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3.2 Hydrogeology

3.2.1 Site Groundwater Flow Directions

3.2.1.1 November 2012 Groundwater Contours

Figure 3.2-1 shows water table contours generated from the most recent (November 2012)
measurements of the Silver Bow Site monitoring well network. Well construction information for
the wells shown on these maps as well as the Rhodia production wells is summarized in Table 3.2-1.
Water levels at the five new staff gauges installed in October 2012 on Silver Bow Creek and the
ponds immediately to its south were included in the dataset used to generate the contours on Figure
3.2-1, but the water level in new piezometer PZ-12-1 was not used for contouring. See Section
3.2.2.1 for more discussion about PZ-12-1. Note that the water levels in the MW-12-series wells and
the staff gauges are reported to the nearest 0.1 foot. This is the best available survey data for these

locations at this time; a survey accurate to 0.01 foot is anticipated to be completed in 2013.

Table 3.2-2 summarizes how the monitoring wells were classified for contouring purposes. Most of
the Site wells are shallow wells completed (i.e. screened) across or near the water table, and are
therefore classified as “water table” wells. Only the wells classified as “water table” wells were used
to generate the contours on Figure 3.2-1. Note that the water level in “water table well” MW-06-8, a
well completed underneath the tailing basin in the buried former Sheep Gulch channel, is intended to
represent the natural elevation of the water table in this area. The “deep” wells include the deeper
nested wells and MW-02-4, a downgradient well with the top of screen approximately 30 feet below
the local water table. The two “other” wells, MW-06-4 and MW-06-7, are not completed in aquifer
materials. MW-06-4 is completed in a fine-grained sedimentary rock (mudstone/claystone), a
material that most likely functions as an aquitard. Water levels in MW-06-4 have been consistently
much lower than the nearest wells to the east and northeast, and thus inconsistent with the expected
pattern of regional flow. MW-06-7 is completed in the tailing within the tailing basin; due to the low

permeability of the tailing (see Section 3.2.3.1), water here is effectively perched.

Elevations indicate that groundwater generally flows toward Silver Bow Creek, the regional
discharge area. See Section 3.2.2.1 for more discussion on the hydraulic connection between the
graben-fill aquifer and Silver Bow Creek. Flow is generally to the northwest across the Site area,
with a more westerly flow direction in areas of the Site west of Sheep Gulch and closer to Silver Bow
Creek. Silver Bow Creek is depicted as a gaining stream upstream of its confluence with Sheep
Gulch and as a neutral to slightly losing stream near SG-12-3. Sheep Gulch is depicted as a losing

stream north of German Gulch Road near its confluence with Silver Bow Creek. These depictions
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are consistent with the conclusions of the 2008 stream gauging on Silver Bow Creek and Sheep

Gulch (see Section 3.3 for more information about the stream gauging).

The most current groundwater elevation contours indicate hydraulic gradients from approximately
0.003 ft/ft in the southeastern area of the Site and beneath the tailing basin, to 0.02 ft/ft in the west-
central portion of the Site. The overall average gradient across the Site area is approximately 0.006

ft/ft.

3.2.1.2 Recent Groundwater Contours

Figures 3.2-2 and 3.2-3 show water table contours generated from water level measurements in the
water table wells in March 2007 and April 2009, respectively. These contours are representative of
Site conditions since the 06- series monitoring wells were installed in the fall of 2006. The contours
on Figures 3.2-2 and 3.2-3 are very similar to each other and show little variation in flow directions
and gradients over most of the Site from the November 2012 contours presented previously in Figure
3.2-1. The exception is the northwestern area of the site, where the November 2012 contours show a
less pronounced westerly component of flow. Additional groundwater contours from measurements
taken from October 2005 to March 2012 can be found in Appendix 3.2-A. Generally, the magnitude
and direction of the hydraulic gradients across the Site appear to remain relatively consistent
throughout the year. Groundwater contours from measurements taken from November 1997 to March

2005, previously published as Appendix Z of the CCRA, are also included as Appendix 3.2-B.

3.2.2 Regional Context

3.2.2.1 Site Hydrogeologic Setting

The graben-fill aquifer is likely made up of a series of coarse-grained unconsolidated sediments and
sedimentary rocks, where the majority of groundwater flow occurs, interbedded with aquitard
material (finer-grained unconsolidated sediments and sedimentary rocks). The coarser sediments
would typically be deposited in stream channels crossing the graben and the finer-grained material
would represent overbank deposits located between the channels. The locations of the stream
channels changed with time during the filling of the graben, resulting in a complex distribution of
aquifer material within the overall fill sequence. Data on the vertical and lateral distribution and
continuity of aquifer material and aquitard material in the graben-fill sequence are limited. See

Section 3.2.3.1 for more information on aquifer and aquitard materials.

Figure 3.2-4 depicts a simplified geology of the Site area; note that this is the same data presented in

Figure 3.1-2 but with deposits labeled by type instead of as specific geologic units. The graben-fill
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aquifer is bounded to the east and west by the low-permeability bedrock units (shown in green on
Figure 3.2-4) that comprise the margins of the graben. In general, groundwater flows downslope
from the margins of the graben toward Silver Bow Creek. (Silver Bow Creek is shown in brown, i.e.

“Modified”, on Figure 3.2-4 due to the extensive stream reconstruction as part of the SSTOU.)

The groundwater flow direction may become increasingly parallel to Silver Bow Creek as it
approaches the outlet to the valley, located approximately 2 miles northwest of the Site. This pattern
of groundwater flow was indicated by Botz (1969) for the Upper Silver Bow Creek drainage area,
located one valley to the east of the Site. In that study area, the groundwater flow direction became
more westerly (parallel to Silver Bow Creek) moving downstream toward the valley outlet above
Rocker. The potential transition in flow direction to the west would likely be driven largely by
topography, the geometry of the valley area, and the spatial distribution of the relatively low

hydraulic conductivity igneous bedrock.

On Figure 3.2-4, the change in flow direction from northerly to northwesterly indicated by the Site
groundwater contours is consistent with the “corner” in the western bedrock. Previous contours
developed without water levels from the new wells installed in 2012, like those shown on Figures
3.2-2 and 3.2-3, showed a north-south 5295’ contour that seemed anomalous because it suggested a
westerly flow direction directly towards the granitic bedrock. The addition of water level data from
wells MW-12-4 and MW-12-7 and staff gauges SG-12-3 and SG-12-4 to the contouring dataset

resulted in contours that show a more northwesterly flow direction through this area.

In addition to the new monitoring wells and staff gauges, the October 2012 field work also included
the installation of a drive-point piezometer, PZ-12-1, near staff gauge SG-12-3 to investigate the
hydraulic connection between the graben-fill aquifer and Silver Bow Creek (Barr, 2012). PZ-12-1
was driven by hand to a depth of approximately 10 feet below ground surface along the creek bank
approximately 70 feet from Silver Bow Creek and 150 feet from the location of SG-12-3. Integrated
pressure transducers and dataloggers (In-Situ LevelTROLLSs) were installed at SG-12-3 and PZ-12-1,
and water levels were monitored at 5-minute intervals from 10/18/2012 to 11/8/2012. Appendix 3.2-
E is a plot of the pressure data from PZ-12-1 and SG-12-3. The water levels recorded by the sensor in
PZ-12-1 were referenced to a static water level measurement of 4.36’ below the top of casing taken
before the installation of the sensor. It appears that PZ-12-1 is screened in low-conductivity material,
as the water level in PZ-12-1 steadily declined for about 9 hours after the installation of the pressure
sensor before stabilizing. Due to space constraints, it was not possible to manually measure the

water level in PZ-12-1 while the sensor was in place. Since the water level in PZ-12-1 had not
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recovered to the static level before data logging began, the depth to water measurements calculated
by the sensor are inaccurate. A depth to water of 5.28 feet below top of casing was measured soon
after the removal of the pressure sensor on 11/8/2012; this is significantly lower than the static
measurement of 4.36” taken before installation of the sensor. It is very likely that the 11/8/2012
measurement is artificially low due to the removal of the sensor, and thus this value was not included

in the dataset used to generate the November 2012 groundwater contours.

The peaks and valleys in the water level data from PZ-12-1 and SG-12-3 generally coincide,
confirming hydraulic connection between Silver Bow Creek and the aquifer. Water surface
elevations for, and flow direction between PZ-12-1 and SG-12-3 were not evaluated from these data,
because of the inaccurate water level reference for PZ-12-1 and surveyed elevations for SG-12-3 and

PZ-12-1 which may be accurate to the nearest 0.1 foot.

3.2.2.2 Regional Groundwater Contours

Borduin (1999) monitored water levels in a network of 60 regional wells quarterly from March 1998
to March 1999. Representative contours from his March 1998 and September 1998 measurements
are shown in Figures 3.2-5 and 3.2-6, respectively. All of Borduin’s contours generally show flow to
the north, toward Silver Bow Creek. His work did not extend to the opposite side of Silver Bow
Creek, where groundwater would be expected to generally flow to the south, toward Silver Bow
Creek. Figures 3.2-5 and 3.2-6 both indicate that flow in the vicinity of the westerly Site boundary is

predominantly to the north, not to the west.

Borduin’s contours on the east side of the Site are also somewhat different than the current
groundwater elevation mapping shown on Figure 3.2-1. Borduin’s contours appear to show a sink on
the sewage plant property directly to the east of Rhodia, which significantly affects the direction of
the contours on the northeastern part of the Silver Bow Site. The apparent sink is incongruous with
the purpose of the sewage plant: land application of treated wastewater, which would be expected to
appear as a source for groundwater. In contrast to the regional contours for the Upper Silver Bow
Creek drainage area one valley to the east of the Site (Botz, 1969), Borduin’s regional contours for

the Site area do not suggest a significant component of flow parallel to Silver Bow Creek.

More recent regional groundwater contours (drawn from measurements from 2000-2002) are shown
in Figure 3.2-7 (Waren and LaFave, 2011). This map shows gradients toward Silver Bow Creek from
both the north and south and shows generally northward flow in the graben that turns to the

northwest through the Silver Bow Site as it approaches the discharge area into Silver Bow Creek.
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These newer contours also suggest a predominantly northerly groundwater flow direction at the west
boundary of the Site. The 100-foot contour interval on this map does not provide enough detail to
confirm or refute the possible sink to the east of the Site shown in Borduin’s contours. Note that
Waren and LaFave used wells completed in surficial, tertiary, and bedrock units in constructing these
contours, suggesting that they behave as interconnected hydrogeologic units. The Waren and LaFave
contours are generally consistent with the Botz contours in that they show a westerly component of
flow near Silver Bow Creek, though it is difficult to directly compare these contours due to the large

difference in contour interval.

In summary, the Borduin contours give some idea of the regional groundwater flow during plant
operations, although pumping rates had significantly decreased by 1998 (as discussed in Section
3.2.3.2). The more recent Waren and LaFave contours reflect current conditions, with a more
northwesterly direction of flow through the Site now that large-scale pumping from the production
wells has ceased. The contours consistently indicate an overall flow direction through the Site to the
north toward Silver Bow Creek, which acts as the regional discharge zone for groundwater. The
more westerly flow direction in the northwest corner of the Site indicated on Figure 3.2-1 appears to
be inconsistent with the regional flow directions shown by the Borduin, but is generally consistent

with the Waren and LaFave contours.

3.2.2.3 Nearby Residential Wells

As shown on Figure 3.2-8, a number of private wells are located to the northwest of the Site area.
Six residential wells located to the northwest of the Silver Bow Site and one industrial well (Port of
Montana) located northeast of the Site were evaluated in 2006 (Appendix 3.2-C). Estimated well
depths, locations and approximate ground surface elevations are included in the appendix. Two
additional wells in the area (Schlosser and Weir) were identified in the Montana Groundwater
Information System database. Logs from the Montana database for the wells shown on Figure 3.2-8

are included as Appendix 3.2-D.

The Port of Montana industrial well is located in a generally sidegradient direction with respect to
groundwater flow from the Site, and is likely not a potential receptor for groundwater that may be

influenced by the plant/tailing basin.

Based on elevations measured in Site groundwater monitoring wells (Figures 3.2-1 — 3.2-3), the six
residential wells identified to the northwest of the plant/tailing basin are generally located in a

downgradient direction with respect to groundwater flow in the area. The wells are located
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approximately 3,200-6,000 feet northwest of the tailing basin. The closest shallow monitoring wells
to the residential wells are MW-06-1, MW-12-4, and MW-12-7 and are located approximately 2,500
feet downgradient of the tailing basin (500-3,600 feet upgradient of the residential wells).

Construction data for the wells northwest of the Silver Bow Site is sparse and often inconsistent (see
Appendices 3.2-C and 3.2-D) and groundwater elevation data are also quite limited. The log for the
new Hess well (#164857) was the only one that could be confirmed by the 2006 survey; this well is
completed in the graben-fill sequence and screened from 49 to 55 feet below ground surface.
According to the Montana database, the water level in the Hess well was measured at 5293.45 ft
MSL on 10/30/2001. While measured 11 years earlier than the contours shown on Figure 3.2-8, this
water level is a bit higher but generally consistent with the water levels measured recently in the

most northwestern Site monitoring wells.

The Baldry (#143518) and Schlosser (#50503) wells are completed in the Tertiary volcanics, and the
Weir well (#153520) is completed in the Boulder Batholith (granitic bedrock). Water elevations for
the Schlosser (5293.89’) and Weir (5377.14") wells were also measured in 2001. These water levels
cannot be compared directly to the 2012 Site contours because of the time difference and because the
wells are not completed in the graben-fill. The water level in the Schlosser well, however, appears to
be consistent with the level in the Hess well. This suggests that the volcanic rocks in this area may
function as part of the graben-fill aquifer system. Figure 3.1-2 identifies the volcanic unit the
Schlosser and Baldry wells are completed in as “Tuff of Lowland Creek Volcanics,” and
differentiates this material from welded tuff in other areas. Welded tuff is expected to have a very
low hydraulic conductivity and would function as a no-flow boundary, but unwelded tuff can have a
high hydraulic conductivity and thus may function as part of a local aquifer. Botz (1969) notes that
little groundwater has been developed from the Lowland Creek volcanic rocks near Butte. Only
unconsolidated graben-fill materials were encountered during the drilling of MW-12-4 through MW-

12-8 (see Appendix 3.1-A for boring logs).

3.2.3 Site Context
This section presents additional data for the Silver Bow Site and surrounding region that is used to

develop the conceptual model presented in Section 3.2.4.
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3.2.3.1 Geological Materials and Hydraulic Conductivity Estimates
Rocks and sediments in the region capable of transmitting significant quantities of water under
ordinary hydraulic gradients (i.e. aquifers, as defined by Freeze and Cherry, 1979, p. 47) likely

include:

e (Quaternary-age sediments associated with the area streams (alluvium).

e Coarse-grained zones in the Tertiary-age graben-fill sedimentary sequence.

¢ Interflow zones in the Tertiary-age extrusive igneous rocks (Foxworthy et al; 1988, p. 28).

e Fractured portions of the intrusive and extrusive igneous rocks of the Boulder Batholith and

Tertiary-aged volcanics, respectively (Botz, 1969).

Less-permeable zones are referred to as aquitards and likely include:

e Fine-grained sediment and sedimentary rocks in the graben-fill deposits.

e Unfractured portions of the intrusive and extrusive igneous rocks of the Boulder Batholith

and Tertiary-aged volcanics, respectively (Botz, 1969).

A previous (2004) geologic map of the area identified a relatively large area of Quaternary gravel
deposits to the west of Sheep Gulch. However, a March 13, 2012 conversation with the author of the
map suggested the gravel deposit was a relatively thin, surficial deposit that would not likely
influence groundwater flow direction or velocity in this area (Berg, 2012). Drilling in the area for
Barr-installed monitoring wells encountered some gravel, but only as a minor constituent in deposits
that were mostly silt and/or sand. The updated (2009) geologic map of the area (Figure 3.1-2)

indicates the extent of alluvium and graben-fill material is relatively limited near the valley outlet.

Table 3.2-3 presents estimates of transmissivity and/or hydraulic conductivity at various wells and
soil boring locations on the Site and in the general vicinity. For the slug tests completed in 2006 on
Site monitoring wells, multiple slug tests were completed at each well location and the hydraulic
conductivity estimates shown on Table 3.2-3 are the geometric mean of the results from the
individual tests performed at a given location. At wells where the screen intersected the water table,

results from the falling head portion of the slug test were not analyzed.
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Materials tested included alluvial sediment, material in the graben-fill aquifer, and tailing in the
tailing basin. Hydraulic conductivity estimates from wells completed in native soil ranged from 0.02
feet/day at MW-97-11 to 2200 feet/day at BSB-1, indicating a large range of hydraulic properties as a
result of the heterogeneous material at the Site. However, about half of the hydraulic conductivity
estimates fall within a relatively narrow range between 0.1 feet/day and 10 feet/day. The majority of
the wells that fall into this range are completed within the graben-fill sequence and are screened in
predominantly silty material with varying amounts of sand and clay. It should be noted that since the
slug tests were completed in wells screened in water-bearing (aquifer) material, the slug testing
results likely do not reflect the full range of hydraulic conductivity present across the Site. The fine-
grained graben-fill materials believed to act as aquitards likely have substantially lower hydraulic
conductivity than the materials where the wells are screened. The production wells are typically
screened over a significant thickness of aquifer and the hydraulic conductivity estimates obtained
from these locations would represent a bulk estimate for the soil column intersected by the screen,

rather than estimates for a specific soil type.

Slug tests in wells completed within the Sheep Gulch and Silver Bow Creek alluvial deposits indicate
that this material tends to have higher hydraulic conductivity, generally on the order of 10 feet/day to
100 feet/day.

Estimated hydraulic conductivities of tailing material at MW-06-7 and SB-97-4 are 5.9 x 10
feet/day and 4.5 x 107 feet/day, respectively, indicating that the tailings have significantly lower

hydraulic conductivity than the native aquifer materials.

Figure 3.2-9 illustrates the spatial distribution of hydraulic conductivity values; for locations with
multiple estimates, the geometric mean is displayed on the figure. Significant spatial variability in
hydraulic conductivity is apparent, as expected based on the Site geology, and distinguishing specific
zones of common hydraulic properties is difficult. However, the following general trends in

hydraulic conductivity were identified:

e The hydraulic conductivity estimates from the production wells are generally higher than
estimates from monitoring wells. This may reflect the fact the production wells are screened
over a significant thickness of aquifer and therefore would tend to intersect more conductive
units than the monitoring wells. Monitoring wells have much shorter screens and would

intersect a smaller portion of the aquifer.
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e Hydraulic conductivity estimates from wells completed within the Silver Bow Creek and
Sheep Gulch alluvium tend to be higher than wells completed in the graben-fill deposits.

e The hydraulic conductivity of the graben-fill deposits is variable, but generally falls into the
range of 0.1 to 10 feet/day. Higher hydraulic conductivity estimates were obtained at some
locations completed within the graben-fill material (e.g. MW-02-2, MW-06-4, MW-06-5) and
likely reflect the natural variability of the deposits.

3.2.3.2 Usage of Rhodia Production Wells

Water for Plant operations was supplied from a subset of the nine deep pumping wells on the Site, all
of which are located north or east of the tailing basin. See Figure 3.2-10 for the locations of these
wells, and Table 3.2-1 for construction data. Figure 3.2-11 summarizes important water-related

aspects of Plant operations in a timeline (Balentine 1998, 1999a, 1999b, 2012a, and 2012b).

Plant staff indicated that three wells, typically RP-W-1, RP-W-4, and RP-W-7, operated continuously
at rates averaging 300 to 400 gpm, and that RP-W-5 and RP-W-6 were used as auxiliary supply wells
(Balentine, 1998). RP-W-5 was preferred over RP-W-6 due to superior water quality based on
internal analysis of hardness, fluoride, chloride, total dissolved solids, and conductance (Balentine,
2012a). Staff estimated that RP-W-5 was in use 70-80% of the time, and RP-W-6 was in use 50% of
the time (Balentine, 2012b). RP-W-2, RP-W-2A, and RP-W-3 produced significant sediment and

were not used to supply Plant water.

Two replacement wells, RP-W-2A and RP-W-1A, were drilled in 1971 and 1990, respectively, near
the original wells RP-W-2 and RP-W-1. RP-W-2A was used intermittently for equipment cleaning
and to supply water for fire control in the electrostatic precipitator area until the early 1980s
(Balentine, 2012b). RP-W-1A has been used in place of RP-W-1 since 1990, when RP-W-1 was

abandoned following an equipment failure (Balentine, 2012a).

Pumping volumes decreased significantly when Plant shutdown activities started in 1996: RP-W-5
and RP-W-6 were no longer used; RP-W-4 continued to supply water to the tailing basin until 2000
and RP-W-1A operated continuously through the end of Plant demolition in 2000 (Balentine, 2012b).
Pumping from Site production wells has been minimal since 2000. RP-W-1A is still used to provide
sanitary water for the Plant office building. During the summer months, RP-W-7 is used to fill a
6,000 gallon water truck approximately 60 times for dust suppression in the tailing basin (Balentine,
2012b). RP-W-4 is maintained as a backup well in case RP-W-1A or RP-W-7 fail, and is flushed out
twice per year (Balentine, 2012b). These wells also provide firefighting capacity, if needed. The
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remaining wells are not used, but have not been plugged (Balentine, 2012b). The current pumping is
considerably less than during Plant operations, and likely does not significantly affect groundwater

flow directions on the Site.

Staff indicated that they struggled to supply enough water to the Plant. Pumping noticeably affected
the water levels in the beaver pond and Sheep Gulch north of the tailing basin, both of which would
go completely dry in drought years (Balentine, 1999a). Given the combination of low recharge in the
area and the high water demand of the Silver Bow Plant, it seems likely that the production wells
drew at least some water from Silver Bow Creek and the adjacent alluvium, especially RP-W-5,
located approximately 200 feet from the original Silver Bow Creek channel. The better water quality

in RP-W-5 than in RP-W-6 supports this hypothesis.

3.2.3.3 Vertical Gradients

The first part of this section evaluates the potential for the Rhodia production wells to induce
downward vertical gradients and capture water from the tailing basin during operations. This
assessment is based on evaluation of groundwater quality data dating to the 1980s from the Rhodia
production wells. This section is not intended to provide a comprehensive discussion of groundwater
quality trends at the Silver Bow Site. See the relevant portions of Sections 4 and 5 for more detailed
information about groundwater quality. The second part of Section 3.2.3.3 presents all other
available data on Site vertical gradients, including vertical gradient estimates calculated from

monitoring well nests.

3.2.3.3.1 Vertical Gradients from Rhodia Production Wells

Figure 3.2-10 shows the locations of the Rhodia production wells. Note that wells RP-W-1 and RP-
W-1A will be treated as one well in this analysis since the wells are located adjacent to each other
and RP-W-1A replaced RP-W-1. While RP-W-2, RP-W-2A, and RP-W-3 are shown on Figure 3.2-
10 for completeness, these wells were pumped sparingly or not at all during Plant operations and
would have had minimal influence on the Site hydrogeology. There is also no water quality data

available for these three wells.

Available sampling data from RP-W-1, RP-W-4, RP-W-5, RP-W-6, and RP-W-7 for chloride and
sulfate are plotted in Figure 3.2-12. Chloride was selected because it is a conservative solute found
at concentrations of approximately 250 mg/L in the tailing basin during operations. Sulfate was
reported at approximately 800 mg/L in the tailing basin during operations. Both chloride and sulfate
in process-affected water are quite distinct from upgradient groundwater samples, in which median

concentrations are approximately 12 mg/L and 33 mg/L, respectively. Pre-1997 chloride data are
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from internal Rhodia sampling of their production wells (Rhone-Poulenc, 1996). These chloride data
were reported in ppm, which is broadly equivalent to mg/L, so they can reasonably be included on

the same plot with the more recent data reported in mg/L.

If pumping at the production wells was pulling shallow groundwater deeper into the aquifer, chloride
concentrations in the well water would be expected to decrease following the cessation of pumping
since the mechanism supplying the shallower process-impacted water to deeper strata would have
been eliminated. With the exception of RP-W-5, the chloride data in Figure 3.2-12 show declining
trends for all production wells since the Plant shutdown in the late 1990s. All wells, except RP-W-5,
also showed increasing trends in chloride concentrations during the last decade of Plant operation
from 1985-1996. The highest chloride concentration and the strongest increasing trend were
observed at RP-W-4, with similarly high concentrations at RP-W-6. These are the two production
wells located closest to the tailing basin, and RP-W-4 was one of the production wells that was
continuously pumped. RP-W-1 and RP-W-7, located further east of the tailing basin, also had

increasing trends of chloride concentration during this time, but at lower average concentrations.

RP-W-5 is the exception to the decreasing trends in chloride post-shutdown. Chloride concentrations
have increased compared to 1985-1996 levels. The chloride behavior lends support to the hypothesis
that RP-W-5 drew water from Silver Bow Creek rather than capturing tailing basin water and
suggests that flow in this area has changed direction since pumping at RP-W-5 ceased. This assumes
that chloride concentrations in Silver Bow Creek were low relative to process-impacted water during
Plant operations. Figure 3.2-1 indicates that groundwater currently flows northwest towards RP-W-
5. If RP-W-5 was previously capturing water from Silver Bow Creek, there would have been
southerly flow paths from the creek to the well. Figure 3.2-1 also shows that RP-W-5 is now
downgradient of the Plant area, and the increasing chloride and sulfate concentrations since the Plant
shutdown may be due to migration of impacted groundwater from the south and southeast along the
principal northwesterly flow direction across the Site. Recent chloride concentrations at RP-W-5 are
relatively similar to concentrations observed at RP-W-4 during operations and may indicate that
groundwater from the vicinity of RP-W-4 has migrated toward RP-W-5 since operations ceased.
Declining concentrations at RP-W-4 suggest that concentrations downgradient at RP-W-5 will likely

begin to decline in the future.

Sulfate data has only been available since 1998, but the trends in sulfate concentrations since then
corroborate the trends seen in the chloride data, including a lack of declining trend at RP-W-5. The

highest concentrations of sulfate are also observed at RP-W-4 and RP-W-6, further evidence that
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these wells likely captured tailing basin water. Similar to chloride, sulfate is also a conservative
solute. The sulfate concentrations observed at RP-W-5 are stable and are lower than those observed

upgradient at RP-W-4, suggesting that some attenuation is taking place moving downgradient.

In summary, the analysis of chloride and sulfate data for the Rhodia production wells suggests that
the production wells (with the exception of RP-W-5) were likely capturing process-impacted shallow
groundwater during Plant operations but that there are no longer significant downward gradients in
these areas since Plant operations ended. Silver Bow Creek appears to have been the source of water

to RP-W-5, though now that it is no longer pumping, flow in the area is directed to the northwest.

3.2.3.3.2 Well Nest Vertical Gradient Data

Groundwater elevations measured in November 2012 were used to evaluate vertical hydraulic
gradients at locations where wells at multiple depths (i.e. nested wells) have been completed.
Calculated vertical gradients are shown on Table 3.2-4. Observed vertical gradients across the Site
are primarily downward, with the exception of the gradient between MW-06-8 and MW-06-9 under
the tailing basin and the fluctuating gradient direction at MW-97-3/MW-97-4/MW-06-12.

Well nests MW-97-1/MW-97-2 and MW-06-5/MW-06-6 are located to the south of the Site within
close proximity of the Sheep Gulch channel. The downward vertical gradients at these locations are
consistent with surface water discharge measurements in this area (see Section 3.3), which indicate
that Sheep Gulch is losing water to the aquifer. Further evidence that Sheep Gulch is a losing stream
in this area comes from the fate of the discharge to Sheep Gulch from the REC Advanced Silicon
Materials (formerly ASiMI) Plant located to the south of the Silver Bow Site. From early 1999 to
early 2004 when the average daily discharge from the ASiMI Plant was reported to be approximately 0.4
million gallons per day (MGD), the surface-water discharge evaporated and infiltrated before the visible
flow reached the tailing basin. The discharge flowed as groundwater within the existing and historical

Sheep Gulch channel sediments and appeared to raise groundwater levels.

Monitoring wells MW-06-7, MW-06-8, and MW-06-9 are completed within the tailing basin, within
the Sheep Gulch sediment buried beneath the tailing basin, and within the graben-fill deposits
beneath the Sheep Gulch sediment, respectively. The hydraulic head within the buried Sheep Gulch
sediment (MW-06-8) is lower than the head within the tailing basin and the deeper graben-fill
material, consistent with the low permeability of the tailing material. Thus, the remaining water in
the tailing basin drains very slowly despite the relatively high downward gradient. The pre-tailing

basin aerial photo in Figure 3.2-13 shows the channel and overbanks in this area as wet or well-
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vegetated, so the channel would be gaining groundwater in this area, and the upward gradient
between MW-06-9 and MW-06-8 is consistent with this observation. The fact that the hydraulic
head at MW-06-8 is lower than the head within the tailing basin and within the graben-fill deposits
supports the concept that the buried Sheep Gulch sediments are likely a discharge zone and conduit

for groundwater flow.

Well nest MW-97-3/MW-97-4/MW-06-12 is located approximately 250 feet north of the tailing
basin. The vertical head differences between these three wells are very small (no difference between
MW-97-3 and MW-97-4, < 0.1 ft difference between MW-97-4 and MW-06-12), indicating minimal
potential for vertical flow within the aquifer in this area. As discussed earlier in Section 3.2.1.1,
Silver Bow Creek represents an area of regional groundwater discharge and vertical gradients near
the creek would be expected to be upward. Table 3.2-5 shows calculations of gradients between
MW-97-3 and MW-97-4 going back to 1997, and gradients between MW-97-4 and MW-06-12 going
back to 2006. The gradients are typically very small, and the direction fluctuates. The small vertical
gradients and direction changes at this well nest may indicate that MW-97-3/MW-97-4/MW-06-12
are completed in an area where vertical groundwater gradients transition from primarily downward in

areas further from Silver Bow Creek to primarily upward in areas closer to the creek.

Upward gradients at the MW-97-3/MW-97-4/MW-06-12 well nest are consistent with the beaver
pond just to the west, which is a surface expression of groundwater. This is further corroborated by
historical photographs (see Figure 3.2-13), maps, Site observations, and an interview of Mr. Ralph
Erickson by Rhodia staff which indicated the area was previously used as a dairy farm and had a spring-
fed pond in the current location of the beaver pond (Erickson, 1996). Groundwater enters the beaver
pond from surface seeps such as those visible along the eastern edge of the pond and underwater springs.
The observations by Plant staff that water levels in the beaver pond responded to groundwater
pumping (Section 3.2.3.2) not only confirm that the beaver pond is fed by groundwater, but also
indicate that vertical gradients in this area were downward at least some of the time during Plant

operations. Streamflow data collected in the beaver pond area will be discussed in Section 3.3.

In 2012, additional well nests were added to the monitoring network (MW-12-4/MW-12-5/MW-12-6
and MW-12-7/MW-12-8), and three other nests were created by installing deep well MW-12-1
adjacent to water table well MW-06-10, water table well MW-12-2 adjacent to deep well MW-02-4,
and deep well MW-12-3 adjacent to water table well MW-02-3. Vertical gradients at these five nests

will be evaluated once surveyed elevations accurate to 0.01 foot are available for the new wells.
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3.2.3.4 Aquifer Continuity

On Figure 3.2-1, only the water table wells (indicated in blue) were used to generate the contours.
However, as seen in the calculations of vertical gradients, it is worth noting that the water elevations
in the deep wells (indicated in red) except MW-02-4, MW-12-1, and MW-12-3 are quite similar to
the nearby shallow wells. Differences in hydraulic head between shallow and deep wells do not
exceed 0.6 feet at any of the other nested well locations (with the exception of the tailing basin well
MW-06-7), and generally average around 0.2 feet. Figure 3.2-14 shows contours generated using
only the deep wells. Note that at nest locations with three wells, only the deepest well was used for
contouring. These contours show similar flow directions to those shown on Figure 3.2-1, which used

only the water-table wells.

The small differences in hydraulic head between shallow and deep wells (with the exceptions
discussed below) are consistent with the sampling results at the production wells from Section
3.2.3.3.1 and the anecdotal evidence in Section 3.2.3.2 that production well pumping affected
groundwater levels in the beaver pond and Sheep Gulch north of the tailing basin. Together, these
observations suggest that the shallow and deep deposits are hydraulically connected and function as a
single hydrostratigraphic unit. If the shallow and deep deposits behaved as separate aquifer systems,
larger differences in hydraulic head would be expected between the shallow and deep wells, process-
impacted water that would have originated as shallow groundwater would not be produced by the
deep production wells, and shallow groundwater features like the beaver pond would not respond to

pumping from the deep deposits.

Hydraulic head measurements at deep wells MW-02-4, MW-12-1, and MW-12-3 are all at least 0.95
feet lower than at their respective adjacent water table wells. These differences suggest that the
hydraulic connection between shallow and deep graben-fill deposits is likely poor at these locations.
The difference is greatest (about 9.7 feet) at MW-06-10/MW-12-1. Some difficulty in finding water-
bearing strata was experienced during the drilling of MW-12-1, and consequently the well was
drilled 15 feet deeper than originally proposed (205 feet bgs instead of 190 feet bgs). Based on
boring logs (see Appendix 3.1-A), the lithology encountered at MW-12-1 appears similar to that
observed during construction of RP-W-6, located approximately 600 feet southeast of MW-12-1. At
RP-W-6, deposits capable of producing significant water were not encountered until a depth of 185
feet below ground surface (at roughly the same elevation as water-bearing material was encountered
at MW-12-1). The hydraulic head measured at MW-02-4 is about 1 foot lower than at adjacent water
table well MW-12-2, and the hydraulic head measured at MW-12-3 is about 5 feet lower than at

adjacent water table well MW-02-3. As discussed above, available information suggests that the
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shallow and deep graben-fill deposits appear to be hydraulically connected and effectively function
as a single hydrostratigraphic unit. However, given the heterogeneity of the Site geology, it is not
surprising that that the degree of hydraulic connection between the shallow and deep deposits would

vary spatially across the Site.

3.2.4 Conceptual Site Hydrogeologic Model

A hydrogeologic conceptual model is a schematic description of how water enters, flows, and leaves
the groundwater system. The conceptual model includes aspects such as: major sources and sinks of
water; an evaluation of the geologic setting and geologic units to identify hydrostratigraphic units
(both aquifers and aquitards) and the nature of the interaction between them; an evaluation of
groundwater flow directions based on available data; and an assessment of the nature of interaction
between surface water and groundwater. Most of the supporting information has already been
presented in the previous sections; this section brings together all of the preceding data and
observations into a single conceptual model for the Site. This conceptual model helps identify data

gaps and informs appropriate approaches to resolve them.

Figure 3.2-15 presents two generalized cross-sections through the graben area, which illustrate the
Site hydrogeology in the context of the regional hydrogeology. Groundwater generally flows
downslope from the margins of the graben toward Silver Bow Creek, the regional discharge zone.
The majority of groundwater flow in the graben-fill aquifer occurs in Quaternary-age sediments
associated with the area streams (alluvium) and coarse-grained fluvial sediments within the Tertiary-
age graben-fill. Though the aquifer materials are quite heterogeneous, the graben-fill aquifer
behaves as a single hydrostratigraphic unit. The graben-fill aquifer is bounded to the south by the
Continental Divide (a groundwater divide and hydraulic boundary) and to the east, west, and north by
the low-permeability bedrock units (Boulder Batholith and Tertiary volcanic rocks) that comprise the
margins of the graben. In addition to direct precipitation and snowmelt, the primary source of
recharge to the shallow aquifer is likely infiltration from losing streams as they flow from the
margins of the graben toward Silver Bow Creek. Moving downstream from the margins of the
valley, the flow in streams tends to decrease as they lose water to the underlying aquifer.
Approaching Silver Bow Creek, the flow in some streams begins to increase, indicating that
discharge from the aquifer into the stream is occurring. Groundwater is discharged into streams,
where it runs off as surface water (Botz, 1969). Groundwater flow directions near surface water
features are likely more variable and reflect localized groundwater-surface water interaction and
seasonal fluctuations. Surface water flow in the vicinity of the Site is discussed in greater detail in

Section 3.3.
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Figure 3.2-16 illustrates the conceptual hydrogeologic model for groundwater flow within the
graben-fill sequence in the Site area. Figure 3.2-17 presents a conceptual cross-section for conditions
during Plant operations. While the Plant was in operation, groundwater from upgradient of the Site
would pass around or under the tailing basin or would be captured by the production wells. The
tailing basin water level was maintained by the closed-loop water recycle system from Plant
operations. Open ditches carried process water from the Plant to the tailing basin and from the
tailing basin back to the Plant. Due to the low conductivity of the tailing, the primary source of
process water lost to seepage was likely through these ditches. Groundwater and any seepage from
the tailing basin and process water ditches not captured by the production wells would flow
northward, discharging to Silver Bow Creek directly or via Sheep Gulch. The groundwater discharge
to the beaver pond area during Plant operations would likely be a combination of groundwater and
infiltrated tailing basin water. Figure 3.2-17 also conceptually illustrates how pumping from the
Rhodia production wells could affect the water level in the beaver pond and potentially draw water

from Silver Bow Creek (as discussed in Sections 3.2.3.2 and 3.2.3.3.1).

Similar to Figure 3.2-17, Figure 3.2-18 illustrates a cross-section of the conceptual model of the
conditions after shutdown activities at the Silver Bow Plant. The basic Site groundwater flow system
is unchanged from that during Plant operations with the following exceptions: there is no longer
ponded water in the tailing basin and the Rhodia production wells are no longer operating. As
discussed in Section 3.2.3.3.2, the seepage rate from the tailing basin is limited by the low hydraulic
conductivity of the tailing, and the higher permeability deposits associated with the former Sheep
Gulch channel form the likely primary pathway for seepage to leave the basin. Without the
downward vertical gradients induced by pumping at the deep production wells, there is no longer a
mechanism for shallow groundwater in the area of the Plant and tailing basin to be pulled down into
deeper strata. The regional groundwater discharge zone remains Silver Bow Creek, with the beaver
pond and Sheep Gulch north of the beaver pond receiving some of the shallow groundwater as well.
Some of the contribution from the tailing basin flows into gaining reaches of Sheep Gulch, while

surface water discharges to groundwater in losing reaches of Sheep Gulch.

3.2.5 Summary and Data Gaps

Groundwater flow in the area of the Silver Bow Site occurs primarily in Quaternary-age sediments
associated with the area streams and coarse-grained fluvial sediments within the Tertiary-age graben-
fill. Groundwater flows generally to the north and northwest toward Silver Bow Creek, with Site
groundwater elevations indicating a more westerly flow direction in the northwestern corner of the

Site that appears generally consistent with the bedrock geology.
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A number of shallow and deep residential wells are located west of the Site and one or more may be

considered downgradient of the Site.

Hydraulic conductivity estimates from pumping tests, slug tests, and specific capacity data indicate
that the hydraulic properties within the graben-fill and alluvial sediment are highly variable, though
the alluvial sediment tends to have a higher conductivity than the graben-fill deposits. There do not
appear to be extensive areas of higher or lower hydraulic conductivity, likely due to the highly

heterogeneous nature of the graben-fill deposits.

The shallow and deep graben-fill deposits appear to be hydraulically connected and effectively
function as a single hydrostratigraphic unit. This conclusion is supported by several lines of
evidence discussed above: (1) pumping of the production wells during operations resulted in process-
impacted water that would have originated as shallow groundwater being drawn into deeper portions
of the aquifer; (2) anecdotal evidence that pumping the production wells affected water levels in the
beaver pond, a shallow groundwater feature; and (3) the general similarity between groundwater
elevations in shallow and deep wells in nested well pairs. Cessation of high-capacity pumping at the
Rhodia production wells has changed groundwater flow directions on the Site; in particular, the
downward vertical gradients produced by these wells are no longer present, limiting the potential for

further downward migration of shallow groundwater at the Site.

Based on the discussion above and the conceptual model for the Site, a limited number of data gaps
have been identified. These data gaps will be addressed prior to the submission of the Long Term

Groundwater Monitoring Plan (anticipated 2013). The following data gaps have been identified:

e An elevation survey accurate to 0.01 foot will be performed for all monitoring locations
installed in October 2012. This survey should be conducted via level loop to ensure
consistency with previously surveyed elevations at the Site. Vertical gradients at newly
completed well nests can be evaluated once the survey is complete.

e Available groundwater quality data from the production wells suggests that they likely
induced downward hydraulic gradients during operations and drew process-impacted shallow
groundwater into deeper portions of the aquifer. Declining concentrations at the production
wells since Plant operations ended suggest that there are no longer significant downward
gradients in these areas and deep groundwater quality is expected to improve over time. The

monitoring wells installed in October 2012 were sampled in November 2012, and the data
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from the deep wells should be evaluated to assess deeper groundwater quality, especially

north and northwest of the tailing basin.
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Table 3.2-1

Well Construction Information
Rhodia Silver Bow Plant

Top of Ground Top of Bottom of Well Avg. Water
Monitoring xt \& Riser Surface Screen Screen Depth2 Elevation®

Location [ft] [ft] [ft. MSL] [ft. MSL] [ft. MSL] [ft. MSL] [ft.] [ft. MSL]
MW-EPA-1 1158858.21 649713.24 5366.76 5364.76 5339.6 5319.6 45.2 5336.70
MW-EPA-3 1161467.10 653670.48 5328.52 5326.52 5305.0 5295.0 315 5313.73
MW-EPA-4* 1159876.98 653787.54 5323.31 46.68° 5303.82
MW-97-1 1159304.37 648574.00 5357.81 5355.8 5334.1 5324.1 31.7 5338.15
MW-97-2 1159307.23 648586.50 5357.68 5355.7 5305.1 5295.1 60.6 5338.00
MW-97-3 1159167.37 652776.45 5337.81 5335.9 5323.6 5303.6 323 5313.43
MW-97-4 1159167.63 652764.97 5337.93 5336.0 5285.6 5275.6 60.4 5313.41
MW-97-5 1161837.90 648614.52 5402.31 5400.1 5348.5 5328.5 71.6 5337.36
MW-97-6 1162077.07 651165.89 5367.03 5364.6 5333.2 5313.2 51.4 5328.74
MW-97-7 1161380.29 651459.92 5364.19 5362.1 5320.1 5300.1 62.0 5326.27
MW-97-8 1160626.81 652217.33 5379.21 5377.2 5326.6 5306.6 70.6 5320.06
MW-97-9 1159925.47 652697.71 5376.56 5374.7 5322.6 5302.6 721 5313.40
MW-97-10 1158684.66 652180.19 5341.06 5338.9 5321.1 5301.1 37.8 5311.94
MW-97-11 1158317.07 650811.17 5351.06 5348.8 5337.3 5317.3 315 5328.46
MW-97-12 1161691.57 653317.16 5337.80 5335.8 5323.9 5303.9 31.9 5319.88
PW-99-1 1158630.13 652878.91 5315.64 5312.8 5310.5 5301.3 115 5309.34
P-99-2 1158613.33 652864.69 5315.40 5312.5 5307.3 5302.3 10.2 5309.41
PW-99-3 1159648.14 649605.00 5363.63 5360.9 5339.6 5319.6 41.3 5336.84
MW-01-1 1161625.24 650846.24 5372.79 5370.7 5330.4 5320.4 50.3 5329.66
MW-01-2 1161511.26 651686.07 5363.47 5361.3 5327.9 5317.9 43.4 5326.49
MW-01-3 1161476.29 651796.73 5358.99 5357.0 5326.7 5316.7 40.3 5326.35
MW-01-4 1161612.64 651130.42 5368.05 5366.4 5328 5318 48.4 5328.43
MW-01-5 1161635.08 651127.73 5368.33 5366.2 5329.9 5319.9 46.3 5328.47
MW-01-6 1161532.06 651799.42 5357.75 5356.0 5325.7 5315.7 40.3 5326.18
MW-02-1 1161390.13 651993.05 5358.70 5356.54 5327 5317 40 5323.49
MW-02-2 1161463.00 651824.71 5358.81 5357.10 5329 5319 38 5325.98
MW-02-3 1157198.54 652621.20 5371.53 5370.16 5301 5281 89 5295.37
MW-02-4 1157849.03 653575.83 5324.66 5322.15 5263 5243 79 5295.80
MW-06-1 1157140.37 654013.16 5309.76 5307.21 5299 5279 28 5294.59
MW-06-2 1157953.72 652815.59 5358.15 5355.25 5303.5 5283.5 71.8 5297.84
MW-06-3 1156992.08 651766.41 5377.57 5374.81 5296.2 5276.2 98.6 5291.92
lof3
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Table 3.2-1

Well Construction Information
Rhodia Silver Bow Plant

Top of Ground Top of Bottom of Well Avg. Water
Monitoring xt \& Riser Surface Screen Screen Depth2 Elevation®

Location [ft] [ft] [ft. MSL] [ft. MSL] [ft. MSL] [ft. MSL] [ft.] [ft. MSL]
MW-06-4 1157381.74 648392.37 5391.04 5388.22 5315 5295 93 5308.94
MW-06-5 1159469.86 648350.44 5350.08 5348.19 5344.7 5324.7 235 5339.10
MW-06-6 1159479.47 648355.30 5350.78 5348.33 5194 5174 174 5338.94
MW-06-7 1159395.02 651424.26 5366.98 5364.54 5343 5338 27 5347.04
MW-06-8 1159406.21 651431.90 5366.45 5364.58 5311 5306 59 5314.26
MW-06-9 1159407.26 651425.17 5366.89 5364.48 5292 5282 82 5314.51
MW-06-10 1158810.25 653648.59 5329.52 5327.20 5310 5290 37 5302.82
MW-06-11 1159757.72 653190.43 5330.86 5328.30 5318.8 5298.8 29.5 5312.44
MW-06-12 1159167.37 652791.31 5337.31 5335.44 5168 5148 187 5313.35
MW-06-13 1160568.87 653349.05 5329.26 5327.55 5320 5300 28 5312.29
MW-06-14 1161615.62 653398.66 5336.09 5334.21 5327 5307 27 5319.30
MW-06-15 1161792.69 653134.23 5351.89 5349.58 5327.1 5307.1 42,5 5321.01
MW-06-16 1160940.49 652836.33 5345.76 5343.65 5326.2 5306.2 375 5318.3
MW-06-17 1161255.22 652760.93 5348.01 5345.92 5326.1 5306.1 39.8 5319.0
MW-06-18 1161486.36 652572.78 5355.22 5353.35 5328 5308 45 5320.5
MW-06-19 1161964.24 652243.91 5355.70 5353.31 5331.1 5311.1 42.2 5324.03
MW-06-20 1161465.49 652269.63 5357.77 5355.94 5330 5310 46 5322.26
MW-06-21 1160278.91 651801.85 5376.00 5373.99 5322.5 5302.5 715 5315.58
MW-06-22 1161114.90 651667.56 5363.84 5361.62 5332.4 5312.4 49.2 5324.63
MW-06-23 1161768.38 647386.04 5428.80 5426.28 5349.5 5329.5 96.8 5341.40
MW-06-24 1161765.43 647391.13 5428.64 5426.08 5279.5 5269.5 156.6 5341.10
MW-06-25 1161188.29 651376.91 5364.11 5362.45 5332.4 5312.4 50.1 5326.10
P-06-1 1158645.32 652621.43 5316.20 5313.94 5301.4 5300.4 135 5311.13
P-06-2 1158650.11 652620.97 5316.51 5313.70 5312 5310 4 5311.41
P-06-3° 1158316.29 653594.07 5308.17 5305.17 5297.4 5296.4 8.8 5302.76
P-06-47 1158320.98 653595.90 5307.13 5304.71 5304.2 5302.2 5.11° 5304.19
MW-12-1 1158810.30 653641.96 5330.5 5327.6 5133 5123 205 5293.3
MW-12-2 1157861.88 653574.48 5324.2 5321.3 5306 5286 35 5296.5
MW-12-3 1157201.87 652613.48 5372.6 5370.1 5199 5189 181 5290.7
MW-12-4 1156548.00 653448.16 5318.0 5315.1 5295.6 5275.6 39.5 5289.6
MW-12-5 1156548.92 653452.89 5318.0 5315.1 5231.6 5221.6 93.5 5289.0
MW-12-6 1156549.11 653457.71 5317.8 5315.0 5125.5 51155 199.5 5289.0
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Table 3.2-1

Well Construction Information
Rhodia Silver Bow Plant

Top of Ground Top of Bottom of Well Avg. Water
Monitoring xt \& Riser Surface Screen Screen Depth2 Elevation®
Location [ft] [ft] [ft. MSL] [ft. MSL] [ft. MSL] [ft. MSL] [ft.] [ft. MSL]
MW-12-7 1155675.16 652987.53 5347.4 5344.4 5295 5275 69 5288.9
MW-12-8 1155679.66 652989.01 5347.2 5344.2 5259 5249 95 5288.9
Pz-12-1 1156818.86 655290.52 5294.8 5292.7 5285 5283 12.26° -
Notes:

! Montana State Plane Coordinates in International feet: Northing and Easting (by GPS)

2 Measured from ground surface, depth to bottom of screen

3 Average calculated from available water level data from 10/21/97 to the present (11/2012 measurements)

4 No construction data available for this well.

® Measured from top of riser with water level tape

® No longer present as of 11/2012

7 P-06-4 was disturbed during 10/2012 field campaign, top of casing elevation will need to be resurveyed. Total depth measured 11/2012.

Ground Top of Bottom of Well In Use
Production xt \& Surface® Screen’ Screen® Depth? As of Abandoned?/

Well [ft] [ft] [ft. MSL] [ft. MSL] [ft. MSL] [ft.] 20127 Plugged?
RP-W-1 1161659.32 652961.68 5352 5332 5130 222 No Yes/No
RP-W-1A 1161634.97 652966.58 5351 5215 5086 265 Yes'? No/No
RP-W-2 1161444.72 651193.70 5371 5170 5145 226 No Yes/No
RP-W-2A 1161471.82 651177.89 5371 5171 5114 257 No Yes/No
RP-W-3 1160902.07 652196.19 5366 5243 5116 250 No Yes/No
RP-W-4 1160299.54 652998.65 5355 5309 5060 295 No No'?/No
RP-W-5 1160079.66 654005.41 5326 5246 5036 290 No Yes/No
RP-W-6 1159352.66 653350.43 5336 5246 5136 200 No Yes/No
RP-W-7 1162158.53 651980.64 5365 5165 5085 280 Yes'! No/No
Notes:
8 From DEM

o Computed from screened interval depths below ground surface on well logs

1% Main non-potable water supply well for Site

1 Back-up well, used as water supply for summer dust suppression program on tailing basin

12 RP-W-4 is not regularly used but is kept in functional condition in case of emergency

See Section 3.2.3.2 for more detailed information about the Site production wells
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Table 3.2-2
Monitoring Well Classification for Groundwater Contours
Rhodia Silver Bow Site

Water Table Wells

MW-EPA-1 [MW-97-9 MW-01-2 MW-06-2 MW-06-16 |P-06-1

MW-EPA-3  |[MW-97-10 MW-01-3 MW-06-3 MW-06-17 |P-06-2

MW-EPA-4 |[MW-97-11 MW-01-4 MW-06-5 MW-06-18 |P-06-3

MW-97-1 MW-97-12 MW-01-5 MW-06-8 MW-06-19 |P-06-4

MW-97-3 PW-99-1 MW-01-6 MW-06-10 MW-06-20 |PZ-12-1

MW-97-5 P-99-2 MW-02-1 MW-06-11 MW-06-21 [MW-12-2
MW-97-6 PW-99-3 MW-02-2 MW-06-13 MW-06-22 |MW-12-4
MW-97-7 P-99-4 MW-02-3 MW-06-14 MW-06-23 |[MW-12-7
MW-97-8 MW-01-1 MW-06-1 MW-06-15 MW-06-25

Deep Wells

MW-97-2 MW-02-4 MW-06-9 MW-06-24 MW-12-3 |MW-12-6

MW-97-4 MW-06-6 MW-06-12 MW-12-1 MW-12-5 |MW-12-8

Other Wells

MW-06-4 MW-06-7

Water Table Wells - screened across or near the water table.
Deep Wells - screened well below the water table.
"Other" Wells - screened in an aquitard (MW-06-4) and screened in tailings (MW-06-7).

See Section 3.2.1.1 for additional information.
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Table 3.2-3
Hydraulic Conductivity Estimates
Rhodia Silver Bow Plant

Horizontal
Hydraulic
Transmissivity Condut:tivity1
Location Material (gpd/ft) (ft/day) Method Source
MW-01-1 Silty sand with clay -- 4.5 Slug test Barr, 2006
MW-01-2 Silty sand with clay -- 1.9 Slug test Barr, 2006
MW-01-3 Silty sand with clay -- 0.51 Slug test Barr, 2006
MW-01-4 Silty sand with clay -- 0.38 Slug test Barr, 2006
MW-01-5 Silty sand with clay -- 6.3 Slug test Barr, 2006
MW-01-6 Silty sand with clay, sand and gravel, sand -- 0.61 Slug test Barr, 2006
MW-02-1 Silty sand with clay -- 0.40 Slug test Barr, 2006
MW-02-2 Silty sand -- 560 Slug test Barr, 2006
MW-02-3 Silty sand, clay, sand, clayey sand -- 0.31 Slug test Barr, 2006
MW-02-4 Silty sand with clay -- 5.4 Slug test Barr, 2006
MW-06-1 Sand, clayey sand, silty sand -- 0.83 Slug test Barr, 2006
MW-06-2 Silt, silty sand -- 0.25 Slug test Barr, 2006
MW-06-3 Silt, silty sand -- 0.78 Slug test Barr, 2006
MW-06-4 Mudstone/claystone -- 140 Slug test Barr, 2006
MW-06-5 Sand, clay, clayey gravel -- 210 Slug test Barr, 2006
MW-06-6 Silty clay, clayey silt -- 0.14 Slug test Barr, 2006
MW-06-7 Tailings -- 0.0059 Slug test Barr, 2006
MW-06-8 Clayey sand, sand, silt -- 0.69 Slug test Barr, 2006
MW-06-9 Clayey silt, clay -- 1.5 Slug test Barr, 2006
MW-06-10 Sand with silt, clay, silt - 0.60 Slug test Barr, 2006
MW-06-11 Silt, silty sand - 0.57 Slug test Barr, 2006
MW-06-12 Clay, sand, silt - 200 Slug test Barr, 2006
MW-06-13 Silt, gravel, sand - 2.2 Slug test Barr, 2006
MW-06-14 Silt with sand - 0.28 Slug test Barr, 2006
MW-06-15 Silt, silt with gravel - 0.34 Slug test Barr, 2006
MW-06-16 Silty sand, silty clay - 2.4 Slug test Barr, 2006
MW-06-17 Silty sand, silt - 4.1 Slug test Barr, 2006
MW-06-18 Silt with sand, clayey silt -- 0.43 Slug test Barr, 2006
MW-06-19 Silt -- 0.19 Slug test Barr, 2006
MW-06-20 Silty sand, silty sand -- 1.7 Slug test Barr, 2006
MW-06-21 Clay, sand, silty clay -- 3.4 Slug test Barr, 2006
MW-06-22 Silty sand, silt -- 1.4 Slug test Barr, 2006
MW-06-23 Silt, silty sand -- 0.11 Slug test Barr, 2006
MW-06-24 Silt, silty sand -- 5.6 Slug test Barr, 2006
MW-06-25 Clayey silt, silty sand, clay -- 1.3 Slug test Barr, 2006
MW-97-1 Silty lean clay - 2.1 Slug test Barr, 2006
MW-97-1 Silty lean clay 2,000 14 Specific Capacity Test Barr, 1999
MW-97-1 Silty lean clay 4,800 -- Recovery Test Barr, 1999
MW-97-2 Silty lean clay - 17 Slug test Barr, 2006
MW-97-2 Silty lean clay 2,800 37 Specific Capacity Test Barr, 1999
MW-97-2 Silty lean clay 740 -- Recovery Test Barr, 1999
MW-97-3 Sandstone? (poorly graded sand with silt) -- 130 Slug test Barr, 2006
MW-97-3 Sandstone? (poorly graded sand with silt) 34,000 540 Specific Capacity Test Barr, 1999
MW-97-4 Sandstone? (poorly graded sand with silt) -- 280 Slug test Barr, 2006
MW-97-4 Sandstone? (poorly graded sand with silt) 67,000 910 Specific Capacity Test Barr, 1999
MW-97-5 Silty sand, sand with silt, sand - 1.5 Slug test Barr, 2006
MW-97-6 Silty sand -- 2.1 Slug test Barr, 2006
MW-97-7 Silty sand, silty sand with clay -- 2.4 Slug test Barr, 2006
MW-97-8 Sand with silty, silty sand -- 0.56 Slug test Barr, 2006
MW-97-9 Silty sand with clay, silt -- 96 Slug test Barr, 2006
MW-97-10 Silty sand, sand with silt - 4.7 Slug test Barr, 2006
MW-97-11 Silty lean clay -- 0.020 Slug test Barr, 2006
MW-97-12 Silty sand, silty sand with clay -- 0.51 Slug test Barr, 2006
MW-EPA-1 Clay, silty clay -- 60 Slug test Barr, 2006
MW-EPA-3 Sand, silty sand, clayey sand -- 56 Slug test Barr, 2006
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Table 3.2-3

Hydraulic Conductivity Estimates

Rhodia Silver Bow Plant

Horizontal
Hydraulic
Transmissivity Condut:tivity1
Location Material (gpd/ft) (ft/day) Method Source
MW-EPA-4 Sand, silty sand -- 30 Slug test Barr, 2006
P-99-2 Alluvial sand -- 68 Slug test Barr, 2006
P-99-2 Sheep Gulch Alluvial Sand 6,000 160 Pumping Test Barr, 1999
P-99-2 Sheep Gulch Alluvial Sand 6,400 171 Pumping Test Barr, 1999
P-99-2 Sheep Gulch Alluvial Sand 5,900 158 Recovery Test Barr, 1999
P-99-2 Sheep Gulch Alluvial Sand 5,300 142 Recovery Test Barr, 1999
P-99-4 Sheep Gulch Alluvial Sand 4,700 126 Pumping Test Barr, 1999
P-99-4 Sheep Gulch Alluvial Sand 5,100 136 Pumping Test Barr, 1999
P-99-4 Sheep Gulch Alluvial Sand 2,300 61 Recovery Test Barr, 1999
P-99-4 Sheep Gulch Alluvial Sand 3,600 96 Recovery Test Barr, 1999
PW-99-1 Alluvial sand -- 40 Slug test Barr, 2006
GS-03 Silver Bow Creek alluvium 189,000 - 250,000 98- 130 Unknown Titan Environmental, 1994
TS-01 Silver Bow Creek alluvium 789,000 410 Unknown Titan Environmental, 1994
Fortune Ranch Shallow graben-fill 10-22 1-3 Pumping Test Borduin, 1999
Joe Nelson Sand and shale - 10- 140 Specific Capacity Data Borduin, 1999
SB-97-5 Clay - -- Laboratory Test Barr, 1998
SB-97-5 Clay - 0.0043 In-situ falling head tests Barr, 1998
Silver Bow Sludge Site Clays to silty sand 2,900 - 42,400 1.1-15 Unknown Titan Environmental, 1994
ASM-3 - 153,000 -- Unknown Leonard Rice Consulting Engineers, Inc., 1997
ASM-8 Supply Well Shale 25,000 - 34,000 150 - 180 Pumping Test Borduin, 1999
BSB-1 Graben-fill sediment and Lowland Creek Volcanics 97,000 - 420,000 300- 1,900 Pumping Test Borduin, 1999
BSB-1 Graben-fill sediment and Lowland Creek Volcanics - 2,200 Oscillatory Slug Test Borduin, 1999
BSB-4 Graben-fill sediment and Lowland Creek Volcanics 1,200 3 Pumping Test Borduin, 1999
BSB-4 Graben-fill sediment and Lowland Creek Volcanics - 50 Oscillatory Slug Test Borduin, 1999
BSB-5 Sand and clay - 20 Specific Capacity Data Borduin, 1999
RP-W-1 Sand and clay 50,000 220 Specific Capacity Data Barr, 1999
RP-W-2 Sand and clay 71,000 340 Specific Capacity Data Barr, 1999
RP-W-2 Sand and clay 40,000 70 Pumping Test Borduin, 1999
RP-W-2A Sand, gravel, clay 12,000 29 Specific Capacity Data Barr, 1999
RP-W-2A Sand, gravel, clay 2,700 - 5,600 5-9 Pumping Test Borduin, 1999
RP-W-2A Sand, gravel, clay -- 20 Specific Capacity Data Borduin, 1999
RP-W-3 Sand and clay 59,000 350 Specific Capacity Data Barr, 1999
RP-W-4 Sand, chert and clay 127,000 630 Specific Capacity Data Barr, 1999
RP-W-5 Sand and clay 15,217 23 Specific Capacity Data Barr, 1999
RP-W-6 Sand, chert and clay 700,000 2,100 Specific Capacity Data Barr, 1999
RP-W-7 Sand and clay 12,000 20 Specific Capacity Data Barr, 1999
RP-W-7 Sand and clay -- 10 - 40 Specific Capacity Data Borduin, 1999
Site Production Wells Graben-fill 38,500 - 148,000 -- Specific Capacity Data Leonard Rice Consulting Engineers, Inc., 1997
Numerous Graben-fill 170 - 88,000 0.14 - 2,900 Specific Capacity Data Analysis of data obtained from the Montana Bureau of Mines and Geology, 1999
Numerous Graben-fill 3,000 - 30,000 -- Unknown Leonard Rice Consulting Engineers, Inc., 1997
SB-97-4 Tailings -- 0.0045 In-situ falling head tests Barr, 1998

! Where both transmissivity and hydraulic conductivity are reported, the hydraulic conductivity was calculated using the transmissivity and the screen length of the well.
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Table 3.2-4
Site Vertical Hydraulic Gradients
Rhodia Silver Bow Plant

Screened Interval Groundwater
[ft MSL] Elevation Magnitude of | Direction of
Station ID Location Top Bottom (11/2012) Monitoring Well Nest Gradient Gradient
MW-97-1 Near Sheep Gulich, 5343.1 5324.1 5338.36
p . MW-97-1/MW-97-2 6.7E-03 Down
MW-97-2 South of Tailing Basin 5305.1 5295.1 5338.15
MW-06- Near Sheep Gulich, 44.7 24.7 4
065 P SUieh, >3 >3 2339.45 MW-06-5/MW-06-6 1.6E-03 Down
MW-06-6 South of Tailing Basin 5194 5174 5339.22
MW-97-3 North of Tailin Basin. East 5323.6 5303.6 5313.43 MW-97-3/MW-97-4 0.0E+00 None
orth of Tailing Basin, Eas
MW-97-4 285. 275. 13.4
9 of Beaver Pond 5285.6 5275.6 >313.43 MW-97-4/MW06-12 5.7E-04 Down
MW-06-12 5168 5148 5313.36
MW-06-7 5343 5338 5345.49 MW-06-7/MW-06-8 9.8E-01 Down
MW-06-8 Tailing Basin 5311 5306 5314.28
g MW-06-8/MW-06-9 1.1E-02 Up
MW-06-9 5292 5282 5314.51

Note: Midpoint between water level and bottom of well used to calculate hydraulic gradient when water level intersects the screen.
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Table 3.2-5
Historical Vertical Gradients at MW-97-3/MW-97-4/MW-06-12 Nest
Rhodia Silver Bow Site

MW-97-3 MW-97-4 MW-06-12 MW-97-3/MW-97-4 MW-97-4/MW-06-12
Groundwater | Groundwater | Groundwater| Magnitude of | Direction of | Magnitude of | Direction of

Date Elevation Elevation Elevation Gradient Gradient Gradient Gradient
10/1997 5313.81 5313.83 -- -7.1E-04 Up - -
11/1997 5313.46 5313.43 - 1.1E-03 Down - -
2/1998 5313.51 5313.53 -- -7.2E-04 Up - -
3/1998 5313.28 5313.28 -- 0.0E+00 None - -
5/1998 5313.73 5313.68 -- 1.8E-03 Down - -
7/1998 5314.02 5314.04 - -7.1E-04 Up - -
8/1998 5313.84 5313.83 -- 3.6E-04 Down - -
10/1998 5313.93 5313.92 - 3.6E-04 Down - -
10/1998 5314.07 5314.07 -- 0.0E+00 None - -
1/1999 5314.03 5314.02 - 3.5E-04 Down - --
1/2002 5313.45 5313.43 - 7.2E-04 Down - -
8/2002 5313.35 5313.61 -- -9.3E-03 Up -- --
9/2002 5313.50 5313.51 - -3.6E-04 Up - -
5/2004 5313.60 5313.61 -- -3.6E-04 Up - -
9/2004 5313.75 5313.66 - 3.2E-03 Down - -
11/2004 5313.81 5313.76 - 1.8E-03 Down - -
1/2005 5313.71 5313.71 -- 0.0E+00 None - -
3/2005 5313.70 5313.72 - -7.1E-04 Up - -
10/2005 5313.68 5313.68 -- 0.0E+00 None - -
3/2006 5313.54 5313.54 - 0.0E+00 None - -
5/2006 5313.55 5313.56 - -3.6E-04 Up - -
8/2006 5313.51 5313.61 -- -3.6E-03 Up -- --
11/2006 5313.68 5313.69 5313.61 -3.6E-04 Up 6.4E-04 Down
3/2007 5313.47 5313.48 5313.58 -3.6E-04 Up -7.8E-04 Up
6/2007 5313.65 5313.65 5313.59 0.0E+00 None 4.8E-04 Down
10/2007 5313.61 5313.61 5313.53 0.0E+00 None 6.4E-04 Down
2/2008 5313.44 5313.43 5313.38 3.6E-04 Down 4.0E-04 Down
5/2008 5313.57 5313.56 5313.50 3.6E-04 Down 4.8E-04 Down
9/2008 5313.56 5313.56 5313.49 0.0E+00 None 5.6E-04 Down
11/2008 5313.48 5313.48 5313.39 0.0E+00 None 7.2E-04 Down
4/2009 5313.46 5313.48 5313.38 -7.2E-04 Up 7.9E-04 Down
7/2009 5313.45 5313.43 5313.41 7.2E-04 Down 1.7E-04 Down
10/2009 5313.46 5313.41 5313.34 1.8E-03 Down 5.6E-04 Down
2/2010 5313.29 5313.26 5313.20 1.1E-03 Down 4.8E-04 Down
7/2010 5313.41 5313.41 5313.35 3.3E-14 None 4.8E-04 Down
8/2011 5313.44 5313.41 5313.37 1.1E-03 Down 3.2E-04 Down
3/2012 5313.29 5313.25 5313.21 1.4E-03 Down 3.2E-04 Down
11/2012 5313.43 5313.43 5313.36 0.0E+00 None 5.5E-04 Down
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5303.151 ft

5313.379 ft

MW-06-12 *

MW-EPA-4
5303.8 ft

MW-06-11

MW-97-4 * 5312.474 ft MW-97-12
MW-02-4 * 5313.48 ft MW-06-13 5319.68 ft
5295.84 ft MW-97-3 5312.332 ft MW-06-17
MW-06-1 5313.46 ft 5318.811 ft
5294.652 ft

MW-EPA-3
5313.7 ft

MW-06-14
5319.067 ft

MW-06-15

‘ 5320.765 ft
& MW-97-8
% o @ 5319.99 ft
' MW-06-18
%t 5320.326 ft
: MW-06-16 MW-06-20
5318.155 ft 5322.013 ft
MW-06-19
PW-99-1 MW-97-9 5323.709 ft
5309.74 ft 5313.45 ft MW-02-1
P-99-2 MW-06-21 ./ 5323.19 ft
5309.8 ft 5315.616 ft MW-02-2
MW-06-3 o 5325.86 ft
5291.672 ft MW-01-6
5326.016 ft
£320 MW-01-3
\ 5326.141 ft
5325 1\ MW-01-2
5326.341 ft
MW-97-6
MW-97-10 5330 5328.45 ft
5312.06 ft MW-97-7
IS ET 5325.97 ft
5328.78 ft 53 MW-01-5
335 5328.256 ft
MW-06-9 * MW-EPA-1 c— — ;
5314 .543 ft 5337.04 ft MW-01-4
NW-06.6 PW-99-3 5328.186 ft
5312.271 ft 5337.14 ft MW-01-1
5329.436 ft
MW-06-7 * MW-97-2 *
5345.405 ft 5338.39 ft %
MW-06-4 * MW-97-1 '
S 5338.53 ft MW-06-25
066" 5325.942 ft
LA A 10 > TN ——
5339.242 ft 5340\ MW-97-5
5337.32 ft
MW-06-5 MW-06-23| |MW-06-24 *
5339.37 ft 5341.51 ft Y5341.206 ft
Well Depth
4 Deep Figure 3.2-3
® Water Table
I Other GROUNDWATER CONTOURS
WATER TABLE WELLS ONLY

Groundwater Contour (ft MSL)

O

04/04/2009 MEASUREMENTS
Rhodia Silver Bow Plant

Feet Montana

* Not used for contouring 1.000 0 1000
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Site Groundwater Contour (ft MSL)

—-—- Property Boundary

GEOLOGY Figure 3.2-4

|| Graben-Fill Deposit

B ranitic SITE HYDROGEOLOGIC SETTING
" GROUNDWATER CONTOURS

B Modified @ 11/9/2012 MEASUREMENTS

|| Surficial Deposit Rhodia Silver Bow Plant

| Volcanic 1 0 ! Montana
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1

odia Property Boundary |

h
T
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0o ‘ 1T 3 Miles

Figure 3.2-5
MARCH 1998 REGIONAL GROUNDWATER CONTOURS (50-FT INTERVAL)
(Reproduced from Borduin, 1999)
Rhodia Silver Bow Plant
Montana

P:\Mpls\26 MT\46\2646006\WorkFiles\RFI\RFI Report 2012\Section 3.0\Section 3.2-Hydrogeology\Figures 3.2-X\Word\borduin_march_1998.docx



Rhodia Property Boundary X
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0 . 1 T2 3 Miles

Figure 3.2-6
SEPTEMBER 1998 REGIONAL GROUNDWATER CONTOURS (50-FT INTERVAL)
(Reproduced from Borduin, 1999)
Rhodia Silver Bow Plant
Montana

P:\Mpls\26 MT\46\2646006\WorkFiles\RFI\RFI Report 2012\Section 3.0\Section 3.2-Hydrogeology\Figures 3.2-X\Word\borduin_september_1998.docx



Well completed in surficial deposits

Well completed in Tertiary aquifer

=] Well completed in bedrock

Figure 3.2-7
REGIONAL GROUNDWATER CONTOURS (100-FT CONTOUR INTERVAL)
(Source: Waren and LaFave, 2011)
Rhodia Silver Bow Plant
Montana

P:\Mpls\26 MT\46\2646006\WorkFiles\RFI\RFI Report 2012\Section 3.0\Section 3.2-Hydrogeology\Figures 3.2-X\Word\mbmg_contours.docx



Barr Footer: ArcGIS 10.0, 2012-12-19 07:06 File: I:\Projects\26\46\006\Gis\Maps\RF1_Workplan _2012\RFI_Data_Gaps Report 2012\3 2 Hydrogeology\Figure 3 2-8 Residential Wells and Groundwater Contours.mxd User: jwk

Dombroski

O Residential Well

[ Industrial Well
== Site Groundwater Contour (ft MSL)
*— e Fence Line

GEOLOGY

[ ] Graben-Fill Deposit
- Granitic

[ ] Modified

C] Surficial Deposit

|:| Volcanic

Hesslnew,

1,500

Hessjold

Feet

1,500

Port{ofiMontana

Figure 3.2-8

RESIDENTIAL WELL LOCATIONS
GROUNDWATER CONTOURS
11/9/2012 MEASUREMENTS
Rhodia Silver Bow Plant
Montana
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PRODUCTION WELLS
Rhodia Silver Bow Plant
Montana




1970-1971 1995

1997

cadmium, and fluoride into
Sheep Gulch

2000

Continuous pumping at
~300 gpm at RP-W-1A
and RP-W-4 ends

P:\Mpls\26 MT\46\2646006\WorkFiles\RFI\RFI Final Ph 1 2012\Section 3.0\Section 3.2-Hydrogeology\Timeline\Rhodia_timeline_(12-11-12).docx

1950 . .
r Lot o Eﬁrubbeésfmstalled on Furnace andhkllrclj P4 Handling, Powerhouse, and
P ant construction il Ir)s artl) _urnaces,oI ; opgratlo_ns shut down Roaster shut down and
egins tailing basin expande gn eolmp_metntcI equipment decontaminated,
decontam!natg ' decontamination water sent to
— | 1952 econtamina IIOOQ), 100’ clarifier, used carbon
B e water sent to brick and furnace liner
Plant construction clarifier removed from furnaces
completed Discharge of
stormwater and cooling 1998-1999
water to Silver Bow - .
— | 1954 Creek ends. shifted to Plant buildings demolished
Tailing basin tailing basin Circa 1935
constructed Pumping at RP-W-5 2006
and RP-W-6 ceases REC buys ASiMI
| 1950 | 1955 | 1960 | 1970 | 1975 | 1980 | 1985 | 1990 | 1995 | 2000 | 2010 |
1983 /| 1990 Present
1954 St " (?PIIV\(/:ItlA RP-W-7 used for dust
reamside rilled to ion i
suppression in June and
RP-W-1, RP-W-4, Tailings Operable replace RP-W-1 Jqu RP-W-1A sunplies
RP-W-5, RP-W-6 Unit (SSTOU) is 4 PP
drilled sanitary water to plant
placed on th_e 1997 office
NPL, remedial
— | 1951 planning begins Sewage injection east of L
RP-W-2, RP-W-3 Plant ceases, land 2006
drilled converted into a sod farm REC has year of
largest reported on-
1971 _ 1997 site chemical
) ASiMI (REC) obtains discharge
RP-W-1A drilled permit to discharge
to replace RP-W-2, concentrations of arsenic, :
RP-W-7 drilled Figure 3.2-11

CHRONOLOGY OF
WATER-RELATED
PLANT OPERATIONS
Rhodia Silver Bow Plant
Montana
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*
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A
+

RP-W-6
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Sample Date

Figure 3.2-12

SAMPLING DATA AT
RHODIA PRODUCTION WELLS
Rhodia Silver Bow Plant
Montana



Aerial Photography:. 1947 Historical Photo

Figure 3.2-13

® MW-06-7/MW-06-8/MW-06-9 Well Nest
[ Tailing Basin Outline PRE-PLANT AERIAL PHOTO
August 27, 1947
Rhodia Silver Bow Plant
Montana




oSG-12-3 *

—
~<

==

MW-12-04 *
5289.6 ft

MWwW-06-1 *
5294.32 ft

Mw 5%
ft

MW-12-06
v 5289.0 Tt
4 T

MW-12-07 *
5288.
MW-12-08
5288.9 ft

MW-02-3 *
5295.12 ft

MW-12-03

5290.7 ft

| Mw-06-2 *
115297 72 1t
-~

MW-06-3*|
5291.77 i | S| 2061
T .
P-06-2 *
5311.33 ft

MW-97-10 *
5312.04 ft
MW-97-11 *
5328.55 ft

MW-06-7 *
5345.49 ft l

5314.28 ft

[N

MW-06-9
5314.51 ft

MW-06-8 * ‘(

2
MW-06-4 *
5309.49 ft

Aerial Photography: 2009 USDA-FSA

Well Depth
A Deep
® \Water Table
A Staff Gauge
B Other
Groundwater Contour (ft MSL)

* Not used for contouring

P s - B S Mw-06-10 *
) S 530207 1t

MW-EPA-1 *

S w1 o ] Mw-12-01
* 4 5296.5 ft | 5293 3 ft s -’

(sG-12-2 [
50088 ft [

W sG-12-5*
53018 ft

-

o [MW-02-4
5295.55 ft

$G-12-4*
5296.6 ft /|

MW-06-11 *
5312.49 ft

5313.43 f

8 1y
MW-97-9 * =
5313.41 ft

/MW-06-12 | :
5313.36 ft

S FMw-97-4
S0 B 531343 ft

t

ol

T e
) _
= —_—

PW-99-3 *

5337.05 ft 5337.12 ft

MW-06-6 |
MW-97-2 MW-06-6 [ 8
5338 15 ft 5339.22 ft &,

MW-06-5 *
5339.45 ft

[ §
MW-97-5 *

MW-97-1 *
5338 36 ft 5337.68 ft

5338.36 ft

~ oy
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5341.83 ft

o e e
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v—
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_

e Y |
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=
2
o
~
~
*

5326.3 ft
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\ |5329.74 ft
N MW-06-22 *
5324.69 ft

=
=

[$)] I
i ‘
*
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5326.14 ft
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5320.05 ft

Figure 3.2-14

GROUNDWATER CONTOURS
DEEP WELLS ONLY
11/9/2012 MEASUREMENTS
Rhodia Silver Bow Plant
Montana
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Appendix 3.2-A
Groundwater Contours (10/2005 - 3/2012)



MW-02-4 *
5292.88 ft

MW-02-3
5294.53 ft

MW-EPA-4
5302.4 ft

MW-97-3
5313.68 ft

MW-97-4 *

5313.68 ft

MW-97-7
5326.47 ft
5325 ./ M

MW-97-9

53183.65 ft

MW-EPA-3
5313.57 ft

MW-97-12
5319.68 ft

MW-97-8
5320.28 ft

5328.52 ft
MW-97-10
5312.93 ft /
/__ 5330
MW-97-11 /.
5329.5 ft
MW-EPA-1 5335
5338.65 ft e —
MW-97-2 *
5339.64 ft
MW-97-1 .\ 97-
5339.76 ft %
Well Depth
A Deep Figure 3.2-A-1
® Water Table
Groundwater Contour (ft MSL) GROUNDWATER CONTOURS
WATER TABLE WELLS ONLY
@ 10/31/2005 MEASUREMENTS
Rhodia Silver Bow Plant
* Not used for contouring 1000 F%et 1000 Montana




MW-EPA-4
5303.26 i
MW-97-3 MW-EPA-3
MW-02-4 * 5313.54 ft 5313.65 f
293.56 f
5293.56 1t MW-97-4 * MW-97-9 MW-07-12
5313.54 i 5313.53 ft 5319.7 ft

MW-02-3
5294.09 ft /
5315 MW-97-8
5320.25 ft
MW-97-7
// 5326.71 ft
MW-97-10 MW-97-6
5312.15 ft ®—  |532864f1t
5330
MW-97-11 /. /
5329.41 ft
/\5335
MW-EPA-1]  —® \
5338.17 ft
MW-97-2 *
5339.62 ft >
MW-97-1
5339.73 ft .\ MW-97-5
5337.93 ft
Well Depth
4 Deep Figure 3.2-A-2
® Water Table
Groundwater Contour (ft MSL) GROUNDWATER CONTOURS
WATER TABLE WELLS ONLY
@ 03/27/2006 MEASUREMENTS
Rhodia Silver Bow Plant
* Not used for contouring Feet Montana

1,000 0 1,000




MW-EPA-4
5303.43 ft
MW-02-4 MW.97-3 ?SVYéESZA{f
MW-02-4 * 5313.51 ft .
5294.08 ft MW-97-9
MW-97-4 * 5313.61 ft MW-97-12
5313.61 ft 5320.31 ft
MW-02-3
5293.99 ft
MW-97-8
5320.76 ft
MW-97-7
5327.53 ft
MW-97-6
MW-97-10 5329.23 ft
5312.05 ft
MW-97-11 /—'
5329.49 ft
/\5335
MW-EPA-1 /. \
5339.13 ft
MW-97-2 *
5340.87 ft 5345
MW-97-1
5340.98 ft W75
5339.15 ft
Well Depth
4 Deep Figure 3.2-A-4
@® Water Table
Groundwater Contour (ft MSL) GROUNDWATER CONTOURS
WATER TABLE WELLS ONLY
@ 08/31/2006 MEASUREMENTS
Rhodia Silver Bow Plant

Feet Montana

* Not used for contouring 1.000 0 1000




MW-02-3

MW-06-12 * MW-EPA-3
P-06-3 5313.609 ft 5313.95 ft
5303.188 ft
MW-97-4 * MW-06-14
P-06-4 5313.69 ft 5319.827 ft
5304.407 ft -06-
MW-02-4 * MW-97-3 %t MW-97-12
5295.45 ft MG-": 5313.68 ft : 5320.34 ft
5303.411 ft N
MW-06-1 MW-EPA-4 %t MW-06-17
5293.592 ft 5303.94 ft : 5319.591 ft
MW-06-15
5321.585 ft
MW-97-8
MW-06-2 5320.86 ft
5297.596 ft

MW-06-18

5321.316 ft

5294.83 ft MW-06-16 MW-06-20
5319.065 ft 5323.103 ft
PW-99-1 MWwW-97-9 /. %t
5310.02 ft 5313.65 ft / '
MW-02-1
P-99-2 MW-06-21 a 5324.15 ft
5310.01 ft 5316.176 ft S
MW-02-2
5326.2 ft
MW-06-3
5090972 ft %t
MW-01-3
5326.46 ft
MW-01-2
327 ft
MW-97-10 >
5312.39 ft MW-97-6
T 5329.52 ft
5329.68 ft MW-97-7
25 f
065 - 5327.25 ft
5313.943 ft MW-EPA-1] ® MW-01-5
000 533900 fi 5329.36 ft
5314.331 ft MW-01-4
MW-06-7 * 5329.3 ft
47.995 f 01-
5340.87 ft 90
MW-06-22
MW-97-1 5325.85 ft
MW-06-4 * /B 5341.03 ft I
5308.52 ft MW-06-25
MW-06-6 * 5327.492 ft
5341.502 ft MW-97.5
MW-06-5 MW-06-23 | |MW-06-24 * 5339.22 ft
5341.89 ft 5343.44 ft )\ [5343.066 ft
Well Depth
A Deep Figure 3.2-A-5
® Water Table
B Other GROUNDWATER CONTOURS
Groundwater Contour (ft MSL) @ w%-qlf;)gQ?ALgAVSVE;ESI\’A CE)H_ll__é
Rhodia Silver Bow Plant
* Not used for contouring 1000 F%et 1000 Montana




MW-06-10 MW-EPA-3
5303.351 ft MW-EPA-4 5314.1 ft
MW-06-12 * 5304.03 ft MW-06-14
5313.589 ft MW-06-11 5319.647 ft
MW-02-4 * P-06-3 MW-97-4 * 5312.684 ft MW-97-12
5296.16 ft 5303.138 ft 5313.65 ft MW-06-13 5300 07 it
MW-06-1 P-06-4 MW-97-3 5312.602 t
MW-06-1 £-06-4 MW-3/-s MW-06-17
5294.622 ft \. 5304.047 ft 5313.65 ft ﬁt
MW-06-15
5321.375 ft
MW-06-2 MW-97-8
5298.206 ft 5320.6 ft
MW-02-3 1 5310 MW-06-18
5295.76 ft e & ] 0616 5320.906 ft
/ T 5318.695 ft MW-06-20
= 5322.503 ft
4 /. MW-06-19
/ MW-97-9 5324.380 ft
99- 5313.64 ft
FW-99-1 d MW-02-1
5309.8 ft lg? MW-06-21 mt
P-99-2 5316.046 ft
MW-02-2
5309.79 ft / 5325.99 ft
MW-01-6
MW-06-3 5326.386 ft
5292.002 ft
MW-01-3
P-06-1 N 5326.301
T3 1 N\ 5326.301 ft
MW-01-2
P-06-2 Thom oo
5326.771 ft
5311.636 ft
MW-97-6
MW-97-10 5329.25 ft
5312.33 ft
MW-97-7
5326.78 ft
MW-01-5
MW-97-11 5329 026
MW-7-11 W-EPA1 5329.026 ft
5338.93 ft MW-01-4
2”3V¥;0$§2 ;t PW-99.3 5328.996 ft
: 5339.23 ft MW-01-1
MW-06-8 - 5 5330.336 ft
5314.471 ft Mw-97-2 * %0 MW-06-22
5340.46 ft TR
MW-06-7 * MW-97-1
5347.495 ft =340.6 MW-06-25
5326.732 ft
MW-06-4 * MW-06-6 *
5308.61 ft 5341.112 ft gnsvg?gfﬂ
MW-06-23| |MW-06-24 * -
MW-06-5 5342.76 ft |\ /|5342.626 ft
5341.32 ft
Well Depth
A Deep Figure 3.2-A-6
® Water Table
B Other GROUNDWATER CONTOURS
WATER TABLE WELLS ONLY

Groundwater Contour (ft MSL)

* Not used for contouring

1,000

O

Feet
0

1,000

06/12/2007 MEASUREMENTS
Rhodia Silver Bow Plant
Montana



MW-02-4 * P-06-3
5295.77 ft 5303.188 ft
MW-06-1 P-06-4
5294.222 ft \ 5304.267 ft
MW-06-2

5297.876 ft

MW-02-3

MW-06-10

5303.221 ft
MW-06-12 *

MW-EPA-4
5303.79 ft

5313.529 ft
MW-97-4 *

MW-06-11
5312.554 ft

5313.61 ft
MW-97-3

MW-06-13
5312.442 ft

5313.61 ft

MW-06-16

MW-EPA-3
5313.86 ft

MW-06-14
5319.647 ft

MW-97-12
5320.35 ft

MW-06-17
5319.581 ft

MW-06-15
5321.545 ft

MW-97-8
5320.69 ft

MW-06-18
5321.166 ft

5295.31 ft
5318.825 ft L TW-06.20
5322.903 ft
MW-06-19
PW-99-1 MW-97-9 /. 5324.700 ft
T 5313.56 ft
5309.61 ft
MW-06-21 MW-02-1
P-99-2 TDel 5324.25 ft
5315.976 ft
5309.6 ft MW-02-2
5326.19 ft
MW-06-3
5291.562 ft MW-01-6
5326.596 ft
P-06-1 N MW-01-3
5311.41 ft 5326.481 ft
P-06-2 MW-01-2
5311.476 ft 5327.081 ft
5330 MW-97-6
5329.46 ft
MW-97-10 /\ MW-97-7
Th1p o 5327.14 ft
5312.2 ft 533
MW-97-11 MW-01-5
5329.4 ft MW-EPA-1 5329.396 ft
W05 5338.42 ft W14
5314.783 ft PW-99-3 5329.366 ft
MW-06-8 233856 1 /‘\ MW-01-1
5314.471 ft MW-97-2 * 524, 5330.716 ft
MW-06-7 * 5339.78 ft MW-06-22
5347.135 ft MW-97-1 5325.44 ft
MW-06-4 * /B 5339.92 ft MW-06-25
5308.6 ft MW-06-6 * 932 1t
5340.572 ft MW-97-5
MW-06-5 MW-06-23| [Mw-os24+| o863 Mt
5340.73 ft 5342.65 ft \l 5342.416 ft
Well Depth
A .
Deep Figure 3.2-A-7
® Water Table
B Other GROUNDWATER CONTOURS
WATER TABLE WELLS ONLY

Groundwater Contour (ft MSL) 10/10/2007 MEASUREMENTS

Rhodia Silver Bow Plant
Montana

O

Feet

* Not used for contouring 1000 0

1,000




Mw-02-4 *
5295.33 ft
MW-06-1
5294.012 ft

MW-06-2
5297.516 ft
MW-02-3
5295.07 ft

MW-06-10
5302.701 ft

MW-06-12 *
5313.379 ft

MW-97-4 *
5313.43 ft
MW-97-3
5313.44 ft

MW-EPA-4
5303.75 ft

MW-06-11
5312.404 ft

MW-06-13
5312.222 ft

MW-06-16
5318.315 ft

MW-EPA-3
5313.67 ft

MW-06-14
5319.167 ft

MW-97-12
5319.77 ft

MW-06-17
5318.921 ft

MW-06-15
5320.895 ft

MW-97-8
5320.14 ft

MW-06-18
5320.476 ft

MW-06-20
5322.323 ft

MW-06-19

PW-99-1 MW-97-9 5323.919 ft
5309.21 ft 5313.42 ft MW-02-1
P-99-2 MW-06-21 5323.6 ft
5309.26 ft 5315.666 ft MW-02-2
MW-06-3 5326.7 ft
5291.542 ft MW-01-6
5326.726 ft
MW-01-3
\ 5326.971 ft
S MW-01-2
5327.041 ft
MW-97-10 MW-97-6
5311.96 ft 5328.7 ft
MW-97-11 MW-97-7
5328.62 ft 5326.53 ft
MW-06-9 * /. MW-01-5
5314.593 ft gnsvg;Ezlzt\f? 5335 ma 5328.506 ft
MW-06-8 ' MW-01-4
5314.301 ft PW-99-3 5328.496 ft
W06 * 5337.67 ft MW-01-1
5345.745 ft 5329.706 ft
MW-97-2 *
5338.64 ft 7 %
MW-06-4 * .
5308.52 ft MW-97-1
5338.78 ft MW-06-25
066 - —_— 5326.252 ft
NiVY-Uo-b 5340
5339.302 ft \ MW-97-5
5337.4 ft
MW-06-5 MW-06-23| |MW-06-24 *
5339.44 ft 5341.4 ft \25341.156 ft
Well Depth
A .
Deep Figure 3.2-A-8
® Water Table
M Other GROUNDWATER CONTOURS
WATER TABLE WELLS ONLY

Groundwater Contour (ft MSL) 02/22/2008 MEASUREMENTS
Rhodia Silver Bow Plant

Feet Montana

* Not used for contouring 1.000 0 1000




5505201 1 MW-EPA-3
: MW-EPA-4 5313.85 ft
o S e
| : MW-06-11 5319.387 ft
MW-02-4 * % 5312.554 Tt MW-97-12
5296.01 ft 56 ft MW-06-13 5319.98 ft
MW-06-1 M‘”'?’f 5312.402 ft MW-06-17
5294.592 ft \. 5313.57 ft 5319.141 ft
MW-06-15
' 5321.145 ft
0
S MW-97-8
MW-06-2 b AQ 5320.29 ft
5298.076 ft S
MW-06-18
gnzvgéog-f? 4 J@ 5320.696 ft
. S MW-06-16 MW-06-20
[~ 5318.435 ft 5322.333 ft
77 MW-06-19
MW-97-9 /. 5324.139 ft
PW-99-1 5313.52 ft
82 f 02-
2098t S MW-06-21 gnsvg305251ﬁ
P-99-2 o 5315.796 ft :
5309.87 ft MW-02-2
MW-06-3 5325.93 ft
5291.952 ft MW-01-6
5326.186 ft
MW-01-3
5326.301 ft
MW-01-2
5326.681 ft
MW-97-6
5328.95 ft
MW-97-10
5312.18 ft MW-97-7
5326.57 ft
MW-97-11
5329.04 ft MW-01-5
MW-EPA-1 5328.716 ft
MW-06-9 * 5337.65 ft
5314.683 ft MW-01-4
PW-99-3 5328.666 ft
MW-06-8
MW-068 5337.81 ft MW-011
: P TEE 5329.986 ft
MW-06-7 * Mw-97-2 *
FRaE B1ET 5339.08 ft MW-06-22
5345.515 ft —— > E304 561
MW-06-4 * /B 533c:a.1 s-a ft \ MW-06-25
5308.57 ft 5340 5326.352 ft
MW-06-6 * —
5339.702 ft MW-97-5
5337.91 ft
MW-06-5 MW-06-23 | (MW-06-24 *
5339.81 ft 5341.93 ft \15341 636 ft
Well Depth
A Deep Figure 3.2-A-9
® Water Table
B Other GROUNDWATER CONTOURS
WATER TABLE WELLS ONLY

* Not used for contouring

Groundwater Contour (ft MSL)

1,000

Feet

1,000

05/08/2008 MEASUREMENTS
Rhodia Silver Bow Plant
Montana




P063 MW-06-10 MW-EPA-3
5303.218 f 5303201 ft MW-EPA-4 5313.74 ft
: MW-06-12 * 5303.66 ft MW-06-14
Spégi-j - 5313.489 ft MW-06-11 5319.427 ft
: MW-97-4 * 5312.514 ft MW-97-12
MW-02-4 * 5313.56 ft MW-06-13 5320.05 ft
5295.71 ft MW-97-3 5312.342 ft MW-06-17
MW-06-1 5313.56 ft 5319.191 ft
5294.292 ft \. %t
MwW-97-8
MW-06-2 g 5320.43 ft
5297.886 ft 4 W-06-18
0 A0 Myv-vo-10
MW-02-3 ! 53 5320.746 ft
5295.34 ft § s{/ MW-06-16 MW-06-20
5318.505 ft 5322.463 ft
/1 MW-06-19
PW-99-1 / 5324.249 ft
5309.43 ft MW-97-9
d 5313.55 ft MW-02-1
P-99-2 N 5323.77 ft
5309.65 ft & MW-06-21
5315.916 ft MW-02-2
MW-06-3 | @ & 5325.79 ft
5291.722 ft o> MW-01-6
5326.166 ft
Z MW-01-3
/ 5326.081 ft
// MW-01-2
P-06-1 5326.661 ft
5311.38 ft MW-97-6
P-06-2 5329.15 ft
5311.256 ft MW-97-7
TR /\ 5326.67 ft
5312.21 ft MW-01-5
TS ET P /’ 5328.936 ft
5329.31 ft 5338.53 ft MW-01-4
W-06.0 * SW99.3 5328.896 ft
5314.713 ft 5338.61 ft /_\ % ft
MW-06-8 '
5314 431 fi MW-97-2 * MW-06-22
5340.08 ft >. 5325.11 ft
MW-06-7 *
5346.755 ft MW-97-1 MW-06-25
- 5340.16 ft 5326.592 ft
P0s e MW-06-6 * MW.9575
: 5340.582 ft 5338.4 ft
MW-06-5 MW-06-23
5340.64 ft 5342.53 ft \15342.286 ft
Well Depth
A Deep Figure 3.2-A-10
® Water Table
B Other GROUNDWATER CONTOURS
Groundwater Contour (ft MSL) @ ggﬁg?;OgQ?ALIEEAVSVE;LE?\ACE)“#YS
Rhodia Silver Bow Plant
* Not used for contouring Feet Montana

1,000 0 1,000




MW-06-10 =y
P-06-3 5303.421 ft %
5302.838 ft - MW-EPA-4 :
MW-06-12 * 5303.81 ft MW-06-14
P-06-4 5313.389 ft 5319 347 f
5304.247 ft - MW-06-11 :
MW-97-4 * 5312.484 ft MW-97-12
MW-02-4 * 5313.48 ft 531990 ft
5295.84 ft MW-06-13 i
: MW-97-3
MW-97-3 5312.382 ft MW-06-17
MW-06-1 5313.48 ft 5319111 ft
5294.432 ft :
MW-06-15
' S 5321.075 ft
MW-97-8
MW-06-2 9 5320.29 ft
5297.926 ft ] o
410 -06-18
MW-02-3 g 5 5320.716 ft
5295.34 ft S I
& j MW-06-16 MW-06-20
[~ 5318.395 ft [~@ 5322.423 ft
’ [ T /’ MW-06-19
PW-99-1 31544 H 5324.159 ft
5309.52 ft d : MW-02-1
P-99-2 S %t 5323.79 ft
5309.56 ft : MW-02-2
Mw-06-3 | @ 5326.18 ft
5291.722 ft MW-01-6
5326.246 ft
MW-01-3
5326.601 ft
MW-01-2
P-06-1 5326.631 ft
5311.16 ft MW-97-6
P-06-2 5328.98 ft
5311.706 ft MW-97-7
5326.54 ft
MW-01-5
W7-10 5328.736 ft
5312.26 ft MW-EPA-1 MW-01-4
MW-97-11 5337.41 ft 5328.676 ft
5328.89 ft PW-99-3 MW-01-1
MW-06-9 * 5337.51 ft 5330.006 ft
5314.613 ft Ty MW-06-22
—g"s‘g’ngzzﬂ 7 5324.89 ft
MW-06-8 :
5314.331 ft MW-97-1 — MW-06-25
- 5338.91 ft 0 5326.372 ft
MW-06-7 * MW-97-5
5346.135 ft MW-06-6 * 5337.86 ft
MW-06-2 * 5339.492 ft MW-06-23| |MW-06-24 * :
ZL03 41.85 f .
5308 56 T MW-06-5 5341.85 ft |\ /5341.536 ft
5339.61 ft
Well Depth
4 Deep Figure 3.2-A-11
® Water Table
B Other GROUNDWATER CONTOURS
WATER TABLE WELLS ONLY

* Not used for contouring

Groundwater Contour (ft MSL)

O

Feet

1,000 0

11/25/2008 MEASUREMENTS
Rhodia Silver Bow Plant

1,000

Montana




MW-06-10 MW-EPA-3
gé%t;-:;og ] 5302.821 ft MW-EPA-4 5313.82 ft
: MW-06-12 * °303.81 1t MW-06-14
P-06-4 5313.409 ft MW-06-11 5319.447 ft
5303.587 ft MW-97-4 * S312.464 1 MW-97-12
. 5313.43 ft MW-06-13 5320 ft
MWw-02-4 * 5312.332 ft
5295.81 ft MW-97-3 MW-06-17
— 5313.45 ft 5319.071 ft
5294.652 ft [ @ MW-06-15
5321.115 ft
| AN MW-97-8
MW-06-2 B 5320.15 ft
5297.886 ft &
£3\0 MW-06-18
5320.596 ft

MW-06-20

MW-02-3 y !

5295.49 ft $ | IW-0616

I 5318.335 ft

' 5322.293 ft

PW-99-1 ' / MW-97-9 /. MW-06-19

oo 5313.44 ft £392 159 f

5309.59 ft & 5324.129 ft

S MW-06-21 MW-02-1

5323.46 ft

5315.636 ft
/l\. MW-02-2

P-99-2
5309.63 ft
MW-06-3 | @ & 5325.61 ft
5292.052 ft &
MW-01-6
- o8 5325.996 ft
/ B
MW-01-3
/ \ 5325.911 ft
25
/ 53 8 MW-01-2

P-06-1 5326.381 ft
5311.51 ft 76
5 97-
P-06-2 330 5328.8 ft
5311.436 ft ITESE,
5335 MW-01-5
MW-97-10 —— 5328.546 ft
5312.11 ft
MW-EPA-1 MW-01-4
MW-97-11 Ao 5328.496 ft
LTI 5337.1 ft
5328.73 ft MW-06-6 * MW-01-1
MW-06-9 * PW-99-3 5339.382 ft 5329 706 ft
. _ -06-5 MW-06-22
MW-06-8 MW-97-2 * 5339.5 ft 5324.7 ft
5314.311 ft 533848 ft
: MW-06-25
MW-06-7 * ywarL —_— 5326.132 ft
5348.355 ft ' Bh—___ MW-97-5
Y064 - MW-06-23| [Mw-0p-24+ (9337471t
: 5341.56 ft y5341.306 ft
Well Depth
4 Deep Figure 3.2-A-12
® Water Table
B Other GROUNDWATER CONTOURS
Groundwater Contour (ft MSL) WATER TABLE WELLS ONLY
@ 07/27/2009 MEASUREMENTS
Rhodia Silver Bow Plant
* Not used for contouring Feet Montana

1,000 0 1,000




MW-06-10
MW-06-10 MW-EPA-3
Sane 208 f = MW EPA-4 EETLEL
: MW-06-12 * 5303.87 ft MW-06-14
P-06-4 T2
5304.527 ft o313.339 1 MW-06-11 5319.407 ft
MW-97-4f * 5312.464 ft MW-97-12

5.68 ft MW-97-3 5312.292 ft MW-06-17
MW-06-1 5313.46 ft 5319.111 ft
5294.442 ft \. MW-06-15

l \ 5321.115 ft
w062 ! Bt
5297.646 ft @ :

-02- 5310 MW-06-18
MW-02-3 z 5320.636 ft
5295.14 ft S /

& ; MW-06-16 MW-06-20
[ 5318.355 ft 5322.393 ft
’ , MW-06-19
PW-99-1 MW-97-9 5324.149 ft
5309.24 ft ,g>°° 5313.39 ft MW-02-1
P-99-2 MW-06-21 5323.68 ft
5309.31 ft 5315.566 ft MW-02-2
5326.1 ft
vw-063 |~ O
5291.672 ft MW-01-6
P " 5326.196 ft
D
/ & MW-01-3
/ \ 5326.551 ft
5325 3 MW-01-2
5326.541 ft
F-06-1 MW-97-6
5310.75 ft MiW=-9/-06
5330 5328.81 ft
P-06-2
5311.416 ft MW-97-7
5326.38 ft
/\ MW-01-5
5335 e 5328.566 ft
MW-97-10
5311.82 ft MW-EPA-1 MW-01-4
MW EPA-1 5328.536 ft
MW-97-11 :
5328.56 ft PW-993 MW-06-6 * MW-01-1
FW-99-5 mt 5329.706 ft
MW-06-9 * 5336.71 ft .
5314.493 ft MW MW-06-22
MW-97-2 * MW-06-5 5324.74 ft
MW-06-8 5337.93 ft 5339.08 ft -06-
5314.251 ft —?3";6035%
MW-97-1 :
MW-06-7 * 5338.07 ft MW-97-5
5348.795 ft B — 5337.43 ft
MW-06-4 * MW-06-23| |MW-06-24 *
5308.82 fi 5341.35 ft \15341 086 ft
Well Depth
A Deep Figure 3.2-A-13
® Water Table
B Other GROUNDWATER CONTOURS
WATER TABLE WELLS ONLY

Groundwater Contour (ft MSL)

* Not used for contouring

1,000

O

Feet

0

1,000

10/28/2009 MEASUREMENTS
Rhodia Silver Bow Plant
Montana




MWw-02-4 *
5295.35 ft
MW-06-1
5294.112 ft

MW-06-10
5302.591 ft

MW-06-12 *
5313.199 ft

MW-97-4 *
5313.26 ft

MW-97-3
5313.29 ft

MW-EPA-3

MW-EPA-4
5303.73 ft

5313.54 ft

MW-06-14
MW-06-11 5318.967 ft
5312.284 ft MW-97-12
MW-06-13 5319.56 ft
5312.062 ft MW-06-17

5318.631 ft

MW-06-15
5320.645 ft

MW-06-2 MWw-97-8
5297.436 ft 5319.72 ft
Hnees 5320176
176 it
5294.9 it MW-06-16
5317.965 ft [Ng MW-06-20
5321.953 ft
MW-06-19
%f MWw-97-9 ./ 5323.679 ft
891t 5313.26 ft
MW-02-1
P-99-2 MW-06-21 5323.06 ft
5308.91 it 5315.326 ft 022
MW-06-3 5326.35 ft
5291512 ft
MW-01-6
5326.306 ft
MW-01-3
\ 5326.721 ft
MW-01-2
5326.241 ft
MW-97-6
MW-97-10 5328.27 ft
5311.59 ft W77
MW-97-11 5325.83 ft
5327.68 ft W-EPA1 MW-01-5
MW-06-9 * 5335.28 ft 5328.006 ft
5314.333 ft PW-99.3 S8 e MW-01-4
MW-06-8 5335.38 ft 5327.986 ft
5314.071 ft MW-01-1
W06 MW-97-2 * 5329.186 ft
5346.935 ft ©336.63 ft MW-06-22
064 /g MW-97-1 5324.19 ft
5308.78 5336.77 ft MW-06-24 * MW-06-25
: 5340.156 ft
MW-06.6 5325.632 ft
5337.742 ft _MW-06-2;3 MW-97-5
5340.55 ft
MW-065 5336.62 ft
5337.97 ft e
Well Depth
4 Deep Figure 3.2-A-14
® Water Table
B Other GROUNDWATER CONTOURS
WATER TABLE WELLS ONLY

* Not used for contouring

Groundwater Contour (ft MSL)

1,000

O

Feet
0

1,000

02/10/2010 MEASUREMENTS
Rhodia Silver Bow Plant
Montana




MW-06-10

MW-EPA-3
5302.851 ft MW-EPAd 53138911
MW-06-12 * 5303.81 ft MW-06-14
P-06-3 5313.349 ft £319 317 f
5302.438 ft - MW-06-11 ST
MWw-97-4 * 5312.484 ft -97-
5313.41 ft MW-97-12
5296.42 ft Mw-97-3 5312.332 ft MW-06-17
MW-06-1 5313.41 ft 5318.911 ft
5295.562 ft
MW-06-15
\ 5320.975 ft
MW-062 | MW-97-8
5298.266 ft 5319.94 ft
MW-06-18
%t 5320.386 ft
. MW-06-16
5318.185 ft MW-06-20
5322.083 ft
MW-06-19
MW-97-9 /. Y0619
PW-99-1 531339 ft / 5323.799 ft
5309.17 ft MW-02-1
P-99-2 MW-06-21 5322.98 ft
P-99-2 5315.546 ft
5309.25 ft MW-02-2
MW-06-3 5325.38 ft
5292542 ft MW-01-6
5325.776 ft
i
MW-01-3
\\ 5325.721 ft
5325 1\ MW-01-2
5061 5326.051 ft
5310.6 ft MW-97-6
506.2 5328.59 ft
5311.306 ft MW-97-7
5325.88 ft
MW-01-5
9710 5385 5328.086 ft
5311.81 ft MW-EPA-1 — MW-01-4
MW-97-11 5336.51 ft T 5328.026 ft
5328.43 ft PW-99-3 5338.642 ft MW-01-1
* 5336.71 ft 5329.256 ft
gnsv:,:tofég fi MW-o6-5 MW-06-22
: MW-97-2 * 5338.83 ft MW-U0-c2
W08 397 40 I MW-06-24 * 5324.35 ft
5314.241 ft W97 5340706 Tt MW-06-25
W06.7 - 237 75 i % 5325.772 ft
5349.465 ft . MW-97-5
5340 5336.82 ft
MW-06-4 *
5308.85 ft
Well Depth
4 Deep Figure 3.2-A-15
® Water Table
B Other GROUNDWATER CONTOURS
WATER TABLE WELLS ONLY

Groundwater Contour (ft MSL)

* Not used for contouring

1,000

Feet

07/15/2010 MEASUREMENTS
Rhodia Silver Bow Plant
Montana

1,000




P-06-3

5302.868 ft

MW-02-4 *

5297.996 ft

5295.98 ft
MW-06-1
5294.992 ft \?
MW-06-2

MW-02-3
5295.84 ft

MW-06-10

5302.441 ft

MW-06-12 *
5313.369 ft

MW-97-4 *
5313.41 ft

MW-EPA-4

5303.73 ft

MW-06-11

5312.484 ft

MW-EPA-3
5313.91 ft

MW-06-14
5319.867 ft

MW-97-12
5320.42 ft

MW-97-3
5313.44 ft

MW-06-13
5312.362 ft

MW-06-17
5319.351 ft
MW-06-15
5321.625 ft
MW-97-8
5320.33 ft
MW-06-18
5320.976 ft

MW-06-16
5318.455 ft

MW-06-20
5322.793 ft

MW-06-19
PW-99-1 MW-97-9 5324.839 ft
5308.84 ft 5313.44 ft MW-02-1
P-99-2 MW-06-21 5324 ft
5308.92 ft 5315.596 ft MW-02-2
MW-06-3 5326.01 ft
5292.552 ft MW-01-6
5326.466 ft
MW-01-3
\ 5326.321 ft
MW-01-2
5326.841 ft
MW-97-10 MW-97-6
5311.69 ft 5329.41 ft
MW-97-11 MW-97-7
5328.44 ft 5326.7 ft
MW-06-9 * MW-EPA-1 5335, MW-01-5
5314.483 ft 2o0e. oot /° T— 5329.046 ft
MW-06-8 PW-99-3 MW-01-4
5314.271 ft 5336.83 ft 5329.016 ft
MW-06-7 * MW-01-1
5349.295 ft .
W97 D" 5330.206 ft
5337.9 ft > MW-06-22
5324.99 ft
- MW-97-1
%/B 5338.00 ft MW-06-25
' 5326.502 ft
MW-06-6 * —5340
5339.072 ft I MW-97-5
5337.73 ft
MW-06-5 MW-06-23| |MW-06-24 *
5339.28 ft 5341.8 ft \15341.476 ft
Well Depth
4 Deep Figure 3.2-A-16
® Water Table
B Other GROUNDWATER CONTOURS
WATER TABLE WELLS ONLY

* Not used for contouring

Groundwater Contour (ft MSL)

1,000

O

Feet
0

08/31/2011 MEASUREMENTS
Rhodia Silver Bow Plant

Montana
1,000




MW-EPA-4
5303.44 ft MW-EPA-3
TV MW-97-3 5314.01 ft
-02- 5313.55 ft
523598 1 T 51 50 1
573 ' 32025 1
] 5320.23 ft
)
2]
MW-02-3
5294.48 ft
MW-97-8
5320.53 ft
MW-97-7

5326.79 ft

MW-97-6
./ 5329.04 ft
MW-97-10

5312.24 ft
5330
MW-97-11 /—'

5329.57 ft

5338.5 ft
MW-97-2 *
5340.01 ft > 524,
MW-97-1 :
5340.13 ft ‘\ MW-97-5
5338.21 ft
Well Depth
4 Deep Figure 3.2-A-3
@® Water Table
Groundwater Contour (ft MSL) GROUNDWATER CONTOURS
WATER TABLE WELLS ONLY
@ 05/09/2006 MEASUREMENTS
Rhodia Silver Bow Plant
* Not used for contouring Feet Montana

1,000 0 1,000




LY

MW-EPA-

MW-06-10
5301.9 ft

5303.96 ft
MW-02-4 *

) 5296.26 ft

MW-06-11
5312.33 ft

.

MW-06-2
5298.05 ft

a1 g .4
PW-99-1 [&
5309.42 ft | MW-97-3
5313.29 ft
MW-97-4 * |-
5313.25 ft [

MW-06-12
5313.21 ft

=
fie 531186 5315.29 ft
v o T
& LF 1

MW-02-3
5295.59 ft
P-99-2
5309.52 ft

: 5314.13 ft
e BN MW-06-9 -
534591t [ MW-06-9 *|

53208 N 5314.3 ft

r)

MW-97-11 25
5327.49 ft
——
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Appendix 3.2-B
Groundwater Contours (11/1997 — 3/2005)
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Memorandum

To: Project File
From: Tina Pint

Subject:  Rhodia Groundwater Use Survey

Date: March 9, 2006
Project:  26/46-006
c: Jim Langseth, Tom Mattison

On February 8 through February 9, 2006 | conducted the site visit portion of the Groundwater Use Survey
at the Rhodia Silver Bow Plant in accordance with the work plan dated September 16, 2005. This

memorandum documents the results of this work. Figure 1 shows the well search area.

Site Visits

Five site visits were performed with residence located northwest of the Rhodia site (the Site), and one visit
was performed with the Port of Montana, located northeast of the Site. At each property, a water well
questionnaire was completed and all well locations were established using a global positioning system and

photographed.

On February 8, Cam Balentine (Rhodia representative) and | met with Pat Baldry, Tom Tranmer, and Peter
Banks. Each property has a single well that supplies water for household use. Completed well
questionnaires and photographs are attached and well information is summarized in Table 1. The well

locations are shown in Figure 2. None of the residents had well logs for the wells.

On February 9, Dan Bersanti (Rhodia representative) and | met with Tim Hess, Rob Dombroski and
George Paul from the Port of Montana. Tim Hess’s property had two wells. One well serves the residence
and the other is used for stock watering. Rob Dombroski has a single well that supplies water for
household use. One well is located at the Port of Montana facility and provides water for fire protection

and sanitary purposes. George Paul reported that this facility supplies bottled water for drinking purposes.

P:\Mpls\26 MT\46\2646006\WorkFiles\RFI\RFI Report\Draft RFI Report 2011\Appendices\Appdx C GW Receptor Survey\01 Memorandum.doc
Page 1 of 3
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To: Project File

From:  Tina Pint

Subject: Rhodia Groundwater Use Survey
Date: March 9, 2006

Project: 26/46-006

c: Jim Langseth, Tom Mattison

Completed well questionnaires and photographs are attached. The well information is summarized in
Table 1 and the well locations are shown in Figure 2. Neither Tim Hess nor Rob Dombroski had well logs
for their wells. The Port of Montana supplied us with a copy of the well log and additional information on
water usage. In addition, we were provided a copy of a water resources evaluation that was prepared for

the Port of Montana.

Well Log Follow-up

Additional work was conducted to try and locate well logs for the residential wells identified as part of the
groundwater use survey. The well logs for the new well on the Hess property and the Port of Montana well
are in the Montana Bureau of Mines and Geology (MBMG) well database, and are attached. O’Keefe
Drilling, Lindsay Drilling, and Dynamite Drilling were contacted to see if they could provide the well logs
for the wells they drilled. All companies indicated that their logs are filed under the original well owner’s

name, and without that it is not possible to locate the logs.

Well information provided by the property owners was compared to the well information in the MBMG

database. This comparison is summarized below:

Hess Property: The MBMG database shows two wells on the Hess property (#191148 and #164857).
The #164857 is the new well (domestic well) on the property and matches the description provided
by Mr. Hess. The #191148 well was drilled by O’Keefe drilling in 1975; Mr. Hess reported that
the second well on his property (stock watering well) was drilled by Dynamite Drilling. A copy of
the original well log for well #191148 was provided by O’Keefe drilling. The only well location

information provided on the log is that the well is located in Silver Bow County.

Banks Property: The MBMG database shows two well on the Banks property (#50517 and #50516).
Both of these wells were drilled by O’Keefe Drilling, which matches the well on the Banks
property. The well depth reported by Mr. Banks does not match the well depth reported on either
log (471t verses 107 ft and 90 ft respectively).

Tranmer Property: The MBMG database shows one well on the Tranmer property (#50504). The
actual well on the Tranmer property was drilled by O’Keefe drilling. Well #50504 does not list a



To: Project File

From:  Tina Pint

Subject: Rhodia Groundwater Use Survey
Date: March 9, 2006

Project: 26/46-006

c: Jim Langseth, Tom Mattison

well driller. O’Keefe drilling did not have a log for the well from the MBMG database, indicating
that they likely did not drill the well.

Baldry Property: The MBMG database shows one well on the Baldry property (#143518). Mr. Baldry
did not know who drilled the well, but thought it was approximately 105 feet deep. The well from
the MBMG database was drilled by Brazill to a depth of 160 feet. We were unable to locate a

Brazill drilling to get the original well log.

Dombroski Property: The MBMG database shows one well on the Dombroski property (#50520). Mr.
Dombroski indicated that the well on his property was drilled by Lindsay well drilling. The well
from the MBMG database was drilled by O’Keefe Drilling.

Port of Montana Property: The information from the MBMG database matches the information

provided by the Port of Montana.

Additional Well Locations

An attempt was made to locate the two wells on the Ueland Ranch property shown on Figure 1. Neither
well could be located and there was no evidence that wells had ever been present. Three monitoring wells
were located north of the Site near Silver Bow Creek (shown on Figure 2). These wells, located south of
the current creek channel, were disturbed by the SSTOU remedy being implemented in the portion of
Silver Bow Creek north of the Silver Bow Plant. A photograph of the wells is attached (Attachment A). It

was not possible to try to locate well 50518 depicted on Figure 1 due to on-going tailings removal.

An old well was located on the Rhodia property, north of the tailing basin, near the beaver pond. The

origin of this well is unknown. A photograph of the well is attached (Attachment A).



Table 1
Well Survey Results

Rhodia Silver Bow Site

Approximate Estimated | Estimated
Well Location Surface Well Screened
Property Owner Northing Easting Elevation (ft MSL) | Depth (ft) | Interval (ft) | Data drilled Well driller
1119624201400000| Port of Montana 5095475 | 370636 5345 119* 101-119* 1988 Tri-Valley Drilling
Unknown Robert Dombroski | 5095052 | 368120 5370 200 Unknown Unknown | Lindsay Well Drilling
1119622101400000 | Timothy Hess (new) | 5095416 | 368531 5325 59* 49-55* 1997 O'Keefe
1119622101400000| Timothy Hess (old) | 5095425 | 368600 5320 47 Unknown Unknown Dynamite
1119622101300000 Peter Banks 5095214 | 368440 5335 47 Unknown Unknown O'Keefe
1119622101200000| Thomas Tranmer | 5095253 | 368242 5350 160 Unknown Unknown O'Keefe
1119622101100000 Patrick Baldry 5095244 | 368002 5365 105 Unknown Unknown Unknown

* Well depth and screened interval from well log
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WELL SEARCH AREA
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WELL SEARCH RESULTS
Northwest of
Silver Bow Plant
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Baldry Well

Banks Well House

P:\26\46\006\Well Survey\Well Photos.ppt
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Hess Old Well (in barn)

P:\26\46\006\Well Survey\Well Photos.ppt



Port of Montana

“

Dombroékl Well

P:\26\46\006\Well Survey\Well Photos.ppt
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Unknown well near beaver pond

P:\26\46\006\Well Survey\Well Photos.ppt



Appendix 3.2-D

Residential Well Construction Logs



Bulte

Form No. 603 (R 2-89)

IR Ww 22 D
WELL LOG REPORT

State law requires thal the Bureau's copy be filed by the water well driller within 60 days after compietion of ihe we!‘. } O% ] ,

(o - Cog

File No.

1. \\'ELLDV%)IEH o : 7 - o A
Name L 2 - :

{) Duration of test: Pumpmg time___ £ hrs.
a) HBEDV&I)‘T"[IB 12 il dahrs 5—. 9 pi i
. Al

h) Recovery weter level hrs. after

T R S T ot oy TR e RS
.

2 cunnENmmuun AI.'IDEESS pumping stopped.
Voo f L e LSt g e e A
(Sl le " ME 3270 [ : conducted gntmuuusly atacon:lant d?:'fhap g gilaast agagmg?a: the |r:=
' lended appropriation. In addition to the above Information, water level data
3. WELL LOCATION - shall be collected and recorded on the Department’s “Aquifer Test Data"
% e senﬁmm NOTE: All wells shall be equipped with einch
Tounship %5 Range T ENJ County T ptpaine Guige byt o s bl il
Govn't Lot or Lot Black movable caps are acceptable as access ports.
Subdivision Name
P 11. WASWELL PLUGGED OR ABANDONED? Yes_ =" No
. Ifyes, how?
4 PROPOSEDUSE:  Domestic 2 Stock[]  Imigation [I
Other [ | specify 12. WELLLOG
Depth (it.)
5. TYPE OF WORK: u/ From To A Formatign
New well " Method: Dug | Bored 0O /) 4 7 et mez F A
Deepened g Cable O _Dfiven O 4 < .4 Ve | 7 A P )
Reconditioned | Rotary [ Jetted O p2 il P ¥) aa vy
= - e E 7
6. DIMENSIONS: Diameter of Hole , 15 [1e0] [ad
Dia. Lo n tom___ &2 it.to Lo O it.
Dia. in. from ft.lo ft.
Dia. in. from ft.to ft.
7. CONSTRUCTION DETAILS:
Casing; Steel Dia_ &2 tom_ 12 tiwd® 1.
Threaded 0 Welded [ Dia. from ft. to fi.
Type_ Wall Thickness____ o
Casing; Plastic Dia_ 4 from 25 w0 B0 q
1 Di from ft. 1o ft,
PERFORATIONS:  Yes No ] . N
I Type of perforator used Addgs 43
Slzaniperforalinna U4 I, by o in. -
perforationsfrom _L#2  f.to0 __,;éaﬂ_h.
perforations fram fl. 1o ft,
perforations fram ___ fi.to ft.
SCREENS:  Yes[J No
Manufacturer's Name
Type Model No.
Dia. Slot size fram ft.to ft.
Dia._ -Slotsie from fi.to ft.
GRAVELPACKED: Yes|.  No e Sizeofgravel
Gravel placed from ft.lo ff.

GROUTED

:  Towhatdepth? _ sz Z fl
Material usad in grouting

8. WELL HEAD COMPLETION:

ATTACH ADDITIONAL SHEETS IF NECESSARY

13. DATECOMPLETED_&f —/ T~ <7 “/

PillessAdapter [1Yes [ No
9. PUMP (il installed)
Manufacturer’s name
Type____ MadeiNo. HP
10. WELL TEST DATA
The information requested in this section is required far all welis. All depth
measurements shall be Irom the top of the well casing.

All wells under 100 gpmmust be tested for aminimum of ane hour and pro-
vide the following i iefﬁ1a1lon

a) Air Pum Baner

b) Static water level lmmemaiely belore testing £ 77 . If Flow-
ing, closed-in pressure psi. gpm.
Flow controlled by: valve, reducers,
other, [spaciiygl =

¢) Depthatwhich pumpis set fostest /5 .2

dj Tha pumping rate: 42 gmm.

g) Pumpmg water leyel = il.at ’ hrs. afler
pumping began.

14, DRILLER/ICONTRACTOR'S CERTIFICATION

This well was drilled under my jurisdiction and this report is true to the best of
my knowledge.

)19~ G
74 f-- ™ Dae
(3 a L0000
Ff’rﬁﬂ,’nme gy o -
/ ,-;_; i
,%;,, = u_%amf/ﬂ o

Signature Ligansa Mo,

1520 EAST SIXTH AVENUE

MONTANA DEPARTMENT OF NATURAL RESOURCES & CONSERVATION
HELENA, MONTANA 59620-2301

DNRC

444-8610

DEPARTMENT—BLIREAU COPY

m‘f (3918

—

TE S =

i o o



akj
Text Box
Baldry


T 1E 7O RECEIVED L —_—-
gufarm NG:MS%H;EB Q3MW 09w, 22 AC ﬂ S/ /C/a‘:f L@OO‘) File No.

cEp 08 1983
SEF WELL LOG REPORT
‘State law requires thatithis forh b8 ?ﬁéb’ by the water well driller within 60 days after completio,

Banks

:-—‘-‘“ r"b & LJO"JLI\H'U uil 026510
l 1. WELL OWNER Brion Fladoaan 8. WATER LEVEL
Name Buane—Saville Static water leve! | [ | feet below land surface
4 If flowing: closed-in pressure psi
2. CURRENT MAILING ADDRESS 1 1gpm

2900 Hanson Road
Butte, Montana 59701

Controlled by: valve, reducers,
_ other, (specify)

3. WELL LOCATION 9. WELL TEST DATA pump X bailer
County Bytte-Silver Bow - other, (specify)
Township_7 g7 N/S Range o Zfosr E/W Pumping level below land surface:
£ /2 Yo S e #E Ve Section  _4.2 ft. after hrs. pumping [ 30 Jgpm
Lot 7Pe-r & Block ft. after hrs. pumping gpm

Subdivision  I'ndian Wells

10. WAS WELL PLUGGED OR ABANDONED? Yes ¥ No

4. PROPOSED USE Domestic X Stock [ | Irrigation [ | If yes, how? =
Other [ specify 11. DATE COMPLETED August 17, 1983
S
5. DRILLING METHOD y _cable, bored, | 12. WELLLOG
forward rotary, reverse rotary, jetted, Depth (ft.) 3
other (specify) | Ffrom  To Formation
6. WELL CONSTRUCTION AND COMPLETION 0 1'| Top soil
Size of | Size and Fram | To Perforations and/or
grﬂiilllie‘j :rlell:galgng (fest) | (feet) Screen = : 1! 30" Sand and clay
i Kind From To
Size (feet) (feet) 30" 35" Ro¢’ Y with cl ay
1 ] -~
6" |6 5/8" 35 18 aravel and clay
od x | '
250 |+18"| 90 78 30 Shale and clay
Torch Water
1/8“ 80 ] BO ] 1] L L]
Was casing left open end? X vyes ~_No
Was a packer or seal used? Yes X No _
If so, what material - WFK {RB (use separate sheet il necessary)
Was the well graVEI paCde? Yes ] X_Nﬂ 13 DRILLER’S CERTIFICATION
Was the well grouted? _ Yes X No This well was drilled under my jurisdiction and this report is

To what depth?
Material used in grouting

true to the best of my knowledge.

= 8/19/83
Well head completion: Pitless adapter Date 1191
war Yes. ____No 0'Keefe Drilling Company -4 Mile Road
Top of casing 12 in. or greater above grade Firm Name
KX Yes Mo P.0. Box 3810, Butte, Montana 59702
I —— Address ‘/
| 7. WHAT IS THE TEMPERATURE OF THE WATER? P /,w b /_ 287
Degrees Fahrenheit T T i e License No.
[l Measured _IEstimated aware "Ed 0 Kegﬁé K0

MONTANA DEPARTMENT OF NATURAL RESOURCES & CONSERVATIO DNRG
32 SOUTH EWING HELENA, MONTANA 59620 449-3962

W Sos7/6

DEPARTMENT — BUREAU COPY


akj
Text Box
Banks


" e |

Eacve. i = abad. O VW OB TV PN RN OHT™
Form Mo 603 R10i79: = i File No.
Tevi ey | —
D . WELL LOG REPORT "'/
State law sequires that this form be h-‘ed by the water well drilier within 60 davs afr&-/ompler.mr or mne weill.
- p Coadarans-lls
1. WELL OWNER / TION 6. WATER LEVEL
Name David E. Doabl Static water leval [ | feet below land suriace
If flowing, closed-in pressura psi
2. CURAENT MAILING ADDRESS ~_ gpm flow through inch pipe
407 Hamblin Heiahits Contralled by:  valve, reducers, other
_Butte, Montana 59701 (if other, specily) =
3. WELL LOCATION 7. 'WELL TEST DATA pump v bailer _other
(it other, specily)
- Pumping level below land surface: =
H.atter  hrs. pumping 25 |gpm
' ft. after hrs. pumping gpm
i = B. WAS WELL PLUGGED DR ABANDONED?  Yes ¥ No
Il yes, how?
9. DATE STARTED A ETROA
DATECOMPLETED _ 4/0/%p
10. WELL LOG
ar Depth (ft.)
From To Formation
—— g f Li i OF AL
i int ; WY ——
WA Y% oW Y% NE % Section_ QD e A = o
Township },3 N;‘S Range Siy) E/W - T i e PRI
County LL'*—" {fven Bow =" A P’ '[ I~ ~'I" 3 . Podass
Lot 0 Block_ e )
Suumwsmn Indiaon [effX ' 71 Danbk .| th—earfao L agmk —
Wall Elavation - '
Accuracy: =10'; =50°; =100"; et ah
4. DRILLING METHDD ¥ cable, bored, = 2
forward rotary, _reverse rotary,  jetted, | -
other (specify) i 5
5. WELL CONSTRUCTION AND COMPLETION | y
Size of Size and From To Perfurallans and/or
drifled weighl (teat) | [Tert) Sereen B A =
hole of casing = = =
Kind Fram Tn
Size [Teet) (feat)
Y& 300 1
4npyc
‘.;l'. 50 (107 | eb i ___
1 20! 107" .
Was casing left open end? v Yes No| W F Koutliold
Was a packer or seal used? : Yos vy No {usa saparate sheal |I necessary)
If so, what material
Was the well gravel packed? Yas ¥ No| 1. I}HIL&H’S CERTIFICATION
Was the well grouted? Yes v Nb This wall was drilled under my jurisdiction and this report is
To what depth? frue to the best of my knowledgs.
Material used in grouting f13aren
Well head completion: Pitless adapter Date !
1Ziin. above grade ; other__ . M ¥ppfe Dnifling Comnany
(it other, specily) Firm Name
Pump horsepower [ |, pumpiype PO, Box 3810 Ruttp MT Gaz7nil
Pump intake level ~ feet below land surface AV 2
Power (electric, diesel, etc.) ol f e ; as 7
= Signalurs £ 101 Ep o L Licanse No.

MONTANA DEPARTMENT DOF NATURAL RESOURCES & CONSERVATIO

3I2SOUTH EWING HELENA, MONTANA SS801

'DNRG

W 50577

¢ I_,,f

wL- 214

DEPARTMENT COPY



akj
Text Box
Banks


OP% O3N CIW 22CA  SILVER Bow

Form No, 8603 R107749

~BauTTE [Dombrowski ]| ﬁg mOHT
o4

State law requires that this form be f e water well driller within 60 days after compi

File No.

o2
l'l'\ L. ‘IIJQL-' 6512
1. WELL OWNER & 6. WATER LEVEL
“#  Name Dan ' CoRRox ATURASLatic water level 40 |feetbelow land surface
_ | WONT.-DEFT. OF [NATURbtatic .I‘ 4 1 _
22, SERVAL wing, closed-in pressure si
TRCES 644 p p
2. CURRENT MAILING ADDRESS 2 ~ gpm flow through inch pipe
Route 1, Box 7048 Controlled by: __valve,  reducers, other
Butte, Montana 59707 X (if other, specify)
3. WELL LOCATION TNDTAN WELLS 7. WELL TEST DATA pump ¥ bailer other
(if other, specify)
Pumping level below land surface:
By ft. after  hrs. pumping[_2n  Japm
ft. after hrs pumping apm
|
| T gl 8. WAS WELL PLUGGED OR ABANDONED? Yes x :No
i yes, how?
9. DATE STARTED /3/57
DATE COMPLETED 5/5 /182 <
10. WELL LOG
ks Depth (ft.]
From To Formation
. [ 0 [*| Top soil =
L g on e
) E/‘;{_% AE sS4/ Ve Section 22 = ' 2
g Township jaiéﬂ N/S Hange P sy EIW 2' | 20'| Grauel. ofaw mooby feda
| County  Ruffe-Siluen Rr
'f : Lot -7','.'(,4’,5-;- 4/ B1t|l:k3=¢;fggy £7 ﬂ 20" 100! Sand and awaue? -
.._f Subdivision Indion Welfs _ : =
Well Elevation _1'-4/_5—5 b ' Waten ar
Accuracy: .~ =107, +=50'; =100°; =
1 an! 11 Ap i,
|
f 4. DRILLING METHOD X cable, bored,
1 forward rotary, reverse rofary, jetted,
other (specify)
5. WELL CONSTRUCTION AND COMPLETION -
Sizeof [ Sizeand | From [To Perlorations _ and/or | :
drilled waight (feet] | (feet] Screan
hole ol casging EasmaR—— - -
Kind | From To 8 .
Siza {feet) (faet) ==
E" & == atas
200% |80 |[120' |
Was casing left open and? v Yes ~No o R OF.
Was a packer or seal used? Yes ¥ Nol- ey {use separata sheet if necessary)
If so, what material gl
Was the well gravel packed? _  Yes v No| 11. DRILLER'S CERTIFICATION
Was the well grouted? Yes ¥ No This well was drilled under my jurisdiction and this report is
To what depth? o true to the hest of my knowledge.
Material used in grouting = . e
Well head completion: Pitless adapter fsin
12 in. above grade . Other Al Keole Deilling MCompany
(if othar, specify) _ ik L £
Pump horsepower , pumptiype =l FoU. BoxX 2810, Butie, Mopiana
Pump intake level feet below land surface Aidrass. A~ g/
Power (electric, diesel, elc.) : =t A .; o7 g2 &
Signature Ed 0'Kecids " Licensa No.
MONTANA DEPARTMENT OF NATURAL RESOURCES & G‘OHSERVAT!BADNRG
32 SOUTH EWING HELENA, MONTANA S92801 449-3634
7 ::f‘; 7

DEPARTMENT COPY//( -~ 7<= \n . Q558



akj
Text Box
Dombrowski


k. h 6.1 ] ik & : Dg.N\ 1 (% :
Department of Natural e ourc nd Corscrvatwon #hite-Department |

NPT o A Pank=bBureat |
V 23 19/‘*) : 7 2. Yel}]:o~ Well Onnex‘
ey WELL LOG REPORT f%& Gold-Driller ..
GNT.DEPT. OF: RAILRA b
Ltata-low FeSitudilthat this form be filed by the water well driller within 60 days after g
o/ completion of thne well; and Fori 602, Yotice of CO""ZCt»O?* o; Groundwater Devzlcpment, be g
Filed by the well cwner wi ‘thin 60 days after the water has been put to beneficial use. X
o WELL OWNER ; ¢ current - 1
Name William Raugh address SAifLven Bow, Montana 5974§ i
S WELLYLOCATIONFELOL s> Block 4! Subdivision »
County S fyer Bow Juor b W MET " Sec. LY e I W LS ER: P S B
. PPOPOSED USE X domestic (includes lawn and garden); stock; municipal;
e industrial; irrigation; ‘fothexr: (specify) ‘
. METHOD DRILLED X cable, bored, | 8. WELL LOG =
forward rotary, . reverse rotary, whepth (ft) {>\
jetted, other (specify) __From To Formation Q *
5 ; 0! g! Pid
. WELL CONSTRUCTION AR Gray shale
Dlar“cter of hole 45 Fin depth 4 9 aEEEe
sing:@iXéesteely plastic, concrete, 14! 26! Red shale
threaded, __X welded, __ other (specify)
246! 491 Shate
Pipe weight:
Dia. From TO (Waten
6 3 1 NEL D/ RTinte g g TRT) ft. 5|
2 Ab/ft 1R fie? T ER
Was casing left open end? . ¥ “Yes No
Was a well screen installed? Yes y No ;
Material ,edias ins AL
(stainless steel, bronze,retct)
wwas perforated pipe used? X Yes No
Perforation type: = X slots *aE st holes
Size il [ gVset it romivi3 4 ft. to 39 29 EE2
- Size set from t.e:to 53
Was a packer or seal used? Yes Y No
I1f so, what material
Well type: Straight screen _ - Graveled (use separate sheet if necessary)
Was the well grouted: Yes X No
To what depth: ft.| 9. DATE STARTED 9/7/75
Material used in grouting " DATE COMPLETED 9/9/75
Well head completion: Pitless adapter
12 in. above grade .. other 10. WAS WELL PLUGGED OR ABANDONED? Yeesi X5 No
(if other, specify) IE 50, how? b2 SRR
Was well disinfected? sufis i viiYes No
11,  DRILLER'S CERTIFICATION
. WATER LEVEL This well was drilled under my jurisdiction
Static water level 24 ft. below land surface and this report is true to the best of my
If flowing: closed-in pressure psi knowledge. ; >
gpm flow ___through inch pipe A .
Controlled by: __ valve __ reducers 0'Keede Drilling Company 287
other (specify) . Driller's or firm name ¥, License lio.
WELL TEST DATA Pump = X & Baileri® < Other PrO0 "Rox?3810 ¥Buttoe (Q!.‘I ana 59701 |
(if other, specify) Address
Pumping level below land surface: ' / //’2/
ft. after hrs. pumping = 45 gpm| 4 e }/ \/ ,‘(f / 9L 1.5015
ft.after hrs. pumping gpm ' signed by 7/ ‘date
erpme—— e R S ; , b -

W‘ f (48



akj
Text Box
Hess (old)


03N O w22 ADAC o]

|

WELL LOG REPORT File No. [V e= 1L
1. Well Owner i'""-*f 197-130 | he test shall follow the development of the well, and shall be
onducted continuously at a constant discharge at least as great as

Name Tim Hess he intended appropriation. In addition to the above information, water
evel data shall be collected and recorded on the Department's Aquifer

est Data form. NOTE: All wells shall be equipped with an access port

2. Current Mailing Address

119007 Battle Ridge Indian Wells /2 inch minimum or a pressure gauge that will indicate the shut-in
Butte, MT 59701 ressure of a flowing well. Removeable caps are acceptable as
ccess ports.

3. Well Location [10. Pumping Test Data

Qs 14 SE  |[1/4 'NE | 1/a 'section || 22 /a) Static level immediately beforetesting | | |
Township || 3N Range | 9W County  Silver Bow ] @'@tﬁ ;"ihﬁﬁ’a';‘;'i set for test |
Location ' Block || || lo) Pumping Rate  eem.

Subdivision Name | J F[") é;;;“'; driv;d%vy’l'l H e ‘ f
Tract Number | || e Duration of test pumpingtime || fe"hrs (I min
Latitude . Longitude meﬂl [@Sﬁry tlm_g‘][ e hrs C/ min |
4. Proposed Use:  pomestic | Stock ' Irrigatation V' : E)— protiy Igvej_J [ e ] . o .
Other (specify) ; ) Duration of time in recovery level || | hrs
5. TYPE OF WORK B . - o
New Well v ’ Method | Cable l @“ij’,',_'?ﬂ’{!j?g?ﬂ[f < . S| I L S }
Deepened = | || {_Z“u"_’!'i""_pm_gise,l [7 B e T . ’
Reconditioned l | ' Eﬂ:@fadt&rgr’snaﬁme ,J [ — e ; \
mee || | I —
6. DIMENSION: Diameter of hole | | [12. WAS WELL PLUGGED OR ABANDONED | |iYes | IviNo| |
Dia. 6 | in.from | 0ftto || 57 ot ifyes,how? | | ) NN F

13. WELL LOG
DEPTH(FT.) 1)
A

From T F VATIC

7. Construction Details: | - . SRR l
4 i ¢ ) i ) el m o 3[Top Soi . ‘
Casing Steel Dia. || 6in.from || 2.00 ft. to | 59.00 ft. ( S _;ﬂTop 0 8 |
Threaded | Welded |V | ‘ : 2 et |
reade Wel ‘ v ‘ 48 55 |Shale, Gravel & Water !
Type A53B | Wall Thickness | 0.256 | : e ;
|

Casing: Plastic Dia. lin. from | ft. to l l ft. : Seepage @ 30'

Threaded ~ Welded V' | 3 !

Perforations v Yes ‘:No:
Type of perforations used | Torched
Size of perferations | 1/4

perforations from 49 ft. to 55  ft. R e ) =

Screens ' Yes | v No

Manufacturer Name | | e

Type | Model No. | | ] = ) - ,
Dia. Slotsize '| from | [fftto]| | ft. (% ADDITIONAL SHEETS ATTACHED
| 14 ) | ———— —— —ms
FlatSize | oo HO e [14. YELLOWSTONE CLOSURE AREA: WATER TEM | |

L Il |~ W m L e -
Rardfadadid (Lo ) 10! | ol iy - | 15. Date Completed | | 10/1/97]
Gravel packed from || Ft. to [ R BT - e e
‘ . | 16. DRILLER/CONTRACTOR CERTIFICATIO
Grouted: To what depth? || 25|

This well was drilled under my jurisdiction

Material used in grouting | Casing Seal

8. Well Head Completion: | lb;té | | 107 1/97]
Pitless Adapter | Yes | v/ No' M= Pl , - o
—_—— [0'Keefe Drilling Company, Inc. -4 WA
9. Well TestData | ' [ﬁ[—,ﬁ ‘Name l )
The infor quested in this section is required for all wells. All depth —

measurements must be from the top or the well casing. All wells under 100 gpm I

must be tested for a minimum of one hour and provide the following information: E’ 6 Box 3810, Butte, MT 59702

o 7 Pump | Bailer | ¢ | (Address |

b) Static water level immediately before testing 13| [ \/,/g,.._; ,Z( o A = ; )
c) Pumping level after one hour || 40 ft. ]Signaturo’

d) Recovery level ft. 1" 13 Time of recovery J'_“—WTl ['mb-mé Lot

e) Pumping Rate | 20 min o hs |  |License No

ells intended to yield 100 gpm or more shall be tested for a period of
hours or more.

MONTANA DEPARTMENT OF NATURAL RESOURCES AND CONSERVATION Inv#| 97130 |
48 N. LAST CHANCE GULCH P.0. BOX 201601 HELENA, MT 59620-1501 444-6610 /77 1645577


akj
Text Box
Hess (new)


Puller.

Port of Montana

S M

WELL LOG REPORT

Wz DRI

State law requires that this form be filed by the water well driller within 60 days after completion of the well.

1. WELLOWN
ﬁu o/ 7 lensam

7. WELL CONSTRUCTION AND COMPLETION

Name Sizaol | Sizeand | Fi Parf
iled | SiRating | (heh | taen 7~ e
2. CURRENT uAILme ADDRESS hols | ofeasing Screen
7 Kind F T
.ﬁb’ﬂlﬂ/\u’ - a4 5 J? ' Size 11":3 ll'u:H
4 don e mf' 4
i ] o
3. WELL LOCATION Y alks ] S
County & [ext e /7| & Y/ & 4 Yz vk
Township .3 s Range g e e
AL _A)'h/ e Section _2</ o L
Lot Black
Subdivision
Tract Number
4. PROPOSEDUSE Domestic X Stock Irrigation
. = = | Was casing left open end? 2 Yes N
Other T specity__ Py & [ 0
o Dopacily_Lub < "Mse Was a packer or seal used? Yes A _No
5. DRILLINGMETHOD > cable, dircolary, | 150, what material
forward rotary, reverse rotary, jetted, | Was the well gravel packed? Yes >, No
other (specify) To what depth was the well grouted? P i
Materlal usedin grouting__ Caw cre 7«
6. WELLLOG | ;
Depth it Well head completion: Pitless adapler
From To Forma[]m . ; 5 Yes No
o 7 7% | Dacom posed P TR op casing 18 in. or greater above grade )
L]l 22 | sswdy Sope Bieee — 2 _Yes No
d2| g wof Drad  Te 8. WELL TEST DATA
| bo ¢ 2 A M&hn ?ll;lmp test |ninrmat:::r:|rgq:rast i&!h#s section s ‘required for all wells.
epth measuremenls shall ba from the top of the well casing unless other-
—?& UF | Skred "L"a“""“"e wise specified. . -
All wells under 100 gprr must be tested for aminimum of one hour and pro-
vide the following information:
a) Alr Pump - ¥ Bailer
b) StaticwaterleuelImmednalalybe!arslaslmg dg. T 1 flow-
ing; closed-in pressure
psi TE gpm
Conlrolled by: valve, reducers, other,
(specify) P
¢} Depth at which pump Is set for test
d} The pupping rate and means of discharge (.., bailing, aifift, pumping)
—___gpm s
g) Maximum drawdown during he test < /iV ft
f) Duration of test; Pumping fim hrs
Recovery lime hrs
g} Recovery water level ft
Amount of time after pumping recovery level water data was taken
e _hrs

Wells intendad 1o yleld 100 gpm ar more shall he tested for a perind of B
hours or more. The test shall follow the development of the well, and shall be
conducted continuously at a constant discharge at least as great as tha in-
tended appropriation. In addition fo the above information, waler level data
shall be collected and recorded on the Department's "Aquifer Test Data" form
Included in each packet of well lags.

NOTE: All wells shall be equipped with an access port 'z inch minimurm or
aprassure gauge thal will indicate the shut-in pressure of a flowing well. Re-
movable caps are acceplable as access ports.

7 f’}\ 3. WAS WELL PLUGGED OR ABANDONED? __Yes <= No
T Iyes, how?
v 10, DATE COMPLETED —71.C. S = &&
11, DRILLERICONTRACTOR'S CERTIFICATION
This well was drilled under my jurisdiction and this report is true to the best of
4 B | my knowledge.
LOChATIo | +K)F/ED
Data
VNG g-F-92
. y ’ - Pr ‘L’M&JI bt\’l&ﬁn
l
Siheedon vt {77 L7
Signalure Licehse No
ATTACH ADDITIONAL SHEETS IF NECESSARY

1520 EAST SIXTH AVENUE

MONTANA DEPARTMENT OF NATURAL RESOURCES & CONSERVATION

HELENA, MONTANA 59620-2301

DNRC

4446610

DRILLE . Flisisee (hvw s oy
OWILFR Cumplete b g
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0 T rIJ (o DRHC
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Form No. 603 R9/82

Schlosser

043

O3N AW 22 A
{\l & WVELL LOG REPORT

Srare law requ;rﬁtﬁf %s form be !B:'Ed by the water well driller within 60 days after completior * "

File No.

026498

[ .
1. WELL OWNER 1 of ﬂﬂ %N 8. WATER LEVEL
Name Wayn DEP . AT Static water level [ 10U | feet below land surface
: If flowing; closed-in pressure psi
2. CURRENT MAILING A | |gpm
TrﬁCt 11 Indian Wells Controlied by: valve, reducers,
3. WELL LOCATION 9. WELL TEST DATA pump X bailer
County Butte Silver Bow County other, (specify)
Township Range Q W Pumping level below land surface:
Vi Ve Ve Secion 27 M4 ft. after hrs. pumping [ TO  Jgpm
Lot Tract 11 Block __ft. after hrs. pumping gpm
Subdivision Indian Wells Tl
10. WAS WELL PLUGGED OR ABANDONED? Yes X No
4. PROPOSED USE Domestic (X Stock [ lrrigation | If yes, how?
Other [ specify 11. DATE COMPLETED April 6, 1984
A T e
5.  DRILLING METHOD X cable, bored, 12, WELL LOG
forward rotary, reverse rotary, jetted, Depth (ft.)
other (spam’v] From 10_ FU_I'_ma"on
6. WELL CONSTRUCTION AND COMPLETION 1 O Top soil
Size of | Size and | From | To Perforations __and/ar = =
ﬂ:lI;Ed me::%glmg (feet) | (fest) Screen 1' 3! BT‘OW}_ cl ay R
Kind From To [ == S
g" 5 5,/8" Size (feet) {feet) 3" 97" G_r_f_ey sandy c]ay =
p.d. X — ' = &
250 +2' | 78¢ 97 155! Grey rock .
h* pyc (s Water - =
200# 15° | 155! = ——
Skill — - —
Saw 100* 155° —~ ——
Was casing left open end? X Yes No = =Rt -
Was a packer or seal used? Yes X No = =
If s0, what material NFK{ BT (use separate sheet if nncaﬂl_
Was the well gTaVE| p?a[:kﬂd? Yes X No 13. DRILLER'S CERTIFICATION
Was the well gm;ned. = -¥ag _X No This well was drilled under my jurisdiction and this report is
Towhat depth? : = true to the best of my knowledge.
Material used in grouting 4/13/84
Well head completion: Pitless adapter e .
: _ Yes _ No 0‘Keefe Drilling Company 4 Mile Road
Top of casing 12 in. or greater above grade Firm Name Al
X Yes _ MNo Butte, Montana - P.0. Box 3810 59702
Address / s /_
7. WHAT IS THE TEMPERATURE OF THE WATER? o~ A s, 287
Degrees Fahrenheit 8i na!ur,;-3 Ed 0"(/?.;:‘&4&' License No
] Measured " IEstimated e SR '
MONTANA DEPARTMENT OF NATURAL RESOURCES & CONSERVATIO DNRG
32 SOUTH EWING HELENA , MONTANA 59620 449-3962

N Sa507

DEPARTMENT — BUREAU COPY
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REED, WAYNE MIKE April 3, 1984
Tract 11, Indian Wells
Buxton 59701 DOMESTIC WELL -- DRY
Depth 215"
Cased 120' ~1}#Fﬂ#“#+f%t\f\‘
6" drive shoe T
\
GPM 14 to 2 by bailing
SWL 110"

Driller: Frosty Kentfield, cable
Helper: Ben Thielen

Tae & nat a dimbole, Sl nessored on 0130/01

(et WA Ron Sdalosser
19047 baskls Budge E9
é\\\f@( 60\10 ]M‘t (66‘ %O

Gov) 161- 2013

Zwl
0[]0/
\@ 10

q6.19
c;f(‘dl**fy

SOT0D



O4 5 Pbuwe sl W b 4 h' qw a2 N WA 1Y el WYY
Form No. 603 (R 6-84) File No.
EP 30 1986
SEP 301986  WELL LOG REPORT
State law requires. thatithis ifaton e filed by the water well driller within 60 days after completion ¢
RESOURCES & CONSERVATION D
e -
1. WELL OWNER 8. WATER LEVEL
Name Static water level [ | feet below land surface
If flowing; closed-in pressure = psi
2. CURRENT MAILING ADDRESS |gpm
1959 oamps0 Controlled by: valve, _ reducers,
Monta other, (specify)
£
r 3. WELL LOCATION 9. WELL TEST DATA pump bailer
County /ey Bow other, (specify)
Township & ﬂ,‘ ,.ﬁ,_N/S Range &7 s E/W Pumping water level below Iand suriace
a Y Ya Section  _ZR ft. after hrs. pumping gpm
Lot = Block fl. after _hrs. pumping{  |gpm
Subdivision 7202/ / 2
10. WAS WELL PLUGGED OR ABANDONED? _ Yes No
4. PROPOSEDUSE Domestic ({ Stock [| lrrigation [ If yes, how?
Other (] specify 11.  DATE COMPLETED \pril
= === J
5. DRILLING METHOD cable, bored, | 12- WELLLOG
forward rotary, reverse rotary, jetted, Depth (ft.
other (specify) From To Formation a
6. WELL CONSTRUCTION AND COMPLETION . Top -
Size of | Sizeand | From | To Perfarations and/or <3 Decompos
drifled | weight (feet) | (feet) | screem i 571 NinkeRXREXREXX
hole of casing == Lozt e
Kind From To
Size (feet) (feet)
Was casing left open end? Yes oo N8 "
Was a packer or seal used? Yes " No 2
If so, what material (UsSsepariis Sheet 1 neceisey)
) =
Was the well gravel packed? Yes No 13. DRILLER’S CERTIFICATION
WaTs the well gm?utad? A, e SN This well was drilled under my jurisdiction and this report is
owh_at aepen 5 : true to the best of my knowledge.
Material used in grouting
Well head completion: Pitless adapter Date
Yes No
Top of casing 12 in. or greater above grade Firm Nioie
Yes No P.U. B
Address
7. WHAT IS THE TEMPERATURE OF THE WATER? ey
Degrees Fahrenheit Signature License No.
[ Measured [C1Estimated
MONTANA DEPARTMENT OF NATURAL RESOURCES & CONSERVATIO DNRG
32 SOUTH EWING HELENA , MONTANA 59620 444.6610
= = ==l

Srare PunLissing Co., Hecths, MowT

DEPARTMENT - BUREAU COPY

V/8x2x%4
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FER- TS/ T
rlr | P ! ot A ,-'.
WELL LOG REPORT N =il
1.WELL OWNER / 7. WELL CONSTRUCTION
Name WIER, GERALD 7 s Hole Casing From To
- Size Size Feat Feet
2.CURRENT MAILING ADDRESS
119295 GERMAN GULCH ROAD 6" Steel +11/2 20
BUTTE, MT 59701 65/8" X .250
4"  PVC 10 140
3. WELL LOCATION INDIAN WELLS COMPLETIONS
County SILVER BOW perforations screen
Township 7 3 (N)s  Range & EW)
/L4 (5 1/4 1/4  SECTION 2.2 Kind From To
Lot Fedei—td Block feet feet
Subdivision JAOD 1A ELES
Tract Number TRAT 3 Skill Saw 80 140
4. PROPOSED USE Domestic X
Irrigation Stock Was casing left open? YES
Other: Was a packer/seal used? NO
Waell gravel packed? NO
5. DRILLING METHOD Cable To What depth Well grouted? 20 FT
Rotary: X Air FWD Reverse Grouting Material: Bentonite/ Hole Plug
Jetied Other: Well head completion :
Pitlass adapter NO
6. WELL LOG Top of casing 18" or greater
From To Formation P A’ above grade YES
0 100 |RED CLAY
100 120 |GRANITE B. WELL TEST DATA
120 130 |SAND All wells under 100 GPM must be tested
130 140 |GRANITE for a minimum of one hour and provide:
A. Alr X Pump Bailer
B. Static Water Level before: ET
If flowing closed in pressure
Psl GPM
Controlled by:
C. Depth of Pump for Test FT
2. Pumping Rate & Discharge 10 GPM
11. DRILLER/CONTRACTOR'S CERTIFICATION E. Maximum Drawdown for test FT
This well was drilled under my F. Duration of test:
jurisdiction and this report Is Pumping time: 1.5 HRS.
true to the best of my knowledge. Recovery Time: HRS.
Date: 6/26/95 G. Recovery Water Level FT
Time after pumping recovery
O'Kesfe Drilling Company water dala was taken 1 HRS.
P.O. Box 3810 2000 Four Mile Road
Butte, MT. 59702 _ 9. WELL PLUGGED OR ABANDONED? NO
[ (N (Vg L 462 If yes, how?
Signature & License No.
Dan O'Keefe 10. DATE COMPLETED 0.0024291

MONTANA DEPARTMENT OF NATURAL RESOURCES
1520 East 6th Ave Helena, MT 59620-2301 406-444-6610

. \c)"’)@_)a O



akj
Text Box
Weir


Appendix 3.2-E
SG-12-3/PZ-12-1 Water Level Monitoring Data



PZ-12-1 Pressure (psi)

3.03

3.02 —

3.01 —

3.00 —

Rhodia Silver Bow Plant, Montana

Silver Bow Creek (SG-12-3) and Piezometer (PZ-12-1) Pressures

U
\

PZ-12-1
SG-12-3

10/18/12

10/22/12 10/26/12 10/30/12
Date

[
11/3/12

[ [
11/712

0.22

0.20

0.18

0.16

SG-12-3 Pressure (psi)
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