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INTRODUCTION AND PURPOSE

This report summarizes the results of a Hydrogeologic Assessment of the public
water supply source for the city of Roundup, Montana (PWSID #00321). The Montana
Bureau of Mines and Geology (MBMG) is under contract with the Montana Department of
Environmental Quality (DEQ) to conduct preliminary assessments and hydrogeologic

assessments for selected communities. The project was funded under DEQ contract number
430007, task order number 38.

The purpose of conducting this hydrogeologic assessment is to determine if the
ground-water source used for the city of Roundup public water supply is under the direct
influence of surface water as defined in 40 CFR part 141. Field inspections were undertaken
on April 21, 1997 and January 28, 1998. Mr. Gary Thomas, Director of Public Works for
Roundup, accompanied on field inspections and provided background information. The city
supply system currently includes an infiltration gallery and a mine void. In the future
the infiltration gallery will be bypassed leaving the mine void as the only ground-water
source. The results of this assessment indicate that the mine void, as a ground-water
source used by the city of Roundup is not under the direct influence of surface water.
Though not tested in detail, the infiltration gallery probably is under the direct
influence of surface water. This report summarizes information obtained during the
inspection and follow-up investigation, which was used to make the determination.
Information on system location and construction, geology, hydrology, and water quality is
summarized. Conclusions and recommendations are presented at the end of the report. Site-
access maps and photographs taken during the site inspection are provided as appendices.



BACKGROUND

The Surface Water Treatment Rule (SWTR) of the Federal Safe Drinking Water Act
of 1986 requires each state to examine public water supplies that use ground water to
determine if there is a direct surface water influence. In Montana, the Water Quality Division
(WQD) of DEQ is evaluating public water supplies for compliance with the SWTR. This
project is known as the Ground Water Under the Direct Influence of Surface Water

(GWUDISW) program. The SWTR provides the following definition of ground water
under the direct influence of surface water.

Any water beneath the surface of the ground with:

i) significant occurrence of insects or other macroorganisms, algae, or large diameter
pathogens such as Giardia lambia, or Cryptosporidium; or

ii) significant and relatively rapid shifts in water characteristics such as turbidity,

temperature, conductivity, or pH, which closely correlates to climatological or surface-
water conditions. '

The evaluation begins with a preliminary assessment (PA). If the PA indicates that
the ground-water supply may be under the influence of surface water, further study is
required. Further study may include conducting a hydrogeologic assessment, a water quality
assessment or conducting microscopic particulate analysis (MPA) sampling.



PRELIMINARY ASSESSMENT

The city of Roundup draws water from two adjacent wells that are completed in same
room of an abandoned underground coal mine. An infiltration gallery in alluvium along the
Musselshell River is used for temporary storage in the pumping system, and could be
providing some additional water. Completed preliminary assessment forms for each well
and gallery are included as Appendix A. The well sources were assigned a score of 20
points each. The wells are covered in a single well house that is located 105 feet (ft) from the
Musselshell River, for which they scored 10 points. The wells are 100 ft deep and have static
water levels of about 20 ft, with seasonal variation. The wells received scores of 5 and 5
respectively for depth and water levels. The source of recharge to the mine voids is not well
understood, so additional evaluation was carried out on the wells. The wells are intended to
continue being part of the permanent water supply for the city.

~ Fifty-five points were assigned to the infiltration gallery. Forty points were assigned
for the structure being an infiltration gallery. The horizontal distance to a surface water body
is unknown, as the integrity of the laterals is not known, so a score of 15 was assigned. The
total score of 55 indicates the source is at risk of being under the direct influence of surface

water, and requires additional evaluation. Under current plans, the infiltration gallery will be
removed from the city supply system.

Due to the potential for water quality problems associated with the infiltration gallery,
the city has decided to bypass that part of the system. By excluding the infiltration gallery,
the preliminary assessment score would then be adjusted to a total of 25 points. The
evaluation performed in this study focused on the wells which are completed in the mine
voids, as those will be the long-term water supply for the city.



SYSTEM DESCRIPTION

The Roundup Public Water Supply provides water for the community of Roundup,
which has a population of approximately 2,000. Annual average daily production is about
400,000 gallons. There is no major manufacturing in the city, water is used for domestic

purposes, fire fighting, and minor commercial interests. Highest usage is during the summer
when residents use the water for lawn and garden watering.

Water is withdrawn from supply wells south of the Musselshell River, injected into
the clearwell (or caisson) of an infiltration gallery in the alluvium north of the river,

withdrawn from the clearwell at a slightly lower rate than the injection, and pumped to
holding tanks on the north edge of town.

Location

The city of Roundup is located in Musselshell County, predominantly on the north
side of the Musselshell River, in central Montana (figure 1). The supply wells are on the
southern side of the Musselshell River, in the valley bottom at an altitude of 3,190 ft above
mean sea level. The legal description of the well house is: Township 8 North, Range 25 East,
section 24 SW 1/4 of SE 1/4 of NW 1/4 of NW 1/4 of NE 1/4 (latitude 46 26' 19", longitude
108 32' 10"). The clearwell for the infiltration gallery is at an elevation of 3,190 ft, located
in the same section in SW 1/4 of NE 1/4 of NE 1/4 of NW 1/4 (latitude 46 26' 22", longitude
108 32' 21"). The holding tanks are located at an elevation of 3,360 in the same township, in
section 12 NE 1/4 of SW 1/4 of NW 1/4 of SW 1/4. An additional well is currently being
considered by the city, and it may be drilled in section 24, NW 1/4 of NE 1/4 at a surface
elevation of 3,190 ft. Maps to the sites are included as Appendix B.
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Figure 1. Site location map. Roundup is situated along the Musselshell River in central
Montana.
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Source history

The first recorded water supply for the city of Roundup was a dug well in the
alluvium along the Musselshell River (Ellis and Meinzer, 1924). This 8-ft wide by 16-ft long
by 35-ft deep well had a reported capacity of 500 gallons per minute (gpm). Water chemistry
was dominated by calcium and sulfate ions, and the total dissolved solids (TDS) content was
about 830 milligrams per liter (mg/L) (Wheaton, 1994).

By 1923 two, 7-inch diameter wells had been added to the system. These wells were
150-ft and 200-ft deep, completed in Tertiary sandstone units in the Tongue River Member of
the Fort Union Formation, below the mined coal seams in the area. In addition to the wells,
two infiltration galleries, 450-ft and 500-ft long, were constructed in the alluvium. These
galleries were constructed of 12-inch and 15-inch tiles. Total daily consumption during this
time was 500,000 gallons to 800,000 gallons. In good years drawdown was reported to be
less than 2-ft, while in dry years demand was barely met. Consumption was higher during
these times due to the larger population associated with active mining.

By 1954 two wells had been drilled and completed in abandoned mine workings
along the south side of the Musselshell River valley. One of these wells was abandoned and
replaced with a new well in 1977 (Gary Thomas, Roundup City Commissioner of Public
Works, personal communication). Poor records exist on the well completions and no records
exist for the method of abandonment of the old wells.

Currently, the main supply of water for Roundup comes from the two wells
completed in the abandoned underground Republic Number 1 coal mine. Coal mining began
in the Roundup coal field during the late 1800's with ranchers removing coal for their own
use. The Northern Pacific Railroad opened test pits in the 1880's and finally the first
commercial mine was opened in 1907. This first of many mines was the Republic Number
1, located south of the Musselshell River. Originally this mine was accessed by a mine
roadway or slope under the alluvium of the Musselshell River. This slope was abandoned
due to seepage problems and mining continued via a shaft and a slope on the south side of the
river valley until it was closed in the late 1930's. Other mines continued to operate in the
area until the mid-1960's, but closed due to the reduced demand by railroads as diesel
replaced coal. Additional information about the mines and very colorful history of the area
can be found at the Musselshell Valley Historical Society Museum in Roundup.

Today, the public water supply is pumped from two wells in the Republic Number 1
mine voids, and discharged to the alluvium through the clearwell for the infiltration gallery.
A pump in the clearwell lifts the water to storage tanks north of town (Figure 2). Pumping
rates from the mine wells are 1,250 gpm to 1,300 gpm, and from the clearwell slightly less at
1,200 gpm to 1,250 gpm. The difference in pumping rates is intended to decrease the mixing

of alluvial water with the mine water. Water consumption averages about 400,000 gallons
per day.
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Figure 2. Roundup public water supply system configuration. Ground-water is withdrawn
from mine voids south of the river, pumped to a clear well north of the river, then
pumped to storage tanks north of town. Selected water mains are shown.

7



System Configuration

Photographs of the surrounding area, and of the infiltration gallery clearwell and the
pump house are included as Appendix C.

Construction details of the infiltration gallery are not known. Presumably trenches
were dug, and perforated tile laid in the alluvial gravel. Whether those trenches were
originally dug to the river is also not known. Based on conversations with the city public
works director the perforated tiles may now have collapsed, and the gallery may be serving a
reduced function (Thomas, 1997). Since the mine voids are pumped at a greater rate than the
clearwell at the infiltration gallery, the gradient is probably causing recharge in the adjacent
alluvium, indicating the galleries are functioning to some extent.

Several wells have been drilled to the mine voids and completed for city water
supplies. As older wells have been taken out of service, they have been plugged and
abandoned. Two wells exist now, located about 10 ft apart, and protected in a single well
house. Drillers logs for two wells are included as Appendix D. However, due to poor
records, it is not clear which log is for which well, or if these are the correct logs.
Completion records indicate one well was drilled to 93 ft in 1950, encountering the coal bed
at 63 ft. This depth is shallower than expected for the mine voids, and no comment about
mine voids appears on the well log. As this is not the original log, but a transcribed copy,
the accuracy is questionable. The well is recorded as having 13 3/8-inch steel casing

cemented in place to 22 ft below ground surface. The remainder of the well is apparently
completed as an open hole.

The second drill log for a well completed in 1977 indicates the well depth is 105 ft
with the mine voids from 95 to 105 ft. Twenty-one-inch steel casing was cemented in place
to 32 ft in a 24-inch borehole. The remainder of the hole was drilled with a 16-inch bit, and

12-inch steel casing cemented in place to a depth of 81 ft. The bottom 24 ft of the hole was
left open.

Details of the pumping system are shown in Figure 3. In both wells, vertical line
shaft turbine pumps are set with intake depths of about 95 ft. One pump is 60 horsepower;
the other is 75 horsepower. Only one pump is in use at a particular time, and the second is
maintained as a backup in case of equipment failure. Pumping rates from the mine voids are
1,250 gpm to 1,300 gpm. Discharge lines from both pumps converge in the pump house
building and cross under the Musselshell River through a single 8-inch pipeline. Chlorine is
added at an approximate rate of 40 pounds per day to the pipeline as it reaches the clearwell
building, north of the river. The water receives no other treatment.

The discharge point of the pipeline is below water level in the clearwell of the old
infiltration gallery. A vertical line shaft turbine pump at the clearwell withdraws water at a
rate of 1,200 gpm to 1,250 gpm, and it is carried through a series of pipelines to the city
distribution system and on to the storage tanks north of town.



The storage tanks are circular concrete reservoirs. One reservoir has a capacity of
about 1,000,000 gallons, and the other about 2,000,000 gallons. Mineral precipitation
settling to the bottom of the tanks has partially diminished the reservoir capacity.
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GEOLOGY

Local Topography and Land Use

Roundup lies on the north flanks of the Bull Mountains in semiarid central Montana.
Roundup receives an average of about 12 inches of precipitation year (Omang, 1986). The
temperature is moderate to cold in the winter with rapid fluctuations, and the summers are

typically hot and dry. Average daily maximum temperature for Roundup is 58 degrees F.
And the average daily minimum is 35 degrees F.

The abandoned coal mines near Roundup are in the Bull Mountains coal field, within
the Musselshell River drainage. The Bull Mountains, south of Roundup, form a drainage
divide between the Yellowstone and Missouri Rivers. The highest point in the mountains is
about 4,700 ft above sea level, contrasting with the elevation at Roundup of about 3,200 ft.
The divide consists of high ridges capped by erosion-resistant clinker and highlighted by
steep-sided sandstone rimrocks. Valleys are typically formed in softer shale units. Flow is
intermittent or ephemeral in most local watercourses (Knapton, 1982). Halfbreed Creek,
along the western edge of the mined area, is ephemeral in its upper reaches and perennial in
the lower reaches near its confluence with the Musselshell River. Recharge to the mine voids
is along the northern flanks of the Bull Mountains, especially in clinker-capped ridges and
sandy outcrops. Ground-water flow is a combination of shallow flow through colluvium and
alluvium and vertical leakage to deeper units. Land use in the recharge areas is limited to
ranching and a few scattered home sites. Near the top of the Bull Mountains, several coal -
strip mines sit idle. One underground mine, targeting a stratigraphically higher coal than that
mined near Roundup, opened during the mid-1990's. It currently is closed, and its future
remains uncertain.

Steep hills rise along the south edge of the Musselshell River valley (Figure 4). The
pump house is located at the base of these hills, on the valley floor. The ground around the
pumphouse is sloped to carry surface drainage away from the structure. The clearwell is in
the flood plain. To protect the clearwell from surface drainage during times of high water,
berms have been built surrounding the building. Flood water has reached the berm in the
past, but not the building (Gary Thomas, 1997). '

11
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Regional Geology

Roundup is on the north edge of the Bull Mountains coal field, and is underlain by
sedimentary rocks from Cambrian to Paleocene in age. Details and discussions of bedrock
geology in the area are contained in several publications, including Wheaton, (1994),
Wheaton (1992), Noble and others (1982), Rice (1976), and Woolsey and others (1917).

Geomorphic features at Roundup are controlled by the Tongue River Member of the
Fort Union Formation (Figure 5). This formation is a sequence of Paleocene fluvial-deltaic
sediments, which conformably overlie the Cretaceous Hell Creek Formation. The Tongue
River Member contains interbedded tan to whitish-gray sandstone, grayish-green shale, coal
and minor amounts of buff, fresh-water limestone. The sandstone beds range in thickness
from a few inches where interbedded with shale, to more than 50 ft. They vary in thickness
over relatively short distances but, due to their resistant nature, can commonly be traced for
considerable distances as a series of cliffs and benches. Fine-grained sandstones are
volumetrically the predominant lithologic units of the member. As a result of differential
erosion, modern stream and river valleys commonly overlie Tongue River Member silts and
shales. The Cretaceous Hell Creek Formation, and older units, outcrop north of Roundup and
around the circumference of the Bull Mountains (Figure 5).

Local Geology

Twenty-six coal beds have been identified in the Bull Mountain coal field (Woolsey
and others, 1917). The coal bed that was mined in the Roundup area is the Roundup bed of
the Tongue River Member. The Roundup bed is classified as subbituminous, with an
average calorific value of about 11,000 BTU’s per pound and sulfur content typically less
than 1 percent. Sand and gravel deposits of Tertiary/Quaternary age overlie the Tongue

River member within the Musselshell River valley, occupying the present flood plain and the
flat-lying terraces above it.

Roundup lies in the south-plunging portion of a NW-SE trending syncline, which is
part of a larger structural feature known as the Bull Mountain basin. The rocks dip most
steeply on the north limb of the syncline, reaching about 13 degrees near Roundup. The fold
flattens toward the southeast. The Republic Number 1 mine extends from near the coal
outcrop to depths as great as 200 ft below the river level.

The Republic mine voids cover an estimated area of 690,000 square ft. If the average
void height is 5 ft, the total volume in the voids is about 3,500,000 cubic ft (about 26 million
gallons). However, not all the voids are connected, and the actual volume of mine void being
tapped by the city water supply system cannot be estimated.

13
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Figure 5. Generalized geologic setting in the Roundup area. The bedrock outcrops in the
Bull Mountains, and in the immediate area around Roundup belong to the Tertiary
Fort Union Formation. Beds at Roundup dip generally south, at 10 to 20 degrees.
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HYDROLOGY

Surface Water

Monitor sites visited during this study, and discussed in the report are shown on
Figure 6. The Musselshell River is approximately 100 ft from the mine pumphouse, and over
500 ft from the infiltration gallery clearwell. Average mean-daily discharge for the
Musselshell river at Roundup for the period of 1947 through 1996 is 213 cubic ft per second
(cfs) (U.S. Geological Survey, 1996). The highest reported daily mean flow was on June 8,
1967 at a rate of 8,180 cfs and the lowest daily mean flow was 0.13 cfs on September 10,
1988. River discharge rates show seasonal fluctuations, which are strongly influenced by
irrigation demands. Upstream of Roundup, the river fills three irrigation reservoirs
(Deadman’ s Basin, Martinsdale, Bair reservoirs) with combined storage capacities of
100,000 acre-ft (just over four billion cubic feet).

Water quality in the Musselshell River exhibits a wide variety of seasonal
fluctuations. Streamflow during spring run-off has lower concentrations of dissolved solids
than streamflow during base flow periods. During spring runoff dissolved solids are low, as
snowmelt from the headwaters in the Big Snowy, Crazy, Castle and Little Belt mountains
dilutes the sodium-sulfate dominated baseflow with water rich in calcium, magnesium and
bicarbonate. Concentrations of dissolved solids typically range from 450 mg/L during spring
runoff to over 1,800 mg/L during fall and winter base flow (Knapton, 1982).

Regional Aquifers

Several aquifer systems exist in the Roundup and Bull Mountains area. At depth, a
series of deep regional aquifers include the limestone of the Madison Formation, and
sandstones in the Kootenai, Eagle and Judith River formations (Wheaton, 1994). These
systems are recharged mainly in outcrop areas along the northern flanks of the Big Horn,
Pryor and Beartooth mountain ranges and in outcrop areas between these

15



‘woysAs Ajddns 1a1em o1jqnd dnpunoy sy} JO JUSUWISSISSE ) 0} Paje[ar syutod Surjdwes 1oyjo pue sjjom Jo dejy 9 am3ry

*ou| ‘ejisiop—-uospION Aq Pe|IDISUl BlIOM  E-MO
‘eyoefosd opNgp Jefpoe puo '

ey} jo pod so pesojjuows seys :/¥i-Y
‘ABojoeg pup seu|y jO NDUNEG DUDJUON
oyl yym o)} uo Adosojoyd wsos)

oo ~uos|uop Aq peonpoades dow euln

1334 NI 37v0S
009 00§ 0 00§

16




southern mountains and the Bull Mountains. Beneath Roundup and the Bull Mountains,
ground-water flow in these aquifers is north toward the Missouri River.

Local and Intermediate Aquifers

The Bearpaw Shale separates the deep regional aquifers from the intermediate and
local aquifers. The local and intermediate aquifers include the Cretaceous Fox Hills and
Hell Creek aquifer and the Tertiary Fort Union aquifer (Wheaton, 1994). Recharge to the
shallow bedrock aquifers is in the high areas in the Bull Mountains. Recharge occurs
generally as precipitation on areas of clinker, and probably to a lesser degree on sandstone

outcrops. Ground-water flow is both vertically downgradient to deeper aquifers, and laterally
to the north.

Along the Musselshell River, a significant alluvial aquifer exists. Ground-water flow
in the alluvium generally parallels the river which flows to the east in the Roundup area
(Figure 7). Along some stretches the alluvium is recharged by bedrock aquifer discharge,
which in turn provides baseflow to the river. In other areas and during periods of high river
flow, alluvial water is supplied by leakage from the river.

‘ The mine voids tapped by the Roundup water supply are in the discharge area of
bedrock aquifers. Ground-water flow is northward through the sandstone and coal units,
toward the river valley (Figure 7). The mine voids south of Roundup are part of this flow
system. The mine voids, however, could be considered similar to karst features, in that they
have extremely high storativity and hydraulic conductivity values. During periods when the
mine-void water level is lower than the river stage and the alluvial water table, the ground-
water gradient reverses, and ground water flows southward from the alluvial system,
eventually reaching the mine voids. This interpretation is supported in part by the high rates
of pumping from the mine voids, and fairly rapid recovery of water levels in the mine.
Kaczmarek (1995) estimated recharge to the mine at about 700 gallons per minute. This
quantity of flow is not consistent with hydraulic conductivity values for Fort Union
Formation sediments, thus implying recharge from the alluvium.

17
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Figure 7. Generalized direction of ground-water flow in mine voids and alluvium. Flow
directions are based on data collected during February, 1990 (Wheaton, 1992).
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WATER QUALITY

Existing analytical data from the plant operator, DEQ public water supply file, and
the MBMG Ground Water Information Center (GWIC) database were reviewed to assess the
quality of water currently supplied in the Roundup system. Due to the nature of the pumping
system the source of water represented by different samples is not always clear. Earlier
samples may represent alluvial water from the infiltration gallery mixed with water from the
mine. Samples collected after 1977 more likely represent water quality in the mine voids.

In general, the city water supply is providing water dominated by sodium and sulfate
ions, along with calcium and bicarbonate. The pH is slightly basic, around 7.5 standard
units. Total dissolved solids are high, between 2,500 and 2,600 mg/L. Iron and manganese

concentrations are also a reported problem in the city supply system, with concentrations
around 1.3 and 0.3 mg/L respectively.

Inorganic Chemistry

Table 1 summarizes the water-quality data available for the city supply systems, and
for other samples collected in the vicinity . Monitor wells and river sites are shown on
Figure 6. The city supply exceeds the secondary maximum contaminant levels (SMCL) for
total dissolved solids (TDS), iron and for manganese. The SMCL for TDS is 500 mg/L and
the city supply concentration ranges from 1,200 mg/L to 2,540 mg/L. The iron SMCL is 0.3
mg/L and the city supply concentration is 1.3 mg/L. Likewise the manganese SMCL is 0.05
mg/L and the city supply concentration is 0.3 mg/L. Concentrations of sulfate are high for
the city supply, compared to the SMCL of 250 mg/L.

The mine void has been sampled, separate from the city supply, at monitor wells CW-
3 and CW-4. Most constituent concentrations are similar to those reported for the city
supply. However, iron concentrations are significantly lower in the monitor wells with
values of 0.3 and 0.02 mg/L being reported.

Organic Chemistry

Samples of the supply system water were collected during the last two years as
required by State regulation for organic analysis by the system operator. No volatile organic
compounds (VOC) were detected using EPA method 524.2. No synthetic organic
compounds were detected using EPA methods 505, 525.2, 515.1, and 531.1.

Microbiological Water Quality

A review of the DEQ public-water supply file for the city of Roundup indicates that
all samples submitted have been negative for coliform bacteria over the period from January
1993 through October 1996. During the interview with the plant operator, it was reported
that samples since October 1996 have also been negative for coliform bacteria. Based on the
data obtained, the city supply does not appear to have bacterial contamination problems.
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On January 28, 1998 a microscopic particulate analysis (MPA) sample was collected.
The sample was collected at the wellhead, in the pumphouse, and represented water that was
coming directly from the Republic Number 1 mine void, and was not collected from the city
distribution system. The well was pumped for a normal 8 hour 45 minute cycle at 1,200 gpm
to 1,250 gpm. From the discharge, 1 gallon per minute of flow was diverted through the
MPA filter. Results indicate non-detect for all parameters. Based on the consensus method
to determine influence of surface water on ground-water supplies, the mine void wells are not

under the direct influence of surface water. Field sheets and sample results are in Appendix
E.

Field observations of water quality parameters

Table 2 contains field measurements made during the process of this investigation,
and during previous work by Morris and Mairle, Inc, on contract to the city. Water
temperature and specific conductance in the mine voids is substantially higher than in the
river during winter. Iron concentration in the river on January 28, 1998 was 0.4 mg/L. Of
that amount, 0.1 mg/L was in the reduced ferrous state. On the same day, iron concentration
in water pumped from the mine was 1.4 mg/L, and was totally in the ferrous state. Turbidity
on March 2, 1998 was 0 NTU in the mine discharge, and 20 NTU in the river.
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Table 2.

|

Roundup Public Water Supply field parameters from Jan 15 and Jan 28, 1998.

SITE SOURCE DATE TIME TEMP SC pH Fe (tot) Fe (+2)
C umhos/cm mag/L mg/L
@25C
CW-3 Mine 01/15/98 |11:20 AM 5040 7.4 0.45
CW-3 Mine 01/15/98 |04:30 PM 12 4780 6.6 0.65
CW-4 Mine 01/15/98 |11:20 AM 11 2120 7.4 0.45
CW-4 Mine 01/15/98 |04:30 PM 12 1850 7 0.4
R-173 River 01/16/98 |09:30 AM 2 1710 7.7 0.1
R-173 River 01/28/98 |02:20 PM 0 1200 8.1 0.4 0.1
R-173 River 03/02/98 |11:00 AM 0 1380
R-170 Mine (PWS) 01/28/98 |06:32 AM 9.5 2795 7 1.4 1.4
R-170 Mine (PWS) 01/28/98 |09:00 AM 10 2900
R-170 Mine (PWS) 01/28/98 |12:10 PM 10 2960 1.4 1.4
R-170 Mine (PWS) 01/28/98 |02:45 PM 10 2980 6.9 1.4 1.4
R-170 Mine (PWS) 03/02/98 |08:30 AM 10.3 2800
R-170 Mine (PWS) 03/02/98 |01:00 PM 10.3 2950
SITE DATE TIME H2S Hardness |Alkalinity |CO2 D.O. Turbidity
mg/L mg/L
mg/L CaCO3 |CaCO3 |mg/L mg/L NTU
CW-3 01/15/98 11:20 AM 0.1 390 374 0.3
CW-3 01/15/98 04:30 PM |<0.1 >1000 546 186 0.46
Cw-4 01/15/98 11:20 AM 0.1 600 223 110 0.3
CW-4 01/15/98 04:30 PM |<.1 500 277 88 0.78
R-173 01/16/98 09:30 AM 700 283 78 10.2
R-173 01/28/98 02:20 PM
R-173 03/02/98 11:00 AM 20
R-170 01/28/98 06:32 AM
R-170 01/28/98 09:00 AM
R-170 01/28/98 12:10 PM
R-170 01/28/98 02:45 PM
R-170 03/02/98 08:30 AM 0
R-170 03/02/98 01:00 PM 0
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GENERAL OBSERVATIONS

In addition to the hydrogeologic assessment, general problems related to system
design and water quality are noted during field inspections. During the field inspection at the
Roundup Public Water Supply, the following items of concern were noted:

1) The infiltration galleries on the north side of the river are probably under the
influence of surface water. The operator indicated that the city plans to bypass this part of

the system during a general rebuilding process. The schedule for this work has not been
established. '

2) The chlorine injection system delivers chlorine to the clearwell, rather than directly
into the distribution system plumbing. The residual chlorine levels indicate the method is

working, however a more direct delivery may be better. Bypassing the clearwell will
necessitate a new delivery system.
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CONCLUSIONS AND RECOMMENDATIONS

Determination of Direct Surface-water Influence

Based on the field inspection, literature review, water-level trends, water chemistry,
MPA results and the bacteriological history of the mine voids, the voids do not appear to be
under the direct influence of surface water as defined in the Surface Water Treatment Rule
(page 2 of this report). The continued use of the clearwell makes the current city supply at
risk for potential of direct surface water influence.

The source of the ground water in the mine appears to be from a combination of
intermediate bedrock flow, and local alluvial flow. Bedrock recharge areas are south of town
in the foothills and clinker capped ridges of the Bull Mountains. Travel time to the city
supply system for bedrock ground water could probably be measured in tens or hundreds of
years, with little potential for surface water contamination along the flow path. Although it
has not been quantified, travel time for alluvial ground water would be much shorter.

Recharge to the alluvial system is from intermediate bedrock flow systems
discharging along subcrops, local precipitation on the valley floor, and stream loss from the
Musselshell River. The alluvial water table is in equilibrium with the river level. A direct
influence of the river on the alluvial water is likely. However, alluvial water recharging the
mine voids through a subcrop of the coal is apparently without direct surface water influence;

presumably due to the length of the flow path, and the naturally fine grained texture of the
alluvial sediments.

Supporting Evidence

The primary evidence supporting the above determination that the mine voids are not
under the direct influence of surface water is as follows:

1) The results of the MPA sample indicate no surface-water influence.

2) The high iron concentrations in the city water supply. High iron concentrations are
normally seen as indicating ground-water sources rather than surface-water sources.

3) The lack of direct correlation between the river water level and the mine void water
level.
4) The difference in field parameter measurements between the river and the mine v01d

discharge (temperature, iron, specific conductance).
5) The lack of turbidity in the mine void discharge during 4.5 hours of pumping.

6) The lack of documented bacterial contamination problems in the city supply.
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7 The dissolved-solids concentration in the mine void water is much higher than in the
baseflow of the river, also indicating ground water rather than surface water sources.

Recommendations

Further evaluation of the Roundup Public Water Supply under the Ground
Water Under the Direct Influence of Surface Water (GWUDISW) Program is
recommended at this time if the infiltration gallery remains connected to the system.
Further evaulation of the existing mine-void wells is not recommended at this time.
The operator has indicated that the city will be bypassing the infiltration gallery and clearwell
at a future date. Additional production wells may be drilled in the mine voids at that time.
Though highly mineralized, the mine voids appear to provide a supply of ground water that is
not contaminated by surface-water organisms. It is recommended that MPA samples be
collected from the pumphouse well during spring high water, and at periods of high and low
river flow from any future production wells completed in the mine voids.
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APPENDIX A

Completed
Preliminary Assessment Form






MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
Metcalf Building
1520 E. 6th st.
Helena, MT 59620-0901

Preliminary Assessment of Groundwater Sources that may be
under the Direct Influence of Surface Water

SYSTEM NAME Q\«\\Q\:\%\W\ ( &—u \\)(&QJ PWS ID# OO\ D2
SOURCE NAME D\ommg‘xg)\( N\ (\\moUn&x COUNTY M&&\a\\

pare Yo 2] QH ne nrne () popuraTion | RO ( 490)

Index Points
A. TYPE OF STRUCTURE (Circle One)
HELL tttieenennenaneneneaeeaoaseennnns ¢ GO TO SECTION B =
SPTINg teeeeeeeeeneeoasoaaaansonaccssasassasssnss 40
Infiltration Gallery .....eecceces R T I T 40

B. HISTORICAL PATHOGENIC ORGANISM CONTAMINATION

History or suspected outbreak of Giardia, or other
pathogenic organisms associated with surface water,
with current system configuration .............. 40

No history or suspected outbreak of Giardia .... i

C. HISTORICAL MICROBIOLOGICAL CONTAMINATION (Circle all
that apply)

Record of acute MCL violations of the Total Coliform

Rule over the last 3 years (circle the one that applie;}.v
- No violations e

............................. [
One violation ...viiieeeeecoccccaccasoncncs 5

Two violations .c.cceeeeccccccas iR e 10
Three violations ....ccecceceoes e e e oo 15

Record of non-acute MCL violations of the Total Coliform

Rule over the last 3 years (circle the one that applies)
One violation Or leSs i :cssvsasstssssnsnme

TWO V1Olations v .iveeeeeeeeeeeeeeneeeancasas 5
Three violationS. .. .eeeeeeeeeeeceaeeacaeees 10

DHES-verified complaints about turbidity ....... 5

D. HYDROLOGICAL FEATURES

Horizontal distance between a surface water: and the source
greater than. 250 feet
175 - 250 feet

100 = 175 £EE vt e tenreeeeeeeeneseeenannns
less than 100 feet

039603.TAB



E. WELL CONSTRUCTION

Unknown well construction

...................... 30
Poorly constructed well (uncased, or casing not
sealed to depth of at least 18 feet below land
surface), or casing construction is unknown .... 15

In wells tapping unconfined or semiconfined aquifers, depth
below land surface to top of perforated interval or screen

greater than 100 feet ........ccicevceccen. 0
S50 = 100 feel ...iceeeccocoacasosasccconssss 5 >
25 = 50 feet (.iceccectsceccccssencaonanace T owm 10
0 — 25 feet ... ceecioccsoccaccansccanss D e o e 15
UNKNOWI 4 ¢ e e e o ceeseoscscocscscascosssassossssssees 15
F. WELL INTAKE CONSTRUCTION
Unknown intake CONSEIUCEION «evvveeeoenennennens 25

In wells tapping unconfined or semiconfined aquifers, depth
to static water level below land surface
greater than 100 feet ...... 0
50 = 100 fEEL veevvveecncaoooaaanens e 5 %UJ
O — 50 fEet cccecevosocccsssaanannns N '
unknown .

e ® @ ¢ ® @ © & 06 © 0 o ® © ¢ & © © ¢ ¢ © @ © 0 ° 0 O @ o @ o o o L 10

Poor sanitary seal, seal without acceptable
material, or unknown sanitary seal type

TOTAL SCORE @)

(Circle the one that applies)

iy PASS: Well is classified as groundwater.
::11) FAIL: > Well must undergo further GWUDISW determination.
=13 FAIL: Spring or Infiltration Gallery; must undergo further
GWUDISW determination.
iv) FAIL: Well will PASS if well intake construction
deficiencies (section F) are repaired.
V) FAIL: Well may PASS if well construction details

(section E) become available.

ANALYST

ANALYST AFFILIATION MG—
COMMENTS: ﬂ\z« 1S (oo w30 9§ (")u%’\ ngr‘ Y <K'*ASS,Q)\/\«
(N ‘\J N Ja D ¢ Q;,\
S P NS WY F ALY\ PR Y VIV S t SN
AN
RAIN QIC
\ 0

039603.TAB



MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
Metcalf Building
1520 E. 6th &t.
Helena, MT 59620-0901

Preliminary Assessment of Groundwater Sources that may be
under the Direct Influence of Surface Water
SYSTEM NAME

(m(\m&)\u\ G&u &( PWs 1ID¢ @O\ D2
SOURCE NAME NQ&\L \(\ \ N\\\,\gﬁm&gcoww

DATE \’\-z\—qT’L ‘(NC NTNC @ POPULATION x%@“{ (13206)

Index Points

A. TYPE OF STRUCTURE (Circle One)

Well ...
SPLiNg teveeeeeennnaoaossasosessassaccosossscsss
Infiltration Gallery

e @ @ ¢ ¢ © © © o © e © @ ¢ © © © @ © © © © @ © © o o 40

B. HISTORICAL PATHOGENIC ORGANISM CONTAMINATION

History or suspected outbreak of Giardia, or other
pathogenic organisms associated with surface water,

with current system configuration ......cccc.00 . (ﬁg
No history or suspected outbreak of Giardia .

Coe HISTORICAL MICROBIOLOGICAL CONTAMINATION (Circle all
that apply)

Record of acute MCL violations of the Total Coliform
Rule over the last 3 years (circle the one that appliiéi?
L

srsAYads A

No wviclations

One violation scisisisssensiasonacaaneniionns

Two violations ..ccceeevecacces S LT ITY 10
Three violations cee e acnees _ 15

-----------------------------

Record of non-acute MCL violations of the Total Coliform

Rule over the last 3 years (circle the one that applies)
One violation or less

TWO Violations .c.eeeeeieeeeceococosccosans
Three violationsS....veeiieeeeeoocooccsacess 10

---------------------

DHES-verified complaints about turbidity ....... 5

D. HYDROLOGICAL FEATURES

Horizontal distance between a surface water: and the source
greater than. 250 feet

..................... 0
178 = 250 TEOT cvsasoviansnwussnssssssones e 5
100 = 175 £EEE «veeeveenannennneeaneeennes @g}
less than 100 feet ...iciceeeeececccocoscscas 1

039603.TAB



E. WELL CONSTRUCTION
Unknowh Well Construction covsesssssvnansansss = 30
Poorly constructed well (uncased, or casing not
sealed to depth of at least 18 feet below land

surface), or casing construction is unknown .... 15

In wells tapping unconfined or semiconfined aquifers, dépth
below land surface to top of perforated interval or screen

greater than 100 feet ....ccccccecnesacanse

50 = 100 feet ,icecnmonssssaiosssnssiosnessess :
25 = 50 feet cicisicnicssnsuasseaisanes wnse “m e 10
0 = 25 feet cceceeccocscoccacscosososcccscacccsscs 15
UNKNOWN ¢ e oo coceooecacooccsascsosssssososescosscs 15

E. WELL INTAKE CONSTRUCTION

Unknown intake CONSEIUCEION « v vvevenensoneeeens 25

In wells tapping unconfined or semiconfined aquifers, depth
to static water level below land surface
greater than 100 feet .cccccevo

@ @ @ o © © 06 © & @ © o 0
560 = 100 feet scvwwnasmompesnmess cceccccsc s 5 C%FJ
0 - 50 feet (cceceee . . .

UNKNOWN ccooocooe

© 000 060 0@ ©© © 0 ©©° 000 @00 06 00 0 O 0 0 lo

'Poor'sanitary seal, seal without acceptable
material, or unknown sanitary seal type ....... . 15

TOTAL SCORE 2@

(Circle the one that applies)

Well is classified as groundwater.
Well must undergo further GWUDISW determination.

Spring or Infiltration Gallery; must undergo further
GWUDISW determination.

iv) FAIL: Well will PASS if well intake construction
deficiencies (section F) are repaired.
V) FAIL: Well may PASS if well construction details

(section E) become available.

ANALY s'r& &\N\“\DDA Q_OEQ\N ANALYST AFFILIATION ﬁl%ﬂ\@s_

COMMENTS'Q ﬂ,\"& T ava oS\ in DQ» oX

&Q@?QW\ JT\)\(L% on (‘\LJ\@\O 5 2. W) QM/’\ VAN

i\

039603.TAB



MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY
Metcalf Building
1520 B. 6th st.
Helena, MT 59620-0901

Preliminary Assessment of Groundwater Sources that may be
under the Direct Influence of Surface Water

o COUNTY MM

pate Y-2(- Q™ R ntne  (©)  popuraTION (B0 (\q(\os

Index Points
A. TYPE OF STRUCTURE (Circle One)
Well ..... G e e e e S B W sie e e e e e e S GO TO SECTION B
SPIriNg «eieeeeeeeeoeeceeoasoososacocoasnssocssass 40

Infiltration Gallery

T N CEE KB K S C;EQ;D

B. HISTORICAL PATHOGENIC ORGANISM CONTAMINATION

History or suspected outbreak of Giardia, or other
pathogenic organisms associated with surface water,
with current system configuration ......ccccc.0e 40

No history or suspected outbreak of Giardia .... (03)

C. HISTORICAL MICROBIOLOGICAL CONTAMINATION (Circle all
that apply)

Record of acute MCL violations of the Total Coliform
Rule over the last 3 years (circle the one that applies)

No violations t.viieriineenenneeneenenennns g0
One violation ....eeeeeeee. S .o 5

TWwo Violations .e.eieeeeeeeencenn ceeeonn 2 % % 10
Three ViClations sseuvcssssocsssoes srodasesss 15

Record of non-acute MCL violations of the Total Coliform

Rule over the last 3 years (circle the one that appliesg:::
One violation or less

TWO Violations ...ttt iiiieeeeeeeneeoonnees 5

DHES-verified complaints about turbidity

D. HYDROLOGICAL FEATURES

Horizontal distance between a surface water:and the source
greater than. 250 feet

..................... 0
175 — 280 FEEL cunccssseramcenvnnensesnnsmys 5
100 = 175 feet . ieiiiiineeeponanenncnnnnnas ? 10
less than 100 feet ..... Un e o .ns oo, P,

039603.TAB



E. WELL CONSTRUCTION

Unknown well construction

................. IR 30
Poorly constructed well (uncased, or casing not
sealed to depth of at least 18 feet below land
surface), or casing construction is unknown .... 15

In wells tapping unconfined or semiconfined aquifers, depth
below land surface to top of perforated interval or screen
greater than 100 feet ...cccceceicecccaccns 0
50 - 100 feet

............................. 5
25 - 50 feet ...iciiiieti et et ‘e 10
O — 25 fellt sovenvisomommonvmnnvacmennsaniss 15
URKOOWIL & ss o srsitis s o9 sm ® % 5o mwissesasssesssns 15

F. WELL INTAKE CONSTRUCTION
Unknown intake conStruction R E ARSNGB R 25

In wells tapping unconfined or semiconfined aquifers, depth
to static water level below land surface

greater than 100 feet .ccccececcocsccccocnscs 0
50 - 100 feet ..cccocces ol e e Ga e w s . 5
0 — 50 feet ciiecccscsncancncsca R PRI e 10
UNKNoOwWn ...o o Bdes s nd b e e e e e e v 4§ 10

Poor sanitary seal, seal without acceptable
material, or unknown sanitary seal type ........ 15

TOTAL SCORE =

PRELIMINARY ASSESSMENT DETERMINATION (Circle the one that applies)

i) PASS: Well is classified as groundwater.
ii) FAIL: Well must undergo further GWUDISW determination.
éEpJ FAIL: > Spring or Infiltration Gallery; must undergo further
GWUDISW determination.
iv) FAIL: Well will PASS if well intake construction
deficiencies (section F) are repaired. .
V) FAIL: Well may PASS if well construction details

(section E) become available.

ANALYS

‘ ANALYST AFFILIATION Q)_;&D\C
COMMENTS=K/.WK&Q<, s aAan lmxgl Q\f@g;uc«m C&OSSXQX\%lSAq

i N
Q (RN &Y Apa “(\\}\oﬂt i% Y g\) A \r\k\M SA AM\
— s Ll
\D\AGl\\\QMn i

039603.TAB



APPENDIX B

Site Access Maps

B-1
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APPENDIX C

Photographs of the supply system and surrounding area

C-1
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APPENDIX D

Well logs and water right forms for city well
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APPENDIX 4 (cont.)
MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
COUNTY /2:055(.’/)%(’// T. g(;;us R. ‘:)')/éEb(W sec. R Tract 7
° 1] " L] 1 n
LAT. N. LONG. W, UT™ N €
TOWN SUBDIVISION BLOCK
. : 023029
OWNER'S NAME a flc/ o fc ) o Lﬁ/] ADDRESS
PHONE NUMBER YEAR

ALT. LAND SURF. AT WELL MSL ___n LITHOLOGIC LOG

TOTAL DEPTH BELOW LSD ___ZJ__ tt. | INTERVAL (FT.)

PUMPING LEVEL BELOW LSD T e g DESCRIPTION

STATIC WATER LEVEL® BELOW LSD ft.

YIELD IN GALLONS PER MIN. &\ 1/ ¢l 50/

HOW TESTED TIME (HR.) [i | Lé SEND < GRIiEL

(F F, SHUT-IN PRESS. IN PSI / 32 | 6€4Y SAnNsSTTNE.

GEOLOGICAL SOURCE OF H,0 2i | 33 | £0eC O Spate - frardl

78 | 45| Greay SAosToNve
_ 45| 09 | 64V 5400/ SHALE
* casinG o1a/ 2 in. From C o 22 | b2 LY CoAL SED (Roundud ned )
— In. EROM ft. TO w |68 G cpay Saoys/Pdees -
CASING TYPE ' 6P\ 75 | Lpedy SAVDSToNE
PERFORATED INTERVAL ft. TO w | 758 | B4 G PeC Shale —g ark
ft. TO w | S 13 GRBY S2005TIE.
ft. TO 1t

PERFORATION DESC.

PUMP SIZE (HP.) TYPE

DATE WELL COMPLETED L5

HOW DRILLED

8Y WHOM L.

WELL USE

SOURCE OF INFO: WELL APPROP.

DRILLER ___ OWNER ___ USGS___ SCS o
. OTHER:

HAS WELL LOCATION BEEN VERIFIED
© BY WHOM AGENCY

DATE VERIFIED

MEAS. POINT ABOVE LSD tt. DATE

TOTAL DEPTH BELOW LSO e,

PUMPING LEVEL BELOW LSO .

SWL® BELOW LSD ft.

YIELD IN GPM

WATER TEMP.'C

°
SPECIFIC COND.at 25 C

MBMQG FILE NUMBER

ONR FILE NUMBER

WELL FORM NUMBER

MBMG WQ LAB. NUMBER

¢ SKETCH MAP

SYS 2000 NUMBER

OTHER:

REMARKS! Cosi n? — JAFT. C){;’WLWID‘D

w9 SACkS.

hunicippl weel.

ar — 1 AWNMA

T ORI e o8 e
Q;XY"\ we\\ 5 o *‘Q
S0 v

Py ouse of

Wne

Cdec.



Form No. 603 (Rev. 7/786)

———————

STATE OF MONTANA

Department of Nltunl Resources and Conservation

" WELL LOG REPORT O8N 2SE 24 BA

g-28 S

FUe Na.

¥hite-Department
“Yellow-Departmaent
Pink-Well Owner
Gold-Driller

State law requires that this form be fied by the water well driller within 60 days after completion of the well, and Form 602, Notice
of Cumpletion of Groundwater Development, be filed by the well owner within 60 days after the water has been put to benef clod use,

— ks e A

al

b

bafon o

Il

1. WELL OWNER 2. CURRENT MAILING ADDRESS
Name _C5 T, 0F /4///»1[144’
J X gy f’ HlanT
¢ 3. PROPOSED USE domestic (includes lawn snd garden); |tock 7L mumclpd indestrial;
. irrigation; other (specify)
]
4. WELL LOCATION 8. WELL TEST DATA pump bailer ether
‘. (if othar, specify) Docr 2/ o ¢ Tn A inte
S Pumping level below land surfacs:
i frofer______ hrs. pumping a0 gom
R fLafter____ hr pumping ________ gpm
! NW NE
3 8. WASWELLPLUGGED OR ABANDONED?___ Yes__ Na
If yes, how?
: 10. DATESTARTED __ Legys F 23 H77
DATE COMPLETED £ :
11, WELLLOG ac,'r &
sw SE Depth (ft) Eﬁ ed oq f‘ ;5" p/qj,
| Erom To F
Q\/D Toalic.. / Y YAy 5411:4 S
Lo NS |\ b ope 2, 7
. i /& /T V\Seru .L et fam st Ta
1’5 % AJul) % % Section 24/ 272 127 9% i
T._— 2 R__25 2 129 |4/ee cuwa., Sha i
N ock EoeW | 29 | 320 ~ 4
Block 3613 [odl tre_ O smgcd Slha fo g o
Suhdlv ion 3¢126 hped o Mo, Sigd
. City CounMLAA(_‘[?{__ b\ e V8lie gradd Shele
Elevation Accuracy: ___ 107 __+50°; Aol ly2 VP il Coele Henir -
£72 ‘S-n 2 - N Y, I S‘AA Le 4 dndﬁt”l/-
6. DRILLING METHOD cable, bored, | 4p | £y (S, .7 /AR
! forward rotary, voverserotary, _ jettsd, | </ 14, 144/ ,,.;'," j&df_é
R other (specify) baléez | Cog
o2 149 L
€. WELL CONSTRUCTION AND COMPLETION £9 ZL ot s | mard ?74)
Size of | Size and From [To Pert. . end/or 2/ 194 | &2‘ z Gr A’u 51‘4 Lo 7
driied | weight o) ooy | L T
hote of casing :
Kind from |To Yoy,
Size (fost) |{lfoet)
lear 27" e |32 ol s A
e/t d W Slrs Cdmperv sWLo
Ce , ) ’é#_ (66 Sys Cdme 7 Tellaf Bne = 95 0 w7 70lF 0
A 2T 4 Q@ |57 | e O O 7 7 v
an((,//"cé 11//20 54'_; 4,4“’1‘ ﬁé{ /([a“)@ Minde oVe o) = 2028 '/j Y. % 21/ 4
Wascasing leftopen end?  _Y/  VYes, No
Was 8 packer or szal usad? Yes, No
if so, what material
Was the well gravel packed? Yes, No
Wes tme well grouted? Yes, Na
To what depth? > a4
t Matecial used in grouting Crmr - {use seperate sheet if necsssary)
; Ve fiead ‘°"‘""“:“:‘;§'“ adapter 12. DRILLER'S CERTIFICATION
; 12in. above grade , other This well wes drifled under my juisdiction end this report
! (if other, specify) & true to the best of my knowledge.
‘* Fvan ks b, T B e (g ser
mp intake leve eet below land surface _ Dete
‘ Power (electric, diesel, etc.)__ 2 /< ¢ ?771,“{9 £ Yo l- T
si 3 Licenss No.
| 1. WATER LEVEL : ; . .
: Static watsrlevel __2 & fest below land surface | ~ _ ° e
i If flowing, closad-in pressure psi Fam nome 7
| gom flow through inch pipe ¥ ¢ e -
) Controlled by: ____ valve, ____ reducers, other / f ., ‘. & : /". Py
' (if other, specify) Addrem . N




ENDIX 4

P e R

Foe o ,J/S" aaw 7-4‘5 zML?

ACE B 4 T 1 NN AT CE e AR A e e

Sl e e e B,

J ARG —.". SR

GWl—anlml

TRIPLICATE

Montana Burea\I'__ L%
Mines and 901007

DTN S ERAPE N

3

1 u ".n'. SRR nf‘““‘.\"
- lg:l xAddm) !

-w
_State ot & um.n

L AES
2 The beneficial ¢ use. on whicht
.._.Clly.kthf_nxpglr

‘per minute)

4.000 ﬂl, peT Ilmt

and dacnption of the
and .name o! -the owner

and “place of use, Af poss1b1e.1'_. e
‘Each small square repraents 10 £

7. The date of commericement and oomplehon ot the construchon f the well, wells,
drawal of groundwater Commenced o COQ[!M h 1934,. l.m Ad.dtd._h..lﬁ 54

The depth of water table ... epproximately 751

R 2RI

So far as it may be available, the type, size and debth 'of each well or the general specxﬁcauons of any
other works for the withdrawal of groundwater - 90% The well is drilled lnto the old.
Prescett Hoo 1 nm that ks filled vm: ynw.

‘[\g*ce\ Qm\n_\a\u Q\e \u\a\ (\n. \ n-;me e S ot s .Lr\:\f'w(
& 0w\ i

The estimated amou.nt of groundwater thhd.rawn each'yea: 200 l“um t‘um
f

The log of formations encountered in the drilling ot each well if available
miknown

Such other information of a similar nature as may be useful in carrying out the pohcy of this act, includmg
reference to book and page of any county record
page of &y Couny SR appilcibYe

Date Smtelbcr 37, 1962

'll‘hre:d copies to be filed by the owner with the County Clerk and Recorder of the county in which the well is
ocat

T ocna amawras all cdaaa g T O O B R I Rt L) Ny PSR § L I S . |



\PPENDIX 4°(cont.) File Nowrrcn /ﬁ,aAW

uw e v v - ®e = - - — ¢

Approveus Stock Form—3late

Co., Hecleaa, Moatana—38496 =’

25 By Y€

023031
\ontena Burest
. d

Geo
Mines ao {Under Chapter 237, Montana Session Laws, 1961)

1 City.of Rowmdup, Mantana .. ... Of.... . SO
g (Name of Appropriator) (Address) NU  (Taén) T
County of Mrsselshell State, of MHontars
have appropriated groundwater according to the Montana laws in effect prior to January 1, 1962, as follows:
N
R} oo 2. The beneficial use on which the claim is based......City Mater......
'_"E'“"ll""‘..{"'" """ —t—t— [} § A——
."—::-—':""i-—- Lo '3. Date or approximate date of earliest beneficial use; and how con-
"—E'—"{—:.“'— '""I‘—i'"":— tinoous the use has been......1919. 8nd continuous iy
P Pod ..thereafter
w ] 4 L i H e
(</ | b Y i
,ljé) T : [ :__- 4. The amount of groundwater claimed (in miner's inches or gallons
% %QQ : ' i per minute).......... 52900 gale per minute
% /bb& : : o 5. If used for irrigation, give the acreage and description of the lands
b 8 to which water hes been applied and name of the owner thereof
- )5%\ ......... Not spplieable . . . .
. © O ME 30001/8ec. 28 TBU R2SE s s et
~ .
} 9(\ Indicate point of appropriation
o/ 0< ; and place of use, if possible. ) )
Iy i Each small square represents 10 6. The means of withdrawing such water from the ground and the
acres. location of each well or other means of withdrawal........................
N . ( ..Dcop ¥ell snd contrifiexl pomps . .
& 5‘3)( S e ————————————— e ——— e e et e
A
1.

3
t
H

g drawal of groundwater.... Comacnced and. completed.4n.1919s. karger pump added 1947

The date of commencement and completion of the construction of the well, wells, or other works for with-

. The depth of water table... 4 te 8 £8€%e e

So far as it may be available, the t}pe, size and depth of each well or the general specifications of any other
works for the withdrawal of groundwater..... This well is_spproximate 40° and has drainage
..pipe_to it from north, south, west and esst,... ..

10. The estimated amount of groundwater withdrawn each year.......200 . Ril1lien gallons. .o

11. The log of formations eucountered in the drilling of each well if available....

12. Such other information of a similar nature as may be useful in carrying out the policy of this act, including

reference to book and page of any county record.... ...

Signature of O“uerj'M}W

—

Date. Septezber S , 1962

il‘hreedcopies to be filed by the owner with the County Clerk and Recorder of the county in which the well is
ocated.

Please answer all questions. If not applicable, so state, otherwise the form will be returned.



APPENDIX E

Results of Micro-Particulate Analysis (MPA) of water supply well






Date: /-26’-?3 PO#%:

Analysis Request*

L7

"Client: 47[/“ /J 65{ 4 0/4/]17

Person(s) designated to receive results: gf?ﬂ [ 7—%0 282s - 1)/'(647[4 w o Fa Y, //'c Wdazs

Address: 24 - 3 &Y /Q/C W, F0. éﬂL&éﬂ

7
s Kocndyr, M1 59002

Phone:/(yﬂﬁ' 3;3‘076’071

Fax: (%%) 223 '1.7/7"5-2

Address for cooler return:

B Tohn _Wheplon , Compes Box 212 1500 4 307

Sample Information: (please print clearly)

Sample Location: __Mine. el \npee \s\s
Sample ID: Rewn 0/4/'/4 Pu's
PWSID#:_ OO 3R |
ICR SampleID#. __ __ _ -__ _ - - -PROT
Treatment - Month - Year - ICR Sample
Plant ID # Location
ICR Sample ID Check Digit: :
Start:
Date: /-~ 28 -98 Time: 05630
Temperatre: /0°C pH:_ 7, /9 NTU.__ A/
Stop:
Date: /~-2T7-9% Time: /5/5
NTU:
Gallons Sampled: ____ 526 ( Liters)
Sample exposed to chlorine? Yes No__ X
Sample dechlorinated? Yes No X
-
Sampler's Name: _\J D%n l(/éeﬁ-fﬂ Y.
This sample is a raw surface water
finished surface water ground water X or

other, please explain

Type of Raw Water Source:

Spring Artesian well

Dug well Lake/Reservoir
X Dirilled well Stream/River

Horizontal well Irrigation canal

If well, depth: /€& _ft and distance from
river/stream/lake: /22 ft

Type of Disinfection:
Pre-chlorination
Post chlorination
Post chloramines
Ozone
Other

O Mling s HF §2/0)

Type of Analysis Requested:
(please initial request)

1. Microscopic Particulate Analysis (MPA)

of known surface water $175

. MPA of ground water for direct
surface water influence

$295 A 7

. ICR Cryptosporidium & Giardia
following Information Collection Rule

Laboratory Manual £350
4. Combination of MPA & Giardia &
- Cryptosporidium by methods
#1 or #2 and #3 $450
5. Electronic Particle Counting
following Standard Methods 18th
Edition Supplement $90
6. Combination of MPA
& Cryptosporidium & Giardia plus
Electronic Particle Counting
by methods #1 or #2, #3 & #5  $495
(see price list for analysis descriptions)
7. Other Requests

Type of Treatment:

None

Disinfection only
Conventional treatment
Direct filtration
Filter to waste cycle
Infiltration gallery
Diatomaceous earth
Slow sand
Pressure filter
Other
Filter(s) hydraulic loading gpm/sq.ft.

"Clean" filter bed put on line

*For samples taken following protocol established by:

CHDiagnostic & Consulting Service. Inc..

214 SE 19th Street. Loveland. CO 80537
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ANALYSIS FOR WATERBORNE PARTICULATES

CHDiagnostic and Consulting Service, Inc, | lnvoice 982077 |
214 SE 19th Street, Loveland, CO 80537

Carrie M. Hancock, President Telephone (970) 667-9789

gusto;-nl:r mw Laboratory Information
ity of Ro ederal Express;
xpress; 1/29/98; 0945 Hus;

34-3rd Avenue West, PO Box 660 ound; Excellent; Results submitted
Roundup, MT 59072 y: / %"
PWSID# 00321 e

Sample Information: Mine Well, Roundup PWS, Source: Drilled well, 100’ deep and 100' from
river/stream/lake, unchlorinated, 10°C, pH 7.0

Date/Start: 1/28/98; 0630 Hrs  Date/Stop: 1/28/98, 1515 Hrs Sampler: John Wheaton

Gallons: 506 Filter Color;: Tan Centrifugate: 0.49 mL/100 gals
Amorphous Debris: Silt and clay, 1-50 pM diameter
Other Algae: None Detected (ND)

Diatoms: ND

Plant Debris: ND
Giardia: ND
Coccidia: ND
Rotifers: ND
Nematodes: ND
Pollen: ND
Ameba: ND
Ciliates: ND
Coloriess Flagellates: ND
Craustaceans: ND
Insects/Larvae: ND
Other: ND

This sample was anstyzed for particulates following the Eavironmental Protection Agenoy Coasensus Method for Determining Groundwatars Under the Direct
Influence of Surface Water Using Mictoscopic Particulste Analysis (MPA). All limitations stated (n the method apply,

Comments: Score: 0 - Low Risk per EPA Consensus Method referenced above.
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From:

Under the Direct Influence of Sur

4063233452 CENTRAL MT RC&D PAGE 02

E.P.3, Consensus Method fo

I Determining Groundwaters
face Water Using Microscopic

Particulate Analysis (MPA)

TABLE 1.

Numerical range of each pPrimary bio=indicater

(particulate) counted per 100 gallons water.
Indicators of
surface water! ERH>. H M R N8
Giardia: >30 "16-30 6=15 1=5 <1
Coccidiaz >30 16-30 6~15 1-5 <1
Diatoms* >150 41=149 11-40 1=10 <1
Other Algae‘ >300 96-299 21-395 1-20 <1
Insects/Larvae >100 31-99 16-30 1-15 <1
Rotifers >150 61=149 21-60 1-20 <1
H Plant Debris* >200 71~200 26=70 1=-25 <1

1.

According to EPA "Guidance Manual for Cempliance with the
Filtration and Disinfection Requirements for Public Water
Systems Using Surface Water Sources", March, 1991 ed.

If giardia cysts or coccidia are found in ‘any sample,
irrespective of volume, score as ahove.
Key= EH -extremely heavy M

~moderate N8 =-not significant
H -hesavy R

=rare

Chlorophyll containing

30



82/18/1998 18:13  4@63233452 CENTRAL MT RG&D PAGE @3

TABLE 2. Relative surface water risk factors associated with

scoring of primary bio-indicators (particulate) Present
during MPA of subsurface water sources.

- : — == = —_—
Indicators of Relative Risk Pactor:
surface water! EE* H . L R NE
Giardia ’ 40 30 - 25 20 0
Coccidia 35 20 . 25 20 Q
Diatoms 16 13 11 6 0
Other Algae 14 i2 9 -4 0
Insects/Larvae 9 7 5 3 4]
Rotifers ' ] 2 1 0
Plant Debris 3 2 1 — (1] 0 |

1. According to EPA "Guidance Manual for Compliance with the
Filtration and Disinfection Requiremernts for Public Water
Systems Using Surface Water Sources™, March 1991 ed.

2. Refer to Table 1 for range of indicators counted per 100
) gallons. :

Key= BH -extremely heavy M -moderate X8 -not significant
E —heavy R -rare

4. Risk of surface water contamination:
220 = high risk
10=-19 - moderate risk
£9 - low risk

31



