303ABC1

-9999~

-9999~

-9999~

-9999~

-9999~

-9999~

-9999~

-9999~

HC03

C03

S04

CI

F

N03

Q-l

TOT

EPM

\

Sample Source ~

D
I -9999~

I 01
I -999991

I -999991

Locaticm

Dissolved 02

Surface Depth

Downhole Temp

Sampling Method

Stage

Lithium

Molybdenum

Strontium

Cadmium

Trace Elements

Selenium

Lead

Mercury

Arsenic

TOT I 19.81

Cations
Ca I 5.191

Mg I 2.9~

Na 1 11.4~

K 1 0.1 ~

~own

~lOwn

I
D
106/30/71 I
100:00:00 I
I 3001

b·5 I
1 -999991

I I

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Percent DiU I
Nitrate Infoo N03 Sample Chilled

Manganese

Boron

Iron

Hydroxide

Phosphate

Nitrate

Chloride

Sulfate

Carbonate

Bicarbonate

Flouride

Sodium

Magnesium

Potassium

Calcium

Major Cations and Anions

Silica 221
10~

3~
6.~

26~

0.21
841\

01
27~

1~

01
-999991

-999991

01
6.~

0.9~

-9999~

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Lab ID

Su rface
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152-103-03ABC2

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/29/1971
1863
40
17-20

NDSWC 8015A

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well - Destroyed
1.25in. - ABS
Trenton

Depth (ft) Unit
0-1 TOPSOIL

1-12 CLAY

12-33 SAND

33-38 SAND

38-40 CLAY

Description
Silty, black

Yellowish brown

Fine to medium with a little coal

Fine to medium with clay layers, a little coal

Silty, olive-gray
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

~nown

~nown

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Major Cations and Anions Trace EI'ements General Characteristics

Silica 141 Selenium -9999~ Suspended Solid -99999/

Calcium 6~ Lead -99999/ TDS Determined 3941

Magnesium 241 Mercurv -99999/ TDS Calculated 4H;1

Potassium 2.~ Arsenic -99999/ Hardness 26s1

Sodium 4~ Lithium -99999/ NCH 1~

Flouride 1.21 Molybdenum -9999~ ALK as CaC03 -99999/

Bicarbonate 3071 Stronti u m -999991 SAR 1.11

Carbonate 01 Cadmium -99999/ RSC -99999/

Su !fate 1011 EPM Percent NA 2~

Chloride 7.~ Cations Anions

Nitrate 11
Ca ~ 3.3!~ HC03 5.0~ Color ~

Hydroxide -99~ Mg ~ 1.9:a 003 01 Date Started 107/30/71 I
Phosphate -999991

Na I 1.8·a S04 2.11 Date Ended 108/18/71 I
Boron 01 K 1 0.01~ CI 0.211 Remarks

Iron 2.~ F O.O~ W

Manganese O.O~ TOT1 7.2~ N03 0.021

Percent Diff -9999~
Q-l -9999~

Nitrate Info TOT 7.421
D N03 Sample Chilled

Chemistry
1 of 1 Location b 521 0303ABC2

Lab ID I 1
Surface D Sample Source ~
Date Sampled 106/30/71J Samplin!~ Method D Field Conduct I 68~

Time Sampled 100:00:00 ] Stage 1 -99999/ Field pH I -9999~

Pump Time 1 30g Surface Depth I 01 Field Temp 1 7.~

Yield b·5 1 Downhole Temp I -999991 Lab Conduct I 72~

Water Level 1 -9999~ Dissolved 02 1 -9999~ Lab pH 1 7.91

Total Evacuated 1 J

~_;',':::'i

:r;~~~<:~~,

,"',":';'
,,,,,'(,.-,

"~~:'~\::~'~~
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152-103-05BCB

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

OS/25/1984
N/A
80
60-80

Slotted Casing from 60-8.0

Lester Larson

Purpose:
Well Type:
Aquifer:
Data Source:

Domestic Well
Oin. - PVC
Trenton
Northland Drillers

Depth (ft)
0-2

Unit
TOPSOIL

Lithologic Log

Descriotion

2-26 SAND

26-41 CLAY

41-65 SAND

65-80 SAND & GRAVEL
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403~

-9999~

-9999~

5270/

7.2~

Field Conduct

Field pH

Field Temp

Lab Conduct

Lab pH

115210305BCB

Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

LocC3ltion

I
S,ample Source ~

Sampling Method 0
Stage I -99999/

I 01
I -999991

t -999991

Surface, Depth

Downhole Temp

Dissolved 02

~NDHDLab I
kadmium Reductid

INDSWC Lab

D
107/19/01.]

108:45:00 I
r j]
f10 I
t -999~

I J
Major Cations and Anions Trace Elements General Characteristics ~
Silica -99999/ Selenium -999991 Suspended Solid -9999~
Calcium 3001 Lead -999991 TDS Determined 43101
Magnesium 100/ Mercury -99999/ TDS Calculated 4240/
Potassium 17/ Arsenic: -9999~ Hardness 120cl
Sodium 97~ Lithium -9999~ NCH 200/
Flouride 0.21 MolybdE!Ilum -9999~ ALK as CaC03 -9999~
Bicarbonate 1170/ Strontium -999991 SAR 12/
Carbonate r 01 Cadmium -99999/ RSC 01
Sulfate 2200/ EPM Percent NA 641
Chloride 151 Cations Anions
Nitrate 59/

Ca I 14.9Z! HC03 19.18/ Color ~
Hydroxide -9999~ Mg I 8.2~ C03 01 Date Started 107/25/01 I
Phosphate -9999~ Na I 42.~ S04 45.8/ Date Ended l08/03/01 I
Boron -9999~ K I O,4~ CI 0.42/ Remarks
Iron o.ocl F 0,01/
Manganese 1.~ TOT I 65.8~ N03 0.9~

Percent o iff I O.~ Q-I -9999~
Nitrate Info ---- TOT 66.361o N03 Sample Chilled

N03 Samp Source

N03 Samp Method

Nitrate Remarks

l

Chemistry
1 of 1

Lab 10

Surface

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

':' .
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152-1 03-06D D A

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/14/1979
N/A
63
57-63

Ed Larson

Purpose:
Well Type:
Aquifer:
Data Source:

Domestic Well
4in. - PYC
Trenton

Lithologic Log

Depth (ft) Unit Description

0-1 TOPSOIL

0-0

1-12 CLAY sandy

12-32 CLAY blue

32-52 CLAY sandy

52-63 SAND & ORA YEL
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

43501

-99999/

-99999/

58001

7.621

Field Conduct

Field pH

Field Temp

Lab Conduct

Lab pH

General Characteristics

Suspended Solid -99999/

TDS Determined 47301

TDS Calculated 46201

9201

1801

-9999~

1~

01
7~

Remarks

Hardness

ALK as CaC03

NCH

SAR

RSC

Percent NA

Color ~

Date Started 107/25/01 I
Date Ended 108/03/01 I

bS210306DDA

Anions
14.7~

01
52.0~

0.6~

0.021

1.9~

-99999/

69.441

-9999~

-99999/

-99999/

-999991

-99999/

-99999/

-9999~

-9999~

I
Sample Source ~

D
-999991

01
-9999~

-99999/

Location

Sampling Method

Stage

Surface Depth

Downhole Temp

Dissolved 02

EPM

Mercury

Arsenic

Lithium

Molybdenum

Strontium

Cadmium

Trace Elements

Selenium

Lead

Cations
Ca I 1O.~ HC03

Mg I i~ C03

Na 1 5~~ S04

K I O.~ CI

F

TOTI 71.QZ/ N03

Q-j

TOT

INDHDLab I
(Cadmium Reductiq

INDSWC Lab

CJ
107/19/01 I
~08:05:00 I
1 ~
bo I
I -99~

I .-J
and Anions

-9999~

2201

901

19/

12001

O.~

9021

01
25001

2~
1201

-9999~

-9999~

-99999/

0.05/

0.011

1.1 ~

N03 Samp Source

N03 Samp Method

Nitrate Remarks

r

Chemistry
1 of 1

Calcium

Magnesium

Potassium

Sodium

Flouride

Bicarbonate

Carbonate

Sulfate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

Iron

Manganese

Percent Diff I
Nitrate Info
!if N03 Sample Chilled

Su rface

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Major Cations

Silica

Lab ID
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152-103-07 AD D

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/27/1972
N/A
54
51-54

Gerald Selby

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Domestic Well
4in. - PYC
Trenton

Depth (ft)
0-2

Unit
TOPSOIL

Description

2-49 CLAY

49-54 SAND & GRAVEL
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Location b5210307ADD

I
Sample Source ~

Sampling Method D Field Conduct 7201
Stage I -99999/ Field pH -999991
Surface Depth I 01 Field Temp -99999/
Downhole Temp I -999991 Lab Conduct 88~
DissolvE!d 02 I -9999~ Lab pH 7.811

lNDHDLab I
ICadmium Reductiq

INDSWC Lab

CJ
107/19/011

b 3:45:00 I
1 1]
bo I
I -9999:21

l J

Chemistry
1 of 1

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Major Cations and Anions 1 Trace Elements I General Characteristics =:I
Silica -9999~ Selenium -99999/ I Suspended Solid -9999~ I
Calcium 691 Lead -999991 I TDS Determined 599/ I

Magnesium

311 I
Mercury -9999~ TDS Calculated 55~

Potassium 7.21 Arsenic -999991 Hardness 3001
Sodium 801 I Lithium -9999~ NCH 351

Flouride o.~ I Molybdenum -9999~ ALK as CaC03 -999991

Bicarbonate 32~ Strontium -999991 SAR 21
Carbonate 01 Cadmium -999991 RSC 01

Sulfate 19~ EPM Percent NA 3~
Chloride 1~ Cations Anions

Nitrate 0.11 Ca I 3.4.~ HC03 5.291 Color []
Hydroxide -9999~ Mg 1 2.5!~ C03 01 Date Started 107/27/01 I
Phosphate -999991 Na I 3.41~ S04 3.9~ Date Ended 108/02/01 I
Boron -9999~ K I 0.1l~ CI 0.391 Remarks

Iron 1.11 j TOT)

F o.o~
Manganese 0.971 9.6~ N03 01
Percent DiU 0.11

Q-i -999991
Nitrate Info TOT 9.671!if N03 Sample Chilled

Lab ID

Surface

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

~

~

~
~

~

f;J..
~

11
Sl
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152-103-07DDDI

Date Completed:
1.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

06/]4/]965
]865.85
199.5
]5]-]54

NDSWC 2349

Purpose:
Well Type:
Aquifer:
Data Source:

Observation Well
] .25in. - ABS
Trenton

Remarks:

Depth (ft) Unit
0-1 SOIL

1-12 CLAY

12-] 7 CLAY

] 7-34 SAND

34-46 GRAVEL

46-95 CLAY

95-]44 CLAY

]44-]56 GRAVEL

]56-164 LIGN]TE

]64-200 CLAY

SOUTH WELL (NORTH WELL WAS DESTROYED)

Lithologic Log

Description
Black

Dark yellowish brown, silty, slight]y calcareous, oxidized

Dark greenish gray, (color change from above is gradational), silty

Fine, moderately well-sorted, angular to rounded

Sandy, poorly sorted, angular to rounded

Olive-gray to light olive-gray, silty and sandy, (probably some interbedded sand
lenses); contains lignite

Greenish gray, sandy; contains lignite

Fine to coarse, poorly sorted, angular

Black (Fort Union Group)

Light olive-gray, silty, calcareous (Fort Union Group)
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

lunknown
lunknown

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

rMajor Cations and Anions - Trace EIElments General Characteristics

Silica 2~ Selenium -9999~ Suspended Solid -9999~

Calcium 14~ Lead -999991 TDS Determined 97~

Magnesium 2~ Mercury -999991 TDS Calculated 97~

Potassium 121 Arsenic -999991 Hardness 4861

Sodium 15~ Lithium -999991 NCH 01

Flouride o.~ Molybdenum -9999~ ALK as CaC03 -999991

Bicarbonate 6821 Strontium -9999~ SAR 3.11

Carbonate 01 Cadmium -9999~ RSC -9999~

Su !fate 25~ EPM Percent NA 371

Chloride 9.~ Cations Anions

Nitrate 2.21
Ca I 7 .4~~ HC03 11.1s! Color 0

Hydroxide -9999~ Mg 1 2.~~ C03 01 Date Started 107/06/651

Phosphate -999991
Na I 6.8:~ S04 5.3~ Date Ended 107/26/651

Boron 0.441 K 1 0.3·~ CI 0.271 Remarks

Iron 2. 71 F 0.021 W

Manganese -999991 TOT~ 16.8~ N03 0.041

Percent DiUI -9999~
Q-l -999991

Nitrate Info TOT 16.841o N03 Sample Chilled

Chemistry
•..~.. , ~ b 521 030700011 of 5 Location

Lab 10 I I
Su rface D Sample Source ~

Date Sampled 106/15/651 Samplingl Method D Field Conduct I -9999~

Time Sampled 100:00:00 I Stage -999991 Field pH I -999991

Pump Time 1 -999991 Surface Depth 01 Field Temp I -999991

Yield 1 1 Downholl:~ Temp -9999~ Lab Conduct I 14201

Water Level I -999991 Dissolved 02 -999991 Lab pH I 81

Total Evacuated I I
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

lunknown

IUnknown

N03 Samp Source
N03 Samp Method
Nitrate Remarks
I

Major Cations and Anions Trace Elements General Characteristics
Silica 311 Selenium -99999/ Suspended Solid -9999~
Calcium 1111 Lead -99999/ TDS Determined 953/
Magnesium 5q Mercury -99999/ TDS Calculated 9261
Potassium 9.21 Arsenic -99999/ Hardness 4821
Sodium 15~ Lithium -99999/ NCH 01
Flouride o.~ Molybdenum -99999/ ALK as CaC03 -99999/
Bicarbonate 6721 Strontium -99999/ SAR 31
Carbonate 01 Cadmium -999991 RSC -99999/
Sulfate 2221 EPM Percent NA 40/
Chloride 1~ Cations Anions
Nitrate 2.~ Ca t 5.5~ HC03 11.011 Color ~

Hydroxide -9999~ Mg I 4.1 TI C03 01 Date Started 108/09/71 I
Phosphate -9999~ Na ~ 6··a S04 4.621 Date Ended 108/19/71 I
Boron 0.1~ K ~ 0.2.~ CI 0.2~ Remarks
Iron 4.~ F 0.031 w
Manganese o.o~ TOT I 16.5~ N03 0.041
Percent DiUI -9999~ Gi -9999~

Nitrate Info TOT 15.9~o N03 Sample Chilled

Chemistry
1 of 5 Location b 521 03070001

Lab 10 I I
Surface CJ Sample Source ~
Date Sampled 107/02/71 I Sampling Method D Field Conduct 1100/
Time Sampled 100:00:00 I Stage I -9999~ Field pH -99999/

Pump Time I -99999/ Surface Depth I 01 Field Temp 81
Yield 12.5 I Downhole Temp I -99999/ Lab Conduct 137q
Water Level I -99999/ Dissolved 02 I -99999/ Lab pH 7.~
Total Evacuated I I

~~'-:<'k\;;,
~,{~~.

;o,:;f:t;;
- - r-'_.

·~'-~j~t{

;':?',~-~
..' -. , ~~,,;~
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

lUnknown
IUnknown

N03 Samp Source
N03 Samp Method
Nitrate Remarks
l

Major Cations and Anions' Trace Eh~ments General Characteristics

Silica 291 Selenium -9999~ Suspended Solid I -9999~

Calcium 12~ Lead -9999~ TDS Determined I 87~

Magnesium 4~ Mercury -9999~ TDS Calculated l 8921

Potassium 121 Arsenic -999991 Hardness I 48cl

Sodium 15cl Lithium -9999~ NCH I 01

Flouride 0.6\ Molybdenum -9999~ ALK as CaC03 l -9999~

Bicarbonate 65~ Strontium -9999~ SAR J 3\

Carbonate 0\ Cadmium -9999~ RSC l 11

Sulfate 20~ EPM Percent NA I 401

Chloride 1cl Cations Anions

Nitrate 11 Ca 5.9~ HC03 10.7~ Color l!J
Hydroxide -999991 Mg 3.5:4\ C03 0\ Date Started l09/29/82 1

Phosphate -9999~ Na 6.5~ S04 4.1~ Date Ended b 0/29/82 I

Boron 0.1~ K 0.3:] CI 0.2s1 Remarks

Iron 1.~ F 0.03/ w
Manganese 0.27\ TOT) 16.~U1 N03 0.021

Percent Difd 3.5~ Q-I -9999~
Nitrate Info TOT 15.2~o N03 Sample Chilled

Chemistry
1 of 5 Locatl4)n

Lab ID I I
Surface D Sample Source ~

Date Sampled 108/11/82\ Sampling Method D Field Conduct I 13901

Time Sampled 08:20:00 I Stage I -999991 Field pH I -999991

Pump Time 2~ Surface Depth I ol Field Temp I 91

Yield I Downhoh~ Temp I -9999~ Lab Conduct I 13301

Water Level -9999~ Dissolved 02 I -9999~ Lab pH I 81

Total Evacuated 1

~
:"l .>.:: .

'.~.. ',

~

~

~

~

~

fi]
jJ
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Remarks

Color ~
Date Started '-0-9-/1-7-/9-3-\

Date Ended b 2/30/931

General Characteristics

Suspended Solid I -9999~

TDS Determined I 927\

TDS Calculated I 98cl

Hardness I 5001

NCH , ~

ALK as CaC03 I -9999~

SAR I 3.1\

RSC I 11
Percent NA I 4 cl

0\
01
0\
1\

5cl
3\

130q

-9999~

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Anions
HC03 , 11.3~

003 J 0\
S04 J 5.21\

CI I 0.3~

F I 0.021

N03 I 0.09\

Q-I J -9999~

TOT J 17.0~

Trace EI'ements

Selenium I
Lead I
Mercury I
Arsenic I
Lithium I
MolybdE!num I
Strontium I
Cadmium I

EPM

Locatll:m

TOTI 17.~

Cations
Gal 5.9~

Mg J 4.(~

Na I 6.!~

K I o.:~

lunknown

JUnknown

INDSWC Lab

0
108/23/93\

Field Conduct I 148cl

15:33:00 1
Field pH

, 7.7~

-9999~
Field Temp I -9999~

I Lab Conduct I 139cl

-9999~
Lab pH I 7.9\

I

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Manganese

Percent DiU 1
Nitrate Infoo N03 Sample Chilled

Iron

Boron

Hydroxide

Phosphate

Nitrate

Chloride

Sulfate

Carbonate

Bicarbonate

Flouride

Sodium

-
, .': ... " .;, .~',.~..• ,--.:"

.. <;:;:: -'\t~:
-:.> ,-:

"::.:':.~:.-~~-!.:."

~.'~i,· Chemis~r~f 5·

<la I Lab 10
Surface~11Da'e Sampled.-..s Time Sampled

;a:l Pump Time

~ Yield

=\ ;E:, ~::~~::edand Anions
11II Silica 3~

Calcium 12q

al :::::s~~U: :~
';;;, .0., '.""'r;,; ~.'~

16cl

o.~
6921

01
25~

1~

5.4\

-9999~

-9999~

0.1~

0.021

0.121

0.6~
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133~

-9999~

-9999~

154~

7.81\

Field Conduct

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Location

Dissolved 02

Surface Depth

Downhole Temp

11521030!DDD1 S1
I [i:f Verified

Sample Source ~

Sampling Method D
Stage I -9999~ Field pH

l 01 Field Temp

l -999991 L.ab Conduct

~ -999991 L.ab pH

~)HDLab I
[gadmium Reducti~

INDSWC Lab

D
'07/17/01J

b 7:35:00]

I 3~
12 I
I 5.£~

I ]

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Major Cations and Anions Trace Elements General Characteristics

Silica -9999~ Selenium -9999~ Sus,pended Solid I -999991

Calcium 1401 Lead -9999~ TDS Determined I 104cl

Magnesium 4~ Mercury -9999~ TDS Calculated I 103cl

Potassium 101 Arsenic -999991 Hardness I 54cl

Sodium 18~ Lithium -999991 NCI-I ~ 01

Flouride O.~ Molybdenum -999991 AU( as CaC03 ~ -9999~

Bicarbonate 82~ Strontium -9999~ SAR l 3.~

Carbonate 01 Cadmium -9999~ RSC I 3\

Sulfate 23~ EPM Percent NA ~ 421

Chloride 141
Cations Anions

Nitrate 0.11
Ca 6.991 HC03 13.511 Color II]

Hydroxide -999991 Mg 3.7~ C03 01 Date Started 107/24/01 I
Phosphate -999991

Na 7.8~ S04 4.7~ Daite Ended 108/03/01 I
Boron -9999~ K 0.2~ CI 0.3~ Remarks

Iron 0.5~ F O.O~
Manganese 0.2~ TOTl 18.8~ N03 01

Percent oiff I 0.3~
Q-l -999991

Nitrate Info TOT 18.721

!if N03 Sample Chilled

"~~hemistry
1 of 5

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Lab 10

Surface
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152-103-070 DD2

Date Completed:
L.S. Elevation Cft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/30/1971
1871
40
32-35

NORTH WELL

NDSWC 8018

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well - Destroyed
1.25in. - ABS
Tr~:nton

Depth (ft)
0-1

I - I 3

13-27

27-40

Unit
TOPSOIL

CLAY

CLAY

SAND

Description
Silty, sandy, clayey, dark brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Same as above, only olive-gray (alluvium)

Slightly to moderately gravelly, fine- to coarse-grained, subrounded, moderately
well-sorted, mostly quartz, lignitic
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

IUnknown

IUn~~nown

Major Cations and Anions Trace Elements General Characteristics
Silica 1 1~ Selenium -9999~ Suspended Solid -99999/
Calcium I 17~ Lead -9999~ TDS Determined 139q
Magnesium 711 Mercury -9999~ TDS Calculated 137q
Potassium 8.9/ Arsenic -99999/ Hardness 734
Sodium 2001 Lithium -99999/ NCH 801
Flouride 0.31 Molybdenum -9999~ ALiK as CaC03 -99999/
Bicarbonate 79~ Strontium -9999~ SAR 3.21
Carbonate 01 Cadmium -9999~ RSC -99999/
Sulfate 47~ EPM Percent NA 3~
Chloride 1~ Cations Anions
Nitrate 2.21 O:l 8.8~ HC03 13.0~ Color mJ
Hydroxide -99999/ Mg 5.8~ C03 01 Date Started 108/09/71 1

Phosphate -9999~ Na 8.~ S04 9.91/ Date Ended 108119/71 I
Boron 0.211 K 0.2~ CI 0.541 Remarks
Iron 6.~ F 0.021 W

Manganese o.~ TOT I 23.~ N03 0.041

Percent Diff -99999/ Q-f -9999~
-Nitrate Info TOT 23.5~D N03 Sample Chilled

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

Chemistry

11521,~30;DDD~1 of 1 Location

Lab ID I I [if Verified
Surface CJ Sample Source ~
Date Sampled 107102/i~ Sampling Method 0 Field Conduct 201cl
Time Sampled 100:00:0Q] Stage t -9999~ Field pH -99999/
Pump Time I 3~ Surface Depth 1 01 Field Temp 71
Yield 16.5 I Downhol~ Temp 1 -99999/ Lab Conduct 192q
Water Level 1 -999'ijJ Dissolved 02 I -99999/ Lab pH 7.~
Total Evacuated I :J

jJ;~
~]
~

~

~

II]
gJ

roO:

'>::~;":>~A>.

:'~W:,',:{t,::·}
; ';'"'>'''
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152-103-08888

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

05/19/1965
1901
220.5
135-138

DESTROYED 1975

NDSWC 2341

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well- Destroyed
1.25in. - ABS
Trenton

Depth (ft) Unit
0-1 SOIL

I-53 CLAY

53-76 GRAVEL

76-83 SAND

83-99 GRAVEL

99-110 SAND

110-115 GRAVEL

115-126 CLAY

126-137 GRAVEL

137-148 CLAY

148-173 SAND

173-178 GRAVEL

178-220 CLAY

Descriotion
Black

Dusky yellow, silty, calcareous, much fine lignite

Sandy, poorly sorted, angular

Very fine, or silt (no sample)

Sandy, poorly sorted, maximum size 40 millimeter

Fine to coarse, poorly sorted, much lignite

Sandy, poorly sorted, subrounded to rounded, predominant size about 10
millimeters

Olive-black, sandy; color due to abundant lignite particles

Sandy, poorly sorted; size ranged from about 0.25 to 12 millimeters, predominant
sizes are 1 and 10 millimeters

Olive-gray to greenish gray, sandy and silty, calcareous

Fine to coarse, poorly sorted, angular

Fine, much lignite

Light gray to brownish gray, sandy and silty (Fort Union Group)
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Fields that have not bleen measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

~JnknOWn
EJnknown

N03 Samp Source

N03 Samp Method
Nitrate Remarks

1

Major Cations and Anions Trace Elements General Characteristics

Silica 2~
Selenium I -99999\ Sw;;pended Solid , -9999~

Calcium 18~
Lead J -9999~ TDS Determined I 169cl

Magnesium 4~ Mercury , -9999~ TDS Calculated I 165cl

Potassium 1~
Arsenic l -9999~ Hardness J 65~

Sodium 29~
Lithium I -9999~ NCH J 16~

Flouride O.~ Molybdenum I -9999~ ALK as CaC03 1 -99999\

Bicarbonate 59~
Strontium I -9999~ SJl.R I 51

Carbonate 0\ Cadmium J -9999~ RSiC I -9999~

Sulfate 77cl EPM
Percent NA J 4~

Chloride 6.~ Cations Anions

Nitrate I O.~
Ca , 9.3~ HC031 9.~

Color 0
Hydroxide J -9999~ Mg J 3.~ 003

, 0\ Delte Started 107 /0 6/6 5 I

Phosphate I -9999~, Na I 12.8~ S04 I 16.03/ Delte Ended 107/23/65\

Boron I 0.3~ K I 0.3~ CI I 0.1~ Remarks

Iron I 101 F , 0.02\ W

Manganese I -999991 TOT) 26.2~ N03 , 0.011

Percent DiU' 0.461
a; I -9999~

Nitrate Info TOT ) 26.0~o N03 Sample Chilled

Chemistry 11521~308B"BB 2J
1 of Location

Lab ID I l IiJ Verified

Surface 0 Sample Source ~

Date Sampled 106/14/6!U Sampling Method 0 F:ield Conduct I -9999~

Time Sampled 100:00:00] Stage ~ -9999~ Field pH I -9999~

Pump Time -999~~ Surface Depth I 01 Field Temp I 8.~

Yield \ Downhol~ Temp l -9999~ Lab Conduct I 2150/

Water Level -999!~ Dissolved 02 I -9999~ Lab pH I 8\

Total Evacuated ]

,-~'
··"·:·:::>it;,.,:,;. -""." '

,%,:;c;:~ "~;~,~};

~] ---,l.QP;
,.....__ .•~--...'.- .

~

~l
~

~

ii
iii]
>·1t~:i~·;~,.',
::~j:?;'

"
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Fields that have not bee!n measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

;,.Chemistry
1 of 2

Field Conduct 1 23301

Field pH 1 -999991

Field Temp 1 81

L.ab Conduct I 22801

L.ab pH 1 7.~

ALl( as CaC03

Color ~

Date Started 1-0-8-/0-3-/-7-1-1

Dat,e Ended 108/11/711

Remarks

Percent NA

SAB

RSG

NCH

Hardness

General Characteristics

Suspended Solid -9999~

TDS Determined 17101

TDS Calculated 16901

70~

21~

-9999~

4.~

-9999~

4~

w

L.ocation

Sample Source

Sampling Method

Stage

Surface Depth

Downhole Temp

Dissolved 02

Trace Elements

Selenium -999991

Lead -999991

Mercury -999991

Arsenic -9999~

Lithium -9999~

Molybdenum -9999~

Strontium -9999~

Cadmium -9999~

EPM
Cations Anions

Ca I 8.3~ HC03 9.8~

Mg I 5.7~ C03 01

Na I 12.62\ S04 16.6~

K I 0.311 CI 0.34\

F 0.021

TOTI 27.0~ N03 0.0~

Q-\ -9999~

TOT 26.921

fi!!iknown

fi!!iknown

I
D
107/02/7 n
100:00:00]

I 2~

b·5 I
I -999~~

'__ .J

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

Major Cations and Anions

Silica 2~

Calcium 16~

Magnesium 7~

Potassium 121

Sodium 2901

Flouride o.~
Bicarbonate 60~

Carbonate 01

Sulfate 8001

Chloride 121

Nitrate 11

Hydroxide -9999~

Phosphate -9999~

Boron 0.2~

Iron 8.21

Manganese 0.521

Percent Diul -999991
Nitrate Info

D N03 SampleChilled

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Lab ID

Surface
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152-103-08CBCl
NDSWC 8020

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

07/02/1971
1863
200
157-163

Purpose:
Well Type:
Aquifer:
Data Source:

Observation Well - Destroyed
1.25in. - ABS
Trenton

Remarks:

Depth (ft) Unit
0-1 TOPSOIL

1-16 CLAY

16-19 CLAY

19-31 SAND

31-45 GRAVEL

East side of n-s irr. ditch. East of road.

Lithologic Log

Description
Silty, sandy, clayey, brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Same as above, only olive-gray (alluvium)

Very fine- to medium-grained, subrounded, moderately well-sorted, mostly quartz
and siliceous rock fragments, some shale, lignitic

Moderately sandy, fine to coarse, subangular to rounded, fair sorting,
predominantly brownish western siliceous rocks, some shale, carbonates, scoria
and lignite

45-51

51-58

58-88

88-94

94-138

CLAY

SAND

CLAY

GRAVEL

SAND

Moderately silty, sandy, medium gray, light olive-gray laminae, moderately
indurated, slightly plastic, highly calcareous (alluvium)

Occasional thin clay lenses, very fine- to coarse-grained (Mostly fine- to medium-
grained), subangular to rounded, moderately well-sorted, mostly quartz, lignitic

Very silty, sandy, medium gray with light olive-gray laminae, cohesive, moderately
plastic, highly calcareous (alluvium)

Sandy, fine to coarse, angular to well-rounded, fair to poor sorting, mostly
brownish western siliceous rocks and shale, some lignite

Moderately clayey, fine- to medium-grained, subangular to rounded, moderately
well-sorted, predominantly quartz, very lignitic, gravel caving from above
occasional thin gravel layers, clay occurs as thin lenses and probably as matrix
material (dirty-looking samples)

138-180 GRAVEL AND COBBLES Sandy, clayey, fine to coarse, angular to well-rounded, mostly
brownish western siliceous rocks, some shale, much lignite

180-200 SHALE Clayey, slightly and, medium light gray with dark brownish gray bedding,
occasional thin lignite stringers, moderately indurated, slightly to moderately
calcareous (Fort Union Group)
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

~known

~known

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

Major Cations and Anions Trace Elements General Characteristics

Silica 3~ Selenium -9999~ Suspended Solid -9999~

Calcium 12~ Lead -9999~ TDS Determined 88~

Magnesium 4~ Mercury -9999~ TDS Calculated 86~

Potassium 7.~ Arsenic -9999~ Hardness 5011

Sodium 11 ~ Lithium -9999~ NCtt 3cl

Flouride o.~ Molybdenum -9999~ ALK as CaC03 -999991

Bicarbonate 57~ Strontium -9999~ SAB 2.21

Carbonate 01 Cadmium -9999~ RSG -999991

Sulfate 24a1 EPM Percent NA 3~

Chloride 121 Cations Anions

Nitrate 01
Ca I 6.1~ HC03 9.411 Color I!J

Hydroxide -9999~ Mg I 3.7e1 C03 01 Dat·e Started 108/12/71 I
Phosphate -999991 Na I 51 S04 5.1~ Dah~ Ended 108/23/71 I
Boron 01 K I 0.1~ CI 0.341 Remarks

Iron 01 F o.o~ W

Manganese o.~ TOT I 15.1 ~ N03 01

Percent Diff -9999~ GI -9999~

Nitrate Info TOT 14.941
D N03 Sample Chilled

'-~-h<

Chemistry
.ll~210308CBC1~

. ,.' -,' ,--."

1 of 1 Location

Lab 10 I I IiJ Verified

Surface D Sample Source ~

Date Sampled 107/14/7 ·u Sampling Method D Field Conduct I 12801

Time Sampled ~oo:oo:ooJ Stage I -9999~ Field pH , -9999~

Pump Time I 3~~ Surface Depth I 01 Field Temp I 81

Yield ~ I Downhole Temp I -9999~ L.ab Conduct I 12801

Water Level I -999~~ Dissolved 02 1 -9999~ L.ab pH I 7.~

Total Evacuated I ]
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152-103-08CBC2

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

07/13/1971
1863
40
28-31

NDSWC 8020A

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well- Destroyed
1.25in. - ABS
Trenton

Depth (ft) Unit
0-1 TOPSOIL

1-16 CLAY

16-19 CLAY

19-31 SAND

31-40 GRAVEL

Description

Silty, yellowish brown

Silty, olive-gray

Fine to medium with a little coal

Fine, medium to coarse, with sand layers and a little coal
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

~known

~known

Major Cations and Anions Trace Elements Gl:!neral Characteristics
Silica 1~ Selenium -99999/ Suspended Solid -9999~
Calcium 1341 Lead -99999/ T[)S Determined 75~
Magnesium 4~ Mercury -99999/ T[)S Calculated 72~
Potassium 4.2/ Arsenic -99999/ H~lrdness 5221
Sodium 6~ Lithium -9999~ NGH 7a1
Flouride 0.21 Molybdenum -9999~ AL.K as CaC03 -99999/
Bicarbonate 5411 Strontium -9999~ St~R 1.2/
Carbonate 01 Cadmium -9999~ RSC -9999~
Sulfate 1801 EPM Percent NA 211
Chloride 8.61 Cations Anions

Nitrate 3.~
Ca 6.6~ HC03 8.8~ Cedor IT]

Hydroxide -99999/ Mg 3.~ C03 01 Date Started 108/12/71 I
Phosphate -9999~ Na 2.741 S04 3.7~ Date Ended 108/23/71 I
Boron o.o~ K 0.111 CI 0.241 Remarks
Iron 01 F 0.011 W
Manganese 1.~ TOTI 13.241 N03 0.061

Percent DiUI 1.3/ Q1 -99999/
Nitrate Info TOT 12.9~o N03 Sample Chilled

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

Chemistry
11521030~CBC2.·111 of 1 Location

Lab ID I I !;~Verified

Surface D Sample Source ~
Date Sampled t07/14/W Sampling Method D Field Conduct 112~
Time Sampled 100:00:oQ] Stage I -9999~ Field pH -9999~
Pump Time t :~ Surface Depth I 01 Field Temp 91
Yield I I Downhole Temp I -9999~ Lab Conduct 1110/
Water Level r -9999~ Dissolved 02 I -9999~ Lab pH 7.~
Total Evacuated I :J

~~

«I'.'J...... '

J-
.!l
~

~

fIJ
j]
,./,:,'i\~(~·;·....;tl~

~~;~:,!~Z~'~,~~:.y
,~(;,
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152-103-08CDB

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

07/14/1971
1863
40
27-30

North ditch.

NDSWC 8025

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well - Destroyed
1.25in. - ABS
Trenton

Depth (ft)
0-1

1-15

15-21

21-40

Unit
TOPSOIL

CLAY

CLAY

SAND

Description
Silty, sandy, clayey, bro'WTI

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Same as above, only olive-gray (alluvium)

Very fine- to medium-grained, subrounded, well- sorted, mostly quartz, lignitic,
shaley
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Determined

Remarks

ALK as CaC03

Percent NA

NCt-!

Color []

Date Started 108/12/71 I
Datle Ended 108/23/71 I

TDS Calculated

TDS

SAB

RSG

Hardness

General Characteristics

Suspended Solid -9999~

93~
8841

5141

111
-9999~

2.41

-999991

341

w

Anions
1o.o~

01
5.11

0.311

0.021

01
-9999~

15.4~

-9999~

-9999~

-9999~

-9999~

-9999~

-9999~

-9999~

-9999~

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Field Conduct 148~

Field pH -9999~

Surface Depth Field Temp 81

Downhole Temp Lab Conduct 132~

Dissolved 02 Lab pH 7.~

EPM

Location

Trace Elements

Selenium 1
Lead 1
Mercury 1
Arsenic 1
lithium I
Molybdenum I
Strontium I
Cadmium I

Cations
Ca I 6.3~ HC03

Mg 1 3.9~ C03

Na I 5.3~ 804

K 1 0.1 ~ CI

F

TOT 1 15.841 N03

a;

TOT

~known

~known

Anions

1~

12~

4~

6.~

12~

o.~
61~

01
24~

111
o.~

-9999~

-9999~

0.11
o.~
1.3/

1 .11

I
D
107/15/7U

100:00:00J

l 3E~

I-I
1 -999S~

1__ .J

N03 Samp Source

N03 Samp Method

Nitrate Remarks

1

Percent Diff
Nitrate Infoo N03 Sample Chilled

Chemistry
1 of 1

Sodium

Flouride

Bicarbonate

Carbonate

Sulfate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

Iron

Manganese

Calcium

Major Cations and

Silica 1
1

Magnesium I
Potassium

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Lab ID

Surface

,': ~L~~,'~~'~:"::;

Ii]
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152-103-09ABBI

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/30/1971
1873.8
110
90-93

North well

NDSWC 8017

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
1.25in. - ABS
Trenton

Depth (ft) Unit
0-1 TOPSOIL

1-19 CLAY

19-26 CLAY

26-35 SAND

35-54 GRAVEL

54-59 SAND

59-63 GRAVEL

63-72 SAND

72-76 CLAY

76-92 SAND

92-95 GRAVEL

95-110 SHALE

Descriotion
Sandy, silty, clayey, dark brown

Very silty, slightly to moderately sandy, dark yellowish brown, slightly cohesive,
plastic, oxidized (alluvium)

Same as above, only olive-gray (alluvium)

Very fine- to medium-grained, subrounded, moderately well-sorted, mostly quartz
and siliceous rock fragments, lignitic

Moderately sandy, fine to coarse (mostly fine to medium), subangular to rounded,
fair sorting, mostly brownish western siliceous rocks, some shale, carbonates,

scoria and lignite

Fine- to coarse-grained, subrounded, moderately well-sorted, mostly quartz, lignitic

Very sandy, fine to medium, angular to well-rounded, fair sorting, predominantly
brownish western silicates, lignitic

Slightly clayey, fine- to coarse-grained, subangular to rounded, predominantly
quartz and siliceous rock fragments, lignitic

Very silty, medium gray, laminated, moderately cohesive, plastic, highly
calcareous (alluvium)

Slightly clayey, very fine- to coarse-grained (mostly medium-grained), subrounded,
moderately well-sorted, mostly quartz, much detrital lignite

Cobbles, sandy, fine to coarse, angular to well-rounded, poorly sorted,
predominantly western siliceous rocks

Moderately clayey, medium light gray with occasional brownish gray mottling and
concretions, moderately indurated, highly calcareous, a few thin lignite stringers

(Fort Union Group)
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Chemistry
1 of 2 .

12401

-999991

81
12201

7. 71

Color ~

Datl:~ Started 108/03/71 I
DatE~Ended 108/11/71 I

Remarks

General Characteristics

Suspended Solid -9999~

TDS Determined 88~

TDS Calculated 8121

Hardness 26~

NCt11 01
ALK as CaC03 -999991

SAB 51
RSC: -999991

Percent NA 6 01

w

Anions
8.261

01
4.891

0.1 91
O.O~

01
-9999~

13.3~

-9999~

-9999~

-9999~

-9999~

-9999~

-9999~

-9999~

-9999~

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Location

Dissolved 02

11521 0309ABB 1;;;;U
I [il Verified

Sample Source ~

Sampling Method D Field Conduct I
Stage 1 -999991 Field pH I

1 01 Field Temp I
I -999991 Lab Conduct I
I -999991 Lab pH I

Surface Depth

Downhole Temp

EPM

Lithium

Molybdenum

Strontium

Cadmium

Trace Elements

Selenium

Lead

Mercury

Arsenic

Cations
C:i I 3.491 HC03

Mg I 1.891 C03

Na I 8.1~ S04

K I 0.1 ~ CI

F

TOTI 13.7 4\ N03

Oi

TOT

~<nown

~<nown

l
D
107/02/71J

100:00:00 ]

I 48~
b·5 I
I -9999~

I J

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Percent Diff
Nitrate Infoo N03 Sample Chilled

Manganese

Boron

Iron

Chloride

Carbonate

Su Ifate

Bicarbonate

Hydroxide

Phosphate

Nitrate

Sodium

Flouride

Magnesium

Potassium

Calcium

Major Cations and Anions

Silica I 3q7q
2~

7.21

188\

O.~
504\

01
23~
6.~

01
-999991

-999991

0.8~

2.~

0.221

1.31

Su rface

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Lab ID

~'~:!~~~;~i~:;·.;~~4\
:J';:';::u?:.;;

;~':':_':~':';~~
-::,~ ,:';:: :

l;-:!;''/,;

. ,':(.:<~:i
;~"":;«-~

;<',';,:, ""'-' ~
';:',:"l,:/';,i:

;:J::;~~<;;B'::~'
;}~,:"._;,,:';~
,.," (~~i'
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

~IHDLab I
~dmium Reductiq

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

Major Cations and Anions Trace Elements General Characteristics

Silica I -9999~ Selenium -9999~ Susipended Solid -9999~

Calcium 1601 Lead -999991 TDS Determined 148q

Magnesium 4~ Mercury -999991 TDS Calculated 141~

Potassium 121 Arsenic -999991 Hardness 60~

Sodium 22~ Lithium -9999~ NCI-I 19~

Flouride O.~ Molybdenum -9999~ AU' as CaC03 -9999~

Bicarbonate 49~ Strontium -9999~ SAR 3.~

Carbonate 01 Cadmium -9999~ RSC 01

Sulfate 71q EPM Percent NA 4~

Chloride 7.~
Cations Anions

Nitrate 0.11
Ca I 7.981 HC03 8.1~ Collor II]

Hydroxide -9999~ Mg I 3.951 C03 01 Date Started 107/24/01 I
Phosphate -9999~

Na I 9.5~ S04 14.781 Date Ended 108/03/01 I
Boron -9999~ K I 0.311 CI 0.211 Remarks

Iron 4.~ F 0.03/

Manganese 0.5~ TOT I 21.811 N03 01

Percent DiU 3.0~
Q-I -999991

Nitrate Info TOT 23.21!if N03 SampleChilled

Chemistry
·115210309ABB1~1 of 2 Location

Lab 10 INDSWC Lab I ~ Verified

Su rface D Sample Source ~

Date Sampled 107/17/01] Sampling Method D Field Conduct 161~

Time Sampled b9:30:00] Stage 1 -9999~ Field pH -999991

Pump Time I l~ Surface Depth I 01 Field Temp -9999~

Yield 12 I Downhole Temp I -9999~ Lab Conduct 196~

Water Level I 18.,~ Dissolved 02 I -9999~ Lab pH 7.791

Total Evacuated I ]
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152-103-09ABB2

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/30/1971
1873.92
40
27-30

South well

NDSWC 8017A

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
1.25in. - ABS
Trenton

Depth (ft) Unit
0-1 TOPSOIL

1-19 CLAY

19-26 CLAY

26-35 SAND

35-40 GRAVEL

Description
Silty, black

Silty, yellowish brown

Silty, olive-gray

Fine to medium with a little clay

Fine, medium to coarse-It's about 1/4 in. with a little coal and clay
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

lunknown
IUnknown

N03 Samp Source
N03 Samp Method
Nitrate Remarks
I

Major Cations and Anions Trace Elements General Characteristics
Silica 241 Selenium -9999~ Suspended Solid -9999~
Calcium 611 Lead -9999~ TDS Determined 7721
Magnesium 231 Mercury -999991 TDS Calculated 74~
Potassium 5.d Arsenic -999991 Hardness 2481
Sodium 1731 Lithium -9999~ NCH 01
Flouride O.~ Molybdenum -9999~ ALK as CaC03 -9999~
Bicarbonate 49~ Strontium -9999~ SAR 4.~
Carbonate 0\ Cadmium -9999~ RSC -999991
Sulfate 20~ EPM Percent NA 6cl
Chloride 8.~ Cations Anions
Nitrate 01 Ca I 3.041 HC03 8.11 Color ~

Hydroxide -9999~ Mg I 1.891 C03 01 Date Started 108/03/71 I

Phosphate -9999~ Na I 7.531 S04 4.2~ Date Ended 108/1 1/71 1

Boron 0.2~ K I 0.141 CI 0.241 Remarks
Iron 0.921 F 0.031 w
Manganese 0.321 TOT I 12.~ N03 01

Percent Difd -9999~ Oi -999991
Nitrate Info TOT 12.641o N03 Sample Chilled

.Chemistry
1 of 2 Location b 521 0309ABB2

Lab 10 I I [iJ Verified
Surface D Sample Source ~

Date Sampled 107/02/71 \ Sampling Method D Field Conduct 11401
Time Sampled 100:00:00 1 Stage I -9999~ Field pH -9999~
Pump Time I 4801 Surface Depth I 01 Field Temp 81
Yield h.5 I Downhole Temp I -9999~ Lab Conduct 11301
Water Level I -9999~ Dissolved 02 1 -9999~ Lab pH 7,81
Total Evacuated 1 I

:~.:-

.'j"

';,.,
'\ ..,.' ~

•. ~ - oj'"

;,..~.~<.,,:,:;
·t·f:!:-~~--~~::
"

~

~

~

~

~

iJ
al
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Location bS210309ABB2

I [iJ Verified

Sample Source ~
Sampling Method D Field Conduct 120~
Stage -9999~ Field pH -9999~
Surface Depth 01 Field Temp -9999~
Downhole Temp -9999~ Lab Conduct 14801.
Dissolved 02 -9999~ Lab pH 7.811

~NDHDLab I
ICadmium Reductid

INDSWC Labo
107/18/01 I
'08: 10:00 I
I 1201

b I
I 18.621

r I

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Major Cations and Anions Trace Elements General Characteristics
Silica -9999~ Selenium -9999~ Suspended Solid -9999~
Calcium 9cl Lead -9999~ TDS Determined 10201
Magnesium 3~ Mercury -9999~ TDS Calculated 98~
Potassium 7.61 Arsenic -9999~ Hardness 38~
Sodium 1901 Lithium -9999~ NCH 01
Flouride 0.61 Molybdenum -9999~ ALK as CaC03 -9999~
Bicarbonate 52~ Strontium -9999~ SAR 4.21
Carbonate 01 Cadmium -9999~ RSC 11
Sulfate 38~ EPM Percent NA 521
Chloride 1~ Cations Anions

Nitrate 0.11
Ca 4.4~ HC03 8.~ Color EJ

Hydroxide -9999~ Mg 3.0~ C03 01 Date Started 107/24/01 I
Phosphate -9999~ t\la 8.271 S04 7.911 Date Ended ~08/03/0 1 I
Boron -9999~ K 0.1~ CI 0.421 Remarks
Iron 31 F O.O~
Manganese 0.8~ TOT I 15.9~ N03 01

Percent DiU 2.941 Oi -9999~
Nitrate Info TOT 16.9~!if N03 Sample Chilled

Lab ID

Surface

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

~ '.. ···9~~i~istry·
~, 10f2

~

~

~

B
liJ
j]
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152-103-11AAD

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen ]nt. (ft.):

Completion Info:

06/28/]97]
]863
80
37-40

NDSWC 801 I

Purpose:
Well Type:
Aquifer:
Data Source:

Observation Well - Plugged
] .25in. - ABS
Trenton

Remarks:

Depth (ft) Unit
0-] TOPSOIL

] -16 CLAY

]6-35 SAND

35-50 SAND

50-57 GRAVEL

On farmstead, East of sh~lterbelt.

Litho]ogic Log

Description
Sandy, silty, clayey, brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Slightly clayey, very fine- to medium-grained, subrounded, moderately well-sorted,
mostly quartz and siliceous rock fragments, Iignitic

Interbedded with grave] layers, slightly clayey, fine- to very coarse-grained,
subangu]ar to rounded, fair sorting, mostly quartz, lignitic

Very clayey, moderately sandy, cobbles, fine to coarse (most]y medium to coarse),
subangu]ar to well-rounded, mostly brownish western siliceous rocks, ]ignitic,
some shale and carbonates

57-80 SHALE Moderately clayey, s]ightly sandy, medium light gray, moderately indurated, highly
calcareous, occasional brownish concretions (Fort Union Group)
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290~

-9999~

7.~

274q

7.~

Field Conduct

Field pH

Field Temp

Lab Conduct

Lab pH

~ Verified

Remarks

General Characteristics

Suspended Solid -999991

TDS Determined 21701

TDS Calculated 21201

Hardness 98~

NCH 35~

ALK as CaC03 -9999~

SAR 4.~

RSC -9999~

Percent NA 411

Color ~

Date Started 1"'0-8-/0-3-/-7-1-1

Date Ended 108/11/71 I

w

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Location

, ..,'j/

-'. -<

I
Sample Source ~

Sampling Method D
Stage I -9999~

I 01
l -9999~

I -9999~

Surface Depth

Downhol~ Temp

Dissolved 02

Trace Elements ~
Selenium -9999~

Lead -9999~

Mercury -9999~

Arsenic -9999~

Lithium -9999~

Molybdenum -9999~

Strontium -9999~

Cadmium -9999~

EPM
Cations Anions

Ca I 11,8~ HC03 12.6~

Mg I 7.91 C03 01

Na I 14.091 S04 20.721

K 1 0.221 CI o.~
F 0.011

TOT I 34.0~ N03 0.111

Oi -9999~

TOT 34.411

lunknown

lunknown

Anions 1
2~

23~
9~

8,~

32~

0,21
77~

01
99~

321
6,~

-9999~

-9999~

01
1~

O,4~

-9999~

1
CJ
106/30/71 I
100:00:00 I
1 3601

13,5 I
I -999991

I I

£~~mistry,
1 of 1

Magnesium

Potassium

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Sodium

Flouride

Bicarbonate

Carbonate

Sulfate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

Iron

Manganese

Percent DiU
Nitrate Infoo N03 Sample Chilled

Date Sampled

Time Sampled

Pump Time

Yield
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t52-t03-11ADA

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/0]/]983
N/A
8]
71-8]

David Hoffman

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Domestic Well
Sin. - PVC
Trenton

DeDth (ft)
0-2

2-18

Unit
TOPSOIL

CLAY

Description

sandy

] 8-50 SAND & GRAVEL

50-57 CLAY

57-70 CLAY blue

70-8] GRA VEL
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

INDHDLab 1
ICadmium Reductiq

N03 Samp Source
N03 Samp Method
Nitrate Remarks

t

Major Cations and Anions l Trace Elements General Characteristics
Silica -9999~ Selenium -999991 Suspended Solid -9999~
Calcium 2201 Lead -9999~ TDS Determined 2370/
Magnesium 8~ Mercury -9999~ TDS Calculated 22401
Potassium 121 Arsenic -9999~ Hardness 910l
Sodium 450/ Lithium -999991 NCH 2401
Flouride 0.4/ Molybdenum -999991 ALK as CaC03 -999991
Bicarbonate 8121 Strontium -9999~ SAR 6.s!
Carbonate 01 Cadmium -9999~ RSC 01
Sulfate 10001 EPM Percent NA 511
Chloride 571 Cations Anions
Nitrate 0.11 Ca I 10.9~ HC03 13.311 Color IT]
Hydroxide -9999~ Mg I 7.161 C03 01 Date Started 107/25/01 I
Phosphate -9999~ Na I 19.5~ S04 20.821 Date Ended t08/03/0 1 I
Boron -9999~ K J 0.311 CI 1.611 Remarks
Iron 7.~ F 0.021
Manganese O.~ TOT I 38.0~ N03 01
Percent oiffI 3.0~ Q-I -9999~
Nitrate Info TOT 35.7~
~ N03 Sample Chilled

Chemistry
1 of 1 Location )1S210311ADA

Lab 10 !NDSWC Lab I
Su rface CJ Sample Source ~
Date Sampled 107/18/01 1 Sampling Method D Field Conduct I 242cl
Time Sampled b9:10:00 l Stage I -9999~ Field pH I -999991
Pump Time I 31 Surface Depth I 01 Field Temp I -9999~
Yield b5 I Downhole Temp t -9999~ Lab Conduct I 3110/
Water Level I -9999~ Dissolved 02 I -9999~ Lab pH I 7.3~
Total Evacuated I I
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152-103-12AABI
NDSWC 8009

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/24/]971
1870
140
97-103

East well

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well - Destroyed
1.25in. - ABS
Trenton

Depth (ft) Unit
0-1 TOPSOIL

]-]3 CLAY

]3-40 SAND

40-50 SAND

50-68 SAND

68-73 CLAY

73-92 SAND

92-]24 GRAVEL

Description
Silty, sandy, clayey, dark brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Slightly clayey, very fine- to medium-grained, subrounded, well-sorted,
predominantly quartz and siliceous rock fragments, lignitic, scoriaceous

Same as above, only with occasional gravel layers, much detrital lignite, gravel
fraction is fine to coarse

Very fine- to coarse-grained, subangular to subrounded, moderately well-sorted,
mostly quartz and siliceous rock fragments, lignitic

Very silty, medium gray, moderately cohesive, plastic, laminated, calcareous
(alluvium)

Very clayey, very fine- to medium-grained, subangular to subrounded, fair sorting,
"dirty-looking samples"

Moderately sandy, slightly clayey, fine to coarse (mostly medium to coarse),
subangular to well- rounded, fair sorting, mostly brownish western silicates, some
shale, carbonates, sandstone and lignite

124-129 SAND Medium- to coarse-grained, subrounded, moderately well-sorted, mostly quartz,
lignitic, poor samples

129-132 COBBLES AND GRAVEL (Fine to coarse), predominantly brownish western siliceous rocks

132-140 SHALE Clayey, medium light gray with occasional brownish gray mottling, moderately
indurated, a few thin lignite stringers, calcareous (Fort Union Group)
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r15210312AAB1

Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the fieldname.

Location

IUnknown
lUnknown

Chemistry
1 of 1

Major Cations and Anions Trace Elements General Characteristics
Silica 2~ Selenium -9999~ Suspended Solid -9999~
Calcium 18~ Lead -9999~ TDS Determined 1630/
Magnesium 84 Mercury -9999~ TDS Calculated 16901
Potassium 121 Arsenic -9999~ Hardness 796/
Sodium 288/ Lithium -99999/ NCH 33/
Flouride 0.3/ Molybdenum -99999/ ALK as CaC03 -99999/
Bicarbonate 9301 Strontium -99999/ SAR 4.~
Carbonate 01 Cadmium -9999~ RSC -9999~
Sulfate 603/ EPM Percent NA 44
Chloride 2~ Cations Anions
Nitrate o.~

Ca 8.98/ HC03 15.2~ Color ~

Hydroxide -9999~ Mg 6.911 C03 01 Date Started 108/03/71 I
Phosphate -9999~ Na 12.5~ S04 12.5~ Date Ended 108/1 1/71 I
Boron 0.11 K 0.311 CI 0.711 Remarks
Iron 6.4/ F 0.021 W
Manganese 0.24/ TOT I 28.73/ N03 0.011
Percent DiU I -9999~ Qi -99999/
Nitrate Info TOT 28.53/o N03 Sample Chilled
N03 Samp Source
N03 Samp Method
Nitrate Remarks
I

Lab ID I I ~ Verified
Surface D Sample Source ~
Date Sampled 106/28/71 I Sampling Method D Field Conduct 262~
Time Sampled loo:oo:oo I Stage I -9999~ Field pH -9999~
Pump Time l 5401 Surface Depth 1 01 Field Temp 91
Yield 17 I Downhol~ Temp 1 -99999/ Lab Conduct 23501
Water Level 1 -99999/ Dissolved 02 I -9999~ Lab pH 7.s!
Total Evacuated I I

"'cr,~;p:;~;:~tr
C,,.:·'·--,'

:::-~-:--:_-:;~k~~'~
·f'·'.';i·;-

11
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152-103-12AAB2

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

Depth (ft) Unit

06/24/1971
1870
60
37-40

West well

Description

NDSWC 8009A

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well - Destroyed
1.25in. - ABS
Tn:nton

See log for NDSWC 8009 (152-1 03-12AAB I)

121



Major Cations and Anions Trace Elements General Characteristics

Silica I 221 Selenium -9999~ Suspended Solid -9999~

Calcium , 3~ Lead -9999~ TDS Determined 52~

Magnesium I 5~ Mercury -9999~ TDS Calculated 5001

Potassium 4.~ Arsenic -9999~ Hardness 3201

Sodium 511 Lithium -9999~ NCH 6~

Flouride o.~ Molybdenum -9999~ AU( as CaC03 -9999~

Bicarbonate 30~ Strontium -9999~ SAR 1.21

Carbonate 01 Cadmium -9999~ RSC -9999~

Sulfate 16~ EPM Percent NA 2~

Chloride 8.21
Cations Anions

Nitrate 01
Ql I 1.7~ HC03 5.031 Collor ~

Hydroxide -9999~ Mg 1 4.611 C03 01 Dat.e Started 108/03/71 I
Phosphate -9999~

Na I 2.221 S04 3.s! Date Ended 108/31/71 I
Boron 0.11 K I 0.111 CI 0.231 Remarks

Iron 3.41 F o.o~ W
Manganese 0.9~ TOTt 8.6~ N03 01

Percent DiU -9999~ Qi -9999~

Nitrate Info TOT 8.7~o N03 Sample Chilled

83q
-9999~

1~

78~

7.~

Field Conduct

Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

Location

Stage

Surface Depth

Downhol: Temp

115210312AAB2~

1 ~ Verified

Sample Source ~

Sampling Method D
-9999~ Field pH

01 Field Temp

-9999~ Lab Conduct

-9999~ Lab pHDissolved 02

~known
~Iknown

I
D
106/28/7U

too:oo:oc~

I 5'~

bo I
1 -999!~

1 ]

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

C~emistry
1 of 1

Surface

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Lab ID

.j;>;-':.'\"
':"'<~;,:V:::~.,:<;'
'~'~:\::1~~,'~

':; -'. :..-':"" -. ~
·'-~'·;'''''2:-·'·

~
:..].'." .. " .••........ ,',' ,

~

~

~

~

11
iJ
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152-103-12CCC1

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/24/1971
1866.31
120
97-100

West well

NDSWC 8008

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Obse:rvation Well
1.25in. - ABS
Trenton

Depth (ft) Unit
0-1 TOPSOIL

I -18 CLAY

18-26 CLAY

26-49 SAND

49-59 GRAVEL

Description
Silty, clayey, sandy, yellowish brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Very sandy, silty, olive-gray, slightly cohesive, plastic, cohesive (alluvium)

Moderately clayey, very fine- to medium-grained, subrounded, well-sorted, mostly
quartz and siliceous rock fragments, lignitic, scoriaceous

Interbedded with thin clay lenses, probably some matrix clay, moderately sandy,
fine to coarse (mostly medium), angular to well-rounded, fair sorting, mostly
western siliceous rocks, some shale and carbonate:s, much detrital lignite

59-90

90-112

112-120

SAND

GRAVEL

SHALE

Clayey, very fine- to coarse-grained (mostly fine- to medium-grained), clay occurs
as lenses and probably as matrix material, subrounded, moderately well-sorted,
mostly quartz and siliceous rock fragments, very lignitic

Slightly clayey, fine to coarse (mostly medium to coarse), angular to well-rounded,
fair sorting, predominantly brownish western silicates, some shale, carbonates and
lignite

Clayey, slightly sandy, medium light gray with brownish gray mottling, highly
calcareous, moderately indurated (Fort Union Group)
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Field Conduct I 19701
Field pH l -9999~
Field Temp I 91
Lab Conduct 1 187q

Lab pH 1 7.~

Remarks

SAR

RSC

General Characteristics

Suspended Solid -9999~

TDS Determined 133q

TDS Calculated 134q

Hardness 7411

NCH 1311

ALK as CaC03 -9999~

2.~

-9999~

3~Percent NA

Color ~

Date Started 1-0-8-/0-3-/-7-1-1

Date Ended 108/11/71 I

w

bS210312CCC1

I
Sample Source ~

D
I -9999~

I 01
I -9999~

I -9999~

Location

Sampling Method

Stage

Surface Depth

Downhole Temp

Dissolved 02

Trace Elements

Selenium -999991

Lead -999991

Mercury -9999~

Arsenic -9999~

Lithium -999991

Molybdenum -9999~

Strontium -9999~

Cadmium -9999~

EPM
Cations Anions

QI. ~ 8.6~ HC03 12.1 ~

Mg ~ 6.171 C03 01

Na 1 7.9cl S04 9.811

K 1 0.3~ CI 0.5~

F 0.021

TOTI 23.1~ N03 0.021

Q-l -999991

TOT 22.cl

~Unknown

IUnknown

I
D
106/29/71J

~OO:OO:OO ]

I 42~

~7 I
~ -9999~

I J
Anions3q

17~

7~

1~

18~

O.~

74~
01

47112q
1.~

-9999~

-9999~

0.211

L~
~ 0.3~

1 .11

Magnesium

Potassium

N03 Samp Source

N03 Samp Method

Nitrate Remarks

1

Sodium

Flouride

Bicarbonate

Carbonate

Percent DiU 1
Nitrate Info
D N03 Sample Chilled

Su Ifate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

Iron

Manganese

Date Sampled

Time Sampled

Pump Time

Yield

,:,~:J'~~;l~,!~;,i
" ., .,,.:,', .."~'

.<(£"
>;;:?~~:i'.>

~; ...ChE!miS~r~f 2

«11 Lab ID
Su rface

~

~

1»1 ;:.:~r E~:::aled

11
'1Major Calions and

Silica

Calcium

iJ
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Remarks

Color []

Date Started 107/26/01 I

Date Ended 108/03/01 I

Percent NA

SAR

RSC

NCH

Hardness

General Characteristics

Suspended Solid I -999991

TDS Determined I 102~

TDS Calculated 1 9721

1 57~
, 61

ALK as CaC03 , -9999~

I 2.~

I 0\
I 341

-9999~

-9999~

-9999~

-999991

-999991

-9999~

-9999~

-9999~

Anions

HC03 1 11.241

C03 1 01

S04 , 5.8~

CI I 0.2~

F I 0.021

N03 l 0\
Gl 1 -9999~

TOT I 17.3~

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

EPM

Trace Elements

Selenium

Lead

Mercury

Arsenic

Lithium

Molybdenum'

Strontium ,

Cadmium l

TOTl 17.75\

Cations

Ca 6.9~

Mg 4.3~

Na 6.091

K 0.31\

~DHDLab I
[Qadmium Reductiq

and Anions

-9999~

14~

5~

121
14~

O.~

68~

0\
28~

8.5\

0.11
-9999~

-9999~

-999991

0.3~

0.711

1.2\

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Percent DiU ,
Nitrate Info
(i!f N03 Sample Chilled

Sodium

Flouride

Bicarbonate

Carbonate

Sulfate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

Iron

Manganese

Major Cations

Silica

Calcium

Magnesium

Potassium

Chemistry
1 of 2 Location

Lab ID INDSWC Lab 1
Su rface D Sample Source ~

Date Sampled 107/18/01J Sampling Method D Field Conduct I 122cl

Time Sampled 117:00:00 ] Stage -999991 Field pH 1 -999991

Pump Time I 4:Q\ Surface Depth 01 Field Temp 1 -9999~

Yield 12 I Downhole Temp .-999991 Lab Conduct , 147~

Water Level I 12.E~ Dissolved 02 -9999~ Lab pH I 7.8~

Total Evacuated l ]

.,.:.:" •.,.:
.'~\ .. '; .
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152-103-12CCC2

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

07/01/1971
1866.54
60
49-54

East well

NDSWC 8008A

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
6in. - PVC
Trenton

Depth (ft) Unit
0-1 TOPSOIL

1-18 CLAY

18-26 CLAY

26-49 SAND

49-58 GRAVEL

58-60 SAND

Description
Silty, black

Silty, yellowish brown

Sandy, silty, olive-gray, with sand layers

Fine to medium

Fine to medium-It's about 1/4 clay, with sand layers and a little coal

Fine to medium with a little coal and clay
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

fidnknown
fidnknown

N03 Samp Source

N03 Samp Method
Nitrate Remarks

~

Major Cations and Anions Trace Elements General Characteristics

Silica 2~ Selenium -999991 Suspended Solid I -9999~

Calcium 1801 Lead -999991 TDS Determined I 134q

Magnesium 751 Mercury -999991 TDS Calculated I 130~

Potassium 9.~ Arsenic -999991 Hardness I 76~

Sodium 1711 Lithium -999991 NCH I 9~

Flouride o.~ Molybdenum -999991 ALK as CaC03 I -9999~

Bicarbonate 8071 Strontium -999991 SAR I 2.~

Carbonate 01 Cadmium -999991 RSC 1 -9999~

Sulfate 41~ EPM Percent NA I 3~

Chloride 171 Cations Anions

Nitrate o.~ Ca I 8.9~ HC03 13.2~ Color [Q]
Hydroxide -999991 Mg I 6.1~ C03 01 Date Started 108/09/71 I

Phosphate -999991 Na I 7.4~ S04 8.621 Date Ended 108/19/71 I

Boron 0.1~ K I 0.2~ CI 0.4~ Remarks

Iron 8.11 F 0.021 W

Manganese 1.11 TOT 1 22.8~ N03 0.01\

Percent Diffl 1.11
Oi -9999~

Nitrate Info TOT 22.3~
D N03 Sample Chilled

Chemistry
1 of 1 Location

Lab ID I I
Surface D Sample Source ~
Date Sampled 107 102/~~ Sampling Method D Field Conduct I 199q

Time Sampled 100:00:0Q] Stage -9999~ Field pH I -9999~

Pump Time 1 -99~~ Surface Depth 01 Field Temp I 81
Yield 142 I Downhole Temp -999991 Lab Conduct ) 181q
Water Level I -99~~ Dissolved 02 -999991 Lab pH I 7.~

Total Evacuated I :J

,:~".': ,.;
,i,~\

; "'\';'" .
,:'>''''.

<-,-:.-:'::'.~ :;~
. ·~'.i'" .

>;",;;~.;.
~-;-S;,,

'-i"c"f.>;.• <';..'i. .•.. ;
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152-103-12DABI

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

06/28/1971
1865
120
97-103

NDSWC 8010

Purpose:
Well Type:
Aquifer:
Data Source:

Observation Well - Destroyed
1.25in. - ABS
Trenton

Remarks:

Depth (ft) Unit
0-1 TOPSOIL

1-15 CLAY

15-19 CLAY

19-35 SAND

35-58 SAND

West well-No side ofE-W Irr. ditch. W of main Irr ditch.

Lithologic Log

Descriotion
Sandy, clayey, silty, brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Same as above, only olive-gray (alluvium)

Slightly clayey, very fine- to medium-grained, subrounded, moderately well-sorted,
slightly oxidized, mostly quartz and siliceous rock fragments, lignitic

Interbedded with clay lenses and gravel layers, stratified, fine- to coarse-grained,
subangular to rounded, fair sorting, mostly quartz and siliceous rock fragments,
lignitic

58-70

70-95

95-100

100-109

109-120

CLAY

SAND

GRAVEL

SAND

SHALE

Slightly sandy, very silty, medium gray with light olive-gray laminations, slightly
to moderately cohesive, plastic, highly calcareous, lignitic (alluvium)

Very clayey, fine- to medium-grained, subangular, fair sorting, mostly quartz,
lignitic, "very dirty-looking samples"

Fine to coarse, subrounded to rounded, fair sorting, mostly western silicates,
lignitic

Occasional gravely layers and clay lenses, fine to coarse, poorly sorted, lignitic

Medium light gray, moderately indurated, calcareous, brownish concretions (Fort
Union Group)
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Chemistry
1 of 1

22501

-999991

8.5/

216~

7.~

Remarks

General Characteristics

Suspended Solid -999991

TDS Determined 13601

TDS Calculated 144~

Hardness 434

NCH ~
ALK as CaC03 ----9-9-9-9~

SAR 7.5/

RSC -999991

Percent NA 641

Color ~

Date Started '-0-8-/0-3/-7-1-'

Date Ended 108/11/71 I

w

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Location )15210312DAB1

I
Sample Source ~

Sampling Method 0 Field Conduct
Stage I -999991 Field pH
Surface Depth I 01 Field Temp
Downhole Temp I -999991 Lab Conduct

Dissolved 02 I -9999~ Lab pH

Trace Elements
Selenium -9999~

Lead -9999~

Mercury -9999~

Arsenic -9999~

Lithium -999991

Molybdenum -999991

Strontium -999991

Cadmium -9999~

EPM
Cations Anions

Ca 4.791 HC03 15.11/

Mg 3.871 C03 01

Na 15.~ S04 9.04

K 0.21 CI 0.211

F 0.021

TOT1 24.561 N03 0.02/

Oi -999991

TOT 24.~

lunknown

tUnknown

Anions

2~

9~

4~

7. 71

3611

0.3/

9221

0/
434

7.~

1.~

-9999~

-999991

0.521

4.41

0.1 sI
-999991

I
D
106/30/7 j]
loo:oo:o<[]
1 3~

17 I
I -999~

1 ]

Calcium

Sodium

Flouride

Bicarbonate

Carbonate

Sulfate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

Iron

Manganese

Percent DiU
Nitrate Infoo N03 Sample Chilled

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Major Cations and

Silica I
I

Magnesium I
Potassium

Surface

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Lab 10
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152-103-12DAB2

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/28/1971
1865
60
37-40

East well

NDSWC 8010A

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well - Destroyed
1.25in. - ABS
Trenton

Depth (ft) Unit
0-1 TOPSOIL

1-15 CLAY

15-19 CLAY

19-35 SAND

35-58 SAND

58-60 CLAY

Description
Silty, black

Silty, yellowish brown

Silty, olive-gray

Fine to medium with a little coal

Fine to medium with gravel layers, coal layers, and clay layers

Sandy, silty, olive-gray
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Percent NA

Color ~

Date Started 108/03/71 I

Date Ended 108/1 1 /7 1 I

Remarks

SAR

RSC

NCH

Hardness

w

General Characteristics

Suspended Solid I -999991

TDS Determined I 80~

TDS Calculated I 76~

I 46~

I 4~

ALK as CaC03 I -999991

I 1.~

I -9999~

I 3~

-9999~

-999991

-999991

-9999~

-9999~

-999991

-9999~

-999991

Anions
HC031 8.3~

C03 ~ 01
S04 1 4.6~

CI I 0.2~

F I 0.0~

N03 I 01
a-t I -999991

TOT I 13.311

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

EPM

Trace Elements

Selenium I
Lead I
Mercury I
Arsenic I
Lithium I
Molybdenum I
Strontium 1
Cadmium I

TOTl 13.411

Cations
Q:l 5.891

Mg 3.37\

Na 41
K 0.1~

~nknown

~Inknown

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Percent DiU I
Nitrate Infoo N03 Sample Chilled

Manganese

Iron

Boron

Hydroxide

Phosphate

Nitrate

Chloride

Su !fate

Bicarbonate

Carbonate

Flouride

Sodium

Magnesium

Potassium

Calcium

Major Cations and Anions

Silica 1 ~

11 ~

41\
5.~

921

O.~

51~

01
22~

9.~

01
-999991

-999991

0.1~

5.~

0.721

-9999~

Chemistry
1 of 1 Location

Lab ID I I
Surface D Sample Source ~

Date Sampled ~06/30/71J Sampling Method 0 Field Conduct 1 119al

Time Sampled 100:00:00] Stage I -9999~ Field pH I -9999~

Pump Time I 3E~ Surface Depth I 0\ Field Temp I 1~

Yield '4.5 I Downhole Temp I -999991 Lab Conduct I 1170\

Water Level I -999~~ Dissolved 02 1 -9999~ Lab pH I 7.s!

Total Evacuated I ]

;.'.i.1"·

. 1<)'

'/ ,~~~:;:~:\;':
"",",',;,'"
.,"Y<;l):~,~'

;--',','i:"\"",
,.,-':!'

.. :! >:~ "" .
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.-''-:; t'o<'
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152-103-12DCC

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/19/1968
1868
73
61-64

NDSWC 3

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well - Destroyed
1.25in. - Steel
Trenton

Depth (ft)
0-15

15-57

57-64

64-73

Unit
CLAY

SAND

GRAVEL

CLAY

Description
Slightly silty, yellowish brown, soft, becomes unoxidized after 7 ft. (olive-gray)

Very fine to fine, moderately well-sorted, angular, estimated 75% quartz, a few
black flake (igneous or lignite) becoming a little coarser with depth

Medium to very coarse, subangular to subrounded, some sand, porpheritic rocks,
chert, chalcedony, a few particles of quartz (western type gravel), bentonite
between 58 ft. and 72 ft.

Silty, very light gray, soft, poor sample return (Tongue River Formation?)
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

-9999~

-9999~

14.~

1140/

81

Field Conduct

Field pH

Field Temp

Lab Conduct

Lab pH

General Characteristics

Suspended Solid -9999~76q
77~

47~

4~

-9999~

1.91
-999991

30/

Remarks

TDS Determined

TDS Calculated

ALK as CaC03

NCH

Hardness

Percent NA

SAR

RSC

Color ~

Date Started 107/08/681

Date Ended 107/15/681

w

b5210312DCC

[if Verified

Anions
8.591

01
4.681

0.3~

0.031

01
-9999~

13.6~

-9999~

-9999~

-9999~

-9999~

-9999~

-999991

-9999~

-999991

HC03

C03

804
CI

F

N03

Oi

TOT

EPM

Location

Surface Depth

Sampling Method

Stage

Dissolved 02

I
Sample Source ~

D
I -999991

l 01
Downhole Temp l -9999~

I -9999~

Lithium

Molybdl~num

Strontium

Cadmium

Trace Elements

Selenium

Lead

Mercury

Arsenic

TOTI 13.7'~

Cations
Ca I 5.7~

Mg I 3.7~

Na I 4.0~

K I 0.1~

~JnknOwn

~JnknOwn

Anions

2(~
11 !~

4E~

5.:~

9'~

o. E~

52'~

c~
22E~

1~~

C~
-9999~~

-9999~~

O. 1 E~

2.1]
0.9El

-999991

I
D
106/20/681

100:00:QQJ

I ~
15 ]
I 1m
I =:J

Calcium

Sodium

9hemistry
1 of 2

Percent DiU
Nitrate Infoo N03 SampleChilled

Flouride

Bicarbonate

Carbonate

Sulfate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

Iron

Manganese

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Major Cations and

Silica I
I

Magnesium I
Potassium I

I

Su rface

Water Level

Date Sampled

Time Sampled

Pump Time

Yield

Total Evacuated

Lab ID

;"»~:(';~;~:";:

f,;.,~:;~~!",»:\

"/:>:.<~~
,,/.,::~.'.,
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Remarks

Field Conduct I 9501

Field pH I -9999~

Field Temp I 12\

Lab Conduct I 91 ~

Lab pH I 7.8\

Color IT]
Date Started 108/12/71 I
Date Ended 108/23/71 I

General Characteristics

Suspended Solid J -999991

TDS Determined I 62~

TDS Calculated I 60~

Hardness I 3701

NCH J 71\
ALK as CaC03 J -9999~

SAR J 1.~

RSC I -9999~

Percent NA I 2~

-9999~

-999991

-999991

-999991

-9999~

-9999~

-9999~

-999991

F

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Anions
Hco31 5.9~

C03 I 01
S04 , 4.0~

CI J 0.28\

I 0.0~ W

N03 I 01
Q-I I -9999~

TOT J 10.3~

EPM

Location

lithium

Molybdenum I
Strontium I
Cadmium I

Trace Elements

Selenium

Lead

Mercury

Arsenic

TOTI 10.3~

Cations
Q3 I 4.3~

Mg J 2.9~

Na I 2.8~

K I 0.1 ~

fiJnknOwn
~JnknOwn

I
D
107/1317-U

100:00:00 ]

J ~~
I I
I -999!~

I ]

N03 Samp Source

N03 Samp Method

Nitrate Remarks,

Percent o iff I
Nitrate Infoo N03 Sample Chilled

I
Manganese 1

Boron

Iron

Hydroxide

Phosphate

Nitrate

Chloride

Sulfate

Carbonate

Bicarbonate

Flouride

Sodium

Magnesium

Potassium

Calcium

Chemistry
1 of 2

Major Cations and Anions

Silica 2~

8~

3~
4.~

6~

O.~

365\

0\
19~

9.~

0\
-9999~

-9999~

0.0~

3.~1
0.821

-9999~1

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Surface

Lab 10
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t52-t03-t7CAA

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

07/01/1971
1865.57
70
48-53

NDSWC 8019

Purpose:
Well Type:
Aquifer:
Data Source:

Observation Well
4in. - PVC
Trenton

Remarks:

Depth (ft)

0-1

1-15

15-19

19-40

40-55

55-70

Unit
TOPSOIL

CLAY

CLAY

SAND

GRAVEL

SHALE

North ditch, west of appr?:1ch.

Lithologic Log

Description
Silty, clayey, sandy, dark brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Same as above, only olive-gray (alluvium)

Very fine- to coarse-grained (mostly fine- to medium-grained), subangular to
sub rounded, well-sorted, predominantly quartz and siliceous rock fragments,
lignitic

Slightly sandy, fine to coarse (some cobbled-sized material), subangular to well-
rounded, fair to good sorting, mostly brownish western siliceous rocks, some shale,
carbonates and lignite

Moderately clayey, medium light gray with brownish gray concretions, moderately
indurated, highly calcareous (Fort Union Group)
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default valUi9 click on the field name.

~nown
~nown

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Major Cations and Anions Trace Elements General Characteristics ::::;l
Si Iica 2~ Selenium -999991 Suspended Solid -9999~

Calcium 7~ Lead -999991 TDS Determined 5551

Magnesium 2~ Mercury -999991 TDS Calculated 5361

Potassium 51 Arsenic -9999~ Hardness 3041

Sodium 6~ Lithium -999991 NCH 4B1

Flouride O.~ Molybdenum -9999~ ALK as CaC03 -999991

Bicarbonate 3121 Strontium -9999~ SAR 1.61

Carbonate 01 Cadmium -999991 RSC -9999~

Sulfate 1711 EPM Percent NA 321

Chloride 7. 71 Cations Anions

Nitrate 11
Ca ~ 3.8~ HC03 5.111 Color [QJ

Hydroxide -999991 Mg 1 2.221 C03 01 Date Started 108/09/71 I
Phosphate -999991

Na ~ 2.8~ S04 3.5~ Date Ended 108/31/71 I
Boron 0.3B1 K ~ 0.131 CI 0.221 Remarks

Iron 1.BI F 0.021 W

Manganese 0.331 TOTI 9.0~ N03 0.0~

Percent Diftl -9999~
Q-i -9999~

Nitrate Info TOT 8.9~o N03 Sample Chilled

· .

Chemistry
1 of 2 Location

Lab ID I
Surface D Sample Source

Date Sampled 107/02/7 U Sampling Method Field Conduct 81~
Time Sampled ~oo:oo:ooJ Stage Field pH -999991
Pump Time I 9:21 Surface Depth Field Temp 10.~
Yield 14.5 I Downhole Temp Lab Conduct 81~
Water Level 1 -9999~ Dissolved 02 Lab pH 7.~
Total Evacuated I ]
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Fields that have not been measured are identified
with a default value of-99999. In order to return
a field to the default value click on the field name.

lliQ!;o Lab I
~jmium Reducti~

Major Cations and Anions] Trace Elements Glmeral CharacteristicsSilica 1 -9999~ Selenium t -9999~ Suspended Solid J -9999~
Calcium I 6~ Lead I -99999/ TDS Determined f 45~Magnesium r 2~ Mercury I -9999~ TDS Calculated 1 43~Potassium 5.11 Arsenic -9999~ Hatrdness 260/
Sodium 50/ Lithium -9999~ NC:H 321Flouride O.~ Molybdenum -99999/ ALK as CaC03 -9999~
Bicarbonate 27~ Strontium -9999~ SA.R 1.~Carbonate 01 Cadmium -9999~ RSC 01
Sulfate 140/ EPM Pel'cent NA 29/Chloride 1~ Cations Anions
Nitrate 0.11 C:t I 3.3~ HC03 4.511 Color ~
Hydroxide -99999/ Mg I 1.811 C03 01 Date Started 107/24/01 I
Phosphate r -99999/ Na 1 2.1a/ S04 2.911 Date Ended 108/03/01 I
Boron I -9999~ K I 0.1~ CI 0.37/ Remarks
Iron I 2.~ F 0.03/
Manganese ) 0.4~ TOT I 7.4~ N03 01
Percent Difd 2.3~ Q-J -9999~Nitrate Info

TOT 7.821/if N03 Sample Chilled

Chemistry

115210317C~Q1 of 2 Locati.on.
Lab 10 INOSWC Lab I Ed Verified
Surface CJ Sample Source ~
Date Sampled 107/17/~ Sampling Method ILJ Field Conduct I 61 qTime Sampled 116:50:QQ] Stage -9999~ Field pH J -9999~Pump Time I J] Surface Depth 01 Field Temp I -9999~Yield (4 ~ Downhole Temp -99999/ Lab Conduct ( 717/Water Level I t~ Dissolved 02 -9999~ Lab pH r 7.~Total Evacuated 1 :J

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

:'.: ':~,";~-;"

S'-"~~;~~~~~~~:;;-~
",;".':':',","

::~:~~~~
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152-103-18CBB

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen lnt. (ft.):

Completion Info:

Remarks:

04/03/1983
N/A
60
40-60

David Bratten

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Domestic Well
5in. - PYC
Trenton
Northland Drilling

Depth (ft)
0-10

10-60

Unit
CLAY

SAND

Description

very fine
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Fields that have not been measured are identified
with a default value of ·-99999. In order to return
a fieldto the default value click on the field name.

~DLab I
ICadmium Reductiq

Major Cations and Anions 1 Trace Elements General Characteristics
Silica -9999~ Selenium -999991 Suspended Solid -99999/
Calcium 7sI I Lead -99999/ TDS Determined 54~
Magnesium 30/ Mercury -999991 TDS Calculated 51~
Potassium 41 Arsenic -999991 Hardness 32cl
Sodium 5~ Lithium -9999~ NCH 211
Flouride O.~ Molybdenum -9999~ ALI( as CaC03 -99999/
Bicarbonate 36~ Strontium -9999~ SAR

1.~
Carbonate 01 Cadmium -99999/ RSC 01
Sulfate 150/ EPM Percent NA 2~
Chloride 14/ Cations Anions

Nitrate 0.11
Ca I 3.891 Hoo3 5.95/ Color []

Hydroxide -999991 Mg ) 2.4~ 003 01 Date Started 107/25/01 I
Phosphate -9999~ Na I 2.5~ S04 3.121 Dah! Ended t08/03/0 1 I
Boron -99999/ K t 0.11 CI 0.3~ Remarks
Iron 2.11 F O.O~
Manganese 0.65/ TOTI 9.0~ N03 01

Percent DiUl 2.4s1 Q-I -99999/
Nitrate Info TOT 9.4~o N03 Sample Chilled

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

Chemistry

"5210318CBB~1 of 1 Location

Lab ID INDSWC lab I ~1Verified
Surface D Sample Source ~
Date Sampled 107/19/CG] Sampling Method 0 Field Conduct 68~
Time Sampled 19:30:0 ] Stage I -9999~ Field pH -9999~
Pump Time I ~ Surface Depth I 01 Field Temp -99999/
Yield bo I Downhole Temp I -99999/ Lab Conduct 8421
Water Level I -999~ Dissolved 02 I -9999~ Lab pH 7.211
Total Evacuated I :J
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t52-t03-t9ADA

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

07/14/1971
1870
120
72-78

NDSWC 8026

Purpose:
Well Type:
Aquifer:
Data Source:

Observation Well - Destroyed
1.25in. - ABS
Trenton

Remarks:

Depth (ft)
0-1

I-IS

15-26

26-40

40-74

74-80

80-96

96-106

106-120

Unit
TOPSOIL

CLAY

CLAY

SAND

SAND

GRAVEL

CLAY

GRAVEL

SHALE

E. ofaband. foundation-W. ofroad.

Lithologic Log

Description
Silty, clayey, sandy, brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Same as above, only olive-gray, (alluvium)

Very fine- to medium-grained, mostly fine- to medium-grained, subrounded, well-
sorted, mostly quartz and shale, lignitic

Moderately gravelly, a few thin clay lenses, fine- to coarse-grained (mostly fine- to
medium-grained), subangular to subrounded moderately well-sorted, much detrital
lignite

Slightly sandy, fine to coarse (mostly medium to coarse), subangular to well-
rounded, fair sorting, mostly brownish western siliceous rocks, some locally
derived siltstone, sandstone, and shale, much detrital lignite

Very to extremely silty, medium dark gray, slightly cohesive, highly plastic, highly
calcareous (alluvium)

Slightly sandy, fine to coarse (some cobble-sized material), fair to poorly sorted,
angular to well-rounded, predominantly brownish western siliceous rocks, some
locally derived siltstone, sandstone and shale, lignitic

(Occasional very thin lignite stringers), moderately clayey, medium light gray with
brownish gray mottling, moderately indurated, highly calcareous (Fort Union
Group)
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Chemistry
115210319ADA~1 of 1 Location

Lab 10 I I ~ Verified

Surface D Sample Source ~
Date Sampled 107/16/7i.] Sampling Method D Field Conduct I 2970/
Time Sampled 100:00:ooJ Stage I -9999~ Field pH I -9999~
Pump Time I 4~ Surface Depth I 01 Field Temp f 81
Yield t I Downhole Temp I -9999~ Lab Conduct t 27401

Water Level I -9999~ Dissolved 02 1 -9999~ Lab pH ~ 7.~

Total Evacuated I J
Major Cations and Anions Trace Elements General Characteristics

Silica 2~ Selenium -9999~ Suspended Solid -999991
Calcium 28~ Lead -9999~ TDS Determined 2170/

Magnesium 9~ Mercury -9999~ TDS Calculated 2160/
Potassium 111 Arsenic -9999~ Hardness 1110/
Sodium 2821 Lithium -9999~ NCIH 46~
Flouride 0.21 Molybdenum -999991 ALl< as CaC03 -9999~

Bicarbonate 7841 Strontium -9999~ SAR 3.~

Carbonate 01 Cadmium -999991 RSC -9999~

Sulfate 10301 EPM Percent NA 3~

Chloride 2~ Cations Anions

Nitrate 81
Ca I 14.1 ~ HC03 12.8~ Collor ~

Hydroxide -9999~ Mg t 7.9~ C03 01 Date Started 108/24/71 I
Phosphate -999991 Na l 12.2~ S04 21 .441 Date Ended 108/30/71 I
Boron 0.211 K I 0.2~ CI 0.7~ Remarks

Iron 7.~ F 0.011 W

Manganese 0.1~ TOT I 34.~ N03 0.1~

Percent DiU -9999~ Q-I -9999~

Nitrate Info TOT 35.221o N03 Sample Chilled

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

fUnknown
~known

Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the fieldname.
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152-103-19CCB

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

02/16/1983
N/A
50
40-50

Jim Gannaway

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Domestic Well
Sin. - PVC
Trenton

Depth (ft)
0-10

Unit
CLAY

Description

10-50 SAND
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

INDHDLab I
~mium Reductid

Major Cations and Anions 1 Trace Elements Ge~neral Characteristics
Silica -999991 Selenium -9999~ Suspended Solid J -999991Calcium 18cl Lead -999991 TDS Determined I 1060/
Magnesium 641 Mercury -99999/ TDS Calculated I 9921Potassium 8.~ Arsenic -99999/ Hardness 71 0/
Sodium 7~ Lithium I -999991 NCH 220/Flouride O.~ Molybdenum 1 -9999~ AUK as CaC03 -99999/
Bicarbonate 6061 Strontium 1 -99999/ SAR 1.3/
Carbonate 01 Cadmium I -999991 RSC 01
Sulfate 200/ EPM Per'cent NA 1~
Chloride 150/ Cations Anions
Nitrate 0.11 Ca 8.98/ HC03 9.93/ Color II]
Hydroxide -9999~ Mg 5.261 003 01 Date Started 107/24/01 I
Phosphate -999991 Na 3.4~ S04 4.1~ Date Ended 108/03/01 I
Boron -999991 K 0.221 CI 4.23/ Remarks
Iron 9.21 F 0.021
Manganese 2.11 TOT I 17.~ N03 01
Percent DiUI 1.211 Q-I -9999~
Nitrate Info TOT 18.3~IiJ N03 Sample Chilled
N03 Samp Source
N03 Samp Method
Nitrate Remarks
I

Chemistry
1 of 1 Location )1S210319CCEl

Lab ID INDSWC Lab ISu rface D Sample Source ~
Date Sampled [07/17 1Q..1j Sampling Method CJ Field Conduct I 140~Time Sampled [15:45:00 I Stage J -9999~ Field pH I -999991Pump Time I ~ Surface Depth I 01 Field Temp I -999991Yield 115 I Downhole Temp I -9999~ Lab Conduct I 1620/Water Level I -999~ Dissolved 02 I -9999~ Lab pH I 7.1~Total Evacuated r :J
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152-103-19CCC

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

07/13/1971
1870.18
120
97-103

NDSWC 8023

Purpose:
Well Type:
Aquifer:
Data Source:

Observation Well
1.25in. - ABS
Trenton

Remarks:

Depth (ft) Unit
0-1 TOPSOIL

1-9 CLAY

9-60 SAND

60-72 CLAY

72-78 GRAVEL

78-90 CLAY

90-114 GRAVEL

N. ofprarie trail, N. oflrr. ditch.

Lithologic Log

Description
Silty, sandy, clayey, brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Very fine- to medium-grained, subrounded, well-sorted, predominantly quartz,
much lignite, shaley

Very silty, sandy, olive-gray, slightly cohesive, highly plastic, calcareous
(alluvium)

Sandy, fine to medium, angular to rounded, fair sorting, mostly western siliceous
rocks, Iignitic

Very silty, occasional thin sand lenses, olive-gray, slightly cohesive, plastic, highly
calcareous (alluvium)

Slightly sandy, fine to coarse (some cobble-sized material), subangular to rounded,
fair sorting, predominantly brownish western siliceous rocks, some locally derived
siltstone, sandstone and shale, Jignitic

114-120 SHALE Clayey, slightly sandy, medium light gray with brownish gray concretions and
mottling, highly calcareous, moderately indurated (Fort Union Group)
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

(Unknown
~known

N03 Samp Source

N03 Samp Method

Nitrate Remarks

~

Major Cations and Anions Trace Elements General Characteristics

Silica 3~ Selenium -9999~ Suspended Solid -9999~

Calcium 11~ Lead -9999~ TDS Determined 9711

Magnesium 5~ Mercury -9999~ TDS Calculated 98~

Potassium 121 Arsenic -9999~ Hardness 5221

Sodium 1501 Lithium -999991 NCtt 01

Flouride O.~ Molybdenum -999991 ALl( as CaC03 -9999~

Bicarbonate 66~ Strontium -999991 SAB 2.~

Carbonate 01 Cadmium -999991 RSG I -9999~

Sulfate 2751 EPM Percent NA I 3~

Chloride 121 Cations Anions

Nitrate 5.~
Ca I 5.841 HC03 10.921 Color ~

Hydroxide -999991 Mg I 4.611 C03 01 Datle Started 108/24/71 I
Phosphate -999991 Na I 6.5~ S04 5.7~ Datl~ Ended 108/30/71 I
Boron 0.351 K I 0.311 CI 0.3~ Remarks

Iron 0.5~ F 0.021 W

Manganese o.o~ TOT~ 17.2~ N03 O.O~
Percent Diffl -9999~

a; -9999~
Nitrate Info TOT 17.11
D N03 Sample Chilled

Chemistry
1 of 2 Location

Lab ID I
Su rface D Sample Source

Date Sampled 107/14/711 Sampling Method Field Conduct I -999991

Time Sampled 100:00:00 1 Stage Field pH I -999991

Pump Time I 3~ Surface Depth F:ield Temp I 121

Yield I I Downhole Temp L.ab Conduct I 14801

Water Level I -999991 Dissolved 02 L.ab pH I 7.~

Total Evacuated I ]
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Fields that have not belen measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

[~-DHDLab I
ICadmium Reducti~

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Major Cations and Anions Trace Elements General Characteristics

Silica -999991 Selenium -9999~ Suspended Solid 1 -9999~

Calcium 13q Lead -9999~ TDS Determined I 108~

Magnesium 64 Mercury -999991 TDS Calculated I 104~

Potassium 1~ Arsenic -999991 Har'dness I 59~

Sodium 15~ Lithium -9999~ NCli I 52\

Flouride 0.41 Molybdenum -999991 AUC as CaC03 I -999991

Bicarbonate 6541 Strontium -999991 SAR ~ 2.7\

Carbonate 01 Cadmium -9999~ RSiC I 0\

Sulfate 3001 EPM Percent NA 1 3~

Chloride 5~
Cations Anions

Nitrate O.~ Ql ~ 6.4~ HC03 10.72\ Color ~

Hydroxide -9999~ Mg I 5.2~ C03 01 Da1te Started107/24/01 I

Phosphate -9999~
Na I 6.5~ S04 6.2~ Date Ended 108/03/01 I

Boron -999991 K I 0.411 CI 1.611 Remarks

Iron 0.0~ F 0.021

Manganese 0.6~ TOT I 18.6~ N03 0.011

Percent DiUI 0.211
Q-I -999991

Nitrate Info TOT 18.611

IiJ N03 Sample Chilled

Chemistry
1 of 2 Location

Lab ID )NDSWC Lab

Surface 0 Sample Source

Date Sampled 107/ 17/0 oil Sampling Method Field Conduct 1405\

Time Sampled 115:15:001 Stage Field pH -999991

Pump Time I 4~ Surface Depth F:ield Temp -999991

Yield 12 I Downhole Temp L.ab Conduct 16101

Water Level 1 12.:!§I Dissolved 02 L.ab pH 7.741

Total Evacuated I ]
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152-103-20ACDl

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

0/0
N/A
60
52-60

Donald Rider

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Domestic Well
4in. - PVC
Trenton

Depth (ft)
0-20

20-40

40-50

Unit
SAND

SAND

SAND

Description
silty

fine

fine, silty

50-60 SAND & GRAVEL
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Major Cations and Anions l Trace Elements General Characteristics

Si lica I -9999~ Selenium -99999/ Suspended Solid -99999/

Calcium 2101 Lead -99999/ TDS Determined 156~

Magnesium 8~ Mercury -99999/ TDS Calculated 15101

Potassium 111 Arsenic -999991 Hardness 87~

Sodium 1801 Lithium -999991 NCH 12~

Flouride 0.3/ Molybdenum -99999/ ALK as CaC03 -9999~

Bicarbonate 909/ Strontium -99999/ SAFI 2.61

Carbonate 01 Cadmium -9999~ RSC 01

Sulfate 5201 EPM Perc:ent NA 311
1

Chloride 4~ Cations Anions

Nitrate 0.11 Ca I 10.4~ HC03 14.9/ COICH IT]
Hydroxide -9999~ Mg I 6.911 C03 01 DatE! Started 107/27/011

Phosphate -9999~ Na 1 7.83/ S04 10.8~ Date Ended 108/02/01 1

Boron -9999~ K I 0.2~ CI 1.211 Remarks

Iron 1~ F 0.021

Manganese 1.51 J TOTt 25.~ N03 01

Percent Diff 2.781
Q-j -999991

Nitrate Info TOT 26.96/
IiJ N03 Sample Chilled

Chemistry
115210320ACDI ~1 of 1 Location

Lab ID INDSWC Lab I ~ Verified

Surface D Sample Source ~

Date Sampled 107/19/01J Sampling Method D Field Conduct I 17051
Time Sampled b 2:20:00] Stage 1 -99999/ Field pH i -999991

Pump Time t ~ Surface Depth I 01 Field Temp I -99999/

Yield 110 I Downhole Temp I -99999/ Lab Conduct I 21301

Water Level I -9999~ Dissolved 02 t -99999/ Lab pH I 7.461

Total Evacuated I ]

~

~

~

~

~

I]
iii]

N03 Samp Source

N03 Samp Method
Nitrate Remarks

l

lNDHDLab I
Icadmium Reducti~

Fields that have not been measured are identified
with a default value of ··99999. In order to return
a field to the default value click on the field name.
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152-103-20ACD2

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/03/1989
N/A
62
56-60

Don Rider

Purpose:
Well Type:
Aquifer:
Data Source:

Domestic Well
5in. - PVC
Trenton

Lithologic Log

Depth (ft) Unit Description
0-16 CLAY sandy, brown

16-17 SAND brown

17-18 CLAY sandy, brown

18-30 SAND brown

30-31 CLAY gray

31-54 SAND blue

54-62 GRAVEL
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Fields that have not been measured are identified
with a default value of ··99999. In order to return
a field to the default value click on the field name.

180~

-999991

-9999~

237cl

7.57/

General Characteristics

Suspended Solid I -9999~

TDS Determined I 17801

TDS Calculated 171 ~

99~
130/

-99999/

2.81
011301

Remarks

NCH

Hardness

ALl( as CaC03

SAB

RSC:
Percent NA

Collor IT:]
DatE~ Started 107/27/011

Date~Ended 108/02/01 1

Anions
17.0~

01
12.911

0.711

0.021

01
-99999/

30.6~

-9999~

-9999~

-99999/

-999991

-99999/

-9999~

-99999/

-9999~

b5210320ACOg

1 ~ Verified

Sample Source ~

D Field Conduct I
I -99999/ Field pH I
I 01 Field Temp I
I -9999~ Lab Conduct I
1 -9999~ Lab pH I

Location

Sampling Method

Stage

Surface Depth

Downhole Temp

Dissolved 02

Trace Elements

Selenium

Lead

Mercury

Arsenic

Lithium

Molybdenum

Strontium

Cadmium

EPM
Cations

Ca I 11.9s! HC03

Mg 1 7.7~ C03

Na I 8.~ S04

K r 0.311 CI

F

TOTI 28.721 N03

Q-j

TOT

INDHDLab I
rCadmium Reducti~

INDSWC L1b

o
107/19/011

b2:45:00 1
I :21
bo I
1 -999~

1 ]
and Anions

-9999~

240/

941

121
20~
O.~

104~

01
62~

251

0.11

-9999~

-99999/

-99999/

1~

1.~

3.321

Calcium

Magnesium

Potassium

Chemistry
1 of 1

Sodium

Flouride

Bicarbonate

Carbonate

Su Ifate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

Iron

Manganese

Percent DiUI
Nitrate Info
[iJ N03 Sample Chilled

N03 Samp Source

N03 Samp Method

Nitrate Remarks

1

Lab ID

Surface

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Major Cations

Silica

~

;11..
~

~
~

~

f\;J.
~

I]
g]
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152-103-20ADCl
NDSWC 14753

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen lnt. (ft.):

Completion Info:

Remarks:

09/06/2001
1865.57
120
100-105

North Well

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
2in. - PVC
Trenton
Bob Shaver

Depth (ft) Unit
0-16 SAND

16-18 SAND

18-19 CLAY

19-39 SAND

39-57 SAND

Description
vey fine to fine, yellow brown, oxidized, drills smooth

as above, gray black, unoxidized

silty, light gray, poor recovery

very fine to fine, gray black, caving, taking water, mixed I bag of mud @ 35 feet

very fine to very coarse, predom. fine to medium, very slightly gravelly,<1/2 inch
in diameter, lots of detrital lignite fragments, comprised of western silicates, scoria,
quartz, claystones, siltstones, subangular to well rounded

57-58 SAND & GRAVEL sand is very fine to very coarse, predom. coarse to very coarse, slightly
gravelly up to about 1/2 inch in diameter, composition as above, subangular to well
rounded, slight bit chatter, caving, takes water

58-70 CLAY silty, gray, soft, drills smooth, good recovery, mixed I bag mud @ 60 feet

70-95 SAND & GRAVEL drilling mud very thick, most sand in suspension, gravel up to about I inch in
diameter, mostly 1/4 to Iinch in diameter, caving, takes water, composition as
above, moderate bit chatter, mixed 2 bags mud @ 70 feet

95-105

105-120

GRAVEL

CLAY

very coarse section, gravel up to 2 inch diameter, mostly 1/4 to I inch in diameter,
very strong bit chatter, composition as above, subangular to well rounded, mixed I
bag mud @ 90 feet and I bag mud @ 95 feet, takes lots of water, caving

silty, to silt, clayey, slightly sandy, soft, cohesive, gray, from 106 to 106.5 feet
hard, brittle claystone? layer creating strong bit chatter, otherwise smooth drilling,
bedrock (Fort Union Group)
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

INDHDLab
ICadmium Reducti~

N03 Samp Source
N03 Samp Method
Nitrate Remarks

1

Major Cations and Anions Trace Elements General Characteristics
Silica -999991 Selenium 31 Susipended Solid -9999~
Calcium 2501 Lead 21 TDS Determined 16401
Magnesium 961 Mercury 01 TDS Calculated 18401
Potassium 1~ Arsenic 71 Hardness 10001
Sodium 2401 Lithium 10~ NCH 2301
Flouride O.~ Molybdenum 31 ALK as CaC03 -999991
Bicarbonate 9621 Strontium 280~ SAB 3.~
Carbonate 01 Cadmium -9999~ RSC 01
Sulfate 73~ EPM Percent NA 3~
Chloride 2~ Cations Anions

Nitrate 0.11 Ca I 12.4~ HC03 15.7~ Color []
Hydroxide -9999~ Mg I 7.~ C03 01 Datle Started 110/09/01 I
Phosphate -9999~ Na I 10.4~ S04 15.21 Datt! Ended 102/14/02 I
Boron -999991 K I 0.4~ CI 0.7~ Remarks
Iron 1.61 F 0.021
Manganese 1.~ TOT I 31.2~ N03 01
Percent DiU 0.7~ Q-I -999991
Nitrate Info TOT 31.721
~ N03 Sample Chilled

Chemistry
115210320ADCgJ1 of 1 Location

Lab ID INDSWC Lab l o Verified
Su rface CJ Sample Source ~
Date Sampled 110/04/01] Sampling Method D Field Conduct I 220cl
Time Sampled 108:40:0C~ Stage I -999991 IFieldpH I 6.891
Pump Time I :~ Surface Depth I 01 !FieldTemp I -999991
Yield b I Downhole Temp I -999991 Lab Conduct I 24101
Water Level I 9] Dissolved 02 I -999991 Lab pH I 7.5~
Total Evacuated I ]

~
.:::J"-.

~

~
~

:aJ
~

~

I
~
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152-103-20ADC2
NDSWC ]4754

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/06/2001
1865.1
65
53-58

South Well

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
2in. - PYC
Trenton
Bob Shaver

Depth (ft)
0-]6

]6-44

Unit
SAND

SAND

Description
very fine to fine, yellow brown, oxidized

as above, gray black, unoxidized, some medium to very coarse sand, some up to I
inch diameter lignite fragments, prabably stratified sequence, no bit chatter, drills
smooth

44-58 SAND & GRAVEL sand is very fine to very coarse, predom. mt:dium to coarse, <10 % gravel up
to about 1/2 inch diameter, comprised oflignite, quartz, western silicates,
siltstones, claystones, subangular to well rounded, taking water, caving, stratified
sequence, mixed 2 bags of mud between 5 to 60 feet

58-65 CLAY silty, gray, soft, good recovery
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

~DHDLab I
ICadmium Reducti~

N03 Samp Source
N03 Samp Method
Nitrate Remarks
I

Major Cations and Anions Trace Elements General Characteristics

Silica -999991 Selenium I 3\ Suspended Solid I -9999~

Calcium 15cl Lead I 21 TDS Determined I 102~

Magnesium 561 Mercury 01 TDS Calculated , 105~

Potassium 11\ Arsenic 21 Hardness J 61~

Sodium 15~ Lithium 10~ NCt-! I 01

Flouride O.~ Molybdenum 31 ALK as CaC03 I -9999~

Bicarbonate 81~ Strontium 1 16001 SAIR J 2.~

Carbonate 01 Cadmium 1 -99999\ RSC I 11

Sulfate 27cl EPM
Percent NA I 351\

Chloride 111 Cations Anions

Nitrate 0.11 Q1 7.49\ HC031 13.3~ Color []
Hydroxide -9999~ Mg 4.611 C03 1 01 Da1te Started 110/10/01 I

Phosphate -9999~ Na 6.5~ 804 I 5.621 Date Ended 103/15/021

Boron -9999~ K 0.281 CI 0.311 Remarks

Iron 2.~ F 0.02\

Manganese 1.~ TOT I 18.91\ N03 0\

Percent DiUJ 0.9~ Q-l -9999~
Nitrate Info TOT 19.2~
\if N03 Sample Chilled

Chemistry
1 of 1 Location

Lab 10 IND8WC Lab I
Surface 0 Sample Source ~

Date Sampled 110/04/01J Sampling Method D Field Conduct J 143~

Time Sampled 108:27:00 I Stage J -9999~ Field pH J 6.621

Pump Time J 29] Surface Depth J 01 Field Temp , -9999~

Yield 14 I Downhole Temp I -999991 Lab Conduct I 156~

Water Level I 8.~ Dissolved 02 I -9999~ Lab pH I 7.9\

Total Evacuated I J

i:
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t52-t03-20CCCt
NDSWC 14757

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/07/2001
1869.21
120
90-95

East Well

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
2in. - PVC
Trenton
Bob Shaver

Depth (ft)
0-15

15-18

18-54

54-70

Unit
CLAY

SAND

SAND

SAND

Description
silty and silt, clayey, some very fine sand layers, yellow brown, oxidized, soft

very fine to fine, lots ofIignite grains, drills smooth and fast, yellow stained,
oxidized

as above, gray, unoxidized, some small <1/4 inch diameter lignite fragments

very fine to very coarse, predom. coarse, slightly gravelly up to about 1/4 to 1/2
inch in diameter, comprised of west em silicates, siltstones, mudstones, quartz,
lignite, subangular to well rounded, caving, takes water, mixed I bag mud @ 55
feet

70-120 SAND & GRAVEL mixed 20 bags of mud from 70 to 120 feet, mud very thick, very hard
drilling, strong bitchatter, caves bably, took 3, 1500 gallon loads of water, probably
mostly gravel up to about I inch in diameter, some lignite fragments up to about 3
inches in diameter, subangular to well rounded, stratified sequence, comprised of
western silicates (flint, chert, granites, diorites), quartz, siltstones, claystones,
scoria and lignite, reamed hole with 6 1/4 inch bit, could not drill deeper and keep
hole open
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the fieldname.

INDHDLab I
kadmium Reducti~

N03 Samp Source
N03 Samp Method
Nitrate Remarks
I

Major Cations and Anions Trace Elements General Characteristics

Silica -99999/ Selenium 31 Suspended Solid I -9999~

Calcium 2001 Lead 21 TDS Determined 1 13801

Magnesium 811 Mercury 01 TDS Calculated 1 15201

Potassium 1~ Arsenic 31 Hardness 83~

Sodium 24~ Lithium 10~ NCH 7~

Flouride 0.3\ Molybdenum 41 AUK as CaC03 -9999~

Bicarbonate 926\ Strontium 210~ SAR 3.~

Carbonate 01 Cadmium -9999~ RSC 01

Sulfate 5HJj EPM Pelrcent NA 3~

Chloride 1~ Cations Anions
Nitrate 0.11 Ca ~ 9.9~ HC031 15.1~ Color 1M]
Hydroxide -99999/ Mg I 6.661 C03 I 01 Date Started 110/09/01 I

Phosphate -99999/ Na I 10.4~ S04 10.621 Date Ended 102/14/021

Boron -99999/ K
, 0.3~ CI 0.5~ Remarks

Iron 0.3~ F 0.021
Manganese 0.9~ TOT 1 27.4~ N03 01

Percent DiUI 2.011 Oi -99999\
Nitrate Info TOT 26.36\
!if N03 Sample Chilled

Chemistry 115210320CCC1 ~
1 of 1 Location

Lab ID INDSWC Lab 1 ~ Verified

Surface 0 Sample Source ~

Date Sampled b 0/04/011 Sampling Method D Field Conduct I 191~

Time Sampled 110:19:00J Stage -9999~ Field pH I 7.1~

Pump Time I ~~ Surface Depth 01 Field Temp I -9999~
~,

Yield 12 I Downhole Temp -999991 Lab Conduct , 209~

Water Level , 14.U] Dissolved 02 -9999~ Lab pH , 7.6~

Total Evacuated , J

~

@
~

~

~

I]
iii]
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152-103-20CCC2

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen lnt. (ft.):

Completion Info:

Remarks:

09/10/2001
1869.05
o
55-60

West Well

NDSWC 14758

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
2in. - PYC
Trenton
Bob Shaver

Depth (ft)
0-14

14-24

24-48

48-61

Unit
CLAY

SAND

SAND

SAND

Description
silty, soft, sticky, yellow brown, oxidized, drills smooth

very fine to fine, yellow brown, oxidized, drills smooth and fast, some detrital
lignite fragments up to about 1/4 inch in diameter

as above, comprised in part of dark black lignite grains

very fine to very coarse, predom. medium to coarse, slightly gravelly, up to about
1/4 inch in diameter, subangular to well rounded, occs. slight bit chatter from
detrital lignite fragments, comprised of west em si1cates, scoria, claystones,

siltstones
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Remarks

Color ~

Date Started b 0/09/01 I
Datle Ended 102/14/021

i
General Characteristics

Suspended Solid -9999~

TDS Determined 4411

TDS Calculated 42~

Hardness 26~

NCH 1~

ALK as CaC03 -9999~

SAR 1.~

RSC 01
Percent NA 301

Anions
4.821

01
2.711

0.271

0.041

01
-9999~

7.841

31
21
01

1~

10~

41
70~

-9999~

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Trace Elements

Selenium

Lead

Mercury

Arsenic

Lithium

Molybdenum

Strontium

Cadmium

EPM
Cations

Ca 1 3.2~ HC03

Mg I 1.811 C03

Na' 2.221 804

K I 0.0~ CI

F

TOTI 7.3~ N03

Q-I

TOT

INDHDLab 1

ICadmium Reducti~

N03 Samp Source

N03 Samp Method

Nitrate Remarks

l

Percent DiU
Nitrate Info
~ N03 Sample Chilled

Manganese

Boron

Iron

Chloride

Hydroxide

Phosphate

Carbonate

Bicarbonate

Sulfate

Sodium

Nitrate

Flouride

Potassium

Magnesium

Calcium

Major Cations and Anions

Silica I -9999~

I 6~

221

2.41

511

O.~

2941

01
1301

9.41

0.11

-9999~

-9999~

-9999~

O.~
0.6~

3.021

Chemistry
115210320CCC2~1 of 1 Location

Lab ID IND8WC Lab I ~ Verified

Su rface D Sample Source ~

Date Sampled b 0/04/011 Sampling Method D Field Conduct 74~

Time Sampled b 0:05:00 I Stage -9999~ Field pH 7.3~

Pump Time I ~ Surface Depth 01 Field Temp -9999~

Yield b I Downhole Temp -9999~ L.ab Conduct 6901

Water Level 1 14] Dissolved 02 -9999~ L.ab pH 7.7~

Total Evacuated I ]
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152-103-20DBCl

NDSWC ]4755

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/06/200]
]870.63
117
]07-] ]2

East Well

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
2in. - PVC
Trenton
Bob Shaver

Depth (ft)
0-16

]6-24

24-26

26-46

46-49

Unit
CLAY

CLAY

CLAY

SAND

CLAY

Description
silty, slightly sandy, very fine sand, yellow brown, oxidized, soft, cohesive

as above, interbedded with very fine to fine sand, yellow brown, oxidized

as above, gray, unoxidized

very fine to fine, gray black, lots of detrital lignite grains, drills smooth and fast

as above, gray, bit slowed, soft, cohesive

49-66 SAND & GRAVEL sand is very fine to very coarse, predom. medium to coarse, slight]y
gravellly, up to about 3/4 inch in diameter, very slight bit chatter, drills as stratified,
subangular to well rounded, comprised of west em silicates, scoria, claystones,
siltstones, quartz, lignite, caving, takes water, mixed 1 bag mud @ 60 feet

66-91 SAND very fine to fine, good recovery, no bit chatter, drilled smoother

91-]05

]05-] 12

SAND & GRAVEL most sand into suspension, , grave] up to about 1 inch (mostly 1/2 to I inch)
in diameter, composition as above, light bit chatter, caving, takes water, mixed 1
bag of mud @ 100 feet

SAND & GRAVEL much coarser section, very strrong bit chatter, probably mostly grave] up to
about] inch in diameter, composition as above, caving, takes water, mixed 2 bags
of mud @ 105 feet

112-120 CLAY silty, to silt, clayey, very slightly sandy, very fine sand, cohesive, moderately hard,
gray, bedrock, (Fort Union Group)
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2170/

-9999~

-9999~

239cl

7.6~

Remarks

General Characteristics

Suspended Solid -99999/

TDS Determined 1650/

TDS Calculated 179~

99~
28cl

-99999/

3.21

01
3~

HcHdness

ALK as CaC03

NCH

SAR

RSC

Percent NA

Color 0
Da1te Started b 0/09/01 I
Date Ended 102/14/02 I

31
21
01
6/

10~

21
2800/

-9999~

Anions
HC031 14.24

003 01
S04 15.621

CI 0.851

F 0.021

N03 01
Q-l -99999/

TOT 30.731

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

EPM

b5210320DSg

I E2J Verified

Sample Source ~

D Field Conduct I
I -9999~ Field pH r
I 01 Field Temp I
J -99999/ Lab Conduct I
I -99999/ Lab pH I

Location

Sampling Method

Stage

Surface Depth

Downhole Temp

Dissolved 02

Trace Elements

Selenium I
Lead I
Mercury )

Arsenic I
Lithium I
MOIYbdenum(

Strontium I
Cadmium I

Cations
Ca 11.9~

Mg 7.~

Na 10.011

K 0.411

TOTI 30.31

[NDHDLab I
(Cadmium Reductid

Chemistry
1 of 1

Potassium

Sodium

Flouride

Bicarbonate

Carbonate

Sulfate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

Surface

Iron

Manganese

Lab ID

Percent Diff I
Nitrate Info
IiJ N03 Sample Chilled

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

fNDSWC Lab

CJ
f10/04/i!j

f09:27:Q:QJ

I ~
b I
I 14~

Total Evacuated I ---1
Major Cations and Anions]
Silica J -9999~

Calcium I 2401

Magnesium 9cl
161

2301

O.~

86~
01

75~

3~
0.11

-9999~

-99999/

-999991

1.~

1 .11
0.71

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I
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152-103-20DBC2
NDSWC 14756

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/07/2001
1870.57
80
61-66

West Well

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Obselvation Well
2in. - PYC
Trenton
Bob Shaver

Depth (ft)
0-17

17-32

32-46

46-49

Unit
CLAY

CLAY

SAND

CLAY

Description
silty, to silt, clayey, some very fine sandy intervals, yellow brown, oxidized, soft,
drills smooth

as above, gray, unoxidized

very fine to medium, predom. fine, lots of dark black detrital lignite grains, some
lignite fragments, 1 to 2% coarse to very coarse sand, comprised of western
silicates, scoria, claystones, siltstones, probaly thinly stratified, no bit chatter, drills
smooth and fast

silty, gray, soft, good recovery, bit slowed

49-52 SAND & GRAVEL sand is very fine to very coarse, gravel up to about I inch in diameter,
moderate bit chatter, comprised of western siicates, quartz, lignite, scoria,
claystones, siltstones, subangular to well rounded, takes water

52-59

59-80

SAND

SAND

very fine to medium, as in 32 to 46 foot interval

very fine to very coarse, predom. coarse, slightly gravelly, occas. light bit chatter,
coarse gravel washing from above, difficult 0 determine gravel texture, subangular
to well rounded, composition as in 49 to 52 foot interval, takes water
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Major Cations and Anions Trace Elements General Characteristics
Silica -9999~ Selenium I 31 Suspended Solid -9999~
Calcium 310/ Lead I 21 TOS Determined 189cl
Magnesium 11 ~ Mercury I 01 TDS Calculated 2020/
Potassium 1~ Arsenic I 21 Hardness 12001
Sodium 2101 Lithium I 100/ NCH 390/
Flouride 0.21 Molybdenum I 21 ALK as CaC03 -9999~
Bicarbonate 102cl Strontium r 290~ SAR 2.~
Carbonate 01 Cadmium r -9999~ RSC 01
Sulfate 84cl EPM I Percent NA 2~
Chloride 271 Cations Anions
Nitrate 0.11 Ca 15.471 Hoo3 16.7~ Color II]
Hydroxide -9999~ Mg 9.05/ 003 01 Date Started b 0109/01 I
Phosphate -9999~ Na 9.1~ S04 17.4~ Date Ended 102/14/02 I
Boron -999991 K 0.3~ CI 0.7~ Remarks
Iron 6.71 F 0.011
Manganese 1.~ TOT I 33.9~ N03 01

Percent Diffl 1.44 Q-J -9999~
Nitrate Info TOT 34.9~
IiJ N03 Sample Chilled

Chemistry
115210320DBCg1 of 1 Location

Lab ID INOSWC Lab I ~ Verified

Surface 0 Sample Source ~
Date Sampled b 0104/(W Sampling Method D Field Conduct I 230~
Time Sampled 109:18:00 1 Stage i -999991 Field pH I 7.221
Pump Time I 1:QJ Surface Depth I 01 Field Temp r -999991
Yield 14 I Downhole Temp I -9999~ Lab Conduct I 2570/
Water Level I 1~ Dissolved 02 I -9999~ Lab pH I 7.5~
Total Evacuated I :J

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

(NOHOLab I

~dmium Reductid
Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.
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152-103-21BBCl

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/05/2001
1870.7
120
100-105

East WeJl

NDSWC 14751

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
2in. - PYC
Trenton
Bob Shaver

Depth (ft)
0-5

5-17

17-23

23-47

Unit
SAND

SAND

CLAY

SAND

Description
very fine to fine, yellow brown

very fine to fine, silty, clayey, yellow brown, soft, moderately cohesive, drills
smooth

silty, gray, sticky, soft, unoxidized

very fine to medium, predom. fine, dark gray, lots of detrital lignite grains, takes
water, drills smooth and fast, no bit chatter

47-57 SAND & GRAVEL sand is very fine to very coarse (70-80%) and gravel (20 to 30%), up to 1/2
inch diameter, stratified sequence, comprised of scoria, quartz, western silicates,
(chert and flint), lots of detrital lignite, claystones, siltstones, takes lots of water,
subangular to well rounded, possibly some thin clay layers, mixed 1 bag mud @ 50
feet

57-60

60-64

64-72

72-83

CLAY

SAND

CLAY

SAND

greenish gray to olive gray, soft, sticky, mixed 1 bag mud @ 60 feet

very fine to medium, dark gray, composition as above

silty, olive gray to greenish gray, soft, sticky, good recovery

very fine to fine, most all into suspension, bit slipped faster and smooth, lots of
detrital lignite grains

83-110

110-111

111-114

114-120

SAND & GRA YEL drilling mud very thick, mixed 3 bags mud @ 90 feet, 1 bag mud @ 100
feet, 3 bags mud @ 105 feet, 3 bags mud @ 110 feet, ran out of water at 105 feet,
most sand into suspension, good bit chatter, takes lots of water, gravel up to about
3/4 inch in diameter, mostly 1/4 to 1/2 inch diameter, subangular to well rounded,
comprised of western silicates, claystones, siltstones, after about 100 feet, coarser
section, strong bit chatter, caving, takes lots of water, lots of 3/4 to 1 inch diameter
gravel

LIGNITE bedrock (Fort Union Group)

CLAYSTONE dark brown, and light gray clay, soft, good bit chatter on claystone, drills hard,
bedrock, (Fort Union Group)

CLAYSTONE light gray to gray, hard, brittle, good recovery, drills slow, bedrock, (Fort Union
Group)

163



98~
7.7~

-9999~

10501

8.0~

Field Conduct

Cedor []

Date Started b 0/10101 I
Date Ended 103/15/02 1

Remarks

General Characteristics

Suspended Solid -9999~

TDS Determined 70~

TDS Calculated 6951

Hardness 3701

NCH 01
AlK as CaC03 -9999~

SAR 2.~

RSC ~

Percent NA 3~

Anions
7.6~

01
4.5~

0.2~

0.0~

01
-9999~

12.541

31
21
01
21

10~

61
100~

-9999~

HC03

C03

S04

CI

F

N03

(}j

TOT

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

EPM

b5210321BBCd

I ~ Verified

Sample Source ~

D
-9999~ Field pH

01 Field Temp

-999991 lab Conduct

-9999~ lab pH

location

Dissolved 02

Sampling Method

Stage

Surface Depth

Downhole Temp

r
Trace Elements

Selenium

lead

Mercury

Arsenic

lithium

Molybdenum

Strontium

Cadmium

TOT~ 11.9~

Cations
Ca I 4.4~

Mg I 2.8~

Na I 4.3~

K I 0.2~

[NOHDLab I
[£admium Reductiq

and Anions 1
-9999~

9~

3~ I
8.91 I
10~

o.~
46~

01
22~
9.~

0.11

-9999~

-9999~

-9999~

0.3~

0.4~

2.411

Chemistry
1 of 1

INDSWC Lab

D
b 0103/CG]

119:10:001

I ~
13 I
1 1:3.2]
1 =:J

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Percent DiU I
Nitrate Info
~ N03 Sample Chilled

Sodium

Flouride

Bicarbonate

Carbonate

Su !fate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

Iron

Manganese

Major Cations

Silica

Calcium

Magnesium

Potassium

Water level

Total Evacuated

Su rface

Date Sampled

Time Sampled

Pump Time

Yield

lab ID

~

~

~

~I
~ .....,]
4If/-II]
Ia]
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152-103-21BBC2
NDSWC 14752

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/06/2001
1870.92
70
53-58

West Well

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
2in.- PYC
Trenton
Bob Shaver

Deoth (ft)
0-5

5-18

18-22

22-44

Unit
SAND

SAND

SAND

SAND

Description
very fine to fine, yellow brown, oxidized

very fine, silty, slightly clayey, slightly cohesive, very soft, yellow brown, drills
smooth

very fine, silty, slightly clayey, light medium gray, soft, drills smooth

ver fine to medium, predom. fine, lots of dark black detrital lignite grains, drills
very fast and smooth, no bit chatter

44-58 SAND & GRA YEL sand is very fine to very coarse, predom. coarse, (70 - 80%), and gravel (20 _
30%) up to I inch diameter, mostly less than 1/2 inch diameter, stratified sequence,
comprised of scoria, quartz, western silicates, lots of detrital shale, claystones,
siltstones, takes lots of water, subangular to well rounded, occas. thin clay layers,
good recovery, mixed 2 bags mud, caving, takes lots of water

58-70 CLAY silty, soft, sticky, greenish gray to olive gray, drills slower and smooth
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

II

INDHDLab I

~lmium Reductiq

Major Cations and Anions Trace Elements General Characteristics
Silica -9999~ Selenium 31 Suspended Solid I -999991
Calcium 981 Lead 21 TDS Determined r 6111
Magnesium 3~ Mercury 01 TDS Calculated 1 598/
Potassium 5.~ Arsenic 41 Hardness I 390/
Sodium 59/ Lithium 1001 NCH 3~
Flouride 0.41 Molybdenum 2/ ALK as CaC03 -999991
Bicarbonate 4391 Strontium 980/ SAR 1.3/
Carbonate 01 Cadmium -9999~ RSC 01
Sulfate 170/ EPM Percent NA 241,
Chloride 9.91 Cations Anions
Nitrate 0.11

Ca I 4.8~ HC031 7.21 Color fiJ
Hydroxide -99999/ Mg I 2.9~ C03 I 01 Date Started 110/10/01 1

Phosphate -99999/ Na I 2.571 S04 3.541 Date Ended 103/15/02/
Boron -99999/ K I 0.1s/ CI 0.281 Remarks
Iron 1·4 F 0.021
Manganese 0.811 TOTf 10.571 N03 01
Percent Diff 2.171 Q-f -9999~
Nitrate Info TOT 11.0~
~ N03 Sample Chilled
N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

Chemistry
1 of 1 Location b 521 0321 BBC2

Lab 10 INDSWC Lab ISurface 0 Sample Source ~
Date Sampled b 0/03/<G] Sampling Method D Field Conduct 87~Time Sampled b8:41:0Q] Stage I -999991 Field pH 7.661
Pump Time 1 :?] Surface Depth I 01 Field Temp -99999/
Yield t3 I Downhole Temp r -99999/ Lab Conduct 9171
Water Level I 1:~ Dissolved 02 I -9999~ Lab pH 7.94
Total Evacuated I :J

166



] 52-] 03-30AAB

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/12/1979
N/A
60
50-60

Art Anderson

Purpose:
Well Type:
Aquifer:
Data Source:

Domestic Well
4in. - PVC
Trenton

Lithologic Log

Depth (ft) Unit Description
0-1 TOPSOIL

1-8 CLAY sandy

8-60 SAND coal streaks
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

~DHDLab I
[gadmium Reducti~

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

Major Cations and Anions Trace Elements General Characteristics

Si Iica -9999~ Selenium -9999~ Suspended Solid I -9999~

Calcium 19q Lead -99999\ TDS Determined , 146q

Magnesium 711 Mercury -9999~ TDS Calculated I 141q

Potassium 9.11 Arsenic -999991 Hardness I 77~

Sodium 21cl Lithium -9999~ NCH 1 12~

Flouride o.cl Molybdenum -9999~ ALK as CaC03 1 -9999~

Bicarbonate 79~
Strontium -999991 SAR J 3.~

Carbonate 01 Cadmium -9999~ RSC J 01

Sulfate 48~ EPM Percent NA I 3~

Chloride 4~ Cations Anions

Nitrate 0.21
Ca 9.481 HC031 1~ Color IU

Hydroxide -9999~ Mg 5.8~ C03 I 01 Date Started 107/27/01 I
Phosphate -9999~ Na 9.1~ S04 I 9.991 Date Ended 108/02/01 I
Boron -9999~ K 0.2~ CI 1.2~ Remarks

Iron 111 F 0.0~

Manganese 2.2\ TOT) 24.6~ N03 01

Percent Diff O.~
Q-l -9999~

Nitrate Info TOT 24.2~
!if N03 Sample Chilled

Chemistry
115210330AAB

1 of 1 Location

Lab 10 INDSWC Lab I
Surface 0 Sample Source ~

Date Sampled 107/19/01l Sampling Method D Field Conduct I 1652\

Time Sampled 111 :50:00] Stage -9999~ Field pH I -9999~

Pump Time 1 :g] Surface Depth 01 Field Temp 1 -999991

Yield 18 1 Downhole Temp -9999~ Lab Conduct 1 201~

Water Level 1 -999~~ Dissolved 02 -9999~ Lab pH 1 7.~

Total Evacuated I ]
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] 52-] 03-30ABD]

NDSWC 14759

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/11/2001
1871.46
I 16
91-96

East Well

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
2in. - PVC
Trenton
Bob Shaver

Depth (ft)
0-10

10-17

17-29

29-57

57-59

Unit
CLAY

SAND

SAND

SAND

CLAY

Description
silty, yellow brown, soft, sticky, occas. silty, clayey, very fine sand layer, drills
smooth, oxidized

very fine to fine, clayey, silty, very soft, gray, good recovery

very fine, clayey, silty, very soft, gray, good recovery

very fine to fine, after about 50 feet beccomes medium to very coarse, very slightly
gravelly, up to about 1/2 inch in diameter, comprised of western silicates, scoria,
lignite, no bit chatter, drills smooth, taking water

silty, gray, fair recovery, bit slowed, drilled smooth

59-86

86-116

SAND & GRAVEL sand is very fine to very coarse, predom. medium, gravelly, taking water,
caving, mixed 4 bags mud from 80 to ]00 feet, mud very thick, much sand into
suspension, lignite fragments up to about] inch in diameter, composition as above

SAND & GRAVEL probably mostly gravel, hard drilling, caving badly, gravel up to about I inch
in diameter, mostly 112 to 3/4 inch in diameter, subangular to well rounded,
comprised of western silicates, scoria, siltstones, claystones, lignite

116-120 CLAY silty, gray, moderately hard, drills slow and smooth, bedrock, (Fort Union Group)
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

~DHDLab I

[g:admium Reductiq

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

Major Cations and Anions Trace Elements General Characteristics
Silica -999991 Selenium 31 Suspended Solid -9999~

Calcium 1701 Lead 21 TDS Determined 133~

Magnesium 751 Mercury 01 TDS Calculated 144~

Potassium 121 Arsenic 71 Hardness 73~

Sodium 2401 Lithium 1001 NCH 01

Flouride 0.41 Molybdenum 31 ALK as CaC03 -9999~

Bicarbonate 9631 Strontium 178cl SAR 3.~

Carbonate 01 Cadmium -9999~ RSC 11

Sulfate 3701 EPM Percent NA 411

Chloride 1001 Cations Anions

Nitrate 0.11
Ca I 8.4~ HC03 15.7~ Color []

Hydroxide -999991 Mg I 6.1~ C03 01 Date Started b 0109101 I

Phosphate -9999~ Na I 10.4~ S04 7.~ Date Ended 102114/021

Boron -9999~ K 1 0.311 CI 2.821 Remarks
Iron 1.21 F 0.021

Manganese 0.~1 TOT 1 25.~ N03 01

Percent DiU 1.7~ G-I -9999~

Nitrate Info TOT 26.321!if N03 Sample Chilled

Chemistry
115210330ABg1 of 1 Location

Lab ID INDSWC Lab I o Verified

Su rface D Sample Source ~
Date Sampled 110104/QI] Sampling Method D Field Conduct I 19061
Time Sampled b1:03:~ Stage I -9999~ Field pH t 7.251
Pump Time 1 ~ Surface Depth t 01 Field Temp I -9999~
Yield 13 I Downhole Temp I -9999~ Lab Conduct 1 214~
Water Level I 1~ Dissolved 02 I -9999~ Lab pH I 7.771

Total Evacuated I ~

~
~

......1I1.J
~-
~

~

l»]
III
al
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152-103-30ABD2

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/11/2001
1871.41
60
50-55

West Wel1

NDSWC 14760

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
2in. - PVC
Trenton
Bob Shaver

Depth (ft)
0-10

10- I 7

17-22

22-60

Unit
CLAY

SAND

SAND

SAND

Description
silty, yel10w brown, oxidized, soft, sticky, occas. silty, clayey, very fine sand, drills
smooth

very fine to fine, yellow brown, oxidized, drills smooth and fast

very fine, silty, clayey, soft, cohesive, gray, drills smooth

very fine to fine, after about 50 feet coarser section of medium to coarse sand, very
slightly gravel1y, up to about 1/2 inch in diameter, subangular to wel1 rounded,
comprised of west em silicates, scoria, lignite, no bit chatter, dril1s smooth, taking
water
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NCH

Percent NA

ALK as CaC03

Remarks

Hardness

SAR

RSC

General Characteristics

Suspended Solid -9999~

53~

5321
35q

3~

-9999~

1.21
01

2~

Color [!]
Date Started 110109/01 I

Date Ended 102114/02 I

TDS Calculated

TDS Determined

Anions
6.311

01
3.121
0.2~

O.O~

01
-9999~

9.7~

HC03

C03

S04

CI

F

N03

Q-I

TOT

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

EPM

Trace Elements 3l
Selenium 1 31
Lead 1 21
Mercury 1 01
Arsenic 1 1 ~

Lithium I 1001
Molybdenuml 21
Strontium I 7601
Cadmium 1 -99999/

TOT I 9.3~

Cations
Ca I 4.7~

Mg 1 2.221
Na 1 2.2~

K 1 O.O~

~DHDLab I
[gadmium Reducti~

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Percent DiU

Nitrate Info
[if N03 Sample Chilled

Manganese

Boron

Iron

Nitrate

Bicarbonate

Flouride

Hydroxide

Phosphate

Magnesium

Potassium

Su !fate

Carbonate

Sodium

Chloride

Calcium

Major Cations and Anions

Silica 1 -9999~

9~

2~

2.~

521
O.~

38~

01
15q

1q
0.11

-9999~

-9999~

-9999~

21
11

2.1 51

Chemistry
b5210330ABog1 of 1 Location

Lab 10 INDSWC Lab I ~ Verified

Su rface D Sample Source ~
Date Sampled 110104/till Sampling Method D Field Conduct I 8121
Time Sampled 110:53:0:2] Stage 1 -9999~ Field pH I 7.5~
Pump Time 1 ~ Surface Depth 1 01 Field Temp I -9999~

Yield 14 I Downhole Temp 1 -99999/ Lab Conduct 1 8411
Water Level 1 15.351 Dissolved 02 1 -9999~ Lab pH 1 7.711
Total Evacuated 1 ~

~J.~.
«t]
~

~

~

II]
IiIl
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152-103-30BCA

Date Completed:
1.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/11/2001
1871.97
120
75-80

NDSWC 14761

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
2in. - PVC
Trenton
Bob Shaver

Depth (ft)
0-18

18-23

23-68

68-80

80-97

97-100

100-110

110-111

111-120

Unit
CLAY

SAND

SAND

SAND

CLAY

CLAY

LIGNITE

LIMESTONE

CLAY

Description
silty, pale yellow brown, soft, sticky, drills smooth, occas. angular scoria pebble,
some clayey, silty, very fine sand intervals, oxidized

very fine to very coarse, predom. fine, some lignite fragments < 1/4 inch in
diameter, drills smooth and fast, oxidized

very fine to very coarse, predom. fine, very slightly gravelly, occas. <1/4 inch
diameter scoria, and lignite fragments, drills smooth and fast, unoxidized

very fine to very coarse, predom. coarse to very coarse, gravel up to about 1/2 inch
in diamete, some interbedded thin clay layers, moderate bit chatter, taking water,
caving, mixed 2 bags mud, comprised of west em silicates, scoria, lignite,
claystones, siltstones, subangular to well rounded

silty, soft, gray, sticky, interbedded with very fine to fine sand, drills smooth, no bit
chatter, bit slowed

silty, gray, soft, drilled slower than 80 to 97 foot interval, probably bedrock, (Fort
Union Group)

strong bit chatter, severe loss of ciculation, mixed 7 bags of mud and used 1500
gallons of water, only lignite recovery, bedrock (Fort Union Group)

or dolomite layer, very strong bit chatter, small thin chips for recovery, bedrock
(Fort Union Group)

silty, gray, soft, drills smooth and slow, no bit chatter, bedrock (Fort Union Group)
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Field Conduct I 12501
Field pH J 7.511
Field Temp J -9999~
Lab Conduct , 1410]
Lab pH I 7.881

Percent NA

NCH

SAR
RSC

i
General Characteristics ~
Suspended Solid I -999991
TDS Determined I 86cl

: TDS Calculated I 91 ~
Hardness I 43~

i 01
ALK as CaC03 1----9-9-9-9~

I 3.21

I 21
1 4~

Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

Location

EPM

Sample Source
Sampling Method
Stage
Surface Depth
Downhole Temp
Dissolved 02

Trace Elements
Selenium 31
Lead 21
Mercury 01
Arsenic 9\
Lithium 1001
Molybdenum 4\
Strontium 115~
Cadmium -99999\

Cations Anions

Ca , 4.9~ Hoo31 10.1~ Color l6J
Mg i 3.621 003 i 01 Date Started 110/11/01 1
Na I 6.53\ S04 i 6.0~ Date Ended '02/14/021

K I 0.221 CI 0.51\ Remarks
F 0.03\

TOT I 15.3cl N03 01
Q-\ -9999~
TOT 16.76\

lliOHOLab I
~:admium Reductiq

N03 Samp Source
N03 Samp Method
Nitrate Remarks

J

Chemistry
1 of 1

INOSWC Lab
o
'10/04/0 -!J
'11:48:00J
I ~~
b I
1 19.~, ]

Major Cations and Anions
Silica -9999~
Calcium 1001
Magnesium 44
Potassium 8.cl
Sodium 15~
Flouride O.~

Bicarbonate 6211
Carbonate 01
Sulfate 2901
Chloride 1~
Nitrate 0.11
Hydroxide -9999~
Phosphate -9999~
Boron -99999\
Iron 11
Manganese 0.6~

Percent DiU 4.3cl
Nitrate Info
~ N03 Sample Chilled

Water Level
Total Evacuated

Date Sampled
Time Sampled
Pump Time
Yield

Surface
Lab 10
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152-104-0lDDD

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

OS/21/1965
1940
116
66-76

NDSWC 2342

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
1.25in. - ABS
Trenton

Deoth (ft) Unit
0-1 SOIL

1-41 CLAY

41-61 SAND

61-77 SAND

77-81 CLAY

81-98 GRAVEL

98-116 CLAY

Description
Black

Moderate olive-brown to light olive-gray, silty and sandy, calcareous

Medium to coarse, moderately well sorted, angular to rounded

Gravelly, poorly sorted, angular to rounded

Light olive-gray, silty, bentonitic, calcareous

Moderately well sorted, subangular to subrounded

Light olive-gray to brown, silty and sandy, (color depends on dispersed lignite in
clay) (Fort Union Group)
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Percent NA

I
ALK as CaC03 I

I
I
1

Color 0
Date Started 107/06/65\

Date Ended 107/26/651

Remarks

SAR

RSC

NCH

Hardness

w

General Characteristics

Suspended Solid -9999~

TDS Determined 4650l

TDS Calculated 461 ~

6501

01
-99999/

22\
-9999~ !

811\

-9999~

-9999~

-9999~

-9999~

-9999~

-9999~

-9999~

-9999~

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Anions
HC031 18.8~
C03 I 01
S04 I 50.5~

CI 1 0.6~

F I 01
N03 1 O.O~

Oi I -9999~

TOT l 70.1 ~

EPM

Trace Elements

Selenium I
Lead 1
Mercury I
Arsenic I
Lithium 1
Molybdenuml

Strontium I
Cadmium 1

TOT 1 69.4~

Cations
Ca 9.4~

Mg 3.54\

Na 56.121

K 0.3~

wnknown

~nknown

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Percent Diffl
Nitrate Infoo N03 Sample Chilled

Manganese

Iron

Boron

Hydroxide

Phosphate

Nitrate

Chloride

Sulfate

Carbonate

Bicarbonate

Flouride

Sodium

Magnesium

Potassium

Calcium

Major Cations and Anions

Silica 2~

18~

4~

15\

129~

01
115~

01
243~

2~
1.~

-9999~

-99999/

O.~

24\

-9999~

-99999/

Chemistry
1 of 1 Location

Lab ID I 1

Surface D Sample Source ~

Date Sampled 106/16/65J Sampling Method 0 Field Conduct
, -9999~

Time Sampled 00:00:00 ] Stage -9999~ Field pH
, -9999~

Pump Time -9999~ Surface Depth 01 Field Temp l -9999~

Yield I Downhole Temp -9999~ Lab Conduct I 576~

Water Level -9999~ Dissolved 02 -99999\ Lab pH 1 8\

Total Evacuated ]

,{

}~~:~'.~

":\t'

'. "·L ........•

>'s:'--,.•: ,.'
.. ".;,.'.....

, ·~;:','~~~t;'f:
.: .... '..::,~.,,:.,

/;~'~'/;~,:;,.
,-:/:'b:t,:~"
:·,>-~:~~;:t.::~,:
" -:','.-','~"j' •
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152-104-11ADD

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/] 5/] 965
]938
]36.5
]05-108

NDSWC 2350

Purpose:
Well Type:
Aquifer:
Data Source:

Litho]ogic Log

Observation Well - Destroyed
] .25in. - ABS
Trenton

Deoth (ft) Unit
0-42 CLAY

42-51 SAND

5]-54 CLAY

54-69 GRAVEL

69-78 TILL

78-90 TILL

90-]07 GRAVEL

]07-136 CLAY

Description
Dusky yellow to light olive-gray, silty, calcareous; locally sandy

Poorly sorted, angular to rounded, average size is 0.5 millimeter

Dusky yellow to pale olive, calcareous

Sandy, poorly; sorted, angular to rounded; average size is 2.5 millimeter

Moderate yellowish-brown, silty, oxidized

Olive-gray to dark greenish gray

Poorly sorted, subangu]ar to rounded; average size is 25 millimeters

Light gray, silty
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Percent NA

SAR

RSC

Remarks

NCH

Hardness

w

General Characteristics

Suspended Solid J -9999~

TDS Determined I 426~

TDS Calculated I 4290\

I 114~

I 38~
ALK as CaC03 I -9999~

I 121

I -99999\

I 6~

Color 0
Date Started 107/06/651

Date Ended 107/29/651

-9999~

-99999\

-9999~

-9999~

-9999~

-9999~

-99999\

-99999\

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Anions
HC031 15.11\

C03 I 0\

S04 , 50.5~

CI J 0.3~

F~ 01
N03 I 0.15\

Q-\ I -9999~

TOT 1 66.221

EPM

Location

Trace Elements

Selenium I
Lead J
Mercury J
Arsenic I
Lithium I
Molybdenum I
Strontium I
Cadmium I

TOTI 63.9~

Cations
Ca 14.9~

Mg 7.811

Na 40.67\

K 0.5~

fiJnknOwn

fiJnknown

N03 Samp Source

N03 Samp Method

Nitrate Remarks,

Percent Diul
Nitrate Infoo N03 Sample Chilled

Manganese

Iron

Boron

Hydroxide

Phosphate

Nitrate

Chloride

Sulfate

Carbonate

Bicarbonate

Flouride

Sodium

Potassium

Magnesium

Calcium

Major Cations and Anions

Silica 2~

30~

9~

211
93~

01
9221

01
2430\

1~

91
-9999~

-9999~

0.3~

1~

-999991

-999991

Lab 10 I 1

Surface D Sample Source ~

Date Sampled 106/15/6~ Sampling Method 0 Field Conduct I -9999~

Time Sampled 00:00:00 1 Stage J -9999~ Field pH I -999991

Pump Time -999~ Surface Depth I 01 Field Temp I -999991

Yield I Downhole Temp I -9999~ Lab Conduct I 495~

Water Level -999~ Dissolved 02 I -99999\ Lab pH I 8.11

Total Evacuated ]

Ch.~mistry
1 of 1~

~'-~:1 ','--~ •..

.-", •..~-,._-

~

~

~

~

1Il
I]
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152-104-13AADl

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

07/14/1971
1865
180
142-148

North well

NDSWC 8024

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well - Destroyed
1.25in. - ABS
Trenton

Depth (ft) Unit
0-0.5 TOPSOIL

0.5-8 CLAY

8-36 SAND

36-48 CLAY

48-60 SAND

60-65 GRAVEL

65-79 CLAY

79-84 GRAVEL

84-120 CLAY

120-126 SAND

126-140 CLAY

140-152 GRAVEL

Description
Very sandy, silty, light brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, calcareous
(alluvium)

Slightly clayey, very fine- to medium-grained, subrounded, well-sorted, mostly
quartz, lignitic, shaley

Very silty, slightly sandy, olive-gray, slightly cohesive, highly plastic, highly
calcareous (alluvium)

Fine- to medium-grained, moderately well-sorted, subangular to rounded, mostly
quartz, much detrital lignite

Clayey, fine to coarse, poorly sorted, mostly brownish western siliceous rocks,
lignitic, scoriaceous

Very silty, olive-gray to medium dark gray, slightly cohesive, highly plastic,
occasional thin sand layers, much detrital lignite (alluvium)

Sandy, clayey, silty, fine to medium, poorly sorted, subangular to rounded, mostly
brownish western siliceous rocks, "dirty-looking samples"

Very silty, occasional thin gravelly sand lenses and detrital lignite layers, medium
dark gray, slightly cohesive, plastic, calcareous (alluvium)

Fine- to coarse-grained, well-sorted, mostly quartz, subrounded, much lignite,
"clean-looking samples"

Silty, medium dark gray to dark greenish gray, slightly indurated, highly
calcareous, some detrital lignite (alluvium)

Slightly sandy, fine to coarse, subangular to well-rounded, fair sorting,
predominantly brownish western siliceous rocks, some locally derived siltstone,
sandstone and shale, lignitic, some scoria

152-160

160-180

CLAY

SHALE

(Detrital lignite lenses), silty, slightly sandy, medium dark gray to dark greenish
gray, moderately indurated, highly calcareous (alluvium)

Clayey, medium light gray with dark brownish gray mottling and small brownish
concretions, moderately indurated, a few thin lignite stringers, highly calcareous
(Fort Union Group)
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

m!,known

~'known

N03 Samp Source
N03 Samp Method
Nitrate Remarks
I

Major Cations and Anions Trace Elements General Characteristics
Silica 251 Selenium -9999~ Suspended Solid -9999~
Calcium 2041 Lead -9999~ TDS Determined 1370/
Magnesium 711 Mercury -9999~ TDS Calculated 13801
Potassium 8.11' Arsenic -99999/ Hardness 8011
Sodium 16~ Lithium -999991 NCH 23~
Flouride O.~ Molybdenum -999991 ALK as CaC03 -9999~
Bicarbonate 69q Strontium -999991 SAR 2.~
Carbonate 01 Cadmium -999991 RSC -9999~
Sulfate 54~ EPM Percent NA 311
Chloride 141 Cations Anions
Nitrate 3.41 Ci I 10.1~ HC03 11.311 Color rMJ
Hydroxide -999991 Mg I 5.8~ C03 01 Date Started 108/24/71 l
Phosphate -999991 Na I 7.1~ S04 11.4~ Date Ended 108/30/71 I
Boron 0.2~ K I 0.211 CI 0.3~ Remarks
Iron 2.~ F 0.0~ W
Manganese 0.21 TOT I 23.3~ N03 O.O~
Percent Diffl -999991 Q-i -999991
Nitrate Info TOT 23.211o N03 Sample Chilled

.Chemistry
1 of 1 Location bS210413AAD1

Lab ID I I
Surface D Sample Source ~
Date Sampled r07/15/ill Sampling Method CJ Field Conduct 2020/
Time Sampled OO:OO:(~ Stage -999991 Field pH -99999/
Pump Time ~ Surface Depth 01 Field Temp 81
Yield I Downhole Temp -9999~ Lab Conduct 18801
Water Level -99~ Dissolved 02 -9999~ Lab pH 7.~
Total Evacuated =:J
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152-104-13AAD2

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

07/14/1971
1865
40
27-30

South well

NDSWC 8024A

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
1.25in. - ABS
Trenton

Depth (ft)

0-0.5

0.5-8

8-36

36-40

Unit
SAND

CLAY

SAND

CLAY

Description
Fine to medium

Silty, yellowish brown

Fine to medium with a little coal

Silty, olive-gray
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- ....

Chemistry
1 of 1

Remarks

ALK as CaC03

Percent NA

Color ~

Date Started 1-0-8-/2-4-/-7-1-1

Date Ended 108/30/71 I

SAR

RSC

General Characteristics

Suspended Solid -9999~

TDS Determined 11101

TDS Calculated 111 cl
6441

1321

-9999~

2.41

-9999~

321

NCH

Hardness

w

-9999~

-9999~

-9999~

-999991

-9999~

-9999~

-9999~

-9999~

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Trace Elements

Selenium I
Lead I
Mercury I
Arsenic I
Lithium I
MOlybdenuml

Strontium I
Cadmium I

Location

EPM
Cations Anions

Ql I 9.131 HC03 10.231

Mg I 3.~ C03 01

Na I 6.221 S04 8.121

K I 0.1~ CI 0.4~

F 0.021

TOT' 19.2~ N03 0.041

Gl -9999~

TOT 18.8~

I!:lnknown
I!:lnknown

I I
D Sample Source ~

I07/15r~ Sampling Method D Field Conduct 184~

~oo:oo:o:QJ Stage I -9999~ Field pH -9999~

I :~ Surface Depth I 01 Field Temp 81

I I Downhole Temp I -9999~ Lab Conduct 16201

I -99!~ Dissolved 02 I -9999~ Lab pH 7.21

~ :=]

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Percent DiUl
Nitrate Infoo N03 Sample Chilled

Manganese

Boron

Chloride

Sulfate

Bicarbonate

Hydroxide

Phosphate

Carbonate

Iron

Sodium

Nitrate

Calcium

Flouride

Potassium

Magnesium

Total Evacuated

Major Cations and Anions

Silica 1~

18~

4~
71

14~

o.~
62~

01
39~

1~

2.~

-9999~

-9999~

0.2~

0.2~1

O.O~

-9999~

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Lab ID

Surface

~l -
~.~-_.-..-.-., .•. '.•..

~.

~J

~

~

@
li
lil
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152-104-13CBBl

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

07/13/1971
1875
180
152-158

North well

NDSWC 8021

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well - Destroyed
1.25in. - ABS
Trenton

Depth (ft) Unit
0-1 TOPSOIL

1-12 CLAY

12-38 SAND

38-60 CLAY

60-65 GRAVEL

65-69 SAND

69-85 GRAVEL

Description
Sandy, clayey, brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Interbedded with thin clay lenses, very fine- to medium-grained, subrounded,
mostly quartz, lignitic

Very silty, moderately sandy, medium dark gray, slightly cohesive, plastic,
laminated (alluvium)

Very sandy, fine to medium, subangular to well-rounded, fair sorting,
predominantly brownish western siliceous rocks, lignitic

Fine- to coarse-grained, subrounded, moderately well-sorted, mostly quartz,
lignitic, some shale-poor samples

(Interbedded with clay lenses), moderately sandy, fine to coarse, subangular to
well-rounded, fair sorting, mostly brownish western siliceous rocks, some shale,
much detrital lignite

85-114

114-148

148-164

164-180

GRAVEL

SAND

GRAVEL

SHALE

Slightly sandy, slightly clayey, fine to coarse, angular to well-rounded, fair sorting,
predominantly brownish western siliceous rocks, some shale, siltstone and
sandstone of local derivation, some carbonates, much detrital lignite

Clayey, slightly gravelly, fine- to coarse-grained, subangular to rounded,
moderately well-sorted, predominantly quartz, lignitic, shaley

Slightly sandy, fine to coarse (some cobble-sized material), subangular to well-
rounded, poor to fair sorting, predominantly brownish western siliceous rocks,
some siltstone, shale and sandstone of local derivation, lignitic, scoriaceous

Clayey, slightly sandy, medium light gray with small brownish gray concretions, a
few thin lignite stringers, highly calcareous, moderately indurated (Fort Union

Group)
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

~known

~known

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

Major Cations and Anions Trace Elements General Characteristics

Silica 3~ Selenium -9999~ Suspended Solid -999991

Calcium 11~ Lead -999991 TDS Determined 122~

Magnesium 521 Mercury -999991 TDS Calculated 125~

Potassium 7.~ Arsenic -999991 Hardness 5021

Sodium 25~ Lithium -999991 NCH 01

Flouride 11 Molybdenum -9999~ ALK as CaC03 -999991

Bicarbonate 70~ Strontium -999991 SAR 4.91

Carbonate 01 Cadmium -999991 RSC -999991

Sulfate 42~ EPM Percent NA 521

Chloride 1~
Cations Anions

Nitrate 11
Ca I 5.7~ HC031 11.~ Color []

Hydroxide -9999~ Mg I 4.2~ C03 I 01 Date Started 108/24/71 I
Phosphate -9999~

Na I 11.0~ S04 I 8.911 Date Ended ~08/30/71 I
Boron 0.2~ K I 0.191 CI I 0.391 Remarks

Iron 1.~ F I 0.0~ W

Manganese o.o~ TOT) 21.~ N03 I 0.021

Percent o iff I -999991 Q-l I -999991

Nitrate Info TOT I 20.971D N03 Sample Chilled

9hemistry
1 of 1 Location

Lab ID I 1

Surface D Sample Source ~

Date Sampled 107/14/7I] Sampling Method D Field Conduct I 185~

Time Sampled oo:oo:ocU Stage I -999991 Field pH ~ -9999~

Pump Time 3:~ Surface Depth I 01 Field Temp I 91

Yield I Downhole Temp I -9999~ Lab Conduct ) 180~

Water Level -999~~ Dissolved 02 I -9999~ Lab pH I 7.~

Total Evacuated ]

:;':-",';".,-

~ ..

~

~

~

~

I]
[I
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152-104-13CBB2

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

Depth eft) Unit

07113/1971
1875
40
27-30

South well

Description

NDSWC 8021A

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
1.25in. - ABS
Trenton

See log for NDSWC 8021 (152-1 04-13CBB I)
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Field Conduct I 189~

Field pH I -9999~

Field Temp 1 121

Lab Conduct I 1780\

Lab pH ~ 7.~

Depth

Temp

02

Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the fieldname.

1
Sample Source ~

Method 0
-9999~

0\
-9999~

-9999~Dissolved

Downhole

'Location

Sampling

Stage

Surface

~nknown
~nknown

I
D
107/14/7-U

oo:oo:ooJ
38]
I

-999~

]

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

Major Cations and Anions Trace Elements General Characteristics

Silica 2~ Selenium -9999~ Suspended Solid I -9999~

Calcium 11~ Lead -9999~ TDS Determined I 123~

Magnesium 43\ Mercury -9999~ TDS Calculated 1 125cl

Potassium 8.3\
Arsenic -9999~ Hardness 1 4681

Sodium 2571 Lithium -9999~ NCH I 01

Flouride O.~ Molybdenum -9999~ ALK as CaC03 ~ -9999~

Bicarbonate 67~ Strontium -9999~ SAR I 5.~

Carbonate 0\ Cadmium -9999~ RSC I -9999~

Sulfate 44cl EPM Percent NA I 5~

Chloride 151
Cations Anions

Nitrate 4.11
Ca 5.8~ HC03 11.0~ Color ~

Hydroxide -9999~ Mg 3.5~ C03 0\ Date Started 108/24/71 I
Phosphate -9999~

Na 11.1 ~ S04 9.1~ Date Ended 108/30/71 I
Boron 0.3~ K 0.21\ CI 0.421 Remarks

Iron 2.~
F o.o~ W

Manganese 0.021 TOT~ 20.7~ N03 o.o~
Percent o iff I -9999~

a-t -9999~

Nitrate Info TOT 20.7~o N03 SampleChilled

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Surface

Lab 10
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152-104-13DDA

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

11/18/1984
N/A
60
40-60

David Herriot

Purpose:
Well Type:
Aquifer:
Data Source:

Domestic Well
Sin. - PYC
Trenton

Remarks:

Depth (ft)
0-2

2-1 I

11-60

Unit
TOPSOIL

CLAY

SAND

slotted casing from 40 to 90 ft.

Lithologic Log

Description

sandy

very fine
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Color []

Date Started )07/24/01 I
Date Ended 108/03/01 I

Remarks

Percent NA

SAR

RSC

NCH

Hardness

General Characteristics ~

Suspended Solid I -999~ I
TDS Determined I 61 ~

TDS Calculated I 58~

I 3701

J 251

ALK as CaC03 I -9999~

J 1.~

I 01
I 2~

-9999~

-9999~

-9999~

-999991

-9999~

-9999~

-9999~

-9999~

Anions
HC03 I 6.9~

C03 I 01

S04 I 3.121

CI I 0.711

F 0.0~

N03 01

Q-\ -9999~

TOT 10.8~

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

EPM

Lithium

Molybdenum

Strontium

Cadmium

Trace Elements

Selenium

Lead

Mercury

Arsenic

TOTJ 1 O.~

Cations

Ca I 4.5~

Mg I 2.8~

Na I 2.7~

K I O.o~

~)HDLab I
(Q,admium Reductic!

and Anions

-9999~

921
351
3.~

6~

O.~

42~

01
15~

2~
0.11

-9999~

-9999~

-9999~

5.21

1.21
2.511

N03 Samp Source

N03 Samp Method

Nitrate Remarks

l

Percent DiU
Nitrate Info
[iJ N03 Sample Chilled

Major Cations

Silica

Calcium

Magnesium

Potassium

Sodium

Flouride

Bicarbonate

Carbonate

Sulfate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

Iron

Manganese

Chemistry
1 of 1 Location

Lab ID lNDSWC Lab I
Surface D Sample Source ~

Date Sampled 107/17/01J Sampling Method 0 Field Conduct I 79~

Time Sampled b 8:35:00] Stage -9999~ Field pH I -99999]

Pump Time
, :g] Surface Depth 01 Field Temp I -9999~

Yield 110 I Downhole Temp ~9999~ Lab Conduct I 9611

Water Level I -999~ Dissolved 02 -99999\ Lab pH I 7.5~

Total Evacuated I ]
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152-104-14888

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/15/1965
1889
115.5
0-83

NDSWC 2351

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well - Destroyed
1.25in. - ABS
Trenton

Depth (ft) Unit
0-10 CLAY

10-21 CLAY

21-42 SAND

42-52 SAND

52-84 TILL

84-91 SAND

91-116 CLAY

Description
Pale yellowish brown to moderate-yellowish-brown, silty, calcareous; oxidized;
contains fine grains of quartz, dolomite, and lignite

Olive-gray to moderate yellowish-brown, silty, calcareous, oxidized

Medium, moderately well sorted, angular to rounded

Gravelly, poorly sorted, angular, average size is about 2.5 millimeters

Moderate yellowish-brown to olive-gray

Gravelly, poorly sorted, angular to rounded; average size is about 2 millimeters

Light olive-gray, silty (Fort Union Group)
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152-104-24AAB

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

05/08/1986
N/A
66
56-66

Steve Cayko

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Domestic Well
5in. - PVC
Trenton

Depth (ft)

0-1

1-6

Unit
TOPSOIL

CLAY

Description

sandy, brown

6-56 SAND

56-66 ORA VEL
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Remarks

Color []
Date Started107/24/01 I
Date Ended 108/03/01 I

Percent NA

NCH

SAR
RSC

Hardness

General Characteristics::l
Suspended SolidI -9999~
TDS Determined I 91 ~
TDS Calculated I 89~

I 5401

I 01
ALK as CaC03 I -999991

I 2.21

I 11
J 321

Anions
Hoo31 11.8~
003 , 01
S04 J 4.3~
CI I 0.211
F I 0.0~

N03 I 01
Q-I I -9999~
TOT J 16.4~

Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

EPM

Trace Elements-
Selenium -99999\
Lead -9999~
Mercury -99999\
Arsenic -999991
Lithium -9999~
Molybdenum -9999~
Strontium -9999~
Cadmium -99999\

TOT 1 16.321

Cations
Ca I 6.99\
Mg I 3.87\
Na I 5.221

K I 0.241

lliDHDLab I
[Qadmium Reductid

and Anions
-999991

14cl
4~

9.~

12~

O.~
7221

01
21cl
7.cl
0.11

-9999~
-9999~
-9999~

4.11

0.97\

0.3~

N03 Samp Source
N03 Samp Method
Nitrate Remarks
I

Percent DiU
Nitrate Info
~ N03 Sample Chilled

Major Cations
Silica
Calcium
Magnesium
Potassium
Sodium
Flouride
Bicarbonate
Carbonate
Sulfate
Chloride
Nitrate
Hydroxide
Phosphate
Boron
Iron
Manganese

Chemistry
1 of 1 Location

Lab ID INDSWC Lab I
Su rface D Sample Source ~
Date Sampled )07/17/0·Q Sampling Method D Field Conduct J 116~

Time Sampled b9:00:00] Stage J -9999~ Field pH I -999991

Pump Time J :§J Surface Depth ) 01 Field Temp I -999991

Yield '10 1 Downhole Temp J -9999~ Lab Conduct J 137~

Water Level J -999~~ Dissolved 02 I -999991 Lab pH I 7.621

Total Evacuated I ]

;~'%~}i;:;;;:-~-:

::.,.•"",'
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152-I04-24ADA
NDSWC 8022

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

07/13/1971
1870
100
57-63

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well - Destroyed
1.25in. - ABS
Trenton

Depth (ft)

0-1

1-16

16-18

18-78

78-85

Unit
TOPSOIL

CLAY

CLAY

SAND

CLAY

Description
Silty, sandy, clayey, brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Same as above, only olive-gray (alluvium)

Very fine- to medium-grained (mostly fine- to medium-grained), subangular to
rounded, well-sorted, predominantly quartz, lignitic, shaley

Very silty, moderately sandy, olive-gray, slightly cohesive, plastic, calcareous
(alluvium)

85-87 COBBLES AND GRAVEL Western siliceous rocks

87-100 SHALE Clayey, moderately sandy, medium light gray, occasional small brownish gray
concretions and mottling, moderately indurated, highly calcareous, bedded (Fort
Union Formation)
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Major Cations and Anions Trace Elements General Characteristics

Silica 221 Selenium -99999\ Suspended Solid I -9999~

Calcium 1551 Lead -99999\ TDS Determined I 109~

Magnesium 501 Mercury -99999\ TDS Calculated ~ 11001

Potassium 7.~ Arsenic -9999~ Hardness ~ 5941

Sodium 1651 Lithium -9999~ NCH ~ 01

Flouride 0·41 Molybdenum -9999~ ALK as CaC03 I -9999~

Bicarbonate 76~ Strontium -9999~ SAR I 2.9\

Carbonate 01 Cadmium -99999\ RSC I -9999~

Sulfate 2921 EPM Percent NA I 3~

Chloride 1~
Cations Anions

Nitrate 6.41
Ql 7.7~ HC03 ~ 12.5~ Color ~

Hydroxide -9999~ Mg 4.111 C03 ~ 01 Date Started 108/24/71 I
Phosphate -9999~

Na 7.1~ S04 I 6.0~ Date Ended 108/30/71 I
Boron 0.3~ K 0.1~ CI J 0.511 Remarks

Iron 7.~
F 1 0.021 W

Manganese 0.5~ TOT I 19.211 N03 1 0.11

Percent Diff~ -9999~
Q-I I -9999~

Nitrate Info TOT J 19.2~

o N03 Sample Chilled

<::hemistry
1 of 1 Location

Lab ID I I
Surface D Sample Source ~

Date Sampled 107/15/71J Sampling Method 0 Field Conduct I 17501

Time Sampled 00:00:00 ] Stage I -99999\ Field pH I -99999\

Pump Time 36:2] Surface Depth I 01 Field Temp ~ 91

Yield 1 Downhol~ Temp I -99999\ Lab Conduct I 16301

Water Level -999~~ Dissolved 02 I -9999~ Lab pH I 7.~

Total Evacuated ]
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N03 Samp Source

N03 Samp Method

Nitrate Remarks

l

~lknown

lQnknown

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.
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153-102-17CCC

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

05/18/1965
1898.12
94
67-75

NDSWC 2338

Purpose:
Well Type:
Aquifer:
Data Source:

Observation Well
1.25in. - ABS
Trenton

Remarks:

Deoth (ft) Unit
0-1 SOIL

0-0

I -12 SILT

12-16 GRAVEL

16-35 CLAY

35-47 GRAVEL

47-57 TILL

57-75 GRAVEL

75-94 CLAY

SOUTH SIDE RR TRAC;:KS

Lithologic Log

Description

Dusky yellow, sandy and clayey, calcareous, oxidized

Poorly sorted, angular, average size is 5 to 10 millimeters

Dusky yellow, silty and sandy, calcareous

Sandy, poorly sorted, subangular to subrounded, oxidized

Dusky yellow, silty, oxidized, contains lignite and grains

Sandy, poorly sorted, subangular to angular

Light bluish gray to light gray, sandy and silty, laminated (Fort Union Group)
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Major Cations and Anions Trace Elements General Characteristics

Silica 12/ Selenium -9999~ Suspended Solid -99999/

Calcium 7~ Lead -9999~ TDS Determined 316~

Magnesium 471 Mercury -9999~ TDS Calculated 315~

Potassium 1~ Arsenic -9999~ Hardness 38~

Sodium 92~ Lithium -99999/ NCH 01

Flouride 1.~ Molybdenum -99999/ ALK as CaC03 -9999~

Bicarbonate 9151 Strontium -9999~ SAR 2q

Carbonate 2~ Cadmium -99999/ RSC -9999~

Sulfate 14901 EPM Percent NA 8~

Chloride 2~ Cations Anions

Nitrate 9~
Ca I 3.89/ HC03 151 Color D

Hydroxide -9999~ Mg I 3.871 C03 0.671 Date Started 105/28/651

Phosphate -9999~ Na I 40.19/ S04 31.021 Date Ended 106/15/651

Boron 0.5~ K I 0.3~ CI 0.651 Remarks
Iron 0.1~ F 0.0s! W
Manganese -9999~ TOTI 48.311 N03 1.~

Percent DiUI -99999/ Oi -9999~

Nitrate Info TOT 48.921D N03 SampleChilled

270q

-9999~

1q
367q

8.~

Field Conduct

Field pH

Field Temp

Lab Conduct

Lab pH

bS310217CCC

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

1

Sample Source ~

Method D
I -9999~

I 01
t -9999~

I -9999~

Location

Sampling

Stage

Surface Depth

Downhole Temp

Dissolved 02

~'lknown

~'lknown

I
CJ
105/20/~

100:00:o:QJ

I 2i~

I 1
I 48~

I ::J

C~emistry
1 of 2

N03 Samp Source

N03 Samp Method
Nitrate Remarks

t

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Lab ID

Surface
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

~DHDLab I
[f:admium Reductiq

, Location.

N03 Samp Source

N03 Samp Method
Nitrate Remarks

~

,Chemistry
1 of 2 ,

Major Cations and Anions Trace Elements General Characteristics

Silica -9999~ Selenium -999991 Suspended Solid I -9999~

Calcium 27~ Lead -9999~ TDS Determined I 5620/

Magnesium 180/ Mercury -999991 TDS Calculated I 5460\

Potassium 141
Arsenic -9999~ Hardness I 140~

Sodium 1300/ Lithium -9999~ NCH
, 71(~

Flouride O.~ MOlybdenum -9999~ ALK as
CaC03 I -9999~

Bicarbonate 85~ Strontium -999991 SAR I 151

Carbonate 01 Cadmium -9999~ RSC I 01

Sulfate 3000/ EPM Percent NA I 66\

Chloride 42\
Cations Anions

Nitrate 23~
Ca I 13.4~ HC031 14.0~ Color ~

Hydroxide -999991 Mg I 14.81\ C03 I 01 Date Started 107/26/01 I
Phosphate -9999~

Na J 56.551 S04 I 62.46\ Date Ended 108/03/01 I
Boron -9999~ K I 0.36\ CI ~ 1.1 ~ Remarks

Iron 0.041 F 1 0.051

Manganese 0.1~ TOT I 85.191 N03 1 3.711

Percent DiffJ 2.2~
Qi J -9999~

Nitrate Info TOT I 81.431
[if N03 Sample Chilled

Lab 10 INDSWC Lab I
Su rface D Sample Source ~

Date Sampled 107/19/0'U Sampling Method D Field Conduct I 475~

Time Sampled 117:30:00J Stage I -9999~ Field pH I -9999~

Pump Time
,

~~ Surface Depth ~ 0\ Field Temp I -9999~

Yield b I Downhole Temp I -9999~ Lab Conduct I 660~

Water Level I 48.!~ Dissolved 02 I -9999~ Lab pH
, 7.841

Total Evacuated I ]
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153-102-17DCCI

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Completion Info:

Remarks:

04/19/1966
1860
94.5

NDSWC 3296

Purpose:

Data Source:

Lithologic Log

Test Hole

Deoth (ft) Unit
0-0.5 LOAM

0.5-5 SILT

5-23 CLAY

23-29 GRAVEL

29-42 GRAVEL

42-61 CLAY

Descriotion
Dark brown, sandy

Light olive-gray, very sandy, slightly cohesive

Light olive-gray, silty, cohesive, moderately plastic

Sandy, fine to medium, brownish colored; contains thin lenses of clayey silt and
clayey sand

Fine to medium, and coarse sand; individual pebbles are brownish and reddish
colored; contains considerable "scoria" (baked clay)

Olive-gray, very silty, slightly calcareous, cohesive, plastic, interbedded with light
olive-gray silt and dark greenish gray carbonaceous, fine to medium sand (Fort
Union Group)

61-94 SILT And very fine sand(?), micaceous (poor sample, returns suspended in drilling mud)
(Fort Union Group)
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153-102-17DCC2

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

04/19/1966
1860
31.5
28-31

NDSWC 3296A

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well - Destroyed
1.25in. - ABS
Trenton

Depth (ft)
0-15

15-21

21-31

Unit
CLAY

CLAY

GRAVEL

Descriotion
Yellowish brown, silty

Olive-gray, sandy and silty

Fine to coarse, and about 25 percent fine to medium sand
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[15310217DCC2

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Location

~known
~known

. "" . '-'.

••Chemi~try
1 of 1

N03 Samp Source
N03 Samp Method
Nitrate Remarks
I

Major Cations and Anions Trace Elements General Characteristics
Silica 221 Selenium -9999~ Suspended Solid -99999/
Calcium 14~ Lead -9999~ TDS Determined 1950/
Magnesium 5~ Mercury -9999~ TDS Calculated 1990/
Potassium 9.21 Arsenic -9999~ Hardness 57~
Sodium 469/ Lithium -9999~ NCH 01
Flouride 0.5/ Molybdenum -99999/ ALK as CaC03 -9999~
Bicarbonate 80~ Strontium -99999/ SAR 8.~
Carbonate 01 Cadmium -99999/ RSC -9999~
Sulfate 87a1 EPM Percent NA 6~
Chloride 1~ Cations Anions
Nitrate o.~ Ca 1 6.99/ HC03 13.1 ~ Color D
Hydroxide -9999~ Mg I 4.521 C03 01 Date Started 105/10/661
Phosphate -9999~ Na 1 20.~ S04 18.2a1 Date Ended 106/06/661
Boron 0.1~ K 1 0.2~ CI 0.51/ Remarks
Iron 2.11 F O.O~ W
Manganese -99999/ TOT I 32.15/ N03 0.011
Percent DiU -9999~ Oi -9999~

Nitrate Info TOT 31.9~o N03 Sample Chilled

Lab 10 1 I
Surface 0 Sample Source ~
Date Sampled 104/21/136 l Sampling Method D Field Conduct -99999/
Time Sampled 100:00:0:Q] Stage -9999~ Field pH -99999/
Pump Time 1 ~ Surface Depth 01 Field Temp 6.~
Yield 13 I Downhole Temp -99999/ Lab Conduct 274~
Water Level I 13:QZJ Dissolved 02 -99999/ Lab pH 8.21
Total Evacuated I ::J

~l '
~

".A"·_--''' __ "-",,

~

~

~

~

Il
il

~,t;:~"i~':'~ . -. >
',-, , '::'::', ,:,':

:~i~~f~~:·~-:;:~j;
-~?i2~:-~:~~~::.'!
t~}~:~~'~~}:f~t,-~'~

'." '-, '>1, ~ ... ,J"'" '.
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153-102-29CDC

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen lnt. (ft.):

Completion Info:

06/22/1971
1861.71
80
49-54

NDSWC 8001

Purpose:
Well Type:
Aquifer:
Data Source:

Observation Well
4in. - PVC
Trenton

Remarks:

Deoth (ft) Unit
0-1 TOPSOIL

1-15 CLAY

15-18 CLAY

18-31 SAND

31-40 SAND

40-57 GRAVEL

Eas.t side of fence, East of drainage ditch

Lithologic Log

Description
Silty, sandy, brovm

Very silty, sandy, dusky yellow to moderate yellowish brown, cohesive,
moderately plastic, oxidized (alluvium)

Very silty, sandy, olive-gray, slightly cohesive, plastic, calcareous (alluvium)

Fine- to medium-grained, subangular to subrounded, well-sorted, mostly quartz,
slightly lignitic

Slightly to moderately gravelly, slightly clayey, fine- to very coarse-grained,
subrounded, moderately well-sorted

Slightly sandy, fine to coarse (mostly medium to coarse), subangular to well-
rounded, moderately well-sorted, about 70% brownish western siliceous rocks-
chalcedony, agate, chert, jasper, quartzite, 10% carbonates, 20% shale, sandstone
an siltstone

57-80 SHALE Clayey, silty, medium light gray with thin brownish gray bedding and occasional
small brownish concretions, moderately indurated, bedded, highly calcareous (Fort
Union Group)
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240cl

-999991

71
23201

7.81Lab pH

Field pH

Field Temp

Lab Conduct

Field Conduct I
I
I
I
1

Remarks

Color 1M]
Date Started 108/03/71 1

Date Ended 108/11/71 I

ALK as CaC03

Percent NA

SAR

RSC

NCH

Hardness

General Characteristics
Suspended Solid -999991

TDS Determined 15801

TDS Calculated 16601

7001

6~

-999991

4.~

-9999~

4~

w

Anions
12.~

01
14.321

0.391

0.011

0.021

-999991

27.441

-9999~

-9999~

-9999~

-9999~

-999991

-9999~

-9999~

-9999~

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

I
Sample Source ~

Method D
I -9999~

I 01
I -9999~

I -9999~

. Location

EPM

Lithium

Molybdenum

Strontium

Cadmium

Dissolved 02

Sampling

Stage

Surface Depth

Downhole Temp

Trace Elements

Selenium

Lead

Mercury

Arsenic

Cations

Ca I 9.1~ HC03

Mg I 4. 771 C03

Na I 13.0~ S04

K I 0.211 CI

F

TOTI 27.211 N03

01

TOT

[Unknown

IUnknown

I
D
106/23/7 !J
100:00:00J

I 48~b7 I
I -999!~

I ]

Boron

Manganese

Percent Diff
Nitrate Info
D N03 Sample Chilled

N03 Samp Source

N03 Samp Method

Nitrate Remarks,

Iron

Phosphate

Chloride

Hydroxide

Nitrate

Sulfate

Bicarbonate

Carbonate

Sodium

Flouride

Magnesium

Potassium

Calcium

Chemistry
1 of 1

Major Cations and Anions

Silica 211

18~

5~
8.~

30~
0.21

77~
01

68~
141

11
-9999~

-9999~

0.4~

01
1.~

-9999~

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Lab ID

Surface

'd"'"
t·~::.)"

., •... '..,.,

})~. :;L_:': ~<}{'<
;.',.<

I>:-:i-~J~;-5'~P'"
" ..:>.",;F

,'"",,;,".-'.'';
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153-102-30DCC

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

05/31/1991
N/A
50
30-40

Monte Hininger

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Domestic Well
Sin. - PVC
Trenton
Hininger Drilling

Depth (ft)

0-1

1-20

Unit
TOPSOIL

CLAY

Description

sandy, brown

20-40 SAND & GRAVEL

40-44 CLAY blue

44-46 Coal

46-50 SAND & GRAVEL

202



Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

fi~DHDLab 1

(9admium Reducti~

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Major Cations and Anions Trace Elements General Characteristics

Silica I -999991 Selenium -999991 Suspended Solid -9999~

Calcium I 841 Lead -999991 TDS Determined 55~

Magnesium I 311 Mercury -9999~ TDS Calculated 53~

Potassium 41 Arsenic -9999~ Hardness 34~

Sodium 641 Lithium -999991 NCH 1~

Flouride 0.6\ Molybdenuml -9999~ ALK as CaC03 -9999~

Bicarbonate 3991 Strontium I -9999~ SAR 1.~

Carbonate 0] Cadmium I -9999~ RSC 01

Sulfate 14Cl EPM Percent NA 2~

Chloride 14] Cations Anions
Nitrate o·~l Ca I 4.1~ HC03 6.5~ Color ~

Hydroxide -9999S~ Mg I 2.551 003 01 Date Started 107/26/01 I
Phosphate -9999S~ Na I 2.7~ S04 2.911 Date Ended 108/03/01 I
Boron -9999S~ K I 0.11 CI 0.3~ Remarks

Iron 0.04~ F 0.031

Manganese 0.01] TOTI 9.621 N03 01

Percent Diff 1.28]
a; -9999~

Nitrate Info TOT 9.8~

~ N03 Sample Chilled

Chemistry
1 of 1 Location b 5310230DCC

Lab ID INDSWC Lab I
Su rface D Sample Source ~

Date Sampled l07/18/IQjJ Sampling Method D Field Conduct 7231

Time Sampled 120:50:C~ Stage I -9999~ Field pH -9999~

Pump Time I 31 Surface Depth I 01 Field Temp -9999~

Yield bo I Downhole Temp I -999991 Lab Conduct 87~

I -99~
,

I -9999~ 7.621Water Level Dissolved 02 Lab pH

Total Evacuated I ~

,~.
«1]
At...·I],~
-
~

N""]~'

11
ij]
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t 53- t 02-30DCD

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

06/22/1971
1878.16
160
47-50

NDSWC 8000

Purpose:
Well Type:
Aquifer:
Data Source:

Observation Well
1.25in. - ASS
Trenton

Remarks:

Deoth (ft)

0-1

1-27

27-31

31-40

Unit
TOPSOIL

CLAY

SAND

GRAVEL

N. side of road, E. of irrigation ditch.

Lithologic Log

Descriotion
Silty, sandy, clayey, dark brown

Very silty, sandy, dusky yellow to moderate yellowish brown, slightly cohesive,
plastic, a few sand layers lower 5 ft., oxidized (alluvium)

Slightly clayey, fine- to coarse-grained, subrounded moderately well-sorted,
slightly oxidized

Sandy, fine to coarse, subangular to rounded, moderately well-sorted,
predominantly brownish western siliceous rocks-chalcedony, agate, chert jasper,
quartzite, etc., appearance slightly oxidized

40-51 SAND

51-55 GRAVEL

55-67 CLAY

67-79 SAND

79-100 CLAY

100-115 SAND

115-125 CLAY

125-128 GRAVEL

128-138 CLAY

138-160 SHALE

Slightly clayey, moderately gravelly, fine- to coarse-grained, subrounded, well-
sorted, mostly quartz and siliceous rock fragments, lignitic

Sandy, fine to coarse, rounded, well-sorted, mostly brownish western siliceous
rocks

Very silty, sandy, medium gray to brownish gray, moderately cohesive, highly
plastic, very calcareous (alluvium)

Slightly clayey, fine- to medium-grained, subrounded, well-sorted, mostly quartz,
lignitic

Very silty, sandy, medium dark gray to brownish gray, cohesive, slightly plastic,
occasional thin sand lenses (alluvium)

Clayey, fine- to coarse-grained, subangular, moderately well-sorted, mostly quartz,
lignitic

Very sandy, silty, olive-gray, cohesive, slightly plastic, calcareous (alluvium)

Clayey, fine to coarse, angular to rounded, moderately well-sorted, mostly western
siliceous rocks

Very silty, sandy, gravelly lower 2 ft., medium gray, moderately cohesive,
moderately plastic, calcareous (alluvium)

Clayey, medium gray to light brownish gray, thin lignite stringers, highly
calcareous to slightly calcareous, moderately indurated (Fort Union Group)
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[15310230DCD

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Location

~known

~known

Major Cations and Anionls Trace Elements General Characteristics
Silica 1 25/ Selenium -99999/ Suspended Solid -9999~
Calcium 59/ Lead -99999/ TDS Determined 54~
Magnesium 1a1 Mercury -9999~ TDS Calculated 5911
Potassium 5.~ Arsenic -9999~ Hardness 219/
Sodium 1121 Lithium -9999~ NCH 0/
Flouride o.~ Molybdenum -9999~ ALK as CaC03 -9999~
Bicarbonate 2831 Strontium -99999/ SAR 2.~
Carbonate 01 Cadmium -99999/ RSC -9999~
Sulfate 2221 EPM Percent NA 521
Chloride 9.1/ Cations Anions

Nitrate 01 Ca I 2.941 HC03 4.6~ Color (Q]
Hydroxide -9999~ Mg I 1.4a1 C03 01 Date Started 108/03/71 I

Phosphate -9999~ Na t 4.8~ S04 4.621 Date Ended 108/11/711
Boron 0.55/ K I 0.1 ~ CI 0.2~ Remarks
Iron 01 F O.O~ W

Manganese 0.26/ TOT I 9.441 N03 01
Percent Diff -9999~ Q-I -99999/
Nitrate Info TOT 9.55/o N03 Sample Chilled

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

Lab 10 I I
Surface 0 Sample Source ~
Date Sampled 106/22/"W Sampling Method CJ Field Conduct -9999~
Time Sampled 100:00:0Q] Stage r -99999/ Field pH -9999~
Pump Time I L~ Surface Depth I 0/ Field Temp 71
Yield 11.5 I Downhole Temp t -9999~ Lab Conduct 896/
Water Level I -99S~ Dissolved 02 I -9999~ Lab pH 7.9/
Total Evacuated I :=J

~'1·iL9.~~~i~~r~f 2
-"--"""".
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·bS310230DCD

Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

..... ",

Location'

~JDHDLab I
Ifadmium Reducti~

N03 Samp Source
N03 Samp Method
Nitrate Remarks

~

Major Cations and Anions Trace Elements General Characteristics
Silica -999991 Selenium 1 -9999~ Suspended Solid -9999~
Calcium 1101 lead 1 -9999~ TDS Determined 87~
Magnesium 311 Mercury 1 -9999~ TDS Calculated 83~
Potassium 81 Arsenic I -9999~ Hardness 40~
Sodium 1201 Lithium I -9999~ NCH 15~
Flouride o.§! MOlybdenuml -9999~ AlK as CaC03 -9999~
Bicarbonate 3081 Strontium 1 -9999~ SAR 2.~
Carbonate 01 Cadmium 1 -9999~ RSC 01
Sulfate 3901 EPM Percent NA 3~
Chloride 161 Cations Anions
Nitrate 1.61 Ca I 5.4~ HC03 5.0s! Color ~

Hydroxide -9999~ Mg I 2.5s! C03 01 Date Started 107/25/01 1

Phosphate -999991 f\Ia I 5.221 S04 8.121 Date Ended 108/03/01 1

Boron -999991 K 1 0.21 CI 0.4s! Remarks
Iron 0.31 F 0.031
Manganese 0.451 TOT 1 13.4~ N03 0.031

Percent DiUl 0.811 a; -99999/
Nitrate Info TOT 13.6~
IiJ N03 Sample Chilled

lab ID INDSWC Lab I
Surface D Sample Source ~
Date Sampled 107/18/Q.!j Sampling Method D Field Conduct I 97~
Time Sampled b8:30:(~ Stage 1 -99999/ Field pH I -9999~
Pump Time 1 .B Surface Depth I 01 Field Temp I -9999~
Yield b I Downhole Temp I -99999/ lab Conduct I 122~
Water level I ~~ Dissolved 02 I -99999/ lab pH I 7.811
Total Evacuated 1 =:J

".9hem.istry,
1 of 2

«::7·:~:?:·

i
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153-102-31 ABB

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

08/12/1983
N/A
40
31-38

Ray Hoffman

Purpose:
Well Type:
Aquifer:
Data Source:

Domestic Well
Sin. - PYC
Trenton
Hininger Drilling

Lithologic Log

Depth (ft) Unit Description
0-2 TOPSOIL

2-10 CLAY sandy

10-21 CLAY

21-25 SAND

25-31 CLAY sandy

31-40 SAND & GRAVEL
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

(NDi~DLab I
~mium Reductid

N03 Samp Source

N03 Samp Method

Nitrate Remarks

t

Major Cations and Anions Trace Elements General Characteristics
Si Iica -9999~ Selenium -99999/ Suspended Solid -999991

Calcium 9~ Lead -9999~ TDS Determined 7921
Magnesium 39/ Mercury -99999/ TDS Calculated 75~

Potassium 5.~ Arsenic -99999/ Hardness 40~
Sodium 9~ Lithium -9999~ NCH 16~

Flouride O.~ Molybdenum -9999~ ALK as CaC03 -9999~
Bicarbonate 2921 Strontium -9999~ SAR 2.11

Carbonate 01 Cadmium -9999~ RSC 01
Sulfate 35~ EPM Percent NA 34/

Chloride 1~ Cations Anions
Nitrate 81

Ca I 4.84/ Hoo3 4.7~ Color ~

Hydroxide -9999~ Mg 1 3.211 003 01 Date Started 107/24/01 I
Phosphate -99999/ Na I 4.1 ~ S04 7.2~ Date Ended 108/03/0 1 I
Boron -99999/ K I 0.1~ CI 0.421 Remarks
Iron 0.0s! F O.O~

Manganese O.OS! TOTI 12.3~ N03 0.1 ~

Percent DiU I 1.1 ~
Q-l -99999/

Nitrate Info TOT 12.6~
liJ N03 Sample Chilled

Chemistry
1 of 1 Location b 5310231ABB

Lab ID INDSWC Lab I
Su rface D Sample Source ~
Date Sampled 107/18/03] Sampling Method D Field Conduct r 950/
Time Sampled 109:35:0C~ Stage -9999~ Field pH I -9999~
Pump Time I ] Surface Depth 01 Field Temp I -9999~
Yield 115 I Downhole Temp -99999/ Lab Conduct I 115~
Water Level I -999!~ Dissolved 02 -99999/ Lab pH I 7.7~
Total Evacuated I ]

~
~

:;tl
~

~
~

~

NJ
~

III
fill
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153-102-31 CBB

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

Depth (ft) Unit
0-21 CLAY

21-26 CLAY

26-30 SAND

30-40 CLAY

40-50 GRAVEL

50-52 CLAY

04/15/1988
N/A
52
40-50

Description
sandy, brown

brown

It. brown

blue

blue

Clarence Johnsrud

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

209

Domestic Well
5in. - PVC
Trenton
Hininger Drilling



Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

INDHDLab I
~dmium Reducti~

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Major Cations and Anions Trace Elements General Characteristics

Silica -999991 Selenium -9999~ Suspended Solid -9999~

Calcium 621 Lead -9999~ TDS Determined 5101

Magnesium 2~ Mercury -999991 TDS Calculated 4811

Potassium 3.71 Arsenic -9999~ Hardness 2501

Sodium 6~ Lithium -9999~ NCH 2~

Flouride o.~ Molybdenum -999991 ALK as CaC03 -9999~

Bicarbonate 2751 Strontium -9999~ SAR 1.~

Carbonate 01 Cadmium -9999~ RSC 0\

Su Ifate 17~ EPM Percent NA 371

Chloride 141 Cations Anions

Nitrate 2.~
Ca 1 3.0~ Hoo3 4.511 Color ITI

Hydroxide -9999~ Mg I 1.97\ 003 01 Date Started 107/24/01 I
Phosphate -9999~

Na , 31 S04 3.541 Date Ended 108/03/01 I
Boron -9999~ K I O.O~ CI 0.3~ Remarks

Iron o.o~ F 0.041

Manganese 0.021 TOT1 8.1 ~ N03 0.041

Percent Diffl 2.221
Gl -9999~

Nitrate Info TOT 8.521

Iif N03 Sample Chilled

Chemistry
1 of 1 Location j1S310231CBB

Lab ID INDSWC Lab I
Surface D Sample Source ~

Date Sampled 107118/0 1J Sampling Method D Field Conduct 1 67~

Time Sampled 108:50:00 ] Stage I -9999~ Field pH 1 -999991

Pump Time I :11 Surface Depth I 0\ Field Temp I -9999~

Yield 110 I Downhole Temp 1 -999991 Lab Conduct I 7931

Water Level 1 -9999:§] Dissolved 02 I -9999~ Lab pH I 7.7~

Total Evacuated I ]
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153-102-31 CDC

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/19/1968
1871.33
94
83-86

20' East of gate.

NDSWC4

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
1.25in. - Steel
Trenton

Depth (ft)
0-15

15-40

40-94

Unit
CLAY

SAND

GRAVEL

Description
Slightly silty, soft, yellowish brown, becomes olive-gray after about 8 ft.

Fine to medium, moderately well-sorted, angular, primarily quartz with some black
igneous rocks, some lignite

Fine to coarse with pebbles, sandy, subangular, quite an amount oflignite, poorly
sorted, layer of silt or fine sand from 78 to 79 ft. poor sample return
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

~known

~known

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Chemistry
1 of 3 Location

Lab ID I
Surface D
Date Sampled 106/20/6E] Sampling Method Field Conduct I -9999~

Time Sampled ~OO:OO:OO ] Stage Field pH I -9999~

Pump Time ~ 54~ Surface Depth Field Temp I 11.11

Yield ~4 I Downhole Temp Lab Conduct I 222~

Water Level I 14.:§I Dissolved 02 Lab pH I 7.~

Total Evacuated I ]
Major Cations and Anions Trace Elements General Characteristics

Silica 251 Selenium -9999~ Suspended Solid -9999~

Calcium 1701 Lead -999991 TDS Determined 161~

Magnesium 4a1 Mercury -999991 TDS Calculated 161~

Potassium 111 Arsenic -999991 Hardness 62~

Sodium 3001 Lithium -999991 NCH 3q

Flouride O.~ Molybdenum -999991 ALK as CaC03 -999991

Bicarbonate 72~ Strontium -999991 SAR 5.~

Carbonate 01 Cadmium -9999~ RSC -999991

Sulfate 68~ EPM Percent NA 511

Chloride 1~ Cations Anions

Nitrate 0\
Ca I 8.4a1 HC03 11.a1 Color [[I

Hydroxide -9999~ Mg I 3.951 C03 01 Date Started 107108/681

Phosphate -999991 Na I 13.0~ S04 14.261 Date Ended 107/15/68 I

Boron 0.21 K I 0.2a1 CI 0.37\ Remarks

Iron 6.61 F 0.021 W

Manganese 0.361 TOT I 25.761 N03 01

Percent DiU 1.~
Qi -9999~

Nitrate Info TOT 26.4~o N03 Sample Chilled
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Location

~lknown

~lknown

<?~;emistry .
1 of 3

N03 Samp Source
N03 Samp Method
Nitrate Remarks

1

Major Cations and Anions Trace Elements General Characteristics
Silica 2~ Selenium -9999~ Suspended Solid -9999~
Calcium 17~ Lead -9999~ TDS Determined 177~
Magnesium 641 Mercury -9999~ TDS Calculated 174~
Potassium 111 Arsenic -999991 Hardness 70~
Sodium 3211 Lithium -9999~ NCH 12~
Flouride o.~ Molybdenum -9999~ ALK as CaC03 -9999~
Bicarbonate 7121 Strontium -999991 SAR 5.~
Carbonate 01 Cadmium -9999~ RSC -9999~
Sulfate 77~ EPM Percent NA 4~
Chloride 121 Cations Anions

Nitrate 11 Ca I 8.7~ HC03 11.6~ Color ~

Hydroxide -9999~ Mg I 5.2~ C03 01 Date Started108/09/71 I
Phosphate -9999~ Na I 13.9~ S04 16.0~ Date Ended 108/19/71 I
Boron 0.141 K 1 0.2~ CI 0.3~ Remarks
Iron 7.31 F 0.021
Manganese 0.341 TOTl 28.2s! N03 0.021
Percent Diffl 0.2~ Q-l -9999~
Nitrate Info TOT 28.1~o N03 Sample Chilled

Lab ID I I
Su rface D Sample Source CJ
Date Sampled 107/02/7J] Sampling Method D Field Conduct 255~
Time Sampled 100:00:0Q] Stage I -9999~ Field pH -9999~
Pump Time I ~ Surface Depth I 01 Field Temp 81
Yield b I Downhole Temp t -9999~ Lab Conduct 228~
Water Level 1 -999~ Dissolved 02 I -9999~ Lab pH 7.~
Total Evacuated 1 ~
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

[Ni)HDLab I
I£admium Reducti~

N03 Samp Source

N03 Samp Method
Nitrate Remarks,

Major Cations and Anions Trace Elements General Characteristics

Silica -9999~ Selenium -9999~ Suspended Solid I -9999~

Calcium 17~ Lead -9999~ TDS Determined I 16701

Magnesium 5~ Mercury -9999~ TDS Calculated I 17201

Potassium 1~ Arsenic -9999~ Hardness I 6701

Sodium 36~ Lithium -9999~ NCH I 231

Flouride O.~ Molybdenum -9999~ ALK as CaC03 I -9999~

Bicarbonate 786\ Strontium -9999~ SAR 1 61

Carbonate 01 Cadmium -9999~ RSC I 01

Sulfate 7101 EPM Percent NA 1 5~

Chloride 16\
Cations Anions

Nitrate 0.21
Ca

, 8.48\ HC03 12.88\ Color [M]
Hydroxide -9999~ Mg 1 4.85\ C03 01 Date Started 107/24/01 I
Phosphate -9999~

Na J 15.66\ S04 14.78\ Date Ended '08/03/01 I
Boron -9999~ K J 0.381 CI 0.45\ Remarks

Iron 0.0~ F 0.021

Manganese 0.811 TOT I 29.3~ N03 01

Percent Diffl 2.1~
0-1 -9999~

Nitrate Info TOT 28.1~
[if N03 Sample Chilled

qhemist~y
bS310231CDC1 of 3 Location'

Lab ID INDSWC La.b I
Surface D Sample Source ~

Date Sampled 107/18/0!] Sampling Method D Field Conduct I 194~

Time Sampled 12:30:00J Stage I -9999~ Field pH I -9999~

Pump Time 1~~ Surface Depth 1 01 Field Temp 1 -9999~

Yield I Downhole Temp I -9999~ Lab Conduct I 23701

Water Level 15] Dissolved 02 1 -9999~ Lab pH I 7.771

Total Evacuated ]

.··.':;*ri'
;';:)":Y'-

i' '·'1"-"

-~;i~11~fl
,"-i'-:-1~/d,-;

~S~:~

214



153-102-3IDDB

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

11/09/1994
N/A
60
38-48

Jerry Osterlund

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Domestic Well
Sin. - PVC
Trenton
Agri Industries

Depth (ft)
0-1

1-35

Unit
TOPSOIL

SAND

Description

fine, yellow

35-48 SAND & GRAVEL

48-51 LIGNITE

51-60 CLAY gray
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Location

1
Sample Source ~

Sampling Method D Field Conduct I 143cl

Stage I -999991 Field pH I -999991

Surface Depth I 01 Field Temp I -9999~

Downhole Temp I -9999~ Lab Conduct J 175~

Dissolved 02 I -999991 Lab pH I 7.5~

INDHDLab I
~admium Reducti~

JNDSWCLab

CJ
107/18/01J

111:20:00 ]

1 il
120 I
I -9999~

I J

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

Chemistry
1 of 1

Major Cations and Anions Trace Elements General Characteristics

Silica I -999991 Selenium -9999~ Suspended Solid I -9999~

Calcium 8~ Lead -9999~ TDS Determined I 12101

Magnesium 2~ Mercury -9999~ TDS Calculated 11701

Potassium 8.s! Arsenic -999991 Hardness 3401

Sodium 28cl Lithium -999991 NCH 01

Flouride O.s! Molybdenum -9999~ ALK as CaC03 -9999~

Bicarbonate 70~ Strontium -9999~ SAR 6.cl

Carbonate 01 Cadmium -9999~ RSC 51

Sulfate 40~ EPM Percent NA 6~

Chloride 1~
Cations Anions

Nitrate 0.1\
Ca I 4.3~ HC03 11.571 Color [!]

Hydroxide -9999~ Mg I 2.3~ C03 01 Date Started 107/24/01 I
Phosphate -9999~

Na I 12.1 ~ S04 8.3~ Date Ended 108/03/01 I
Boron -9999~ K I 0.221 CI 0.421 Remarks

Iron 5.11 F O.O~

Manganese 0.6~ TOTI 19.1 ~ N03 01

Percent DiU 3.0~
Q-i -9999~

Nitrate Info TOT 20.3~
Ii:f N03 Sample Chilled

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Lab ID

Surface
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153-102-32CBC

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen In!. (ft.):

Completion Info:

Remarks:

06/29/1971
1862
140
52-55

NDSWC 8014

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well - Destroyed
1.25in. - ABS
Trenton

Depth (ft) Unit
0-1 TOPSOIL

1-16 CLAY

16-19 CLAY

19-53 SAND

53-60 GRAVEL

60-97 SAND

Description
Silty, sandy, clayey, brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Same as above, only olive-gray (alluvium)

Very fine- to medium-grained, sub rounded, well-sorted, mostly quartz and
siliceous rock fragments, lignitic

Slightly sandy, fine to coarse (mostly medium to coarse), subangular to rounded,
fair sorting, mostly brownish western silicates, lignitic, some shale and carbonates

Occasional thin clay lenses and layers, very fine- to coarse-grained (mostly fine- to
medium-grained), subangular to rounded, moderately well-sorted, mostly quartz
and siliceous rock fragments, lignitic, scoriaceous

97-140 SHALE Clayey, very sandy to sandy, occasional thin lignite stringers, medium light gray to
light gray, moderately indurated, occasional thin sandstone bedding, highly to
moderately calcareous (Fort Union Group)
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Chemistry.
1 of 1

23401

-9999~

71
213q

7.~

Field Conduct

Field pH

Field Temp

Lab Conduct

Lab pH

Remarks

General Characteristics

Suspended Solid -999991

TDS Determined 15901

TDS Calculated 157q

67~

3~
-9999~

4.5/

-9999~

4~

Hardness

ALK as CaC03

NCH

SAR

RSC

Percent NA

Color EU
Date Started 108/03/71 I
Date Ended 108/31/71 I

w

115310232CBC

Anions
12.8~

01
13.0~

0.25/

0.011

0.021

-9999~

26.161

-9999~

-9999~

-9999~

-9999~

-9999~

-9999~

-9999~

-9999~

I
Sample Source ~

CJ
-99999/

01
-9999~

-9999~

Location

Sampling Method

Stage

Surface Depth

Downhole Temp

Dissolved 02

Lithium

Molybdenum

Strontium

Cadmium

EPM

Trace Elements
Selenium

Lead

Mercury

Arsenic

Cations
Ca I 8.4s1 HC03

Mg I 5.021 C03

Na t 11.7~ S04

K I 0.2~ CI

F

TOTt 25.511 N03

a;
TOT

ru;;known
lunknown

Io
107/01 rw
100:00:0Q]

t ~~
b·5 I
I -99~~

l :J
Calcium

Sodium

Magnesium

Potassium

Bicarbonate

Flouride

Carbonate

Sulfate

Chloride

Nitrate

N03 Samp Source

N03 Samp Method

Nitrate Remarks

t

Hydroxide

Phosphate

Boron

Manganese

Iron

Percent Diff I
Nitrate Infoo N03 Sample Chilled

Major Cations and Anions

Silica 221

17~

611

1cl
2701

0.21

7831

01
62~

91
11

-9999~

-9999~

0.24/

121

0.561

1.21

Lab ID

Su rface

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated
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153-102-32DAA

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/10/1984
N/A
45
35-45

Raymond Hoffman

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Domestic Well
5in. - PYC
Trenton
Hininger Drilling

Deoth (ft) Unit Descriotion
0-1 TOPSOIL

1-19 SAND

19-20 CLAY

20-33 SAND

33-45 SAND & GRAVEL
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Major Cations and Anions Trace Elements General Characteristics

Silica -9999~ Selenium -999991 Suspended Solid -999991
Calcium 24(~ Lead -9999~ TDS Determined 154~

Magnesium n~ Mercury -9999~ TDS Calculated 150~
Potassium 9.~ Arsenic -9999~ Hardness 920/

Sodium 18~ Lithium -9999~ NCH 200/
Flouride o.~ Molybdenum -999991 ALK as CaC03 -999991

Bicarbonate 88~ Strontium -999991 SAR 2.~

Carbonate c~ Cadmium -999991 RSC 01

Sulfate 41~ EPM Percent NA 291

Chloride 13C~ Cations Anions

Nitrate o.~~ Ca J 11.9~ HC03 14.4~ Color IT]
Hydroxide -9999~ Mg I 6.~ C03 01 Date Started 107/24/01 1

Phosphate -9999£~ Na 1 7.8~ S04 8.54 Date Ended 108/03/01 I

Boron -9999~ K 1 0.251 CI 3.671 Remarks

Iron 12] F 0.021

Manganese 2.e~ TOT I 26.5~ N03 01

Percent DiUl 0.31
CH -999991

Nitrate Info TOT 26.721
Iif N03 Sample Chilled

Chemistry
1 of 1 Location J15310232DAA

Lab ID )NDSWC Lab I
Surface D Sample Source ~
Date Sampled 107/18,~ Sampling Method D Field Conduct 17501
Time Sampled l11 :55:Q.Qj Stage I -999991 Field pH -999991
Pump Time I --2l Surface Depth I 01 Field Temp -999991
Yield bo ] Downhole Temp I -9999~ Lab Conduct 221 0/
Water Level I -99~ Dissolved 02 J -9999~ Lab pH 7.471

Total Evacuated I ~

: ..; ..... ,:-<
.->.,- ..-,<

N03 Samp Source

N03 Samp Method
Nitrate Remarks

I

~JDHDLab I

(Cadmium Reducti~
Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.
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153-102-33BBB

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/22/1971
1863
80
47-50

North ditch.

NDSWC 8002

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
1.25in. - ABS
Trenton

Depth (ft)
0-1

1-18

18-30

30-39

39-55

55-80

Unit
TOPSOIL

CLAY

SAND

SAND

GRAVEL

SHALE

Description
Silty, sandy, brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Very fine- to medium-grained, well-sorted, subrounded, mostly quartz, some
lignite, shale and scoria

Slightly to moderately gravelly, fine- to very coarse-grained (mostly medium- to
coarse-grained), subangular to rounded, well-sorted, mostly quartz and siliceous
rock fragments, lignitic

Slightly sandy, fine to coarse (mostly medium to coarse), subangular to well-
rounded, moderately well-sorted, mostly brownish western siliceous rocks, lignitic

Clayey, moderately sandy, medium light gray with occasional brownish
concretions and thin lignite stringers, moderately calcareous, moderately indurated
(Fort Union Group)
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

202~

-9999~

6.5/

1970/

7.~

Hardness

ALK as CaC03

NCH

Remarks

-GEmeral Characteristics

Suspended Solid r -9999~

TDiS Determined 144q

TDS Calculated 143q

778/

2311

-9999~

31
-9999~

35/

SAR

RSC

Percent NA

Color ~

Date Started 108/03/71 I
Date Ended 108/11/71 I

w

Anions
10.921

01
12.411

0.3~

0.011

01
-9999~

23.7~

-99999/

-9999~

-9999~

-9999~

-99999/

-99999/

-9999~

-9999~

Location "53!0233BBB ...•.•' ,<I
I G~ Verified

Sample Source ~

Sampling Method 0 Field Conduct I
Stage I -99999/ Field pH ,

I 01 Field Temp I
) -9999~ Lab Conduct I
I -99999/ Lab pH I

Surface Depth

Downhole Temp

Dissolved 02

EPM

Trace Elements

Selenium I
Lead I
Mercury

Arsenic

Lithium

Molybdenum

Strontium

Cadmium

Cations
Ql 9.7~ HC03

Mg 5.8~ C03

Na 8.311 S04

K 0.21 CI

F

TOTI 24.081 N03

Q-l

TOT

~mown
~mown

Io
)06/23/Ii]

loo:oo:(~
I ~
14.5 I
, -99!~

1 :J
Anions

211

195/

711
81

191/

0.21

6661

0/
59~

1~

0.21
-99999/

-9999~

0.1~

4.2/

1.21

-9999~

Calcium

Sodium

Major Cations and

Silica I
I

Magnesium I
Potassium I

I
Flouride

Bicarbonate

Carbonate

Sulfate

Chloride

Nitrate

Hydroxide

Phosphat,e

Boron

Iron

Chemistry
1 of 1

Manganese

Percent Diff I
Nitrate Iinfoo N03 Sample Chilled

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Lab ID

Surface
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153-1 02-33CD D
NDSWC 8003

Date Completed:
L.S. Ell~vation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

06/22/1971
1863
145
57-63

Purpose:
Well Type:
Aquifer:
Data Source:

Observation Well - Destroyed
1.25in. - ABS
Trenton

Remarks:

Depth (ft) Unit
0-1 TOPSOIL

1-15 CLAY

15-18 CLAY

18-36 SAND

36-38 CLAY

38-66 GRAVEL

E. of garage on abandoned farmstead.

Lithologic Log

Descriotion
Silty, sandy, clayey, brown

Very silty, sandy, dusky yellow to moderate yellowish brown, slightly cohesive,
moderately plastic, oxidized (alluvium)

Same as above, only olive-gray (alluvium)

Very fine- to coarse-grained (mostly medium-gmined), subrounded, well-sorted,
mostly quartz and siliceous rock fragments, lignitic, scoriaceous

Silty, sandy, medium gray, detrital lignite chips, slightly indurated, highly
calcareous (alluvium)

Slightly sandy, slightly clayey, fine to coarse (mostly medium to coarse),
subangular to well-rounded, fair sorting, predominantly brownish western siliceous
rocks-chalcedony, agate, chert, jasper, quartzite, sandstone, some shale, carbonates
and lignite, small amount of scoria

66-135 SAND Slightly to moderately gravelly, stratified, probably some matrix clay, occasional
thin clay lenses, fine- to very coarse-grained (mostly medium- to coarse-grained),
subrounded, moderately well-sorted, mostly qUaJtz and siliceous rock fragments,
much detrital lignite

135-142 GRA VEL AND COBBLES Sandy, fine to coarse, angular to rounded, fair sorting, mostly
western siliceous rocks

142-145 SHALE Clayey, medium light gray, moderately indurated, calcareous, brownish concretions
(Fort Union Group)
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C?hemis,tr'l
. ~.',."

1 of 1

Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

Location

Sampling Method Field Conduct I 122~

Stage Field pH I -9999~

Surface Depth Field Temp 1 91

Downhole Temp L.ab Conduct
, 115cl

Dissolved 02 L.ab pH I 7. 7\

Trace Elements General Characteristics

Selenium -9999~ Sus;pended Solid I -9999~

Lead -99999\ TDS Determined I 82~

Mercury -99999\ TDS Calculated l 78~

Arsenic -9999~ Hardness l 48~

Lithium -9999~ NCH I 3~

Molybdenum -9999~ ALI< as CaC03 I -99999\

Strontium -9999~ SAR I 1.~

Cadmium -99999\ RSC I -9999~

EPM
Percent NA 1 2~

Cations Anions

Ca 6.1~ HC031 8.9~ Color 1M]
Mg 3.5~ C03 I 01 Dale Started l08/09/71 I
Na 4\ S04 ~ 4.39\ Date Ended 108/31/71 I
K 0.1~ CI I 0.241 Remarks

F J 0.011 w

TOT I 13.8~ N03 l 0.011

Q-I I -99999\

TOT I 13.~

~nknown
[Qnknown

1
D
106/23/7U

100:00:00 ]

I 4~~

b·5 I
I -999~~

I ]

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Percent DiU I
Nitrate Infoo N03 Sample Chilled

Manganese

Iron

Hydroxide

Phosphate

Boron

Nitrate

Chloride

Sulfate

Carbonate

Bicarbonate

Flouride

Sodium

Magnesium

Potassium

Calcium

Major Cations and Anions

Silica 2~

12~

4~

6.~

9~

0.21

54~

01
2111

8.41

oA
-9999~

-9999~

0.21\

0.21

0.9\

-9999~

Date Sampled

Time Sampled

Pump Time

Yield

Water LeVE!1

Total Evacuated

Lab ID

Surface

~1·."
~,

---,.,....,.;<.,,;"

~

~

!]
~

i
jJ
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153-102-33DBB

NDSWC 14770

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/17/2001
1861.86
80
52-57

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
2in. - PVC
Trenton
Wanek

Deoth (ft)
0-1

1-15

15-22

22-37

Unit
TOPSOIL

SILT

SILT

SAND

Descriotion

clayey, dark yellowish brown

slightly clayey, olive gray

fine, moderately well sorted, drills fast and smooth, takes water, mixed I bag mud

37-43 SAND & GRAVEL very coarse, comprised of silicates, carbonates, scoria, lignite, taking water,
mixed I bag mud

43-60

60-65

65-80

GRAVEL

GRAVEL

SILTSTONE

sandy, pebbly, comprised of silicates, corbonates and scoria, mixed I bag mud

as above, coarser, rougher drilling, rounded iron-stained pebbles

medium gra to olive gray, drills very slow, semi-indurated, sme fine sand, bedrock
(Ft. Union Group)
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Chemistry
1 of 1

Field Conduct I 171~

Field pH J 7.1~

Field Temp I -9999~

Lab Conduct I 1860\

Lab pH 1 7.8~

Clllor ICJ
Date Started 1-1-0-/-10-/-0-1-\

Date Ended 103/15/02 I
Remarks

General Characteristics

Suspended Solid l -9999~

TDS Determined l 121 ~

TDS Calculated I 131 ~

Hardness I 730\

NCH I ~
AL.K as CaC03 I""" --- 9-9-9-9-~

SJ~R I 3.11

RSC , 01
PE~rcent NA ,- ---3~

Fields that have not bl3en measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Location

Sample Source

Sampling Method

Stage

Surface Depth

Downhole Temp

Dissolved 02

Trace Elements

Selenium 31

Lead 21

Mercury 01

Arsenic 91

Lithium 10cl

Molybdenum 31

Strontium 180~

Cadmium -9999~

EPM
Cations Anions

Ca 8.9~ HC03 14.4~

Mg 5.5~ C03 01

Na 8.27\ 804 8.541

K 0.221 CI 0.3~

F 0.021

TOTI 23.06\ N03 1 01

Q-I I -9999~

TOT l 23.441

~JDHDLab I
E~admium Reductiq

JNDSWC L:ib

D
110/03/01]

115: 15:0C~

l :~
13 I
1 1C~

l :J
and Anions

-9999~

1801

6~

8. 7\

1901

O.~

88~
01

41cl

141

0.11

-9999~

-9999~

-9999~i

3.~

1.5\
0.821

N03 Samp Source

N03 Samp Method

Nitrate Remarks

J

Percent DiU
Nitrate Info
IiJ NO:-ISample Chilled

Calcium

Magnesium

Potassium

Sodium

Flouride

Bicarbonate

Carbonate

Sulfate

Chloride

Nitrate

Hydroxide

Phosphate

Boron

Iron

Manganese

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Major Cations

Silica

Surface

Lab ID
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153-102-33DAD

Date Completed:
L.S. Elevation (ft):
Depth Dlilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/23/1971
1858
120
92-98

in small clearing.

NDSWC 8004

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well - Destroyed
1.25in. - ABS
Trenton

Depth (ft) Unit
0-1 TOPSOIL

1-12 CLAY

12-19 CLAY

19-28 SAND

28-31 CLAY

31-59 GRAVEL

Description
Silty, sandy, brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Same as above, only olive-gray (alluvium)

Slightly clayey, fine- to very coarse-grained, subrounded, well-sorted

Very silty, sandy, olive-gray, slightly indurated, calcareous, laminated (alluvium)

Slightly to moderately sandy, fine to coarse (mostly medium to coarse), subangular
to well-rounded, fair sorting, predominantly brownish western silicates, some
carbonates, shale, scoria, and lignite

59-85

85-115

115-120

SAND

GRAVEL

SHALE

(Clay occurs as lenses and probably some matrix material), slightly clayey, fine- to
coarse-grained (mostly medium-grained), subrounded, moderately well-sorted,
mostly quartz and siliceous rock fragments, much detrital lignite, gravel caving in
from above

Slightly sandy, fine to coarse, subrounded to well-rounded, moderately well-sorted,
mostly western siliceous rocks-chalcedony, chert, agate, jasper, quartzite, some
shale, carbonates and lignite

Clayey, medium light gray, moderately indurated, calcareous, occasionally brown
concretions (Fort Union Group)
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,~hel1l istry
'I of 1

142~

-99999\

91
13401

7.6\L.ab pH

Field pH

Field Temp

Lab Conduct

Field Conduct I
I
I
I
I

Color IT!]
Da1te Started 108/09/71 I
Da1te Ended 108/19/71 I

Remarks

General Characteristics

Suspended Solid I -9999~

TDS Determined I 97~

TDS Calculated I 90~

Hardness I 565\

NCH I 21
AUC as CaC03 , -99999\

SAR 1 21
RSC , -9999~

Percent NA I 29\

w

Anions
11.26\

01
4.411

0.1~

0.021

0.011

-9999~

15.8~

-99999\

-9999~

-9999~

-9999~

-9999~

-99999\

-9999~

-99999\

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

Lead

Mercury

Arsenic

Lithium

Molybdenum

Strontium

Cadmium

EPM

Location

Sample Source

Sampling Method

Stage

Surface Depth

Downhole Temp

Dissolved 02

Trace Elements

Selenium

Cations
Ca 7.9~ HC03

Mg 3.2~ C03

Na 4.7~ 804

K 0.25\ CI

F

TOT1 16,2 cl N03
Q-I

TOT

~1known

ru:nknown

Io
106/28/71J

100:00:00 ]

1 362
'10 I
, -9999~

I ]

N03 Samp Source

N03 Samp Method

Nitrate Remarks

~

Percent DiU I
Nitrate Infoo N03 Sample Chilled

Manganese

Iron

Boron

Hydroxide

Phosphate

Nitrate

Chloride

Sulfate

Carbonah~

Bicarbonate

Flouride

Sodium

Magnesium

Potassium

Calcium

Major Caticlns and Anions

Silica 2~

16~

4~

9.6\

109\

0.41

68~

01
212\

61
O,~

-9999~

-99999\

0.21\

2.21
1.~

1.~

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Surface

Lab ID
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153-102-33DCD

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

]0/30/1987
N/A
60
50-60

Dean Bauste

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Stock Well
5in, - PVC
Trenton

Depth (ft)

0-18
Unit
SAND

Description

18-19 SAND & GRAVEL

]9-55 SAND

55-60 GRA VEL
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153-102-33DDDl
NDSWC 14768

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/14/2001
1860.4
140
106-111

South Well

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
2in. - PYC
Trenton
Bob Shaver

Depth (ft) Unit
0-9 CLAY

9-17 CLAY

17-22 SAND

22-36 SAND

36-55 SAND

Description
silty, yellow brown, oxidized

silty, with very fine sand, silty, clayey, cohesive, soft, yellow brown, oxidized

very fine, silty, sllightly clayey, as above, olve gray, unoxidized, soft

very fine to medium, some scoria andlignite grains, no bit chatter, drills smooth and
fast

very fine to very coarse pred. medium to coarse, <5% gravel, up to about 1/4 inch
diameter, some scoria and lignite fragments, drills as stratified, comprised of
western silicates, scoria, lignite, claystones, siltstones, subangular to well rounded,
light bit chatter

55-61

61-85

SAND

SAND

as above, predom. medium to coarse, more gravelly, up to 3/4 inch diameter,
stratified sequence, composition as above, moderate bit chatter, mixed 2 mud @ 60
feet

very fine to fine, mud thick, sand in suspension, bit slowed, no chatter, interbedded
with silty clay, good revovery, mixed I bag mud @ 80 feet

85-131 SAND & GRA.YEL moderate bit chatter, caving, takes lots of water, mixed I bag mud @ 90
feet, most all sand in suspension, gravel up to I inch diameter, mostly 1/4 to 1/2
inch diameter, composition as above, mixed I bag mud @ 100 feet, very strong bit
chatter from 100 to 110 feet, mixed 1 bag mud @ 110 feet, mixed 1 bag mud @
120 feet and I bag mud @ 130 feet

131-140 CLAY light gray, soft, drills slow, smooth, no bit chatter, bedrock, (Fort Union Group)
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

lliOHDLab I
(£admium Reductiq

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Major Cations and Anions Trace Elements General Characteristics

Silica I -999991 Selenium 31 Suspended Solid I -9999~

Calcium ~ 13q Lead 21 TDS Determined I 85~

Magnesium 4~ Mercury 0.11 TO!; Calculated I 8611

Potassium 8,~ Arsenic 41 Hardness 1 5101

Sodium 10q Lithium 10q NCIH 1 5~

Flouride 0.4\ Molybdenum 51 ALI< as CaC03 I -999991

Bicarbonate 55~ Strontium 11001 SAR I 1.~

Carbonate 01 Cadmium -999991 RSC I 01

Su !fate 29~ EPM Percent NA ~ 2~

Chloride 111 Cations Anions

Nitrate 0.11
O:l 6.491 HC03 1 9.1~ Color EJ

Hydroxide -9999~ Mg 3. 71 C03 ~ 01 Date Started 110/10/01 1

Phosphate -999991 Na 4.3~ S04 6.04\ Date Ended 103/15/021

Boron -999991 K 0.2~ CI 0.311 Remarks

Iron 0.311 F 0.021

Manganese 1.1\ TOTI 14.771 N03 01

Percent DiU 2.411
Q-l -999991

Nitrate Info TOT 15.~

~ N03 Sample Chilled

Chemistry
1153102330001 ~1 of 1 Location

Lab 10 )NDSWC Lab I o Verified

Su rface D Sample Source ~

Date Sampled 11% 3/0 n Sampling Method ILl F:ield Conduct I 11911

Time Sampled ~14:32:00J Stage 1 -999991 Field pH 1 7.1 ~

Pump Time I ~~ Surface Depth I 01 Field Temp 1 -999991

Yield '3 1 Downhole Temp ~ -9999~ Lab Conduct I 127~

Water Level 1 13] Dissolved 02 I -9999~ Lab pH I 8,11

Total Evacuated 1 ]

> '-',". -';,,-:;-,.-,

v'

~'.'.
~,~¥r~/;~

"""".','
- ,:-;.':~,

.',"",'"

~
'-1·'."-...;-

~

~.'

~

~

~

iiJ
Il
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153-102-33DDD2

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

09/14/2001
1860.19
o
33-38

North Well

NDSWC 14769

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Observation Well
2in. - PYC
Trenton
Bob Shaver

Depth (ft)
0-18

18-22

22-36

36-60

Unit
CLAY

CLAY

SAND

SAND

Description
silty, and very fine sand, slightly clayey, very soft, cohesive, yellow brown,
oxidized

as above, olive gray, oxidized

very fine to medium, some scoria and lignite fragments, no bit chatter, drills
smooth and fast

very fine to very coarse, prodom. medium to coarse, <5% gravel up to 1/4 inch in
diameter, drills as stratified, comprised of west em silicates, scoria, lignite,
claystones, siltstones, subangular to well rounded, light bit chatter
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Fields that have not belen measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

~DHDLab I
[gadmium Reducti~

N03 Samp Source
N03 Samp Method
Nitrate Remarks
I

Major Cations and Anions 1 Trace Elements General Characteristics
Silica -9999~ Selenium 31 Suspended Solid -9999~
Calcium 11 ~ Lead 21 TDS Determined 6871
Magnesium 411 Mercury 01 TDS Calculated 6911
Potassium 5.91 Arsenic 1q Hardness 4401
Sodium 711 Lithium 10cl NGH 371
Flouride! 0.51 Molybdenum 31 AILK as CaC03 -9999~
Bicarbonate 4961 Strontium 100~ S,I\R 1.~
Carbonate 01 Cadmium -9999~ RSC 01
Sulfate 2001 EPM PfHcent NA 2~
ChloridE~ 151 Cations Anions

Nitrate 0.11 Ql I 5.4~ HC03 8.1~ C'olor IT]
Hydroxide -999991 Mg I 3.3~ C03 01 Di3te Started b 0/1 % 1 I
Phosphate -999991 Na I 3.091 S04 4.161 Date Ended l03/15/021
Boron -9999~ K I 0.1~ CI 0.421 Remarks
Iron 2.~ F 0.03/
Manganese 0.921 TOT I 12.11 N03 01
Percent Diul 2.5~ a; -9999~
Nitrate Info TOT 12.741iii N03 Sample Chilled

Chemistry
11531023300g1 of 1 Location

Lab 10 INDSWC Lab I 521 Verified
Surface D Sample Source ~
Date Sampled b 0/03/QI] Sampling Method D Field Conduct 10111
Time Sampled b4:18:(~ Stage I -9999~ Field pH 6.73/
Pump Time I J:QJ Surface Depth I 01 Field Temp -999991
Yield 14 I Downhole Temp I -9999~ Lab Conduct 105~
Water Level I 1~ Dissolved 02 I -999991 Lab pH 7.8~
Total Evacuated I :J

~.,.' .,
,<,1',

..~.~ .
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153-103-25DAD

Date Completed:
L.S. EI<;:vation(ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

05/]9/]965
]895
] 15.5
0-73

NDSWC 2339

Purpose:
Well Type:
Aquifer:
Data Source:

Observation Well
1.25in. - ABS
Trenton

Remarks:

Depth (it) Unit
0-1 SOIL

]-5 TILL

5-] ] SAND

11-42 TILL

42-49 GRAVEL

49-5] TILL

5] -53 GRAVEL

53-57 TILL

57-74 GRAVEL

74-] ]6 CLAY

W. of road, N. offence line.

Lithologic Log

Description
Black

Dusky yellow to light olive-gray, silty

Gravelly, poorly sorted, subrounded to subangular, oxidized

Light olive-gray to dusky yellow, silty, oxidized

Sandy, poorly sorted, subrounded to angular

Olive-gray to dark greenish gray, silty

Fine to coarse

Olive-gray to dark greenish gray, silty

Sandy, poorly sorted, angular to rounded

Light bluish gray, silty and sandy, some thin sandstone (Fort Union Group)
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Major Cations and Anions Trace Elements General Characteristics

Silica I 24) Selenium -9999~ Suspended Solid -9999~

Calcium 1 8e~ Lead -999991 TDS Determined 254~

Magnesium 33~ Mercury -999991 TDS Calculated 25001

Potassium 8.3~ Arsenic -999991 H,ardness 3551

Sodium 7341 Lithium -999991 NCH 01

FlouridE~ 0.91 Molybdenum -999991 ALK as CaC03 -9999~

Bicarbonate 961] Strontium -999991 S,~R 1~

Carbonate 0] Cadmium -999991 RSC -9999~

Sulfate 1130/ EPM PfHcent NA 811

ChloridE~ 8.91 Cations Anions
Nitrate 1] Ca I 4.391 HC03 15.751 C'olor (Q]
Hydroxide -999991 Mg I 2.711 C03 01 Date Started)08/09/71 I
PhosphC'lte -999991 Na 1 31.9~ S04 23.5~ Date Ended 108/19/71 I
Boron 0.381 K I 0.211 CI 0.2s! Remarks

Iron 0.661 F 0.0s! W
ManganE~se 0.57l TOT~ 39.2~ N03 0.021

Percent Diff -999991
Q-I -999991

Nitrate Info TOT 39.61
D N03; Sample Chilled

-999991

-9999~

7.~

333~

81

Field Conduct

Fields that have not been measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

Location 115310325D~D~j .••••••••••••11

I D~Verified

Sample Source ~

Sampling Method D
Stage I -999991 Field pH

r 01 Field Temp

I -999991 Lab Conduct

I -999991 Lab pH

Surface Depth

Downhole Temp

Dissolved 02

~Inknown
~Inknown

1
D
107/02/ZI]

loo:oo:(~
I ~
12.5 i
I -99~

I :J

N03 Samp Source

N03 Samp Method

Nitrate Remarks

r

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Chern i!t~[~Y
1 of

Lab 10

Surface

~].
~

~

A;l...
~" . - .~

~

!J
j
I]
-,-:.I.:"'\;:~' -.' •
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Fields that have not bHen measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

115~10325DAD~

I ~t Verified

Sample Source ~

D Field Conduct 1 270~

I -9999~ Field pH I -9999~

I 01 Field Temp I 91

I -9999~ Lab Conduct 1---3-4-2~

~ -999991 Lab pH 1 81

Location.

Sampling Method

Stage

Surface Depth

Downhole Temp

Dissolved 02

fiJnknOwn
fiJnknOwn

I
D
108/18r~

100:00:00]~ TI
~3 I
I -99!~

I ::J

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Chemistry
<,' .' " .' '~',.•.

1 of 2',

Major Cations and Anions Trace Elements Gcmeral Characteristics

Silica I 241 Selenium -999991 Suspended Solid -9999~

Calcium 1 9~ Lead -999991 TDS Determined 242~

Magnesium I 30l Mercury -9999~ TDS Calculated 249~

Potassium 7.9l Arsenic -9999~ Hardness 35~

Sodium 7281 Lithium -9999~ NCH 01

Flouride, 1.21 Molybdenum -9999~ ALK as CaC03 -999991

Bicarbonate 9741 Strontium -9999~ SAR 171

Carbona,te 01 Cadmium -9999~ RSC -9999~

Sulfate 11201 EPM PE~rcent NA 811

Chloride 101
Cations Anions

Nitrate 11
Ca I 4.4~ HC03 15.96/ Clolor ~

Hydroxide -999991 Mg I 2.4~ C03 01 Dl~te Started 108/24/71 I
Phosphate -999991

Na I 31.6~ S04 23.321 D.~te Ended 108/30/7 -I I
Boron 0.421 K ~ O.~ CI 0.2~ Remarks

Iron 0.3€1 F 0.0~ W
Manganese 0.6e~ TOT' 38.8~ N03 0.0~

Percent Diff -999991
Q-I -9999~

Nitrate Info TOT 39.6~

D NO~-1Sample Chilled

Surface

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Lab ID
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153-103-36DAA

Date Completed:
L.S. Elevation (ft):
Depth Dlilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

04/15/1982
N/A
55
45-55

Dwight Aune

Purpose:
Well Type:
Aquifer:
Data Source:

Lithologic Log

Domestic Well
5in. - PVC
Trenton

Depth (ft)

0-15

15-30

Unit
CLAY

CLAY

Description
sandy, lignite mixed

sandy

30-37 GRA VEL

37-41 CLAY sandy

41-45 SAND & GRAVEL

45-53 GRAVEL

53-55 CLAY
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Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

lliQ!-iD Lab I
ICadmium Reductiq

N03 Samp Source

N03 Samp Method

Nitrate Remarks

I

Major Catil:>ns and Anions ., rTrace Elements General Characteristics

Silica -9999~ Selenium -9999~ Suspended Solid -9999~

Calcium 671 Lead -9999~ TDS Determined 57~

Magnesium 2~ Mercury -9999~ TDS Calculated 53~

Potassium 3.91 I Arsenic -9999~ Hardness 27~
Sodium 821 Lithium -9999~ NCti 171

Flouride o.~ Molybdenum -9999~ ALl( as CaC03 -9999~

Bicarbonate 30~ Strontium -9999~ SAB 2.21

CarbonatE~ 01 Cadmium -999991 RSC 01

Su !fate 1801 EPM Percent NA 3~

Chloride 1~ Cations Anions

Nitrate 8.21
Ca 1 3.3~ HC03 5.0~ Color ~

Hydroxide -999991 Mg 1 2.0~ C03 01 Date Started 107/25/01 I
Phosphate -9999~

Na I 3.5~ S04 3.7~ Datl~ Ended 108/03/01 I
Boron -9999~ K I 0.11 CI 0.3~ Remarks

Iron 0.0~ F 0.0~

Manganese 0.011 TOTI 9.0~ N03 0.1~

Percent Diff I 1.5~
Of -999991

Nitrate Info TOT 9.3~
[if N03 Sample Chilled

Chemistry
j,5310336DAA ~1 of 1 Location

Lab ID INDSWC Lab 1 ~ Verified

Surface D Sample Source ~
Date Samplled 107/18/01] Sampling Method D !Field Conduct 6921
Time Sampled 117:30:00J Stage I -999991 !Field pH -9999~
Pump Time I ] Surface Depth I 01 Field Temp -9999~
Yield 110 I Downhole Temp I -9999~ Lab Conduct 8721
Water LevE~1 1 -999~~ Dissolved 02 I -9999~ Lab pH 7.521

Total Evacuated I ]
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153-103-36DDD

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screen Int. (ft.):

Completion Info:

Remarks:

06/30/]97]
1876.88
105
87-93

South side of private road.

NDSWC 80]6

Purpose:
Well Type:
Aquifer:
Data Source:

Observation Well
1.25in. - ABS
Tr.enton

Depth (ft) Unit
0-1 TOPSOIL

1-16 CLAY

16-21 CLAY

21-48 CLAY

48-69 SAND

69-75 GRAVEL

75-92 SAND

Lithologic Log

Description
Sandy, silty, clayey, brown

Very silty, sandy, dark yellowish brown, slightly cohesive, plastic, oxidized
(alluvium)

Same as above, only olive-gray, occasional thin s,and lenses (alluvium)

Very silty, olive-gray to medium gray with dark greenish gray mottling, moderately
cohesive, highly plastic, very calcareous (alluvium)

Fine- to coarse-grained (mostly fine- to medium-grained), subrounded, moderately
well-sorted, mostly quartz and siliceous rock fragments, lignitic

Moderately sandy, fine to coarse (mostly medium to coarse), subangular to
rounded, fair sorting, mostly brownish western silicates

Occasional thin clay lenses, very fine- to coarse-grained (mostly fine- to medium-
grained), subangular to rounded, moderately well sorted, mostly quartz and
siliceous rock fragments, scoriaceous, lignitic

92-105 GRAVEL Moderately sandy, fine to coarse (mostly fine to medium), angular to rounded, fair
sorting, mostly brownish western silicates, some shale and carbonates, scoria, much
detrital lignite
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15101

-9999~

8.~

144~

7.~

F:ield Conduct

Fields that have not been measured are identified
with a default value of -99999. In order to return
a field to the default value click on the field name.

1153.' 0336D?D. ~

I iii Verified

Sample Source ~

D
1 -999991 Field pH

1 01 Field Temp

1 -999991 L.ab Conduct

1 -999991 L.ab pH

Location

Sampling Method

Stage

Surface Depth

Downhole Temp

Dissolved 02

lunknown

~mown

1

D
107101/71J

100:00:00 ]

1 36~

17.5 I
1 -9999~

1 J

N03 Samp Source

N03 Samp Method

Nitrate Remarks

1

-Major Caticlns and Anions Trace Elements General Characteristics

Silica 2~ Selenium -9999~ Suspended Solid -9999~

Calcium 4~ Lead -9999~ TDS Determined 102~

Magnesium 1~ Mercury -999991 TDS Calculated 94~

Potassium 7.41 Arsenic -999991 Hardness 17~

Sodium 29~ Lithium -999991 NCH 01

Flouride O.~ Molybdenum -999991 ALl<: as CaC03 -9999~

Bicarbonate 7241 Strontium -9999~ SAB 9.~

Carbonate, 01 Cadmium -999991 RSC -9999~

Sulfate 1901 EPM Percent NA 7~

Chloride 6.91 Cations Anions

Nitrate 0.41
Ca I 2.~ HC03 11.8~ Color ~

Hydroxide -999991 Mg 1 1.2~ C03 01 Dat'e Started 108/09/71 I
Phosphate! -999991

Na 1 12.8~ S04 3.9~ Dat.~ Ended 108/19/71 I
Boron 0.241 K 1 0.1~ CI 0.1~ Remarks

Iron 1.~ F 0.0~ W
Manganese 0.1~ TOTl 16.~ N03 0.011

Percent DiU 1.~
Qi -9999~

Nitrate Info TOT 16.0~o N03 Sample Chilled

Date Sampled

Time Sampled

Pump Time

Yield

Water Level

Total Evacuated

Lab ID

Su rface

~q,hemistry
1 of 2
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Fields that have not be€~n measured are identified
with a default value of -99999. In order to return
a fieldto the default value click on the field name.

~HDLab I
5dmium Reducti~

N03 Samp Source
N03 Samp Method
Nitrate Remarks
I

Major Cations and Anion:s Trace Elements GE~neral Characteristics
Silica -9999~ Selenium -9999~ Suspended Solid -9999~
Calcium 651 Lead -9999~ TDS Determined 1240l
Magnesium 2~ Mercury -99999/ TDS Calculated 1220l
Potassium 1 11 Arsenic -99999/ Hardness 260l
Sodium 3401 Lithium -99999/ NCH 01
Flouride O.~ Molybdenum -9999~ ALK as CaC03 -99999/
Bicarbonate 74~ Strontium -999991 SAR 9.21
Carbonate 01 Cadmium -9999~ RSC 71
Sulfate 410l EPM Pelrcent NA 7~
Chloride S.~ Cations Anions

Nitrate 0.11 Ca I 3.241 HC03 12.1~ Color []
Hydroxide -99999/ Mg ~ 1.89/ C03 01 Daite Started 107/24/01 I
Phosphate -99999/ Na I 14.7~ S04 8.S~ Date Ended 108/03/01 I
Boron -99999/ K I 0.2~ CI 0.1~ Remarks
Iron 1.~ F 0.0~
Manganel:.e 0.41 TOT~ 20.21 N03 01
Percent DiU 1.6~ Qi -99999/
Nitrate Info TOT 20.87/
!if N03 Sample Chilled

Chemistry
115310336DDD~1 of 2 Location

Lab ID INDSWC Lab I lif Verified
Surface D Sample Source ~
Date Sampled 107/18/(W Sampling Method D Field Conduct 1S0~
Time Sampled bO:10:0Q] Stage 1 -9999~ Field pH -9999~
Pump Timl~ I ~ Surface Depth I 01 Field Temp -9999~
Yield 15 I Downhole Temp 1 -9999~ Lab Conduct 1820l
Water Level I 21~ Dissolved 02 I -9999~ Lab pH 7.911
Total Evacuated I J

~d~~k
.~::ili',~,:~:t;
.' '\'-':;-;~'-'~:;;'
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APPENDIX II

VVater Permitting Process
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APPENDIX II

Water Permitting Process

A permit is required to use water in North Dakota for an industrial

purpose. The State Engineer administers the procedures for obtaining a

conditional water permit. A conditional water permit reserves a specified

volume of water for a specified use, subject to conditions that are a part of the

permit.

The initial step in obtaining a water permit is filing an application with

the State engineer. The application consists of the completed application form,

a map .md an application fee. For industrial use pumping in excess of one

cubic foot per second the application fee is $750.00. The priority date is

established when the application is received by the State Engineer. The

required form and instructions are available from the office of the State

Engineer on request.

When the State Engineer receives a completed application, the applicant

is instructed to send a "Notice of Application" by certified mail to all record title

owners of real property and water permit holders within one-mile radius of the

point of diversion, as well as all municipal and public use water facilities in the

county in which the proposed point of diversion is located. There are exceptions

for the need to notify all real property owners.

The notice includes the locations and use of the appropriation, the

amount of and purpose for which the water is to be used, the applicant's

address, and the newspaper in which the notice will be published. The notice

also states that the notice published in the newspaper will contain a date by
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which any person having an interest in the application may file written

comments regarding: the proposed appropriation with the State Engineer.

Mter notice of application has been mailed to those required, the

applicant completes an Mfidavit of Notice and retums it to the State Engineer

by certified mail. The Mfidavit of Notice must state how the applicant

determined the record title owners and must list the names and addresses of

those who were sent notices by certified mail.

Upon receipt of the completed affidavit, the State Engineer publishes a

notice of the water permit application in the official newspaper in the county in

which the proposed point of diversion is located. The notice is published once a

week for two consecutive weeks. The notice will specify the date by which any

person having interest in the application may submit written comments to the

State Engineer and Inust state that anyone who files written comments with

the State Engineer will be mailed a copy of the State Engineer's recommended

decision on the application. A copy of the notice will be sent to the applicant.

The applicant pays the cost of publication.

The State Engineer will consider all written comments and provide a copy

of the recommended decision to the applicant and any person who filed written

comments. Within 30 days of service of the recommended decision, the

applicant and any parties who filed written comments may file additional

written comments with the State Engineer or request a hearing on the

application, or both. If a request for a hearing is made, the State Engineer will

designate a tirne and place for the hearing and serve a copy of the notice of

hearing to the applicant and any person who filed written comments.
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A water permit application must meet the following criteria: 1) the rights

of a prior appropriator will not be unduly affected, 2) the proposed means of

diversion or construction are adequate, 3) the proposed use of water is

beneficial, and, 4) the proposed appropriation is in the public interest. In

determining the public interest, the State Engineer considers the following: a)

the benefit to the applicant, b) the effect on economic activity, c) the effect on

fish, wildlife, and recreational opportunities, d) the effect of loss of alternate

uses of water that might be made within a reasonable time if not precluded or

hindered by the proposed appropriation, and, f) the applicant's intent and

ability to complete the appropriation.
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