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APPRAISAL OF OIL-FIELD BRINE CONTAMINATION IN
SHALLOW GROUND WATER AND S8URFACE WATER,
EASTERN SHERIDAN COUNTY, MONTANA

INTRODUCTION

Oil-field development in eastern Sheridan County has caused

the transfer of highly concentrated sodium chloride brines from.

deep 0il producing horizons to shallow aquifers and surface-water
bodies. The study area covers the eastern one-~third of Sheridan
county (Figure 1). Several oil fields located in this area are the
Flat Lake, Goose Lake, Clear Lake, Brush Lake, Divide, and
Comertown oil fields (Plate 1, 2).

Dry land farming and livestock grazing are the traditional
land uses in Sheridan County. Irrigation development has grown in
the past io years; mainly in the southeastern part of the county
where the Clear Lake aquifer is being tapped. Sufficient water
supplies for irrigation and irrigable soils overlie several of the
0il fields. Resource extraction industries including oil
préduction, coal mining, and Qravel mining are other land uses in
eastern Sheridan County. Reserves of lignite within the Fort Union
Formation underlie the glacial and terrace deposits. Several
abandoned coal mines are located near the town of Coalridge. Most
of the glacial outwash deposits in this area arevcomposed of sand
and gravel, and are mined throughout eastern Sheridan County.

Many of these land uses are dependent on adequate supplies of
fresh water. In addition, most of these land uses can directly

impact the quantity and quality of fresh-water supplies. As a
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result there is increasing pressure on limited water supplies. The
potential impact of the oil extraction industry on water supplying
these traditional and largely renewable resource industries was the
focus of work conducted by the Sheridan County Conservation
District and the Montana Bureau of Mines and Geology.

The first oil boom in eastern Sheridan County occurred during
the early 1960's when several large fields were developed. Two
of the larger fields developed were the Goose Lake and Flat Lake
fields. The primary targets for oil extraction were zonesvin the
lower Charles Formation of the Mississippian Madison Group. A
second oil boom occurred during the 1970's where smaller, deeper
0il pools were targeted, many in the Ordovician Red River
Formation. About 700 to 800 o0il wells have been drilled in
Sheridan County, over half of these in the eastern one-third of the
county.

The history of uncontained brine discharges is based on

informal reports from local residents and documented investigations = _

by' several state agencies (MBMG, File data). Concern over
contamination of water supplies was a major reason for organizing
the Northeast Montana Land and Mineral Ownérs Association; Inc.
Most of the reports of contamination were originally from membérs
of the association. Several members reported improper diéposal of
brines into existing sloughs, briné and oil pipeline leaks, brine
spills, and overflowing evaporation pits. Investigations by state
agencies documented several cases of surface~-water and ground-water

contamination during the early 1970's.



The problem =-- contamination of surface- and ground-water

sources by oil-field wastes -- was evaluated by addressing the

following questions.

1) What is the extent and severity of shallow groundwater
contaminationvin eastern Sheridan County resulting from
the disposal of oil-field wastes, primarily drilling
muds, and salt-water brines?

2) Is it possible to develop a broadly applicable, cost-
effective methodology for identifying and defining
subsurface contamination? The methodology would use
existing data or easily collected field data to rank oil-
field sites for potential groundwater contamination.

3) "Where are areas of existing contamination located?

4) Can future contamination be reduced or eliminated by
using alternative disposal practices.

5) What are some of the alternative disposal methods
available? |

6) What would these altefnative disposal methods cost?

BACKGROUND

The potential for contaminating shallow water supplies in

‘eastern Sheridan County are the result of three major factors.

First, the physical properties related to the setting; second, the

operational methods historically used by industry to develop oil



and gas resources; and third, the vulnerability of water resources
in the area of oil development.
Influence of Physical Properties on Contamination Potential

The physical properties related to the setting are a result
of the geology of both the deeply buried sediments associated with
o0il and the near-surface sediments associated with water supplies.
0il producing horizons in eastern Sheridan County commonly contain
highly concentrated sodium chloride brines. The results of 24
brine analyses from oil producing zones in Sheridan County are
shown in Table 1. Salt beds typically overlie target zones and
require the use of salt based drilling muds to prevent washouts
while drilling through these sediments. Drilling conditions also
commonly require using a variety of additives. Many of the
additives'' contain trace metals or other materials that can
potentially degrade water supplies and damage soils; These
additives are mixed into the drilling fluid to perform specific
functions ranging from inhibiting corrosion to increasing mud
weight (Table 2) (Murphy and Kehew, 1984).

The near-surface sediments associated with ground-water
supplies are typically glacial deposits in Sheridan County.
Coarse-grained glacial outwash deposits form the major aquifers.
Fine-grained lake clay and glacial till form significant aquitards.
Complex stratigraphic relationships and complex areal relationships
between outwash deposits, lake clay deposits and glacial till
deposits make quantifying and predicting contaminant movement

difficult. In addition, surficial outwash depositslhave relatively

5
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A

Function

Weighting Material

Viscosifier

Thinner Dispersant

Filtrate Reducer

Lost Circulation
Material

Alkalinity, pH
Control

Emulsifier

Surfactant
Corrosion Inhibitor
Defoamer

Foamer

Floccutants

Bactericides
Lubricants
Calcium Remover

shale controt
Inhibitors

Table 2. Function and general purpose of drilling fluid

additives (from Murphy and Kehew, 1984).

General Purpose

Control formation pressure, check caving
facilitate pulling dry pipe, and well
completion operations

Viscosity builders for fluids for a high
viscosity-solids relationship

Modify relationship between the viscosity
and percentage of solids, vary gel
strength, deflocculant

cut the loss of the drilling fluids's
Liquid phase into the formation

Primary function is to plug the zone
of loss

Control the degree of acidity or
alkalinity of a fluid

Create a heterogeneous mixture of two
liquids

Used to the degree of emulsification,
aggregation, dispersion, interfacial
tension, foaming and defoaming
(surface active agent)

Materials attempt to decrease the presence
of such corrosive compounds as oxygen,
carbon dioxide, and hydrogen sulfide

Reduce foaming action éspecially in

salt water based muds

Surfactants which foam in the presence of
water and thus permit air or gas drilling

in formation producing water

Used commonly for increases in gel strength

Reduce bacteria count

Reduce torque and increase horsepower.at
the bit by reducing the coefficient of
friction

Prevent and overcome the contamination
effects of anhydrite and gypsum

Used to control caving by swelling or
hydrous disintegration

Common Additives

Barite, lead compounds,
jron oxides

Bentonite, attapulgite clays,
all colloids, fibrous asbestos

Tannins (quebracho),

polyphosphates,
lignitic materials

Bentonite clays, sodium
carboxymethyl cellulose (CMC),
pregelatinized starch,

various lignosulfonates

Walnut shells, shredded
cellophane flakes, thixotropic
cement, shredded cane fiber,

- pig hair, chicken feathers, etc.

Lime, caustic soda,
bicarbonate of soda

Lignosul fonates, and
detergent, petroleum sulfonate

Include additives used under
emulsifier foamers, defoamers,
and flocculators

Copper carbonate, sodium chromate,
chromate-zinc solutions, chrome
lignosul fonates, organic acids and
amine polymers, sodium arsenite

Long chain alcohols,
silicones, sulfonated oils

Organic sodium and sulfonates,
alkyl benzene sulfonates

Salt, hydrated lime, gypsum,
sodium tetraphosphates

Starch preservative, parafor-
maldehyde, caustic soda, lime,
sodium pentachloraphenate
Graphite powder, soaps,
certain oils

Caustic soda (Naoﬂ),-soda ash,
bicarbonate of soda, barium carbonate

Gypsum, sodium silicate, calcium

" lignosul fonates, time, salt
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high infiltration rates that permit rapid percolation of soluble
contaminants.

Influence of Industrial Operation Methods on COntaminatidn
Potential

The operational methods used during the drilling and
production of hydrocarbons can greatly influence the hazard to
water supplies from oil-field wastes. 0Oil-field wastes include the
drilling fluids, cuttings, waste o0il, and produced brines. Waste
drilling fluids are composed of a viscous phase of waste mud that
settles to form a sludge and a less viscous phase of salt water
that overlies the sludge. éroduced brines are salt water that are
co~produced along with the oil. The oil-field wastes and cuttings
are éontained in a reserve pit that is excavated at the drill site.
Typical dimensions of Williston Basin reserve pits are 150 feet
long, 60 feet wide, and 10 feet deep. During drilling operations,
from 54,000 to 90,000 cubic feet of salt-saturated drilling fluid
is maintained in a réserve pit that is excavated at the drill 'site
(Mﬁrphy and'Kehew, 1984).

Reserve pits are commohly lined with a plastic liner to
prevent séepage. Pribr to the mid-1970's many of the reserve pits
,Qere éimply backfilled or were left open and used for storage and
disposal of produced brines. This method of backfilling commonly
left depressions and a generally unstablé land surface. Since the
mid-1970's the pits have been reclaimed by a variety of methods.
Most commonly, the less viscous portion of the drilling wastes is

removed for disposal into an injection well. Then, radial trenches



are excavated away from one side of the pit, and f£ill pushed into
the pit, causes the remaining drilling wastes to flow into the
radial trenches. The unlined radial trenches are then backfilled
and levelled, minimizing the surficial instability. Breaching the
liner when the radial trenches are excavated results in a high
potential for contaminating shallow aquifers. Other drilling waste
disposal methods have been used in the iast ten years including
off-site diéposal or on-site solidification of the waste mud.

Prior to 1975 many of the unreclaimed reserve pits were used
as evaporation pits for both temporary storage and final disposal
of co-produced brines. Open water-filled pits were identified at
a majority of the 0il wells in the Goose Lake field on aerialj
photographs from the late 1960'5. Many of these pits were probably
being use&ias evaporation pits. |

During the life of an individuél 0il well or oil field the
ratio of brine produced to o0il produced typically increases. As
an example, the increasing brine to oil ratio can be demonstrated
from production records of thé Goose Lake field. Total production
during 1963 from nine wells in the Goose Lake field was 110,014
barrels of oil and 371,947 barrels of brine for a brine to oil
ratio of 3.38. During 1976 nineteen wells produced 252,724 barrels
of oil and 1,831,369 ba;rels of brine for a brine to oil ratio of
7.25. During 1983‘thirty wells produced 129,667 barrels of oil and
1,867,709 barrels of brine for a brine to oil ratio of 14.40.

Consequently, the volume of brine pumped to the surface and



requiring special handling increases through time. Special
handling of brines currently includes storage in tank batteries,
piping to collection points, injection into disposal wells; and
injection into production intervals for enhancing oil recovery.
Influence of Water B8Supply Proximity to 0il Development on
Contamination Potential

The threat of degrading the quality of water supplies within
areas of oil development is largely caused by the handling of large
volumes of brine above or upgradient of near-surface water
supplies. Shallow glacial aquifers are often the best source of
water for domestic and stock purposes. in many areas ground water
in the underlying bedrock is an unsuitable supply because limited
qusntities of water can be produced economically or elevated
dissolvedsolids makes the water unuseable. Water supplies tapping
shallow aquifers can be highly vulnerable to salt-water
" contamination when uncontained brine discharges occur at nearby
oil-field sites.

Dugouts excavated into’ shallow aquifers, and stock dams
storing excess runoff, are common water supplies used for
livestock. Both are highly vulnerable to contamination from
uncontained brine discharges. = The overall impact of brine
contamination to domestic and stock water supplies ranges from
minor increases in dissolved solids that do not impact the
useability of the water supply to major increases in dissolved

solids destroying the useability of the water supply.

10



Hundreds of lakes and sloughs are located in eastern Sheridan
County. These surface-water sources have a very diverse'chemistry,
with several fold increases in dissolved solids possible between
lakes separated by only a few hundred yards. The lakes are used
by wildlife, livestock and recreationists. Many of the lakes are
important to the water balance of the region both as focused
recharge sources and as buffers influencing ground-water levels.
The addition of brine to the lakes degrades water quality, although
the magnitude of the degradation will vary widely based on
background water quality. -As a result of the diversity in
background water quality and lack of pre-impact data, the overall
impact to lakes in eastern Sheridan County due to oil-field brine
contamination is difficult to assess. |
PREVIOUS STUDIES

Interest in the contamination potential of oil-field wastes
developed shortly after the United States Environmental Protection
Agency (EPA) began implementing the Resource Conservation and
Recovery Act (RCRA) program. Research projects were soon initiated
by the EPA (US Environmental Protection Agency, 1987) and the oil
industry (Dames and Moore, 1982) evaluating the toxicity of
drilling fluids used in North America. The researchers concluded
that although potentially hazardous materials are found in oil-
field wastes; the concentrations generally do not exceed RCRA
guidélines for hazardous wastes.

Case studies documenting contamination from oil-field wastes

in the Williston Basin of Montana and North Dakota are discussed

11



in reports by Levings (1984), Murphy and Kehew (1984), Murphy and
others (1988), Dewey (1984)1and Reiten and others (1991). The most
serious threat to water supplies identified in the Williston Basin
is the potential damage from sodium chloride salts in both the
waste drilling mud and the produced brines.
CLIMATE

Eastern SheridanFCounty has a semiarid continental climate,
characterized by cold, dry winters, moderately hot and dry summers,
and cool, dry falls. Cold winters are often interrupted by warming
trends, with summers dominated by hot days and cool nights.
January is generally the coldest month and July the warmest.
Average precipitation at Westby is approximately 14.2 inches/year
.with about 65 percent of the precipitation falling from May through
August. ; June is typically the wettest month. Monthly
precipitation for 1980 to mid 1990 is shown in Table 3.
Evaporation is typically huch higher ﬁhan precipitation in this
area. The closest station with long-term Class A evaporation pan
data is at Sidney. Long-terﬁ data from the Sidney site indicates
between 25 and 35 inches of water evaporates annually. Evaporation
data from a Class A pan of the U.S. Department of Agriculture
research farm near Froid.indicates significantly higher evaporation
rates than at Sidney. The average evaporation at the Froid station
was 52 inches per year between 1984 and 1988. In contrast, the
Sidney station reported 34 inches of annual evaporation over the

same period (Donovan, 1988). Wind and hot temperatures contribute

12
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to an average 6 to 12 inches of monthly evaporation from May to
August at the Froid site. The Froid climatic station is more
representative of conditions in eastern Sheridan County than is the
Sidney climatic station because of the proximity and more similar
physiography.

Long term climatic trends show a large range of monthly
precipitation for individual months (Table 3). This trend is most
evident from April through September. A 10-20 year periodicityrof
below average precipitation is often accompanied by above average
temperatures, indicating that cycles of drought are common in this
region. The 1980's were drier than average resulting in drought
during much of the decade.

REGIONAL HYDROGEOLOGY

The stratigraphic relationships of formations at or below land
surface in eastern Sheridan County are shown in Figure 2. Eight
major aquifer systems underlie eastern Sheridan County from the
Paleozoic Madison Group to_the Quaternary alluvium. Aquifers
within 200 to 300 feet of ground surface include the Tongue River
Member of the Tertiary Fort Union Formation, Tertiary/Quaternary
terrace deposits, Quaternary glacial outwash deposits and recent
alluvial deposits. The lower Hell Creek-Fox Hills agquifer is the
deepést source of potable water in this region. Depth to this
aquifer ranges from 700 to 1100 feet.

Deeper aquifers in rocks of Mesozoic and Paleozoic age contain
non-potable water but are important aquifers because of an

association with o0il reservoirs. Water from these aquifers are

14
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Figure 2.
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commonly pumped to the surface during oil production and can
potentially degrade potable supplies if allowed to infiltrate
shallow aquifers.

The distribution of surfiéial glacial deposits of till,
outwash, and lake sediments are mapped on Plate 1 and Plate 2.
Data for the geological map were obtained from outcrops, drill
holes, soil surveys (Richardson and Hanson, 1977), and open-file
geologic maps (Bergantino, 1986) of Sheridan County. These
sediments were deposited during and after the advance of Late
Wisconsinan glaciers into the region. Glacial till is the most
widespread surficial geologic unit mapped in the study area. The
glacial till consists of unbedded and unsorted gray to light-olive-
brown, pebbly clay-loam, and is considered an aquitard. Pebbles,
cobbles, and boulders of local and northern sources are common in
this unit. Water in the till aquitards is generally under confined
conditions. Secondary porosity caused by fractures in the till
accounté for most of the water movement.

Glacial outwash deposits are the second most widespread
surficial geologic unit mapped in the study area. The outwash
consists of light-gray, brown, and reddish-brown, silty sand, sand
and gravel. It is composed of a heterogeneous mixture of igneous,
metamorphic, and sedimentary rock fragments. Sorting of the
outwash ranges from poor to moderate. Glacial oﬁtwash was
deposited by meltwater streams draining the glaciers. Deposits of

glacial outwash typically form aquifers, which if buried by glacial

ié
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till of other fine—grained materials are commonly under confined
or leaky confined conditions.

Glacial lake sediments cover the least area of the surficial
geologic units mapped. These lake sediments consist of light-brown
to dark-gray interbedded, fine-grained sand, silt, and clay. Lake
sediments were deposited by interflow and underflow currents in
glacially dammed lakes. All of the surficial lake deposits are
restricted to the portion of Plate 1 north and west of McElroy.
Due to its fine-grained nature, lake sediments typically form
aguitards. As in glacial till, fractures cause secondary porosity,
increasing the water transmitting capabilities of this unit. Water
in iake deposits is generally uhder confined cénditions.

For simplicity, recent deposits of alluvium, loess, colluvium,
and slougﬁ‘sediment were not mapped. These deposits are usually
thin (less than 1 meter thick) and where thicker are difficult to
distinguish from the older glacial deposits.

Glacial till, glacial outwash, and glacial lake sediments
tybically'haVe complex stratigraphic and areal inter-relationships.
Aquifers developed in glacial deposits can rarely be classified as
isotropic, homogeneous and infinite. Consequently, defining the
aquifers formed in glacial deposits and defining the properties of
these aquifers such as transmissivity, storativity, and boundary
conditioné are difficult tasks, subject to a wide margin of error.

VERIFICATION OF BRINE CONTAMINATION
A series of investigative steps were used to verify and define'

brine contamination near oil-field sites. In general, this method

17
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employed a system for filtering data‘fromvmany diverse sources by
1.) identifying the location of over 300 sites, 2.) ranking sites
by inspecting and evaluating the brine contamination potential at
99 of these sites, 3.) developing a hydrogeologic overview of the
contamination problem at 24 of these sites and, 4.) conducting more
detailed.hydrogeologic investigations in the Goose Lake field where
several sources have contributed to widespread contamination of
water resources.

SITE DESIGNATION

0il-field sites were identified from microfiche copies of 0il
and Gas Commission records of oil well drilling in Sheridan County
(MBMG file data). The file contains primary information for nearly
‘all oil-field activities through - 1984 including oil wells,
injection'wells, and water supply wells. Additional sites such as
tank batteries and pipelines were identified from files at the 0il
and Gas Commission office in Billings and from field observations.
Table 4 summarizes primary site information for 307 oil-field
sites. Primary site inférmation consists of data related to the
industrial operations including location, type of site, age, and
drilling depth. Site locations are described using the BLM land
identification method (Appendix A). Drilling locations were the
most common type of site identified. Other types of sites
identified are tank batteries for storage of brine and oil,
pipelines for transmission of brine and oil, and several lakes énd
sloughs that are adjacent to areas of integsive oil-field

activity.
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Table 4. SUMMARY OF PRIMARY OIL FIELD SITE INFORMATION

MBMG LOCATION
NO

SCBO00001 NE3357090BX
SCB000002 NE335714DACC
SCBO00003 NE335728DBCC
SCBO00004 NE335703DDD

SCBOO0005 NE335710AAX
SCB000006 NE335726BBX

SCBO00007 NE335801BX

SCBOOO0O8 NE335801CBX

SCBO0000? NE335801CBAC
SCB000010 NE335802DDBB
SCBO00011 NE335805BACA
SCBO00012 NE335808DDX

SCBOCO013 NE335811ACAA
SCB000014 NE335811DDBB
$CBO00015 NE335813BX

SCBO00016 NE335814BX

SCB0O00017 NE335816BBDC
SCB000018 NE335816CBCD
SCBO00019 NE335817DABA
SCBO00020 NE335817ADCA
SCB0O00021 NE335824CBBD
SCB000022 NE335828CBDD
SCBO0D023 'NE335828CCAC
SCBO00024 NE335833BACA
SCBO0D025 NE335828BCX

SCB000026 NE335808DBAC
SCB000027 NE345701CDDB
SCB000028 NE345702AABD
SCB0O00029 NE345702DX

SCBO00030 NE345702DAX

. SCBO00D031 NE345703CDAC

SCBO00032 NE345709DBX
SCBO0O0033 NE34571188BX
SCB0O00034 NE345714ABBD
SCBO00035 NE345722BCDA
SCB000036 NE345807DDX
SCB000037 NE345809ADX
SCBO00038 NE345810ACX
SCB000039 NE345812ABDB
SCBO00040 NE345815ABX
$CB00004T NE345817DDX
SCBO00042 NE345823ACAC
SCBO00043 NE345824CD
SCBO00044 NE345826ADDB
$CB000045 NE345826BX
SCBO00046 NE345827ACDB
$CB000047 NE345832CBX
SCBOO0048 NE345835AACA
SCBO00049 NE345836BX
SCBO00050 NE345836CACC
SCBO00051 NE3557716AA
SCBO00052 NE355724BAX
SCBO00053 NE355726CAX

OIL
FIELD

DAGMAR
DAGMAR

DAGMAR

DAGMAR

DAGMAR

DAGMAR

BRUSH LAKE
BRUSH LAKE
BRUSH LAKE
BRUSH LAKE
CLEAR LAKE
CLEAR LAKE
BRUSH LAKE
BRUSH LAKE
BRUSH LAKE
BRUSH LAKE
CLEAR LAKE
CLEAR LAKE
CLEAR LAKE
CLEAR LAKE
BRUSH LAKE

SOUTH CLEAR LAKE
SOUTH CLEAR LAKE
SOUTH CLEAR LAKE
SOUTH CLEAR LAKE

CLEAR LAKE
COALRIDGE
COALRIDGE
COALRIDGE
COALRIDGE
LOWELL AREA
LOWELL AREA
LOWELL AREA
LOWELL AREA
LOWELL AREA
COALRIDGE
DIVIDE
DIVIDE
DIVIDE
DIVIDE

_DIVIDE

DIVIDE

DIVIDE

DIVIDE

DIVIDE

DIVIDE

CLEAR LAKE
DIVIDE

BRUSH LAKE
BRUSH LAKE

WEST GOOSE LAKE
WEST GOOSE LAKE
WEST GOOSE LAKE

TYPE OF
SITE

DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING

"DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING

-
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DATE
WORK
STARTED

1967
1969
1977
1983
1982
1960
1970
1969
1971
1970 -
1979
1978
1970
1971
197
1972
1978
1977
1977
1978
1961
1979
1978
1979
1979
1984
1979
1979

1978

1979
1979
1972
1963
1962
1979
1965
1965
1964
1968
1976
1968
1977
1983
1961
1980
1979
1979
1979
1970
1970
1965
1967
1966

DEPTH
OF
WELL

s77
11396
11450
8000
11375
7671
11541
11758
4750
11540
7919
11410
11524
11509
11480
11550
11997
11371
11375
8965
7734
9090
11442
11550
9112
11352
8790
7600
7141
7500
8910

- 7433

7370
7345
11262
7425
7235
7254
7341
7300
7330
11410
7653
7438
7875
11500
7903
8106
11665
11519
7183
7399
7325

TARGET
FORMATION

MISSION CANYON
RED RIVER
RED RIVER
MADISON
RED RIVER
RATCLIFFE
RED RIVER
RED RIVER
DAKOTA
RED RIVER
RATCLIFFE
RED RIVER
RED RIVER
RED RIVER
RED RIVER
RED RIVER
RED RIVER
RED RIVER
RED RIVER
MISSION CANYON
RATCLIFFE
NISKU

RED RIVER
RED RIVER
NISKU

. RED RIVER

MISSION CANYON
RATCLIFFE
RATCLIFFE
RATCLIFFE
NISKU
RATCLIFFE
RATCLIFFE
RATCLIFFE

RED RIVER
MISSION CANYON
MISSION CANYON
MISSION CANYON
MISSION CANYON
RATCLIFFE

MISSION CANYON

RED RIVER
MISSION CANYON
RATCLIFFE
MISSION CANYON
RED RIVER
MISSION CANYON
MISSION CANYON
WINNIPEG
RED RIVER
RATCLIFFE
MISSION CANYON

MISSION CANYON



Table 4.

MBMG LOCATION
NO

SCBO00054 NE355728ADBD
SCBO00055 NE355734AADB
S$CBO00056 NE355801ADX
SCB000057 NE355801DACD
SCBO00058 NE355804ABBD
SCBO00059 NE355804BBX
SCBOO00SD NE355804CBX
SCBO0006T NE355805ABX
SCBO00062 NE355805CBAC
- §CBO00063 NE355805DBX
$SCB000064 NE355808ADX
SCBOD0065 NE355808BDX
SCBO00066 NE355808CDBD

SCBO00067 NE355808DDX 01

SCBO00068 NE355809BDCA
SCBO00069 NE355809CDDB
SCBO00070 NE355809DDBD
SCBO00O71 NE3558108BX
SCBO0O0072 NE3558108DBD
SCB000073 NE355811ADBA
SCB000074 NE355813CABD
SCBOD0075 NE355815DDX
SCB000076 NE355816AX
SCBO00077 NE355816BDBD
SCBO00078 NE355816CX

SCBO00079 NE355817ADX 01

SCBOG00B0 NE355817BDX
$CB00008T NE355817DX
$CBO00082 NE355818CADB
SCBO00083 NE355819DAX
SCB0O00084 NE355820BADB
SCBO000BS NE355820DBCA
SCBON0086 NE355820DBCA
SCBOO0087 NE355821CABD
SCBO0008S NE355821DBX
SCBO0008Y NE355822ACAA
SCBO0B0Y0 NE355826DCX
SCBO00091 NE355829BACA
SCB000092 NE355829CAX
SCB0O00093 NE3558308ADS
SCB000094 NE355830DAX
SCBO0O0095 NE355832BDX
SCB000096 NE365709DBX
SCRO00097 NE365713DBDB
SCB000098 NE355714BCBD
SCBO00099 NE365714DAX
SCBO00100 NE355716AAX
SCBO00101 NE365715AADA
SCBO00102 NE365715DAX
SCB000103 NE365725AACA
SCB000104 NE365710BCCA
SCBO00105 NE365710DCX
SCB000106 NE365714BBX

(continued)

oIL
FIELD

WEST GOOSE LAKE
WEST GOOSE LAKE
EAST GOOSE LAKE
EAST GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
EAST GOOSE LAKE
EAST GOOSE LAKE
EAST GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE

SOUTH GOOSE LAKE

GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
COMERTOWN
COMERTOWN
WEST GOOSE LAKE
COMERTOWN
WEST GOOSE LAKE
COMERTOWN
COMERTOWN
COMERTOWN
COMERTOWN
COMERTOWN
COMERTOWN

TYPE OF
SITE

DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
BRILLING

20

DATE
WORK
STARTED

1964
1964
1978
1980
1965
1963
1965
1963
1968
1965
1965
1966
1965
1963
1963
1963
1963
1979
1966
1964
1964
1969
1974
1963
1974
1964
1965
1975
1963
1962
1962
1969
1970
1968
1963
1968
1963
1969
1969
1966
1969
1961
1968
1983
1963
1984
1965
1983
1983
1984
1966
1980
1972

SUMMARY OF PRIMARY OIL FIELD SITE INFORMATIOM

DEPTH
oF-
WELL

7333
7650
6915
7620
7022
7195
7000
6950
6960
6960
6982
7049
7003
7320
7100
8542
7357
7450
7036
7050
7120
9917
7000
7278
7010
7049
7015
7025
7355
7205
7150
6970
11040
7071
7323
7104
11178
7129
11150
7520
7185
7194
4200
6945
7207
6905
7183
8350
10630
6949
6863
10800
10729

TARGET
FORMATION

MISSION CANYON
MISSION CANYON
RATCLIFFE
MISSION CANYON
MISSION CANYON
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
MISSION CANYON
MISSION CANYON
MISSION CANYON
RATCLIFFE
RATCLIFFE
RATCLIFFE
WINNIPEG
RATCLIFFE
RATCLIFFE

RATCLIFFE

RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
CHARLES

RATCLIFFE
RATCLIFFE

" RED RIVER

RATCLIFFE
MISSION CANYON
MISSION CANYON
RED RIVER
RATCLIFFE

RED RIVER
MISSION CANYON
RATCLIFFE
MISSION CANYON
SKULL CREEK
RATCLIFFE
MISSION CANYON
RATCLIFFE
RATCLIFFE
NISKU

RED RIVER
RATCLIFFE
RATCLIFFE

RED RIVER

RED RIVER



Table 4. SUMMARY OF PRIMARY OIL FIELD SITE INFORMATION

(continued)
MBMG LOCATION oIL TYPE OF DATE DEPTH TARGET
NO FIELD SITE WORK OF FORMATION
STARTED WELL
SCBO00107 NE365721ACCA COMERTOWN " DRILLING 1963 7090 MISSION CANYON
SCB000108 NE365736DBDB COMERTOMWN DRILLING 1967 7090 MISSION CANYON
" SCBO00109 NE365819DBX GOOSE 'LAKE DRILLING 1984 7024 RATCLIFFE
SCB000110 NE365821CBDB GOOSE LAKE DRILLING 1967 6915 RATCLIFFE
SCBO00111 NE365807CBX GOOSE LAKE DRILLING 1976 6825 RATCLIFFE
SCB000112 NE365810BAX GOOSE LAKE DRILLING 1974 6910 MISSION CANYON
SCB0O00113 NE3658110CBD GOOSE LAKE DRILLING 1978 7206 MISSION CANYON
SCBO00114 NE365821DBX GOOSE LAKE DRILLING 1967 6885 RATCLIFFE
SCBOD0115 NE365821BBX GOOSE LAKE ) DRILLING 1968 6920 RATCLIFFE
SCB000116 NE365821ABX GOOSE LAKE DRILLING 1967 6880 RATCLIFFE
SCB000T17 NE365822CBDBO1 GOOSE LAKE DRILLING 1967 6889 RATCLIFFE
SCB000118 NE365822DBX GOOSE LAKE DRILLING 1967 6817 RATCLIFFE
SCBOO0119 NE365817CBDA GOOSE LAKE DRILLING 1980 10840 RED RIVER
SCB000120 NE3658260BX GOOSE LAKE DRILLING 1970 6790 RATCLIFFE
SCB000121 NE365825CBDD GOOSE LAKE DRILLING 1968 6840 RATCLIFFE
SCB000122 NE365826CBX GOOSE LAKE DRILLING 1970 6818 RATCLIFFE
$CB000123 NE365820BBBD GOOSE LAKE DRILLING 1968 6905 RATCLIFFE
SCB000124 NE365827ABCAD1 GOOSE LAKE DRILLING 1967 6805 RATCLIFFE
SCB000125 NE3658278BBDB01 GOOSE LAKE DRILLING 1967 6860 RATCLIFFE
SCB000126 NE365827BAAA01 GOOSE LAKE DRILLING 1968 4500 MUDDY
SCB000127 NE365827CBCA GOOSE LAKE DRILLING 1965 6870 RATCLIFFE
- §CB000128 N§365827DBBD GOOSE LAKE DRILLING 1968 6947 RATCLIFFE
SCB000129 ﬁé365828ABDB GOOSE LAKE DRILLING 1966 6890 RATCLIFFE
SCBO00130 NE365828BX GOOSE LAKE DRILLING 1967 6914 RATCLIFFE
SCB000131 NE3§5828CBBD GOOSE LAKE DRILLING 1965 6896 RATCLIFFE
SCB000132 NE365828DBCA GOOSE LAKE DRILLING 1965 6899 RATCLIFFE
SCB000133 NE365829AX GOOSE LAKE DRILLING 1969 6925 RATCLIFFE
SCBOO0134 NE365829DBDB GOOSE LAKE DRILLING 1965 6925 RATCLIFFE
SCBO00135 NE365832ABCA GOOSE LAKE DRILLING 1964 7048 RATCLIFFE
SCBO00136 NE365832CBAD GOOSE LAKE DRILLING . 1965 6974 RATCLIFFE
- SCB000137 NE3658320BDB GOOSE LAKE . DRILLING 1964 7020 RATCLIFFE
SQBOOO138 NE365833ABDB GOOSE LAKE DRILLING 1964 6942 RATCLXFFE
SCBO00139 NE365833BBDB01 GOOSE LAKE DRILLING 1966 6930 RATCLIFFE
SCBO00140 NE365833CBBD GOOSE LAKE DRILLING 1965 6972 RATCLIFFE
SCB000T41 NE365833DBAC GOOSE ‘LAKE DRILLING 1963 7225 RATCLIFFE
SCB000142 NE365834CBX GOOSE LAKE DRILLING 1964 6936 RATCLIFFE
SCB0O00143 NE365834DBBD GOOSE LAKE DRILLING 1965 6951 RATCLIFFE
SCB000144 NE365834BBBD GOOSE LAKE DRILLING : 1965 6938 RATCLIFFE
SCBO00145 NE365835DBX GOOSE LAKE DRILLING 1968 6895 RATCLIFFE
SCB000146 NE365836ABX GOOSE LAKE DRILLING 1974 6840 RATCLIFFE
SCB000147 NE3658368BX GOOSE LAKE DRILLING 1968 6916 RATCLIFFE
SCBO00148 NE365836DDBD GOOSE LAKE DRILLING 1965 6970 RATCLIFFE
SCB000149 NE375701CDX FLAT LAKE DRILLING 1966 6600 RATCLIFFE
SCB000150 NE375701DACA FLAT LAKE DRILLING 1965 6610 RATCLIFFE
SCBU00151 NE375705DDBDO1 FLAT LAKE DRILLING 1963 8092 NISKU
SCB000152 NE375708ADDB FLAT LAKE DRILLING 1962 10438 WINNIPEG
SCB000153 NE375708BDCA FLAT LAKE DRILLING 1963 8035 RISKU
SCB000154 NE375708DX FLAT LAKE DRILLING 1967 8076 NISKU
SCB0OO0155 NE375708DDX FLAT LAKE DRILLING 1963 6625 RATCLIFFE
SCBO00156 NE375709BDX FLAT LAKE DRILLING 1963 8051 NISKU
SCBO0D0157 NE375709CX FLAT LAKE . DRILLING 1977 8068 NISKU
SCBO00158 NE375709DACA FLAT LAKE DRILLING 1967 6646 RATCLIFFE
SCBO00159 NE375710AAX FLAT LAKE DRILLING 1958 10451 WINNIPEG
LiBRARY
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Table 4. SUMMARY OF PRIMARY OIL FIELD SITE INFORMATION

MBMG LOCATION
NO

SCBO00160 NE375710CAX
SCBO00161 NE375710BAX
SCB000162 KE375710DAX
SCBO00163 NE375711AABD
SCBO00164 NE375711ACK
SCB000165 NE375711CAX
SCB000166 NE375711DAX
SCBO00167 NE375712BADBO1
SCBO00168 NE375713AAX
SCBO00169 NE375713BAX
SCBOD0170 NE375711BAX
$CB000171 NE375712DAX
SCBO00172 NE375712AACA
SCBO00173 NE375712CAX
SCB000174 NE375713CAX
SCBO00175 NE375713DAX
SCBO00176 NE375714AACA
SCBO00177 NE375714BABD
SCBO00178 NE375714CADB
SCBO00179 NE375715AACA
$CB000180 NE375715BADB
SCB0O00181 NE375715CABD
SCB000182t NE375715DAX
SCB0O00183 NE375716AAX
SCB000184 NE375716BAX
SCB000185 NE375716CAX
SCB000186 NE375716DAX
SCBO0O187 NE375717DDBD
SCBO00188 NE375720AAAC
SCB0O00189 NE375721AADB
SCB000190 NE375721BAX
SCB000191 NE375721DAAC
SCBO00192 NE375722AAX
SCBO00193 NE375722ABAB
SCBO00194 NE375722BAX
SCB000195 NE375722CAX
SCBO00196 NE375722DAX
SCBO00197 NE375723AAX
SCBO00198 NE375723ADX
SCBO00199 NE375724AAX
SCBO00200 NE375724BABD
SCBO00201 NE375724CAAC
SCB000202 NE375724DACA
SCBO00203 NE375725AAX
SCBO00204 NE375725DAAB
SCB000205 NE375727BAAC
SCB0O00206 NE375729CAX
SCBO00207 NE375803AAAC
$CB000208 NE375803BAAD
SCB000209 NE375803CADB
SCB000210 NE375803DADB
SCBO00211 NE375804BAX
SCBO00212 NE375804AABB

FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLATY
FLAT
FLAT
FLAT

(continued)

oIL
FIELD

LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE
LAKE

TYPE OF
SITE

DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING

DATE
WORK
STARTED

1966
1970
1966
1965
1980
1965
1965
1965
1964
1964
1965
1965
1965
1965
1969
1964
1965
1965
1965
1965
1966
1966
1966
1966
1970
1966
1966
1964
1966
1966
1966
1966
1966
1976
1966
1966
1966
1966
1963
1970
1966
1970
1970
1977
1977
1966
1975
1965
1965
1965
1965
1965
1972

DEPTH

OF
WELL

6510
6557
6627
6622
6650
6640
6595
6904
6619
6656
6670
6847
6600
6591
6588
6613
6592
6560
6605
6563
6507
6760
6550
6620
8025
6650
6590
6548
6575
6560
6590
6560
6580
4550
6575
6545
6575
6556
6600
6528
6557
6534
6524
6512
6476
6500
8164
6430
6450
6436
6405
6500
6501

TARGET
FORMATION

RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE

RATCLIFFE

RATCLIFFE
RATCLIFFE
RATCLIFFE
NESSON
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
DAKOTA
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
DUPEROW
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE



Table 4. SUMMARY OF PRIMARY OIL FIELD SITE INFORMATION

MBMG LOCATION
NO

SCB000213 NE375804BBAB
SCB000214 NE375804AAAC
$CB000215 NE375804CADA
SCB000216 NE375804CAX
SCB000217 NE375804DACA
SCB000218 NE375805AAAC
SCB000219 NE375805BACA
$CB000220 NE375805CADB
SCB000221 NE375805DAX
$CB000222 NE375806CAX 01
SCB000223 NE375806DAX
SCB000224 NE375807AABD
$CB000225 NE375807BABD
$CB000226 NE375807CAX
$CB000227 NE375807AAX
SCB000228 NE375808AAX
SCB000229 NE375810BAAD
SCB000230 NE375818BADB
SCB000231 NE375818BCX
SCB000232 NE375818CAX
SCB000233 NE375818CCX
SCBO00234 NE375818DACA
SCB000235 NE375819AACA
SCB000236 NE375819BAX
SCB000237 NE375819CAAC
SCB000238 NE375819DAX
SCB000239 NE375820DAX
SCBO00240 NE3758208AX
SCB000241 NE373820CAX
SCB000242 NE375822CAAD

. SCB000243 NE375828BBBD
SCB000244 NE375829BAX
SCB000245 NE375830AAX
SCB000246 NE375830BAX
SCB000247 NE375830CAX
SCB000248 NE375830DAX
SCBO00249 NE375831BAX
SCB000250 NE375834DBA
SCBO00251 NE355835DDABO1
SCB000252 NE345814BDACO1
SCB000253 NE345814DBBX01
SCB000254 NE365724ABX
SCBO00255 NE365830AB
SCB000256 NE365721DBDC
SCB000257 NE355808DDX 02
SCB000258 NE355816BABAOT
SCBO00259 NE355819ABDB
SCB000260 NE3558198BX 01
SCB000261 NE355816DX
SCB000262 NE365832DADDO1
SCBO00263 NE355834AAX
SCB000264 NE365828AADA0Y
SCBO00265 NE355829DBD

(continued)

OlL
FIELD

FLAT LAKE
FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

FLAT LAKE

SOUTH FLAT LAKE
SOUTH FLAT LAKE
SOUTH FLAT LAKE
SOUTH FLAT LAKE
EAST FLAT LAKE
SOUTH GOOSE LAKE
DIVIDE

DIVIDE
COMERTOMWN

GOOSE LAKE
SOUTH COMERTOWN
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
GOOSE LAKE
SOUTH GOOSE LAKE
GOOSE LAKE
GOOSE LAKE

TYPE OF
SITE

DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING

"DRILLING

DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
DRILLING
TANK BATTERY
DRILLING
DRILLING
DRILLING
TANK BATTERY
DRILLING
TANK BATTERY
DRILLING

23

DATE
WORK
STARTED

1971
1965
1971
1965
1965
1965
1965
1964
1965
1965
1965
1971
1965
1965
1965
1965
1965
1964
1964
1964
1980
1965
1969
1970
1970
1969
1970
1970
1969
1967 -
1963
1969
1968
1969
1970
1966
1967
1966
1980
1987
1988

1963

1963
1983
1964

1988
1970

DEPTH
OF
WELL

6440
6488
4500
6450
6445
6518
6551
6780
6540
6545
6512
4500
6550
6532
6544
6526
6428
6839
6607
6623
6610
6547
6519
6490
6480

. 6586

6474
6532
6505
6680
6588
6585
6800
6508
6503
6637

6550

6705
11320
11398
11335

7320

TARGET
FORMAT 10N

RATCLIFFE
RATCLIFFE
DAKOTA

RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
DAKOTA

RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RATCLIFFE
RED RIVER
RED RIVER
RED RIVER

RATCLIFFE

RATCLIFFE

RATCLIFFE



Table 4. SUMMARY OF PRIMARY OIL FIELD SITE INFORMATION

(continued)
MBMG LOCATION oIl TYPE OF DATE DEPTH TARGET
NO FIELD SITE WORK Of FORMATION
STARTED WELL
SCB000266 NE355819DCDD GOOSE LAKE TANK BATTERY
SCB000267 NE3558290DCD GOOSE LAKE DRILLING

SCB000268 NE365721ABBD0T SOUTH COMERTOWN DRILLING
SCB000269 NE365716DCAC SOUTH COMERTOWN DRILLING

SCBO00270 NE365715ABAB COMERTOWN DRILLING

SCB000271 NE365710DCX COMERTOWN DRILLING

SCB000272 NE365711CCCAGT COMERTOWN DRILLING

SCB000273 NE365711CCCBOT COMERTOWN DRILLING

SCB000274 NE365710D0DCAGT COMERTOWN DRILLING

SCBO00275 NE365714ACAB COMERTOMN DRILLING

SCBO00276 NE365714BBX 01 COMERTOWN DRILLING

SCBO00277 NE365714BCBDO1 COMERTOWN DRILLING

SCBO00278 NE365714BC 02 COMERTOWN DRILLING

‘§CB000279 NE365714CBDB COMERTOWN " DRILLING

SCB000280 NE375715DCDCO1  FLAT LAKE ~ DRILLING 1966

SCBO00281 NE375721BADDO1 FLAT LAKE DRILLING 1966

SCB000282 NE365827AADAG1 GOOSE LAKE PIPELINE LEAK

SCB000283 NE375612CDACOT FLAT LAKE DRILLING 1988

SCB000284 NE375715ABAAO1 FLAT LAKE DRILLING

SCB000285 NE375714BBAAOT  FLAT LAKE TANK BATTERY

$CB000286 NE375711DCBCO1  FLAT LAKE DRILLING 1981 6700 RATCLIFFE
"SCB000287 NE375711BCX 01 FLAT LAKE DRILLING

SCBO00288 tNE375712DCX 01 FLAT LAKE DRILLING

SCBO00289 NE345821DDX DIVIDE DRILLING

SCBO00290 NE345828AAX DIVIDE DRILLING 1988

SCB000291 NE345827BCX DIVIDE DRILLING

SCB000292 NE345822CCX DIVIDE DRILLING

$CB000293 NE345822DCX DIVIDE ‘ DRILLING

SCB000294 NE345820CAX DIVIDE DRILLING 1982 7200

SCB000295 NE345820DAX DIVIDE DRILLING 1982 7200 RATCLIFFE
SCB000296 NE3458288B8D DIVIDE DRILLING 7200 RATCLIFFE
SCBO00297 NE345828ABX DIVIDE © TANK BATTERY 7200 - RATCLIFFE
SCB000298 NE345827DAX DIVIDE DRILLING 7200

$CB000299 NE345827CAX DIVIDE DRILLING 7200

SCBO00300 NE345826CBX DIVIDE DRILLING

SCBO00301 NE3458258BCBA DIVIDE DRILLING 1988

SCB000302 NE335813BCBB BRUSH LAKE TANK BATTERY

SCBO00303 NE3358080D 01 CLEAR LAKE DRILLING

SCB000304 NE33580B8ACX CLEAR LAKE DRILLING

$CB000305 NE335821BAX CLEAR LAKE DRILLING

$CBO00306 NE365816BBDC GOOSE LAKE PIPELINE LEAK 1986

SCBO00307 NE365825D8DC GOOSE LAKE LAKE IMPACTS 1965

24



Secondary site information was derived from file data and
publications on the geology, soils, and water resources (Table 5).
Secondary site information consists of data related to the physical
properties of the site including soils, near-surface geology,
topography, and water resources. The soil survey of Sheridan
County (USDA, 1977) describes the soil series and soil mapping
units for the éntire county. Each soil séries and soil mapping
unit is determined by the soil profile, that is, the sequence of
layers from the ground surface to the underlying bedrock or non-
soil material. Physical characteristics are summarized for each
soil series providing ranges of values for lithology, texture, and
infiltration rates. Grouping soil series by simiiar parent
materials was used to aid geologic mapping. The elevation,
d'istance “to surface-water bodies and distance to ground-water
sulﬁplies for the sites were determined from 7-1/2 .minute USGS
topographic maps and were verified by field observations.

The site information in Téble 5 is summarized on Figure 3 by
a éeries of bar charts showiﬁg the distribution of oil-field sites
with' respect to surficial geology, soils, distance from water
" wells, distance from surface water, estimated depth to ground
water, and age of the site. The surficial geologic unit underlying
most oil-field sites is glacial till, followed by glacial outwash,
and glacial lake deposits respectively (Figure 3a). Most sites are
located on fine-grained soils (Figure 3b). This corresponds to the
geologic distribution since fine—gra.ined soils usually develop on

glacial till or glacial lake clay parent material. The estimated
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Figure 3. Series of bar charts showing the distribution of oil field sites with
respect to a.) surficial geoclogy, b.) soils, c.) distance from water
wells, d.) distance from surface water, and e.) estimated depth to

ground water, and f.) age.




depth to ground water at a majority of the sites is less than 30
feet (Figure 3c). Nearly all of the oil-field sites are within 1
mile of an existing water well while about 1/3 of the sites are
within 0.3 mile of an existing water well (Figure 3d). Most oil-
field sites are within 1 mile of a surface-water body such as a
lake, slough, or pond while over 2/3 of the sites are within 0.3
mile of a surface-water body (Figure 3e). Most of the oil-field
development occurred prior to 1970 (Figure 3f).

INITIAL SITE SURVEY

Visual inspections were conducted at 99 of the oil-field sites
identified from fhe OGC files (Table 6). Selection criteria were
designed to sample a diverse group of oil-field sites based on
geographic location, surficial geology, and age of the site. The
bar charts depicted in Figure 4 illustrate the distribution of
surveyed oil-field sites with respect to 4a.) surficial geology,
4b.) soils,‘4c.)-distance from water wells, 4d.) distance from
surface water, 4e.) estimated depth to ground water, and 4f.) age
of'site. The distribution }elationships ofAthe surveyed sites
(Figure 4) mirrored those at the original site listing (Figure 3).
This similarity shows that the surveyed sites comprise a
statistically similar cross-section as indicated by the original
site listing.

During the inspections contamination potential was determined
based on visible surface damage, near-surface geology, topography,
and proximity to existing surface- and ground-water sources.

Locations of former leaks, spills, and evaporation pits were

36
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Figure 4. Series of bar charts showing the distribution of oil field sites where

initial site visits and surveys were conducted with respect to a.) surficial
geology, b.) soils, c.) distance from water wells, d.) distance from surface

water, and e.) esﬂmafed depth to ground water, f.) age.
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compiled during interviews with area residents. Qualitative
estimates of the volume of brine discharged, duration of the
discharge event, and impacts to soil vegetation, and water
resources were determined based on landowner interviews and visible
surface damage.

HYDROGEOLOGIC OVERVIEW OF OIL-FIELD SITES IN EASTERN SHERIDAN

COUNTY

| In order to identify areas of existing ground-water
contamination and to assess the extent and severity of
contamination, preliminary hydrogeologic investigations were
conducted at 24 of the 99 sites that were inspected. Sites
previously documented as having contributed to contamination of
water supplies or that are associated with severely degraded soils
and vegeﬁétion were emphasized. - Although the severity of
degradation was emphasized at this level in the site filtering
process, the surficial geology, soils, location with respect to
water resources, and age of the sites were considered to provide
a fepresentétive cross-section of oil-~field sites in eastern
Sheridan County.
Investigative Process

A four step process was used to determine the hydrogeologic

properties and existing contamination at the oil-field sites. 1.)
Site visits supplemented by more detailed interviews with area
residents were conducted. 2.) An electromagnetic conductivity (EM-
31) survey was conducted. 37) Wells were installed. 4,)

Hydrologic parameters were monitored, including measuring water
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levels, collecting field water quality data, and laboratory
analyses of selected water samples. Most of the sites were
investigated using all four steps listed above. Several exceptions
to the investigative process are listed below. Drilling was not
conducted where access was denied. Monito:ing was not conducted
where test holes were dry. Neither EM surveys nor drilling were
- conducted near most of the lakes that were sampled.

Results

The hydrogeology and contamination potential of the 24 oil-
field sites selected are summarized in Appendix B; The summaries
are divided into four parts. 1.) Location and lease information.
2.) Description of the physical propefties of the site. 3.)
Description of the visible and reported contamination. 4.) A site
evaluatiohn summariéing the EM-31 survey, well drilling, monitoring,
laboratory analyses, and mapping.

The results of the EM-31 surveys were contoured to define
areas of anomolously high apparent conductivities. Holding other
electrical 'properties of the soil constant, the apparent
conductivity is a measure of the electrical‘conductivity of . the
pore water. When shallow pore water is contaminated with oil-field
brines the electrical conductivity of the pore water increases.
The resultant apparent conductivity maps are useful for defining
the contaminant sources.’ . The EM-31 was operated in a
reconnaissance mode designed for rapid surveying. In the
reconnaissance modé the depth of penetration is about 2-3 meters.

Consequently, the electrical properties of the saturated zone were
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only measured in areas with very shallow water tables. Lithologic
logs of all test holes drilled and monitor wells installed are
listed in Appendix C. The results of periodic monitoring of water
levels and field water quality are summarized in Table 7. Water
levels were measured with either a steel tape or an electronic
tape. Chloride concentrations were measured using Quantab chloride
titrators. Information about using Quantab chloride titrators is
in Appendix D. Water samples with chloride concentrations within
the range of the Quantab titrators, about 50 to 5000 mg/L, could
be read directly off the test strip. Samples with chloride
concentrations above the range of the Quantab titrators required
dilution. Field chloriée concentratioﬁs measured using Quantab
chloride titrators compared closely to laboratory determined
chloride Soncentrations. Plots of field chloride values, against
lab chloride values showed a nearly 1:1 relationship over a wide
range of concentrations (Figure 5). The Quantab titrators proved
to be a quick and reliable method for measuring chloride
coﬁcentratiohs. Other field water quality parameters measured were
pH and specific conductance.

A total of forty-three water samples were analyzed for
standard and trace constituents by the MBMG analytical 1lab in
Butte. Twenty-six samples were collected between April 18 and
April 22, 1989 as part of the preliminary hydrogeologic
investigation. The remaining 17 samples were collected between
October 16 and October 13, 1989 as paft of the detailed

investigation of ground-water degradation in the Goose Lake oil
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SITE
NUMBER

067A
067A
067A
067A
067A
067A
067A
067A
067A
0678
0678
0678
0678
0678
0678
0678
0678
067¢
0670
079A
079A
079A
079A
079A
079A
079A
079A
0798
0798
0798
0798
0798
0798
0798
0798
079¢
079C
079¢
079¢
o79c
o79¢
079¢
079¢
079D
174
17A
174
174
1174
1174
178
1174
1174

LOCATION

NE3558080DDBO1
NE3558080DDB0O1
NE3558080DDBO1
NE355808DDDBO1
NE3558080DDBO1
NE3558080DDBO1
NE355808DDDBO1
NE355808DDDB0O1
NE355808DDDB0O1
NE355808DDDA01
NE355808DDDA0Y
NE355808DDDA01
NE3558080DDA01
NE3558080DDA01
NE355808DDDA0T
NE355808DDDA01
NE3558080DDA01
NE355809CCCAD1
NE355808DDDA02
NE355817ADACO2
NE355817ADACO2
NE355817ADAC02
NE355817ADACO2
NE355817ADACO2

Table 7. SUMMARY OF FIELD DATA FROM WELLS AND SURFACE WATER SOURCES

TYPE OF
SITE

WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

SLOUGH

NE355817ADACOZ -

. NE355817ADAC02

NE355817ADACO2
NE355817AADCO1
NE355817AADCO1
ME355817AADCOY
NE355817AADCO1
NE355817AADCO1
NE355817AADCO?
NE355817AADCO1
NE355817AADCO1
NE355817ADABO1
NE355817ADABO1
NE355817ADABOT
NE355817ADABO1
NE355817ADABO1
NE355817ADABO1
NE355817ADABO1
NE355817ADABO1
NE355817ADAACY
NE365822CBACO1
NE365822CBACO1
NE365822CBACO1
NE365822CBACO1
NE365822CBACO1
NE365822CBACO1
NE365822CBACO1
NE365822CBACO1
NE365822CBACO1

PIT
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

PIT
WELL
WELL
WELL
MELL
WELL
WELL
WELL
WELL
WELL

TOTAL
DEPTH
(FT)

43.00
43.00
43.00
43.00
43.00
43.00
43.00
43.00
43.00
42.00
42.00
42.00
42.00
42.00
42.00
42.00
42.00

23.00
23.00
23.00
23.00
23.00
23.00
23.00
23.00
36.00
36.00
36.00
36.00
36.00
36.00
36.00
36.00
28.00
28.00
28.00
28.00
28.00
28.00
28.00
28.00

43.00
43.00
43.00
43.00
43.00
43.00
43.00
43.00
43.00

LAND SURFACE
ELEVATION
(FT)

2134.70
2134.70
2134.70
2134.70
2134.70
2134.70
2134.70
2134.70
2134.70
2128.70
2128.70
2128.70
2128.70

2128.70 -

2128.70
2128.70
2128.70
2106.00
2135.00
2103.70
2103.70
2103.70
2103.70
2103.70
2103.70
2103.70
2103.70
2109.50

2109.50 .

2109.50

2109.50 -

2109.50
2109.50
2109.50
2109.50
2106.60
2106.60
2106.60
2106.60
2106.60
2106.60
2106.60
2106.60
2113.00
2117.70
2117.70
2117.70
2117.70
2117.70
2117.70
2117.70
2117.70
2117.70

WATER LEVEL
ELEVATION
(FT)

2134.70
2124.60
2123.73
2134.70
2123.85
2124.69
2125.19
2124.19
2124.61
2128.70
2118.00
2120.20
2125.54
2124.83
2122.76
2123.67
2123.36
2106.00 .
2135.00
2089.50
2097.60
2096.89
2102.00
2101.22
2098.87
2099.14
2099.13
2109.50
2071.50
2085.02
2085.96
2082.44
2098.31
2096.41
2084.69
2106.60
2100.40
2099.83
2103.60
2103.27
2101.89
2101.58
2101.82
2113.00
2117.70
2115.00
2112.28
211382
2114.08
2113.78
2113.57
2113.69
211314

W

SAMPLE

DATE CONCENTRATION

11/22/88
03/10/89
03721789
04/19/89
05/15/89
07/26/89
06/21/90
06/27/90

11/23/88
03/10/89
04/19/89
05/15/89
07/25/89
06/21/90
06/27/90
04/19/89
04/19/89

11/22/88
03710/89

" 04/19/89

05/15/89
07/25/89
06/21/90
06/27/90

11/22/88
03710/89
04/19/89
05/15/89
07/25/89
06/21/90
06/27/90

11722788
03/10/89
04719789
05/15/89
07/25/89
06/21/90
06/27/90
07/20/88

12/12/88
03721789
04/21/89
05/17/89
06/29/89
07/31/89
10/13/89
06/19/90

CHLORIDE

(mg/L)

17660
73460
76640
101240
118680
107880

68660

30780
24080
43090
55010
45440

28140
<50
275

61160
85800
67100
102480
88000

61160

140
115
195
225

185

59110
55360
57160
64160
60700

56080
3240

s
75
80
60
<44
50
135

SPECIFIC
CONDUCTANCE
(umho/cm)

175170
86400
81600

114110

199040

202270

108500

62930
42300
58710
83850
72400

72000
260
700

167670

88000
101760
164350
166700

101300

4520
4500
5520
5720

5700

148610
70200
82720

134950

128600

87200
12040

3850
3030
4060
3840
3810
3810
3970

pH

6.62
8.10
8.24

6.70

6.67
6.35

6.63

7.85
6.64

7.19
6.90

6.99
6.70

6.85

6.90
7.52
6.85

6.77



SITE
NUMBER

117A
1178
1178
1178
1178
1178
1178
178
1178
1178
17c
17¢C
117¢
117c
"7c
1M7c
17c
17C
117¢
117
117
1170
1m
17
17
117
117
117
117E
N7E
H7E
17E
N7F
1176
117H
n7t
1174
"o
1
17
"
1M
1M
17
124A
124A
124A
124A
124A
124A
124A
124A
124A

LOCATION

NE365822CBACO1
NE365822CBDA01
NE365822CBDAO1
NE365822CBDA01
NE365822C8DA01
NE365822C8DA01
NE365822C8DA01
NE365822CBDA01
NE365822CBDA0Y
NE365822CBDA0Y
NE365822CD8B01
NE365822CDBBOY
NE365822CDBBO1
NE365822CDBBOY
NE365822CDBBO1
NE365822CDBBO1
NE365822CDBBO1
NE365822CDBBO1
NE365822CDBBO1

* NE365822CDBAO1

NE365822CDBA01

NE365822CDBA01

NE365822CDBAO1
NE365822CDBAOY
NE365822CDBAOY
NE365822CDBAO1
NE365822CDBAO1
NE365822CDBAO1
NE365822CDABO1
NE365822CDABO1
NE365822CDABO1
NE365822CDABO1
NE365822CDADO1
NE365822CADAO1
NE365822DCCBO1
NE365823CCCBOY
NE365827ABABO1
NE265827ABABO1
NE365827ABABO1
NE3465827ABABO1
NE365827ABABO1
NE355827ABABO1
NE365827ABABO1
NE365827ABABOY
NE365827ABBDO1
NE365827ABBDO1
NE365827ABBDO1
NE365827ABBDO1
NE365827ABBDO1
NE365827ABBDO1
NE365827ABEDO1
NE365827ABBDO1
NE365827ABBDO1

Tabte 7. SUMMARY OF FIELD DATA FROM WELLS AND SURFACE WATER SOURCES

TYPE OF
SITE

WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
DUGOUT
DUGOUT
DUGOUT
puGout
SLOUGH
DAM
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

(continued)

TOTAL
DEPTH
(FT)

43.00
38.00
38.00
38.00
38.00
38.00
38.00
38.00
38.00
38.00
43.00
43.00
43.00
43.00
43.00
43.00
43.00
43.00
43.00

8.00

8.00

8.00

8.00
/8.00

8.00

8.00

8.00

8.00

24.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00

' 15.00
22.00
22.00
22.00
22.00
22.00
22.00
22.00
22.00

" 22.00

LAND SURFACE
ELEVATION
(FT)

2117.70
2109.30
2109.30
2109.30
2109.30
2109.30
2109.30
2109.30
2109.30
2109.30
2094.40
2094.40
2094.40
2094.40
2094.40
2094.40
2094.40
2094.40
2094 .40
2079.70
2079.70
2079.70
2079.70
2079.70
2079.70
2079.70
2079.70
2079.70
2079.10
2079.10
2079.10:
2019.10
2072.00
2110.00
2069,00
2069.00
2062.10
2062.10
2062.10
2062.10
2062. 10
2062.10
2062.10
2062.10
2075.70
2075.70
2075.70
2075.70
2075.70
2075.70
2075.70
2075.70
2075.70

WATER LEVEL
ELEVATION
(FT)

2112.98
2109.30
2109.30
2109.30
2111.38
2109.82
2110.15
2110.88
2109.82
2109.65
2094.40
. 2094.40
2094 .40
2094.40
2100.90
© 2100.86
2101.59
2194.39
2194.39
2079.70
2075.30
2074.67
2077.48
2077.42
" 2076.41
2075.53
2076.06
2075.69
2079.10
2079.10
2079.10
2019.10
2072.00
2110.00
2069.00
2051.10
2059.40
2059.13
2058,42
2058.07
2058.09
2058.45
2058.45
2058.45
2075.70
2061.10
2061.13
2061.14
2061.47
2061.64
2061.52
2061.52
2061.43

45

SAMPLE

DATE CONCENTRATION

06/26/90

12/12/88
04/21/89
05/17/89
06/29/89
07/31/89
10/13/89
06/19/90
06/26/90

11/23/88
04/21/89
05/16/89
06/29/89
07/31/89
10/11/89
06/19/90
06/26/90

11/23/88

“03/11/89

05/16/89
06/29/89
07/31/89
10/13/89
06/19/90

06/26/90

08/10/88
04/21/89
10/13/89
06/26/90
04/21/89
04721789
05/02/89
05/29/89
06/02/89
06/28/89
07/28/89
09/28/89
10/12/89
06/19/90
06/20/90
06/20/90

12/13/88
03/11/89
04/20/89
05/16/89
06/28/89
07/28/89
09/27/89
10/12/89

CHLORIDE

(mg/L)
59

<50
<44
<44
A
<44

60

<bb

130
<44
<44

44
<44
<44

<44

1880
1975
3380
2465
2370
3040

2621
73590
360
5120
5247
450
100
2025
<44

3430

3890
3210
2850
2940

1704
3290

7400
6070
8300
7960
7680
7400
9070
10600

SPECIFIC
CONDUCTANCE
¢umho/cm)

3890

2740
2870
2820
2680
2710
3250

2830

2470
1960
1800
1860
1860
1880

1866

6220
5850
9200
6520
6700
8020

7930
23870
1870
14700
14360
2080
750
6450
420
11000
10630
9170
8470
8730

5760
9280

20100
14940
20000
19990
18730
18570
22450
23430

pH

6.84

7.00
7.47
7.9
7.66
8.90

8.00

6.96

7.15

7.30
7.18
6.95

7.3



&

SITE
NUMBER

124A
124A
124A
1248
1248
1248
1248
1248
1248
1248
1248
1248
1248
1248
124C
124C
124C
124C
124C
124C
124C
124C
124C
124C
124C
124D
124D
124D
124D
124E
124E
124E
124F
124F
1246
124G
124G
1246
1246
124G
124G
126K
124H
124K
124K
1244
1244
12644
1244
1244
1244
124H
1241

LOCATION

NE365827ABBDO1
NE365827ABBDO1
NE365827ABBDOY
NE365827ABACO1
NE365827ABACO1
NE365827ABACO1
NE365827ABACO1
NE365827ABACO1
NE365827ABACO1
NE365827ABACO1
NE365827ABACO1
NE365827ABACO1
NE365827ABACO1
NE365827ABACO1
NE365827AABCO1
NE365827AABCO1
NE365827AABCO1
NE365827AABCO1
NE365827AABCO1
NE365827AABCO1
NE365827AABCO1
NE365827AABCO1
NE365827AABCO1
NE365827AABCO1
NE365827AABCO1
NE365827AABDO1
NE345827AABDO1
NE365827AABDO1
NE365827AABDO1
NE365827ADABOY
NE365827ADABO1
NE365827ADABO1
NE365827AACCO1
NE365827AACCO1
NE365827AAAACY
NE355827AAAAOT
NE365827AAAAO1
NE365827AAAAO1
NE365827AAAAO1
NE365827AAAA01
NE365827AAAAO1
NE365827AADAO1
NE365827AADAO1
NE365827AADA01
NE365827AADAO1
NE365827AADA01
NE365827AADA01
NE365827AADAO1
NE365827AADA01
NE365827AADA01
NE365827AADAD1
NE365827AADAO1
NE365827ABCDO1

Table 7. SUMMARY OF FIELD DATA FROM WELLS AND SURFACE WATER SOURCES

-

TYPE OF
SITE

WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
- WELL
WELL
WELL
WELL

WELL -

WELL
WELL
WELL
WELL
WELL
WELL

. WELL

WELL
WELL
WELL
SLOUGH
SLOUGH
SLOUGH
SLOUGH
SLOUGH
SLOUGH
SLOUGH
SLOUGH
SLOUGH
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

WELL .

WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
NOWELL

(continued)

TOTAL
DEPTH
(FD)

22.00
22.00
22.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00

27.00
27.00
27.00
27.00
27.00
27.00
27.00
17.00
17.00
17.00
17.00
17.00
17.00
i7.00
17.00
17.00
17.00
17.00

LAND SURFACE
ELEVATION
(FT)

2075.70
2075.70
2075.70
2058.30
2058.30
2058.30
2058,30
2058.30
2058.30
2058.30
2058.30
2058.30
2058.30
2058.30
2057.70
2057.70
2057.70
2057.70
2057.70
2057.70
2057.70
2057.70
2057.70
2057.70
2057.70
2047.00
2047.00
2047.00
2047.00
2047.00
2047.00 ¢
2047.00
2047.00
2047.00
2054.30
2054.30
2054.30
2054.30
2054.30
2054.30
2054.30
2049.40
2049.40
2049.40
2049.40
2049.40
2049.40
2049.40
2049.40
2049.40
2049.40
2049.40
2072.60

WATER LEVEL
ELEVATION
(FT)

2061.10
2061.10
2061.10
2058.30
2053,20
2053.17
2054.15
2054.19
2055.06
2054.63
2054.09
2054 .08
2054.50
2054.50
2057.70
12054.00
2054 .43
2054.92
2054.78
2054.58
2053.86
2053.45
2053.48
2053.98
2053.98
2047.00
2047.00
2047.00
2047.00
2047.00
2047.00
2047.00
2047.00
2047.00
2048.71
- 2048.50
2047.82
2047.21
2047.24
2048.16
2047.97
2046.36
2046.18
2045 .45
2044 .84
2044 .84
2044 .84
2044.90
2046.15
2045.89
2045.89
2045.89
2072.60

46

SAMPLE

DATE CONCENTRATION

06/19/90
06/20/90
06/20/90

12/13/88
03/11/89
04/21/89
05716789
06/28/89
07/28/89
09/27/89
10/12/89
06/19/90
06/20/90

12/13/88
03/11/89
04721789
05716789
06/28/89
07/28/89
09/27/89
10/12/89
06/19/90
06/20/90
10/18/88
04/21/89
07/28/89
06/28/90
05702789
07/28/89
06/28/90
05/02/89
06/28/90
06/09/89
06/28/89
07/28/89
09/29/89
10/12/89
06/19/90
06/27/90
06/02/89
06/28/89
07/28/89
09/29/89
09/29/89
09/29/89
10/12/89
06/19/90
06/26/90
06/26/90
06/26/90

CHLORIDE

(mg/L)

5240
5610

8350
2110
10060
11160
9090
8560
10630
9850

8670

11210
11070
13420
12150
12150

9460
10630

9460

9870
>6000
5060
53100
59110
16870
3080
37540

- 12790
49260

<44
65
52
48

48

41620
37800
43400
33600
47300
45340

33810
32440
33810

SPECIFIC
CONDUCTANCE
(umho/cm)

13440
15470

24880
21600
24000
23410
23400
25170
27820
28530

24060

31900
24900
27570
29330
26500
23790
25200
24920

24340

11090
103360
101600

34700

10640

46555

27030

89000

1430
1500
1470
1410

1570
67000
95800
98360
94600
93350
98950
95690

65000
64800
66000

pH

7.30
7.27

7.20

- 7.39

7.28

7.19
7.26
7.30

7.32
7.26

7.28
7.23
9.02

7.87

7.94

8.90

7.17

7.29

6.68

6.90
6.93
6.88



/
i

£y

SITE
NUMBER

1244

1244

1244

1244

1244

1244

1244

1244

1244

1244

124K
124K
124K
124K
124K
124K
124K
124K
124K
124K
124K
1241

124L

124L
124L

124L

124L

124L
124L
1241
124L
124L
124M
124M
124M
124N
124M
124M
124M
124M
124N
124N
124N
124N
124N
124N
124N
124N
1240
1240
1240
1240
1240

Table 7. SUMMARY OF FIELD DATA FROM WELLS AND SURFACE WATER SOURCES

LOCATION

NE365827ABACO2
RE365827ABACO2
NE365827ABAC02
NE365827ABACO2
NE365827ABACO2
NE365827ABACO2
NE365827ABACO2
NE365827ABACO2
NE365827ABACO2
NE365827ABACO2
NE365827ABDA01
NE365827ABDA0T
NE365827ABDAOY
NE365827ABDAO1
NE365827ABDA0T
NE365827ABDA0Y
NE365827ABDA0T
NE365827ABDA01
NE365827ABDA01T
NE365827ABDA0T

NE365827ABDA0T

NE365827ABDBO1
NE365827ABDBO1
NE365827ABDB01
NE365827ABDBO1
NE365827A8DBO1
NE365827ABDBO1

- NE365827ABDBO1

NE365827ABDB01
NE365827ABDBO1
NE365827ABDB01
NE365827ABDBO1
NE365827ABDCO1
NE365827ABDCO1
NE365827A8DCO1
NE365827ABDCO1
NE365827ABDCO1
NE365827A8BDCO1
NE365827ABDCO1
NE365827ABDCO1
NE365827ABBD02
NE365827ABBD02
NE365827ABBD02
NE365827ABBD02
NE365827ABBD02
NE365827ABBD02
NE365827ABBD02
NE365827ABBD02
NE365827ADDDO1

-NE365827ADDDO1

NE365827ADDDO1
NE365827ADDDO1
NE365827ADDDOY

-

TYPE OF
SITE

WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

" WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

(continued)

TOTAL
DEPTH
(FT)

18.00
18.00
18.00
18.00
18.00
18.00
18.00
18.00
18.00
18.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
17.00
17.00
17.00
17.00
17.00
i7.00
17.00
17.00
17.00
17.00
17.00
13.00
13.00
13.00
13.00
13.00
13.00
13.00
13.00
20.50
20.50
20.50
20.50
20.50
20.50
20.50
20.50
23.00
23.00
23.00
23.00
23.00

LAND SURFACE
ELEVATION
(FT)

2059.30
2059.30
2059.30
2059.30
2059.30
2059.30
2059.30
2059.30
2059.30
2059.30
2059.45
2059.45
2059.45
2059.45
2059.45
2059.45
2059.45
2059.45
2059.45
2059.45
2059.45
2060.00
2060.00
2060.00
2060.00
2060.00
2060.00
2060.00
2060.00
2060.00
2060.00
2060.00
2061.40
2061.40
2061.40
2061.40
2061.40

2061.40
2061.40
2061.40
2065.90
2065.90
2065.90
2065.90
2065.90
2065 .90
2065.90
2065,90
2054.80
2054.80
2054,80
2054.80
2054.80

WATER LEVEL
ELEVATION
(FT)

2055.07
2054.98
2054,51
2053.99
2053.99
2053.99
2054.00
2054.41 °
2054.41
2054.41
2055.07
2054.96
2054.48
2053.98
2053.98
. 2053.98
2054.00
2054.42
2054 .42
2054 .42
2054 .42
2055.10
2054.92
2054.37
2053.91
2053.91
2053.91
2053.92
2054.42
2054.42
2054 .42
2054.42
2055.07
2054.77
2053.72
2053.35
2053.35
2053.38
2054.50
2054.50
2065.90
2056.59
2056.26
2055.82
2055.69
2055.57
2055.57
2055.57
2046.98
2048.70
2048.22
2047.86
2047.81%

47

SAMPLE

DATE CONCENTRATION

06/02/89
06/28/89
07/28/89
09/27/89
09/27/89
09/27/89
10/12/89
06/19/90
06/20/90
06/20/90
06/09/89
06/28/89
07/28/89
09/27/89
09/27/89
09/27/89
10/12/89
06/19/90
06/20/90
06/20/90
06/20/90
06709789
06/28/89
07/31/89
09727789
09/27/89
09/27/89
10/712/89
06/19/90
06/20/90
06/20/90
06/20/90
06/03/89
06/28/89
07/31/89
09/29/89
09729789
10/12/89
06/19/90
06/20/90
06/03/89
06/28/89
07/28/89
09727789
10/12/89
06/19/90

06/20/90 -

06/20/90
06/03/89
06/28/89
07/28/89
09/29/89
10/12/89

CHLORIDE

(mg/L)

35500
30370
12200
20080
30000
25000
12000
13560
23920

18500
18220

8290
19970
28500
17160

8960
11730
17920

3380
4400
2270
2810
3360
2940

2070
3290
3812

830
1030
600
1030
600
900
1404

13200
14650
10630
12230

9870
11960

8250
8540
8560
8870

SPECIFIC
CONDUCTANCE
(umho/cm)

46000
64360
59270
31630
40920
59400
46500
30320
34760
59070

39620
39080
22800
45400
63500
41430

26020
30880
42440

10280
12220
7280
11400
13750
8600

6380
9190
11240
3500
4430
3270
2080
3490
2670
2700
4210
28500
29370
30340
31860
31740

27880
30730
18000
19580
20010
20280
21160

pH

6.95
7.26
7.24
6.82

7.15
7.22

7.26
7.15

7.46
7.52

7.58
7.53

7.54
7.56
7.57

7.19

7.24
7.22

6.79



SITE
NUMBER

1240
1240
1240
1240
124p
124p
124P
124P
124pP
124p
124p
124P
1240
125A
125A
125A
125A
125A
125A
125A
125A

125A

125A
1258
1258
1258
1258
1258
158
1258
1258
1258
1258
125C
125¢
1250
125D
125E
125€
125F
126A
126A
126A
126A
126A
126A

126A

126A
126A
126A
126A
126A
1268

Table 7. SUMMARY OF FIELD DATA FROM WELLS AND SURFACE WATER SOURCES

LOCATION

NE365827ADDDO1
NE365827ADDDO1
NE365827ADDDO1
NE365827ADDDO1
NE365827ADAAO1
NE365827ADAAD1
NE365827ADAAOY
NE365827ADAAO1
NE365827ADAAO1
NE365827ADAAO1
NE365827ADAA01
NE365827ADAAO1
NE365827ABBA01
NE365827BBCAO1
NE3658278BCAO1
NE365827BBCAO1
NE365827BBCAO
NE365827BBCAO1
NE3658278BCA01
NE3658278BCA01
NE365827BBCAO1
NE3658278BCA01
NE365827BBCAO1
NE3658278BDCO1
NE3658278BDCO1
NE3658278BDCO
NE3658278BDCO1
NE3658278BDCO1
NE365827880C01
NE36582788DC01
NE36582788DCO1
NE36582788DCO1
NE365827BBDCO2
NE3658278BX 01
NE36582788X 01
NE365827BBCA02
NE365827BBCA02
NE36582788CD01
NE3658278BCD01
NE365827BCABO1
NE365827BAABO1
NE365827BAABO1
NE3658278AABO1
NE3658278AABO1
NE3658278AABO1
NE365827BAABO1
NE365827BAABO1
NE365827BAABO1
NE3658278AAB01
NE365827BAABO1
NE3658278AAB01
NE365827BAABO1
NE365827BAAA02

-

TYPE OF
SITE

WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
NOWELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

W WELL

WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

SLOUGH
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

(cont inued)

TOTAL
DEPTH
(FT)

23.00
23.00
23.00
23.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00

27.00
27.00
27.00
27.00
27.00
27.00
27.00
27.00
27.00
27.00
33.00
33.00
33.00
33.00
33.00
33.00
33.00
33.00
-33.00
33.00
9.30
9.30
21.70
21.70
23.10
23.10

17.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00
23.00

LAND SURFACE
ELEVATION
(FT)

2054.80
2054.80
2054.80
2054.80
2057.60
2057.60
2057.60
2057.60
2057.60
2057.60
2057.60
2057.60
2075.90
2105.40
2105.40
2105.40
2105.40
2105.40
2105.40
2105.40
2105.40
2105.40
2105.40
2106.80
2106.80

2106.80 -

2106.80
2106.80
2106.80
2106.80
2106.80°
2106.80
2106.80
2100.60
2100.60
2106.80
2106.80
2104.90
2104.90
2086.00
2089.60
2089.60
2089.60
2089.60
2089.60
2089.60
2089.60
2089.60
2089.60
2089.60
2089.60
2089.60
2087.80

WATER LEVEL
ELEVATION
(FT)

2048,06
2048.07
2048.07
2048.07
2047.35
2047.34
2047.02
2046.49
2046.38
2046.88
2045.89
2046.89
2075.90
2105.40
2091.10

" 2094.70
2092,30
2092.43
2092.52
2092.42
2092.20
2091.04
2091.21
2106.80
2090.70
2090.37
2091.84
2092.14
2092.11
2092.02
2091.72
2090.57
2090.47
2091.30
2091.85
2091.50
2091.32
2091.70
2091.01
2086,00
2089.60
2080.30
2080.22
2080.57
2080.70
2080.65
2080.62
2080.49
2080.46
2080.16
2080.16
2080.16
2087.80

SAMPLE

DATE CONCENTRATION

06/19/90
06/26/90
06/26/90
06/26/90
06/03/89
06/28/89
06/28/89

09/29/89

10/12/89
06/19/90
06/26/90
06/26/90

12/12/88
03710/89
04/20/89
05/16/89
06/28/89
07/26/89
10/03/89
06/19/90
06/19/90

12/12/88
03/10/89
04/20/89
05/16/89
06/28/89
07/26/89
10/03/89
06/19/90
06/26/90
09/08/88
03/21/89
09/08/88
03/21/89
09/08/88
03/21/89
04/20/89

12/13/88
03/10/89

04/20/89

05/16/89
06/29/89
07/31/89
09/26/89
10/12/89
06/19/90
06/20/90
06/20/90

CHLORIDE

(mg/L)

10355
11270
11270

10620
16000
18220
16230

14670
14940

100
90
<50
60
<44
44
265

56

<50
<50

50
<h4
<44
165
135

<44
235
255
225
200
<50
<50
430

3430
1310
1145
4060
4060
3720
2750
3430

1404
1704

SPECIFIC
CONDUCTANCE
(umho/cm)

25680
25800
25940
26150
27660
37610
42300
41850

33950
36780

1230
1350
1200
1190

780

930
1040

1260

840
890
1200
1100
860
1270
1040

1255
2370
1360
1270
1480

590

570
1800

10510
4660
6360
8800

11590

12380
9270

10160

4460
5060

PH

7.50
8.25
7.03

7.28
7.50

8.37
7.02°

8.18
7.56

8.35
7.20

7.40

8.29
7.25

7.31

7.35
7.53



SITE
NUMBER

1268
1268
1268
1268
1268
1268
1268
1268
1268
1268
1268
126C
126C
126C
126C
126¢C
126C
126€
139A
1394
139A
139A
139A
139A
139A
139A
139A
151A
151A
151A
151A
1514
151A
151A
151A
1518
1518
1518
1518
1518
1518
1518
1518
151¢C
151D
167A
167A
167A
167A
167A
167A
1678
1678

Table 7. SUMMARY OF FIELD DATA FROM WELLS AND SURFACE WATER SOURCES

LOCATION

NE365827BAAAOZ
NE365827BAAAQ2
NE365827BAAA02
NE365827BAAA02
NE365827BAAAO2
NE3658278AAAD2
NE365827BAAA02
NE365827BAAAQ2
NE365827BAAAD2
NE365827BAAACZ
NE365827BAAA02
NE365827BAACO1
NE365827BAACO1
NE365827BAACO1
NE365827BAACO1
NE365827BAACO1
NE365827BAACOT
NE365827BAACO1
NE3658338BDA0Y
NE365833BBDA0
NE3658338BDA01
NE365833BBDA01
NE365833BBDA01
NE36583388DA01
NE3658338BDA01
NE365833BBDA01

'NE365833BBDAOY

NE375705DDCB01
NE375705DDCBO1
NE375705DDCBO1
NE375705DDCBO1
NE375705DDCBO1
NE375705DDCBO1
NE375705DDCBO1
NE375705DDCBO1
NE375705DCDAG1
NE375705DCDA01
NE375705DCDA01
NE375705DCDAOY
NE375705DCDAC1
NE375705DCDA01
NE375705DCDAO1
NE375705DCDAOY
NE375708BAAAQ1
NE375708DDCB02
NE375712BABB01
NE375712BABBO1
NE375712BABBO1
NE375712BABBO1
NE375712BABBO1
NE375712BABBO1

NE375712BBAAD1 -

NE3757128BAA01

TYPE OF
SITE

WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
-~ WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
- WELL
WELL
WELL
WELL
WELL

WELL

WELL
WELL
SLOUGH
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

(continued)

TOTAL

DEPT
(FT)

23.
23.
23.
23.
23.
23.
23.
a3.
23.
23.
23.
18.
18.
18.
18.
18.
18.
18.
27.
27.
27.
27.
27.
27.
27.
27.
27.
13.
13.
13.
13.
13.
13.
13.
13.
18.
18.
18.
18.
18.
18.
18.
18.
198.

38.
8.
8.
8.
8.
8.

13.

13.

H

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
0o

00

00
00
00
00
00
00
00
00
00
0o
00
00
00
00
00
00
00
00

00
70
70
70
70
70
00
00

LAND SURFACE
ELEVATION
(FT)

2087.80
2087.80
2087.80
2087.80
2087.80
2087.80
2087.80
2087.80
2087.80
2087.80
2087.80
2089.30
2089.30
2089.30
2089.30
2089.30
2089.30
2089.30
2120.50
2120.50
2120.50
2120.50
2120.50
2120.50
2120.50
2120.50
2120.50
2260.00
2260.00
2260,00
2260.00 .
2260.00
2260.00
2260.00
2260.00
2258.10
2258.10
2258.10
2258.10
2258.10
2258.10
2258.10
2258.10
2235.00
2260.00
2234.60
223460
2234.60
2234.60
2234.60
2234.60
2223.90
2223.90

WATER LEVEL
ELEVATION
(FT)

2073.70
2073.52
2073.68
2074.02
2074.10
2074.13
2074.10
2073.95
2073.59
2073.59
2073.59
2080.99
2080.99
2081.00
2080.89
 2080.87
2080.50
2080.50
2120.50
2111.30
2109.56
2109.29
2109.99
2110.27
2106.88
2108.03
2108.03
2260.00
2253.50
2255.00
2257.88
2257.75
2255.58
2256.26
2256.95
2258.10
2253.00
2252.45
2254.20
2254 .06
2254.15
2251.66
2254.94
2190.00
2260.00
2234.60
2234.60
2229.65
2228.38
2228.60
2234.60
2223.90
2214.90

49

SAMPLE

DATE CONCEWTRATION

12/13/88
03/10/89
04720789
05/16/89
06/29/89
07/31/89
09/27/89
10/12/89
06/19/90
06/20/90
06/20/90
06/04/89
06/29/89
07/31/89
09/26/89
10/12/89

.06/719/90

06/20/90

11723788
03710/89
04/20/89
05/16/89
07/26/89

06/21/90 -

06/27/90

06/27/90

12/16/88
03722/89
04/21/89
05/17/89

" 07/31/89

06/21/90
06/27/90

12/16/88
03/22/89
04/22/89
05/17/89
07/31/89
06/25/90
06/27/90
07/25/86
04/21/89

12/16/88

03/11/89

03/22/89
04/22/89
06/27/90

12/16/88°

CHLORIDE

(mg/L)

24630
24300
29480
40610
30370
33800
30580
30580
28440
25466
26210
0

110
<44
48
<44

<44

0
36510
38320
39160

38900

45440

34080
" 34080

0
16700
56840
43090
55010
71000

49260

0
10100
52700
46360
56920
67600

49260
25
50

0
0
360
430
230
115
¢
11210

SPECIFIC
CONDUCTANCE
(umho/cm)

53800
. 48200
47840
60490
60830
50970
60700
59970
57900
58909
59529
920
1290
1050
1000
1020

1052

74760
55500
53920
89250
72420

60200
61100

97600
62200
58200
122440
134100

80000

81500
57600
59700
114190
111800

83300
3100
500

1410
1280
1880
1650

27030

pH

6.80
7,39
6.86

6.98
6.99
7.05
7.13

7.35
7.18

7.00
7.23
6.55

6.93
6.87

6.60
6.57
6.66

6.79

6.60
6.43
6.40

6.83
7.99
8.45

7.90

7.10



/

SITE
NUMBER

1678
1678
1678
1678
1678
1678
1678
167C
167¢C
167¢C
167¢
167C
167D
167€
167F
167¢
167F
167F
167F
1676
1674
167H
167H
167H
167H
1671
1674
167K
167K
167K
167K
167K
167L
1671
167L
167L
167L
1674
16T
1674
16™
16
222A
222A
2224
222R
222A
222A
222A
222A
2224
222A
2228

LOCATION

'NE375712BBAACT

NE375712BBAACY
NE375712BBAAO1
NE375712BBAAO1
NE375712BBAAO1
NE375712BBAADY
NE375712BBAA01
NE375712BBAAQ2
NE375712BBAA02
NE375712BBAA02
NE375712BBAAC2
NE375712BBAAO2
NE375701CX 01
NE375806CCCB01
NE375806CBCCOY
NE375806CBCCO1
NE375806CBCCO1
NE375806CBCCO1
NE375806CBCCO1
NE375712CBCCO1
NE37571288DB01
NE375712BBDBO1
NE37571288DBO1
NE375712BBDB01
NE375712BBDBO1
NE375712BACBOY
NE375712BBDAD
NE375712BBADOY
NE375712BBADO1
NE3757128BAD01
NE375712BBADO1
NE3757128BAD01
NE375712BBAAO3
NE375712BBAA03
NE375712BBAAO3
NE375712BBAA03
NE375712BBAA03
NE375712BBACO1
NE375712BBACO1
NE375712BBACO1
NE375712BBACO1
NE3757128BACO1
NE37SB06CAACOT
NE375806CAACOY
NE375806CAACO1
NE375806CAACO1
NE375806CAACO1
NE375806CAACO1
NE375806CAACO1
NE375806CAACO1
NE375806CAACO1
NE375806CAACO1
NE375806CADAD1

Table 7. SUMMARY OF FIELD DATA FROM WELLS AND SURFACE WATER SOURCES

TYPE OF

SITE

WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
SLOUGH
WELL
WELL
WELL
WELL
WELL
NOWELL
WELL
WELL
WELL
WELL
WELL
NOWELL
NOWELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

{continued)

TOTAL
DEPTH
(FT)

13.00
13.00
13.00
13.00
13.00
13.00
13.00
21.00
21.00
21.00
21.00
21.00
15.00

17.00
17.00
17.00
17.00
17.00

8.00
8.00
8.00

8.00 -

8.00

12.00
12.00
12.00
12.00
12.00
13.00
13.00
13.00
13.00
13.00
13.00
13.00
13.00
13.00
13.00
43.00
43.00
43.00
43.00
43.00
43.00
43.00
43.00
43.00
43.00
48.00

LAND SURFACE
ELEVATION
(FT)

2223.90
2223.90
2223.90
2223.90
2223.90
2223.90
2223.90
2227.00

2227.00

2227.00
2227.00
2227.00
2226.30
2196.00
2199.70
2199.70
2199.70
2199.70
2199.70
2229.10
2223.30
2223.30
2223.30
2223.30
2223.30
2222.80
2226.90
2223.50
- 2223.50
2223.50
2223.50

2223.50 |

2227.30
2227.30
2227.30
2227.30
2227.30
2223.90
2223.90
2223.90
2223.90
2223.90
2188.20
2188.20
2188.20
2188.20
2188.20
2188.20
2188.20
2188.20
2188.20
2188.20
2183.60

WATER LEVEL
ELEVATION

(FT)

2218.32
2221.06
2220.11
2218.7
2217.62
2216.40
2216.37
2227.00

2227.00°

2227.00
2227.00
2227.00
2226.30
2196.00
2188.65
2188.58

.2188.21

2187.84
2187.82
2229.10
2218.71
2218.54
2217.67
2216.74

- 2216.18

50

2222.80
2226.90
2218.79
2218.52
2217.42
2216.34
2216.32
2218.81
2218.55
2217.46
2216.23
2216.04
2218.82
2218.56
2217.47

2216.46

2216.52
2188.20
2172.00
2178.45
2176.83
2177.07
2177.68
2177.19
2170.79
2170.79

2170.79

2183.60

SAMPLE

DATE CONCENTRATION

03/22/89
04722789
05/17/89
06/29/89
07731789

06/21/90

06/27/90
01/19/76
03/22/89
05/11/89
06/01/89
07/05/89
03/11/89
05712/89
06/20/89
06/29/89
07/31/89
06/21/90
06/27/90

06/01/89
06/29/89
07/31/89
06/21/90
06/27/90
06/01/89

06/01/89
06/29/89
07/31/89
06721790
06/27/90
06/01/89
06/29/89
07/31/89
06721790
06/27/90
06/01/89
06/29/89
07/31/89
06/21/90
06/27/90

12/16/88
03/11/89
04721789
05/17/89
07/31/89
06/21/90
06/27/90
06/27/90
06/27/90

CHLORIDE

(mg/L)

2680
315
135
135

70

48
1125
50
1700
2270
1700
110
44

155
115

135

<50

<h4
<4

<44

<50

1310
1600
1125

570
505
515
400

338
275
265
265

460

275
315
170
580
1125

195
400
440

SPECIFIC
CONDUCTANCE
(umho/cm)

6210
1570
910
850
660

675
43130
620
5190
6850
4850
770
1050

1040
940

1043

420
450
460

539
650

5310
4500
3460

2720
2300
1860
1650

1590
1180
1220
1170

1950

6090
6050
6450
9270
11000

5940
7800
8130

pH

7.50
7.70
8.21

8.24

17.73

7.82

7.63

. 7.40

7.02
7.18
7.16



SITE

;

NUMBER

2228
2228
2228
2228
2228
2228
2228
2z2ac
222¢c
2220
222D
222€
222F
222F
2226
2224
A 2221
251A
2518
252A
252A
252A
252A
252A
252A
252A
252A
2528
2528
2528
2528
2528
2528
2528
2528
252¢C
252¢c
a52¢
253A
253A
253A
253A
253A
253A
253A
2538
2538
2538
2538
2538
2538
2538
2538

Table 7. SUMMARY OF FIELD DATA FROM WELLS AND SURFACE WATER SOURCES

LOCATION

NE375806CADAO1
NE375806CADAOY
NE375806CADAO1
NE375806CADACT
NE375806CADAO1
NE375806CADAO1

"ME375806CACAO1

NE375806DBCCO1
NE375806DBCC01
NE375806DBCX01
NE375806D8CX01
NE375806D8CC01
NE375806CADAO2
NE375806CADA02
NE375806DCCCO1
NE375806DCBDO1
NE375806DDAA01
NE345802DCDAO1
NE3458020CDD01
NE3458148DACOT

- -NE345814BDACO1

NE345814BDACO1
NE345814BDACO1
NE345814BDACO1
NE345814BDACO1
NE345814BDACO1
NE345814BDACO1
NE345814BDBDO1
NE345814BDBDO1
NE345814BDBDO1
NE345814BDBDO1
NE345814BDBDO1
NE345814BDBDO1
NE345814BDBDO1
NE3458148DBDO1
NE345814BDDDO1
NE345814BDDDO1
NE3458148DDD01
NE345814DBBDO1
NE345814DBBDO1
NE345814DBBDO1
NE345814DBBDO1
NE345814DBBD01
NE345814D8BD01
NE345814DBBDO1
NE345814088D02
NE345814DBBD02
NE345814DBBDO2
NE345814DBBDO02
NE345814DBBD02
NE345814DBBD02
NE345814DBBDO2
NE345814DBBD02

TYPE OF
SITE

WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
SLOUGH
SLOUGH
SLOUGH
SLOUGH
SLOUGH
WELL
LAKE
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

(continued)

TOTAL
DEPTH
(FT)

48,00
48.00
48.00
48.00
48.00
48,00
48.00
14.00
14.00
82.00
82.00
85.00

15.00

32.00
32.00
32.00
32.00
32.00
32.00
32.00
32.00
32.00
32.00
32.00
32.00
32.00
32.00
32.00
32.00
150.00
150.00
150.00
31.00
31.00
31.00
31.00
31.00
31.00

31.00.

30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00

LAND SURFACE

ELEVATION
(FT)

2183.60
2183.60
2183.60
2183.60
2183.60
2183.60
2183.60
2182.50
2182.50
2193.80
2193.80
2188.20
2178.00
2178.00
2175.00
2175.00
2175.00
2045.00
2039.00
2059.10
2059.10
2059.10
2059.10
2059.10
2059.10
2059,10
2059.10
2060.80
2060.80
2060.80
2060.80

2060.80 :

2060.80

2060.80

2060.80
2056.45
2056.45
2056.45
2057.70
2057.70
2057.70
2057.70
2057.70
2057.70
2057.70
2059.30
2059.30
2059.30
2059.30
2059.30
2059.30
2059.30
2059,30

WATER LEVEL
ELEVATION

(FT)

2158.20
2171.89
2176.02
2174.96
2175.39
2177.05
21564.32
2171.50
2172.50
2182.80
2193.80
2188.20
2178.00
2178.00
2175.00
2175.00
2175.00
2036.58
2039.00
2034.00
2034.00
2034.45
2034.66
2035.24
2031,74
2032.49
2032.22
2034.10
2034.10
2034.55
2034.74
2034.43
2032.03
2032.65
2032.41
2032.11
2032.42
2056.45
2033.80
2034.00
2034.55
2034.74
2034.34
2031.29
2032.04
2033.80
2033.90
2034.40
2034.60
2034,24
2031.27
2032.31
2031.99

51

SAMPLE

DATE CONCENTRATION

12/16/88
03/11/89
04/21/89
05/17/89
07/31/89
06/21/90
06/27/90
08/18/88
04/14/89
10/20/88
03/22/89

04/21/89
05/12/89
05/12/89
05/12/89
05/12/89
04/18/89
04/18/89
11/03/88
11/22/88
03/20/89
04/18/89
05/15/89
07/25/89
06/21/90
06/28/90
11/03/88
11/22/88
03/10/89
04/18/89
05/15/89
07/25/89
06/21/90
06/28/90
03/20/89
04/18/89
07/25/89
11/02/88
11/722/88
03/10/89
04/18/89
05/15/89
07/25/89
06/28/90
11/02/88
11/722/88
03/10/89
04/18/89
05/15/89
07/25/89
06/21/90
06/28/90

CHLORIDE

(mg/L)

50
<50
450

1170
980

500
>600
80
6.5
<50

<44
<44
<44
550
1270
<50
255
275
460
830
830
830
400

473
<50
<50
<50
<50
<44
<4

147

<44
<50
<50
<50
<50
<44
<44
48
1360
3430
3810
2560
3550
33800

4609

SPECIFIC

CONDUCTANCE
(umho/cm)

3110
2860
5750
6110

5940

4830

1710
2800
2530

410
530
870
6280
16340
1350
13000
1670
2220
3160
3500
3510
2230

2690
1690
1690
1520
1380
1410
1410

2250

1150
390
400
360
380
370

440.

525
4370
10090
9220

9000

9840
58900

14790

PH

7.70
7.43
7.16

7.28

6.71

7.24

7.30
7.60

7.10

7.24

8.00
6.99
7.26 |

7.82
7.30 |

7.29 |
7.60

7.08



SITE
NUMBER

253¢C
253¢
253C
253¢C
253C
253¢C
253¢C
253C
258A
258A
258A
258A
258A
258a
258A
258A
2588
2588
2588
2588
2588
2588
2588
2588
258C
258C
2580
258E
258F
2586
262A
262A
262A
262A
262A
262A
262A
262A
2628
262C
262c
262¢c
262D
2620
262€
262E
264A
264A
264A
264A
2644
264A
264A

LOCATION

NE345814DBCAO1
NE345814DBCAO1
NE345814DBCAOY
NE345814DBCAO1
NE345814DBCACY
NE345814DBACO1
NE345814DBACO1
NE345814DBACO1
NE355809CDCDO1
NE355809CDCDO1
NE355809CDCDO1
NE355809CDCDO1
NE355809CDCDO1
NE355809CDCDO1
NE355809CDCDO1
NE355809CDCDO1
NE355809CDCAO1
NE355809CDCAO1
NE355809CDCAOT
NE355809CDCAOT
NE355809CDCA01
NE355809CDCAOY
NE355809CDCA01
NE355809CDCAO1
NE355809ADCBO1

. NE355809ADCBO1

NE3558098ABDOT
NE355809CDCD02
NE355816BABA02
NE355809CDBCO1
NE3658320DAB01
NE365832DDAB01
NE365832DDAB01
NE365832DDABO01
NE365832DDABO1
NE365832DDAB0Y
NE365832DDAB01
NE365832DDAB01
NE365832DDDB01
NE365832DDAB02
NE365832DDAB02
NE3658320DAB02
NE365833CCbCO1
NE365833CCDCOY
NE365833CCCCO1
NE365833ccecol
NE365828AADA02
NE365828AADA02
NE365828AADA02
NE36582BAADA02
NE365828AADA02
NE365828AADA02
NE365828AADA02

Table 7. SUMMARY OF FIELD DATA FROM WELLS AND SURFACE WATER SOURCES

TYPE OF

SITE

WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
SLOUGH
LEAK
SLOUGH
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
NOWELL
DAM
. DAM
DAM
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

(continued)

TOTAL
DEPTH
(FT)

32.00
32.00
32.00
32.00
32.00
32.00
32.00
32.00
32.00
32.00
32.00
32.00
32,00
32.00
32.00
32.00
28.00
28.00
28.00
28.00
28.00
28.00
28.00
28.00
60.00
60.00
86.00

33.00
33.00
33.00
33.00
33.00
33.00
33.00
33.00
43.00

50.00
50.00
68.50
68.50
23.00
23.00
23.00
23.00
23.00
23.00
23.00

LAND SURFACE
ELEVATION
(FT)

2059.90
2059.90
2059.90
2059.90
2059.90
2059.90
2059.90
2059.90
2122.30
2122.30
2122.30
2122.30
2122.30
2122.30
2122.30
2122.30
2114.00
2114.00
2114.00
2114.00
2114.00
2114.00
2114.00
2114.00
2112.00
2112.00
2131.00
2122.00
2132.00
2112.00
2176.60

2176.60

2176.60
2176.60
2176.60
2176.60
2176.60
2176.60
2157.70
2195.00
2195.00
2195.00
2117.50
2117.50
2158.00
2158.00
2116.20
2116.20
2116.20
2116.20
2116.20
2116.20
2116.20

WATER LEVEL
ELEVATION
(FT)

2033.70
2033.90
203444
2034.62
2034.35
2031.25
2032.34
2032.00
2115.60
2115.60
2114.75
2115.82
2116.58
2114.82
2113.28
2113.37
.2107.80
2107.80
2106.65
2107.27
2107.98
2107.81
2106.63
2106.78
2082.00
2082.00
2100.70
2122.00
2132.00
2112.00
2150.80
2150,80
2153.00
2152.86
2153.05
2153.35
2152.48
2152.47
2157.70
2195.00
2195.00
2195.00
2081.50
2080.46
2158.00
2095.20
2116.20
2100.40
2099.90
2100.36
2100.95
2100.81
2100.77

SAMPLE  CHLORIDE
DATE CONCENTRATION
(mg/L)
11/02/88 <50
11/22/88 <50
03710789 <50
04/18/89 <50
05/15/89 <44
07/25/89 44
06/21/90
06/28/90 <44
11/23/88 73890
03/10/89 70280
04719789 79820
05/15/89 145620
07/26/89 107880
06/21/90
06/27/90 61160
11/23/88 85590
03/10/89 79820
04/19/89 89570
05/15/89 97080
07/26/89 92600
06/21/90
06727790 90000
10/18/88 60
03721789 e
04/19/89 130
04/19/89 120
04/19/89 190000
04719789 140
11723788 39360
03710789 19580
04/20/89 55360
05/16/89 60740
07/26/89 43530
06/21/90
06/27/90 36420
07720788 2500
04/19/89 430
06/27/90 835
08/10/88 <50
103721789 50
07/01/73 12770
04/19/89 345
]

12/12/88 72400
03/10/89 67100
04720789 87320
05/16/89 88060
06/28/89 91000
07/26/89 92570

SPECIFIC
CONDUCTANCE
(umho/cm)

510
580
740
520
520 -
660

550

241700

87600
120670
202710
193500

102500

261850

89700
125190
192950
186700

180000
2190
1810
1440

630

100000

610

125550
39800
66340

101930
84800

67000

8020
1130
2800
1250
1030
33100
1370

106800
94600
95520

167800

183000

186700

pH

7.90
7.70
6.70

6.61

6.80
6.93
6.50

6.70

6.97
6.02
8.85
6.10
8.80

6.60

7.7
6.43

6.82



SITE
NUMBER

264A
264A
264A
264A
2648
2648
2648
2648
2648
2648
2648
2648
2648
2648
2648
264C
264D
264D
264D
264D
264D
264D
© 264D
264D
264D
264D
264D
264E
264E
264E
264F
2064F
264F
2646
2646
264K
2641
2644
264K
264L
264M
264M
264M
264N
2640
264p
2640
2640
2640
2640
2640
2640
2640

Table 7. SUMMARY OF FIELD DATA FROM WELLS AND SURFACE WATER SOURCES

LOCATION

NE365828AADA02
NE365828AADA02
NE365828AADA02
NE365828AADA02
NE365828AADDO1
NE365828RADD0O1
NE365828AADDO1
NE365828AADDO1
NE365828AADDO1
NE365828AADD01
NE365828AADDO1
NE365828AADDO1
NE365828AADDO1
NE365828AADDO1
NE365828AADDOY
NE365828AADD02
NE3658278CBCO1
NE3658278CBCO?
NE365827BCBCO1
NE365827BCBCO1
NE3658278CBCO1
NE365827BCBCOY
NE365827BCBCO1
NE3658278CBCO1
NE365827BCBCO1
NE3658278CBCO4

NE3658278CBCO1 -

NE365828ADAA01
NE365828ADAA0T
NE365828ADAA01
NE365828AACA01
NE365828AACA01
NE365828AACA01
NE3658278CCDO1
NE365827DBBA01
NE365828AAAA01
NE365828A8BDD01
NE365827CBAAD1
NE365827CBDCO1
NE365827CBDDO1
NE365827CBDD02
NE365827C8DD02
NE365827CBDD02
NE365828ACAAD1
NE365828ADBD01
NE365827DBDB01
NE365827BCBDO1
RE3658278CBDO1
RE3658278CBDO
NE365827BCBDO1
NE365827BCBDO1
NE3658278CBDO1
NE3658278CBD01

TYPE OF

1

SITE

WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

WELL -

WELL
WELL
WELL
WELL
WELL
NOWELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
SLOUGH
SLOUGH
SLOUGH
DUGOUT
DUGOUT
DUGOUT
SLOUGH
SLOUGH
SLOUGH
WELL
SLOUGH
SLOUGH
SLOUGH
DUGOUT
DUGOUT
DUGOUT
DUGOUT
SLOUGH
SLOUGH
WELL
WELL
WELL
WELL
VELL
WELL
WELL

(continued)

TOTAL
DEPTH
(FT)

23.00
23.00
23.00
23.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
18.00
13.00
13.00
13.00
13.00
13.00
13.00
13.00
13.00
13.00
13.00
13.00

16.00

23.00
23.00
23.00
23.00
23.00
23.00
23.00

LAND SURFACE
ELEVATION
(FT)

2116.20
2116.20
2116.20
2116.20
2102.30
2102.30
2102.30
2102.30
2102.30
2102.30
2102.30
2102.30
2102.30
2102.30
2102.30
2106.00
2094.60
2094.60
2094.60
2094.60
2094.60
2094.60
2094.60
2094.60
2094.60
2094 .60
209460
2104.80
2104.80
2104.80
2106.70

2106.70 -

2106.70
2078.00
2078.00
2116.00
2117.50
2078.00
2077.00
2076.00
2074.00
2074.00
2074.00
2114.00
2123.00
2066.00
2087.60
2087.60
2087.60
2087.60
2087.60
2087.60
2087.60

WATER LEVEL
ELEVATION
(FT)

2100.49
2100.35
2099.72
2099.65
2102.30
2099.90
2101.98
2101.27
2101.36
2100.85
2099.89
2099.38
2099.45
2102.30
2100.20
2106.00
'2094.60
2090.60
2094.19
2093.52
2093.04
2093.53
2090.55
2089.55
2089.78
2092.55
2091.84
2104.80
2104.80
2104.80
2106.70
2106.70
2106.70
2078.00
2078.00
2116.00
2108.50
2078.00
2077.00
2076.00
2074.00
2074.00
2074.00
2114.00
2123.00
2066.00
2081.76
2081.40
2079.82
2078.19
2078.19
2080.32 -
2080.12

53

SAMPLE

DATE. CONCENTRATION

09/29/89
10713789
06/19/90
06/26/90

12712788
03/21/89
04/20/89
05/16/89
06/28/89
07/26/89
09/29/89
10/13/89
06/19/90
06/26/90

12/13/88
03/21/89
04/20/89
05/16/89
06/28/89
07/28/89
10/03/89
10/13/89
06/19/90
06/27/90
07/21/88
10/18/88
04/20/89

04/20/89

- 10713/89

04/20/89
05/01/89
05/01/89
05/01/89
05/01/89
05/01/89
05/01/89
05/01/89
10713789
06/26/90
05/02/89
05702/89
05/02/89
06/09/89
06/28/89
07/28/89
10/03/89
10/13/89
06/19/90
06/26/90

CHLORIDE

(mg/L)

61160
79890

54600

50200
46360
42760
41620
49280
53100
57060
53160

48740

21760
25000
17640
24640
22700
18770
22670
24630

18150
>6000
30120
15000

80
1510
115
335
<44
80
350
2190
800
140
2560
5946
<44
<44
80

11380
- 10240
19410
10630

11330

SPECIFIC
CONDUCTANCE
(umho/cm)

178600
180500

106600

81400
51500
66390
87920
100600
104400
117450
120700

83300

52360
32700
41000
45630
41570
44590
52300
55220

39660
50000
79180
22880

450
5050
1600
1370

290
1700
1740
6800
3100

890
7270
8190

320

210

840

27130
28970
29000
28690

26300

ph

6,70

6.75

6.70
6.82
6.79

6.81

6.71

6.50
6.74
6.92

6.65

6.85

8.69
8.20

8.38
7.16

7.13

7.25



SITE
NUMBER

264R
264R
264R
264R
264R
264R
264R
2648
2648
2648
2648
2648
2648
2648
2647
2647
264T
2647
2647
2647
2647
266A
2668
270A
286A
286A
286A
2B6A
286A
286A
286A
286A
2868
286C
286C
2860
2B6E
286F
2866
286K
2861
2864
- 28BA
2888
288C
288D
307A
307A
307a
3078
3078
307C
307

LOCATION

NE365827DAAD0Y
NE365827DAADO1
NE365827DAADO1
NE365827DAADO1
NE365827DAAD0
NE365827DAADO1
NE365827DAAD0T
NE365827CX 01
NE365827CX 01
NE365827CX 01
NE365827CX 01
NE345827CX 01
NE365827CX 01
NE365827CX 01
NE365827DBCCO1
NE365827DBCCO1

. NE365827DBCCO1

NE365827DBCCO1
NE365827DBCCO1
NE365827DBCCO1
NE365827DBCCO1
NE355830ABABO1
NE355830ABBDOY
NE365710DCDCO2
NE375711DCACO1
NE375711DCACO1
NE375711DCACO1
NE375711DCACO1
NE375711DCACO1
NE375711DCACO1
NE375711DCACO1
RE375711DCACO1
NE375711DCCDO1
NE375714ABBAOY
NE375714ABBAOY
NE375714BAX 01
NE375715CABDOY
NE375715ACCBO1Y
NE375714BCCDO1
NE375711DCDCO1
NE375715ABBB01
NE375710CDCAC1
NE375612CDBDO1
NE375613ABBCO1
NE375613BAABO1
NE375613ABCBO1
NE365825DBCD01
NE365825DBCDO1
NE365825D8CD01
NE365826BBCDOT
NE36582688CD01
NE365836888801
NE365825CCBD01

Table 7. SUMMARY OF FIELD DATA FROM WELLS AND SURFACE WATER SOURCES

-

TYPE OF
SITE

WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

NOWELL

T WELL
LAKE
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL

SLOUGH
SLOUGH
SLOUGH
SLOUGH
SLOUGH
SLOUGH
SLOUGH
WELL
WELL
WELL
WELL
WELL
SEEP
LAKE
LAKE
LAKE
LAKE
LAKE
SLOUGH
SLOUGH

(continued)

TOTAL
DEPTH
(FT)

22.00
22.00
22.00
22.00
22.00
22.00
22.00
18.00
18.00
18.00
18.00
18.00
18.00
18.00
23.00
23.00
23.00
23.00
23.00
23.00
23.00

150.00

13.00
13.00
13.00
13.00
13.00
13.00
13.00
13.00
30.00

21.00
40.00

8.00
15.00
13.00

LAND SURFACE
ELEVATION
(FT)

2062.00
2062.00
2062.00
2062.00
2062.00
2062.00
2062.00
2075.40
2075.40
2075.40
2075.40
2075.40
2075.40
2075.40
2074.00
2074.00
2074.00
2074.00
2074.00
2074.00
2074.00
2195.00
2180.00
2245.00
2212.40
2212.40
2212.40
2212.40
2212.40
2212.40
2212.40
2212.40°
2229.30
2211.00
2211.00
2204.00
2175.00
2175.00
2212.00
2211.00
2192.00
2192.00
2193.50
2181.20
2185.20
2170.00
2049.00
2049.00
2049.00
2044.00
2044.00
2057.00
2047.00

WATER LEVEL
ELEVATION
(FT)

2056.11
2055.95
2055.72
2055.56
2055.44
2055.11
2055.16
2072.28
2072.84
2071.60
2070.97
2070.90
2072.04
2071.72
2071.75
2071.44
2070.56
2069.84
2069.84
2070.42
2070.21
2195.00
2120.00
2245.00
2212.40
2202.80
2203.08
2204 .45
2204.96
2203.53
2203.78
2203.84
2202.30
2211.00
2211.00
2204.00
2175.00
2175.00
2212.00
2211.00
2174.74
2192.00
2188.00
2170.00
2176.82
2170.00
2049.00
2049.00
2039.65
2044.00
2035.67
2057.00
2047.00
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SAMPLE

DATE CONCENTRATION

06/04/89
06/28/89
07/28/89
09/29/89
10/13/89
06/19/90
06/26/90
06/04/89
06/28/89%
07/28/89
10/03/89
10/13/89
06719790
06/26/90
06/04/89
06/28/89
07/28/89
10/03/89
10/13/89
06/19/90
06/26/90

09/09/88
05/18/89

12/16/88
03/11/89
04/22/89
05/17/89
07/31/89
06/21/90
06/27/90
10720788
04/21/89
05/11/89
05/10/89
05/11/89
05/11/89
05/11/89
05/11/89
05/18/89
05/18/89
08/12/88
05/18/89
05/18/89
05/18/89
04/21/89
10/13/89
06/28/90
04/21/89
06/28/90
05/02/89
05/02/89

CHLORIDE

(mg/L)

275
140
110
140
175

122
4000
3040
3380
2850
2940

4182
50
<b4
<46
<44
<44

<44

<30
a5

410
345
300
350
340

542
<50
2230
5400
420
<44
<44
<44
170
<44
50
5250
340
<44
33790
1300
3380
3620
4480
26240
<44
3610

SPECIFIC
CONDUCTANCE
(umho/cm)

2100
1860
1830
1860
1980

1764
10000
8630
8460
8470
8640

10930
1800
710
700
710
755

754

850
2390

2100
1760
1790
1910
2040

2540
870
8810
18560
2790
920
940
430
1990
1200
3670
21870
2750
1150
72060
27630
66400
63500
41680
103000
1070
17940

pH

7.25

7.40

7.00

7.15

7.40
7.65

7.64

8.9

9.89
9.25
9.35
7.33
8.33



SITE
NUMBER

307€
307F
3076
3074
3071
3074
307K
307L
30™
307M
3070

LOCATION

NE3658250BC801
NE36582508BD01
NE