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4.3 Upgradient Groundwater Quality

Groundwater quality investigations have developed a useful data set for the region’s groundwater as
well as site-specific groundwater quality. For the purpose of this investigation, background
information has been grouped into two categories: (1) regional and (2) site. Additionally, upgradient
is defined as places in which water flows toward or into the Rhodia site. This includes groundwater
to the south and east of the site as well as to the northeast along the upstream portions of Silver Bow

Creek area.

The region’s groundwater quality was evaluated from residential wells sampled during an
investigation of the SSTOU of the Butte/Silver Bow Superfund Site (EPA ID: MTD980502777). The
regional background concentrations from the residential wells, which are located outside the area of
influence of the SSTOU, provide an indication of the natural occurrence and variability of
constituents in the area. It also provides a basis for understanding the maximum reasonably
achievable cleanup goals for the site, especially considering the range of constituent concentrations

in nearby areas unrelated to the Rhodia site.

Significant attention is given to the site’s upgradient groundwater quality as it provides a context for
understanding the downgradient influence on groundwater quality on the Rhodia site. The evaluation
of upgradient information presents the range of concentrations found; including (where possible) the
maximum detected concentration (MDC) or maximum method detection limit (MMDL). The MDC or
the MMDL, whichever is highest, will be used to compare against on-site and downgradient

groundwater concentrations, when appropriate.

In the effort to understand the apparent range of constituent concentrations, sites like the SSTOU and
the former Silver Bow County Sewage Land Injection Site (CSLIS) are also evaluated. These
possible sources of upgradient constituents may mask the upgradient groundwater conditions, both

regionally and at the site.

4.3.1 Regional Background Groundwater Quality

In addition to the monitoring wells placed and analyzed during the SSTOU investigations, the
groundwater quality at a number of residential wells was also evaluated. The project documents did
not identify screened intervals or geologic strata that were sampled. The wells discussed in the
SSTOU Record of Decision (ROD) (DW-203, DW-206, DW-207, DW-212, DW-215, DW-230, and
DW-313) are located generally along Silver Bow Creek between Butte and Warm Springs, and, as
mentioned, are outside the area of SSTOU tailings influence (see Appendix 4.3-A). The 200 series
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wells are located in Rocker, Nissler, and Miles Crossing and the 300 series well is located in Upper

Deer Lodge Valley. These domestic wells were used as potable drinking water.

Groundwater sampled from these wells may represent the regional background groundwater quality
and indicate the regional variability of constituents in groundwater. Of the constituents analyzed,
arsenic and cadmium were detected in most of the domestic wells. Table 4.3-1 provides a summary
of the dissolved arsenic and cadmium concentrations in and around the SSTOU, including from the
domestic wells, as included in Table 3 of the SSTOU ROD (see Appendix 4.3-B). The domestic well
samples had dissolved arsenic concentrations ranging from 5.5 pug/L to 73 pg/L with an average of 27
pg/L. A sample from DW-313 reported a dissolved arsenic concentration of 99.6 pg/L. Domestic
well samples also had cadmium concentrations ranging from not detected at 0.1 pg/L to 1.1 pg/L.
The SSTOU samples were not analyzed for a number of parameters that might be of interest to the

Rhodia site, including fluoride.

In the 2012 Water Quality Integrated Report for Montana, of the 815 groundwater quality samples
analyzed for arsenic, 758 contained a detected concentration. Of those, 7% were detected at a
concentration above 10 pg/L. These values were collected from groundwater sampling conducted
between July 2007 and June 2010 throughout Montana (MDEQ, 2012a). The Montana Department of
Environmental Quality (MDEQ) also reported in April 2005 a revised action level for arsenic in
residential surface soil, stating, “arsenic occurs naturally in Montana soils at levels above both
generic and Montana specific risk-based concentrations.” In this report, titled “Montana Department
of Environmental Quality Remediation Division Action Level for Arsenic in Surface Soil” (MDEQ,
2012b), they gathered data from 209 native, unimpacted (‘“background”) soil samples collected
throughout Montana. The minimum and maximum concentrations reported were 0.94 mg/kg and 187
mg/kg, respectively, with an arithmetic mean of 29 mg/kg (MDEQ, 2005). However, the
Environmental Protection Agency Region 9 Preliminary Remediation Goals (PRGs) for arsenic is
0.39 mg/kg. Since the PRG level is below the natural background levels, the MDEQ “does not
consider the EPA9 PRG an appropriate screening level for arsenic in Montana soils” and raised the
generic action level two orders of magnitude to 40 mg/kg (the 95% UCL) (MDEQ, 2005). Although
this is concerning soil concentrations, it does speak to the variability of arsenic present, naturally, in

the region.

The SSTOU well data also included a well near the Rhodia site; DW-215 is located about a mile
northeast of the Silver Bow Plant, south of Silver Bow Creek (see Appendix 4.3-A, Sheet 3). Arsenic
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concentrations of 22 ug/L were recorded in 1985 and 1993. Cadmium was reported as non-detected

with a method detection limit of 0.60 ug/L in 1985 and detected at 0.2 pg/L in 1993.

The conclusion of this review of regional background groundwater quality data is that arsenic and
cadmium concentrations in the region are spatially and temporally variable. The range of
concentrations and natural variability must be kept in mind when evaluating impacts to water quality

downgradient of the Silver Bow plant and the site groundwater relationship to upgradient conditions.

4.3.2 Site Upgradient Background Groundwater Quality

Fourteen monitoring wells are located upgradient of the tailing basin and Plant operations: MW-
EPA-1, MW-97-1, MW-97-2, MW-97-5, MW-06-4, MW-06-5, MW-06-6, MW-06-23, MW-06-24,
MW-GW-1, MW-GW-2, MW-GW-3, MW-BSB-4, and MW-MT96-2. The upgradient well locations
are shown in Figure 4.3-1, and well depth intervals, geologic material screened, and sampling history
are presented on Table 4.3-2. The wells screened deeper are not monitoring a separate groundwater
unit (aquifer) as no distinct hydrologic separation is evident. Rather the array of wells and different
screen depths illuminate the natural variability of groundwater quality trends in the aquifer, spatially
at the water table, and with depth. Discussions of hydrologic continuity of the aquifer is presented in

Section 3.2.3.

These wells were sampled during the May 2008 and September 2008 RFI work conducted by Rhodia,
with the exception of MW-GW-2. MW-GW-2 was not sampled because there was insufficient water
volume in the well to purge and collect water samples. MW-EPA-1, MW-97-1, and MW-97-5 were
also sampled during investigations conducted prior to 2008. Wells MW-BSB-4 and MW-MT96-2

were installed by Montana Tech.

The monitoring wells MW-GW-1, MW-GW-2, and MW-GW-3 (see Figure 4.3-1) were installed by
REC to monitor groundwater quality, as specified in NPDES Permit No. MT0030350. These wells
have been periodically sampled from 1998 to present and the available groundwater quality data were
obtained from the EPA’s Permit Compliance System (PCS) website and the Enforcement and
Compliance History Online (ECHO) website. This data is included in the upgradient water quality
dataset but was not reviewed or validated by Rhodia and does contains a few anomalous values that
are much higher (i.e., by at least an order of magnitude) than other concentrations for that location.
These anomalous values are shown on the water quality charts for Nitrate +Nitrite, cadmium, and

lead in Appendix 4.3-C.
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The upgradient groundwater quality data for the wells are summarized in Tables 4.3-3 through 4.3-8,
including the MDC or the MMDL, whichever is higher. Figures 4.3-2 through 4.3-37 show all the
concentrations recorded for the general and site-specific parameters, metals, and radionuclides at
each monitoring well. The MDL is used where a constituent was not detected. This treatment of non-
detects may result in a distortion of maximum concentrations for certain constituents at a few
locations as discussed in the following sections. Upgradient groundwater quality data will be
evaluated in terms of constituent variability, spatial and depth variability, and temporal variability.
Generally speaking, the data summary tables and parameter distribution figures show little difference

for the groundwater quality across the upgradient locations.

For those samples continually reported as non-detect at the MDL, no maximum concentration was
chosen but rather the parameter is assumed to be not present or “never detected.” In accordance with
the “Double Quantification Rule” as stated in the EPAs “Statistical Analysis of Groundwater
Monitoring Data at RCRA Facilities Unified Guidance”, non-detected values should be treated as
‘never-detected’ unless a “quantified measurement (i.e., at or above the reporting limit [RL])” is
recorded for two or more consecutive sampling events (U.S. EPA, 2009, p. 6-11). The Unified
Guidance goes on to say that “never detected” can be used if “at least 6 consecutive non-detect
values initially be present in each well...and additional background well sampling should occur to
raise this number to 10-15” (U.S. EPA, 2009, p.6-12). Although some of the upgradient wells have
not been sampled enough times to quantify as “never detected,” as parameters have only been

measured 1-3 times, there are some with multiple non-detect values recorded.

The MDLs reported for the 8/9/1988, 11/4/1997, 6/30/1998, 9/30/1998, 10/8/1998, and 12/31/1998
sampling events are much higher than present MDL and therefore will not be used in determining the
MMDL. Use of the MDL reported prior to the 3/31/1999 sampling event would result in
overestimated maximum background concentrations. Additionally, data collected on 9/17/2008 at
MW-EPA-1 contain a number of R qualified values as well as MDLs that are higher than other
samples analyzed on the same day. Use of the reported MDL for that date and location may result in
overestimated maximum background concentrations and therefore were not considered in the

evaluation of background conditions.

43.2.1 Constituent Variability
This section discusses the groundwater quality data for the samples from the upgradient monitoring

wells by constituent. The constituents have been broken in five groups: general and site-specific
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parameters, metals, SVOCs, VOCs, radionuclides, and PBCs. The analytical data for the wells are
summarized in Table 4.3-3 through 4.3-8.

4.3.2.1.1 General and Site-specific Parameters

The analytical results for the general and site-specific parameters included in the upgradient data set
are summarized in Table 4.3-3. The MDC or the MMDL, whichever is higher, for each parameter
over the full data set from the wells are also summarized in the table, excluding those samples
mentioned above. The concentrations recorded for each general and site-specific parameter for
samples at each monitoring well are shown on Figures 4.3-2 thru 4.3-10. Time-series plots of the

parameters are included in Appendix 4.3-C.

Of the 27 alkalinity (bicarbonate as CaCO3) analyses, all reported samples had detected
concentrations. The maximum concentration was 322 mg/L and the minimum was 100 mg/L. As for
alkalinity (carbonate as CaCO3), only 2 of the 37 samples analyzed yielded detected values. The
maximum concentration detected was 8 mg/L and the minimum concentration was non-detect at 2

mg/L.

Chloride concentrations in samples from MW-06-5, MW-97-1, and MW-97-2 are about an order of
magnitude higher than samples from the other monitoring wells. All of the 34 samples analyzed
yielded detected concentrations. The maximum recorded concentration was 38 mg/L and the

minimum was 8 mg/L.

Fluoride concentrations in samples from the deeper monitoring wells are consistent with the samples
from the shallow wells, with the exception of samples from MW-BSB-4 and MW-MT96-2. Samples
from these wells have fluoride concentrations of about 10 mg/L. The presence of fluoride deposits in
the region suggests that variable and wide-ranging fluoride concentrations can be expected to occur
naturally. Of the 38 samples collected, 3 were non-detected and 3 were J-qualified. The maximum

recorded concentration was 12.2 mg/L and the minimum was 0.146 mg/L.

The maximum nitrate + nitrite concentration for MW-GW-3, 13 mg/L, appears to be an anomalous
value as it is much higher than the values for the nearby wells and was not found in prior or
subsequent samples from the same well (see Table 4.3-3 and nitrate + nitrite chart in

Appendix 4.3-C). The next highest recorded concentration was 1.1 mg/L, an order of magnitude
smaller than the maximum concentration. Because the maximum value was never duplicated and at
least an order of magnitude higher than the next highest concentration recorded, it is considered

anomalous and therefore will not be cited as the maximum background concentration for nitrate +
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nitrite. The minimum nitrate + nitrite concentration recorded was a non-detect at 0.05 mg/L. Of 164
samples analyzed, only 10 were non-detects. As for nitrogen (ammonia as N), only one of the 27

samples yielded a detected value, however it was detected at the method detection limit.

In the 27 samples analyzed from the background wells, elemental phosphorus was reported only once
above the detection limit in May 2008 in MW-GW-1 at a concentration of 0.072 ug/L. Elemental
phosphorus was not detected in the September 2008 sample from this well. Elemental phosphorus
was not detected in any other sample from the upgradient monitoring wells. The minimum method

detection limit for elemental phosphorous was 0.00004 mg/L.

Total phosphorous was detected in all but 2 of the 36 samples analyzed. The maximum total
phosphorus concentration (8.68 mg/L) shown for MW-97-5 on Figure 4.3-9 is considerably higher
than the values for the other water table monitoring wells. This value was recorded in 1997. Review
of the total phosphorus concentrations in Table 4.3-3 shows much lower concentrations for the 1998
and 2008 groundwater samples for MW-97-5. This value is not shown on the Phosphorous, total

chart in Appendix 4.3-C, because it is much higher than all the other recorded concentrations.

Sulfate was analyzed and detected in 34 samples. The maximum recorded concentration was 72.6

mg/L and the minimum was 13.6 mg/L. these concentrations fall within the same order of magnitude.

4.3.2.1.2 Metals

The analytical results for the metals included in the upgradient data set are summarized in

Table 4.3-4. The MDC or the MMDL, whichever is higher, for each parameter over the full data set
from the wells are also summarized in the table. The concentrations recorded for each metal
constituent at each monitoring well are shown on Figures 4.3-11 through 4.3-33. Time series plots of

the parameters are also included in Appendix 4.3-C.

As a reminder, the MDL is used where a constituent was not detected. This treatment of non-detects
may result in a distortion of maximum concentrations for certain constituents in the earlier (i.e. 1988,
1997, and 1998) groundwater quality data. For example, the detection limit for antimony at that time
was 50 pg/L versus the current detection limit of 0.05 pg/L. Samples yielding detection limit values
during these years were not considered in the determination of maximum concentrations.
Additionally, data collected on 9/17/2008 at MW-EPA-1 contain a number of R-qualified values as
well as MDLs that are higher than other samples analyzed on the same day, these values were also
not considered when determining the maximum concentration. This specifically pertains to MDLs for

beryllium, chromium, cobalt, copper, iron, lead, silver, and zinc.

P:\Mpls\26 MT\46\2646006\W orkFiles\RFI\RFI Final Ph I 2012\Section 4.0 Background_Reference Area Conc\Section 4.3-Groundwater 4.3-6
Ref Conc\Section 4.3 (12-31-12).docx



Aluminum was not detected in any of the 9 samples analyzed in 1997 and 1998 therefore no
distribution figure or plot was made. Similarly, strontium samples were only collected in 1997 and
1998, although the analysis yielded detected concentrations, only 5 samples from 3 well were

analyzed and therefore no figure or plot was made due to limited data points.

Antimony was detected in 22 of 172 samples analyzed. The maximum and minimum concentrations
recorded were both method detection limits of 3 pg/L and 0.05 pg/L. Note the significantly higher
non-detect concentrations for samples collected prior to 1999 in Figure 4.3-11, these values were not

considered while determining the maximum background concentration.

Arsenic concentrations are variable across the upgradient locations. The highest concentrations were
reported for samples from wells located near Sheep Gulch (i.e., MW-06-5, MW-97-1, and
MW-GW-3). Lower concentrations were reported in samples from wells located east of Sheep Gulch
(i.e., MW-97-5 and MW-06-23). All 174 samples analyzed reported detected concentrations, with a
maximum concentration of 59.4 pg/L at MW-06-5 and minimum of 3.6 pg/L at MW-06-24, an order
of magnitude difference. The range of values is comparable to the regional residential wells cited in

the SSTOU ROD.

Barium was detected in all 27 samples analyzed after 1998. The maximum concentration recorded

was 101 pg/L and the minimum was 5.2 pg/L, over an order of magnitude difference.

Beryllium was detected in 3 of 35 samples analyzed. The maximum and minimum concentrations
recorded were both non-detected at method detection limits of 0.076 pg/L and 0.02 pg/L,
respectively. Note the significantly higher non-detect concentrations for samples collected prior to
1999 in Figure 4.3-14, these values were not considered while determining the maximum background

concentration.

The maximum cadmium concentration for MW-GW-3 is much higher (34 pg/L) than the values for
the nearby wells, and was not found in prior or subsequent samples from the same well (see Table
4.3-4 and cadmium chart in Appendix 4.3-C). The next highest value recorded for cadmium was 2.7
pg/L, an order of magnitude smaller than the highest concentration. Because the maximum value was
never duplicated and at least an order of magnitude higher than the next highest concentration
recorded, it is considered anomalous and therefore will not be cited as the maximum background
concentration for cadmium. The minimum cadmium concentration was a method detection limit of

0.02 pg/L, three orders of magnitude less than the maximum concentration recorded, and two orders
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of magnitude less than the second highest concentration. Of the 174 samples analyzed, 71 yielded

detected concentrations.

Calcium was detected in all of the 35 samples analyzed. The maximum concentration recorded was

212,000 pg/L and the minimum was 11,000 pg/L, over an order of magnitude difference.

Chromium was detected in 10 of 35 samples analyzed. The maximum concentration recorded was

2.1 pg/L and the minimum was a method detection limit of 0.2 pg/L, an order of magnitude
difference. Note the significantly higher non-detect concentrations for samples collected prior to
1999 in Figure 4.3-17, these values were not considered while determining the maximum background

concentration.

Cobalt was not detected in 5 of 27 samples analyzed after 1998. Both the maximum and minimum
concentrations were method detection limits of 0.547 pg/L and 0.02 pg/L, respectively. Note the
significantly higher non-detect concentrations for samples collected prior to 1999 in Figure 4.3-18,

these values were not considered while determining the maximum background concentration.

Copper was not detected in 46 of 173 samples analyzed. The maximum concentration recorded was

80 pg/L and the minimum was j-qualified at 0.0017 pg/L, over four orders of magnitude difference.

Iron was detected in 97 of 173 samples analyzed. The maximum concentration recorded was 7,040
pg/L and the minimum was a method detection limit of 0.1 ug/L, almost five orders of magnitude

difference.

Lead was detected in 47 of 173 samples analyzed. The maximum concentration recorded was 60
pg/L, which is higher than the other recorded values and never duplicated. The next highest lead
concentration was 30 pg/L. Because the maximum value was never duplicated and much higher than
the next highest concentration recorded, it is considered anomalous and therefore will not be cited as
the maximum background concentration for lead. The minimum a method detection limit of 0.2 pg/L,

over two orders of magnitude difference.

Magnesium was detected in all of the 35 samples analyzed. The maximum concentration recorded

was 30,700 pg/L and the minimum was 1250 pg/L, over two orders of magnitude difference.
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Manganese was not detected in 5 of 37 samples analyzed. The maximum concentration recorded was
63.1 pg/L and the minimum a method detection limit of 0.05 pg/L, a method detection limit. The

range of concentrations spans over three orders of magnitude.

Mercury was not detected in any of the 35 samples analyzed. All samples collected after 1998 were
recorded at the method detection limit of 0.2 pg/L. Note the significantly higher non-detect
concentrations for samples collected prior to 1999 in Figure 4.3-24, these values were not considered
while determining the maximum background concentration. Because all the samples analyzed yielded
non-detect concentrations and in accordance with the “Double Quantification Rule” mentioned

earlier, mercury is considered “not detected” and therefore no maximum concentration is recorded.

Nickel was detected in 65 of 171 samples analyzed. The maximum concentration recorded was 16

pg/L and the minimum was a method detection limit of 0.2 ug/L, two orders of magnitude difference.

Potassium was detected in all of the 35 samples analyzed. The maximum concentration recorded was

16,100 pg/L and the minimum was 3240 pg/L.

Selenium was detected in 27 of 172 samples analyzed. Both the maximum detected concentration

(13 pg/L at MW-GW-1) was an order of magnitude higher than the other detected concentrations. A
sample from nearby well MW-GW-3 was also high, detected at 12 pg/L. The minimum concentration
was a method detection limit of 0.1 pg/L, approximately two orders of magnitude lower than the
maximum concentration. Note the significantly higher non-detect concentrations for samples
collected prior to 1999 in Figure 4.3-27, these values were not considered while determining the

maximum background concentration.

Silver was not detected in any of the 35 samples analyzed. The method detection limit was recorded
for all the samples analyzed after 1998 at 0.02 pg/L. Note the significantly higher non-detect
concentrations for samples collected prior to 1999 in Figure 4.3-28, these values were not considered
while determining the maximum background concentration. Because all the samples analyzed yielded
non-detect concentrations and in accordance with the “Double Quantification Rule” mentioned

earlier, silver is considered “not detected” and therefore no maximum concentration is recorded.

Sodium was detected in all of the 35 samples analyzed. The maximum concentration recorded was

149,000 pg/L and the minimum was 14,200 pg/L, an order of magnitude difference.
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Thallium was detected in 5 of 35 samples analyzed. The maximum detected concentration was
recorded at 0.05 pg/L and the minimum concentration was recorded at a method detection of

0.02 pg/L. Note the significantly higher non-detect concentrations for samples collected prior to 1999
in Figure 4.3-30, these values were not considered while determining the maximum background

concentration.

The maximum uranium concentration was reported in samples from MW-97-2, which is located near
the Sheep Gulch channel. The concentrations in samples from this well are considerably higher than
the other deeper well locations. The presence of uranium deposits in the region suggests that variable
and somewhat elevated uranium concentrations can be expected to occur naturally. Uranium was
detected in all of the 31 samples analyzed. The maximum concentration recorded was 52.58 pg/L and

the minimum was 0.151 pg/L, over two orders of magnitude difference.

Vanadium was not detected in 1 of 27 samples analyzed since 1998. The maximum concentration
recorded was 9.3 pg/L and the minimum is a method detection limit at 0.2 pg/L, over an order of
magnitude difference. Note the significantly higher non-detect concentrations for samples collected
prior to 1999 in Figure 4.3-32, these values were not considered while determining the maximum

background concentration.

Zinc was detected in 36 of 173 samples analyzed. The maximum concentration recorded was
175 pg/L and the minimum is a method detection limit at 0.5 pg/L, over two orders of magnitude

difference.

The data summary tables and parameter distribution figures show variable groundwater quality
across the up gradient locations, ranging from no difference up to five orders of magnitude
difference. Constituents with at least three orders of magnitude difference between maximum and
minimum concentrations include cadmium, copper, iron, and manganese. For other parameters, both
the maximum and minimum concentrations are method detection limits, including antimony,

beryllium, cobalt, mercury, and silver.

4.3.2.1.3 SVOCs

The analytical results for SVOCs included in the upgradient data set are summarized in Table 4.3-5.
The MDC or the MMDL, whichever is higher, for each parameter over the full data set from the
wells are also summarized in the table. The SVOC concentrations were not plotted on maps because

the SVOCs were not detected in sufficient samples to gain any insight from a graphical presentation.
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Parameters with all non-detected concentrations were considered “not detected” and therefore were

not given a maximum background concentration and will not be discussed further.

In general, SVOCs were not detected in upgradient samples with the exception of 2-Nitrophenol,
bis(2-ethylhexyl)phthalate, phenol, and two PAH constituents (fluoranthene and pyrene). Bis(2-
ethylhexyl)phthalate is a component of plastics and is a common laboratory contaminant. Phenol was
reported only in the May 2008 sample from MW-GW-1 at 8.9 ug/L, but was not detected at 0.063
pg/L in the September 2008 sample. Similarly, phenol was reported at MW-06-24 and MW-06-6 in
May 2008 but then was reported as a non-detect with a detection limit of 0.063 pg/L in the
September 2008 samples, suggesting the elevated concentrations may not be representative of water

quality at these locations

The other detected SVOCs were reported at concentrations close to the detection limit that were not
repeated in other samples from the same locations. Additionally, concentrations near the MDL of
certain PAH compounds were detected in certain groundwater samples from the upgradient wells.
The detected concentrations are flagged with a J-qualifier as the concentrations are below the method
reporting limits and above the method detection limits. Although these J-qualified values may not
reflect actual levels detected in groundwater, the maximum detected J-qualified values are being

included in this report.

4.3.2.1.4 VOCs

The analytical results for VOCs included in the upgradient data set are summarized in Table 4.3-6.
The MDC or the MMDL, whichever is higher, for each parameter over the full data set from the
wells are also summarized in the table. The VOC concentrations were not plotted on maps because
the VOCs were not detected in sufficient samples to gain any insight from a graphical presentation.
Parameters with all non-detected concentrations were considered “not detected” and therefore were

not given a maximum background concentration and will not be discussed further.

VOCs were not detected in the upgradient samples with the exception of random detections of
1,2,4-trimethylbenzene, bromoform, chloroform, chloromethane, o-xylene, and toluene, which were
reported at concentrations generally within a factor of 10 of the MDL. The detected concentrations
are flagged with a J-qualifier as the concentrations are below the method reporting limits and above
the method detection limits. In addition, the constituents were not found in other samples from the
same wells. Although these J-qualified values may not reflect actual levels detected in groundwater,

the maximum detected J-values are being included in this report.
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4.3.2.1.5 Radionuclides

The analytical results for radionuclides included in the upgradient data set are summarized in Table
4.3-7. The MDC or the MMDL, whichever is higher, for each parameter over the full data set from
the wells are also summarized in the table. The concentrations recorded for each radionuclide

constituent at each monitoring well are shown on Figures 4.3-34 thru 4.3-37.

The gross alpha concentrations ranged from not detected at 1 pCi/L to 26 pCi/L, an order of
magnitude difference. The higher concentrations were reported in samples from MW-06-6,
MW-97-1, and MW-97-2, which are located near Sheep Gulch. Gross beta concentrations ranged
from 5.7 pCi/L to 30 pCi/L, almost an order of magnitude difference, with the higher concentrations,

again, found in samples from wells near Sheep Gulch (i.e., MW-97-1, MW-97-2, and MW-06-5).

The highest radionuclide concentrations were consistently found in MW-97-5, which is located
adjacent to a slag pile. It is possible that these higher concentrations recorded are not indicative of
background conditions but rather are the result of groundwater at MW-97-5 being influenced by the
slag. As the radionuclide values at this location, specifically for radium-226 and radium-228, are
much higher than at any of the other wells and because they may be influenced by site conditions,
samples collected from MW-97-5 will not be used to determine maximum background conditions.
With that in mind, for radium-226 all other well samples yielded non-detect concentrations, therefore
radium-226 was deemed “not detected” and no maximum background concentration will be assigned.
Alternatively, radium-228 was detected in samples from MW-06-5, MW-06-6, MW-97-1, and MW-
GW-3. The highest radium-228 concentration was collected from MW-97-1 at 9.2 pCi/L and the
lowest concentration was recorded at a detection limit of 0.63 pCi/L at MW-06-23, an order of

magnitude lower than the maximum concentration.

4.3.2.1.6 PCBs

The analytical results for the PCBs included in the upgradient data set are summarized in

Table 4.3-8. The PCB concentrations were not plotted on maps because PCBs were not detected in
sufficient samples to gain any insight from a graphical presentation. PCBs were not detected in any
groundwater monitoring samples from the upgradient monitoring wells, are considered “not

detected,” were not given a maximum background concentration, and will not be discussed further.

43.2.2 Spatial & Depth Variability
The shallow and deeper water quality constituents were evaluated by charting the concentrations
reported for the shallow and deeper groundwater samples (see Appendix 4.3-C). The constituent

concentrations for the shallow samples are charted as blue, closed diamonds and the constituent
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concentrations for the deeper samples are charted as orange, open squares. As mentioned, these wells

were constructed to evaluate water quality trends with depth, not to imply two separate aquifers.

The major ion concentrations of groundwater samples collected in 2008 from upgradient wells are
plotted on a trilinear (Piper) diagram on Figure 4.3-38d. The plotted data represent analyses in 2008
for all major ions (the 2008 sample having an electrical balance closest to zero for each well). This
trilinear plot illustrates the variability in upgradient groundwater quality as well as some location-
specific trends. The samples from four of the upgradient wells with total depths less than 70 feet near
Sheep Gulch consisted of calcium-chloride type groundwater. A fifth upgradient well near Sheep
Gulch with similar depth requirements, MW-GW-1 (screened between 49 and 59 feet below ground
surface (bgs)) had bicarbonate as the dominant anion present. This natural spatial variability is
present even in a set of wells that might have been assumed to share characteristics. Wells with
depths ranging from 70 to 200 feet bgs contain less calcium, and are bicarbonate type groundwater.
Monitoring wells MW-MT96-2 and MW-BSB-4 are screened below 200 feet bgs have a signature of
sodium-bicarbonate waters, and more than 10 mg/I fluoride (Figure 4.3-5). The presence of fluoride
deposits in the region suggests that variable and localized fluoride concentrations can be expected to

occur naturally and sporadically.

Figure 4.3-39 illustrates groundwater quality with depth in nested or adjacent (within several hundred
feet of each other) wells. Arsenic concentrations in the water table groundwater samples and the deep
groundwater samples both show a range of arsenic concentrations. The arsenic concentrations in the
deeper samples ranged from 3.6 ug/L to 33 pg/L and the arsenic concentrations in the shallow
samples ranged from 3.8 ug/L to 59.4 pg/L. Although for this dataset, samples collected from
monitoring wells near Sheep Gulch (i.e., MW-GW-3, MW-06-5, and MW-97-1) have higher arsenic
concentrations than samples collected from wells located further outside of the Sheep Gulch area
(i.e., MW-06-23, MW-97-5, and MW-GW-1). From the regional SSTOU reference samples
variability greater than this should be expected in naturally-occurring groundwater conditions in the

area.

This review leads to the conclusion that upgradient groundwater quality is best considered as a whole
aquifer, not aggregated by depth. There is significant variability in the upgradient water quality and
though there may be some broad trends in major ionic compositions, those trends do not seem to
govern the concentration of parameters relevant to the site impacts on groundwater quality. As the
purpose of this investigation is to provide the data to determine both constituents of interest as well

as data gaps, evaluating the groundwater quality as a whole is considered to better capture the
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pertinent groundwater quality issues. This approach is also consistent with the hydraulic continuity of

the aquifer, as discussed in Section 3.2.

4.3.2.3 Summary of Data Evaluations for Upgradient Groundwater Characterization

The evaluation also identified a few anomalies in the data set. The elevated point on the nitrate +
nitrite chart is a valid value, but the elevated concentration was not found in prior or subsequent
samples so this anomalous value was removed from the upgradient data set for statistical evaluation.
The elevated points on the antimony, beryllium, and thallium charts were not detected at the
identified concentration. The elevated points for cadmium and lead were valid values (34 pg/L and
60 ng/L, respectively) for these individual samples, but the concentrations were not repeated in
subsequent samples so these anomalous values were removed from the upgradient data set for

statistical evaluation.

This evaluation also demonstrates there are consistent trends of elevated arsenic and fluoride
concentrations in the groundwater upgradient of the Silver Bow Plant. Additionally, although MW-
EPA-1 is located near the tailing basin, the fluoride, total phosphorus, and sulfate concentrations in
samples from this location are consistent with other upgradient monitoring well data. This illustrates

that the tailing basin operations have not influenced the water quality at MW-EPA-1.

It does appear that the groundwater quality near and in Sheep Gulch is different than the upgradient
groundwater quality as a whole. Figure 4.3-39d depicts groundwater quality with depth specifically
for a series of wells within the area of Sheep Gulch in 2008 (MW-06-5, MW-97-1, MW-97-2, MW-
06-5, MW-MT9602, and MWBSB-4). In general, TDS concentrations are higher in groundwater
from shallower wells adjacent to Sheep Gulch, and decrease with depth. Groundwater in wells MW-
06-05, MW-97-1, and MW-97-2, which are all screened above approximately 5300 ft MSL, has
higher TDS, and is calcium-chloride-bicarbonate type water, while groundwater in wells MW-06-06,
MW-MT9602, and MW-BSB-4, which are screened below approximately 5200 ft MSL, has much
lower TDS, and is generally sodium-bicarbonate type water. In this area, groundwater shallower than

approximately 5300 ft MSL is distinctly different from groundwater deeper than 5200 ft MSL.

There is no apparent difference between groundwater at the water table (MW-06-23) and deeper
groundwater (MW-06-24) in groundwater further from the Sheep Gulch area (Figure 4.3-39a; similar
major ion chemistry, and only slight decrease in dissolved oxygen at depth). However, groundwater
quality within 70 feet of ground surface in the Sheep Gulch area is characteristically different (higher

TDS, higher metals concentrations) than deeper water within the Sheep Gulch area and shallower
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groundwater that is further from Sheep Gulch (i.e. MW-06-23, MW-06-24). This apparent difference,
especially in the shallow portions of Sheep Gulch may have something to do with upgradient industry

contributions, which will be evaluated further below.

Also, as mentioned, it appears that the water quality at MW-97-5 may be influenced by the adjacent,
on-site slag pile, as seen in the elevated radionuclide concentrations. No spatial evaluation was

possible for the VOCs, SVOCs, and PCBs due to limited detected concentrations.

4.3.3 Possible Upstream Elevated or Anomalous Constituent Sources
Several upgradient land use changes have affected groundwater quality upgradient of the Rhodia
Silver Bow site: the former municipal sewage treatment land application site, the discharge of
process water from the REC Advanced Silicon Manufacturing facility, and the presence and
remediation of metal-laden tailings located in the Silver Bow Creek floodplain (Figure 4.3-1). It is
important to reiterate here that upgradient refers both to the south and east of the site and to sites

located to the northeast of the site, including the upstream portions of the Silver Bow Creek area.

The former Silver Bow CSLIS lies immediately to the east of the Rhodia Silver Bow site and
operated under a Montana Pollutant Discharge Elimination System (MPDES) permit (MT0027430).
Data collected during a file search at MDEQ indicate that samples of the sludge had the following
approximate maximum concentrations: 89 mg/kg for arsenic; 22 mg/kg for cadmium; 1,140 mg/kg
for fluoride; 78 mg/kg for selenium; and 4.3 percent for total phosphorus (Silver Bow County, 1999).
Additional data on the sludge, sediments, and groundwater from the site were presented previously

(Barr, 2006).

The CSLIS operated from the late 1970s until 1997 and has five monitoring wells with the most
recent water quality data from October 1991. Time series of select parameter concentrations in wells
located on the CSLIS and on the Rhodia property, but potentially downgradient of the CSLIS are
shown in Figure 4.3-40. The time series indicate that concentrations of arsenic, phosphorus, and
selenium may have generally increased in groundwater at the CSLIS site (Well B, Well C, Well D,
and Well F) from 1982 to 1998. No records of samples from these wells after 1998 were obtained.
Total fluoride concentrations generally decreased from 1982 to 1999 in those wells. Similarly,

cadmium also appears to be decreasing over time.

For the constituents analyzed in the CSLIS wells, total arsenic, total cadmium, and total selenium

concentrations are similar to those in the upgradient groundwater wells to the south of the site. Total
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phosphorous concentrations are much higher than in the southern upgradient groundwater wells and

total fluoride concentrations are similar to the shallow southern upgradient groundwater wells.

Since sewage injection ceased, the area is has been used as a county-owned and operated sod farm.
The correspondence of groundwater samples containing elevated nitrate concentrations near or
downgradient from the CSLIS/current sod farm may be evidence that the reported nitrate is a result
of former sewage injection or leaching of sod fertilizer (Figure 4.3-41). Historic injection of sewage
sludge may also have influenced the concentrations of other constituents such as those listed above in

groundwater on the east side of the Rhodia site.

The REC Advanced Silicon Materials is a RCRA large quantity generator (ID No. MTR000004754;
former ASiMI plant) located south of the Rhodia property. The REC plant holds an MPDES permit
(Permit No. MT0030350) and discharges wastewater to Sheep Gulch. The permit allows REC to
discharge solutions with nitrogen, chlorine, phosphorus, fluoride, arsenic, and various trace metals.
The plant has received effluent violations for chlorine (total residual), copper (total recoverable), and
total suspended solids in 2010 and 2011. During periods of high discharge from REC, their discharge
produces surface water flow in Sheep Gulch. For several years, REC plant wastewater discharge
infiltrated to groundwater south of the Rhodia property and emerged as surface water discharge north
of the tailing basin. From early 2004 into 2005, the REC plant discharge was approximately 0.7
MGD, and their discharge produced continuous surface flow in Sheep Gulch from the REC outfall to
Silver Bow Creek. Figure 4.3-42 shows the groundwater quality for select parameters downgradient

of the REC.

The Silver Bow Creek floodplain in this area is one of several Superfund sites in the Upper Clark
Fork River Basin. Since the late 1800s, tailing and other mine wastes containing elevated
concentrations of metals were discharged to, or otherwise entered, Silver Bow Creek virtually
eliminating aquatic life and vegetation in the stream. The SSTOU, as it became known, has become
one of the areas of focus for Superfund cleanup and the major remedial action that resulted was
excavation of tailing and related impacted soils from the floodplain of Silver Bow Creek and
reconstruction of the stream channel and floodplain. These remedial actions were largely complete by
2006. It is likely that, during Rhodia operations, water production wells pulled water from Silver
Bow Creek, especially RP-W-5, which is located approximately 200 feet from the former creek
channel and potentially upgradient of the site. It is therefore possible that contaminants in
groundwater in and near the Silver Bow Creek floodplain, as well as water within the creep, that may

have migrated or been pumped from the SSTOU area onto the site. Magnesium (Figure 4.3-22) and
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selenium (Figure 4.3-27) concentrations, for example, appear to be elevated in groundwater at RP-W-
5, and may be indicators of the past migration of contaminated water related to the SSTOU toward
the Rhodia site. It is expected that, since production at most of the Rhodia production wells has
ceased, the groundwater gradient (and transport of SSTOU-related groundwater) is presently toward

Silver Bow Creek, and away from the Rhodia site.

4.3.4 Conclusions

A wide range of variability in groundwater quality at background locations was demonstrated on both
a regional scale and upgradient of the Rhodia Silver Bow Plant, resultant of naturally variable
constituent distribution and potential impacts from adjacent sites. This complex variability along
with onsite activities, such as extensive pumping of production wells, which may have possibly
induced widespread mixing at depth of the groundwater on site, suggests the upgradient groundwater

quality should be evaluated as a whole, rather than as distinct parts.

Regionally, arsenic concentrations are spatially variable and can range to nearly 100 ug/L. Arsenic
concentrations upgradient of the Silver Bow Plant mimics that variability, ranging from 3.8 pug/L to
59.6 ug/L. Fluoride is highest in samples from MW-BSB-4 and MW-MT96-2 However, the presence
of mineral deposits and mines in the region, as discussed in Section 3, suggests that variable and

somewhat elevated concentrations can be expected to occur naturally.

For the other general, site specific, and metal parameters, concentrations ranged from no difference
across the upgradient portions of the site to five orders of magnitude difference, with most
constituents having at least one order of magnitude difference. Organic constituents were not
consistently found in the background groundwater samples. Very low concentrations were reported
for a few organic constituents, but these compounds were not routinely found in the other samples
from the same well. Therefore, the detection may be representative of the sampling and analytical
system influence. Variable concentrations of radionuclides were also recorded across the site, some
of which may have been influenced by on-site slag piles and thus not indicative of natural

background conditions.

The data for upgradient background values have been presented by identifying the maximum
concentration (as either the detected concentration or detection limit). These upgradient
concentrations will be compared to the groundwater concentrations for the monitoring wells at and
downgradient of the Rhodia Silver Bow Plant in Section 5.3 to determine the constituents of interest

for the site as a whole. Specific SWMUs will evaluate site-specific groundwater quality issues over
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space and time, but will not be referencing background conditions. Localized spatial evaluations will
help determine if a given SWMU of interest is contributing, adversely, to the groundwater quality.

The upgradient dataset may be reevaluated during the risk assessment.

4.3.5 References

Montana Department of Environmental Quality (MDEQ), 2005. Action Level for Arsenic in Surface
Soil, Montana Department of Environmental Quality, Remediation Division, April 2005.

MDEQ, 2007. Background Concentrations for Inorganics in Soil. December 26, 2007.

MDEQ, 2012a. Montana 2012 Final Water Quality Integrated Report. Helena, MT: Montana
Department of Environmental Quality.

MDEQ, 2012b. Montana Department of Environmental Quality Remediation Division Action Level
for Arsenic in Surface Soil. Helena, MT: Montana Department of Environmental Quality.

U.S. Environmental Protection Agency (U.S. EPA), 2009. Statistical Analysis of Groundwater
Monitoring Data at RCRA Facilities Unified Guidance. EPA 530/R-09-007, March 2009.

P:\Mpls\26 MT\46\2646006\W orkFiles\RFI\RFI Final Ph I 2012\Section 4.0 Background_Reference Area Conc\Section 4.3-Groundwater 4.3-18
Ref Conc\Section 4.3 (12-31-12).docx



Tables



Table 4.3-1

Water Quality Data - Domestic Wells
Streamside Tailing Operable Unit
Silver Bow Creek/Butte Area, National Priorities List (NPL) Site, Butte, Montana

Dissolved Dissolved
Arsenic Cadmium
Well ID Sample Date (ng/L) (ng/L)
Domestic Wells (1993 Data Summary-SSTOU)
DW-210 03/10/93 15.8 0.20
DW-222 03/10/93 5.5 0.15
Domestic Wells (ROD-SSTOU; source information attached)
DW-203 01/07/85 20.0 0.70 U
DW-206 01/07/85 33.0 0.70 U
DW-206 04/24/85 26.0 0.50 U
DW-206 12/13/85 28.0 1.1
DW-207 01/07/85 21.0 0.70 U
DW-207 02/28/85 24.0 11U
DW-207 04/24/85 18.0 0.50 U
DW-212 01/07/85 23.0 0.70 U
DW-212 04/24/85 22.0 0.50 U
DW-212 12/13/85 19.0 1.0
DW-215 01/08/85 22.0 0.60 U
DW-215 03/10/93 22.1 0.2
DW-230 01/08/85 39.0 0.60 U
DW-230 04/24/85 73.0 0.50 U
DW-230 07/25/85 36.0 0.20 U
DW-230 12/12/85 35.0 1.0
DW-230 03/10/93 39.1 0.1
Statistics for Regional Data Set
Use 95%
Approximate Insufficient
UPL basis Gamma UCL Detections
95% UPL 34 -
Maximum 73 1.1
Minimum 5.5 --
Mean 27 --
Number of Data Points 19 -
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Table 4.3-2
Upgradient Groundwater Well Information
Rhodia Silver Bow Plant

Monitoring Date Elevations [ft. MSL] Depth [ft bgs] Number of
Location Installed Ground | Topof | Bottom of | Top of | Bottom of Geologic Materials Screened Water Quality
Surface | Screen | Screen | Screen  Screen Samples
MW-EPA-1 | 08/05/88 | 5364.76 | 5339.56 | 5319.56 25.2 45.2 Clay and sand w/ some gravel 5
MW-BSB-4  03/07/96 5351.8 51462 51162 2056 2356  Crapendil sedimentand Lowland 3
Creek Volcanics

MW-97-1 10/18/97 = 5355.8 5343.1 5324.1 12.7 31.7 Silty lean clay 5
MW-97-2 10/17/97 = 5355.7 5305.1 5295.1 50.6 60.6 Silty lean clay 4
MW-97-5 10/20/97 | 5400.1 5348.5 5328.5 51.6 71.6 Silt and sand w/ some gravel 6
MW-GW-1 03/18/98 5410 5361 5351 49 59 -- 52
MW-GW-2 02/23/98 5397 5359.9 5349.9 37.1 471 Clayey silt 36
MW-GW-3 02/28/98 5353 5343.1 5333.1 9.9 19.9 Clayey silt 53
MW-06-4 09/12/06 = 5388.2 5315.2 5295.2 73 93 Mudstone/Claystone 3
MW-06-5 09/14/06 = 5348.2 5344.7 5324.7 3.5 23.5 Clay, sand,and gravel 4
MW-06-6 09/20/06 = 5348.3 5194.3 5174.3 154 174 Clayey silt 4
MW-06-23 09/18/06 = 5426.3 5349.5 5329.5 76.8 96.8 Silt and sand 3
MW-06-24 09/26/06 | 5426.1 5279.5 5269.5 146.6 156.6 Silt and sand 3
MW-MT96-2 -- 5348.6 -- 5129.3 -- 219.3 -- 4
NOTES:

ft MSL - feet above mean sea level

ft bgs - feet, below ground surface
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Table 4.3-3
Upgradiant Groundwater Quality Data - General and Site Specific
Rhodia Silver Bow Plant

[concentration in mg/l]

Alkalinity, Alkalinity, . . Nitrate + Nitrogen, Phosphorus, Phosphorus,
. If
Location Sample bicarbonate as CaCO3 carbonate as CaCO3 (Gl AT Nitrite ammonia as N elemental (white) total SRHEt
ID Date N MDL N MDL N |mbL| N |mDL| N |mDL N MDL N | mbL N |mMDL| N |mMDL
MW-06-4 05/15/2008 138 2 <20 2 20.2 1 0.5 0.2 0.23 0.05  <0.05 0.05 <0.0000234 @ 0.0000234 0.04 0.01  26.7 1
09/18/2008 134 2 <20 2 16.6 0.2 0.5 0.2 0.24 0.05  <0.05 0.05 <0.0000234 @ 0.0000234 0.06 0.01  25.6 4
05/14/2008 316 2 <20 2 295 10 0.3 0.2 0.3 0.05  <0.05 0.05 <0.0000234 @ 0.0000234 0.29 0.01 53.6 2
MW-06-5 09/19/2008 306 2 <20 2 386 10 0.3 0.2 0.73 0.05  <0.05 0.05 0.00358R 0.0000234 0.25 0.01 53 10
12/13/2008 - - -- - - -- -- -- - -- -- - <0.0000234 | 0.0000234 - - - -
MW-06-23 05/13/2008 103 2 <20 2 9.4 0.2 0.2 0.2 0.68 0.05  <0.05 0.05 <0.0000234 @ 0.0000234 0.06 0.01 154 0.2
09/16/2008 101 2 <20 2 9.4 0.2 0.2 0.2 0.74 0.05  <0.05 0.05 <0.0000234 @ 0.0000234 0.04 0.01 15.4 0.2
11/4/19971 - - - - 10 XX 0.28 XX - - - - - - 0.15 XX 35 xx
10/8/1998" -- - ND -- 29 | xx 0.31 XX - - - -- - - 0.12 xx | 39 | xx
MW-97-1 04/14/1999 - - -- - - -- 0.3 XX - -- -- - <0.000004 0.000004 1 XX -- -
05/13/2008 286 2 <2.0 2 332 10 <0.2 0.2 | <0.05 | 0.05 <0.05 0.05 <0.0000234 @ 0.0000234 0.15 0.01 44.9 2
09/17/2008 288 2 <20 2 343 10 0.154J 0.2 | <0.05  0.05 <0.05 0.05 <0.0000234 @ 0.0000234 0.18 0.01 41.2 4
11/4/19971 - - - - 9 XX 0.42 XX - - - - - - 8.68 XX 22 | xx
10/8/1998" - - ND XX 10 XX 0.32 XX - - - - - - 0.07 XX 16 xx
MW-97-5 04/14/1999 - - - - - -- 0.3 XX - -- -- - <0.000004 0.000004 0.4 XX -- -
05/15/2008 120 2 <20 2 10 0.2 0.3 0.2 0.68 0.05  <0.05 0.05 <0.0000234 @ 0.0000234 0.18 0.01 17.6 1
09/17/2008 118 2 <20 2 9.9 0.2 0.3 0.2 0.73 0.05  <0.05 0.05 <0.0000234 @ 0.0000234 0.09 0.01 17.7 0.2
10/8/1998" - - ND XX 12 XX 0.45 XX - - - - - - 0.06 XX 27 | xx
MW-EPA-1 05/14/2008 138 2 <20 2 98.1 4 0.3 0.2 0.3 0.05  <0.05 0.05 <0.0000234 @ 0.0000234 0.05 0.01 33.4 1
09/17/2008 160 2 <20 2 103 4 0.4 0.2 0.31 0.05  <0.05 0.05 <0.0000234 @ 0.0000234 0.05 0.01  32.6 r
6/30/1998" - - - T T T M e - - T T
9/30/1998" - - - e - - T T
12/31/1998" - - - e - - ST T
03/31/1999 - - - R s B - - T T
06/30/1999 - - - R i R B - - T T
09/30/1999 - - - R s B - - T T
12/31/1999 - - - R s B - - T T
03/31/2000 - - - R s A B - - T T
06/30/2000 - - - R i B - - T T
MW-GW-1 | 09/30/2000 - - - R T B - - T T
12/31/2000 - - - R s e B - - T T
03/31/2001 - - - R s B - - T T
06/30/2001 - - - R s B - - T T
09/30/2001 - - - R s B - - T T
12/31/2001 - - - R s B - - T T
03/31/2002 - - - Tt B - - T T
06/30/2002 - - - Mt A B - - T T
09/30/2002 - - - Mt S B - - T T
12/31/2002 - - - T i e - - T T
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Upgradiant Groundwater Quality Data - General and Site Specific

Table 4.3-3

Rhodia Silver Bow Plant

[concentration in mg/l]

Location
ID

MW-GW-1

Alkalinity, Alkalinity, Chloride Fluoride Nitrate + Nitrogen, Phosphorus, Phosphorus, Sulfate
Sample bicarbonate as CaCO3 carbonate as CaCO3 Nitrite ammonia as N elemental (white) total
Date N MDL N MDL N |mbL| N |mDL| N |mDL N MDL N | wmDL N |mbpL| N |mDL
03/31/2003 - - - - B - - | 048 | x - - - - - -
06/30/2003 - - - - -] - - - 048  xx - - - - - - | - -
06/30/2003 - - - -- - - - - -- - - -- - - - - - -
09/30/2003 - - - - -] - - - 05 | xx - - - - - - - -
09/30/2003 - - - -- - - - - -- - - -- - - - - - -
12612008 | - - e S B B W B B B - - e
03/31/2004 | - - e E B B mcn B B - - e M
06302004 | - - e s T B o B B - - e M
09/30/2004 | - - e e T o B B - - e
11302004 | - - e e N e B e - - B
12312004 | - - e i B - - e
03/31/2005 | - - e S B B B B - - e
06302005 | B - e e e e R e B - B e
07/31/2005 | B B e e e B R B B - B o
12312005 | - - e I e A R - S A
06/30/2008 | - - s R M ) A - T
09/30/2008 | - - e B M B I S - T
12312008 | - - s B Wi B I S - T
03312007 | - - S R M ) A - T
06/30/2007 | - - s R M ) A - T
09/30/2007 |-~ - - e B e B e - S N
12312007 | " - - s R M ) A - T
o3st2008 | - - e S B T NS0 B B S - T
05/20/2008 156 2 <20 2 9.3 | 0.2 <0.2 0.2 0.48 @ 0.05 <0.05 0.05 0.000716 0.0000234 @ 0.11 0.01 | 32.7 1
06302008 | - - e S B e B B - e HRE R
09/17/2008 160 2 <20 2 9.4 0.2 |0.188J 0.2 0.48 0.05 | <0.05 0.05 <0.0000234 | 0.0000234 0.08 0.01 | 30.1 4
09/302008 | - - e S R T B B ; I R e R
12312008 | " - - e i B S W B B ; I R e R
033t2000 | - - e S B T S I B S ; I e e R
06/30/2009 | - - e S B T M I I S ; R T e R
09/30/2008 | - - e I R T B e ; S s e R
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Table 4.3-3

Rhodia Silver Bow Plant

[concentration in mg/l]

Upgradiant Groundwater Quality Data - General and Site Specific

Alkalinity, Alkalinity, . . Nitrate + Nitrogen, Phosphorus, Phosphorus,
Location Sample bicarbonate asyCaCO3 carbonate as !{:acos ChicHeS Fluoride Nitrite ammonia as N elemental (white) total SRiEt
ID Date N MDL MDL N|mbpL| N |mpL| N |mMDL| N MDL N | wmDL N |mbpL| N |mDL
12/31/2009 - - ~ e = = | 049 | x - - - - - S R R
- - - - - - - | 051 XX - - - - - - - | -
MW-GW-1 03/31/2010 B - - - - - - = ~ - - - — - ~ —
06/30/2010 . - - il - - | 047 | xx - - - - - mol e
09/30/2010 - - - - - - -~ | 052 | xx - - - - - - R
6/30/1998" - - - - - - - | 049 | xx - - - - - - - -
9/30/1998" -- - - - - - ~ 007 | xx - - - - - - - -
12/31/1998" -- - - - - - ~ 007 | xx - - - - - - - -
03/31/1999 -- -- - - -- -- - 1<0.05 0.05 - - - - - - - R
06/30/1999 - - - - - - ~ 011 xx - - - - - - R
MW-GW-2 09/30/1999 - - - -- - - - 0.11 XX - - - - - - - -
12/31/1999 - - - - - - -~ 1013 | xx - - - - - - O
03/31/2000 - - - - - - ~ | 008  xx - - - - - - O
06/30/2000 -- -- - - -- -- - 1<0.05 0.05 - - - - - - - R
09/30/2000 - - - - - - -~ ] 015  xx - - - - - - R
12/31/2000 - - - - - - ~ 017 | xx - - - - - - R
03/31/2001 - - - - - - - | 026  xx - - - - - - R
06/30/2001 - - - - - - -~ | 032 xx - - - - - - - -
09/30/2001 - - - - - - -~ 1013 | xx - - - - - - - -
12/31/2001 - - - - - - -~ 021 xx - - - - - - - -
03/31/2002 - - - - - - - 0.5 XX - - - - - - - -
06/30/2002 - - - - - - - | 047 xx - - - - - - - -
09/30/2002 - - - - - - = | 063 xx - - - - - - - -
12/31/2002 - - - - - - -~ 012 | xx - - - - - - - -
03/31/2003 - - - - - - - 051 xx - - - ‘ - - N - -
06/30/2003 - - - - - - - 062 xx - - - ‘ - - N - -
09/30/2003 - - - - - - - 057 xx - - - ‘ - - | - - -
12/31/2003 - - - - - . - 082 | xx - - - - - N - -
MW-GW-2 03/31/2004 - - - - - - - | 047 | xx - - - | - B . .
06/30/2004 - - - - - -~ 04 xx - - - ‘ - - | = - -
09/30/2004 - - - - - -~ | 058 xx - - - ‘ - = | = - -
11/30/2004 - - - - - -~ 063 xx - - - _ - | - - -
12/31/2004 - - - - - - | - | 063  xx - - - ‘ - - | - - -
03/31/2005 - - - - - - | - | 064  xx - - - ‘ - - | - - -
06/30/2005 - - - - - - | - ] 047 xx - - - ‘ - - | - - -
07/31/2005 - - - - - - | - ] 052 xx - - - ‘ - - | - - -
06/30/2006 - - - - - - | - ] 048  xx - - - ‘ - - | - - -
09/30/2006 - - - - - - | - ] 03  xx - - - ‘ - - | - - -
03/31/2007 - - - - - - | - ] 058  xx - - - ‘ - - | - - -
06/30/2007 - - - - - - | - ] 026 xx - - - ‘ - - | - - -
06/30/2008 - - - - - - - 04 xx - - - ‘ - - | - - -
6/30/1998" - - - - - - | - | 106  xx - - - ‘ B, - | - - -
9/30/1998" - - - - - - | - | 068 xx - - - ‘ - - | - - -
12/31/1998" - - - - - - | - 043 xx - - - ‘ - - | - - -
03/31/1999 - - - - - - | - 014 x - - - ‘ - - | - - -
06/30/1999 - - - - - - |- 012 x - - - ‘ - - | - - -
09/30/1999 - - - - - - | - 014 x - - - ‘ - - | - - -
12/31/1999 - - - - - - | - 013 xx - - - ‘ - - | - - -
MW-GW-3 | 03/31/2000 - - - - - - - 017 x - - - ‘ - - | - - -
06/30/2000 - - - - - - |- 017 xx - - - ‘ - - | - - -
09/30/2000 - - - - - - - 017 xx - - - ‘ - - | - - -
12/31/2000 - - - - - - | - ] 018 xx - - - ‘ - - | - - -
03/31/2001 - - - - - - - 01 | xx - - - ‘ - - | - - -
06/30/2001 - - - - - - - 017 xx - - - ‘ - - | - - -
09/30/2001 - - - - - - |- 13 xx . - - ‘ _ = | = - -
12/31/2001 - - - - - - - 053 | xx - - - . - _ - -
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Upgradiant Groundwater Quality Data - General and Site Specific

Table 4.3-3

Rhodia Silver Bow Plant

[concentration in mg/l]

Alkalinity, Alkalinity, . . Nitrate + Nitrogen, Phosphorus, Phosphorus,
Location Sample bicarbonate asyCaCO3 carbonate as :I:acos (Gl AT Nitrite ammonia as N elemental (white) total Suliils
ID Date N MDL N MDL N|mbpL| N |mpL| N |mMDL| N MDL N | wmDL N |mbpL| N |mDL
03/31/2002 - - - - - - - - 0.51 XX - - - - - - - -
06/30/2002 - - - - - - - - 0.26 XX - - - - - - - -
09/30/2002 - - - - - - - - 0.29 XX - - - - - - - -
12/31/2002 - - - - - - - - 0.21 XX - - - - - - - -
03/31/2003 - - - - - - - - 0.25 XX - - - - - - - -
06/30/2003 - - - - - - - - 0.36 XX - - - - - - - -
09/30/2003 - - - - - - - - 0.06 XX - - - - - - - -
12/31/2003 - - - - - - - - 0.09 XX - - - - - - - -
03/31/2004 - - - - - - - - 0.1 XX - - - - - - - -
06/30/2004 - - - - - - - - 0.13 XX - - - - - - - -
09/30/2004 - - - - - - - - 0.05 XX - - - - - - - -
11/30/2004 - - - - - - - - 0.08 XX - - - - - - - -
12/31/2004 - - - - - - - - 0.08 XX - - - - - - - -
03/31/2005 - - - - - - - - 0.13 XX - - - - - - - -
06/30/2005 - - - - - - - - 0.14 XX - - - - - - - -
07/31/2005 - - - - - - - - 0.14 XX - - - - - - - -
12/31/2005 - - - - - - - - 0.14 XX - - - - - - - -
03/31/2006 - - - - - - - - 0.18 XX - - - - - - - -
06/30/2006 - - - - - - - - 0.17 XX - - - - - - - -
MW-GW-3 09/30/2006 - - - - -- - - -- 0.12 XX - - - - - - - -
12/31/2006 - - - - - - - - 0.12 XX - - - - - - - -
03/31/2007 - - - - - - - - 0.58 XX - - - - - - - -
06/30/2007 - - - - - - -- - 0.18 XX - - - - - - - -
09/30/2007 - - - - - - -- - 0.19 XX - - - - - - - -
12/31/2007 - - - - - - - - 0.21 XX - - - - - - - -
03/31/2008 - - - - - - - - 0.25 XX - - - - - - - -
05/20/2008 322 2 <20 2 326 10 0.3 0.2 0.3 | 0.05 <0.05 0.05 = <0.0000234  0.0000234 = 0.22 0.01 | 58 10
06/30/2008 - - - - - - - - 028  xx - - - ‘ - - - - -
09/17/2008 284 2 <20 2 326 10 0.3 02 0.26  0.05 <0.05 0.05 | <0.0000234  0.0000234  0.14 | 0.01 576 4
09/30/2008 - - - - - - - - 026 xx - - - - - - - -
12/31/2008 - - - - - - - - 034  xx - - - - - - - -
03/31/2009 - - - - - - - - 049  xx - - - - - - - -
06/30/2009 - - - - - - - - 053 xx - - - - - - - -
09/30/2009 - - - - - - -- - 1.1 xx - - - - - - - -
12/31/2009 - - - - - - -- - 033  xx - - - - - - - -
03/31/2010 - - - - - - - - 029 xx - - - - - - - -
06/30/2010 - - - - - - -- - 036 xx - - - - - - - -
09/30/2010 - - - -- -- - - - 054 xx | - - - ‘ - - - - -
MW-06-24 05/13/2008 116 2 <20 2 81 0.2 03 02 061 | 005 <0.05 0.05  <0.0000234  0.0000234 = 0.06 0.01 13.6 0.2
09/16/2008 119 2 <20 2 8 0.2 03 02 058 | 0.05 <0.05 0.05  <0.0000234  0.0000234 = 0.04 0.01 13.7 0.2
10/29/2006 - 2 <20 2 |- - i e e - - | - - - - -
MW-06-6 05/14/2008 152 2 <20 2 /169 02 04 02 | 0.33 | 0.05 <0.05 0.05  <0.0000234  0.0000234 = 0.05 0.01 239 1
05/28/2008 154 1 <20 2 1 13.6 0.016 04  0.01| 0.32 | 0.005 <0.05 0.05 | <0.0000234 = 0.0000234 | 0.05 | 0.004 23.5| 0.03
09/18/2008 145 2 <20 2 12 | 0.2 05 | 02 029 | 0.05 0.05 0.05  <0.0000234  0.0000234 = 0.04 0.01 24 4
11/4/1997" - - - - 11 xx 029  xx - | - - - - - 0.08 XX 39 | xx
Mw-97-2 | 10/8/1998" - - - - 13 xx | 038 xx - | - - - - | - 011  xx | 38 xx
05/13/2008 264 2 <20 2 1320 10 <02 0.2 | <0.05]| 0.05  <0.05 0.05  <0.0000234  0.0000234 = 0.11 | 0.01 426 2
09/17/2008 260 2 <20 2 133 10 0.146J 0.2 | <0.05| 0.05  <0.05 0.05 | <0.0000234  0.0000234  0.14 | 0.01 433 4
03/25/1999 - - - -- - - 109 | xx - | - - - | -- | - - - - -
MW-BSB-4 05/29/2008 112 1 8 2 /111, 0.016 11,5 0.01 | <0.05 | 0.05 | <0.05 0.05 | <0.0000234 = 0.0000234 | <0.02 | 0.02 72.6| 0.06
09/19/2008 100 2 4 2 114 0.2 122 | 0.2 <0.05| 0.05  <0.05 0.05  <0.0000234 ' 0.0000234 = 0.01 0.01 66 10
03/25/1999 -- - - -- | - | - | 036 xx - | - - - -- | - - - - -
MW-MT96-2| 05/29/2008 117 1 <20 2 | 11.1/0.016 11.6  0.01 | <0.05 | 0.05 | <0.05 0.05 | <0.0000234 0.0000234 | <0.02 | 0.02 70.3| 0.06
09/19/2008 112 2 <2.0 2 112 0.2 12 0.2 | <0.05 0.05 <0.05 0.05 | <0.0000234 0.0000234 0.01 | 0.01 | 65 10
Upgradient Concentration
Maximum 322 8 386 12.2 1.1 0.05 0.000716 8.68 72.6
Rationale MDC MDC MDC MDC MDC MDC MDC MDC MDC
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Table 4.3-4

Upgradiant Groundwater Quality Data - Metals
Rhodia Silver Bow Plant

[concentration in mg/l]

Location Sample Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium Cobalt Copper Iron Lead Magnesium
ID Date Fraction | N | mDL N MDL [ N | mDL [ N | mDL N |wmDpL| N | mDL N MDL N MDL N | mDL N | mpL N MDL N MDL N | mpL
MW-06-23 5/13/2008 T 0 -- 0.09 0.05 4 0.5 90.9 0.05 <0.02 0.02 | 0.04 0.02 26100 50 21 0.2 0.22 0.02 <0.7 0.7 571 20 <0.21 0.21 5200 20
9/16/2008 T - -- 0.08 0.05 3.8 0.5 79.1 0.05 <0.02 0.02 | <0.02| 0.02 26600 50 <0.47 | 047 0.064 0.02 <0.26 0.26 90 20 0.105 0.05 5010 20
MW-06-4 5/15/2008 T - -- 0.42 0.05 27.6 0.5 55.7 0.05 0.04 0.02 | <0.02| 0.02 24000 50 0.4 0.2 0.19 0.02 <1.1 1.1 842 20 0.41 0.02 3880 20
9/18/2008 T - -- 0.43 0.05 25.3 0.5 19.5 0.05 <0.02 0.02 | <0.02| 0.02 25300 50 <0.22 | 0.22 0.087 0.02 0.568 0.568 190 20 0.157 0.05 3700 20
MW-06-5 5/14/2008 T - -- 0.31 0.05 45 0.5 61.4 0.05 <0.02 0.02 | 0.06 0.02 148000 50 0.2 0.2 0.34 0.02 <1.8 1.8 <20 20 <0.26 0.26 24500 20
9/19/2008 T - -- 0.39 0.05 59.4 0.5 84.2 0.05 <0.02 0.02 | 0.04 0.02 174000 50 <0.2 0.2 0.346 0.02 1.816 0.1 230 20 0.296 0.05 28900 20
11/4/1997 D <100 100 <50 50 10 XX <100 100 <1.0 1 <1.0 1 - -- <10 10 <10 10 <10 10 40 XX <10 10 -- --
T - -- - -- - -- -- - - -- -- -- 49000 XX -- -- -- -- -- -- -- - -- - 7000 XX
D <100 100 <3.0 3 - - <100 100 <1.0 1 <1.0 1 - -- <10 10 <10 10 <10 10 <30 30 <10 10 - -
MW-97-1 10/8/1998 T - -- - -- 10 XX -- -- - - -- -- 57000 XX -- -- -- -- -- -- -- - -- - 8000 XX
5/13/2008 T - -- 0.17 0.05 13.7 0.5 40.9 0.05 <0.02 0.02 | 0.09 0.02 204000 50 0.3 0.2 0.37 0.02 <2 2 20 20 0.95 0.02 29400 20
9/17/2008 T - -- 0.15 0.05 19.5 0.5 43.5 0.05 <0.026 0.026 0.1 0.02 212000 50 <0.2 0.2 <0.547 | 0.547 <5.7 5.7 <20 20 <0.88 0.88 30700 20
11/4/1997" D <100 100 <50 50 6 XX <100 100 <1.0 1 <1.0 1 - -- <10 10 <10 10 <10 10 50 XX <10 10 -- --
T - -- - -- -- - -- - - - -- -- 31000 XX -- -- -- -- -- -- - - -- - 7000 XX
10/8/1998" D <100 100 <3.0 3 - - <100 100 <1.0 1 <1.0 1 - -- <10 10 <10 10 <10 10 <30 30 <10 10 - -
MW-97-5 T - -- - -- 5 XX -- - - - -- -- 28000 XX -- -- -- -- -- -- -- - -- - 6000 XX
1/23/2002 T - -- - -- - -- -- - - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
5/15/2008 T -- -- 0.08 0.05 5.1 0.5 101 0.05 0.02 0.02 | <0.02| 0.02 30100 50 1.1 0.2 0.29 0.02 <0.9 0.9 851 20 <0.38 0.38 6650 20
9/17/2008 T - -- 0.07 0.05 4.6 0.5 92.3 0.05 <0.02 0.02 | <0.02| 0.02 30500 50 <0.64 @ 0.64 0.217 0.02 1.094 0.1 550 20 0.285 0.05 6280 20
8/9/1988" T <29.6 29.6 <29 29 10 XX <7.6 7.6 <1.0 1 <5.0 5 39100 XX <5.0 5 <5.0 5 <7.7 7.7 <36 36 <41 4.1 <3810 3810
+ D <100 100 <3 3 - - <100 100 <1.0 1 <1.0 1 - -- <10 10 <10 10 <10 10 <30 30 <10 10 - -
10/8/1998
MW-EPA-1 T - - - - 1 XX - - - - - - 39000 XX - - - - - - - - - - 4000 XX
5/14/2008 T - -- 0.26 0.05 8 0.5 5.2 0.05 <0.02 0.02 | <0.02| 0.02 68100 50 <0.2 0.2 0.09 0.02 <0.3 0.3 38 20 <0.05 0.05 6400 20
9/17/2008" T -- -- 0.26 0.05 8 0.5 9.2 0.05 <4.3 4.3 <0.02 0.02 69500 50 <0.44 | 0.44 | <0.754  0.754 <894.11 R 894.112 | <540 R| 540 <1.28 1.28 6480 20
12/11/2008 T - - - - - - - - - - - - - - - - - - 0.9 0.1 183 20 0.14 | 0.02 - -
6/30/1998" D - - <5.0 5 9 XX - - - - | <01 0.1 - - - - - - <10 10 2230 XX <10 10 - -
9/30/1998" D - - <5 5 11 XX - - - - | <01 0.1 - - - - - - 10 XX <30 30 10 XX - -
12/31/1998" D - - <50 50 8 XX - - - - | <01 0.1 - - - - - - <10 10 160 XX <10 10 - -
3/31/1999 D -- -- <3.0 3 11 XX i -- -- 0.4 XX -- -- -- -- - | - 10 XX 86 XX 3 XX -- --
6/30/1999 D -- -- <3.0 3 9 XX i -- -- 0.5 XX -- -- -- -- - | - 9 XX 429 XX 3 XX -- --
9/30/1999 D -- -- <3.0 3 10 XX i -- -- 0.3 XX -- -- -- -- - | - 4 XX 24 XX <2.0 2 -- --
12/31/1999 D -- -- <3.0 3 9 XX i -- -- 0.7 XX -- -- -- -- - | - 7 XX 27 XX 2 XX -- --
3/31/2000 D -- -- <3.0 3 8 XX i -- -- <0.1 0.1 -- -- -- -- - | - 8 XX 74 XX 3 XX -- --
6/30/2000 D -- -- <3.0 3 9 XX i -- -- 0.3 XX -- -- -- -- - | - 17 XX 119 XX 5 XX -- --
9/30/2000 D -- -- <3.0 3 8 XX i -- -- 0.9 XX -- -- -- -- - | - 10 XX 53 XX 2 XX -- --
12/31/2000 D -- -- <3.0 3 8 XX i -- -- <0.1 0.1 -- -- -- -- - | - 13 XX 1190 XX 2 XX -- --
3/31/2001 D -- -- <3.0 3 8 XX i -- -- 0.2 XX -- -- -- -- - | - 8 XX 40 XX <2.0 2 -- --
6/30/2001 D -- -- <3.0 3 9 XX i -- -- 0.2 XX -- -- -- -- - | - 4 XX 50 XX <2.0 2 -- --
9/30/2001 D -- -- <3.0 3 8 XX i -- -- 0.4 XX -- -- -- -- - | - 6 XX 33 XX <2.0 2 -- --
12/31/2001 D -- -- <3.0 3 8 XX i -- -- 0.1 XX -- -- -- -- - | - <11 11 63 XX <2.0 2 -- --
MW-GW-1 3/31/2002 D -- -- <3.0 3 8 XX i -- -- <0.1 0.1 -- -- -- -- - | - 14 XX 80 XX <2.0 2 -- --
6/30/2002 D -- -- <3.0 3 8 XX i -- -- 0.2 XX -- -- -- -- r -- 8 XX 54 XX <2.0 2 -- --
9/30/2002 D -- -- <3.0 3 9 XX i -- -- <0.1 0.1 -- -- -- -- - | - 33 XX 17 XX <2.0 2 -- --
12/31/2002 D -- -- <3.0 3 8 XX i -- -- <0.1 0.1 -- -- -- -- - | - 2 XX <5.0 5 <2.0 2 -- --
3/31/2003 D -- -- <3.0 3 7 XX i -- -- <0.1 0.1 -- -- -- -- - | - 2 XX <10 10 <2.0 2 -- --
6/30/2003 D -- -- <3.0 3 8 XX i -- -- <0.1 0.1 -- -- -- -- - | - 5 XX 87 XX <2.0 2 -- --
9/30/2003 D -- -- <3.0 3 8 XX i -- -- <0.1 0.1 -- -- -- -- - | - 3 XX 6 XX <2.0 2 -- --
12/31/2003 D -- -- <3.0 3 8 XX i -- -- <0.1 0.1 -- -- -- -- - | - 6 XX 6 XX 2 XX -- --
3/31/2004 D -- -- <1.0 1 8 XX i -- -- 0.2 XX -- -- -- -- - | - 5 XX <0.5 0.5 <1.0 1 -- --
6/30/2004 D -- -- <1.0 1 7 XX i -- -- <0.1 0.1 -- -- -- -- - | - 3 XX <5.0 5 <1.0 1 -- --
9/30/2004 D -- -- <1.0 1 7 XX i -- -- 0.1 XX -- -- -- -- - | - 3 XX 6 XX <1.0 1 -- --
11/30/2004 D -- -- <1.0 1 7 XX i -- -- 0.3 XX -- -- -- -- - | - 4 XX <5.0 5 <1.0 1 -- --
12/31/2004 D -- -- <1.0 1 7 XX i -- -- 0.3 XX -- -- -- -- - | - 4 XX <5.0 5 <1.0 1 -- --
3/31/2005 D -- -- <1.0 1 7 XX i -- -- <0.1 0.1 -- -- -- -- - | - <1.0 1 6 XX <1.0 1 -- --
6/30/2005 D -- -- <1.0 1 8 XX i -- -- <0.1 0.1 -- -- -- -- - | - <1.0 1 8 XX <1.0 1 -- --
7/31/2005 D -- -- <1.0 1 7 XX i -- -- <0.1 0.1 -- -- -- -- - | - <1.0 1 6 XX <1.0 1 -- --
12/31/2005 D -- -- <0.1 0.1 7 XX -- -- -- -- <0.1 0.1 -- -- -- -- -- -- 1 XX <0.1 0.1 <0.1 0.1 -- --
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Table 4.3-4

Upgradiant Groundwater Quality Data - Metals
Rhodia Silver Bow Plant

[concentration in mg/l]

Location Sample Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium Cobalt Copper Iron Lead Magnesium
ID Date Fraction N MDL N MDL N MDL N MDL N | MDL N MDL N MDL N MDL N | MDL N | MDL N MDL N MDL N | MDL

6/30/2006 D - - <1.0 1 7 XX -- - - - <0.1 0.1 - -- -- -- - - 1 XX 12 XX <1.0 1 - -
9/30/2006 D - - <1.0 1 7 XX -- - - - <0.1 0.1 - -- -- -- - - 1 XX <5.0 5 <1.0 1 - -
12/31/2006 D - - <1.0 1 7 XX -- - - - <0.1 0.1 - -- -- -- - - 1 XX 7 XX <1.0 1 - -
3/31/2007 D - - <1.0 1 7 XX -- - - - <0.1 0.1 - -- -- -- - - 2 XX <5.0 5 <1.0 1 - -
6/30/2007 D - - <1.0 1 7 XX -- - - - <0.1 0.1 - -- -- -- - - 1 XX <5.0 5 <1.0 1 - -
9/30/2007 D - - <3.0 3 7 XX -- - - - <0.1 0.1 - -- -- -- - - 1 XX <5.0 5 <2.0 2 - -
12/31/2007 D - - <3.0 3 7 XX -- - - - <0.1 0.1 - -- -- -- - - <1.0 1 <5.0 5 <2.0 2 - -
3/31/2008 D - - <3.0 3 7 XX -- - - - <0.1 0.1 - -- -- -- - - 1 XX <5.0 5 <2.0 2 - -
5/20/2008 T - - 0.16 0.05 6.8 0.5 83.2 @ 0.05 <0.02 0.02 | 0.03 @ 0.02 46600 50 0.2 0.2 0.06 0.02 0.0017 J 0.1 23 20 0.62 0.02 11600 R 20
MW-GW-1 6/30/2008 D - - <3.0 3 7 XX -- - - - <0.1 0.1 - -- -- -- - - 1 XX <5.0 5 <2.0 2 - -
9/17/2008 T - - 0.13 0.05 6.6 0.5 83.5 @ 0.05 <0.02 0.02 | <0.02 | 0.02 48300 50 0.56 0.2 | <0.075 0.075 <0.403 0.403 <20 20 0.238 0.05 11900 20
9/30/2008 D - - <3.0 3 7 XX -- - - - <0.1 0.1 - -- -- -- - - <1.0 1 <5.0 5 <2.0 2 - -
12/31/2008 D - - <3.0 3 7 XX -- - - - <0.1 0.1 - -- -- -- - - 1 XX 6 XX <2.0 2 - -
3/31/2009 D - -- <3.0 3 6 XX -- - - - <0.1 0.1 - -- -- -- - - <1.0 1 <5.0 5 <2.0 2 - -
6/30/2009 D - -- <3.0 3 8 XX -- - - - <0.1 0.1 - - - - - - <1.0 1 <5.0 5 <2.0 2 - -
9/30/2009 D - -- <3.0 3 7 XX -- - - - <0.1 0.1 - -- - - - - <10 10 <5.0 5 <2.0 2 - -
12/31/2009 D - -- <3.0 3 7 XX -- - - - <0.1 0.1 - -- -- -- - - <1.0 1 <5.0 5 <2.0 2 - -
3/31/2010 D - -- <3.0 3 7 XX -- - - - <0.1 0.1 - -- -- -- - - <1.0 1 <5.0 5 <2.0 2 - -
6/30/2010 D - -- <3.0 3 8 XX -- - - - <0.1 0.1 - -- -- -- - - <1.0 1 <5.0 5 <2.0 2 - -
9/30/2010 D - -- <3.0 3 7 XX -- - - - <0.1 0.1 - -- -- -- - - <1.0 1 <7.0 7 <2.0 2 - -
6/30/1998" D - -- <5.0 5 18 XX -- - - - <1.0 1 - -- -- -- - - 20 XX 1090 XX 10 XX - -
9/30/1998" D - -- <5.0 5 18 XX -- - - - 2 XX - -- -- -- - - 60 XX 380 XX 30 XX - -
12/31/1998" D - -- <50 50 27 XX -- - - - <1.0 1 - -- -- -- - - 10 XX 160 XX <10 10 - -
3/31/1999 D - - <3.0 3 28 XX -- - - - <0.1 0.1 - -- -- -- - - 8 XX 229 XX <2.0 2 - -
6/30/1999 D - - <3.0 3 18 XX -- - - - 0.6 XX - -- -- -- - - 29 XX 238 XX 11 XX - -
9/30/1999 D - - <3.0 3 22 XX -- - - - 0.2 XX - - -- -- - - 8 XX 170 XX 3 XX - -
12/31/1999 D - - <3.0 3 17 XX -- - - - 0.3 XX - -- -- -- - | - 34 | XX 359 XX 18 XX - -
3/31/2000 D - - <3.0 3 18 XX -- - - - 0.1 XX - -- -- -- i 10 | XX 241 XX 4 XX - -
6/30/2000 D - - <3.0 3 17 XX -- - - - 0.09 XX - -- -- -- i 27 | XX 619 XX 13 XX - -
9/30/2000 D - - <3.0 3 21 XX -- - - - 0.3 XX - -- -- -- - | - 11 | XX 78 XX 3 XX - -
12/31/2000 D - - <3.0 3 17 XX -- - - - 0.7 XX - -- -- -- - | - 31 | XX 333 XX 5 XX - -
3/31/2001 D - - <3.0 3 18 XX -- - - - <0.1 0.1 - -- -- -- i 10 | XX 12 XX <2.0 2 - -
6/30/2001 D - - <3.0 3 16 XX -- - - - 0.3 XX - -- -- -- - | - 20 | XX 266 XX 3 XX - -
9/30/2001 D - - <3.0 3 25 XX -- - - - 0.1 XX - -- -- -- i 15 | XX 105 XX <2.0 2 - -
12/31/2001 D - - <3.0 3 14 XX -- - - - 0.6 XX - -- -- -- i 23 | XX 281 XX 3 XX - -
3/31/2002 D - - <3.0 3 24 XX -- - - - 0.5 XX - -- -- -- - | - 26 | XX 130 XX 16 XX - -
6/30/2002 D - - <3.0 3 18 XX -- - - - 0.9 XX - -- -- -- - | - 69 | XX 470 XX 6 XX - -
MW-GW-2 9/30/2002 D - - <3.0 3 19 XX -- - - - 0.6 XX - -- -- -- - | - 9 | XX 12 XX <2.0 2 - -
12/31/2002 D - - <3.0 3 17 XX -- - - - 0.4 XX - -- -- -- i 8 | XX <10 10 <2.0 2 - -
3/31/2003 D - - <3.0 3 17 XX -- - - - <0.1 0.1 - - - - - - 12 | XX 10 XX <2.0 2 - -
6/30/2003 D - - <3.0 3 12 XX -- - - - 0.2 XX - -- -- -- - | - 21 | XX 134 XX <2.0 2 - -
9/30/2003 D - - <3.0 3 15 XX -- - - - <0.1 0.1 - - - - - | - 7 | XX <5.0 5 <2.0 2 - -
12/31/2003 D - - <3.0 3 12 XX - - - - 0.4 XX - -- -- -- - | - 8 | XX 20 XX <2.0 2 - -
3/31/2004 D - - <1.0 1 12 XX - - - - 0.5 XX - -- -- -- - | - 51 | XX 90 XX <1.0 1 - -
6/30/2004 D - - <1.0 1 21 XX - - - - 0.4 XX - -- -- -- - | - 30 | XX 76 XX <1.0 1 - -
9/30/2004 D - - <1.0 1 16 XX - - - - 0.2 XX - -- -- -- - | - 7 | XX <5.0 5 <1.0 1 - -
11/30/2004 D - - <1.0 1 14 XX -- - - - 2.7 XX - -- -- -- - | - 18 | XX <5.0 5 <1.0 1 - -
12/31/2004 D - - <1.0 1 14 XX - - - - 2.7 XX - - -- -- - | - 18 XX <5.0 5 <1.0 1 - -
3/31/2005 D - - <1.0 1 21 XX - - - - <0.1 0.1 - - - - i 3 XX 9 XX <1.0 1 - -
6/30/2005 D - - <1.0 1 27 XX - - - - <0.1 0.1 - - - - - | - 3 XX <5.0 5 <1.0 1 - -
7/31/2005 D - - <1.0 1 18 XX - - - - <0.1 0.1 - - - - - | - 2 XX <5.0 5 <1.0 1 - -
6/30/2006 D - - <1.0 1 17 XX - - - - 0.4 XX - - - - - - 12 XX 21 XX <1.0 1 - -
9/30/2006 D - - <1.0 1 17 XX - - - - <0.1 0.1 - - - - - | - 4 XX 8 XX <1.0 1 - -
3/31/2007 D - - <1.0 1 18 XX - - - - <0.1 0.1 - - - - i 4 XX <5.0 5 <1.0 1 - -
6/30/2007 D - - <1.0 1 17 XX - - - - <0.1 0.1 - - - - - | - 4 XX <5.0 5 <1.0 1 - -
6/30/2008 D - - <3.0 3 19 XX - - - - <0.1 0.1 - - - - - | - 3 XX <5.0 5 <2.0 2 - -
MW-GW-3 6/30/1998" D - -- <5.0 5 46 XX -- - - - <1.0 1 - -- -- -- - | - 20 XX 560 XX 10 XX - -
9/30/1998" D - -- <5.0 5 22 XX -- - - - 34 XX - -- -- -- - - 80 XX 130 XX 60 XX - -
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Table 4.3-4

Upgradiant Groundwater Quality Data - Metals
Rhodia Silver Bow Plant

[concentration in mg/l]

Location Sample Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium Cobalt Copper Iron Lead Magnesium
ID Date Fraction N MDL N MDL N MDL N MDL N | MDL N MDL N MDL N MDL N | MDL N | MDL N MDL MDL N | MDL
12/31/1998" D - -- <50 50 22 XX -- - - - <1.0 1 - -- -- -- - - 10 XX 160 XX <10 10 - -
3/31/1999 D - - <3.0 3 29 XX -- - - - 0.7 XX - -- -- -- - - 9 XX 58 XX 3 XX - -
6/30/1999 D - - <3.0 3 23 XX -- - - - 0.9 XX - -- -- -- - - 9 XX 38 XX 3 XX - -
9/30/1999 D - - <3.0 3 20 XX -- - - - 0.4 XX - -- -- -- - - 4 XX 33 XX <2.0 2 - -
12/31/1999 D - - <3.0 3 18 XX - - - - 0.1 XX - -- -- -- - - 6 XX 25 XX 2 XX - -
3/31/2000 D - - <3.0 3 16 XX -- - - - <1 0.1 - -- -- - - - 8 XX 55 XX 3 XX - -
6/30/2000 D - - <3.0 3 18 XX -- - - - 0.3 XX - - - - - - 9 XX 46 XX 3 XX - -
9/30/2000 D - - <3.0 3 20 XX -- - - - 0.6 XX - -- -- -- - - 12 XX 46 XX 3 XX - -
12/31/2000 D - - <3.0 3 17 XX -- - - - 0.3 XX - -- -- -- - - 17 XX 274 XX <2.0 2 - -
3/31/2001 D - - <3.0 3 20 XX -- - - - <0.1 0.1 - - - - - - 5 XX 40 XX <2.0 2 - -
6/30/2001 D - - <3.0 3 18 XX -- - - - 0.1 XX - -- -- -- - - 4 XX 34 XX <2.0 2 - -
9/30/2001 D - - <3.0 3 25 XX -- - - - <0.1 0.1 - - - - - - 15 XX 105 XX <2.0 2 - -
12/31/2001 D - - <3.0 3 18 XX -- - - - 0.1 XX - -- -- -- - - 6 XX 61 XX <2.0 2 - -
3/31/2002 D - - <3.0 3 18 XX - - - - 0.1 XX - - - - - - 26 XX 180 XX 4 XX - -
6/30/2002 D - - <3.0 3 21 XX - - - - 0.5 XX - -- -- -- - - 7 XX 40 XX <2.0 2 - -
9/30/2002 D - - <3.0 3 21 XX - - - - 0.3 XX - -- -- -- - - 5 XX <5.0 5 <20 20 - -
12/31/2002 D - - <3.0 3 20 XX - - - - 0.1 XX - -- -- -- - - 3 XX <10 10 <2.0 2 - -
3/31/2003 D - - <3.0 3 20 XX - - - - 0.4 XX - -- -- -- - - 7 XX <10 10 <2.0 2 - -
6/30/2003 D - - <3.0 3 20 XX - - - - 0.1 XX - -- -- -- - - 6 XX 55 XX <2.0 2 - -
9/30/2003 D - - <3.0 3 22 XX - - - - <0.1 0.1 - - - - - - 4 XX 5 XX <2.0 2 - -
12/31/2003 D - - <3.0 3 21 XX - - - - <0.1 0.1 - - - - - - 7 XX <5.0 5 <2.0 2 - -
3/31/2004 D - - <1.0 1 20 XX - - - - 0.1 XX - -- - - - - 6 XX <5.0 5 <1.0 1 - -
6/30/2004 D - - <1.0 1 18 XX - - - - <0.1 0.1 - - - - - - 6 XX <5.0 5 <1.0 1 - -
9/30/2004 D - - <1.0 1 17 XX - - - - 0.2 XX - - - - - - 4 XX <5.0 5 <1.0 1 - -
11/30/2004 D - - <1.0 1 21 XX - - - - 0.1 XX - - - - - - 6 XX <5.0 5 <1.0 1 - -
MW-GW-3 12/31/2004 D - - <1.0 1 21 XX - - - - 0.1 XX - - - - - - 6 XX <5.0 5 <1.0 1 - -
3/31/2005 D - - <1.0 1 23 XX - - - |- <0.1 0.1 | - - | - i e <1.0 1 10 XX <1.0 1 - -
6/30/2005 D - - <1.0 1 22 XX - - - |- <0.1 0.1 | - - | - i e 2 XX <5.0 5 <1.0 1 - -
7/31/2005 D - - <1.0 1 21 XX - - - [ <0.1 01 | - - | - i e <1.0 1 <5.0 5 @ <1.0 1 - -
12/31/2005 D - - <0.1 0.1 23 XX - - - [ <0.1 01 | - - | - i e 2 XX 20 xx | <04 0.1 - -
3/31/2006 D - - <1.0 1 34 XX - - - |- <0.1 0.1 | - - | - i e 2 XX 13 XX <1.0 1 - -
6/30/2006 D - - <1.0 1 22 XX - - - |- <0.1 0.1 | - - | - i e 2 XX 7 XX <1.0 1 - -
9/30/2006 D - - <1.0 1 22 XX - - - [ <0.1 01 | - - | - i e 2 XX 9 XX <1.0 1 - -
12/31/2006 D - - <1.0 1 23 XX - - - [ <0.1 0.1 | - - | - i e 2 XX 7 XX <1.0 1 - -
3/31/2007 D - - <1.0 1 35 XX - - - |- <0.1 01 | - - | - i e 4 XX <5.0 5 <1.0 1 - -
6/30/2007 D - - <1.0 1 21 XX - - - |- <0.1 01 | - - | - i e 2 XX <5.0 5 <1.0 1 - -
9/30/2007 D - - <3.0 3 22 XX - - - |- <0.1 01 | - - | - i e 2 XX <5.0 5 <2.0 2 - -
12/31/2007 D - - <3.0 3 23 XX - - - [ <0.1 01 | - - | - i e 2 XX <5.0 5 <2.0 2 - -
3/31/2008 D - - <3.0 3 28 XX - - - - <0.1 01 | - - | - - - - 4 | XX <10 10 | <20 2 - -
5/20/2008 T - - 0.2 0.05 | 24.1 0.5 71.4 | 0.05 <0.02 0.02 | <0.02| 0.02 | 182000 50 | 03 02 | 0.18 | 0.02 0.0023J | 0.1 <20 20 | 0d1 0.02 19800 R 20
6/30/2008 D - - <3.0 3 22 XX - - - [ <0.1 01 | - - - i e 2 | XX <5.0 5 <2.0 2 - -
9/17/2008 T - - 0.14 0.05 | 19.2 0.5 65.1 0.05 <0.02 | 0.02 | <0.02| 0.02 | 189000 50 <0.2 0.2 | 0.384 0.02 1.198 | 041 <20 20 0.08 0.05 20800 20
9/30/2008 D - - <3.0 3 20 XX - - - [ <0.1 01 | - - | - i e 1 | XX <10 10 <2.0 2 - -
12/31/2008 D - - <3.0 3 21 XX - - - |- <0.1 01 | - - | - i e 2 | XX <5.0 5 <2.0 2 - -
3/31/2009 D - - <3.0 3 24 XX - - - |- <0.1 01 | - - | - i e 2 | XX <10 10 <2.0 2 - -
6/30/2009 D - - <3.0 3 21 XX - - - |- <0.1 01 | - - | - i e 1 | XX <6.0 6 <2.0 2 - -
9/30/2009 D - - <3.0 3 24 XX - - - [ <0.1 01 | - - | - i e <10 .10 <5.0 5 <2.0 2 - -
12/31/2009 D - - <3.0 3 26 XX - - - [ <0.1 01 | - - | - i e 3 | XX <5.0 5 <2.0 2 - -
3/31/2010 D - - <3.0 3 37 XX - - - [ <0.1 01 | - - | - i e <1.0 | 1 <5.0 5 <2.0 2 - -
6/30/2010 D - - <3.0 3 32 XX - - - [ <0.1 01 | - - - i e 2 | XX 6 XX <2.0 2 - -
9/30/2010 D - - <3.0 3 30 XX - - - - <0.1 01 | - - | - - - - 2 XX <10 10 <2.0 2 - -
MW-06-24 5/13/2008 T - - 0.08 0.05 3.9 0.5 83.7 @ 0.05 <0.02 0.02 | <0.02 0.02 = 29000 50 0.2 0.2 0.11 0.02 <0.5 | 05 <20 20 <0.02 0.02 6400 20
9/16/2008 T - - 0.1 0.05 3.6 0.5 89.4 @ 0.05 <0.02 0.02 | <0.02 0.02 28800 50 <0.2 0.2 0.142 = 0.02 <0.37 | 037 <20 20 0.06 0.05 6170 20
5/14/2008 T - - 0.1 0.05 5.1 0.5 10.6 0.05 <0.02 0.02 | <0.02 0.02 = 32800 50 0.2 02 0.2 0.02 <0.5 | 05 41 20 <0.12 0.12 4840 20
MW-06-6 5/28/2008 T - - <0.1 0.1 5.1 0.5 11.3  0.05 0.02 0.02 | 0.04 0.02 34500 50 <0.2 02 o0M 0.02 <0.4 . 04 80 20 <0.2 0.2 4830 20
9/18/2008 T - - 0.1 0.05 4.5 0.5 9.2 0.05 <0.02 0.02 | 0.03 0.02 33500 50 | <0.2 0.2 | 0.092 0.02 <0.289 | 0.289 30 20 | 0.164 0.05 4660 20
97 + D <100 | 100 <50 50 8 XX <0.1 100 <1.0 1 <1.0 1 - - | <10 10 | <10 10 <10 .10 <30 30 | <10 10 - -
MW-97-2 11/4/1997 T __ — — N — — ~ ~ - ~ - ~ 41000 xx — N n — — — — N — N 6000 o
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Table 4.3-4

Upgradiant Groundwater Quality Data - Metals
Rhodia Silver Bow Plant

[concentration in mg/l]

Location Sample Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium Cobalt Copper Iron Lead Magnesium
ID Date Fraction | N | mDL N MDL [ N | mDL [ N | mDL N |wmDpL| N | mDL N MDL N MDL N | mDL N | mpL N MDL N MDL N | mpL
+ D <100 100 <3.0 3 - - <100 100 <1.0 1 <1.0 1 - -- <10 10 <10 10 <10 10 <30 30 <10 10 - -
10/8/1998
MW-97-2 T - - - - 10 XX - - - - - - 46000 XX - - - - - - - - - - 7000 XX
5/13/2008 T - - 0.12 0.05 9 0.5 30 0.05 <0.02 0.02 | 0.07 | 0.02 193000 50 <0.2 0.2 0.29 0.02 <1.6 1.6 <20 20 0.54 0.02 29900 20
9/17/2008 T -- - 0.13 0.05 9.7 0.5 32.5 0.05 <0.076 @ 0.076 | 0.09 @ 0.02 197000 50 <0.2 0.2 <0.382 | 0.382 <16.034 16.034 <30 30 <0.89 0.89 30600 20
3/25/1999 D - - - -- 12 XX -- - - - <1 1 - -- -- -- - -- -- -- -- -- -- -- -- --
MW-BSB-4 5/29/2008 T -- -- < 0.05 0.05 14.7 0.05 5.6 0.05 < 0.02 0.02 | 0.03 | 0.02 11000 50 <0.2 0.02 0.11 0.02 <0.3 0.03 7040 20 < 0.08 0.08 1290 20
9/19/2008 T - -- < 0.05 0.05 12 0.05 6 0.05 @ <0.020 0.02 | 0.04 | 0.02 11500 50 <0.2 0.02 0.039 0.02 < 0.100 0.1 2060 20 0.062 | 0.005 1250 20
3/25/1999 D - - - -- 33 XX -- -- -- - <1.0 1 - -- -- -- - -- -- - -- -- -- -- -- --
MW-MT96-2 5/29/2008 T -- -- <0.05 0.05 15.5 0.5 5.2 0.05 <0.02 0.02 | <0.02| 0.02 13100 50 <0.2 0.2 <0.02 0.02 <0.2 0.2 <20 20 <0.03 0.03 1580 20
9/19/2008 T -- -- <0.05 0.05 14.4 0.5 5.9 0.05 <0.02 0.02 | 0.03 | 0.02 13500 50 <0.2 0.2 0.021 0.02 <0.121 0.121 <20 20 0.091 0.05 1570 20
Upgradient Concentration
Maximum -- 3 59.4 101 0.076 2.7 212000 2.1 0.547 80 7040 30 30700
Rationale -- MMDL MDC MDC MMDL MDC MDC MDC MMDL MDC MDC MDC MDC
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Table 4.3-4
Upgradiant Groundwater Quality Data - Metals
Rhodia Silver Bow Plant

[concentration in mg/l]

Location Sample Manganese Mercury Nickel Potassium Selenium Silver Sodium Strontium Thallium Uranium Vanadium Zinc
ID Date Fraction N MDL N MDL N MDL N | mpL N | mpL N | mpL N MDL [ N | mbL N MDL N MDL N MDL N | mDpL
MW-06-23 5/13/2008 T 63.1 0.05 <0.2 0.2 21 0.2 7540 2000 <1.0 1 <0.02 0.02 17400 100 -- - <0.02 0.02 3.4 0.02 8.1 0.2 <2.6 2.6
9/16/2008 T 8.6 0.05 <0.2 0.2 0.4 0.2 7400 2000 <1.0 1 <0.02 0.02 17900 100 -- - <0.02 0.02 3.388 0.02 6.1 0.2 <5.9 5.9
MW-06-4 5/15/2008 T 7.76 0.05 <0.2 0.2 0.4 0.2 6850 2000 <1.0 1 <0.02 0.02 48700 100 -- - 0.02 0.02 4.5 0.02 7.7 0.2 <6.2 6.2
9/18/2008 T 3.6 0.05 <0.2 0.2 0.4 0.2 7100 2000 1.1 1 <0.02 0.02 53300 100 -- - <0.02 0.02 4.817 0.02 54 0.2 <8.5 8.5
MW-06-5 5/14/2008 T 13.5 0.05 <0.2 0.2 1.7 0.2 13700 2000 <1.0 1 <0.02 0.02 134000 100 -- - <0.02 0.02 6.8 0.02 9.3 0.2 <1.3 1.3
9/19/2008 T 14 0.05 <0.2 0.2 1.8 0.2 16100 2000 <1.0 1 <0.02 0.02 149000 100 -- - <0.03 0.02 6.23 0.02 7.8 0.2 <3.3 3.3
11/4/1997 D 10 XX <1.0 1 <10 10 - -- <5.0 5 <5.0 5 -- - 300 XX <100 100 - - <100 100 <10 10
T - - - - - - 6000 XX -- -- - -- 25000 XX -- - - - 16.7 XX - - - --
D <10 10 <1.0 1 <10 10 - -- <5.0 5 <5.0 5 -- - 300 XX <100 100 - - <100 100 <10 10
MW-97-1 10/8/1998 T - - - - - - 7000 XX - - - - 25000 XX - - - - - - - - - -
5/13/2008 T 9.26 0.05 <0.2 0.2 1.7 0.2 14400 2000 <1.0 1 <0.02 0.02 56900 100 -- - <0.02 0.02 31 0.02 4.4 0.2 <0.9 0.9
9/17/2008 T 18.8 0.05 <0.2 0.2 3.9 0.2 15500 2000 <1.0 1 <0.02 0.02 64600 100 -- - 0.022 0.02 28.72 0.02 4 0.2 <2.2 2.2
11/a/1997" D 30 xx | <1.0 1 <10 | 10 - - <5.0 5 <5.0 5 - - 200 | xx <100 100 - - <100 100 10 XX
T - - - - - - 7000 | xx - - - - 25000 | xx - - - - 28.6 XX - - - -
10/8/1998" D <10 | 10 | <1.0 1 <10 | 10 - - <5.0 5 <5.0 5 - - 200 xx | <100 100 - - <100 100 <10 10
MW-97-5 T - - - - - - 7000 | xx - - - - 21000 | xx - - - - - - - - - -
1/23/2002 T - - - - - - - -- -- -- - -- -- - -- - - - 104 XX - - - --
5/15/2008 T 14.4 0.05 <0.2 0.2 1.4 0.2 7690 2000 <1.0 1 <0.02 0.02 22200 100 -- - <0.02 0.02 9.3 0.02 9.3 0.2 <2.1 21
9/17/2008 T 9 0.05 <0.2 0.2 1.2 0.2 7800 2000 <1.0 1 <0.02 0.02 22900 100 -- - <0.02 0.02 8.115 0.02 7.2 0.2 <6.2 6.2
8/9/1988" T <5 5 <0.2 0.2 <9 9 5570 XX <20 20 <4.0 4 35300 XX -- - <2.9J 2.9 - - <94 9.4 <17.9 17.9
+ D <10 10 <1.0 1 <10 10 - -- <5.0 5 <5.0 5 -- - 100 XX <100 100 - - <100 100 <10 10
10/8/1998
MW-EPA1 T - - - - - ~ 5000 @ xx - - - ~ | 34000 xx - - - - - - - - - -
5/14/2008 T 0.46 0.05 <0.2 0.2 0.5 0.2 6930 2000 <1.0 1 <0.02 0.02 50000 100 -- - <0.02 0.02 9.5 0.02 6.3 0.2 <0.5 0.5
9/17/2008" T 54 | 005 <02 02 | 1.1 0.2 7300 2000 1.3 1 | <0216 0216 51900 100 | - - <0.02 | 002 9.785 | 0.02 5.9 02 <1281R 1281
12/11/2008 T - - - - - - - - - - - - - - - - - - - - - - <2 2
6/30/1998" D - - - - <10 | 10 - - <5.0 5 - - - - - - - - - - - - 50 XX
9/30/1998" D - - - - <10 | 10 - | - <50 5 - | = - - - - - - - - - - 40 XX
12/31/1998" D - - - - <10 | 10 - | - <50 5 - | = - - - - - - - - - - 20 XX
3/31/1999 D - - - - <5.0 5 - | - <10 1 - | = - - - - - - - - - - 32 XX
6/30/1999 D - - - - <5.0 5 - | - 1 xx - | = - - - - - - - - - - 20 XX
9/30/1999 D - - - - <5.0 5 - | - 1 xx - | = - - - - - - - - - - 27 XX
12/31/1999 D - - - - <5.0 5 - | - <10 1 - | = - - - - - - - - - - 34 XX
3/31/2000 D - - - - <5.0 5 - | - <10 1 - | = - - - - - - - - - - 37 XX
6/30/2000 D - - - - <5.0 5 - | - 1 xx - | = - - - - - - - - - - 43 XX
9/30/2000 D - - - - <5.0 5 - | - <1.0 1 - | = - - - - - - - - - - 18 XX
12/31/2000 D - - - - <5.0 5 - | - <1.0 1 - | = - - - - - - - - - - 24 XX
3/31/2001 D - - - - <5.0 5 - | - <1.0 1 - | = - - - - - - - - - - 17 XX
6/30/2001 D - - - - <5.0 5 - | - 1 xx - | = - - - - - - - - - - 13 XX
9/30/2001 D - - - - <5.0 5 - | - <10 1 - | = - - - - - - - - - - 18 XX
12/31/2001 D - - - - <5.0 5 - | - <10 1 - | = - - - - - - - - - - 30 XX
3/31/2002 D - - - - <5.0 5 - - <1.0 1 - - - - - - - - - - - - 33 XX
MW-GW-1 6/30/2002 D - - - - <5.0 5 - | - 13 xx - | = - - - - - - - - - - 22 XX
9/30/2002 D - - - - <5.0 5 - | - 1 XX - | = - - - - - - - - - - 175 XX
12/31/2002 D - - - - <5.0 5 - | - <1.0 1 - | = - - - - - - - - - - 33 XX
3/31/2003 D - - - - <5.0 5 - | - <1.0 1 - | = - - - - - - - - - - 23 XX
6/30/2003 D - - - - <5.0 5 - | - <1.0 1 - | = - - - - - - - - - - 12 XX
9/30/2003 D - - - - <5.0 5 - | - <1.0 1 - | = - - - - - - - - - - 27 XX
12/31/2003 D - - - - <5.0 5 - | - <1.0 1 - | = - - - - - - - - - - 32 XX
3/31/2004 D - - - - 2 XX - | - <1.0 1 - | = - - - - - - - - - - 41 XX
6/30/2004 D - - - - 2 XX - | - <1.0 1 - | = - - - - - - - - - - 36 XX
9/30/2004 D - - - - 4 XX - | - <1.0 1 - | = - - - - - - - - - - 38 XX
11/30/2004 D - - - - 1 XX - | - <1.0 1 - | = - - - - - - - - - - 41 XX
12/31/2004 D - - - - 1 XX - | - <1.0 1 - | = - - - - - - - - - - 41 XX
3/31/2005 D - - - - <1.0 1 - | - <1.0 1 - | = - - - - - - - - - - 14 XX
6/30/2005 D - - - - <1.0 1 - | - <1.0 1 - | = - - - - - - - - - - 18 XX
7/31/2005 D - - - - <1.0 1 - | - <10 1 - | = - - - - - - - - - - 24 XX
12/31/2005 D - - - - 1 XX - - <1.0 | 0.1 - - - - - - - - - - - - 54 XX
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Table 4.3-4
Upgradiant Groundwater Quality Data - Metals
Rhodia Silver Bow Plant

[concentration in mg/l]

Location

Sample

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Strontium

Thallium

Uranium

Vanadium

Zinc

ID Date Fraction N [mbL| N |[mDpL| N |mMDL| N |mMDL | N | mDL N | mpL N MDL [ N | mDL N MDL N MDL N MDL N | mpL
6/30/2006 D - - - - 1 XX - - <10 1 - - - - - - - - - - - - 5 XX
9/30/2006 D - - - - <10 1 - - | <50 | 5 - - - - - - - - - - - - 5 XX
12/31/2006 D - - - - <10 - - <10 1 - - - - - - - - - - - - 6 XX
3/31/2007 D - - - - <10 1 - - <10 1 - - - - - - - - - - - - 10 XX
6/30/2007 D - - - - 1 XX - ) 1 - - - - - - - - - - - - 4 XX
9/30/2007 D - - - -~ 50| 5 - - <10 1 - - - - - - - - - - - - 3 XX
12/31/2007 D - - - -~ 50| 5 - - <10 1 - - - - - - - - - - - - 6 XX
3/31/2008 D - - - -~ 50| 5 - - <10 1 - - - - - - - - - - - - 5 XX
5/20/2008 T 087 | 005 <02 02 04 02 7150 2000 <1.0 1 <0.02 | 002 14200 100 = - - <0.02 | 002 173 | 0.2 4.8 0.2 3.8 05

MW-GW-1 6/30/2008 D - - - - <50 | 5 - - <10 1 - - - - - - - - - - - - 4 XX
9/17/2008 T <0113 01413 <02 02 05 02 7400 2000 <1.0 1 <0.02 = 002 14800 100 - - <0.02 | 0.02 17.566 0.02 4.1 0.2 <1.9 1.9
9/30/2008 D - - - - 50| 5 - - <10 1 - - - - - - - - - - - - 2 XX
12/31/2008 D - - - - <50 | 5 - - <10 1 - - - - - - - - - - - - 1 XX
3/31/2009 D - - - - 50| 5 - - <10 1 - - - - - - - - - - - - 3 XX
6/30/2009 D - - - - 50| 5 - - <10 1 - - - - - - - - - - - - 3 XX
9/30/2009 D - - - - 50| 5 - - <10 1 - - - - - - - - - - - - <10 10
12/31/2009 D - - - - <50 | 5 - - <10 1 - - - - - - - - - - - - <5.0 5
3/31/2010 D - - - - 50| 5 - - <10 1 - - - - - - - - - - - - <5.0 5
6/30/2010 D - - - - 50| 5 - - <10 1 - - - - - - - - - - - - 6 XX
9/30/2010 D - - - - 50| 5 - - <10 1 - - - - - - - - - - - - 5 XX
6/30/1998" D - - - - <10 | 10 - - | <50 | 5 - - - - - - - - - - - - 40 XX
9/30/1998" D - - - - 10 XX - - 5 XX - - - - - - - - - - - - 80 XX
12/31/1998" D - - - - <10 | 10 - - | <50 | 5 - - - - - - - - - - - - 30 XX
3/31/1999 D - - - -~ <50 | 5 - - <10 1 - - - - - - - - - - - - 28 XX
6/30/1999 D - - - - 8 XX - - 2 XX - - - - - - - - - - - - 56 XX
9/30/1999 D - - - - 50| 5 - - 2 XX - - - - - - - - - - - - 20 XX
12/31/1999 D - - - - <50 | 5 - - <10 1 - | - - - - - - - - - - - 50 XX
3/31/2000 D - - - - <50 | 5 - - <10 1 - | - - - - - - - - - - - 19 XX
6/30/2000 D - - - - <50 | 5 - - 1 XX - | - - - - - - - - - - - 4 XX
9/30/2000 D - - - - <50 5 - - 2 XX - | - - - - - - - - - - - 7 XX
12/31/2000 D - - - - 10 XX - - 3 XX - | - - - - - - - - - - - 53 XX
3/31/2001 D - - - - <50 | 5 - - 1 XX - | - - - - - - - - - - - 9 XX
6/30/2001 D - - - - <50 | 5 - - 2 XX - | - - - - - - - - - - - 19 XX
9/30/2001 D - - - - <50 | 5 - - <10 1 - | - - - - - - - - - - - 27 XX
12/31/2001 D - - - - 7 XX - - <10 1 - | - - - - - - - - - - - 46 XX
3/31/2002 D - - - - 8 XX - - <10 1 - | - - - - - - - - - - - 43 XX
6/30/2002 D - - - - 15 XX - - 3 XX - | - - - - - - - - - - - 83 XX
9/30/2002 D - - - - <50 | 5 - - 1 XX - - - - - - - - - - - - 29 XX
MW-GW-2 12/31/2002 D - - - - <50 | 5 - - <10 1 - | - - - - - - - - - - - 29 XX
3/31/2003 D - - - - <50 | 5 - - | <50 | 5 - | - - - - - - - - - - - 23 XX
6/30/2003 D - - - - 1 XX - - <10 1 - | - - - - - - - - - - - 59 XX
9/30/2003 D - - - - <50 | 5 - - <10 1 - | - - - - - - - - - - - 26 XX
12/31/2003 D - - - - <50 | 5 - - <10 1 - | - - - - - - - - - - - 28 XX
3/31/2004 D - - - - 16 XX - - <10 1 - | - - - - - - - - - - - 84 XX
6/30/2004 D - - - - 8 XX - - <10 1 - | - - - - - - - - - - - 72 XX
9/30/2004 D - - - - 6 XX - - <10 1 - | - - - - - - - - - - - 34 XX
11/30/2004 D - - - - 13 XX - - <10 1 - | - - - - - - - - - - - 80 XX
12/31/2004 D - - - - 13 XX - - <10 1 - | - - - - - - - - - - - 80 XX
3/31/2005 D - - - - 2 XX - - <10 1 - | - - - - - - - - - - - 25 XX
6/30/2005 D - - - - 2 XX - - <10 1 - | - - - - - - - - - - - 25 XX
7/31/2005 D - - - - <10 1 - - <10 1 - | - - - - - - - - - - - 18 XX
6/30/2006 D - - - - 5 XX - - <10 1 - - - - - - - - - - - - 1 XX
9/30/2006 D - - - - 2 XX - - | <50 | 5 - | - - - - - - - - - - - 3 XX
3/31/2007 D - - - - <10 1 - - <10 1 - | - - - - - - - - - - - 5 XX
6/30/2007 D - - - - 3 XX - - 1 XX - - - - - - - - - - - - 6 XX
6/30/2008 D - - - - <50 | 5 - - <10 1 - | - - - - - - - - - - - 3 XX
6/30/1998" D - - - - <10 | 10 - - | <50 | 5 - - - - - - - - - - - - 40 XX
MW-GW-3 9/30/1998" D - - - - 10 XX - - | <50 | 5 - - - - - - - - - - - - 60 XX
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Table 4.3-4

Upgradiant Groundwater Quality Data - Metals
Rhodia Silver Bow Plant

[concentration in mg/l]

Location Sample Manganese Mercury Nickel Potassium Selenium Silver Sodium Strontium Thallium Uranium Vanadium Zinc
ID Date Fraction N MDL N MDL N MDL N | mpL N | mpL N | mpL N MDL [ N | mbL N MDL N MDL N MDL N | mDpL
12/31/1998" D - - - - <10 10 - - <5.0 5 - - - - - - - - - - - - 30 XX
3/31/1999 D - - - - <5.0 5 - - <1.0 1 - - - - - - - - - - - - 22 XX
6/30/1999 D - - - - <5.0 5 - - 2 XX - - - - - - - - - - - - 27 XX
9/30/1999 D - - - - <5.0 5 - - 2 XX - - - - - - - - - - - - 15 XX
12/31/1999 D - - - - <5.0 5 - - <1.0 1 - - - - - - - - - - - - 20 XX
3/31/2000 D - - - - <5.0 5 - - <1.0 1 - - - - - - - - - - - - 29 XX
6/30/2000 D - - - - <5.0 5 - - 1 XX - - - - - - - - - - - - 22 XX
9/30/2000 D - - - - <5.0 5 - - 3 XX - - - - - - - - - - - - 9 XX
12/31/2000 D - - - - <5.0 5 - - <1.0 1 - - - - - - - - - - - - 16 XX
3/31/2001 D - - - - <5.0 5 - - 1 XX - - - - - - - - - - - - 12 XX
6/30/2001 D - - - - <5.0 5 - - 2 XX - - - - - - - - - - - - 16 XX
9/30/2001 D - - - - <5.0 5 - - <1.0 1 - - - - - - - - - - - - 27 XX
12/31/2001 D - - - - <5.0 5 - - <1.0 1 - - - - - - - - - - - - 16 XX
3/31/2002 D - - - - <5.0 5 - - <1.0 1 - - - - - - - - - - - - 28 XX
6/30/2002 D - - - - 5 XX - - 12 XX - - - - - - - - - - - - 32 XX
9/30/2002 D - - - - <5.0 5 - - 3 XX - - - - - - - - - - - - 25 XX
12/31/2002 D - - - - <5.0 5 - - <1.0 1 - - - - - - - - - - - - 18 XX
3/31/2003 D - - - - 6 XX - - <5.0 5 - - - - - - - - - - - - 20 XX
6/30/2003 D - - - - 7 XX - - <1.0 1 - - - - - - - - - - - - 11 XX
9/30/2003 D - - - - <5.0 5 - - <1.0 1 - - - - - - - - - - - - 18 XX
12/31/2003 D - - - - <5.0 5 - - <1.0 1 - - - - - - - - - - - - 24 XX
3/31/2004 D - - - - 5 XX - - <1.0 1 - - - - - - - - - - - - 16 XX
6/30/2004 D - - - - 2 XX - - <1.0 1 - - - - - - - - - - - - 29 XX
9/30/2004 D - - - - 7 XX - - <1.0 1 - - - - - - - - - - - - 32 XX
11/30/2004 D - - - - 5 XX - - <1.0 1 - - - - - - - - - - - - 38 XX
MW-GW-3 12/31/2004 D - - - - 5 XX - - <1.0 1 - - - - - - - - - - - - 38 XX
3/31/2005 D - - - - 2 XX - | - <1.0 1 - - - - - - - - - - - - 21 XX
6/30/2005 D - - - - 2 XX - | - <1.0 1 - - - - - - - - - - - - 31 XX
7/31/2005 D - - - - <1.0 1 - | - <1.0 1 - - - - - - - - - - - - 22 XX
12/31/2005 D - - - - 4 XX - | - <01 0.1 - - - - - - - - - - - - 21 XX
3/31/2006 D - - - - <1.0 1 - | - <1.0 1 - - - - - - - - - - - - 4 XX
6/30/2006 D - - - - 4 XX - | - <1.0 1 - - - - - - - - - - - - 2 XX
9/30/2006 D - - - - 2 XX - | - <5.0 5 - - - - - - - - - - - - 6 XX
12/31/2006 D - - - - 1 XX - | - <1.0 1 - - - - - - - - - - - - 6 XX
3/31/2007 D - - - - <1.0 1 - | - <1.0 1 - - - - - - - - - - - - 3 XX
6/30/2007 D - - - - 3 XX - | - <1.0 1 - - - - - - - - - - - - 5 XX
9/30/2007 D - - - - <5.0 5 - | - <1.0 1 - - - - - - - - - - - - 5 XX
12/31/2007 D - - - - <5.0 5 - | - <1.0 1 - - - - - - - - - - - - 3 XX
3/31/2008 D - - - - <5.0 5 - | - <1.0 1 - - - - - - - - | - - | - - 4 XX
5/20/2008 T 0.21 0.05 <0.2 0.2 1.2 0.2 11500 2000 <1.0 1 <0.02 0.02 114000 100 -- - <0.02 0.02 = 6.24 0.02 | 7 0.2 0.9 0.5
6/30/2008 D - - - - <5.0 5 - | - <1.0 1 - | - - - - - - - | - - | - - 3 XX
9/17/2008 T <0.05 @ 0.05 <0.2 0.2 2.8 0.2 12500 2000 <1.0 1 <0.02 | 0.02 109000 100 -- - <0.02 0.02 | 14.717 0.02 | 5.8 0.2 <1.6 1.6
9/30/2008 D -- -- -- -- <5.0 5 -- -- <1.0 1 -- -- -- -- -- - - - - -- -- -- 9 XX
12/31/2008 D -- -- -- -- <5.0 5 i <1.0 1 - -- -- -- -- - - - - -- -- -- 2 XX
3/31/2009 D -- -- -- -- <5.0 5 i <1.0 1 - -- -- -- -- - - - - -- -- -- 3 XX
6/30/2009 D -- -- -- -- <5.0 5 i <1.0 1 - -- -- -- -- - - - - -- -- -- 6 XX
9/30/2009 D -- -- -- -- <5.0 5 i <1.0 1 - -- -- -- -- - - - - -- -- -- <10 10
12/31/2009 D -- -- -- -- <5.0 5 i <1.0 1 - -- -- -- -- - - - - -- -- -- <5.0 5
3/31/2010 D -- -- -- -- <5.0 5 i <1.0 1 - -- -- -- -- - - - - -- -- -- 19 XX
6/30/2010 D -- -- -- -- <5.0 5 i <1.0 1 - -- -- -- -- - - - - -- -- -- 24 XX
9/30/2010 D -- -- -- -- <5.0 5 -- -- <1.0 1 - -- -- -- -- - - - - -- -- -- 24 XX
MW-06-24 5/13/2008 T 25.6 0.05 <0.2 0.2 0.4 0.2 6860 2000 <1.0 1 <0.02 0.02 17300 100 -- - <0.02 0.02 4.8 0.02 6.7 0.2 <7.2 7.2
9/16/2008 T 57.8 0.05 <0.2 0.2 0.6 0.2 7000 2000 <1.0 1 <0.02 0.02 18000 100 -- -- <0.02 0.02 4.599 0.02 5 0.2 <9.7 9.7
5/14/2008 T 58.1 0.05 <0.2 0.2 0.7 0.2 6730 2000 <1.0 1 <0.02 0.02 36900 100 -- -- <0.02 0.02 15.7 0.02 3.8 0.2 <6.6 6.6
MW-06-6 5/28/2008 T 33.6 0.05 <0.2 0.2 0.7 0.2 6760 2000 <1.0 1 <0.02 0.02 38800 100 -- -- 0.02 0.02 15.3 0.02 4.1 0.2 29.4 0.5
9/18/2008 T 43 0.05 <0.2 0.2 0.5 0.2 7000 2000 <1.0 1 <0.02 0.02 39500 100 -- -- 0.023 0.02 15.13 0.02 3.1 0.2 15.7 0.5
o7 + D 20 XX <1.0 1 <10 10 -- -- <5.0 5 <5.0 5 -- -- -- - <100 100 -- -- <100 100 <10 10
MW-97-2 117411997 T -- -- -- -- -- -- 7000 XX -- -- -- -- 30000 XX -- -- -- -- 141 XX - -- - --
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Table 4.3-4
Upgradiant Groundwater Quality Data - Metals

Rhodia Silver Bow Plant

[concentration in mg/l]

Location Sample Manganese Mercury Nickel Potassium Selenium Silver Sodium Strontium Thallium Uranium Vanadium Zinc
ID Date Fraction N MDL N MDL N MDL N | mpL N | mpL N | mpL N MDL [ N | mbL N MDL N MDL N MDL N | mDpL
10/8/1998" D <10 10 <1.0 1 <10 10 -- - <5.0 5 <5.0 5 - -- - -- <100 100 -- -- <100 100 <10 10
MW-97-2 T - - - - - - 7000 XX - - - - 29000 XX - - - - - - - - - -
5/13/2008 T 3.86 0.05 <0.2 0.2 1.4 0.2 14300 2000 <1.0 1 <0.02 0.02 59300 100 - -- <0.02 0.02 52 0.02 4 0.2 <0.7 0.7
9/17/2008 T 4.3 0.05 <0.2 0.2 2.4 0.2 14800 2000 <1.0 1 <0.02 0.02 61200 100 - -- <0.02 0.02 52.58 0.02 3.5 0.2 <4.0 4
3/25/1999 D <10 10 -- -- -- -- -- - - - -- - - -- - - -- -- -- -- -- -- -- -
MW-BSB-4 5/29/2008 T 49.2 0.05 <0.2 0.2 0.3 0.02 3240 2000 <1.0 1 <0.02 0.02 89300 100 - - 0.05 0.02 1.27 0.02 2.1 0.2 <89 8.9
9/19/2008 T 22.6 0.05 <0.2 02 <02 0.02 3400 2000 <1.0 1 < 0.02 0.02 92000 100 -- -- < 0.020 0.02 0.151 0.02 <0.200 0.2 <17 1.7
3/25/1999 D <10 10 -- -- -- -- -- - - - -- - - -- - -- -- -- -- -- -- -- -- -
MW-MT96-2 5/29/2008 T <0.37 | 0.37 <0.2 0.2 <0.2 0.2 3670 2000 <1.0 1 <0.02 0.02 82700 100 - -- <0.02 0.02 0.782 0.02 0.5 0.2 <0.5 0.5
9/19/2008 T 1.9 0.05 <0.2 0.2 <0.2 0.2 3800 2000 <1.0 1 <0.02 0.02 82500 100 -- -- <0.02 0.02 0.798 0.02 0.455 0.2 <0.7 0.7
Upgradient Concentration
Maximum 63.1 not detected 16 16100 13 not detected 149000 300 0.05 52.58 9.3 175
Rationale MDC MDC MDC MDC MDC MDC MDC MDC MDC MDC
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Table 4.3-5
Upgradiant Groundwater Quality Data - SVOCs

Rhodia Silver Bow Plant

[concentration in mg/l]

Trichlc:;i,:enzene 1,2-Dichlorobenzene | 1,3-Dichlorobenzene | 1,4-Dichlorobenzene Trichﬁ;:c;sphenol Trichlzt;‘r‘c;?ahenol Dichlozr,:phenol Dimet:;;:phenol Dinitli),:henol Dinitri,t‘:zluene Dinitri,tf'zluene 2-Chloronaphthalene
"°°"a)"°" s;"a’t':e N MDL N MDL N MDL N MDL N | MDL N | MDL N | MDL N MDL N | MDL N MDL N MDL N MDL
MW-06-23 05/13/2008 <0.016 0.016 < 0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22R 2.2 <0.17 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
09/16/2008 <0.016 0.016 <0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22 2.2 <0.17R 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
MW-06-4 05/15/2008 <0.016 0.016 < 0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22R 2.2 <0.17 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
MW-06-5 05/14/2008 <0.016 0.016 <0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22R 2.2 <0.17 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
09/19/2008 <0.016 0.016 < 0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22 2.2 <0.17R 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
MW-97-1 05/13/2008 <0.016 0.016 <0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22R 2.2 <0.17 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
09/17/2008 <0.016 0.016 < 0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22 2.2 <0.17R 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
MW-97-5 05/15/2008 <0.016 0.016 <0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22R 2.2 <0.17 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
MW-EPA-1 8/9/1988" <20 20 <20 20 <20 20 <20 20 <100 100 <20 20 <20 20 <20 20 - - - - <20 20 <20 20
05/14/2008 <0.016 0.016 <0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22R 2.2 <0.17 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
MW-GW-1 05/20/2008 <0.016 0.016 < 0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22R 2.2 <0.17 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
09/17/2008 <0.016 0.016 <0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22 2.2 <0.17R 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
MW-GW-3 05/20/2008 <0.016 0.016 < 0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22R 2.2 <0.17 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
09/17/2008 <0.016 0.016 <0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22 2.2 <0.17R 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
MW-06-24 05/13/2008 <0.016 0.016 < 0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22R 2.2 <0.17 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
09/16/2008 <0.016 0.016 <0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22 2.2 <0.17R 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
05/14/2008 <0.016 0.016 < 0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22R 2.2 <0.17 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
MW-06-6 05/28/2008 <0.016 0.016 < 0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22R 2.2 <0.17 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
09/18/2008 <0.016 0.016 < 0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22 2.2 <0.17R 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
MW-97-2 05/13/2008 <0.016 0.016 <0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22R 2.2 <0.17 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
09/17/2008 <0.016 0.016 < 0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22 2.2 <0.17R 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
MW-BSB-4 05/29/2008 <0.016 0.016 < 0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22R 2.2 <0.17 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
MW-MT96-2 05/29/2008 <0.016 0.016 < 0.022 0.022 < 0.021 0.021 < 0.029 0.029 < 0.031 0.031 < 0.058 0.058 | <0.047 0.047 <22R 2.2 <0.17 0.17 <0.018 0.018 | <0.033 0.033 < 0.041 0.041
Upgradient Concentration
IF\!naat)i(:)'::I': not detected not detected not detected not detected not detected not detected not detected not detected not detected not detected not detected not detected
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Table 4.3-5

Upgradiant Groundwater Quality Data - SVOCs
Rhodia Silver Bow Plant

[concentration in mg/l]

2- 2_-N_Iethyl-4,6- 2-Methylnaphthalene : 2- » : 2- : 3,3- - : 3- N 4-Bromophenyl 4-Chloro-3- 4- » 4-Chlorophenyl : 4- N : 4-

Chlorophenol dinitrophenol Nitroaniline Nitrophenol Dichlorobenzidine Nitroaniline phenyl ether methylphenol Chloroaniline phenyl ether Nitroaniline Nitrophenol
"°°"a)"°" s;"a’t':e N MDL N MDL N MDL N [moL| N |moL| N MDL N | mbL N MDL N MDL N MDL N MDL N |[mDoL| N | MDL
MW-06-23 05/13/2008 < 0.054 0.054 < 0.025 0.025 < 0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 | <0.026 0.026 < 0.037 0.037 < 0.025 0.025 < 0.027 0.027 | <0.019 0.019  <0.28  0.28
09/16/2008 < 0.054 0.054 | <0.025R| 0.025 < 0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 | <0.026 0.026 < 0.037 0.037 < 0.025 0.025 <0.027 0.027 | <0.019 ' 0.019  <0.28  0.28
MW-06-4 05/15/2008 < 0.054 0.054 < 0.025 0.025 < 0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 | <0.026 0.026 < 0.037 0.037 < 0.025 0.025 < 0.027 0.027 | <0.019 0.019  <0.28  0.28
MW-06-5 05/14/2008 < 0.054 0.054 < 0.025 0.025 < 0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 | <0.026 0.026 < 0.037 0.037 < 0.025 0.025 < 0.027 0.027 | <0.019 0.019  <0.28  0.28
09/19/2008 < 0.054 0.054 < 0.025 0.025 < 0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 <0.026 0.026 < 0.037 0.037 < 0.025 0.025 < 0.027 0.027 | <0.019 ' 0.019  <0.28  0.28
MW-97-1 05/13/2008 < 0.054 0.054 < 0.025 0.025 < 0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 <0.026 0.026 < 0.037 0.037 < 0.025 0.025 < 0.027 0.027 | <0.019 ' 0.019  <0.28  0.28
09/17/2008 < 0.054 0.054 | <0.025R| 0.025 < 0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 | <0.026 0.026 < 0.037 0.037 < 0.025 0.025 < 0.027 0.027 | <0.019 ' 0.019  <0.28  0.28
MW-97-5 05/15/2008 < 0.054 0.054 < 0.025 0.025 <0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 <0.026 0.026 < 0.037 0.037 < 0.025 0.025 < 0.027 0.027 | <0.019 ' 0.019 <0.28  0.28

MW-EPA-1 8/9/1988" <20 20 -- - <20 20 <100 100 <20 20 - -- - - - -- <20 20 <20 20 - -- -- -- -- -
05/14/2008 < 0.054 0.054 < 0.025 0.025 <0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 <0.026 0.026 < 0.037 0.037 < 0.025 0.025 < 0.027 0.027 | <0.019 ' 0.019  <0.28  0.28
MW-GW-1 05/20/2008 < 0.054 0.054 < 0.025 0.025 < 0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 <0.026 0.026 < 0.037 0.037 <0.025 0.025 < 0.027 0.027 | <0.019 0.019 <0.28  0.28
09/17/2008 < 0.054 0.054 | <0.025R| 0.025 < 0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 | <0.026 0.026 < 0.037 0.037 < 0.025 0.025 < 0.027 0.027 | <0.019 ' 0.019  <0.28  0.28
MW-GW-3 05/20/2008 < 0.054 0.054 < 0.025 0.025 < 0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 <0.026 0.026 < 0.037 0.037 <0.025 0.025 < 0.027 0.027 | <0.019 ' 0.019 <0.28 0.28
09/17/2008 < 0.054 0.054 | <0.025R| 0.025 < 0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 | <0.026 0.026 < 0.037 0.037 < 0.025 0.025 < 0.027 0.027 | <0.019 ' 0.019 <0.28  0.28
MW-06-24 05/13/2008 < 0.054 0.054 < 0.025 0.025 < 0.026 0.026 <0.024 | 0.024 0.080J | 0.063 <0.43 0.43 <0.029 | 0.029 | <0.026 0.026 < 0.037 0.037 < 0.025 0.025 < 0.027 0.027 | <0.019 0.019  <0.28 0.28
09/16/2008 < 0.054 0.054 | <0.025R| 0.025 < 0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 0.029 <0.026 0.026 < 0.037 0.037 < 0.025 0.025 < 0.027 0.027 | <0.019 ' 0.019  <0.28  0.28
05/14/2008 < 0.054 0.054 < 0.025 0.025 < 0.026 0.026 <0.024 | 0.024 0.090J | 0.063 <0.43 0.43 <0.029 | 0.029 | <0.026 0.026 < 0.037 0.037 < 0.025 0.025 < 0.027 0.027 | <0.019 ' 0.019 <0.28  0.28
MW-06-6 05/28/2008 < 0.054 0.054 < 0.025 0.025 <0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 <0.026 0.026 < 0.037 0.037 <0.025 0.025 < 0.027 0.027 | <0.019 ' 0.019  <0.28  0.28
09/18/2008 < 0.054 0.054 < 0.025 0.025 < 0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 <0.026 0.026 < 0.037 0.037 < 0.025 0.025 < 0.027 0.027 | <0.019 ' 0.019 <0.28  0.28
MW-97-2 05/13/2008 < 0.054 0.054 < 0.025 0.025 < 0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 <0.026 0.026 < 0.037 0.037 <0.025 0.025 < 0.027 0.027 | <0.019 ' 0.019  <0.28  0.28
09/17/2008 < 0.054 0.054 | <0.025R| 0.025 < 0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 <0.026 0.026 < 0.037 0.037 < 0.025 0.025 < 0.027 0.027 | <0.019 0.019 <0.28  0.28
MW-BSB-4 05/29/2008 < 0.054 0.054 < 0.025 0.025 < 0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 <0.026 0.026 < 0.037 0.037 <0.025 0.025 < 0.027 0.027 | <0.019 ' 0.019  <0.28  0.28
MW-MT96-2| 05/29/2008 < 0.054 0.054 < 0.025 0.025 < 0.026 0.026 <0.024 | 0.024 <0.063 | 0.063 <0.43 0.43 <0.029 | 0.029 <0.026 0.026 < 0.037 0.037 <0.025 0.025 < 0.027 0.027 | <0.019 0.019 <0.28  0.28

Upgradient Concentration

IF\!naat)i(:)I::II: not detected not detected not detected not detected I\(:Ilg?: not detected not detected not detected not detected not detected not detected not detected | not detected
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Table 4.3-5
Upgradiant Groundwater Quality Data - SVOCs
Rhodia Silver Bow Plant

[concentration in mg/l]

Acenaphthene Acenaphthylene Anthracene Azobenzene Benzo(a)anthracene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(g;h,i)perylene Benzo(k)fluoranthene B‘::g'c ::22;2
"°°"a)"°" s;"a’t':e N MDL N MDL N mbL [ N | mDL N MDL N MDL N MDL N MDL N ML | N |mDL| N |mDL
MW-06-23 05/13/2008 <0.026 | 0.026 = <0.015 | 0.015 | <0.024 @ 0.024 <0.021  0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 <0.019 0.019 <0.024 0.024 | <11R| 1.1 <0.073 | 0.073
09/16/2008 <0.026 | 0.026 = <0.015 | 0.015 | <0.024 @ 0.024 <0.021  0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 <0.019 0.019 <0.024 0.024 ' <11R| 1.1 | <0.073 | 0.073
MW-06-4 05/15/2008 <0.026 | 0.026 = <0.015 | 0.015 | <0.024 @ 0.024 <0.021  0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 <0.019 0.019 <0.024 0.024 | <11R| 1.1 <0.073 | 0.073
MW-06-5 05/14/2008 <0.026 | 0.026 @ <0.015 | 0.015 | <0.024 @ 0.024 <0.021  0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 <0.019 0.019 <0.024 0.024 ' <11R| 1.1 | <0.073 | 0.073
09/19/2008 <0.026 | 0.026 = <0.015 | 0.015 | <0.024 @ 0.024 <0.021  0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 <0.019 0.019 <0.024 0.024 | <11R| 1.1 <0.073 | 0.073
MW-97-1 05/13/2008 <0.026 | 0.026 @ <0.015 | 0.015 | <0.024 @ 0.024  <0.021  0.021 0.042 J 0.018 0.039 J 0.031 < 0.052 0.052 0.048 J 0.019 <0.024 0.024  <1.1R| 1.1  <0.073 | 0.073
09/17/2008 | < 0.0044 | 0.0044 < 0.0034 | 0.0034 < 0.0036 | 0.0036 < 0.021 | 0.021 0.0041 J 0.0026 < 0.0043 0.0043 0.0029 J 0.0023 0.0031J 0.0029 < 0.0025 0.0025| 1.5R | 1.1  <0.073 | 0.073
MW-97-5 05/15/2008 <0.026 | 0.026 @ <0.015 | 0.015 | <0.024 @ 0.024 <0.021  0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 <0.019 0.019 <0.024 0.024 ' <11R| 1.1 | <0.073 | 0.073
MW-EPA-1 8/9/1988" -- - <20 20 -- - - - - -- - -- - -- - -- - - <100 | 100 <20 20
05/14/2008 <0.026 | 0.026 @ <0.015 | 0.015 | <0.024 @ 0.024 <0.021  0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 <0.019 0.019 <0.024 0.024 ' <11R| 1.1 | <0.073 | 0.073
MW-GW-1 05/20/2008 <0.026 | 0.026 = <0.015 | 0.015 | <0.024 @ 0.024 <0.021  0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 <0.019 0.019 <0.024 0.024 | <11R| 1.1 <0.073 | 0.073
09/17/2008 | <0.0072 | 0.0072 < 0.0034 | 0.0034 < 0.0036 | 0.0036 < 0.021 | 0.021 < 0.0026 0.0026 < 0.0043 0.0043 < 0.0023 0.0023 < 0.0029 0.0029 < 0.0025 0.0025|<1.1R| 1.1 | <0.073 | 0.073
MW-GW-3 05/20/2008 <0.026 | 0.026 = <0.015 | 0.015 | <0.024 @ 0.024 <0.021  0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 <0.019 0.019 <0.024 0.024 | <11R| 1.1 <0.073 | 0.073
09/17/2008 <0.026 | 0.026 @ <0.015 | 0.015 | <0.024 @ 0.024 <0.021  0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 <0.019 0.019 <0.024 0.024 ' <1.1R| 1.1 | <0.075 | 0.075
MW-06-24 05/13/2008 <0.026 | 0.026 = <0.015 | 0.015 | <0.024 @ 0.024 <0.021  0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 <0.019 0.019 <0.024 0.024 | <11R| 1.1 <0.073 | 0.073
09/16/2008 <0.026 | 0.026 @ <0.015 | 0.015 | <0.024 @ 0.024 <0.021  0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 <0.019 0.019 <0.024 0.024 ' <11R| 1.1 | <0.073 | 0.073
05/14/2008 <0.026 | 0.026 = <0.015 | 0.015 | <0.024 @ 0.024  <0.021  0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 <0.019 0.019 <0.024 0.024 | <11R| 1.1 <0.073 | 0.073
MW-06-6 05/28/2008 <0.026 | 0.026 | <0.015 | 0.015 <0.024 | 0.024 | <0.021 | 0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 <0.019 0.019 <0.024 0.024 ' <11R| 1.1 | <0.073 | 0.073
09/18/2008 <0.026 | 0.026 = <0.015 | 0.015 | <0.024 @ 0.024 <0.021  0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 <0.019 0.019 <0.024 0.024 | <11R| 1.1 <0.073 | 0.073
MW-97-2 05/13/2008 <0.026 | 0.026 @ <0.015 | 0.015 | <0.024 | 0.024 <0.021  0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 <0.019 0.019 <0.024 0.024 ' <1.1R| 1.1 | <0.073 | 0.073
09/17/2008 <0.026 | 0.026 = <0.015 | 0.015 | <0.024 = 0.024 <0.021  0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 <0.019 0.019 <0.024 0.024 | <11R| 1.1 <0.073 | 0.073
MW-BSB-4 05/29/2008 <0.026 | 0.026 @ <0.015 | 0.015 | <0.024 @ 0.024 <0.021  0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 < 0.019 0.019 <0.024 0.024 ' <11R| 1.1 | <0.073 | 0.073
MW-MT96-2| 05/29/2008 <0.026 | 0.026 = <0.015 | 0.015 | <0.024 @ 0.024 <0.021  0.021 <0.018 0.018 < 0.031 0.031 <0.017 0.017 <0.019 0.019 <0.024 0.024 | <11R| 1.1 <0.073 | 0.073
Upgradient Concentration --
Ln::i(:::::: not detected not detected not detected not detected 3”%45 3”%3‘:? I\al\:sDzL 3”%43 not detected B not detected
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Upgradiant Groundwater Quality Data - SVOCs

Table 4.3-5

Rhodia Silver Bow Plant

[concentration in mg/l]

Bis(2-chloroethoxy)methane chIoroBeltsl'f:I-)ether chloroisg:::'(:;)yl)ether ethylhes;f)(ﬁl-'lthalate B::]\;L:f;zyl Carbazole Chrysene Dibenz(a,h)anthracene Dibenzofuran pEtI:tai:‘a,:e ;:'t:::{;
"°°|a[‘)t'°" saD':t':e N MDL N MDL N MDL N | MDL| N | MDL N MDL N MDL N MDL N MbL| N MDL N MDL
MW-06-23 05/13/2008 < 0.024 0.024 < 0.035 0.035 < 0.026 0.026 <0.27 0.27 | <0.018 | 0.018 <0.018 0.018 < 0.028 0.028  <0.017 0.017 <0.018 0.018 < 0.030 0.03 | <0.021 | 0.021
09/16/2008 <0.024 0.024 <0.035 0.035 <0.026 0.026 1.8 0.13 | <0.042 | 0.042 <0.018 0.018 < 0.028 0.028 = <0.017 0.017 <0.018 0.018 <0.062 | 0.062 <0.021 | 0.021
MW-06-4 05/15/2008 < 0.024 0.024 < 0.035 0.035 < 0.026 0.026 <0.28 0.28 | <0.018 | 0.018 <0.018 0.018 < 0.028 0.028  <0.017 0.017 <0.018 0.018 < 0.020 0.02 | <0.021 | 0.021
MW-06-5 05/14/2008 <0.024 0.024 <0.035 0.035 <0.026 0.026 <0.29 0.29 | <0.018 | 0.018 <0.018 0.018 <0.028 0.028  <0.017 0.017 <0.018 0.018 <0.021 | 0.021 <0.021 | 0.021
09/19/2008 < 0.024 0.024 < 0.035 0.035 < 0.026 0.026 <0.14 0.14 | <0.018 | 0.018 <0.018 0.018 < 0.028 0.028 | <0.017 0.017 <0.018 0.018 <0.022 | 0.022 <0.021 @ 0.021
MW-97-1 05/13/2008 <0.024 0.024 <0.035 0.035 <0.026 0.026 <0.27 0.27 | <0.026 | 0.026 <0.018 0.018 0.075J 0.028 = <0.017 0.017 <0.018 0.018 <0.012  0.012 <0.021 | 0.021
09/17/2008 < 0.024 0.024 < 0.035 0.035 < 0.026 0.026 <0.21 0.21 | <0.041 | 0.041 <0.018 0.018 < 0.0034 0.0034 | < 0.0025 0.0025 <0.018 0.018 <0.032 | 0.082 <0.021 | 0.021
MW-97-5 05/15/2008 <0.024 0.024 <0.035 0.035 < 0.026 0.026 <0.20 0.2 | <0.018 0.018 <0.018 0.018 <0.028 0.028  <0.017 0.017 <0.018 0.018 <0.012 | 0.012 <0.021 | 0.021
MW-EPA-1 8/9/1988" <20 20 <20 20 <20 20 -- - - - - -- -- - -- -- -- - - -- <20 20
05/14/2008 <0.024 0.024 <0.035 0.035 < 0.026 0.026 <0.33 0.33 | <0.018 | 0.018 <0.018 0.018 <0.028 0.028  <0.017 0.017 <0.018 0.018 <0.012 | 0.012 <0.021 | 0.021
MW-GW-1 05/20/2008 < 0.024 0.024 < 0.035 0.035 < 0.026 0.026 3.5 0.13 | <0.063 | 0.063 <0.018 0.018 < 0.028 0.028 = <0.017 0.017 <0.018 0.018 <0.045 @ 0.045 <0.021 | 0.021
09/17/2008 <0.024 0.024 <0.035 0.035 < 0.026 0.026 <0.23 0.23 | <0.033 | 0.033 <0.018 0.018 < 0.0034 0.0034 | < 0.0025 0.0025 <0.018 0.018 <0.021 | 0.021 <0.021 | 0.021
MW-GW-3 05/20/2008 < 0.024 0.024 < 0.035 0.035 < 0.026 0.026 0.31J 0.13 | <0.028 | 0.028 <0.018 0.018 < 0.028 0.028 = <0.017 0.017 <0.018 0.018 <0.027 | 0.027 <0.021 = 0.021
09/17/2008 <0.024 0.024 <0.035 0.035 < 0.026 0.026 <0.22 0.22 | <0.037 | 0.037 <0.018 0.018 <0.028 0.028  <0.017 0.017 <0.018 0.018 <0.023 | 0.023 <0.021 | 0.021
MW-06-24 05/13/2008 < 0.024 0.024 < 0.035 0.035 < 0.026 0.026 <0.33 0.33 | <0.018 | 0.018 <0.018 0.018 < 0.028 0.028  <0.017 0.017 <0.018 0.018 <0.019 | 0.019 <0.021 = 0.021
09/16/2008 <0.024 0.024 <0.035 0.035 < 0.026 0.026 4.3 0.13 | <0.052 | 0.052 <0.018 0.018 < 0.028 0.028 = <0.017 0.017 <0.018 0.018 <0.062 | 0.062 <0.021 | 0.021
05/14/2008 < 0.024 0.024 < 0.035 0.035 < 0.026 0.026 <0.72 0.72 | <0.018 | 0.018 <0.018 0.018 < 0.028 0.028  <0.017 0.017 <0.018 0.018 <0.026 | 0.026 ' <0.021 = 0.021
MW-06-6 05/28/2008 <0.024 0.024 <0.035 0.035 <0.026 0.026 <0.49 0.49 | <0.049 | 0.049 <0.018 0.018 <0.028 0.028  <0.017 0.017 <0.018 0.018 <0.054 | 0.054 <0.021 | 0.021
09/18/2008 < 0.024 0.024 < 0.035 0.035 < 0.026 0.026 1.5 0.13 | <0.069 | 0.069 <0.018 0.018 < 0.028 0.028 = <0.017 0.017 <0.018 0.018 <0.037 | 0.037 <0.021 | 0.021
MW-97-2 05/13/2008 <0.024 0.024 <0.035 0.035 < 0.026 0.026 <0.53 0.53 | <0.018 | 0.018 <0.018 0.018 <0.028 0.028  <0.017 0.017 <0.018 0.018 <0.012 | 0.012 <0.021 | 0.021
09/17/2008 < 0.024 0.024 < 0.035 0.035 < 0.026 0.026 <0.15 0.15 | <0.039 | 0.039 <0.018 0.018 < 0.028 0.028  <0.017 0.017 <0.018 0.018 <0.033 | 0.083 <0.021 | 0.021
MW-BSB-4 05/29/2008 <0.024 0.024 <0.035 0.035 < 0.026 0.026 <0.13 0.13 | <0.029 | 0.029 <0.018 0.018 <0.028 0.028  <0.017 0.017 <0.018 0.018 <0.029 | 0.029 <0.021 | 0.021
MW-MT96-2| 05/29/2008 < 0.024 0.024 < 0.035 0.035 < 0.026 0.026 <0.16 0.16 | <0.029 | 0.029 <0.018 0.018 < 0.028 0.028  <0.017 0.017 <0.018 0.018 <0.034 | 0.034 <0.021 | 0.021
Upgradient Concentration
Maximum 4.3 0.075
Rationale not detected not detected not detected MDC not detected not detected MDC not detected not detected not detected not detected
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Table 4.3-5

Upgradiant Groundwater Quality Data - SVOCs
Rhodia Silver Bow Plant

[concentration in mg/l]

z:;:;:ll: tyel I;;tr:;:lcat tyel Fluoranthene Fluorene Hexachlorobenzene Hexachlorobutadiene Hexachlorocyclopentadiene Hexachloroethane In:(;:z(;,:f- Isophorone Naphthalene Nitrobenzene

"°°|a[‘)t'°" SaDna1t|:;Ie N MDL N MDL N MDL N MDL N MDL N MDL N MDL N MDL| N | ML [ N [mDbL| N mbL [ N | mDL

MW-06-23 05/13/2008 < 0.044 0.044 | <0.018 0.018 < 0.020 0.02 < 0.027 0.027 <0.022 0.022 < 0.027 0.027 <0.19R 0.19 < 0.024 0.024 | < 0.021 0.021 | <0.016 0.016 <0.022 0.022 | <0.028 | 0.028

09/16/2008 |<0.069 | 0.069 |<0.018  0.018 < 0.020 0.02 | <0.027 | 0.027 @ <0.022 0.022 <0.027 R 0.027 <0.19R 0.19 <0.024 R 0.024 | <0.021 | 0.021 | <0.016 0.016 <0.022 | 0.022 | <0.028 | 0.028

MW-06-4 05/15/2008 |<0.038 | 0.038 | <0.018 | 0.018 | <0.026 | 0.026 | <0.027 | 0.027 @ <0.022 0.022 < 0.027 0.027 <0.19R 0.19 < 0.024 0.024 | <0.021 | 0.021 | <0.016  0.016 <0.022 | 0.022 <0.028 | 0.028

MW-06-5 05/14/2008 | <0.044 | 0.044 | <0.018 | 0.018 | <0.022 | 0.022 | <0.027 | 0.027 @ <0.022 0.022 < 0.027 0.027 <0.19R 0.19 <0.024 0.024 | <0.021 | 0.021 | <0.016 0.016  <0.022 | 0.022 <0.028 | 0.028

09/19/2008 |<0.065 | 0.065 |<0.018  0.018  <0.020 0.02 | <0.027 | 0.027 @ <0.022 0.022 <0.027 R 0.027 <0.19R 0.19 <0.024 R 0.024 | <0.021 | 0.021 | <0.016 0.016 <0.022 | 0.022 | <0.028 | 0.028

MW-97-1 05/13/2008 |<0.047 | 0.047 |<0.018 0.018 0.13J 0.02 | <0.027 | 0.027 @ <0.022 0.022 < 0.027 0.027 <0.19R 0.19 <0.024 0.024 0.039J 0.021 | <0.016 0.016 <0.022 | 0.022 <0.028 | 0.028

09/17/2008 |<0.074 | 0.074 | <0.018 | 0.018 | 0.012J | 0.0044 | <0.0038 | 0.0038 < 0.022 0.022 <0.027 R 0.027 <0.19R 0.19 <0.024 R 0.024 | 0.0027 J | 0.0026 <0.016 | 0.016 <0.011 | 0.011 <0.028 | 0.028

MW-97-5 05/15/2008 |<0.036 = 0.036 | <0.018 | 0.018 | <0.022 | 0.022 | <0.027 | 0.027 @ <0.022 0.022 < 0.027 0.027 <0.19R 0.19 <0.024 0.024 | <0.021 | 0.021 | <0.016  0.016  <0.022 | 0.022 <0.028 | 0.028

MW-EPA-1 8/9/1988" - -- - -- - -- - -- - - <20 20 <20 20 <20 20 -- - <20 20 <20 20 <20 20

05/14/2008 |<0.039 | 0.039 |<0.018 0.018 < 0.020 0.02 | <0.027 | 0.027 @ <0.022 0.022 < 0.027 0.027 <0.19R 0.19 <0.024 0.024 | <0.021 | 0.021 | <0.016  0.016  <0.022 | 0.022 <0.028 | 0.028

MW-GW-1 05/20/2008 <0.20 0.2 <0.018 0.018 < 0.021 0.021 | <0.027 0.027 < 0.022 0.022 <0.027 R 0.027 <0.19R 0.19 < 0.024 0.024 | < 0.021 0.021 | <0.016 0.016 <0.022 0.022 | <0.028 | 0.028

09/17/2008 |<0.055 | 0.055 | <0.018 | 0.018 | <0.0044  0.0044 | <0.0038 | 0.0038 < 0.022 0.022 <0.027 R 0.027 <0.19R 0.19 <0.024 R 0.024 | <0.0026 | 0.0026 | <0.016 0.016 <0.0046 | 0.0046 < 0.028 | 0.028

MW-GW-3 05/20/2008 |<0.092 | 0.092 |<0.018  0.018  <0.020 0.02 | <0.027 | 0.027 @ <0.022 0.022 <0.027 R 0.027 <0.19R 0.19 <0.024 0.024 <0.021 | 0.021 | <0.016  0.016 <0.022 | 0.022 <0.028 | 0.028

09/17/2008 |<0.071 | 0.071 |<0.018 | 0.018 | 0.023J @ 0.02 | <0.027 | 0.027  <0.022 0.022 <0.027 R 0.027 <0.19R 0.19 <0.024 R 0.024 | <0.021 | 0.021 | <0.016 0.016 <0.022 | 0.022 | <0.028 | 0.028

MW-06-24 05/13/2008 |<0.058 | 0.058 |<0.018 | 0.018 | <0.020 | 0.020 | <0.027 | 0.027 @ <0.022 0.022 < 0.027 0.027 <0.19R 0.19 < 0.024 0.024 | <0.021 | 0.021 | <0.016  0.016  <0.022 | 0.022 <0.028 | 0.028

09/16/2008 | <0.089 | 0.089 |<0.018 | 0.018 | <0.020 | 0.020 | <0.027 | 0.027 @ <0.022 0.022 <0.027 R 0.027 <0.19R 0.19 <0.024 R 0.024 | <0.021 | 0.021 | <0.016 0.016 <0.022 | 0.022 | <0.028 | 0.028

05/14/2008 |<0.065 @ 0.065 | <0.018 | 0.018 | <0.020 | 0.020 | <0.027 | 0.027 @ <0.022 0.022 < 0.027 0.027 <0.19R 0.19 < 0.024 0.024 | <0.021 | 0.021 | <0.016  0.016 <0.022 | 0.022 <0.028 | 0.028

MW-06-6 05/28/2008 <0.12 0.12 |<0.018 | 0.018 | <0.020 @ 0.020 | <0.027 | 0.027 <0.022 0.022 < 0.027 0.027 <0.19R 0.19 <0.024 0.024 | <0.021 | 0.021 | <0.016  0.016  <0.022 | 0.022 <0.028 | 0.028

09/18/2008 |<0.063 | 0.063 | <0.018 | 0.018 | <0.020 | 0.020 | <0.027 | 0.027 @ <0.022 0.022 <0.027 R 0.027 <0.19R 0.19 <0.024 R 0.024 | <0.021 | 0.021 | <0.016 0.016 <0.022 | 0.022 | <0.028 | 0.028

MW-97-2 05/13/2008 | <0.044 | 0.044 | <0.018 | 0.018 | <0.021 | 0.021 | <0.027 | 0.027 @ <0.022 0.022 < 0.027 0.027 <0.19R 0.19 <0.024 0.024 | <0.021 | 0.021 | <0.016  0.016  <0.022 | 0.022 <0.028 | 0.028

09/17/2008 < 0.070 0.07 |<0.018 0.018 0.027 J 0.020 | <0.027 0.027 < 0.022 0.022 <0.027 R 0.027 <0.19R 0.19 <0.024 R 0.024 < 0.021 0.021 | <0.016 0.016 <0.022 0.022 | <0.028 | 0.028

MW-BSB-4 05/29/2008 |<0.098 ' 0.098 | <0.018 | 0.018 | <0.020 | 0.020 | <0.027 | 0.027 @ <0.022 0.022 < 0.027 0.027 <0.19R 0.19 <0.024 0.024 | <0.021 | 0.021 | <0.016  0.016  <0.022 | 0.022 <0.028 | 0.028

MW-MT96-2 05/29/2008 <0.13 0.13 <0.018 0.018 < 0.020 0.020 @ <0.027 0.027 < 0.022 0.022 <0.027 R 0.027 <0.19 0.19 < 0.024 0.024 | < 0.021 0.021 | <0.016 0.016 <0.022 0.022 | <0.028 | 0.028
Upgradient Concentration

'I:lnaat)i(:)nr::g not detected not detected 3";1)2 not detected not detected not detected not detected not detected (:n?g not detected not detected not detected
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Table 4.3-5
Upgradiant Groundwater Quality Data - SVOCs
Rhodia Silver Bow Plant

[concentration in mg/l]

N-Nitrosodimethylamine N;m:)ry(:::‘i::- N-Nitrosodiphenylamine Cr:;ol Crz;ol Pentachlorophenol Phenanthrene Phenol Pyrene Pyridine
"°°"a)"°" s;"a’t':e N MDL N | MDL N mbL| N |mbL| N |mMDL| N MDL N [moL| N |mDL| N MbL [ N | mDL
MW-06-23 05/13/2008 <042 0.42 < 0.037 0.037 < 0.048 0.048 <0.11 | 0.11 <0.12 | 0.12 <0.34 0.34 <0.022 |0.022, <34 3.4 <0.019 0.019 -- --
09/16/2008 <0.42 0.42 <0.037 | 0.037 < 0.048 0.048 <0.11 | 0.11 ' <0.12 | 0.12  <0.34R 0.34 <0.022 | 0.022 | <0.063 | 0.063| <0.019 | 0.019 <14R 1.4
MW-06-4 05/15/2008 <042 0.42 < 0.037 0.037 < 0.048 0.048 <0.11 | 0.11 <0.12 | 0.12 <0.34 0.34 <0.022 | 0.022 | <0.64 0.64 <0.025 0.025 -- --
MW-06-5 05/14/2008 <0.42 0.42 <0.037 | 0.037 < 0.048 0.048 <0.11 | 0.11  <0.12 | 0.12 <0.34 0.34 <0.022 | 0.022 | <0.063 | 0.063 < 0.020 0.02 -- -
09/19/2008 <0.42 0.42 < 0.037 0.037 < 0.048 0.048 <0.11 | 0.11 <0.12 | 0.12 <0.34 0.34 <0.022 | 0.022 | <0.063 0.063 <0.019 0.019 <14R 14
MW-97-1 05/13/2008 <0.42 0.42 <0.037 | 0.037 < 0.048 0.048 <0.11 | 0.11  <0.12 | 0.12 <0.34 0.34 0.037J | 0.022| <27 2.7 <0.17 0.17 - --
09/17/2008 <0.42 0.42 < 0.037 | 0.037 < 0.048 0.048 <0.11 | 0.11  <0.12 | 0.12  <0.34R 0.34 0.0092J  0.005  <0.063 | 0.063 0.013J | 0.0035 <1.4R 1.4
MW-97-5 05/15/2008 <0.42 0.42 <0.037 | 0.037 < 0.048 0.048 <0.11 | 0.11 <0.12 | 0.12 <0.34 0.34 <0.022 | 0.022 | <0.063 | 0.063 < 0.020 0.02 -- -
MW-EPA-1 8/9/1988" -- -- <20 20 - - <20 20 <20 20 -- - - -- <20 20 - -- - --
05/14/2008 <0.42 0.42 <0.037 | 0.037 < 0.048 0.048 <0.11 | 0.11  <0.12 | 0.12 <0.34 0.34 <0.022 | 0.022 <1.0 1 < 0.020 0.02 -- -
MW-GW-1 05/20/2008 <0.42 0.42 < 0.037 | 0.037 < 0.048 0.048 <0.11 | 0.11  <0.12 | 0.12 <0.34 0.34 <0.022 | 0.022 8.9 0.063 0.020J @ 0.019 - --
09/17/2008 <0.42 0.42 <0.037 | 0.037 < 0.048 0.048 <0.11 | 0.11  <0.12 | 0.12  <0.34R 0.34 < 0.0050 | 0.005 < 0.063 | 0.063 <0.0035 | 0.0035 <14R 1.4
MW-GW-3 05/20/2008 <0.42 0.42 < 0.037 | 0.037 < 0.048 0.048 <0.11 | 0.11  <0.12 | 0.12 <0.34 0.34 <0.022 | 0.022 | <0.063 | 0.063| <0.019 | 0.019 - --
09/17/2008 <0.42 0.42 <0.037 | 0.037 < 0.048 0.048 <0.11 | 0.11 ' <0.12 | 0.12 <0.34R 0.34 <0.022 | 0.022 | <0.063 | 0.063| 0.021J | 0.019 <14R 14
MW-06-24 05/13/2008 <0.42 0.42 < 0.037 0.037 < 0.048 0.048 <0.11 | 0.11 <0.12 | 0.12 <0.34 0.34 <0.022 | 0.022 73 0.63 < 0.021 0.021 --
09/16/2008 <0.42 0.42 <0.037 | 0.037 < 0.048 0.048 <0.11 | 0.11 ' <0.12 | 0.12  <0.34R 0.34 <0.022 | 0.022 | <0.063 | 0.063| <0.019 | 0.019 <14R 1.4
05/14/2008 <0.42 0.42 < 0.037 0.037 < 0.048 0.048 <0.11 | 0.11 <0.12 | 0.12 <0.34 0.34 <0.022 | 0.022 99 0.63 < 0.021 0.021 -- --
MW-06-6 05/28/2008 <0.42 0.42 <0.037 | 0.037 < 0.048 0.048 <0.11 | 0.11 <0.12 | 0.12 <0.34 0.34 <0.022 | 0.022 | <0.063 | 0.063| <0.019 | 0.019 -- --
09/18/2008 <042 0.42 < 0.037 0.037 < 0.048 0.048 <0.11 | 0.11 <0.12 | 0.12 <0.34 0.34 <0.022 | 0.022 | <0.063 0.063 <0.019 0.019 <14R 14
MW-97-2 05/13/2008 <0.42 0.42 <0.037 | 0.037 < 0.048 0.048 <0.11 | 0.11  <0.12 | 0.12 <0.34 0.34 <0.022 | 0.022| <49 49 | <0.021 | 0.021 -- --
09/17/2008 <0.42 0.42 < 0.037 0.037 < 0.048 0.048| <0.11 | 0.11  <0.12 0.12  <0.34R 0.34 <0.022 | 0.022  <0.063 | 0.063 0.025J 0.019 <14R 14
MW-BSB-4 05/29/2008 <0.42 0.42 <0.037 | 0.037 < 0.048 0.048 <0.11 | 0.11  <0.12 | 0.12 <0.34 0.34 <0.022 | 0.022 <0.18 | 0.18 | <0.019 | 0.019 -- --
MW-MT96-2 05/29/2008 <0.42 0.42 < 0.037 0.037 < 0.048 0.048 <0.11 | 0.11 <0.12 | 0.12 <0.34 0.34 <0.022 | 0.022 <0.32 0.32  <0.019 0.019 -- --
Upgradient Concentration
IF\!naat)i(:)I::II: not detected not detected not detected not detected | not detected not detected mfg Mgg c SI;Z: B
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Table 4.3-6
Upgradiant Groundwater Quality Data - VOCs

Rhodia Silver Bow Plant

[concentration in mg/l]

1,1,1,2- 1,1,1- 1,1,2,2- 1,1,2- 1,1-Dichloro-1- 1,1- 1,1-Dichloroethylene 1,2,3- 1,2,3- 1,2,4- 1,2,4-
Tetrachloroethane Trichloroethane Tetrachloroethane Trichloroethane propene Dichloroethane ’ Trichlorobenzene Trichloropropane Trichlorobenzene Trimethylbenzene
"°°|a[‘)t'°" s;"a’t':e N MDL N MDL N MDL N MDL N |mMDbL| N MDL N MDL N MDL N MDL N MDL N MDL
MW-06-23 05/13/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 0.051  <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
09/16/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 0.051  <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
MW-06-4 05/15/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 0.051  <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
MW-06-5 05/14/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 0.051  <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
09/19/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 0.051  <0.042  0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
11/4/1997" - - - - - - - - - - - - - - - - - - - - - -
MW-97-1 05/13/2008 < 0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 | 0.051 <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
09/17/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 | 0.051 <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
MW-97-5 11/4/1997¢ - - - - - - - - - - - - - - - - - - - - - -
05/15/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 | 0.051 <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
MW-EPA-1 8/9/1988" - -- <5.0 5 <5.0 5 <5.0 5 - - <5.0 5 <5.0 5 - - - - - - - -
05/14/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 | 0.051 <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
MW-GW-1 05/20/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 | 0.051 <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
09/17/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 | 0.051 <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
MW-GW-3 05/20/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 0.051  <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
09/17/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051  0.051  <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
MW-06-24 05/13/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 0.051  <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 0.050 J 0.037
09/16/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051  0.051  <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
05/14/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 0.051  <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 0.040 J 0.037
MW-06-6 05/28/2008 < 0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 0.051  <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
09/18/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 0.051  <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
11/4/1997" - - - - - - - - - - - - - - - - - - - - - -
MW-97-2 05/13/2008 < 0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 | 0.051 <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
09/17/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 | 0.051 <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
MW-BSB-4 | 05/29/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 0.051  <0.042  0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
MW-MT96-2 | 05/29/2008 <0.047 0.047 <0.050 | 0.050 < 0.064 0.064 < 0.061 0.061 | <0.051 | 0.051 <0.042 | 0.042 <0.10 0.10 <0.10 0.10 <0.14 0.14 <0.13 0.13 <0.037 0.037
Upgradient Concentration
Maximum 0.05
Rationale not detected not detected not detected not detected not detected not detected not detected not detected not detected not detected MDC




Table 4.3-6

Upgradiant Groundwater Quality Data - VOCs
Rhodia Silver Bow Plant

[concentration in mg/l]

1,2-Dibromo-3- 1,2- 1,2- 1,2- 1,2- 1,2-Dichloroethylene, 1,2-Dichloroethylene, 1,2- 1,3,5- 1,3-Dichloro-1- 1,3-Dichloro-1- 1,3-

chloropropane Dibromoethane Dichlorobenzene Dichloroethane Dichloroethylene cis trans Dichloropropane Trimethylbenzene propene trans propene, cis Dichlorobenzene
"°°|a[‘)t'°" s;"a’t':e N MDL N MDL N MDL N MDL N MDL N MDL N MDL N MDL N MDL N MDL N MDL N MDL
MW-06-23 05/13/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041
09/16/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041
MW-06-4 05/15/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041
MW-06-5 05/14/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041
09/19/2008 | <0.22J 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041

11/4/1997" - - - - - - - - - - - - - - - - - - - - - - - -
MW-97-1 05/13/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041
09/17/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041

MW-97-5 11/4/1997" - - - - - - - - - - - - - - - - - - - - - - - -
05/15/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - <0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041

MW-EPA-1 8/9/1988" -- -- -- -- -- -- <5.0 5 <5.0 5 -- -- -- -- <5.0 5 -- - <5.0 5 <5.0 5 -- -
05/14/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041
MW-GW-1 05/20/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041
09/17/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041
MW-GW-3 05/20/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041
09/17/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041
MW-06-24 05/13/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041
09/16/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - <0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041
05/14/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041
MW-06-6 05/28/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041
09/18/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041

11/4/1997" - - - - - - - - - - - - - - - - - - - - - - - -
MW-97-2 05/13/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041
09/17/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073  0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041
MW-BSB-4 | 05/29/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 | 0.073 - - < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 <0.038 0.038 < 0.041 0.041
MW-MT96-2 | 05/29/2008 <0.22 0.22 <0.084 | 0.084 | <0.044 | 0.044 | <0.073 = 0.073 -- -- < 0.045 0.045 <0.048 0.048 <0.042 0.042 <0.042 0.042 < 0.041 0.041 < 0.038 0.038 < 0.041 0.041

Upgradient Concentration
L‘::;;::E not detected not detected not detected not detected not detected not detected not detected not detected not detected not detected not detected
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Table 4.3-6

Upgradiant Groundwater Quality Data - VOCs
Rhodia Silver Bow Plant

[concentration in mg/l]

. 1,3- . 1,4- . 2,2 2-9hloroethyl 2 Acetone Acrolein Acrylonitrile Benzene Bromobenzene Bromochloromethane Bromodichloromethane
Dichloropropane Dichlorobenzene Dichloropropane Vinyl Ether Hexanone
"°°"a)"°" saD':t':e N MDL N MDL N MDL N | moL | N [moL | N [moL| N |mMoL| N [mDL| N |mMDL| N MDL N MDL N MDL
MW-06-23 05/13/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <25 25 <2.0 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 <0.036 0.036
09/16/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <019R | 019 <29 29 |<25 25 | <20R 20 | <0.31 0.31 | <0.045 0.045 <0.027 | 0.027 < 0.091 0.091 <0.036 0.036
MW-06-4 05/15/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <25 25 <20 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 < 0.036 0.036
MW-06-5 05/14/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <25 25 <20 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 < 0.036 0.036
09/19/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 (<79 79 <20 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 < 0.036 0.036
11/4/1997" - - - - - - - - - - - - - - - - <10 | 10 - - - - - -
MW-97-1 05/13/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <25 25 <20 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 < 0.036 0.036
09/17/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <38 338 <20 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 < 0.036 0.036
MW-97-5 11/4/1997" - - - - - - - - - - - - - - - - <10 10 - - - - - -
05/15/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <25 25 <20 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 < 0.036 0.036
MW-EPA-1 8/9/1988" - - - - - - -- -- <10 10 <36 36 - - - - <5.0 5 -- - - - <5.0 5
05/14/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <25 25 <20 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 < 0.036 0.036
MW-GW-1 05/20/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <25 25 <20 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 < 0.036 0.036
09/17/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <35 35 <20 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 < 0.036 0.036
MW-GW-3 05/20/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <25 25 <20 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 < 0.036 0.036
09/17/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <25 25 <2.0 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 < 0.036 0.036
MW-06-24 05/13/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <25 25 <20 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 < 0.036 0.036
09/16/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 |<26 26 <20R 20 | <0.31 0.31 | <0.045 0.045 <0.027 | 0.027 < 0.091 0.091 < 0.036 0.036
05/14/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <25 25 <20 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 < 0.036 0.036
MW-06-6 05/28/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <25 25 <20 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 < 0.036 0.036
09/18/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <33 33 <20 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 < 0.036 0.036
11/4/1997" - - - - - - - - - - - - - - - - <10 10 - - - - - -
MW-97-2 05/13/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <25 25 <20 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 < 0.036 0.036
09/17/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <55 55 <20 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 <0.036 0.036
MW-BSB-4 05/29/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <25 25 <2.0 20 |<0.31 0.31 | <0.045| 0.045 <0.027 0.027 < 0.091 0.091 < 0.036 0.036
MW-MT96-2 | 05/29/2008 <0.032 0.032 < 0.054 0.054 < 0.050 0.05 <0.19R | 019 <29 29 | <25 25 <2.0 20 | <0.31 0.31 | <0.045 0.045 <0.027 0.027 < 0.091 0.091 < 0.036 0.036
Upgradient Concentration
Ln:t)i(::::: not detected not detected not detected not detected | not detected | not detected not detected not detected not detected not detected not detected
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Table 4.3-6

Upgradiant Groundwater Quality Data - VOCs
Rhodia Silver Bow Plant

[concentration in mg/l]

Butyl

Butylbenzene

Butylbenzene

Carbon

Carbon

Bromoform Bromomethane y ) . Chlorobenzene Chlorodibromomethane Chloroethane Chloroform Chloromethane
benzene sec- tert- disulfide tetrachloride
"°°"a)"°" SaD':t':e N MDL N moL [ N | mpL N MDL [ N MDL N |mbL| N |[mDL| N MDL N MDL N MDL N | mDL N MDL
MW-06-23 05/13/2008 <0.080 | 0.080 <0.072 0.072 | <0.056 | 0.056  <0.036 | 0.036 | <0.038| 0.038 | <0.045| 0.045 | <0.068 | 0.068  <0.045 0.045 < 0.057 0.057 <0.13 0.13 <0.042  0.042 <0.053 0.053
09/16/2008 <0.080 | 0.080 | <0.072R | 0.072 | <0.056 | 0.056  <0.036 | 0.036 <0.038 0.038 | <0.045  0.045 <0.068| 0.068 | <0.045 0.045 < 0.057 0.057 <0.13 0.13 <0.042 | 0.042 <0.053 0.053
MW-06-4 05/15/2008 <0.080 | 0.080 <0.072 0.072 | <0.056  0.056  <0.036 | 0.036 | <0.038| 0.038 | <0.045| 0.045 | <0.068 | 0.068  <0.045 0.045 < 0.057 0.057 <0.13 0.13 <0.042 | 0.042 <0.053 0.053
MW-06-5 05/14/2008 <0.080 | 0.080 <0.072 0.072 | <0.056  0.056  <0.036 | 0.036 | <0.038| 0.038 | <0.045| 0.045 | <0.068 | 0.068  <0.045 0.045 < 0.057 0.057 <0.13 0.13 <0.060 0.06 <0.053 0.053
09/19/2008 | <0.080J | 0.080 <0.072 0.072 | <0.056  0.056  <0.036 | 0.036 | <0.038| 0.038 | <0.045| 0.045 | <0.068 | 0.068 < 0.045 0.045 < 0.057 0.057 <0.13 0.13 <0.050  0.05 @ 0.060J 0.053
11/4/1997" - - - - - - - - - - - - - - - - - - - - - - - -
MW-97-1 05/13/2008 <0.080 | 0.080 <0.072 0.072 | <0.056  0.056  <0.036 | 0.036 | <0.038| 0.038 | <0.045| 0.045 | <0.068 | 0.068 < 0.045 0.045 < 0.057 0.057 <0.13 0.13 <0.042 | 0.042 <0.053 0.053
09/17/2008 | <0.080J | 0.080 <0.072 0.072 | <0.056 | 0.056  <0.036 | 0.036 | <0.038| 0.038 | <0.045| 0.045 | <0.068 | 0.068 < 0.045 0.045 < 0.057 0.057 <0.13 0.13 0.070J | 0.042 <0.053 0.053
MW-97-5 11/4/1997" - - - - - - - - - - - - - - - - - - - - - - - -
05/15/2008 <0.080 | 0.080 <0.072 0.072 | <0.056  0.056  <0.036 | 0.036 | <0.038| 0.038 | <0.045| 0.045 | <0.068 | 0.068 < 0.045 0.045 < 0.057 0.057 <0.13 0.13 <0.042  0.042 <0.053 0.053
MW-EPA-1 8/9/1988" <5.0 5 <10 10 -- -- -- -- -- -- <5.0 5 <5.0 5 <5.0 5 <5.0 5 <10 10 <5.0 5 <10 10
05/14/2008 <0.080 | 0.080 <0.072 0.072 | <0.056 | 0.056  <0.036 | 0.036 | <0.038| 0.038 | <0.050| 0.05 | <0.068 | 0.068 <0.045 0.045 < 0.057 0.057 <0.13 0.13 <0.042 | 0.042 <0.053 0.053
MW-GW-1 05/20/2008 0.124J 0.080 <0.072 0.072 | <0.056 | 0.056  <0.036 | 0.036 | <0.038| 0.038 | <0.045| 0.045 | <0.068 | 0.068 < 0.045 0.045 < 0.057 0.057 <0.13 0.13 <0.042  0.042 0.12J 0.053
09/17/2008 | <0.080J | 0.080 <0.072 0.072 | <0.056  0.056  <0.036 | 0.036 | <0.038| 0.038 | <0.045| 0.045 | <0.068 | 0.068 < 0.045 0.045 < 0.057 0.057 <0.13 0.13 <0.042  0.042 <0.053 0.053
MW-GW-3 05/20/2008 <0.080 | 0.080 <0.072 0.072 | <0.056  0.056  <0.036 | 0.036 | <0.038| 0.038 | <0.045| 0.045 | <0.068 | 0.068  <0.045 0.045 < 0.057 0.057 <0.13 0.13 0.10J 0.042 @ 0.12J 0.053
09/17/2008 | <0.080J | 0.080 <0.072 0.072 | <0.056  0.056  <0.036 | 0.036 | <0.038| 0.038 | <0.045| 0.045 | <0.068 | 0.068 < 0.045 0.045 < 0.057 0.057 <0.13 0.13 0.13J 0.042 @ <0.053 0.053
MW-06-24 05/13/2008 <0.080 | 0.080 <0.072 0.072 | <0.056  0.056  <0.036 | 0.036 | <0.038| 0.038 | <0.045| 0.045 | <0.068 | 0.068 < 0.045 0.045 < 0.057 0.057 <0.13 0.13 <0.042  0.042 <0.053 0.053
09/16/2008 <0.080 | 0.080 | <0.072R | 0.072 | <0.056 | 0.056  <0.036 | 0.036 <0.038 0.038 | <0.045  0.045 <0.068| 0.068 | <0.045 0.045 < 0.057 0.057 <0.13 0.13 <0.042 | 0.042 <0.053 0.053
05/14/2008 <0.080 | 0.080 <0.072 0.072 | <0.056  0.056  <0.036 | 0.036 | <0.038| 0.038 | <0.050| 0.05 | <0.068| 0.068 <0.045 0.045 < 0.057 0.057 <0.13 0.13 <0.042 | 0.042 <0.053 0.053
MW-06-6 05/28/2008 <0.080 | 0.080 <0.072 0.072 | <0.056 | 0.056 <0.036J @ 0.036 <0.038| 0.038 | <0.045  0.045 <0.068| 0.068 | <0.045| 0.045 < 0.057 0.057 <0.13 0.13 <0.042  0.042 <0.053 0.053
09/18/2008 | <0.080J | 0.080 <0.072 0.072 | <0.056  0.056  <0.036 | 0.036 | <0.038| 0.038 | <0.045| 0.045 | <0.068 | 0.068  <0.045 0.045 < 0.057 0.057 <0.13 0.13 <0.042  0.042 0.060J 0.053
11/4/1997" - - - - - - - - - - - - - - - - - - - - - - - -
MW-97-2 05/13/2008 <0.080 | 0.080 <0.072 0.072 | <0.056  0.056  <0.036 | 0.036 | <0.038| 0.038 | <0.045| 0.045 | <0.068 | 0.068  <0.045 0.045 < 0.057 0.057 <0.13 0.13 <0.060 0.06 <0.053 0.053
09/17/2008 | <0.080J | 0.080 <0.072 0.072 | <0.056  0.056  <0.036 | 0.036 | <0.038| 0.038 | <0.045| 0.045 | <0.068 | 0.068 < 0.045 0.045 < 0.057 0.057 <0.13 0.13 0.060J | 0.042 <0.053 0.053
MW-BSB-4 05/29/2008 <0.080 | 0.080 < 0.072 0.072 | <0.056 | 0.056 <0.036J @ 0.036 <0.038| 0.038 | <0.045  0.045 <0.068| 0.068 | <0.045 | 0.045 < 0.057 0.057 <0.13 0.13 <0.042 | 0.042 <0.053 0.053
MW-MT96-2| 05/29/2008 <0.080 | 0.080 < 0.072 0.072 | <0.056 | 0.056 <0.036J  0.036 <0.038| 0.038 | <0.045 0.045 <0.068  0.068 | <0.045 | 0.045 < 0.057 0.057 <0.13 0.13 <0.042  0.042 <0.053 0.053
Upgradient Concentration
Maximum 0.12 0.13 0.12
Rationale MDC not detected not detected not detected not detected not detected not detected not detected not detected not detected MDC MDC
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Table 4.3-6

Upgradiant Groundwater Quality Data - VOCs
Rhodia Silver Bow Plant

[concentration in mg/l]

Chlorotoluene | Chlorotoluene Cumene (isopropyl Cymene p- (Toluene |Dibromomethane (methylene| Dichlorodifluoromethane Ethyl Hexachlorobutadiene lodomethane Methyl ethyl Methyl isobutyl Methyl tertiary butyl
o- p- benzene) isopropyl p-) bromide) (CFC-12) benzene ketone ketone ether (MTBE)
"°°"a)"°" saD':t':e N MDL | N MDL N MDL N MDL N MDL N MDL N | mDL N MDL N MDL N MDL N MDL N MDL
MW-06-23 05/13/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27R 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
09/16/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
MW-06-4 05/15/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27R 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
MW-06-5 05/14/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27R 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
09/19/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
11/4/1997" - - - - - - - - - - - - <10 10 - - - - - - - - - --
MW-97-1 05/13/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27R 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
09/17/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
MW-97-5 11/4/1997" - - - - - - - - - - - - <10 10 - - - - - - - - - --
05/15/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27R 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
MW-EPA-1 8/9/1988" -- -- -- -- - -- - -- - -- -- -- <5.0 5 -- -- -- -- <10 10 <10 10 - -
05/14/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27R 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
MW-GW-1 05/20/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
09/17/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
MW-GW-3 05/20/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
09/17/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 < 0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
MW-06-24 05/13/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27R 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
09/16/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
05/14/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27R 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
MW-06-6 05/28/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.070 0.07 <0.19 0.19 <0.27 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
09/18/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
11/4/1997" - - - - - - - - - - - - <10 10 - - - - - - - - - -
MW-97-2 05/13/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27R 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
09/17/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
MW-BSB-4 05/29/2008 | <0.035 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 <0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27 0.27 <3.8 3.8 <3.0 3.0 <0.070 0.070
MW-MT96-2| 05/29/2008 | <0.035 ' 0.035 | <0.025 0.025 < 0.031 0.031 <0.044 0.044 < 0.089 0.089 <0.083 0.083 <0.042 | 0.042 <0.19 0.19 <0.27 0.27 <3.8 3.8 <3.0 3.0 < 0.070 0.070
Upgradient Concentration
Ln:t)i(::::: not detected not detected not detected not detected not detected not detected not detected not detected not detected not detected not detected not detected
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Table 4.3-6
Upgradiant Groundwater Quality Data - VOCs
Rhodia Silver Bow Plant

[concentration in mg/l]

N:;t::’ {:Z:e Naphthalene | Propylbenzene Styrene Tetrachloroethylene Toluene Trichloroethylene Trichlorofluoromethane Vinyl acetate | Vinyl chloride | Xylene m & p Xylene, o- X\;I;r:las,
"°°"a)"°" SaD':t':e N [moL| N |mMDL| N MDL N | mbL N MDL N | mDL N MDL N MDL N [moL| N |mMbL| N |[mDoL| N |wmDL| N [MDL
MW-06-23 05/13/2008 <023 023 <0.10| 0.10 | <0.037| 0.037 | <0.039| 0.039 < 0.077 0.077 <0.050| 0.050 < 0.061 0.061 < 0.086 0.086 <091 091 <0.071 0.071 <0.078 0.078 <0.037  0.037 -- --
09/16/2008 <023 023 <0.10| 0.10 | <0.037| 0.037 | <0.039| 0.039 < 0.077 0.077 <0.11 0.11 < 0.061 0.061 < 0.086 0.086 <091 091  <0.071 0.071 <0.078 0.078 <0.037 0.037 -- --
MW-06-4 05/15/2008 <023 023 <0.10| 0.10 | <0.037| 0.037 | <0.039| 0.039 < 0.077 0.077 <0.070 | 0.070 | < 0.061 0.061 < 0.086 0.086 <091 091  <0.071 0.071 <0.078 0.078 <0.037 0.037 -- --
MW-06-5 05/14/2008 <023 023 <0.10| 0.10 | <0.037| 0.037 | <0.039| 0.039 < 0.077 0.077 <0.10 | 0.10 < 0.061 0.061 < 0.086 0.086 <091 091  <0.071 0.071 <0.078 0.078 <0.037 0.037 -- --
09/19/2008 <023 023 <0.10| 0.10 | <0.037| 0.037 | <0.060| 0.06 < 0.077 0.077 <0.048 | 0.048 < 0.061 0.061 < 0.086 0.086 <091 091 <0.071 0.071 <0.078 0.078 <0.037 0.037 -- --
11/4/1997" - -- -- -- -- -- -- -- -- -- <1.0 1.0 -- -- -- -- -- -- -- -- <1.0 1.0 <1.0 1.0 -- --
MW-97-1 05/13/2008 <023 023 <0.10| 0.10 | <0.037 | 0.037  <0.039| 0.039 < 0.077 0.077 <0.048 | 0.048 < 0.061 0.061 < 0.086 0.086 <091 091  <0.071 0.071 <0.078 0.078  <0.037 0.037 -- --
09/17/2008 <023 023 <0.10| 0.10 | <0.037| 0.037 | <0.039| 0.039 < 0.077 0.077 <0.16 | 0.16 < 0.061 0.061 < 0.086 0.086 <091 091  <0.071 0.071 <0.078 0.078 <0.037 0.037 -- --
MW-97.5 | 11/4/1997 - - - - - - - - - - <10 1.0 - - - - - - - - <10 10 | <10 | 10 - | -
05/15/2008 <023 023 <0.10| 0.10 | <0.037| 0.037 | <0.039| 0.039 < 0.077 0.077 <0.19 | 0.19 < 0.061 0.061 < 0.086 0.086 <091 091 <0.071 0.071 <0.078 0.078 <0.037 0.037 -- --
MW-EPA-1 8/9/1988" <9.0 9 -- -- -- -- <5.0 5 <5.0 5 <5.0 5 <5.0 5 -- -- <10 10 <10 10 -- -- -- -- <5.0 5.0
05/14/2008 <023 023 <0.10| 0.10 | <0.037| 0.037 | <0.039| 0.039 < 0.077 0.077 <023 | 0.23 < 0.061 0.061 < 0.086 0.086 <091 091  <0.071 0.071 <0.078 0.078 <0.037 0.037 -- --
MW-GW-1 05/20/2008 <023 023 <0.10| 0.10 | <0.037| 0.037 | <0.039| 0.039 < 0.077 0.077 0.31J  0.048 | <0.061 0.061 < 0.086 0.086 <091 091 | <0.071 0.071 <0.078 0.078 <0.037 0.037 -- --
09/17/2008 <023 023 <0.10| 0.10 | <0.037| 0.037 | <0.039| 0.039 < 0.077 0.077 <043 | 043 < 0.061 0.061 < 0.086 0.086 <091 091 <0.071 0.071 <0.078 0.078 <0.037 0.037  -- --
MW-GW-3 05/20/2008 <023 023 <0.10| 0.10 | <0.037| 0.037 | <0.039| 0.039 < 0.077 0.077 <0.20 | 0.20 < 0.061 0.061 < 0.086 0.086 <091 091 <0.071 0.071 <0.078 0.078 <0.037 0.037 -- --
09/17/2008 <023 023 <0.10| 0.10 | <0.037| 0.037 | <0.039| 0.039 < 0.077 0.077 <0.048 | 0.048 < 0.061 0.061 < 0.086 0.086 <091 091 <0.071 0.071 <0.078 0.078 <0.037 0.037 -- --
MW-06-24 05/13/2008 <023 023 <0.10| 0.10 | <0.037| 0.037 | <0.039| 0.039 < 0.077 0.077 <0.11 0.11 < 0.061 0.061 < 0.086 0.086 <091| 091 | <0.071 | 0.071 0.23J 0.078 0.18J | 0.037  -- --
09/16/2008 |0.27J | 0.23 ' <0.10| 0.10 | <0.037 0.037 | <0.039 0.039 < 0.077 0.077 <0.048 | 0.048 < 0.061 0.061 < 0.086 0.086 <091 091  <0.071 0.071 <0.078 0.078 <0.037 0.037 -- --
05/14/2008 <023 023 <0.10| 0.10 | <0.037| 0.037 | <0.039| 0.039 < 0.077 0.077 <0.048 | 0.048 < 0.061 0.061 < 0.086 0.086 <091| 091 | <0.071 | 0.071 0.19J 0.078 0.14J | 0.037  -- --
MW-06-6 05/28/2008 <023 023 <0.10| 0.10 | <0.037 | 0.037  <0.039| 0.039 < 0.077 0.077 <0.18 | 0.18 < 0.061 0.061 < 0.086 0.086 <091 091 <0.071 0.0711 <029 029 <023 0.23 -- --
09/18/2008 <023 023 <0.10| 0.10 | <0.037| 0.037 | <0.039| 0.039 < 0.077 0.077 <017 | 017 < 0.061 0.061 < 0.086 0.086 <091 091 <0.071 0.071 <0.078 0.078 <0.037 0.037 -- --
11/4/1997" - - - - - - - - - - <10 1.0 - - - - - - - - <10 10 <10 10 | - | -
MW-97-2 05/13/2008 <023 023 <0.10| 0.10 | <0.037 | 0.037  <0.039| 0.039 < 0.077 0.077 <0.048 | 0.048 < 0.061 0.061 < 0.086 0.086 <091 091 <0.071 0.071 <0.078 0.078 <0.037 0.037 -- --
09/17/2008 <023 023 <0.10| 0.10 | <0.037| 0.037 | <0.039| 0.039 < 0.077 0.077 <0.048 | 0.048 < 0.061 0.061 < 0.086 0.086 <091 091 <0.071 0.071 <0.078 0.078 <0.037 0.037  -- --
MW-BSB-4 05/29/2008 <023 023 <0.10| 0.10 | <0.037| 0.037 | <0.039| 0.039 < 0.077 0.077 <0.080| 0.080  <0.061 0.061 < 0.086 0.086 <091] 091 | <0.071 | 0.071 <0.080 0.08 | <0.060 0.06 -- --
MW-MT96-2| 05/29/2008 <023 023 <0.10] 0.10 | <0.037| 0.037 | <0.039 | 0.039 < 0.077 0.077 <0.070 | 0.070 < 0.061 0.061 < 0.086 0.086 <091 091 <0.071 0.071 <0.16 0.16 @ <0.10 0.1 -- --
Upgradient Concentration
Ln:t)i(::::: '3'[2)2 not detected not detected not detected not detected I\(I)Ig:: not detected not detected not detected | not detected &;g I\?I|:1>(8:
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Table 4.3-7
Upgradiant Groundwater Quality Data - Radionuclides
Rhodia Silver Bow Plant

[concentration in mg/l]

Gross Alpha (radiation) Gross Beta (radiation) Radium 226 Radium 228 Strontium 90 Uranium
Location Sample
1D Date N MDL N MDL N MDL N MDL N MDL N MDL
MW-06-23 05/13/2008 6.4 +/-2.5 1.5 8.4 +/-2.4 2.7 <0.28 0.28 <0.63 0.63 - - -- --
09/16/2008 2+/-1.8 1.5 5.7 +/- 2.2 2.7 <0.54 0.54 < 0.69 0.69 - - -- -
MW-06-4 05/15/2008 5.6 +/- 2.5 1.6 7.4 +/-2.3 2.8 <0.23 0.23 <0.82 0.82 - - -- -
09/18/2008 4.8 +/- 2.6 1.7 7.6 +/-2.3 2.8 <0.28 0.28 <0.74 0.74 - - -- -
05/14/2008 <35 3.5 18 +/- 6.3 7.3 <0.2 0.2 < 0.71 0.71 - -- -- --
MW-06-5 09/19/2008 <4.6 4.6 29 +/-7.8 9.1 <0.23 0.23 0.9 +/- 0.31 0.7 - - -- --
09/19/2008 <44 4.4 20 +/-7.9 9 <0.36 0.36 0.87 +/- 0.31 0.72 - - -- --
11/4/1997" <1.0 1.0 -- -- <0.2 0.2 1.0 +/- 0.3 XX <2 2 - --
MW-97-1 05/13/2008 22 +/-7.1 3.7 24 +/- 6.3 7.5 <0.18 0.18 <0.73 0.73 - -- -- --
09/17/2008 16 +/- 7.3 4.4 22 +/-7.4 9 <0.24 0.24 9.2 +/-1.7 3.7 - - -- --
11/4/1997" 6.9 +/- 0.4 XX - - 5.7 +/- 0.4 XX 12.5 +/- 1.1 XX <20 2.0 - -
6.7 +/- 1.0 XX 15 +/- 2.0 XX 1.0 +/-0 XX 1.0 1 <10 10 -- -
MW-97-5 01/23/2002 9.4 XX 7.2 XX 0.2 XX 1.3 XX 0.1 XX -- --
05/15/2008 11 4/-3.2 1.5 12 +/- 2.7 2.8 <0.43 0.43 1.7 +/- 0.32 0.72 - - - --
09/17/2008 9.6 +/- 3.3 1.7 12 +/- 2.5 2.8 <0.23 0.23 1.6 +/- 0.53 1.2 - - 7.9 XX
8/9/1988" - - - - <1 1 - - - - - -
MW-EPA-1 05/14/2008 5.6 +/- 2.5 1.6 7 +/-2.8 3.2 <0.19 0.19 <0.7 0.7 - - - -
09/17/2008 7.7+/-3 1.7 13 +/- 3.4 3.5 <0.3 0.3 <0.7 0.7 - - -- --
MW-GW-1 05/20/2008 7.8 +/-2.4 1.2 14 +/- 2.7 2.7 <0.17 0.17 <0.7 0.7 - - - -
09/17/2008 12 +/- 3.6 1.7 8.6 +/-2.4 2.9 <0.32 0.32 < 0.69 0.69 - -- -- -
MW-GW-3 05/20/2008 <35 3.5 9.2 +/- 5.6 7 <0.19 0.19 <1.9 1.9 - - - -
09/17/2008 16 +/- 6.3 3.5 24 +/- 6.8 7.4 <0.38 0.38 2.5 +/- 0.58 1.3 - -
MW-06-24 05/13/2008 5.6 +/- 2.5 1.5 8.4 +/-2.3 2.8 <0.28 0.28 <0.75 0.75 - -- -- -
09/16/2008 3.8 +/-2.2 1.6 7.5 +/-2.5 2.8 <0.2 0.2 <0.68 0.68 - -- -- --
05/14/2008 15 +/- 3.6 1.5 9.8 +/- 2.6 2.8 <0.28 0.28 < 0.71 0.71 - -- -- --
MW-06-6 05/28/2008 13 +/- 3.6 1.7 7.9 +/-2.3 2.9 <0.42 0.42 <0.71 0.71 - -- - --
09/18/2008 13 4/-3.5 1.6 9.6 +/- 2.4 2.7 <0.2 0.2 2.6 +/- 0.58 i3 - - - -
11/4/1997" <1.0 1.0 -- <0.2 0.2 <1.0 i0 <2 2 @ - @ -
MW-97-2 05/13/2008 26 +/- 7.1 3.3 22 +/- 5.6 6.6 <0.19 0.19 < 0.71 (O T T R R
09/17/2008 26 +/- 8.1 3.9 30 +/- 6.9 7.6 <0.33 0.33 <0.7 07 | - - - -
MW-BSB-4 05/29/2008 7.7 +/-2.8 1.5 5+/-2.1 2.8 <0.49 0.49 < 0.69 069 | - @ - - -
09/19/2008 <15 1.5 4.8 +/-2.4 2.9 <0.39 0.39 <0.73 073 | - @ - - -
07/17/2003 |2.81 +/-1.57 J 4 3.83 +/-2.05J 4 <2.09 2.09 -- |- - - -
MW-MT96-2 | 05/29/2008 5.6 +/- 2.6 1.6 5.3 +/-2.2 2.9 <04 0.4 <0.68 068 | - @ - - -
09/19/2008 4.3 +/-2.3 1.6 5.2 +/- 2.2 2.7 < 0.36 0.36 <0.73 0.73 - -- -- --
Upgradient Concentration
Maximum 26 30 not detected 9.7 -- --
Rationale MDC MDC MDC -- --
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Table 4.3-8
Upgradiant Groundwater Quality Data - PCBs
Rhodia Silver Bow Plant

[concentration in mg/l]

Aroclor 1016 Aroclor 1221 | Aroclor 1232 | Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Aroclor 1262 Aroclor 1268
"°°|"§'°" S;':t':'e N moL [ N |mbL| N |mMDL| N |mDL| N MDL N MDL N MDL N MDL N MDL
MW-06-23 05/13/2008 | <0.0094  0.0094 | < 0.020 | 0.020 | < 0.023 | 0.023 | < 0.013 | 0.013 | < 0.0054 | 0.0054 < 0.0070 | 0.0070 | < 0.0031 | 0.0031 < 0.0048 0.0048 < 0.0065 | 0.0065
MW-06-4 05/15/2008 | <0.0094  0.0094 | < 0.020 | 0.020 | < 0.023 | 0.023 | < 0.013 | 0.013 | < 0.0054 | 0.0054 < 0.0070 | 0.0070 | < 0.0031 | 0.0031 < 0.0048 0.0048 < 0.0065 | 0.0065
MW-06-5 05/14/2008 | <0.0094  0.0094 | < 0.020 | 0.020 | < 0.023 | 0.023 | < 0.013 | 0.013 | < 0.0054 | 0.0054 < 0.0070 | 0.0070 | < 0.0031 | 0.0031 < 0.0048 0.0048 < 0.0065 | 0.0065
MW-97-1 05/13/2008 | <0.0094  0.0094 | < 0.020 | 0.020 | <0.023 | 0.023 | < 0.013 | 0.013 | < 0.0054 | 0.0054 < 0.0070 | 0.0070 | < 0.0031 | 0.0031 < 0.0048 0.0048 < 0.0065 | 0.0065
MW-97-5 05/15/2008 | <0.0094  0.0094 | < 0.020 | 0.020 | < 0.023 | 0.023 | < 0.013 | 0.013 | < 0.0054 | 0.0054 < 0.0070 | 0.0070 | < 0.0031 | 0.0031 < 0.0048 0.0048 < 0.0065 | 0.0065
MW-EPA-1 05/14/2008 | <0.0094  0.0094 | < 0.020 | 0.020 | < 0.023 | 0.023 | < 0.013 | 0.013 | < 0.0054 | 0.0054 < 0.0070 | 0.0070 | < 0.0031 | 0.0031 < 0.0048 0.0048 < 0.0065 | 0.0065
MW-GW-1 05/20/2008 | <0.0094  0.0094 | < 0.020 | 0.020 | < 0.023 | 0.023 | < 0.013 | 0.013 | < 0.0054 | 0.0054 < 0.0070 | 0.0070 | < 0.0031 | 0.0031 < 0.0048 0.0048 < 0.0065 | 0.0065
MW-GW-3 05/20/2008 | <0.0094  0.0094 | < 0.020 | 0.020 | < 0.023 | 0.023 | < 0.013 | 0.013 | < 0.0054 | 0.0054 < 0.0070 | 0.0070 | < 0.0031 | 0.0031 < 0.0048 0.0048 < 0.0065 | 0.0065
MW-06-24 05/13/2008 | <0.0094  0.0094 | < 0.020 | 0.020 | < 0.023 | 0.023 | < 0.013 | 0.013 | < 0.0054 | 0.0054 < 0.0070 | 0.0070 | < 0.0031 | 0.0031 < 0.0048 0.0048 < 0.0065 | 0.0065
MW-06-6 05/14/2008 | <0.0094  0.0094 | < 0.020 | 0.020 | < 0.023 | 0.023 | < 0.013 | 0.013 | < 0.0054 | 0.0054 < 0.0070 | 0.0070 | < 0.0031 | 0.0031 < 0.0048 0.0048 < 0.0065 | 0.0065
05/28/2008 | <0.0094  0.0094 | < 0.020 | 0.020 | <0.023 | 0.023 | < 0.013 | 0.013 | < 0.0054 | 0.0054 < 0.0070 | 0.0070 | < 0.0031 | 0.0031 < 0.0048 0.0048 < 0.0065 | 0.0065

MW-97-2 05/13/2008 | <0.0094  0.0094 | < 0.020 | 0.020 | < 0.023 | 0.023 | < 0.013 | 0.013 | < 0.0054 | 0.0054 < 0.0070 | 0.0070 | < 0.0031 | 0.0031 < 0.0048 0.0048 < 0.0065 | 0.0065
MW-BSB-4 05/29/2008 | <0.0094  0.0094 | < 0.020 | 0.020 | <0.023 | 0.023 | < 0.013 | 0.013 | < 0.0054 | 0.0054 < 0.0070 | 0.0070 | < 0.0031 | 0.0031 < 0.0048 0.0048 < 0.0065 | 0.0065
MW-MT96-2 05/29/2008 | <0.0094  0.0094 | < 0.020 | 0.020 | <0.023 | 0.023 | < 0.013 | 0.013 | < 0.0054 | 0.0054 < 0.0070 | 0.0070 | <0.0031 | 0.0031 < 0.0048 0.0048 < 0.0065 | 0.0065

Upgradient Concentration

x::;:::g not detected not detected not detected not detected not detected not detected not detected not detected not detected
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Montana

Rhodia Silver Bow Plant

MW-06-23
MW-06-24

Figure 4.3-1
UPGRADIENT MONITORING WELLS
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" [MW-EPA-1 i
| 5/1412008: 138 mg/I

. |9/17/2008: 160 mg/! [}
3 i

I
h
|

MW-97-1
5/13/2008: 286 mg/l
9/17/2008: 288 mg/I

5/13/2008: 264 mg/|

!
I
MW-97-2 |
I
9/17/2008: 260 mg/l ,'

Y\

2120 mg/I |

MW-06-4
: 118 mg/l

5/15/2008: 138 mg/l
9/18/2008: 134 mg/l

M= O

I

5/14/2008: 316 mg/l ] T A ; MW-06-23 _
9/19/2008: 306 mg/l | | MW-BSB-4 P EYErrry
ot 11 5/2972008: 112 mg/! | gﬂggggg; 103 mg;:
| 41 9/19/2008: 100 mg/l | SN - 101 mg

5/14/2008: 152 mg/l | ; — MW-06-24

5/28/2008: 154 mg/!l MW-GW-3 MW-MT96-2 5/13/2008: 116 mgl/l
9/18/2008: 145 mg/I 5/20/2008: 322 mg/l 5/29/2008: 117 mgl/l 9/16/2008: 119 mg/l
1 119/17/2008: 284 mg/l 9/19/2008: 112 mg/!
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Property Boundary
SWMUs UPGRADIENT WELLS:
ALKALINITY,
BICARBONATE as CaCO;
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I
MW-EPA-1 '

5/14/2008: < 2 mg/l K&
9/17/2008: < 2 mgll

MW-97-1
5/13/2008: < 2 mg/l
9/17/2008: < 2 mg/l

MW-97-2

5/13/2008: < 2 mg/I

9/17/2008: < 2 mg/I
H

MW-06-4
5/15/2008: < 2 mg/I
9/18/2008: < 2 mg/I

: MW-BSB-4 o
— PY /5/29/2008: 8 mg/l [
MW-06-5 e B\ /| 9/19/2008: 4 mg/! /‘f”_“ s Y
5/14/2008: < 2 mgl - T MW-06-23
9/19/2008: < 2 mgl | MW-MT96-2 5/13/2008: < 2 mg/l
[ 15/29/2008: < 2 mg/! | /16/2008. < 2 mal
1911912008: < 2 mg/l [0 : 9

5/14/2008: < 2 mgl/| MW-GW-3 ‘; MW-06-24

5/28/2008: < 2 mg/l 5/20/2008: < 2 mg| e =

9/18/2008: < 2 mgl/|
]

9/17/2008: < 2 mg/l

5/13/2008: < 2 mg/l
9/16/2008: < 2 mg/l
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Imagery: 2009 USDA-FSA
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Fence Line Figure 4.3-3

Property Boundary
SWMUs UPGRADIENT WELLS:
ALKALINITY,
CARBONATE as CaCOs;
Rhodia Silver Bow Plant

Montana




MW-EPA-1
10/8/1998: 12 mg/l
5/14/2008: 98.1 mg/I
9/17/2008: 103 mg/l
[T

MW-97-1
11/4/1997: 10 mg/l
10/8/1998: 29 mg/|
{5/13/2008: 332 mgl/l
9/17/2008: 343 mg/l
15

MW-97-2
11/4/1997: 11 mgl/|
10/8/1998: 13 mg/l
5/13/2008: 320 mgl/l
9/17/2008: 336 mg/l

MW-06-4
5/15/2008: 20.2 mg/I
mg/I

SO —— — ¢ ——g
. .i“

)

]
~\

s f 10/8/1998: 10 mg/l
| [5/15/2008: 10.0 mg/
\ 1 9/17/2008: 9.9 mg/I
¢ o —

)

e
l
>

2 /" 0
5/14/2008: 16.9 mg/l | s W N MW-06-23

b —
5/28/2008: 13.6 mg! IMW-BSB-4 . 5/13/2008: 9.4 mg/l
9/18/2008: 12.0 mgl! 5/29/2008: 11.1 mg/l [& (& 9/16/2008: 9.4 mg/l
: 9/19/2008: 11.4 mg/l [\
, - MW-06-24

MW-06-5

5/14/2008: 295 mg/| MW-MT96- 5/13/2008: 8.1 mg/l

9/19/2008: 386 mg/! MW-GW-3 5/29/2008: 11.1 mg/| 9/16/2008: 8.0 mg/!
z 5/20/2008: 326 mg/l 9/19/2008: 11.2 mg/l

: | 9/17/2008: 326 mg/l | 4 L ;
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Imagery: 2009 USDA-FSA
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UPGRADIENT WELLS:
CHLORIDE
Rhodia Silver Bow Plant
Montana




MW-EPA-1
10/8/1998: 0.45 mg/l
5/14/2008: 0.30 mg/I
9/17/2008: 0.4 mg/|

MW-97-1

11/4/1997: 0.28 mgl/l
10/8/1998: 0.31 mg/|
4/14/1999: 0.30 mg/l
5/13/2008: < 0.2 mg/|
9/17/2008: 0.154 mg/l J

MW-97-2

11/4/1997: 0.29 mgl/|
10/8/1998: 0.38 mg/I
5/13/2008: < 0.2 mg/|
9/17/2008: 0.146 mg/l J

Y\

W-97-5

~ [11/4/1997: 0.42 mg/|

4/14/1999: 0.30 mg/|

_ ‘. [|5/15/2008: 0.30 mg/I
\ - /9/17/2008: 0.30 mg/l

I

MW-06-4
5/15/2008: 0.5 mg!/|
9/18/2008: 0.5 mg!/|

e, O

MW-06-23

MW-06-6
5/14/2008: 0.4 mg!/|

15/29/2008: 11.5 mgl/l
§9/19/2008: 12.2 mg/l

MW-MT96-2

4 3 & F ‘.
MW-06-5 0 B
15/14/2008: 0.30 mg/l S Mw-BSB-4 "
19/19/2008: 0.30 mg/! 3/25/1999: 10.9 mg/l |

5/13/2008: 0.2 mgl/l
9/16/2008: 0.2 mgl/l

MW-06-24
5/13/2008: 0.30 mg/I

5/28/2008: 0.4 mg/l |5l MW-GW-3

9/18/2008: 0.5 mg/l [ 5/20/2008: 0.30 mg/I
9/17/2008: 0.30 mg/!

3/25/1999: 0.36 mg/I
5/29/2008: 11.6 mg/l
19/19/2008: 12.0 mg/l

9/16/2008: 0.30 mg/I
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Imagery: 2009 USDA-FSA
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Figure 4.3-5

UPGRADIENT WELLS:
FLUORIDE
Rhodia Silver Bow Plant
Montana




MW-GW-3
6/30/1998: 1.06 mg/|
19/30/1998: 0.68 mg/|
12/31/1998: 0.13 mg/!
3/31/1999: 0.14 mg/|
6/30/1999: 0.12 mg/|
9/30/1999: 0.14 mg/l
12/31/1999: 0.13 mg/I
3/31/2000: 0.17 mg/l

5/13/2008: < 0.05 mg/I
6/30/2000: 0.17 mg/l _
9/30/2000: 0.17 mgl 9/17/2008: < 0.05 mg/l
12/31/2000: 0.18 mg/l ;
3/31/20015 0.1 mg/l MW-EPA-1
8/30/2001:0.17 g 5/14/2008: 0.30 mg/l §

9/30/2001: 13 mg/I
12/31/2001: 0.53 mg/l 9/17/2008: 0.31 mg/l

5/13/2008: < 0.05 mg/l
9/17/2008: < 0.05 mg/I

5/14/2008: 0.30 mg/|
9/19/2008: 0.73 mg/|
I

MW-06-6

5/14/2008: 0.33 mg/l (HEECR0E o s o

Barr Footer: ArcGIS 10.0, 2012-12-10 11:28

3/31/2002: 0.51 mg/l
6/30/2002: 0.26 mg/|
9/30/2002: 0.29 mg/l
12/31/2002: 0.21 mg/!
3/31/2003: 0.25 mg/l
6/30/2003: 0.36 mg/l
9/30/2003: 0.06 mg/l
12/31/2003: 0.09 mg/l
3/31/2004: 0.1 mg/|
6/30/2004: 0.13 mg/l

= 9/30/2004: 0.05 mg/!

11/30/2004: 0.08 mg/I
12/31/2004: 0.08 mg/I
3/31/2005: 0.13 mgl/|
6/30/2005: 0.14 mg/l
7/31/2005: 0.14 mg/|
12/31/2005: 0.14 mg/l
3/31/2006: 0.18 mg/l
6/30/2006: 0.17 mg/|

| 9/30/2006: 0.12 mg/|

12/31/2006: 0.12 mg/I
3/31/2007: 0.58 mg/l
6/30/2007: 0.18 mg/l
9/30/2007: 0.19 mg/l
12/31/2007: 0.21 mg/l
3/31/2008: 0.25 mgl/|
5/20/2008: 0.30 mg/I
6/30/2008: 0.28 mgl/l
9/17/2008: 0.26 mg/|

| 9/30/2008: 0.26 mg/l

12/31/2008: 0.34 mg/I
3/31/2009: 0.49 mg/|
6/30/2009: 0.53 mg/l

| 9/30/2009: 1.1 mg/I

12/31/2009: 0.33 mg/l
3/31/2010: 0.29 mg/l
6/30/2010: 0.36 mg/l
9/30/2010: 0.54 mg/|

MW-06-4

5/15/2008: 0.23 mg/I
9/18/2008: 0.24 mg/|

1 6/30/1998: 0.49 mg/l
9/30/1998: 0.07 mg/l
12/31/1998: 0.07 mg/l
3/31/1999: < 0.05 mg/l
6/30/1999: 0.11 mg/l
9/30/1999: 0.11 mg/l
12/31/1999: 0.13 mg/I
3/31/2000: mg/l
6/30/2000: mg/l
9/30/2000: mgl/l
12/31/2000: 0.17 mg/l
3/31/2001: 0.26 mg/|
6/30/2001: 0.32 mgl/|
9/30/2001: 0.13 mgl/l
12/31/2001: 0.21 mg/l
3/31/2002: 0.5 mg/l
6/30/2002: 0.47 mgl/|
9/30/2002: 0.63 mgl/|
12/31/2002: 0.72 mg/I
3/31/2003: 0.51 mg/l
6/30/2003: 0.62 mg/|
9/30/2003: 0.57 mg/l
12/31/2003: 0.82 mg/l
3/31/2004: 0.47 mg/l
6/30/2004: 0.44 mg/l
9/30/2004: 0.58 mgl/|
11/30/2004: 0.63 mg/|
12/31/2004: 0.63 mg/l
3/31/2005: 0.64 mgl/l
6/30/2005: 0.47 mg/|
7/31/2005: 0.52 mgl/|
6/30/2006: 0.48 mg/l
9/30/2006: 0.36 mg/l
3/31/2007: 0.58 mg/l
6/30/2007: 0.26 mg/l

1 6/30/2008: 0.4 mg/I

Imagery: 2009 USDA-FSA

Monitoring Well

Fence Line

Property Boundary

*15/28/2008: 0.32 mg!/|
9/18/2008: 0.29 mg/I

5/29/2008: < 0.05 mg/I

9/19/2008: < 0.05 mg/l [\ pw-06-24

—— 5/13/2008: 0.61 mg/l
9/16/2008: 0.58 mg/I

MW-MT96-2
5/29/2008: < 0.05 mg/!
9/19/2008: < 0.05 mg/!

9/30/1998: 0.43 mg/l |
12/31/1998: 0.44 mg/l
3/31/1999: 0.42 mgl/|
6/30/1999: 0.29 mg/|
9/30/1999: 0.45 mg/|
12/31/1999: 0.46 mg/l
3/31/2000: 0.47 mgl/|
6/30/2000: 0.52 mg/l
9/30/2000: 0.57 mgl/l

#112/31/2000: 0.44 mg/l

3/31/2001: 0.45 mg/|
6/30/2001: 0.42 mg/|
9/30/2001: 0.56 mg/l
12/31/2001: 0.45 mg/l
3/31/2002: 0.46 mg/l
6/30/2002: 0.43 mg/|
9/30/2002: 0.48 mgl/|
12/31/2002: 0.49 mg/I
3/31/2003: 0.46 mg/|
6/30/2003: 0.48 mg/l
9/30/2003: 0.5 mg/|
12/31/2003: 0.52 mg/I
3/31/2004: 0.48 mg/l

+16/30/2004: 0.49 mg/|

9/30/2004: 0.51 mg/l
11/30/2004: 0.48 mg/|
12/31/2004: 0.48 mg/I
3/31/2005: 0.44 mg/l
6/30/2005: 0.49 mg/l
7/31/2005: 0.48 mg/l
12/31/2005: 0.5 mg/l
6/30/2006: 0.48 mg/l
9/30/2006: 0.45 mg/l
12/31/2006: 0.47 mg/l
3/31/2007: 0.48 mg/l
6/30/2007: 0.48 mg/l
9/30/2007: 0.5 mg/|
12/31/2007: 0.48 mg/I
3/31/2008: 0.47 mgl/|
5/20/2008: 0.48 mg/l
6/30/2008: 0.49 mg/|
9/17/2008: 0.48 mg/l
9/30/2008: 0.49 mg/|
12/31/2008: 0.48 mg/l
3/31/2009: 0.48 mgl/|

1| 6/30/2009: 0.54 mg/|

9/30/2009: 0.51 mg/|
12/31/2009: 0.49 mg/I
3/31/2010: 0.51 mgl/|
6/30/2010: 0.47 mg/l
9/30/2010: 0.52 mg/|

Figure 4.3-6
SWMUs
UPGRADIENT WELLS:
NITRATE + NITRITE
Rhodia Silver Bow Plant
Montana
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\ MW-EPA-1

5/14/2008: < 0.05 mg/l
9/17/2008: < 0.05 mg/l
= il

MW-97-1

5/13/2008: < 0.05 mg!/l

9/17/2008: < 0.05 mg!/l
[

MW-97-2

5/13/2008: < 0.05 mg/l

9/17/2008: < 0.05 mg/l
Wi

MW-06-4
5/15/2008: < 0.05 mg!/l
9/18/2008: < 0.05 mg!/l

o L

|
MW-06-5
5/14/2008: < 0.05 mg/l
9/19/2008: < 0.05 mg!/l

5/14/2008: < 0.05 mg/l
5/28/2008: < 0.05 mg/l
9/18/2008: 0.05 mg/l

|

i

at

Imagery: 2009 USDA-FSA

O Monitoring Well
Fence Line

Property Boundary
SWMUs

MW-GW-3
5/20/2008: < 0.05 mg/I
9/17/2008: < 0.05 mg/I

o

)

9V

l
>

o

Y\

K-

—/ ‘
~ LS

MW-MT96-2
5/29/2008: < 0.05 mg/l
9/19/2008: < 0.05 mg/l

el .97-5 +
\ =) 5/2008: < 0.05 mg/l [\
‘ . 19/17/2008: < 0.05 mg/!
\ - - i 0} f

mw-BsB-4 |
5/29/2008: < 0.05 mg/l |-\
9/19/2008: < 0.05 mg/!

MW-06-23
5/13/2008: < 0.05 mg/l
9/16/2008: < 0.05 mg/l

MW-06-24
5/13/2008: < 0.05 mg/l
9/16/2008: < 0.05 mg!/l

Figure 4.3-7

UPGRADIENT WELLS:
NITROGEN, AMMONIA as N
Rhodia Silver Bow Plant
Montana
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|

[ MW-EPA-1 '

5/14/2008: < 0.0000234 mg/I
9/17/2008: < 0.0000234 mg/|

MW-97-1

4/14/1999: < 0.000004 mg/|
5/13/2008: < 0.0000234 mg/I
9/17/2008: < 0.0000234 mg/I

MW-97-2
5/13/2008: < 0.0000234 mg/I
9/17/2008: < 0.0000234 mg/I

~ MW-97-5
"14/14/1999: < 0.000004 mg/I
/|5/15/2008: < 0.0000234 mg/I
|9/17/2008: < 0.0000234 mg/|

=

Y\

MW-06-4
5/15/2008: < 0.0000234 mg/I
9/18/2008: < 0.0000234 mg/I

#2

1 MW-06-5
5/14/2008: < 0.0000234 mg!/|
9/19/2008: 0.00358 mg/l R [
12/13/2008: < 0.0000234 mg/l f o 5/13/2008: < 0.0000234 mg/l |
MW-06-6 I 9/16/2008: < 0.0000234 mg/l

L
5/14/2008: < 0.0000234 mg/! ‘ — MW-06-24
5/28/2008: < 0.0000234 mg/l MW-BSB-4 5/13/2008: < 0.0000234 mg/I

9/18/2008: < 0.0000234 mg/l | 5/29/2008: < 0.0000234 mg/I :
mg 9/19/2008: < 0.0000234 ma/l [ 2/16/2008: < 0.0000234 g/

MW-GW-3 ,
+|5/20/2008: < 0.0000234 mg/! % 0.0000234 g
|9/17/2008: < 0.0000234 g/l ({812 20200 = 00T o)

at

Imagery: 2009 USDA-FSA
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O Monitoring Well
Fence Line

Property Boundary Figure 4.3-8
SWMUs
UPGRADIENT WELLS:
PHOSPHORUS, ELEMENTAL (WHITE)
Rhodia Silver Bow Plant
Montana




MW-EPA-1

10/8/1998: 0.06 mg/|
10/8/1998: < 0.1 mg/l
5/14/2008: 0.05 mg/|
9/17/2008: 0.05 mg/|

MW-97-1
11/4/1997: 0.15 mg/l
10/8/1998: 0.12 mg/l
10/8/1998: < 0.1 mgl/l
4/14/1999: 1.0 mg/l - . i i _
5/13/2008: 0.15 mg/l , — LES=
9/17/2008: 0.18 mg/l ) b \ ; f ]H
H - . ! :
MW-97-2 AN \ e N MW-97-5
11/4/1997: 0.08 mg/| ‘ 1 11/4/1997: 8.68 mg/|
10/8/1998: 0.11 mgl/l S, ——__ =  110/8/1998: 0.07 mg/I
10/8/1998: < 0.1 mg/| b & e
5/13/2008: 0.11 mg/| >~ [ /]4/14/1999: 0.4 mg/|
9/17/2008: 0.14 mg/l Y = 5/15/2008: 0.18 mg/l
ié B » /  |9/17/2008: 0.09 mg/l
L :

MW-06-4 !
5/15/2008: 0.04 mg/l =) ‘; b A T
9/18/2008: 0.06 mg/l [ b 13 " ‘
| MW-06-5 |
(B MW-06-5 , Lo MW-06-23
B or1815008. 0,25 oy (s - 5/13/2008: 0.06 mg/
il : N7 9/16/2008: 0.04 mg/!

MW-06-6
5/14/2008: 0.05 mg/I
5/28/2008: 0.05 mg/l

MW-GW-3

1 2 - 0. 4 | LLLAA S A A Sei- )
9/18/2008: 0.04 mo/l B 7 52008: 0.22 mgy1 [[ | MW-MT96-2
9/17/2008: 0.14 mg/l ||| 5/29/2008: < 0.02 mg/| N
9/19/2008: 0.01 mg/I

15/29/2008: < 0.02 mg/l MW-06-24
19/19/2008: 0.01 mg/I 5/13/2008: 0.06 mg/I
. 9/16/2008: 0.04 mg/I

at

Imagery: 2009 USDA-FSA
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O Monitoring Well
Fence Line

Property Boundary Figure 4.3-9
SWMUs
UPGRADIENT WELLS:
PHOSPHORUS, TOTAL
Rhodia Silver Bow Plant
Montana




MW-EPA-1

10/8/1998: 27 mg/|
5/14/2008: 33.4 mg/I
9/17/2008: 32.6 mg/I

MW-97-1

11/4/1997: 35 mg/l
10/8/1998: 39 mg/l
5/13/2008: 44.9 mg/I
9/17/2008: 41.2 mg/I

MW-97-2

11/4/1997: 39 mg/I
10/8/1998: 38 mg/l
5/13/2008: 42.6 mg/I

. |9/17/2008: 43.3 mg/I

[T

4 MW-06-5

5/14/2008: 53.6 mg/I
9/19/2008: 53 mg/l

MW-06-6

5/14/2008: 23.9 mg/I
5/28/2008: 23.5 mg/I
9/18/2008: 24.0 mg/I

MW-GW-3

5/20/2008: 58 mg/I
9/17/2008: 57.6 mg/|

|MW-BSB-4
115/29/2008: 72.6 mg/|
| 9/19/2008: 66 mg/|

MW-MT96-2

+15/29/2008: 70.3 mg/I

/19/2008: 65 mg/|

- |10/8/1998: 16 mg/!
15/15/2008: 17.6 mg/I
[19/17/2008: 17.7 mg/1

MW-06-23

5/13/2008: 15.4 mg/l
9/16/2008: 15.4 mg/l

MW-06-24
5/13/2008: 13.6 mg/l
9/16/2008: 13.7 mg/I

\

at

Imagery: 2009 USDA-FSA
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O Monitoring Well

Fence Line
Property Boundary
SWMUs

Figure 4.3-10

UPGRADIENT WELLS:
SULFATE
Rhodia Silver Bow Plant
Montana
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MW-GW-3
6/30/1998: < 5 ug/l
9/30/1998: < 5 ug/l

112/31/1998: < 50 ug/l

3/31/1999: < 3 ug/l
6/30/1999: < 3 ug/l
9/30/1999: < 3 ug/l
12/31/1999: < 3 ug/l
3/31/2000: < 3 ug/l
6/30/2000: < 3 ug/l
9/30/2000: < 3 ug/l
12/31/2000: < 3 ug/l
3/31/2001: < 3 ug/l
6/30/2001: < 3 ug/l
9/30/2001: < 3 ug/l
12/31/2001: < 3 ug/l
3/31/2002: < 3 ug/l
6/30/2002: < 3 ug/l
9/30/2002: < 3 ug/l
12/31/2002: < 3 ug/l
3/31/2003: < 3 ug/l
6/30/2003: < 3 ug/l
9/30/2003: < 3 ug/l
12/31/2003: < 3 ug/l
3/31/2004: < 1 ug/l
6/30/2004: < 1 ug/l

= 19/30/2004: < 1 ug/l

11/30/2004: < 1 ug/l
12/31/2004: < 1 ug/l

5 3/31/2005: < 1 ug/l

6/30/2005: < 1 ug/l
7/31/2005: < 1 ug/l
12/31/2005: < 0.1 ug/l
3/31/2006: < 1 ug/l
6/30/2006: < 1 ug/l
9/30/2006: < 1 ug/l

A 12/31/2006: < 1 ug/l

3/31/2007: < 1 ug/l
6/30/2007: < 1 ug/l
9/30/2007: < 3 ug/l
12/31/2007: < 3 ug/l
3/31/2008: < 3 ug/l
5/20/2008: 0.2 ug/l
6/30/2008: < 3 ug/l
9/17/2008: 0.14 ug/l
9/30/2008: < 3 ug/l
12/31/2008: < 3 ug/l
3/31/2009: < 3 ug/l
6/30/2009: < 3 ug/l

1 9/30/2009: < 3 ug/l

12/31/2009: < 3 ug/|
3/31/2010: < 3 ug/l
6/30/2010: < 3 ug/l
9/30/2010: < 3 ug/l

Fence Line

SWMUs

MW-EPA-1
8/9/1988: < 29 ug/l
10/8/1998: < 3 ugl/l
5/14/2008: 0.26 ug/|
9/17/2008: 0.26 ug/l

MW-97-1

11/4/1997: < 50 ug/|
10/8/1998: < 3 ugl/l
5/13/2008: 0.17 ug/l
9/17/2008: 0.15 ug/I

MW-97-2
11/4/1997: < 50 ug/|
10/8/1998: < 3 ugl/l
5/13/2008: 0.12 ug/|
9/17/2008: 0.13 ug/|

MW-06-4
5/15/2008: 0.42 ug/l
9/18/2008: 0.43 ug)

MW-GW-2

" 6/30/1998: < 5 ug/l

9/30/1998: < 5 ug/l
12/31/1998: < 50 ug/l
3/31/1999: < 3 ug/l
6/30/1999: < 3 ug/l
9/30/1999: < 3 ug/l
12/31/1999: < 3 ugl/l
3/31/2000: < 3 ug/l
6/30/2000: < 3 ug/l
9/30/2000: < 3 ug/l
12/31/2000: < 3 ug/l
3/31/2001: < 3 ug/l
6/30/2001: < 3 ug/l
9/30/2001: < 3 ug/l
12/31/2001: < 3 ugl/l
3/31/2002: < 3 ug/l
6/30/2002: < 3 ug/l
19/30/2002: < 3 ug/l
12/31/2002: < 3 ug/l
3/31/2003: < 3 ug/l
6/30/2003: < 3 ug/l
9/30/2003: < 3 ug/l
12/31/2003: < 3 ug/l
3/31/2004: < 1 ug/l
6/30/2004: < 1 ug/l
9/30/2004: < 1 ug/l
11/30/2004: < 1 ug/l
12/31/2004: < 1 ug/l
3/31/2005: < 1 ug/l
6/30/2005: < 1 ug/l
7/31/2005: < 1 ug/l
6/30/2006: < 1 ug/l
9/30/2006: < 1 ug/l
3/31/2007: < 1 ug/l

116/30/2007: < 1 ug/l
#16/30/2008: < 3 ug/l

Imagery: 2009 USDA-FSA

O Monitoring Well

Property Boundary

MW-06-5
5/14/2008: 0.31 ug!/l
9/19/2008: 0.39 ug!/l

MW-06-6
5/14/2008: 0.1 ug/l
5/28/2008: < 0.1 ugl/l
9/18/2008: 0.1 ug/l

1,500

{Mw-BSB-4
| 5/29/2008: < 0.05 ug/!
1 9/19/2008: < 0.05 ug/!

" MW-MT96-2

5/29/2008: < 0.05 ug/I
9/19/2008: < 0.05 ug/I
» T

1,500

5/13/2008: 0.08 ug/I
9/16/2008: 0.1 ug/l

MW-06-23
5/13/2008: 0.09 ug/l
9/16/2008: 0.08 ug/l

6/30/1998: < 5 ug/l
9/30/1998: < 5 ug/l
12/31/1998: < 50 ug/l
3/31/1999: < 3 ug/l
6/30/1999: < 3 ug/l
9/30/1999: < 3 ug/l
12/31/1999: < 3 ug/l
3/31/2000: < 3 ug/l
6/30/2000: < 3 ug/l
9/30/2000: < 3 ug/l
12/31/2000: < 3 ug/l

113/31/2001: < 3 ug/l

6/30/2001: < 3 ug/l
9/30/2001: < 3 ug/l
12/31/2001: < 3 ug/l
3/31/2002: < 3 ug/l
6/30/2002: < 3 ugl/l
9/30/2002: < 3 ugl/l
12/31/2002: < 3 ug/l
3/31/2003: < 3 ug/l
6/30/2003: < 3 ug/l
9/30/2003: < 3 ug/l
12/31/2003: < 3 ug/l
3/31/2004: < 1 ug/l
6/30/2004: < 1 ug/l
9/30/2004: < 1 ug/l
11/30/2004: < 1 ug/l
12/31/2004: < 1 ug/l
3/31/2005: < 1 ug/l
6/30/2005: < 1 ug/l
7/31/2005: < 1 ug/l
12/31/2005: < 0.1 ugl/l
6/30/2006: < 1 ug/l
9/30/2006: < 1 ug/l
12/31/2006: < 1 ug/l
3/31/2007: < 1 ug/l
6/30/2007: < 1 ug/l
9/30/2007: < 3 ugl/l
12/31/2007: < 3 ug/l
3/31/2008: < 3 ug/l
5/20/2008: 0.16 ugl/l
6/30/2008: < 3 ug/l
9/17/2008: 0.13 ug/!
9/30/2008: < 3 ug/l
12/31/2008: < 3 ug/l
3/31/2009: < 3 ug/l
6/30/2009: < 3 ug/l

111 9/30/2009: < 3 ug/l

12/31/2009: < 3 ug/l
3/31/2010: < 3 ug/l
6/30/2010: < 3 ug/l
9/30/2010: < 3 ug/l

Figure 4.3-11

UPGRADIENT WELLS:
ANTIMONY
Rhodia Silver Bow Plant

Montana



MW-GW-3
6/30/1998: 46 ug/l
9/30/1998: 22 ug/l
12/31/1998: 22 ug/l
3/31/1999: 29 ug/l

[6/30/1999: 23 ug/l

9/30/1999: 20 ug/l

. [ 12/31/1999: 18 ug/l

3/31/2000: 16 ug/l
6/30/2000: 18 ug/l
9/30/2000: 20 ug/l
12/31/2000: 17 ug/!
3/31/2001: 20 ug/l
6/30/2001: 18 ug/l
9/30/2001: 25 ug/l
12/31/2001: 18 ug/I
3/31/2002: 18 ug/l
6/30/2002: 21 ug/l
9/30/2002: 21 ug/l
12/31/2002: 20 ug/!
3/31/2003: 20 ug/l
6/30/2003: 20 ug/!l
9/30/2003: 22 ug/l
12/31/2003: 21 ug/I
3/31/2004: 20 ug/l
6/30/2004: 18 ug/l
9/30/2004: 17 ug/l
11/30/2004: 21 ug/l

MW-EPA-1
8/9/1988: 10 ugl/l
10/8/1998: 11 ug/l
5/14/2008: 8 ug/l
9/17/2008: 8 ug/|

MW-97-1

11/4/1997: 10 ug/I

10/8/1998: 10 ug/l

5/13/2008: 13.7 ug/l

9/17/2008: 19.5 ug/l
I

MW-97-2

11/4/1997: 8 ugl/l

10/8/1998: 10 ugl/l

5/13/2008: 9 ug/l

9/17/2008: 9.7 ug/l
I

[
MW-06-4
5/15/2008: 27.6 ug/l
9/18/2008: 25.3 'A

&

12/31/2004: 21 ug/l |'| MW-GW-2

3/31/2005: 23 ug/l
6/30/2005: 22 ug/l
7/31/2005: 21 ug/l
12/31/2005: 23 ug/l
3/31/2006: 34 ug/l
6/30/2006: 22 ug/l
9/30/2006: 22 ug/l
12/31/2006: 23 ug/I
3/31/2007: 35 ug/l
6/30/2007: 21 ug/l
9/30/2007: 22 ug/l
12/31/2007: 23 ug/l
3/31/2008: 28 ug/l
5/20/2008: 24.1 ug/l
6/30/2008: 22 ug/l
9/17/2008: 19.2 ug/l
9/30/2008: 20 ug/l
12/31/2008: 21 ug/I
3/31/2009: 24 ug/l
6/30/2009: 21 ug/l
9/30/2009: 24 ug/l
12/31/2009: 26 ug/I
3/31/2010: 37 ug/l
6/30/2010: 32 ug/l
9/30/2010: 30 ug/l

i,

6/30/1998: 18 ugl | MW-06-5
9/30/1998: 18 UG/ | prer e
12/31/1998: 27 ug/ | 9/14/2008: 45 ug/l

3/31/1999: 28 ug/l [ 9/19/2008: 59.4 ug/|

6/30/1999: 18 ug/l
MW-06-6

9/30/1999: 22 ug/l
12/31/1999: 17 ug/l 5/14/2008: 5.1 Ug/l
5/28/2008: 5.1 ugl/l

3/31/2000: 18 ug/l
6/30/2000: 17 ug/l
9/18/2008: 4.5 ugl/l

9/30/2000: 21 ug/l
12/31/2000: 17 ug/l
3/31/2001: 18 ug/l
6/30/2001: 16 ug/l

j 3/25/1999: 12 ug/l

5/29/2008: 14.7 ugl/l

119/19/2008: 12 ugl/|

MW-MT96-2
3/25/1999: 33 ugl/l
' 15/29/2008: 15.5 ug/l

#9/19/2008: 14.4 ugl/!

9/30/2001: 25 ug/l
12/31/2001: 14 ug/l
3/31/2002: 24 ug/l
6/30/2002: 18 ug/l
9/30/2002: 19 ug/l
12/31/2002: 17 ug/l
3/31/2003: 17 ug/l
6/30/2003: 12 ug/l
9/30/2003: 15 ug/l
12/31/2003: 12 ug/l
3/31/2004: 12 ug/l
6/30/2004: 21 ug/l

| 9/30/2004: 16 ug/l

11/30/2004: 14 ug/l |
12/31/2004: 14 ug/l
3/31/2005: 21 ug/l |
6/30/2005: 27 ug/l
7/31/2005: 18 ug/l
6/30/2006: 17 ug/l
9/30/2006: 17 ug/l
3/31/2007: 18 ug/l
6/30/2007: 17 ug/l
6/30/2008: 19 ug/l

MW-06-23
5/13/2008: 4 ugl/l

9/16/2008: 3.8 ug/l

MW-06-24

5/13/2008: 3.9 ug/l
9/16/2008: 3.6 ug/l

9/30/1998: 11 ug/l

12/31/1998: 8 ug/l
3/31/1999: 11 ug/l
6/30/1999: 9 ug/l

9/30/1999: 10 ug/l

1112/31/1999: 9 ug/l

3/31/2000: 8 ug/l
6/30/2000: 9 ug/l
9/30/2000: 8 ug/l
12/31/2000: 8 ug/l
3/31/2001: 8 ug/l
6/30/2001: 9 ug/l
9/30/2001: 8 ug/l
12/31/2001: 8 ug/l
3/31/2002: 8 ug/l
6/30/2002: 8 ug/l
9/30/2002: 9 ug/l
12/31/2002: 8 ug/l
3/31/2003: 7 ug/l
6/30/2003: 8 ug/l
9/30/2003: 8 ug/l
12/31/2003: 8 ug/l
3/31/2004: 8 ug/l
6/30/2004: 7 ug/l
9/30/2004: 7 ug/l
11/30/2004: 7 ug/l
12/31/2004: 7 ug/l
3/31/2005: 7 ug/l
6/30/2005: 8 ug/l
7/31/2005: 7 ug/l
12/31/2005: 7 ug/l
6/30/2006: 7 ug/l
9/30/2006: 7 ug/l
12/31/2006: 7 ug/l
3/31/2007: 7 ug/l
6/30/2007: 7 ug/l
9/30/2007: 7 ug/l
12/31/2007: 7 ug/l
3/31/2008: 7 ug/l
5/20/2008: 6.8 ugl/l
6/30/2008: 7 ug/l |

9/17/2008: 6.6 ug/l [

9/30/2008: 7 ug/l
12/31/2008: 7 ug/l
3/31/2009: 6 ug/l
6/30/2009: 8 ug/l
9/30/2009: 7 ug/l
12/31/2009: 7 ug/l
3/31/2010: 7 ug/l
6/30/2010: 8 ug/l

Imagery: 2009 USDA-FSA 9/30/2010: 7 ug/|

Barr Footer: ArcGIS 10.0, 2012-12-10 11:38

Monitoring Well
Fence Line

Property Boundary
SWMUs

Figure 4.3-12

UPGRADIENT WELLS:
ARSENIC
Rhodia Silver Bow Plant
Montana
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MW-EPA-1

8/9/1988: < 7.6 ug/l B

10/8/1998: < 100 ug/l
"1 5/14/2008: 5.2 ug/l

9/17/2008: 9.2 ug/l

MW-97-1

11/4/1997: < 100 ugl/l
10/8/1998: < 100 ug/l
5/13/2008: 40.9 ug/l
9/17/2008: 43.5 ug/l

MW-97-2

11/4/1997: < 100 ug/I
10/8/1998: < 100 ug!/l
5/13/2008: 30 ug/l
9/17/2008: 32.5 ug/l

MW-06-4
5/15/2008: 55.7 ug/|
9/18/2008: 19.5 ug/I

MW-06-5
5/14/2008: 61.4 ug/|
9/19/2008: 84.2 ug/|

MW-06-6
5/14/2008: 10.6 ug/l
5/28/2008: 11.3 ugl/l
9/18/2008: 9.2 ug/l

at

Imagery: 2009 USDA-FSA

O Monitoring Well
Fence Line

Property Boundary
SWMUs

p-\
Qs

\ "'\.
N —
c o0 .

B

I
l
]

5V

l
.

2O /

j‘ G
Al MW-MT96-2

4 5/29/2008: 5.2 ug/l
19/19/2008: 5.9 ug/l

&_,7 MW-BSB-4
f 5/29/2008: 5.6 ug/l
\"19/19/2008: 6 ug/l
L —————— "X

E 10/8/1998: < 100 ug/l

% 5/15/2008: 101 ug/l

[19/17/2008: 92.3 ug/|

§ MW-06-23
¢ 5/13/2008: 90.9 ug/l
(' {9/16/2008: 79.1 ugl!

MW-06-24
5/13/2008: 83.7 ug/l
9/16/2008: 89.4 ug/|

Figure 4.3-13

UPGRADIENT WELLS:
BARIUM

Rhodia Silver Bow Plant
Montana




MW-EPA-1
8/9/1988: < 1 ug/l
10/8/1998: < 1 ugl/l
5/14/2008: < 0.02 ug/I
9/17/2008: < 4.3 ugl/l
MW-97-1
11/4/1997: < 1 ug/l
10/8/1998: < 1 ug/l
5/13/2008: < 0.02 ug/I
9/17/2008: < 0.026 ugl/l

MW-97-2
11/4/1997: < 1 ug/l
10/8/1998: < 1 ug/l :
5/13/2008: < 0.02 ug/I s E 10/8/1998: < 1 ugl/l
- 19/17/2008: < 0.076 ug/l % 5/15/2008: 0.02 ug/|

; y - [/9/17/2008: < 0.02 ug/l

MW-06-4 ( ' -

5/15/2008: 0.04 ug/ / BTy : ‘
MW-BSB-4 FATrid )
MW-BSB-4 5/13/2008: < 0.02 ug/|
5129/2008: < 0.02 ugl {2 & 16/2008: < 0,02 ugl
9/19/2008: < 0.02 ug/l [F\

9/18/2008: < 0.02
[
MW-06-6 MW-06-24

; MW-06-5
5/14/2008: < 0.02 ug/I
19/19/2008: < 0.02 ug/l
]

5/14/2008: < 0.02 ug/I
5/28/2008: 0.02 ug/I
9/18/2008: < 0.02 ug/I

MW-GW-3

5/20/2008: < 0.02 ug/I
9/17/2008: < 0.02 ug/l

MW-MT96-2
5/29/2008: < 0.02 ug/l
9/19/2008: < 0.02 ug/l

5/13/2008: < 0.02 ugl/l
9/16/2008: < 0.02 ugl/l

/

at

Imagery: 2009 USDA-FSA
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O Monitoring Well
Fence Line

Property Boundary
SWMUs

Figure 4.3-14

UPGRADIENT WELLS:
BERYLLIUM
Rhodia Silver Bow Plant
Montana
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MW-GW-3
6/30/1998: < 1 ug/l
9/30/1998: 34 ug/l
12/31/1998: < 1 ug/l
3/31/1999: 0.7 ug/l
6/30/1999: 0.9 ug/l
9/30/1999: 0.4 ug/l
12/31/1999: 0.1 ug/I
3/31/2000: < 0.1 ug/l
6/30/2000: 0.3 ug/l
9/30/2000: 0.6 ug/l
12/31/2000: 0.3 ug/I
3/31/2001: < 0.1 ug/l
6/30/2001: 0.1 ug/l
9/30/2001: < 0.1 ug/l
12/31/2001: 0.1 ug/l
3/31/2002: 0.1 ug/l
6/30/2002: 0.5 ug/l
9/30/2002: 0.3 ug/l
12/31/2002: 0.1 ug/I
3/31/2003: 0.4 ug/l
6/30/2003: 0.1 ug/l
9/30/2003: < 0.1 ug/l
12/31/2003: < 0.1 ugl/l
3/31/2004: 0.1 ug/l

16/30/2004: < 0.1 ug/l
2| 9/30/2004: 0.2 ug/!

11/30/2004: 0.1 ug/l
12/31/2004: 0.1 ug/l
3/31/2005: < 0.1 ug/l
6/30/2005: < 0.1 ug/l
7/31/2005: < 0.1 ug/l
12/31/2005: < 0.1 ug/l
3/31/2006: < 0.1 ug/l
6/30/2006: < 0.1 ug/l

[9/30/2006: < 0.1 ug/l

12/31/2006: < 0.1 ug/l
3/31/2007: < 0.1 ug/l
6/30/2007: < 0.1 ug/l
9/30/2007: < 0.1 ug/l
12/31/2007: < 0.1 ug/l
3/31/2008: < 0.1 ug/l
5/20/2008: < 0.02 ug/l
6/30/2008: < 0.1 ug/l
9/17/2008: < 0.02 ug/l

1 9/30/2008: < 0.1 ug/l

12/31/2008: < 0.1 ugl/l
3/31/2009: < 0.1 ug/l
6/30/2009: < 0.1 ug/l

{9/30/2009: < 0.1 ug/l

12/31/2009: < 0.1 ugl/l
3/31/2010: < 0.1 ug/l
6/30/2010: < 0.1 ug/l
9/30/2010: < 0.1 ug/l

MW-97-1

11/4/1997: < 1 ugl/l
10/8/1998: < 1 ug/l
5/13/2008: 0.09 ug/l {5

9/17/2008: 0.1 ugl/l
—

MW-97-2

11/4/1997: < 1 ug/l
10/8/1998: < 1 ugl/l
5/13/2008: 0.07 ug/I
9/17/2008: 0.09 ug/I

MW-06-4

5/15/2008: < 0.02 ug/l
9/18/2008: < 0.02 ug/ |
N1

6/30/1998: < 1 ug/l
9/30/1998: 2 ug/l
12/31/1998: < 1 ug/l
3/31/1999: < 0.1 ug/l
6/30/1999: 0.6 ug/l
9/30/1999: 0.2 ug/I
12/31/1999: 0.3 ug/l
3/31/2000: 0.1 ug/l
6/30/2000: 0.09 ug/l
9/30/2000: 0.3 ug/I
12/31/2000: 0.7 ug/l
3/31/2001: < 0.1 ug/l
6/30/2001: 0.3 ug/I
9/30/2001: 0.1 ug/I
12/31/2001: 0.6 ug/l
3/31/2002: 0.5 ug/I
6/30/2002: 0.9 ug/I
9/30/2002: 0.6 ug/I
12/31/2002: 0.4 ug/|
3/31/2003: < 0.1 ug/l
6/30/2003: 0.2 ug/l

MW-06-5
5/14/2008: 0.06 ug/|
9/19/2008: 0.04 ug/l

MW-06-6

5/14/2008: < 0.02 ug/I
5/28/2008: 0.04 ug/l
9/18/2008: 0.03 ug/l

9/30/2003: < 0.1 ug/l =5

12/31/2003: 0.4 ug/|
3/31/2004: 0.5 ug/I
6/30/2004: 0.4 ug/I
9/30/2004: 0.2 ug/I
11/30/2004: 2.7 ug/|
12/31/2004: 2.7 ug/l
3/31/2005: < 0.1 ug/l

6/30/2005: < 0.1 ug/l | <8
7/31/2005: < 0.1 ug/l [&sx

6/30/2006: 0.4 ug/I

9/30/2006: < 0.1 ug/l
3/31/2007: < 0.1 ug/l
6/30/2007: < 0.1 ug/l

| 6/30/2008: < 0.1 ugll
Imagery: 2009 USDA-FSA

O Monitoring Well

{ MW-EPA-1

18/9/1988: < 5 ugll
%10/8/1998: < 1 ug/l
15/14/2008: < 0.02 ug/l |~
| 9/17/2008: < 0.02 ug/l

w0\
() S,

MW-MT96-2
3/25/1999: < 1 ug/l

5/29/2008: < 0.02 ug/I
9/19/2008: 0.03 ug/l

i}

MW-GW-1
6/30/1998: < 1 ug/l
9/30/1998: < 1 ug/l
12/31/1998: < 1 ug/l
3/31/1999: 0.4 ug/l
6/30/1999: 0.5 ug/l
9/30/1999: 0.3 ug/l
12/31/1999: 0.7 ugl/l
3/31/2000: < 0.1 ug/l

| 6/30/2000: 0.3 ug/l

9/30/2000: 0.9 ug/l

11 12/31/2000: < 0.1 ug/l

MW-06-23
5/13/2008: 0.04 ug/l

19/16/2008: < 0.02 ug/I
MW-06-24

5/13/2008: < 0.02 ugl/|
9/16/2008: < 0.02 ugl/l

3/31/2001: 0.2 ug/l
6/30/2001: 0.2 ug/l
9/30/2001: 0.4 ug/l
12/31/2001: 0.1 ug/l
3/31/2002: < 0.1 ug/l
6/30/2002: 0.2 ug/l
9/30/2002: < 0.1 ug/l
12/31/2002: < 0.1 ug/l
3/31/2003: < 0.1 ug/l
6/30/2003: < 0.1 ug/l
9/30/2003: < 0.1 ug/l
12/31/2003: < 0.1 ugl/l
3/31/2004: 0.2 ug/l
6/30/2004: < 0.1 ug/l
9/30/2004: 0.1 ug/l
11/30/2004: 0.3 ug/l
12/31/2004: 0.3 ug/I
3/31/2005: < 0.1 ug/l
6/30/2005: < 0.1 ug/l
7/31/2005: < 0.1 ug/l
12/31/2005: < 0.1 ugl/l
6/30/2006: < 0.1 ug/l
9/30/2006: < 0.1 ug/l
12/31/2006: < 0.1 ug/l
3/31/2007: < 0.1 ug/l
6/30/2007: < 0.1 ug/l
9/30/2007: < 0.1 ug/l
12/31/2007: < 0.1 ug/l
3/31/2008: < 0.1 ug/l
5/20/2008: 0.03 ug/l
6/30/2008: < 0.1 ug/l
9/17/2008: < 0.02 ug/l |
9/30/2008: < 0.1 ug/l
12/31/2008: < 0.1 ug/l f
3/31/2009: < 0.1 ug/l

~16/30/2009: < 0.1 ug/l

9/30/2009: < 0.1 ug/l
12/31/2009: < 0.1 ug/l
3/31/2010: < 0.1 ug/l
6/30/2010: < 0.1 ug/l
9/30/2010: < 0.1 ug/l

Fence Line
—— Property Boundary Figure 4.3-15
SWMUs
@ UPGRADIENT WELLS:
CADMIUM
Rhodia Silver Bow Plant
Feet Montana

1,500 0 1,500




MW-EPA-1

8/9/1988: 39100 ug/l
10/8/1998: 39000 ug/I
5/14/2008: 68100 ug/l
9/17/2008: 69500 ug/l

[ MW-97-1
11/4/1997: 49000 ug/l
10/8/1998: 57000 ug/|
5/13/2008: 204000 ug/|
9/17/2008: 212000 ug/I

MW-97-2

11/4/1997: 41000 ug/l

10/8/1998: 46000 ug/| 2

5/13/2008: 193000 ug/I s E 10/8/1998: 28000 ug/I
19/17/2008: 197000 ug/Il % 5/15/2008: 30100 ug/I

- i R A 19/17/2008: 30500 ug/I

MW-06-4
1 5/15/2008: 24000 ug/| 3 ) \
9/18/2008: 25300 ug/l =4 s S 1
MW-06-5 \_ % : =¥
5/14/2008: 148000 ug/l MW-B
9/19/2008: 174000 ug/l 5/29/2008: 11000 ug/l |75
) 19/19/2008: 11500 ug/l |-\
MW-06-6 = = '
5/14/2008: 32800 ug/|

MW-06-23 ¢
5/13/2008: 26100 ug/I
9/16/2008: 26600 ug/|

MW-06-24
MW-MT96-2 £/12/2008"

5/28/2008: 34500 ug/l
9/18/2008: 33500 ug/l

i

MW-GW-3

5/20/2008: 182000 ug/l
9/17/2008: 189000 ug/I

5/29/2008: 13100 ug/|
9/19/2008: 13500 ug!/|

5/13/2008: 29000 ug/I
9/16/2008: 28800 ug/I

at

Imagery: 2009 USDA-FSA
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O Monitoring Well
Fence Line

Property Boundary
SWMUs

Figure 4.3-16

UPGRADIENT WELLS:
CALCIUM
Rhodia Silver Bow Plant
Montana




MW-EPA-1

8/9/1988: < 5 ugl/l
10/8/1998: < 10 ug/I
5/14/2008: < 0.2 ug/|
9/17/2008: < 0.44 ug/I

MW-97-1
111/4/1997: < 10 ug/l
10/8/1998: < 10 ug/l
5/13/2008: 0.3 ugl/l
9/17/2008: < 0.2 ug/l
Ha

MW-97-2 : . :
11/4/1997: < 10 ugl/l . s~  |Mw-97-5
10/8/1998: < 10 ug/l ~ [11/4/1997: < 10 ug/!
5/13/2008: < 0.2 ug/! : 10/8/1998: < 10 ug/l
9/17/2008: < 0.2 ug/! | [5/15/2008: 1.1 gl

: 19/17/2008: < 0.64 ug/I
MW-06-4 . :
5/15/2008: 0.4 ug/l <
9/18/2008: < 0.22 ug/l e —— =

£ 0 =
i
MW-06-5 /
5/14/2008: 0.2 ug/l Vi e 5/13/2008: 2.1 ug/l

9/19/2008: < 0.2 ug/l | Mw-BSB-4 9/16/2008: < 0.47 ug/!
' +15/29/2008: < 0.2 ug/l [\
MW-06-6 i
! : MW-06-24

5/13/2008: 0.2 ug/l

5/28/2008: < 0.2 ug/l [ MwW-GW-3 MW-MT96-2 9/16/2008: < 0.2 u
. MVV-aVV-J NIVV-M190-2 :<0.2ugll
9/18/2008: < 0.2 ug/l [§15/20/2008: 0.3 u 5/29/2008: < 0.2 ug/l
. \ 9/17/2008: < 0.2 ug/l [11F89/19/2008: < 0.2 ug/! (

o S5

2\ ©
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Imagery: 2009 USDA-FSA
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O Monitoring Well
Fence Line

Property Boundary Figure 4.3-17
SWMUs
UPGRADIENT WELLS:
CHROMIUM
Rhodia Silver Bow Plant
Montana




MW-EPA-1

8/9/1988: < 5 ug/l
10/8/1998: < 10 ug/I
5/14/2008: 0.09 ug/I
9/17/2008: < 0.754 ug/|

. | MW-97-1
11/4/1997: < 10 ug/|
10/8/1998: < 10 ug/l
5/13/2008: 0.37 ug/l
9/17/2008: < 0.547 ug/l

MW-97-2
11/4/1997: < 10 ug/l
10/8/1998: < 10 ug/I
5/13/2008: 0.29 ug/l
"19/17/2008: < 0.382 ug/l

MW-06-4 ]

5/15/2008: 0.19 ug/l 3

9/18/2008: 0.087 ug/l f—
X 1

il \
7 P ( E 10/8/1998: < 10 ug/l
- % 5/15/2008: 0.29 ug/I
\ - [19/17/2008: 0.217 ug/I

©
5V

l
l
l
]

\
|
p
>

a—a — gy <=3
\.

— 3
| Mw-06-5 & S

5/14/2008: 0.34 gl W-BSD4 oz
enls {5/29/2008: 0.11 ugn [ o/16/2008: 0,064 v
MW-06-6 ' 9/19/2008: 0.039 ug/l [

; MW-06-24
5/14/2008: 0.12 ugl/l MW-GW-3 MW-MT96-2 5/13/2008: 0.1 ug/!

5/28/2008: 0.11 ug/| 5/20/2008: 0.18 ug/l 5/29/2008: < 0.02 ug/l 9/16/2008: 0.142 ug/I
9/18/2008: 0.092 ug/! 9/17/2008: 0.384 ug/l ||/ 9/19/2008: 0.021 ug/|

at

Imagery: 2009 USDA-FSA
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O Monitoring Well
Fence Line

Property Boundary Figure 4.3-18
SWMUs
UPGRADIENT WELLS:
COBALT
Rhodia Silver Bow Plant
Montana




MW-GW-3
6/30/1998: 20 ug/l

1 9/30/1998: 80 ug/l

112/31/1998: 10 ug/l
3/31/1999: 9 ug/l
6/30/1999: 9 ug/l
9/30/1999: 4 ug/l
12/31/1999: 6 ug/l
3/31/2000: 8 ug/!
6/30/2000: 9 ug/l
9/30/2000: 12 ug/l
12/31/2000: 17 ug/I
3/31/2001: 5 ug/l
6/30/2001: 4 ug/l
9/30/2001: 15 ug/l
12/31/2001: 6 ug/l
3/31/2002: 26 ug/l
6/30/2002: 7 ug/l
9/30/2002: 5 ug/l
12/31/2002: 3 ugl/l
3/31/2003: 7 ug/l
6/30/2003: 6 ug/l
9/30/2003: 4 ug/l
12/31/2003: 7 ug/l
3/31/2004: 6 ug/l

7 6/30/2004: 6 ug/l
| 9/30/2004: 4 ug/l

11/30/2004: 6 ug/l
12/31/2004: 6 ug/l

3 3/31/2005: < 1 ug/l
6/30/2005: 2 ug/l
7/31/2005: < 1 ug/l
12/31/2005: 2 ugl/l
3/31/2006: 2 ug/l
6/30/2006: 2 ug/l

| 9/30/2006: 2 ug/l
12/31/2006: 2 ugl/l
3/31/2007: 4 ug/l
6/30/2007: 2 ug/l
9/30/2007: 2 ug/l
12/31/2007: 2 ugl/l
3/31/2008: 4 ug/l
5/20/2008: 2.3 ug/l J
6/30/2008: 2 ug/l
9/17/2008: 1.198 ug/l
9/30/2008: 1 ug/l
12/31/2008: 2 ugl/l
3/31/2009: 2 ug/l
6/30/2009: 1 ug/l

11 9/30/2009: < 10 ug/l
12/31/2009: 3 ug/l
3/31/2010: < 1 ug/l
6/30/2010: 2 ug/l
9/30/2010: 2 ug/l
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MW-EPA-1

8/9/1988: < 7.7 ug/l B
10/8/1998: < 10 ug/l
5/14/2008: < 0.3 ug/l

MW-97-1

11/4/1997: < 10 ug/l

10/8/1998: < 10 ug/I

5/13/2008: < 2 ug/l

9/17/2008: < 5.7 ugl/l
[}

MW-97-2

11/4/1997: < 10 ug/l
10/8/1998: < 10 ug/I
5/13/2008: < 1.6 ugl/l
9/17/2008: < 16.034 ugl/l

MW-06-4
5/15/2008: < 1.1 ug/|
9/18/2008: < 0.568 ug

MW-GW-2

16/30/1998: 20 ug/l

9/30/1998: 60 ug/l
12/31/1998: 10 ug/l
3/31/1999: 8 ug/l
6/30/1999: 29 ug/l
9/30/1999: 8 ug/l
12/31/1999: 34 ug/l
3/31/2000: 10 ug/l
6/30/2000: 27 ug/l
9/30/2000: 11 ug/l
12/31/2000: 31 ug/l
3/31/2001: 10 ug/l
6/30/2001: 20 ug/l
9/30/2001: 15 ug/l
12/31/2001: 23 ug/l
3/31/2002: 26 ug/l
6/30/2002: 69 ug/l
9/30/2002: 9 ug/l
12/31/2002: 8 ugl/l
3/31/2003: 12 ug/l
6/30/2003: 21 ug/l
9/30/2003: 7 ug/l
12/31/2003: 8 ug/l
3/31/2004: 51 ug/l
6/30/2004: 30 ug/l
9/30/2004: 7 ug/l
11/30/2004: 18 ug/l
12/31/2004: 18 ug/l
3/31/2005: 3 ug/l
6/30/2005: 3 ug/!
7/31/2005: 2 ug/l
6/30/2006: 12 ug/l
9/30/2006: 4 ug/l
3/31/2007: 4 ugl/l
6/30/2007: 4 ug/l

_|6/30/2008: 3 ug/l

Imagery: 2009 USDA-FSA

O Monitoring Well

Fence Line

————— Property Boundary

SWMUs

MW-06-5
5/14/2008: < 1.8 ugl/l
9/19/2008: 1.816 ug/I

MW-06-6

5/14/2008: < 0.5 ugl/l
5/28/2008: < 0.4 ugl/l
9/18/2008: < 0.289 ug/l

1,500

~

;
]9/19/2008: < 0.1 ug/l [{
R s T
MW-MT96-2

5/29/2008: < 0.2 ug/l
9/19/2008: < 0.121 ug/l

Feet

1,500

5/13/2008: < 0.7 ugl/l

[19/16/2008: < 0.26 ug/!

MW-06-24
5/13/2008: < 0.5 ugl/l
9/16/2008: < 0.37 ug/l

MW-GW-1
6/30/1998: < 10 ug/l
9/30/1998: 10 ug/l
12/31/1998: < 10 ug/l
3/31/1999: 10 ug/l
6/30/1999: 9 ug/l
9/30/1999: 4 ug/l
12/31/1999: 7 ugl/l
3/31/2000: 8 ug/!
6/30/2000: 17 ug/l

[ 9/30/2000: 10 ug/I

12/31/2000: 13 ug/I
3/31/2001: 8 ug/l
6/30/2001: 4 ug/l
9/30/2001: 6 ug/l
12/31/2001: < 11 ug/l
3/31/2002: 14 ug/l
6/30/2002: 8 ug/l
9/30/2002: 33 ug/l
12/31/2002: 2 ugl/l
3/31/2003: 2 ug/l
6/30/2003: 5 ug/!
9/30/2003: 3 ug/l
12/31/2003: 6 ug/l
3/31/2004: 5 ug/l

\| 6/30/2004: 3 ug/l

9/30/2004: 3 ug/l

11/30/2004: 4 ug/l
12/31/2004: 4 ug/l
3/31/2005: < 1 ug/l
6/30/2005: < 1 ug/l

17/31/2005: < 1 ug/l

12/31/2005: 1 ugl/l
6/30/2006: 1 ug/l
9/30/2006: 1 ug/l
12/31/2006: 1 ugl/l
3/31/2007: 2 ug/l
6/30/2007: 1 ug/l
9/30/2007: 1 ug/l
12/31/2007: < 1 ug/l
3/31/2008: 1 ug/l
5/20/2008: 1.7 ug/l J
6/30/2008: 1 ug/l
9/17/2008: < 0.403 ug/l ||}
9/30/2008: < 1 ug/l
12/31/2008: 1 ug/l
3/31/2009: < 1 ug/l

16/30/2009: < 1 ug/l

9/30/2009: < 10 ug/l
12/31/2009: < 1 ug/l
3/31/2010: < 1 ug/l
6/30/2010: < 1 ug/l
9/30/2010: < 1 ug/l

Figure 4.3-19

UPGRADIENT WELLS:

COPPER

Rhodia Silver Bow Plant

Montana
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e | MW-EPA-1

MW-GW-3
6/30/1998: 560 ug/l

{9/30/1998: 130 ug/!
1 12/31/1998: 160 ug/l

3/31/1999: 58 ug/l
6/30/1999: 38 ug/l
9/30/1999: 33 ug/l
12/31/1999: 25 ug/l
3/31/2000: 55 ug/l
6/30/2000: 46 ug/l
9/30/2000: 46 ug/l
12/31/2000: 274 ug/l
3/31/2001: 40 ug/l
6/30/2001: 34 ug/l
9/30/2001: 105 ug/l
12/31/2001: 61 ug/l
3/31/2002: 180 ug/I
6/30/2002: 40 ug/l
9/30/2002: < 5 ugl/l
12/31/2002: < 10 ug/l
3/31/2003: < 10 ug/I
6/30/2003: 55 ug/l
9/30/2003: 5 ug/l
12/31/2003: < 5 ug/l
3/31/2004: < 5 ug/l
6/30/2004: < 5 ug/l

- 19/30/2004: < 5 ug/l

11/30/2004: < 5 ug/l
12/31/2004: < 5 ug/l

1 3/31/2005: 10 ug/l

6/30/2005: < 5 ug/l
7/31/2005: < 5 ug/l
12/31/2005: 20 ug/I
3/31/2006: 13 ug/l
6/30/2006: 7 ug/l

| 9/30/2006: 9 ug/l

12/31/2006: 7 ug/l
3/31/2007: < 5 ug/l
6/30/2007: < 5 ug/l
9/30/2007: < 5 ugl/l
12/31/2007: < 5 ug/l
3/31/2008: < 10 ug/I
5/20/2008: < 20 ug/I
6/30/2008: < 5 ug/l
9/17/2008: < 20 ug/I
9/30/2008: < 10 ug/I
12/31/2008: < 5 ug/l
3/31/2009: < 10 ug/I
6/30/2009: < 6 ug/l

1| 9/30/2009: < 5 ug/l

12/31/2009: < 5 ug/l
3/31/2010: < 5 ug/l
6/30/2010: 6 ug/l
9/30/2010: < 10 ug/I

8/9/1988: < 36 ug/l B
10/8/1998: < 30 ugl/l
5/14/2008: 38 ug/l
9/17/2008: < 540 ug/l R
12/11/2008: 183 ugl/l

MW-97-1

11/4/1997: 40 ug/l
10/8/1998: < 30 ug/l
5/13/2008: 20 ugl/l
9/17/2008: < 20 ug/l | \¢
MW-97-2

11/4/1997: < 30 ug/|
10/8/1998: < 30 ug/I
5/13/2008: < 20 ugl/l
9/17/2008: < 30 ug!/l

MW-06-4
5/15/2008: 842 ugl/l
9/18/2008: 190 ug/|

~

{ MW-BSB-4
5/29/2008: 7040 ug/l
19/19/2008: 2060 ug/!

6/30/1998: 1090 ug/I
9/30/1998: 380 ug/I
12/31/1998: 160 ug/l
3/31/1999: 229 ug/l
6/30/1999: 238 ug/l
9/30/1999: 170 ug/|
12/31/1999: 359 ug/l
3/31/2000: 241 ug/l
6/30/2000: 619 ug/l
9/30/2000: 78 ug/l
12/31/2000: 333 ug/l
3/31/2001: 12 ug/l
6/30/2001: 266 ug/|
9/30/2001: 105 ug/I
12/31/2001: 281 ug/l
3/31/2002: 130 ug/l
6/30/2002: 470 ug/l
9/30/2002: 12 ug/l
12/31/2002: < 10 ug/l
3/31/2003: 10 ug/l
6/30/2003: 134 ug/|
9/30/2003: < 5 ug/l
12/31/2003: 20 ug/l
3/31/2004: 90 ug/l
6/30/2004: 76 ug/l
9/30/2004: < 5 ug/l
11/30/2004: < 5 ug/l
12/31/2004: < 5 ug/l
3/31/2005: 9 ug/l
6/30/2005: < 5 ug/l
7/31/2005: < 5 ug/l
6/30/2006: 21 ug/l
9/30/2006: 8 ug/l
3/31/2007: < 5 ug/l
116/30/2007: < 5 ug/l

MW-06-5
5/14/2008: < 20 ugl/|
9/19/2008: 230 ugl/l

MW-06-6

5/14/2008: 41 ug/l
5/28/2008: 80 ugl/l
9/18/2008: 30 ug/l

MW-MT96-2
5/29/2008: < 20 ug!/l
9/19/2008: < 20 ug!/l

#| 6/30/2008: < 5 ug/l

Imagery: 2009 USDA-FSA

O Monitoring Well

Fence Line

SWMUs

Property Boundary

Feet

1,500 0 1,500

MW-06-23
5/13/2008: 571 ug/

~19/16/2008: 90 ug/l

MW-06-24
5/13/2008: < 20 ug!/l
9/16/2008: < 20 ug/l

MW-GW-1
6/30/1998: 2230 ug/l
9/30/1998: < 30 ug/I
12/31/1998: 160 ug/l
3/31/1999: 86 ug/l
6/30/1999: 429 ugl/l
9/30/1999: 24 ug/l
12/31/1999: 27 ug/l
3/31/2000: 74 ug/l
6/30/2000: 119 ug/l
9/30/2000: 53 ug/l

112/31/2000: 1190 ug/I

3/31/2001: 40 ug/l
6/30/2001: 50 ug/l
9/30/2001: 33 ug/l
12/31/2001: 63 ug/!
3/31/2002: 80 ug/l
6/30/2002: 54 ug/l
9/30/2002: 17 ug/l
12/31/2002: < 5 ug/l
3/31/2003: < 10 ug/!
6/30/2003: 87 ug/l
9/30/2003: 6 ug/l
12/31/2003: 6 ug/l
3/31/2004: < 0.5 ug/l

A1 6/30/2004: < 5 ug/l

9/30/2004: 6 ug/l
11/30/2004: < 5 ug/l
12/31/2004: < 5 ug/l
3/31/2005: 6 ug/l
6/30/2005: 8 ug/l
7/31/2005: 6 ug/l
12/31/2005: < 0.1 ugl/l
6/30/2006: 12 ug/l
9/30/2006: < 5 ug/l
12/31/2006: 7 ug/l
3/31/2007: < 5 ug/l
6/30/2007: < 5 ug/l
9/30/2007: < 5 ug/l
12/31/2007: < 5 ug/l
3/31/2008: < 5 ug/l
5/20/2008: 23 ug/l
6/30/2008: < 5 ug/l
9/17/2008: < 20 ug/I
9/30/2008: < 5 ug/l
12/31/2008: 6 ug/l
3/31/2009: < 5 ug/l

[6/30/2009: < 5 ug/l

9/30/2009: < 5 ug/l
12/31/2009: < 5 ug/l
3/31/2010: < 5 ug/l
6/30/2010: < 5 ug/l
9/30/2010: < 7 ug/l

Figure 4.3-20

UPGRADIENT WELLS:

Rhodia Silver Bow Plant
Montana

IRON



MW-GW-3
6/30/1998: 10 ug/l
19/30/1998: 60 ug/l
112/31/1998: < 10 ug/l
3/31/1999: 3 ug/l
6/30/1999: 3 ug/l
9/30/1999: < 2 ug/l
12/31/1999: 2 ug/l
3/31/2000: 3 ug/l
6/30/2000: 3 ug/l
9/30/2000: 3 ug/l
12/31/2000: < 2 ug/l
3/31/2001: < 2 ug/l
6/30/2001: < 2 ugl/l
9/30/2001: < 2 ug/l
12/31/2001: < 2 ug/l
3/31/2002: 4 ug/l
6/30/2002: < 2 ugl/l
9/30/2002: < 20 ug/I
12/31/2002: < 2 ug/l
3/31/2003: < 2 ug/l
6/30/2003: < 2 ug/l
9/30/2003: < 2 ug/l
12/31/2003: < 2 ug/l
3/31/2004: < 1 ug/l
6/30/2004: < 1 ug/l
= 19/30/2004: < 1 ug/l
11/30/2004: < 1 ug/l
12/31/2004: < 1 ug/l
1 3/31/2005: < 1 ug/l
6/30/2005: < 1 ug/l

MW-EPA-1

8/9/1988: < 4.1 ug/l BC
10/8/1998: < 10 ug/I
5/14/2008: < 0.05 ug!/l
9/17/2008: < 1.28 ug/I R
12/11/2008: 0.14 ug/l

11/4/1997: < 10 ug/l

10/8/1998: < 10 ug/l
5/13/2008: 0.95 ug/|
9/17/2008: < 0.88 ugl/!l

11/4/1997: < 10 ug/l

10/8/1998: < 10 ug/l

5/13/2008: 0.54 ug/|

9/17/2008: < 0.887 ug/l
HI

MW-06-4
5/15/2008: 0.41 ug/l

9/18/2008: 0.157 ug
.

| MW-Gw-2

6/30/1998: 10 ug/l

P
o Sl

a3y

MW-06-23

"/ 15/13/2008: < 0.21 ugll

MW-GW-

6/30/1998: < 10 ug/l
9/30/1998: 10 ug/l
12/31/1998: < 10 ug/l
3/31/1999: 3 ug/l
6/30/1999: 3 ug/l
9/30/1999: < 2 ug/l
12/31/1999: 2 ug/l
3/31/2000: 3 ug/l

{6/30/2000: 5 ug/I

9/30/2000: 2 ug/l

° 12/31/2000: 2 ug/I

3/31/2001: < 2 ug/l
6/30/2001: < 2 ug/l
9/30/2001: < 2 ug/l
12/31/2001: < 2 ug/l

MW-06-5 3/31/2002: < 2 ug/l

9/30/1998: 30 ug/l

7/31/2005: < 1 ug/l
12/31/2005: < 0.1 ug/l
3/31/2006: < 1 ug/l
6/30/2006: < 1 ug/l
9/30/2006: < 1 ug/l

1 12/31/2006: < 1 ugll
3/31/2007: < 1 ug/l
6/30/2007: < 1 ug/l
9/30/2007: < 2 ugl/l
12/31/2007: < 2 ug/l
3/31/2008: < 2 ug/l
5/20/2008: 0.1 ug/l
6/30/2008: < 2 ug/l
9/17/2008: 0.08 ug/!
9/30/2008: < 2 ug/l
12/31/2008: < 2 ug/l
3/31/2009: < 2 ug/l
6/30/2009: < 2 ug/l

1| 9/30/2009: < 2 ug/l
12/31/2009: < 2 ug/l
3/31/2010: < 2 ug/l
6/30/2010: < 2 ug/l
9/30/2010: < 2 ug/l
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12/31/1998: < 10 ug/l
3/31/1999: < 2 ug/l
6/30/1999: 11 ug/l
9/30/1999: 3 ug/l
12/31/1999: 18 ug/l
3/31/2000: 4 ug/l
6/30/2000: 13 ug/l
9/30/2000: 3 ug/!
12/31/2000: 5 ug/l
3/31/2001: < 2 ug/l
6/30/2001: 3 ug/!
9/30/2001: < 2 ug/l
12/31/2001: 3 ug/l
3/31/2002: 16 ug/l
6/30/2002: 6 ug/!
9/30/2002: < 2 ug/l
12/31/2002: < 2 ug/|
3/31/2003: < 2 ug/l
6/30/2003: < 2 ug/l
9/30/2003: < 2 ug/l
12/31/2003: < 2 ug/l
3/31/2004: < 1 ugl/l
6/30/2004: < 1 ug/l
9/30/2004: < 1 ug/l
11/30/2004: < 1 ug/l
12/31/2004: < 1 ug/l
3/31/2005: < 1 ug/l
6/30/2005: < 1 ug/l
7/31/2005: < 1 ugl/l
6/30/2006: < 1 ug/l
9/30/2006: < 1 ug/l
3/31/2007: < 1 ug/l

116/30/2007: < 1 ug/l
#|6/30/2008: < 2 ug/l

Imagery: 2009 USDA-FSA

O Monitoring Well

5/14/2008: < 0.26 ug/l
9/19/2008: 0.296 ug/|

MW-06-6

5/14/2008: < 0.12 ug/l
5/28/2008: < 0.2 ugl/l

9/18/2008: 0.164 ug/l

|MW-BSB-4

5/29/2008: < 0.08 ug/I

9/19/2008: 0.062 ug/I

MW-MT96-2

15/29/2008: < 0.03 ug/l
119/19/2008: 0.091 ug/I
g2 P

9/16/2008: 0.105 ug/I
i

A\ MW-06-24

5/13/2008: < 0.02 ug!/l
9/16/2008: 0.06 ug/l

6/30/2002: < 2 ug/l
9/30/2002: < 2 ug/l
12/31/2002: < 2 ug/l
3/31/2003: < 2 ug/l
6/30/2003: < 2 ug/l
9/30/2003: < 2 ug/l
12/31/2003: 2 ug/l
3/31/2004: < 1 ug/l

+16/30/2004: < 1 ug/l

9/30/2004: < 1 ug/l
11/30/2004: < 1 ug/l
12/31/2004: < 1 ug/l
3/31/2005: < 1 ug/l
6/30/2005: < 1 ug/l
7/31/2005: < 1 ug/l
12/31/2005: < 0.1 ug/l
6/30/2006: < 1 ug/l
9/30/2006: < 1 ug/l
12/31/2006: < 1 ug/l
3/31/2007: < 1 ug/l
6/30/2007: < 1 ug/l
9/30/2007: < 2 ug/l
12/31/2007: < 2 ug/l
3/31/2008: < 2 ug/l
5/20/2008: 0.62 ug/l
6/30/2008: < 2 ug/l
9/17/2008: 0.238 ug/l
9/30/2008: < 2 ug/l
12/31/2008: < 2 ug/l
3/31/2009: < 2 ug/l

16/30/2009: < 2 ug/l

9/30/2009: < 2 ug/l
12/31/2009: < 2 ug/|
3/31/2010: < 2 ug/l
6/30/2010: < 2 ug/l
9/30/2010: < 2 ug/l

Fence Line
_____ Property Boundary Figure 4.3-21
SWMUs
@ UPGRADIENT WELLS:
LEAD
Rhodia Silver Bow Plant
Feet Montana

1,500 0 1,500




;

MW-EPA-1

8/9/1988: < 3810 ug/I B

10/8/1998: 4000 ug/I
5/14/2008: 6400 ug/I
9/17/2008: 6480 ug/|

MW-97-1

11/4/1997: 7000 ug/l

10/8/1998: 8000 ug/|

5/13/2008: 29400 ug/l

9/17/2008: 30700 ug/l
HI

MW-97-2

11/4/1997: 6000 ug/l
10/8/1998: 7000 ug/|
5/13/2008: 29900 ug/I
9/17/2008: 30600 ug/l

AN

MW-06-4

5/15/2008: 3880 ug/|

9/18/2008: 3700 ug/l [
Y ]

MW-06-5
915/14/2008: 24500 ug/l
9/19/2008: 28900 ug/I

MW-06-6
5/14/2008: 4840 ug/|
5/28/2008: 4830 ug/I

J

10/8/1998: 6000 ug/|
5/15/2008: 6650 ug/|
[19/17/2008: 6280 ug/|

- -4 -
/ 5/29/2008: 1290 ug/! |3
| 9/19/2008: 1250 ug/l |F-\0

5/13/2008: 5200 ug/|
9/16/2008: 5010 ug/|

MW-06-24
5/13/2008: 6400 ug/I

9/18/2008: 4660 ug/l 9/16/2008: 6170 ug/l

MW-MT96-2
5/29/2008: 1580 ugl/|
MW-GW-3 9/19/2008: 1570 ug/l
5/20/2008: 19800 ug/I R [[F#% /
9/17/2008: 20800 ug/! '

at

Imagery: 2009 USDA-FSA
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Figure 4.3-22

UPGRADIENT WELLS:
MAGNESIUM
Rhodia Silver Bow Plant
Montana
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MW-EPA-1
8/9/1988: < 5 ugl/l

10/8/1998: < 10 ug/l K

5/14/2008: 0.46 ug/|

9/17/2008: 5.4 ug/l

MW-97-1
11/4/1997: 10 ug/l
10/8/1998: < 10 ug/I
5/13/2008: 9.26 ug/|
9/17/2008: 18.8 ug/l

MW-97-2
11/4/1997: 20 ug/|
10/8/1998: < 10 ugl/l
5/13/2008: 3.86 ug/|
9/17/2008: 4.3 ug/l

| MW-06-4
| 5/15/2008:
9/18/2008:

I MW-06-5
5/14/2008: 13.5 ug/I|
9/19/2008: 14 ugl/l

MW-06-6
5/14/2008: 58.1 ug/l
5/28/2008: 33.6 ug/l
9/18/2008: 43 ugl/l

at

Imagery: 2009 USDA-FSA

O Monitoring Well
Fence Line

Property Boundary
SWMUs

MW-GW-3

5/20/2008: 0.21 u

Y\

90—
\ SO —— O —— —— & i

)
iie
l
>

MW-BSB-4

MW-MT96-2
3/25/1999: < 10 ugl/l
5/29/2008: < 0.37 ug/l
9/19/2008: 1.9 ugl/l
T

~ |[MW-97-5
| 11/4/1997: 30 ug/!
10/8/1998: < 10 ug/l
5/15/2008: 14.4 ug/l |
l9/17/2008: 9 ug/!

£ |

MW-06-23

1(3/25/1999: < 10 ug/! & 5/13/2008: 63.1 ug/|

9/16/2008: 8.6 ug/|

MW-06-24
5/13/2008: 25.6 ugl/l
9/16/2008: 57.8 ugl/l

Figure 4.3-23

UPGRADIENT WELLS:
MANGANESE
Rhodia Silver Bow Plant
Montana




MW-EPA-1
10/8/1998: < 1 ugl/l
5/14/2008: < 0.2 ug/l
9/17/2008: < 0.2 ug/l
8/9/1988: < 0.2 ugl/l
[T

MW-97-1

5/13/2008: < 0.2 ugl/l
{9/17/2008: < 0.2 ug/l

10/8/1998: < 1 ug/l

11/4/1997: < 1 ug/l

MW-97-2

5/13/2008: < 0.2 ug/|
9/17/2008: < 0.2 ug/l
10/8/1998: < 1 ugl/l
11/4/1997: < 1 ug/l

iHi

MW-06-4 S
5/15/2008: < 0.2 ug/l i N ; % |
9/18/2008: < 0.2 ug/l ELEESE T 2 o ,

- 1 i=_0‘§ X i
MW-06-5 et ;
9/19/2008: < 0.2 ug/ | 5/29/2008: < 0.2 ug/l [f—1 5/13/2008: < 0.2 ug/!

f{ .
MW-06-6 4 9/9/2008: < 0.2ug/| N\ 19/16/2008: < 0.2 ug/l
5/14/2008: < 0.2 ug/l — MW-06-24
5/28/2008: < 0.2 ug/l [[[|MW-GW-3 MW-MT96-2 5/13/2008: < 0.2 ug/l

18/2008: < 0.2 ua/l I |5/20/2008: < 0.2 ug/| 5/29/2008: < 0.2 ug/l .
9/18/2008: < 0 : ug/ 9/17/2008: < 0.2 gl 9/19/2008: < 0.2 ug/! 9/16/2008: < 0.2 ug/l

1110/8/1998: < 1 ugl/l
[111/4/1997: < 1 ugl/l

I

i

at

Imagery: 2009 USDA-FSA

o
I
=]
|
=
E
H
Q|
I}
=
o
|
=]
£
2
5|
o
=]
<!
N
o)
<!
o
5
2
0
2
S
O]
‘3|
o
g
©
3
3|
2
5
<
O
)
A
N
S|
I
|
5
@
['3
©
O
o
©
[=]
i
4
&
=
34
c
3
5
=]
i
4
o
2
2
9
|
<]
=1
=]
3
o
B
2
3]
3|
2
o
9|
[
o
ol
&
&
S|
54
S|
g
D)
Q|
|
<
o
2
<]
<}
i
S
o

O Monitoring Well
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Property Boundary Figure 4.3-24
SWMUs
UPGRADIENT WELLS:
MERCURY
Rhodia Silver Bow Plant
Montana
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MW-GW-3
6/30/1998: < 10 ug/I

{9/30/1998: 10 ug/l

112/31/1998: < 10 ug/l
3/31/1999: < 5 ug/l
6/30/1999: < 5 ug/l
9/30/1999: < 5 ug/l
12/31/1999: < 5 ug/l
3/31/2000: < 5 ug/l
6/30/2000: < 5 ug/l
9/30/2000: < 5 ug/l
12/31/2000: < 5 ug/l
3/31/2001: < 5 ugl/l
6/30/2001: < 5 ug/l
9/30/2001: < 5 ug/l
12/31/2001: < 5 ug/l
3/31/2002: < 5 ugl/l
6/30/2002: 5 ug/l
9/30/2002: < 5 ugl/l
12/31/2002: < 5 ug/l
3/31/2003: 6 ug/l
6/30/2003: 7 ug/l
9/30/2003: < 5 ug/l
12/31/2003: < 5 ug/l
3/31/2004: 5 ug/l

" 6/30/2004: 2 ug/l
=19/30/2004: 7 ug/l

11/30/2004: 5 ug/l
12/31/2004: 5 ug/l

1 3/31/2005: 2 ug/l
6/30/2005: 2 ug/l
7/31/2005: < 1 ug/l
12/31/2005: 4 ug/l
3/31/2006: < 1 ug/l
6/30/2006: 4 ug/l

| 9/30/2006: 2 ug/l
12/31/2006: 1 ug/l
3/31/2007: < 1 ug/l
6/30/2007: 3 ug/l
9/30/2007: < 5 ug/l
12/31/2007: < 5 ug/l
3/31/2008: < 5 ug/l
5/20/2008: 1.2 ug/l
6/30/2008: < 5 ug/l
9/17/2008: 2.8 ug/l
9/30/2008: < 5 ug/l
12/31/2008: < 5 ug/l
3/31/2009: < 5 ug/l
6/30/2009: < 5 ug/l

1| 9/30/2009: < 5 ug/l
12/31/2009: < 5 ug/l
3/31/2010: < 5 ug/l
6/30/2010: < 5 ug/l
9/30/2010: < 5 ug/l

MW-EPA-1
8/9/1988: < 9 ugl/l
10/8/1998: < 10 ug/I
5/14/2008: 0.5 ug/l
9/17/2008: 1.1 ug/l

MW-97-1
11/4/1997: < 10 ug/|
10/8/1998: < 10 ug/l
5/13/2008: 1.7 ugl/l
9/17/2008: 3.9 ug/l

MW-97-2
11/4/1997: < 10 ug/|
10/8/1998: < 10 ug/I
5/13/2008: 1.4 ug/l
9/17/2008: 2.4 ugl/l

5/15/2008: 0.4 ugl/l

9/18/2008: 0.4 ug/l/

1

| 6/30/1998: < 10 ug/I
9/30/1998: 10 ug/l
12/31/1998: < 10 ug/l
3/31/1999: < 5 ug/l
6/30/1999: 8 ug/l
9/30/1999: < 5 ug/l
12/31/1999: < 5 ug/l
3/31/2000: < 5 ug/l
6/30/2000: < 5 ug/l
9/30/2000: < 5 ug/l
12/31/2000: 10 ug/I
3/31/2001: < 5 ug/l
6/30/2001: < 5 ug/l
9/30/2001: < 5 ug/l
12/31/2001: 7 ug/l
3/31/2002: 8 ug/l
6/30/2002: 15 ug/l

19/30/2002: < 5 ug/l
12/31/2002: < 5 ug/l
3/31/2003: < 5 ug/l
6/30/2003: 11 ug/l
9/30/2003: < 5 ug/l
12/31/2003: < 5 ug/l
3/31/2004: 16 ug/l
6/30/2004: 8 ug/l
9/30/2004: 6 ug/l
11/30/2004: 13 ug/l
12/31/2004: 13 ug/l
3/31/2005: 2 ug/l
6/30/2005: 2 ug/l
7/31/2005: < 1 ug/l
6/30/2006: 5 ug/l
9/30/2006: 2 ug/l
3/31/2007: < 1 ug/l
6/30/2007: 3 ug/l

| 6/30/2008: < 5 ug/l

Imagery: 2009 USDA-FSA

O Monitoring Well

MW-06-5

5/14/2008: 1.7 ug/|
9/19/2008: 1.8 ug/l

MW-06-6

5/14/2008: 0.7 ug/|
5/28/2008: 0.7 ug/l
9/18/2008: 0.5 ug/l

Ly -

T e
l

g VWY -Dob-2
| 5/29/2008: 0.3 ug/l

19/19/2008: < 0.2 ug/l

MW-MT96-2
5/29/2008: < 0.2 ug/l

119/19/2008: < 0.2 ug/l

5/13/2008: 2.1 ugl/l
9/16/2008: 0.4 ug/l

MW-06-24
5/13/2008: 0.4 ug/l
9/16/2008: 0.6 ug/l

MW-GW-

6/30/1998: < 10 ug/I
9/30/1998: <10 ug/l |
12/31/1998: < 10 ug/l
3/31/1999: < 5 ug/l
6/30/1999: < 5 ug/l
9/30/1999: < 5 ug/l
12/31/1999: < 5 ug/l
3/31/2000: < 5 ug/l
6/30/2000: < 5 ug/l
9/30/2000: < 5 ug/l

#112/31/2000: < 5 ug/l

3/31/2001: < 5 ug/l
6/30/2001: < 5 ug/l
9/30/2001: < 5 ug/l
12/31/2001: < 5 ug/l
3/31/2002: < 5 ug/l
6/30/2002: < 5 ugl/l
9/30/2002: < 5 ug/l
12/31/2002: < 5 ug/l
3/31/2003: < 5 ug/l
6/30/2003: < 5 ug/l
9/30/2003: < 5 ug/l
12/31/2003: < 5 ug/l
3/31/2004: 2 ug/l

L[ 6/30/2004: 2 ug/l

9/30/2004: 4 ug/l
11/30/2004: 1 ug/l
12/31/2004: 1 ug/l
3/31/2005: < 1 ug/l
6/30/2005: < 1 ug/l
7/31/2005: < 1 ug/l
12/31/2005: 1 ug/l
6/30/2006: 1 ug/l
9/30/2006: < 1 ug/l
12/31/2006: < 1 ug/l
3/31/2007: < 1 ug/l
6/30/2007: 1 ug/l
9/30/2007: < 5 ug/l
12/31/2007: < 5 ug/l
3/31/2008: < 5 ug/l
5/20/2008: 0.4 ugl/l
6/30/2008: < 5 ug/l
9/17/2008: 0.5 ug/l
9/30/2008: < 5 ug/l
12/31/2008: < 5 ug/l
3/31/2009: < 5 ug/l

~16/30/2009: < 5 ugl/l

9/30/2009: < 5 ug/l
12/31/2009: < 5 ug/l
3/31/2010: < 5 ug/l
6/30/2010: < 5 ug/l
9/30/2010: < 5 ug/l

Fence Line
_____ Property Boundary Figure 4.3-25
SWMUs
@ UPGRADIENT WELLS:
NICKEL
Rhodia Silver Bow Plant
Feet Montana

1,500 0 1,500




MW-EPA-1
8/9/1988: 5570 ugl/l

10/8/1998: 5000 ug/I
5/14/2008: 6930 ug/l
9/17/2008: 7300 ug/l

i
MW-97-1
11/4/1997: 6000 ug/l
10/8/1998: 7000 ug/|
5/13/2008: 14400 ug/l
9/17/2008: 15500 ugl/l
HE

MW-97-2

11/4/1997: 7000 ug/l
10/8/1998: 7000 ug/|
5/13/2008: 14300 ug/l
9/17/2008: 14800 ug/l

MW-06-4 N
5/15/2008: 6850 ug/l £ ' N N : ‘
9/18/2008: 7100 ug/l == L T 4 N
| MW-06-5 ; -
|5/14/2008: 13700 ugl/l H MW-BSB-4 MW-06-23
9/19/2008: 16100 ug/| 15/29/2008: 3240 ug/l [ £ 5/13/2008: 7540 ug/l
: |1 9/16/2008: 7400 ug/l

' 4 9/19/2008: 3400 ugl/!
MW-06-6 { ek

5/14/2008: 6730 ug/l MW-MT96-2 MW-06-24_
5/28/2008: 6760 ug/l | MW-GW-3 5/29/2008: 3670 ug/l 5/13/2008: 6860 ug/!
9/18/2008: 7000 ug/! [§5/20/2008: 11500 ug/! 9/19/2008: 3800 ug/| 9/16/2008: 7000 ug/!

! 9/17/2008: 12500 ug!/| /

ad f 10/8/1998: 7000 ug/I
| [5/15/2008: 7690 ug/
- [|9/17/2008: 7800 ug/!

)

— v

at

Imagery: 2009 USDA-FSA
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Property Boundary Figure 4.3-26
SWMUs
UPGRADIENT WELLS:
POTASSIUM
Rhodia Silver Bow Plant
Montana
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MW-GW-3
6/30/1998: < 5 ug/l
9/30/1998: < 5 ug/l
12/31/1998: < 5 ug/l
3/31/1999: < 1 ug/l
6/30/1999: 2 ug/l
9/30/1999: 2 ug/l
12/31/1999: < 1 ug/l
3/31/2000: < 1 ug/l
6/30/2000: 1 ug/l
9/30/2000: 3 ug/!
12/31/2000: < 1 ug/l
3/31/2001: 1 ug/l
6/30/2001: 2 ug/l
9/30/2001: < 1 ug/l
12/31/2001: < 1 ug/l
3/31/2002: < 1 ug/l
6/30/2002: 12 ug/l
9/30/2002: 3 ug/l
12/31/2002: < 1 ug/l
3/31/2003: < 5 ug/l
6/30/2003: < 1 ug/l
9/30/2003: < 1 ug/l
12/31/2003: < 1 ug/l
3/31/2004: < 1 ug/l
6/30/2004: < 1 ug/l
9/30/2004: < 1 ug/l
11/30/2004: < 1 ug/l
12/31/2004: < 1 ug/l
3/31/2005: < 1 ug/l
6/30/2005: < 1 ug/l
7/31/2005: < 1 ug/l
12/31/2005: < 0.1 ug/l
3/31/2006: < 1 ug/l
6/30/2006: < 1 ug/l
9/30/2006: < 5 ug/l
12/31/2006: < 1 ug/l
3/31/2007: < 1 ug/l
6/30/2007: < 1 ug/l
9/30/2007: < 1 ug/l
12/31/2007: < 1 ug/l
3/31/2008: < 1 ug/l
5/20/2008: < 1 ug/l
6/30/2008: < 1 ug/l
9/17/2008: < 1 ug/l
9/30/2008: < 1 ug/l
12/31/2008: < 1 ug/l
3/31/2009: < 1 ug/l
6/30/2009: < 1 ug/l
9/30/2009: < 1 ug/l
12/31/2009: < 1 ug/l
3/31/2010: < 1 ug/l
6/30/2010: < 1 ug/l
9/30/2010: < 1 ug/l

MW-EPA-1

8/9/1988: < 20 ug/l
10/8/1998: < 5 ugl/l
5/14/2008: < 1 ug/l
9/17/2008: 1.3 ugl/l

MW-97-1

11/4/1997: < 5 ug/l
10/8/1998: < 5 ugl/l
5/13/2008: < 1 ug/l
9/17/2008: < 1 ug/l

MW-97-2

11/4/1997: < 5 ug/l
10/8/1998: < 5 ugl/l
5/13/2008: < 1 ug/l
9/17/2008: < 1 ug/l

MW-06-4
5/15/2008: < 1 ug/l

9/18/2008: 1.1 ug/l/|

|

16/30/1998: < 5 ug/l
9/30/1998: 5 ug/l
12/31/1998: < 5 ugl/l
3/31/1999: < 1 ug/l
6/30/1999: 2 ug/l
9/30/1999: 2 ug/l
12/31/1999: < 1 ug/l
3/31/2000: < 1 ug/l
6/30/2000: 1 ug/l
9/30/2000: 2 ug/l
12/31/2000: 3 ug/l
3/31/2001: 1 ug/l
6/30/2001: 2 ug/l
9/30/2001: < 1 ug/l
12/31/2001: < 1 ug/l
3/31/2002: < 1 ugl/l
6/30/2002: 3 ug/!
9/30/2002: 1 ug/l
12/31/2002: < 1 ug/l
3/31/2003: < 5 ug/l
6/30/2003: < 1 ug/l
9/30/2003: < 1 ug/l

MW-06-5
5/14/2008: < 1 ug/l
9/19/2008: < 1 ug/l

MW-06-6

5/14/2008: < 1 ugl/l
5/28/2008: < 1 ugl/l
9/18/2008: < 1 ug/l

12/31/2003: < 1 ug/l |4

3/31/2004: < 1 ugl/l
6/30/2004: < 1 ug/l
9/30/2004: < 1 ug/l
11/30/2004: < 1 ug/l
12/31/2004: < 1 ug/l
3/31/2005: < 1 ug/l
6/30/2005: < 1 ug/l
7/31/2005: < 1 ug/l
6/30/2006: < 1 ug/l
9/30/2006: < 5 ug/l
3/31/2007: < 1 ugl/l
1 6/30/2007: 1 ug/l
| 6/30/2008: < 1 ug/l

Imagery: 2009 USDA-FSA

O Monitoring Well

Fence Line

SWMUs

Property Boundary

1,500

Ly -

T e
l

| MW-06-23
“\ MW-BSB-4 15/13/2008: < 1 ugl/l
A 5/25/2008: < 1 ug/ | [|9/16/2008: < 1 ug/

9/19/2008: < 1 ug/l | & MW-06-24
i 2= =15/13/2008: < 1 ug/l
MW-MT96-2 9/16/2008: < 1 ug/l

5/29/2008: < 1 ug/l
9/19/2008: < 1 ug/l

Rhodia Silver Bow Plant

Feet
0 1,500

MW-GW-1
6/30/1998: < 5 ug/l
9/30/1998: < 5 ug/l
12/31/1998: < 5 ugl/l
3/31/1999: < 1 ug/l
6/30/1999: 1 ug/l
9/30/1999: 1 ug/l
12/31/1999: < 1 ug/l
3/31/2000: < 1 ug/l
6/30/2000: 1 ug/l

- 19/30/2000: < 1 ug/l

il 12/31/2000: < 1 ug/l

3/31/2001: < 1 ug/l
6/30/2001: 1 ug/l
9/30/2001: < 1 ug/l
12/31/2001: < 1 ug/l
3/31/2002: < 1 ug/l
6/30/2002: 13 ug/l
9/30/2002: 1 ug/l
12/31/2002: < 1 ug/l
3/31/2003: < 1 ug/l
6/30/2003: < 1 ug/l
9/30/2003: < 1 ug/l
12/31/2003: < 1 ug/l
3/31/2004: < 1 ug/l

+{ 6/30/2004: < 1 ug/l
9/30/2004: < 1 ug/l
11/30/2004: < 1 ug/l
12/31/2004: < 1 ug/l
3/31/2005: < 1 ug/l
6/30/2005: < 1 ug/l
7/31/2005: < 1 ug/l
12/31/2005: < 0.1 ug/l
6/30/2006: < 1 ug/l
9/30/2006: < 5 ug/l
12/31/2006: < 1 ug/l
3/31/2007: < 1 ug/l
6/30/2007: < 1 ug/l
9/30/2007: < 1 ug/l
12/31/2007: < 1 ug/l
3/31/2008: < 1 ug/l
5/20/2008: < 1 ug/l
6/30/2008: < 1 ug/l
9/17/2008: < 1 ug/l
9/30/2008: < 1 ug/l
12/31/2008: < 1 ug/l
3/31/2009: < 1 ug/l

16/30/2009: < 1 ug/l

9/30/2009: < 1 ug/l
12/31/2009: < 1 ug/l
3/31/2010: < 1 ug/l
6/30/2010: < 1 ug/l
9/30/2010: < 1 ug/l

Figure 4.3-27

UPGRADIENT WELLS:

SELENIUM

Montana



MW-EPA-1

8/9/1988: < 4 ugl/l
10/8/1998: < 5 ugl/l
5/14/2008: < 0.02 ug/I
9/17/2008: < 0.216 ug/|

MW-97-1

11/4/1997: < 5 ug/l
4(10/8/1998: < 5 ug/l

5/13/2008: < 0.02 ug/l

9/17/2008: < 0.02 ug/l

MW-97-2

11/4/1997: < 5 ugl/l
10/8/1998: < 5 ugl/l
5/13/2008: < 0.02 ug/l
9/17/2008: < 0.02 ug/l

P T

MW-06-4 | :
5/15/2008: < 0.02 ug/l \. : ‘
9/18/2008: < 0.02 ug/l [=== ST s L T :
IMwW-06-5 “ bt = A |
I BN IMW-BSB-4 5/13/2008: < 0.02 ug/l

= 0.02ug 152912008 < 0.02 ug/l [T 9/16/2008: < 0.02 ug/!

1
MW-06-6 19/19/2008: <
5/14/2008: < 0.02 ug/l

| [105811998: < 5ug)
| |5/1512008: <0.02 ug!
. [|9/17/2008: < 0.02 ug/

=

©

5V
\ SO —— O —— —— & i

|
|
p
>

L)
y

MW-06-24

5/28/2008: < 0.02 ug!/l
9/18/2008: < 0.02 ug/I

MW-GW-3
5/20/2008: < 0.02 ug/I

5/13/2008: < 0.02 ug!/l
9/16/2008: < 0.02 ug!/l

9/17/2008: < 0.02 ug/I

at

Imagery: 2009 USDA-FSA
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Figure 4.3-28

UPGRADIENT WELLS:
SILVER

Rhodia Silver Bow Plant
Montana




MW-EPA-1

8/9/1988: 35300 ug/l
10/8/1998: 34000 ug/I
5/14/2008: 50000 ug/l
9/17/2008: 51900 ug/l

MW-97-1

11/4/1997: 25000 ug/|

10/8/1998: 25000 ug/I

5/13/2008: 56900 ug/|

9/17/2008: 64600 ug/l
HZ

MW-97-2

11/4/1997: 30000 ug/I
10/8/1998: 29000 ug/I
5/13/2008: 59300 ug/l
9/17/2008: 61200 ugl/l

.
~\.

4

R | 10/8/1998: 21000 ug/l
i 5/15/2008: 22200 ug/!
l

{ o

MW-06-4
5/15/2008: 48700 ug/l =5
9/18/2008: 53300 ug/l s ———F 1 _—7

i3 [] ‘o- 9 / /

N Mw-06-5 | — =5 w-06-23
1 5/14/2008: 134000 ug/l | %89300 1. 5/13/2008: 17400 ug/!
9/19/2008: 149000 ug/l u -
MW-06-6 o -06-
5/14/2008: 36900 ug/| MW-MT96-2 % 17300 ug/l

5/28/2008: 38800 ug/| 5/29/2008: 82700 ug/! 9/16/2008: 18000 ug/!

9/18/2008: 39500 ug/l 9/19/2008: 82500 ug!/|
; MW-GW-3 -

5/20/2008: 114000 ug/I
9/17/2008: 109000 ug/I

S | ‘

SO —— — ¢ ——g
. @ ‘,\

P

l
>

at

Imagery: 2009 USDA-FSA
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SWMUs
UPGRADIENT WELLS:
SODIUM
Rhodia Silver Bow Plant
Montana




8/9/1988: < 2.9 ug/l BJ

10/8/1998: < 100 ug/l
5/14/2008: < 0.02 ug/I
9/17/2008: < 0.02 ug!/l

MW-97-1

11/4/1997: < 100 ug/I
10/8/1998: < 100 ug/l
5/13/2008: < 0.02 ug/I
9/17/2008: 0.022 ug/I

MW-97-2

11/4/1997: < 100 ugl/l
10/8/1998: < 100 ug/l
5/13/2008: < 0.02 ug!/l
9/17/2008: < 0.02 ug!/l

MW-06-4
5/15/2008:
9/18/2008:

MW-06-5

5/14/2008: < 0.02 ug/I

9/19/2008: < 0.02 ug/l
I

MW-06-6

5/14/2008: < 0.02 ug/I
5/28/2008: 0.02 ug/l
9/18/2008: 0.023 ug/I

MW-GW-3

i
l
l
l
e?

3’9-

e
/
>

o U
(w -BSB-4

MW-MT96-2
5/29/2008: < 0.02 ug/l
9/19/2008: < 0.02 ug/l

110/8/1 998 <100 ug/l
5/15/2008: < 0.02 ug/l

| MW-06-23

5/13/2008: < 0.02 ug/I
9/16/2008: < 0.02 ug/l

MW-06-24

5/13/2008: < 0.02 ug!/l
9/16/2008: < 0.02 ug/I

5/20/2008: < 0.02 ug/l
9/17/2008: < 0.02 ug/l

at

Imagery: 2009 USDA-FSA

~
3
o1
3
]
T
2
E
£
3
3
=
=
)
3
=
€|
9
=
o
=]
=1
Ny
™)
<
o
5|
£
O]
2
Q]
O
‘3|
o
g
©
H
el
g
5
ol
1]
™)
A
A
Q)
N
|
O]
|
[
@]
]
kel

©]
]
o
4
o
(=]
N

c
S

9|
=
Y
4

©]
2
9
9
©
=]
=
©
3
©
Pl
k7l

O]
K

ol
al
3
i
N~
o)
(=]
&
&
(=1
3
S|
(=]
@
]

|
<

r
2

O]

O]
'S

I
o

O Monitoring Well
Fence Line

Property Boundary
SWMUs

Figure 4.3-30

UPGRADIENT WELLS:
THALLIUM
Rhodia Silver Bow Plant
Montana




MW-EPA-1

5/14/2008: 9.5 ug/l

9/17/2008: 9.785 ug/l |8
e

MW-97-1

11/4/1997: 16.7 ug/l
5/13/2008: 31 ug/l
9/17/2008: 28.72 ug/|

MW-97-2 AN\ N 5. i :
MW-97-2 R W-97-5
11/4/1997: 14.1 ug/l | T1/4/1907: 28.6 ug/
5/13/2008: 52 ug/| ) 1/23/2002: 10.4 ug/!
9/17/2008: 52.58 ug/! Y 115 o005 6.5 o
& MW-06-4 - ; ‘1‘* 9/17/2008: 8.115 ug/
5/15/2008: 4.5 ug/l ¢85, .
9/18/2008: 4.817 ug/!

o S5

(/)

5V

)
\ie
|/
)

MW-06-5
5/14/2008: 6.8 ug/l e o g MW-06-23
9/19/2008: 6.23 ug/l 5/13/2008: 3.4 ug/l

. (| TES=2 9/16/2008: 3.388 ug/l

:[ “.A"‘-

MW-06-6 =2
5/14/2008: 15.7 ug/l 1 MW-06-24
5/28/2008: 15.3 ug/l ' = 5/13/2008: 4.8 ugl/l
9/18/2008: 15.13 ug/l || MW-GW-3 AWV 1 905-2 9/16/2008: 4.599 ug/|
5/20/2008: 6.24 ug/l
9/17/2008: 14.717 ug/l

at

Imagery: 2009 USDA-FSA
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O Monitoring Well
Fence Line

Property Boundary Figure 4.3-31
SWMUs
UPGRADIENT WELLS:
URANIUM
Rhodia Silver Bow Plant
Montana




MW-EPA-1

8/9/1988: < 9.4 ug/l B
10/8/1998: < 100 ug/l
5/14/2008: 6.3 ugl/l
9/17/2008: 5.9 ug/l

MW-97-1

11/4/1997: < 100 ugl/l
10/8/1998: < 100 ug/|
5/13/2008: 4.4 ug/l
9/17/2008: 4 ug/l

MW-97-2

11/4/1997: < 100 ugl/l
10/8/1998: < 100 ug/l
5/13/2008: 4 ugl/l
9/17/2008: 3.5 ug/l

sl E 10/8/1998: < 100 ug/l
% 5/15/2008: 9.3 ug/l

MW-06-4 19/17/2008: 7.2 ug/

5/15/2008: 7.7 ug/l
9/18/2008: 5.4 ug/l —=———*— = -

()
L0 —0 —0 ——0 —§
|

5D

\
|
T
}

L)
y

- 0

MW-06-5 {7

5/14/2008: 9.3 ugl/l

9/19/2008: 7.8 ug/l
|

MW-06-23
5/29/2008: 2.1 ug/l 5/13/2008: 8.1 ug/!
19/19/2008: < 0.2 ug/l [{19/16/2008: 6.1 ugl!
MW-06-6 A\b = sl
5/14/2008: 3.8 ug/l MW-MT96-2 MW-06-24
5/28/2008: 4.1 ug/l [ |z 50m00s 5/29/2008: 0.5 ug/l 5/13/2008: 6.7 ug/!
9/18/2008: 3.1 ug/l 9/19/2008: 0.455 ug/l 9/16/2008: 5 ug/I

-{

at

Imagery: 2009 USDA-FSA
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MW-GW-3
6/30/1998: 40 ug/l

1 9/30/1998: 60 ug/l

| 12/31/1998: 30 ug/l
3/31/1999: 22 ug/l
6/30/1999: 27 ug/l
9/30/1999: 15 ug/l
12/31/1999: 20 ug/I
3/31/2000: 29 ug/l
6/30/2000: 22 ug/l
9/30/2000: 9 ug/!
12/31/2000: 16 ug/I
3/31/2001: 12 ug/l
6/30/2001: 16 ug/l
9/30/2001: 27 ug/l
12/31/2001: 16 ug/!
3/31/2002: 28 ug/l
6/30/2002: 32 ug/l
9/30/2002: 25 ug/l
12/31/2002: 18 ug/I
3/31/2003: 20 ug/l
6/30/2003: 11 ug/l
9/30/2003: 18 ug/l
12/31/2003: 24 ug/l
3/31/2004: 16 ug/l

" 6/30/2004: 29 ug/I

=.| 9/30/2004: 32 ug/l
11/30/2004: 38 ug/l
12/31/2004: 38 ug/!

8 3/31/2005: 21 ug/l
6/30/2005: 31 ug/l
7/31/2005: 22 ug/l
12/31/2005: 21 ug/l
3/31/2006: 4 ug/l
6/30/2006: 2 ug/l

| 9/30/2006: 6 ug/l
12/31/2006: 6 ug/l
3/31/2007: 3 ug/l
6/30/2007: 5 ug/l
9/30/2007: 5 ug/l
12/31/2007: 3 ugl/l
3/31/2008: 4 ug/l
5/20/2008: 0.9 ug/l
6/30/2008: 3 ug/!
9/17/2008: < 1.6 ug/l
9/30/2008: 9 ug/l
12/31/2008: 2 ugl/l
3/31/2009: 3 ug/l
6/30/2009: 6 ug/!

11 9/30/2009: < 10 ug/l
12/31/2009: < 5 ug/l
3/31/2010: 19 ug/l
6/30/2010: 24 ug/l
9/30/2010: 24 ug/l

8/9/1988: < 17.9 ug/l B

10/8/1998: < 10 ug/I

5/14/2008: < 0.5 ug/l

9/17/2008: < 128.1 ug/l R

12/11/2008: < 2 ug/l
MW-97-1

11/4/1997: < 10 ug/|
10/8/1998: < 10 ug/l

5/13/2008: < 0.9 ug/l I\ 3

9/17/2008: < 2.2 ug/l

MW-97-2

11/4/1997: < 10 ug/l
10/8/1998: < 10 ugl/l
5/13/2008: < 0.7 ugl/l
9/17/2008: < 4 ug/l

MW-06-4
5/15/2008: < 6.2 ugl/l
9/18/2008: < 8.5 ug/|

MW-GW-2

51 6/30/1998: 40 ug/|
9/30/1998: 80 ug/l
12/31/1998: 30 ug/l
3/31/1999: 28 ug/l
6/30/1999: 56 ug/l
9/30/1999: 20 ug/l
12/31/1999: 50 ugl/l
3/31/2000: 19 ug/l
6/30/2000: 41 ug/l
9/30/2000: 7 ug/l
12/31/2000: 53 ugl/l
3/31/2001: 9 ug/l
6/30/2001: 19 ug/l
9/30/2001: 27 ug/l
12/31/2001: 46 ug/l
3/31/2002: 43 ug/l
6/30/2002: 83 ug/l
9/30/2002: 29 ug/l
12/31/2002: 29 ug/l
3/31/2003: 23 ug/l
6/30/2003: 59 ug/l
9/30/2003: 26 ug/l

MW-06-5
5/14/2008: < 1.3 ugl/l
9/19/2008: < 3.3 ugl/l

MW-06-6

5/14/2008: < 6.6 ugl/l
5/28/2008: 29.4 ug/|
9/18/2008: 15.7 ug/

12/31/2003: 28 ug/l (8

3/31/2004: 84 ug/l
6/30/2004: 72 ug/l
9/30/2004: 34 ug/l
11/30/2004: 80 ug/l |
12/31/2004: 80 ug/l |
3/31/2005: 25 ug/l
6/30/2005: 25 ug/l
7/31/2005: 18 ug/l
6/30/2006: 11 ug/l
9/30/2006: 3 ug/l
3/31/2007: 5 ug/l

1 6/30/2007: 6 ug/l

i 6/30/2008: 3 ugl/l

Imagery: 2009 USDA-FSA

O Monitoring Well

Fence Line

SWMUs

Property Boundary

1,500

f

Ly -

1£]9/19/2008: < 1.7 ug/l

]
MW-MT96-2
5/29/2008: < 0.5 ugl/l

9/19/2008: < 0.7 ugl/l

Feet

1,500

5/13/2008: < 2.6 ug/l

9/16/2008: < 5.9 ug/l

MW-06-24
5/13/2008: < 7.2 ug/l
9/16/2008: < 9.7 ug/|

6/30/1998: 50 ug/l
9/30/1998: 40 ug/l

[12/31/1998: 20 ug/l
3/31/1999: 32 ug/l
6/30/1999: 20 ug/l
9/30/1999: 27 ugl
12/31/1999: 34 ug/l
3/31/2000: 37 ug/!
6/30/2000: 43 ug/l

Il 9/30/2000: 18 ug/l
12/31/2000: 24 ug/l
3/31/2001: 17 ug/!
6/30/2001: 13 ug/l
9/30/2001: 18 ugl
12/31/2001: 30 ug/l
3/31/2002: 33 ug/!
6/30/2002: 22 ug/l
9/30/2002: 175 ug/!
12/31/2002: 33 ug/l
3/31/2003: 23 ug/!
6/30/2003: 12 ug/l
9/30/2003: 27 ug/l
12/31/2003: 32 ug/l
3/31/2004: 41 ug/l

» | 6/30/2004: 36 ug/l

9/30/2004: 38 ug/l
11/30/2004: 41 ug/l
12/31/2004: 41 ug/l
3/31/2005: 14 ug/l
6/30/2005: 18 ug/l
7/31/2005: 24 ug/l
12/31/2005: 54 ug/l
6/30/2006: 5 ug/l
9/30/2006: 5 ug/l
12/31/2006: 6 ug/l
3/31/2007: 10 ug/l
6/30/2007: 4 ug/l
9/30/2007: 3 ug/l
12/31/2007: 6 ug/l
3/31/2008: 5 ug/l
5/20/2008: 3.8 ugl/l
6/30/2008: 4 ug/l

9/17/2008: < 1.9 ug/l |

11 9/30/2008: 2 ug/l
12/31/2008: 11 ug/l
3/31/2009: 3 ug/l
6/30/2009: 3 ug/l
9/30/2009: < 10 ug/I
12/31/2009: < 5 ugl/l
3/31/2010: < 5 ug/l
6/30/2010: 6 ug/l
9/30/2010: 5 ug/l

Figure 4.3-33
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MW-EPA-1
5/14/2008: 5.6 pCill
. | 9/17/2008: 7.7 pCill

MW-97-1

11/4/1997: < 1.0 pCi/l
5/13/2008: 22 pCi/l
9/17/2008: 16 pCi/l

MW-97-2 DN = o4
Mw-97-2 . MW-97-5
11/411997: < 1.0 pCill _ . [Mw-975
411997: < 1.0 pCif ‘ S |11/411997: 6.9 pCill
5/13/2008: 26 pCill . : :
9/17/2008: 26 pCill 11 1/23/2002: 9.4 pCill

Y\

MW-06-4 -
5/15/2008: 5.6 pCill
19/18/2008: 4.8 pCill

©
SO —— — o —— —§ i

50—

)
p
>

MW-06-5 1 33

5/14/2008: < 3.5 pCi/l R e MW-06-23

9/19/2008: < 4.6 pCi/l | | | o I 5113/2008: 6.4 pGill
MW-06-6 ‘ i 23 9/16/2008: 2 pCill

LA L ] L == .
: i  MW-BSB-4
2812008, 13 Eg:;: MW-GW-3 . 115/29/2008: 7.7 pCill MW-06-24
9/18/2008- 13 pCill 5/20/2008: < 3.5 pCill §0/19/2008: < 1.5 pCill 5/13/2008: 5.6 pCill
P 9/17/2008: 16 pCill ' L 9/16/2008: 3.8 pCill

i MW-MT96-2
17/17/2003:2.81 pCirl J
5/29/2008: 5.6 pCill
9/19/2008: 4.3 pCill

at

Imagery: 2009 USDA-FSA
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il
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|

|
I
MW-EPA-1 i

5/14/2008: 7 pCi/l  }{
9/17/2008: 13 pCill

I

MW-97-2 ,
5/13/2008: 22 pCill ,
!

9/17/2008: 30 pCi/l

MW-97-1

5/13/2008: 24 pCi/l |
+19/17/2008: 22 pCill J'

MW-06-4
5/15/2008: 7.4 pCill
9/18/2008: 7.6 pCi/l [ —

1 ] : AR
| MW-06-5 = oF oA
19/19/2008: 29 pCl/I ( 5/29/2008: 5 pCill o
MW-06-6 \ 9/19/200:. C|/I
5/14/2008: 9.8 pCill MW-MT96-2
5/28/2008: 7.9 pCill MW-GW-3 7/1712003: 3.83 pCill J MW-06-24

9/18/2008: 9.6 pCill 5/20/2008: 9.2 pCill : : 5/13/2008: 8.4 pCil
- 9/17/2008: 24 pCill gﬁggggg; >3 gg:;: 9/16/2008: 7.5 pCill

Y\

~ |1/23/2002: 15 pCill
| 5/15/2008: 12 pCill
9/17/2008: 12 pCill

)

)

)
e
l
>

o~

at

Imagery: 2009 USDA-FSA
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MW-EPA-1

8/9/1988: < 1 pCill

5/14/2008: < 0.19 pCill |
. |9/17/2008: < 0.3 pCill

| MW-97-1
11/4/1997: < 0.2 pCill
5/13/2008: < 0.18 pCill
9/17/2008: < 0.24 pCill

MW-97-2

11/4/1997: < 0.2 pCill

5/13/2008: < 0.19 pCill

9/17/2008: < 0.33 pCill
lle

MW-06-4
5/15/2008: < 0.23 pCill
119/18/2008: < 0.28 pCill

MW-06-5
5/14/2008: < 0.2 pCill
9/19/2008: < 0.23 pCill

MW-06-6

5/14/2008: < 0.28 pCill

5/28/2008: < 0.42 pCill

9/18/2008: < 0.2 pCill MW-GW-3

5/20/2008: < 0.19 pCi/l
9/17/2008: < 0.38 pCill

— 0 ’
&'&&EEEE;__E@‘"; L

MW-MT96-2

7/17/2003: < 2.09 pCi/l J
5/29/2008: < 0.4 pCi/l
9/19/2008: < 0.36 pCill

A~

- [1/23/2002: 0.2 pCill

1/23/2002: 1.0 pCill

- /|5/15/2008: < 0.43 pCi/l
[ 19/17/2008: < 0.23 pCi/l

MW-06-24
5/13/2008: < 0.28 pCill
9/16/2008: < 0.2 pCill

MW-06-23
5/13/2008: < 0.28 pCill
9/16/2008: < 0.54 pCill

at

Imagery: 2009 USDA-FSA
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SWMUs

Figure 4.3-36

UPGRADIENT WELLS:
RADIUM 226
Rhodia Silver Bow Plant
Montana




MW-EPA-1
| 5/14/2008: < 0.7 pCifl
9/17/2008: < 0.7 pCill

MW-97-1

11/4/1997: 1.0 pCi/l
5/13/2008: < 0.73 pCill
9/17/2008: 9.2 pCill

MW-97-2 VN ' - |Mw-97-5
11/4/1997: < 1.0 pCill e | 117411997 12.5 pCil
5/13/2008: < 0.71 pCill p [1/23/2002: 1.3 pCill

9/17/2008: < 0.7 pCi/l

e

sl ;E--, 1/23/2002: < 1.0 pCill
| [5/15/2008: 1.7 pCil
. 19/17/2008: 1.6 pCill

I

| MW-06-4
¥15/15/2008: < 0.82 pCill
9/18/2008: < 0.74 pCill
3 I

MW-06-5
5/14/2008: < 0.71 pCill
9/19/2008: 0.9 pCill

~°

MW-06-23
5/13/2008: < 0.63 pCill
MW-06-6 9/16/2008: < 0.69 pCill

5/14/2008: < 0.71 pCill MW-BSB-4 o
. MW-GW-3 MW-BSB-4 , MW-06-24
5/28/2008: < 0.71 pCif 5/20/2008: < 1.9 pCill 5/29/2008: < 0.69 pCil/ 5/13/2008: < 0.75 pCill
9/18/2008: 2.6 pCil 9/17/2008: 2.5 pCill 9/19/2008: < 0.73 pCil! 9/16/2008: < 0.68 pCill
MW-MT96-2
5/29/2008: < 0.68 pCill
|9/19/2008: < 0.73 pCill

at

Imagery: 2009 USDA-FSA
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Figure 4.3-38. Groundwater quality for upgradient wells, including box-whisker diagrams of a) pH, b) dissolved oxygen, and c)
total dissolved solids for all data. Whiskers are minimum and maximum values, while boxes are 25" and 75% percentiles, and
the median value is indicated. Major ion chemistry data for groundwater samples collected in 2008 and having a charge
balance closest to zero are shown on the Piper plot (d).



13 May 2008:

Concentrations (meq/L Dissolved O C trati L
0 30 20 s 0 ( Q/lz) 20 20 20 . |ss<; ve xygen4 oncentra |02 (mg/L)
5360 : : : :
Ca 2+
MW-06 5335 ? MW-06-23
(5339 £
c
]
=]
© 5310
K
w
Ca 2+
MW-06-24 5285
HCO
v ol
( ) I € MW-06-24
‘ 5260
16 September 2008:
Concentrations (meq/L) Dissolved Oxygen Concentration (mg/L)
-40 -30 -20 -10 0 10 20 30 40 o 2 2 6 8
t 5360 L L L L
Ca 2+
MW-06-23 Heobl 5335 ? MW-06-23
(5339 ft) E
. c
]
=]
8 5310
K
w
MW-06 5285
(5274 | © MW-06-24
‘ 5260

Figure 4.3-39a. Vertical comparison of major ion composition (left) and dissolved oxygen (right) at MW-06-23 and MW-06-24.
In general, the groundwater in both wells is low in total dissolved solids, and is Ca-HCO;™ type water
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4 November 1997:

Concentrations (meq/L)
-40 -30 -20 -10 0 10 20 30 40

Ca 2+

MW-97-1
(5329 ft) HC‘IIIl

Ca 2+
MW-97-2 W
(5300 ft)

8 October 1998:
Concentrations (meq/L) Dissolved Oxygen Concentration (mg/L)
-40 -30 20 -10 0 10 20 30 40 0 2 4 6
5335 . . . .
€ MW-97-1
MW-97
(5329 f
—~ 5320
£
<
2
=]
©
H
W 5305
MW-9
(5300 € MW-97-2
5290
13 May 2008:
Dissolved Oxygen Concentration (mg/L,
.40 30 20 30 2 0 0 yg A 6( g/L) .
5335 . . : :
€ MW-97-1
MW-97-
(5329 ft
—~ 5320
£
c
K]
g
GJ
w 5305
MW-972
(5300 ft) € MW-97-2
5290
17 September 2008:
Concentrations (meq/L) Dissolved Oxygen Concentration (mg/L)
-40 30 20 -10 0 10 20 30 40 0 2 4 6 8
5335 . . . .
€ MW-97-1
MW-97-1
£
<
2
v=]
©
H]
Na + Mg 2+ o 5305
MW-97-2
Cl- .97-
(5300 ft) .I I € MW-97-2
5290

Figure 4.3-39b. Vertical comparison of major ion composition (left) and dissolved oxygen (right) at MW-97-1 and MW-97-2. In
1997 and 1998, groundwater quality in both wells is low in total dissolved solids, and is Ca-HCO;3 type water; however, in 2008,

the groundwater quality in both wells is lower in dissolved oxygen, and higher in total dissolved solids. The groundwater in 2008
is generally a Ca-CI-HCO3 -typer water.
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14 May 2008:

Concentrations (meq/L)

-40 -30 =20 -10 0 10 20 30 40 Dissolved Oxygen Concentration (mg/L)
. 0 2 4 6 8
’ 5400 . ! ! L
Na +
5350
MW-06-05 a- ¢ MW-06-05

(5835 ft) -
| L L L &£ 5300

s
S 5250

§
a+ 3 5200

MW-06-06 @ MW-06-06
HC
(5184 ft) 5150
Ca2+
‘ 5100
September 2008:
Concentrations (meq/L)
-40 -30 -20 -10 10 20 30 40 Dissolved Oxygen Concentration (mg/L)
|

0 2 4 6 8
5400 ; ; ‘ ‘

Na + ‘
MW-06-05 5350
cl- -06-

5 5300

Na
MW-06-06 H € MW-06-06
(5184 ft) 5150
L [ L

+
a2+ ‘

)

Elevaytion (ft
w
N
>
o

v
N
)
S

5100

Figure 4.3-39c. Vertical comparison of major ion composition (left) and dissolved oxygen (right) at MW-06-5 and MW-06-6. These
are unique water quality signatures: groundwater in MW-06-5 is relatively high in total dissolved solids, and is Ca-Na-CI-HCO3 type
water; however, in MW-06-6, groundwater is lower in total dissolved solids, and is a Ca-Na-HCO3 type water.
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May 2008:

Concentrations meq/L
-40 -30 -20 -10 0 10

Dissolved Oxygen Concentration (mg/L]
20 30 40 0 2 veen, s( e/l
MW-06-05 (5335 J Na: J >400 ‘ ‘ ‘ ‘
) Cl- [HCo= I Ca Ve 2+
| Na + ‘ MW-06-05
MW-97-1 (5329 ft) cl- [Hcos: | T Ve 2 5325 @ @ Mwor1
Na + = € Mw-97-2
MW-97-2 (5300 ft) [ ¢l Ficos il [INcZE Ve 2 ===
Na + .2 5250
VIW-06-06 (5184
G184 com e+ g
ft) L H
Na + w
MW-MT960
HCO), & Mw-06-06
(5130 ft) ORI 5175
VW-BSB-4 (5115 Na+
P ( HEOSE || & MW-MT-9602
1) r @ MW-BSB-4
5100
September 2008:
Concentrations meq/L Dissolved Oxygen Concentration (mg/L)
-40 -30 -20 -10 0 10 20 30 40 0 2 4 6
MW.-06-05 (5335 i T 5400 : : : :
) [ a- FcosE I CET Ve 2+
Na+ MW-06-05
MW-97-1 (5329 ft) | cl- | [ico3= Il INCEZ Ve 2+ 5325 - @ Mw-ord
Na + = @ MW-97-2
MW-97-2 (5300 ft) Cl- HCo3® I s V¢ 2+ :=:
MW-06-06 (5184 Na - § 5250
HEOBHIER|2+ g
ft) ey Q@
MW-MT9602 kg n ®
- HeosE ® MW-06-06
(5130 ft) e LI 5175
- . Na +
MW-BSB-4 (5115 Heo3 Il | @ MW-MT-9602
ft) | P ‘ © MW-BSB-4
5100 -

Figure 4.3-39d. Vertical comparison of major ion composition (left) and dissolved oxygen (right) at MW-06-5, MW-97-1, MW-97-
2, MW-06-6, MW-MT96-2, and MW-BSB-4. Groundwater quality in the upper three wells is unique from groundwater in the
deeper three wells. Shallower groundwater tends to have higher total dissolved solids and is a Ca-Na-CI-HCO3 type water, while
deeper groundwater is lower in total dissolved solids, and is a Ca/Na-HCO3 type water.
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Figure 4.3-40 Time series of groundwater quality for select parameters potentially downgradient of the CSLIS.

Open symbols denote non-detect values at the method detection limit.



Barr Footer: ArcGIS 10.0, 2012-12-12 12:30 File: I:\Projects\26\46\006\Gis\Maps\RFI Workplan 2012\RFl Data_Gaps Report 20124 3 Groundwater Ref Conc\Figure 4 3-41 Nitrate Concentrations Near or Downgradient of CSLIS.mxd User: jwk

O

MW-GW-3
6/30/1998: 1.06 mgl/l
9/30/1998: 0.68 mgl/l
12/31/1998: 0.13 mg/l
3/31/1999: 0.14 mgl/|
6/30/1999: 0.12 mgl/l
9/30/1999: 0.14 mgl/l
12/31/1999: 0.13 mg/l
3/31/2000: 0.17 mgl/l
6/30/2000: 0.17 mgl/l
9/30/2000: 0.17 mgl/l
12/31/2000: 0.18 mg/l
3/31/2001: 0.1 mg/I
6/30/2001: 0.17 mgl/l
9/30/2001: 13 mg/I
12/31/2001: 0.53 mg/|
3/31/2002: 0.51 mg/I
6/30/2002: 0.26 mgl/l
9/30/2002: 0.29 mgl/l
12/31/2002: 0.21 mg/l
3/31/2003: 0.25 mg/I
6/30/2003: 0.36 mgl/I
9/30/2003: 0.06 mg/l
12/31/2003: 0.09 mg/I
3/31/2004: 0.1 mg/I
6/30/2004: 0.13 mgl/l
9/30/2004: 0.05 mgl/l
11/30/2004: 0.08 mg/I
12/31/2004: 0.08 mg/I
3/31/2005: 0.13 mg/I
6/30/2005: 0.14 mg/l
7/31/2005: 0.14 mg/I
12/31/2005: 0.14 mg/|
3/31/2006: 0.18 mg/I
6/30/2006: 0.17 mg/l
9/30/2006: 0.12 mgl/l
.| 12/31/2006: 0.12 mg/l
3/31/2007: 0.58 mg/I
6/30/2007: 0.18 mgl/l
9/30/2007: 0.19 mgl/l

6/30/2008: 0.28 mgl/l

3/31/2009: 0.49 mg/I

3/31/2010: 0.29 mg/I

MW-97-1

MW-06-4

6/30/1998
9/30/1998

6/30/1999
9/30/1999

3/31/2000

9/30/2000

12/31/2007: 0.21 mg/| 3/31/2001
3/31/2008: 0.25 mg/I 6/30/2001
5/20/2008: 0.30 mg/I 9/30/2001

9/17/2008: 0.26 mgl/l 3/31/2002
9/30/2008: 0.26 mgl/l 6/30/2002
12/31/2008: 0.34 mg/l |55 9/30/2002

6/30/2009: 0.53 mgl/l 3/31/2003
9/30/2009: 1.1 mg/l 6/30/2003
12/31/2009: 0.33 mg/I 9/30/2003

6/30/2010: 0.36 mgl/l 3/31/2004
9/30/2010: 0.54 mgl/l 6/30/2004
9/30/2004

3/31/2005
6/30/2005
7/31/2005
6/30/2006
9/30/2006
3/31/2007
6/30/2007
41 6/30/2008

Imagery: 2009 USDA-FSA

Monitoring Well

Fence Line
Property Boundary
SWMUs

MW-GW-2

MW-EPA-1
5/14/2008: 0.30 mg/I
9/17/2008: 0.31 mg/I|

]

5/13/2008: < 0.05 mg/I
9/17/2008: < 0.05 mg/l

5/13/2008: < 0.05 mg/l
9/17/2008: < 0.05 mg!/l

I

5/15/2008: 0.23 mg/I
9/18/2008: 0.24 mg/

I

1 0.49 mgl/l
1 0.07 mg/l

12/31/1998: 0.07 mg/l
3/31/1999: < 0.05 mg/l

1 0.11 mg/l
1 0.11 mg/l

12/31/1999: 0.13 mg/l

1 0.08 mgl/l

6/30/2000: < 0.05 mg/I

1 0.15 mgl/l

12/31/2000: 0.17 mg/l

1 0.26 mgl/l
1 0.32 mgl/l
1 0.13 mgl/l

12/31/2001: 0.21 mg/l

1 0.5 mgl/l
1 0.47 mgl/l
1 0.63 mgl/l

12/31/2002: 0.72 mg/l

:0.51 mgl/l
1 0.62 mgl/l
1 0.57 mg/l

12/31/2003: 0.82 mg/l

1 0.47 mgl/l
1 0.44 mgl/l
1 0.58 mg/l

11/30/2004: 0.63 mg/l
12/31/2004: 0.63 mg/l

1 0.64 mgl/l
1 0.47 mgl/l
1 0.52 mgl/l
1 0.48 mgl/l
1 0.36 mgl/l
1 0.58 mgl/l
1 0.26 mgl/l
1 0.4 mg/l

1/17/2002: 0.06 mg/l
5/29/2008: < 0.05 mg/l
9/26/2008: < 0.05 mg/l

MW-97-6 |
5/17/2008: 0.93 mg/l |

MW-GW-1
6/30/1998: 0.45 mg/|
9/30/1998: 0.43 mg/|
12/31/1998: 0.44 mg/l
3/31/1999: 0.42 mg/l
6/30/1999: 0.29 mg/|
9/30/1999: 0.45 mg/l
12/31/1999: 0.46 mg/l
3/31/2000: 0.47 mg/l
'116/30/2000: 0.52 mg/l
9/30/2000: 0.57 mg/l
{12/31/2000: 0.44 mg/|
3/31/2001: 0.45 mg/l
6/30/2001: 0.42 mg/|
9/30/2001: 0.56 mg/l
12/31/2001: 0.45 mg/l
3/31/2002: 0.46 mg/l
6/30/2002: 0.43 mg/|
9/30/2002: 0.48 mg/l
12/31/2002: 0.49 mg/l
3/31/2003: 0.46 mg/l
6/30/2003: 0.48 mgl/|
9/30/2003: 0.5 mg/|
12/31/2003: 0.52 mg/I
3/31/2004: 0.48 mg/l
6/30/2004: 0.49 mg/|
9/30/2004: 0.51 mg/l
11/30/2004: 0.48 mg/l
12/31/2004: 0.48 mg/I
3/31/2005: 0.44 mg/|
6/30/2005: 0.49 mg/l
7/31/2005: 0.48 mgl/|
12/31/2005: 0.5 mg/l
6/30/2006: 0.48 mgl/|
9/30/2006: 0.45 mg/|
12/31/2006: 0.47 mg/l
3/31/2007: 0.48 mg/l
6/30/2007: 0.48 mgl/|
9/30/2007: 0.5 mg/|
12/31/2007: 0.48 mg/l
3/31/2008: 0.47 mg/l
5/20/2008: 0.48 mgl/|
6/30/2008: 0.49 mg/|
9/17/2008: 0.48 mg/l
19/30/2008: 0.49 mg/l
12/31/2008: 0.48 mg/I
3/31/2009: 0.48 mg/l
~16/30/2009: 0.54 mg/l
9/30/2009: 0.51 mg/l
12/31/2009: 0.49 mg/l
3/31/2010: 0.51 mg/l
6/30/2010: 0.47 mg/l
9/30/2010: 0.52 mg/|

MW-06-23
5/13/2008: 0.68 mg/I
9/16/2008: 0.74 mg/l

MW-06-24
5/13/2008: 0.61 mg/|
9/16/2008: 0.58 mg/I

MW-06-5
5/14/2008: 0.30 mg/I
9/19/2008: 0.73 mg/l

MW-06-6

5/14/2008: 0.33 mg/I
5/28/2008: 0.32 mg/l
9/18/2008: 0.29 mg/|

|MW-BSB-4
5/29/2008: < 0.05 mg/l
9/19/2008: < 0.05 mg/l

{ MW-MT96-2
15/29/2008: < 0.05 mg/!
9/19/2008: < 0.05 mgl

Figure 4.3-41

OR DOWNGRADIENT OF THE CSLIS
Rhodia Silver Bow Plant

Feet Montana
1,500 0 1,500

@ NITRATE CONCENTRATIONS NEAR




T+
+ +
............................................................ £ YU SR Y SO S
ERRE 8 << o g
%
....................................................................... PV SR . o . 18
x% XHxH
[ (N PR S SO, V2. . S | g W <
q ww« .ﬂ. X xﬁ XXt
= X % x +m
.......................................... (G IR £ ¥ < S N S ISP S T SR
2 *x m_. X
s ) X Xx
........................................... X | 2 | R R EGeISEVTEESS R
.............................. X 8 |
............. Qo AM o+t x x |
< <
(1/3w) jero) eN ST s (1/3w) EON+EHN (/3 pa panossia (1/8w) N panossig
+
++
% :
Q<o /& 4. fw
““““““““““““““““““““““““““““““““““““““““““““““““ SR, = S R
+ .m“* x
x
A e ] S x:
e 9 .W x X
AWV W WXM ........................ X 3 |
- X
£ X B
T e e ERERRRRRERRES I EEEE R, o L x-S xF
. *:
= 7 ”. X
g W % %
2 s <« < < | |+ .%%* + X *
9 <« q « <«
(1/8w) (1/8w) 3e4ns (1/8w) n3 panjossia

(1/3w) d |eroL

(1/8w) sy panjossiag

XS LY Y P\ SR S

I LS T ST NN\ S

Figure 4.3-42  Time series of groundwater quality for select parameters downgradient of the REC.

Open symbols denote non-detect values at the method detection limit.
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SSTOU Well Locations
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Appendix 4.3-B

Domestic Well Water Quality Data
Streamside Tailings Operable Unit



EPA/ROD/R08-96/112
1996

EPA Superfund
Record of Decision:

SILVER BOW CREEK/BUTTE AREA
EPA ID: MTD980502777

Ou 01

BUTTE,MT

11/29/1995



RECORD CF DECI SI ON

STREAVSI DE TAI LI NG OPERABLE UNI' T
S| LVER BOW CREEK/ BUTTE AREA
(original portion)
NATI ONAL PRIOCRITIES LI ST SITE

SI LVER BOW AND DEER LODGE
COUNTI ES, MONTANA

Mont ana Departnent of Environnental Quality
Envi ronnental Renedi ati on Division
2209 Phoeni x Ave
Hel ena, Montana 59620- 0901
(Lead Agency)

United States
Envi ronnental Protection Agency
Region VIl - Mntana Ofice
Federal Building, 301 S. Park, Drawer 10096
Hel ena, MI. 59626- 0096

(Support Agency)

Novenber 1995



RECORD CF DECI SI ON

STREAMBI DE TAI LI NGS CPERABLE UNI T OF THE S| LVER BOW
CREEK/ BUTTE AREA (Original portion) NATIONAL PRIORI TY LIST SITE

I NTRODUCTI ON

The Montana Department of Environnental Quality (MDEQ 1 and the U S. Environmental

Protecti on Agency (EPA) present the record of decision of for the Streanside tailings Operable
Unit (the SST QU) of the Silver Bow Creek/Butte Area (original portion) National Priorities
List (NPL) Site, Butte, Montana. The record of decision is based on th admi nistrative record,
renedi al investigation/feasibility study, the proposed plan (MDEQ 1995a), the public coments
received, including those fromthe potentially responsible party, EPA coments, and ot her
pertinent information. The record of decision presents a brief outline of the renedial
investigation/feasibility study, actual and potential risks to hunan health and the
environnment, and the selected renedy. NMDEQ followed the Conprehensive Environnmental, Response,
Conpensation and Liability Act (CERCLA), the National Contingency Plan (NCP) and EPA gui dance
in preparation of the record of decision. The record of decision has the follow ng three

pur pose:

1. To certify that the renedy sel ection process was carried out in accordance with the
requirenents of the CERCLA, 42 U S.C. 9601 et seq., as anended by the Superfund
Amendnent s and Reaut hori zation Act (SARA), and, to the extent practicable, the
Nat i onal Contingency Plan (NCP);

2. To outline the renedial conponents and goals of the selected renedy; and

3. To provide the public with a consolidated source of information about the history,
characteristics, and risks posed by the conditions at the QU, as well as a summary of
the cleanup alternatives considered, their evaluation, the rational e behind the sel ected
renmedy, and the agenci es' consideration of the responses to the comments received.

The record of decision is organized into three distinct sections:

. The Declaration functions as an abstract for the key infornmation contained in the record
of decision and is the section of there cord of decision signed by the Director of the
Mont ana Departnent of Environnental Quality and the Assistant Regi onal Administrator for
Ecosystens Protections and Renedi ati on, EPA Region VIII;

. The Deci sion Summary provi des an overvi ew of the QU characteristics, the alternatives
eval uated, and the anal ysis of those options. The Decision Summary al so identifies the
sel ected renmedy and explains how the renmedy fulfills statutory requirenents; and

. The Responsi veness Summary addresses public comrents received on the proposed plan (MDEQ
1995a), the renedial investigation/feasibility study and other information in th
admi ni strative record.

[ 1] The Montana Departnent of Environnental Quality was created on July 1, 1995, by
consol idating environnental prograns fromthe Departnent of Health and Environmental
Sci ences, Natural Resources and Conservation, and State Lands. The mpjority of the SST
QU investigation was conducted under the authorities of the predecessor Mntana
Department of Heal th and Environnmental Sciences (MDHES).



DECLARATI ON
OPERABLE UNI' T NAME AND LOCATI ON

Streanside Tailings QU of the Silver Bow Creek/Butte Area (original portion) Nationa
Priority List Site in Silver Bow and Deer Lodge Counties, Mntana

STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedy for the Streanside Tailings Operable

Unit (the SST QU) of the Silver Bow OGreek/Butte Area National Priorities List (NPL) Site.

The Montana Departnent of Environmental Quality (MDEQ, in consultation with the United
States Environnental Protection Agency (EPA), selected the renedy in accordance with

CERCLA, as anended by SARA, and, to the extent practicable, the NCP. The EPA concurs in and
adopts the selected renedy. The attached index identifies categories of documents or records
that conprise the administrative record upon which the selection of the renedial action is
based (Appendi x B)

ASSESSMENT OF THE QU

Actual or threatened rel eases of hazardous substances fromthis QU, if not addressed by
i mpl enenting the response action selected in this record of decision, may present an inm nent
and substantial endangernent to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

This is the final renedial action for the SST QU This renedial action addresses the principa
threats and provides for treatnent and appropriate disposal of contam nated tailings/inpacted
soils, instreamsedinments, and railroad materials. Mich of the treated naterials will remain
in the QU. Consequently, the QU wll require |ong-term nanagenent and nonitoring

The principal contam nants of concern at the SST QU are arsenic, cadm um copper, |ead,
mercury, and zinc. This renedial action is generally described as Alternative 5 in the
Feasibility Study (ARCO 1995b) and the proposed plan (MDEQ 1995a). Sone refinenents to
Alternative 5 have been nmade to clarify the criteria used to require excavation of
tailings/inpacted soils, to nore precisely identify excavation of contam nated railroad bed
materials, and to specify and institutional controls/mintenance programthat will be used to
nmanage the Silver Bow Creek corridor in the future. This record of decision establishes
cleanup |l evels or physical criteria for these and all other contam nants of concern at the SST
QU. The nmj or conponents of the sel ected renedy include:

Tai l i ngs/ I npacted Soils

1. Excavati on of contami nated tailings/inpacted soils fromnost areas within the
present 100-year floodplain as delineated in the CHZM H Il (1989) Fl ood
Model i ng Study ("floodplain"). The renoved volune will include all

tailings/inpacted soils continuously or seasonally saturated by groundwater
together with the tailings/inpacted soils overlying these saturated tailings
(collectively, "saturated tailings"), tailings/inpacted soils |ocated where in-situ
Streanbank Tailings and Revegetation Study (STARS) treatnent cannot

reliably i mmobilize the contam nants, and tailings/inpacted soils subject to
erosion and re-entrainnent into the stream These criteria, together with the
other details on the selected renedy, are nore fully described in the Decision
Summary bel ow. The total volunme of saturated and overlying tailings/inpacted soils
to be renoved is presently estinated at approxi mately 700,000 cy. The total volune
of tailings/inpacted soils subject to erosion and therefore to be excavated is
estinmated at approxi mately 850,000 cy (1,550,000 cy collectively). Specific

| ocations and vol unes of excavated naterials will be determ ned by the agencies
during renedi al design/renedial action

2. To neet the established QU renedial objectives, tailings/inpacted soils will be
renoved fromthe floodplain where: (1) tailings/inpacted soils are saturated by
groundwat er during any part of the year, (2) in-situ Streanbank Tailings and



Reveget ati on Study (STARS) treatment cannot reliably inmmobilize the

contam nants, for exanple, due to the thickness of the tailings/inpacted soils,
proximty of the tailings/inpacted soils to groundwater, or |lack of appropriate
buffer materials between the treated tailings/inpacted soils and the
groundwater, or (3) the treated tailings/inpacted soils could be eroded back
into the streamby natural lateral streamm gration, channel avul sion, overbank
flow, or flood events. A detailed discussion of this topic is presented in
Section | X (Sel ected Renedy) of the Decision Summary.

3. Al remaining tailings/inpacted soils (approximately 950,00 cy) within the
QU will be treated in-situ with the STARS technol ogy and appropriately
protected fromwashout or erosion fromlateral streammgration and fl ood
flows. In-situ and adjacent repository STARS treated areas will not be placed
or left where they can be eroded back into Silver Bow Creek.

4, Excavated tailings/inpacted soils will be relocated to safe, local repositories
clearly outside of th present 100-year floodplain as defined by CHZM H I |
(1989) provided that appropriate |ocations can be identified and delineated for
repository use and that an appropriate institutional controls/naintenance
program can be inplenmented. Tailings/inpacted soil placed in the relocation
repositories will be fully treated with Iinme anendnents in 2-foot lifts and will
be revegetated in accordance with the STARS technol ogy. |f appropriate
| ocations and an appropriate institutional control/nonitoring and nai ntenance
program cannot be inpl emented, excavated tailings/inpacted soils and other
wast es woul d be renoved to centralized dry repositories and appropriately
handl ed and di sposed of there.

5. Repl acerment fill will be required in nost |ocations where tailings/inpacted
soils are renoved. Replacenent fill and streanbank reconstruction with
suitabl e growth nmedi a having an appropriate texture and particle size
distribution will be required. A key to long-term streanbank stabilization wll
be establishnment of mature riparian vegetation. Gass, forb, willow, and tree
species will be specified based on local climatic conditions, proximty to
stream channel, and ability to produce dense root systens at maturity. The
overal |l topography of the replacenent fill naterial will be appropriately sl oped
toward the stream channels, with the goal of creating geonorphic stability.

6. Because nunerous repositories, which will be treated with the STARS
technol ogy, will be located near the floodplain in several areas along the
I ength of the stream and because in Subareas 2 and 4 a substantial anount of
tailings will be treated with the STARS technol ogy on the edges or just outside
of the floodplain, a pernmanent nonitoring, nanagenent, and mai ntenance
programis an integral part of the renedy. Monitoring, nanagenent and
mai nt enance will address vegetative performance on both STARS treat nent
areas and renedi at ed streanbanks, streanbank stability and channel neander.
This renmedy will also ensure that the netals are imobilized at all in-situ
renedi ated areas and renoval repositories through vadose zone, saturated
zone, and overland fl ow nonitoring.

I nstream Sedi nent s

7. Fi ne-grai ned i nstream sedi nents (less than or equal to one mllineter in size
[<1mm) located in every depositional areas will be renoved and placed in
repositories with the excavated tailings/inpacted soils and railroad nmaterial s.
This size fraction was identified because it corresponds with the size of the
tailings/inpacted soils contains the bulk of instream contanination.

Specific volunes and | ocations to be excavated will be determ ned by the
agenci es during renedi al design/renedial action. This sedinent volune is
presently estimated at 73,000 cy as presented in the R report (ARCO 1995a).

8. After renoval of contanmi nated sedinents, the channel bed and streanbank will
be reconstructed to an appropriate slope and other critical dinensions with
materials of appropriate size, shape and conposition. This reconfigured bed



wi Il contain suitable bedformnorphology (riffles, bars, pools, etc.) for aquatic
habitat. Streanbanks will require adequate growth nedia to allow for

i medi ate establishment of a healthy riparian vegetative systemto protect the
renedy from high flows.

I nstream sedi ment nonitoring will be perforned during and after the response
action to ensure that contam nated instream sedi nents have been adequately
renedi ated. Monitoring will include sanpling of instream sedi ment for

sedi ment contanmi nant concentrations as well nacroinvertibrate abundance

and diversity. Miintenance to deal with continuing sedi ment contam nation
over time may be necessary, depending on the results of |ong-term nonitoring

Rail road Materials

10

11.

The renmedy will excavate, treat and/or cover all contam nated railroad bed
materials that pose a risk to human health or the environnent. Al concentrate
spills, which are the primary human health concern for the railroad beds, wll
be renoved and di sposed in an appropriate and secure disposal facility in
accordance with any applicable RCRA requirenents. Railroad materials which
directly inpact the streameither at bridge abutnents or along the streanbank
wi Il be excavated and disposed in repositories along with the tailings/inpacted
soils and instream sedi ments. The actual anount and methods of excavation
and/or treatnent will be determ ned during remedi al design. The estimated

vol une of excavated naterials is presently 71,000 cy. The in-situ STARS
technol ogy or soil capping is expected to be appropriate for all other areas of
the inactive grade presenting environmental risk

Moni toring and nai ntenance of the renediated railroad materials will be
required to ensure that contam nant sources are not exposed as a result of
erosion and do not cause future contam nant |oading to the stream

G ound and Surface Water

12

13

14.

Wiile Silver Bow Creek ground and surface water are prinary receptors of

SST QU contami nation, no separate renedial action is begin prescribed for

these nmedia. Renedial activities for other QU nedia under this record of

deci sion and for sources of contami nants upstreani of fsite under other cleanup
actions will limt further releases to ground and surface water with the goal of
ultimately attaining ground and surface water standards within the QU

Renovi ng the source of groundwater contam nation by addressing the
tailings/inpacted soils and railroad materials, will allow contam nants in
groundwater to attenuate over tine through dilution, adsorption, precipitation
and di spersi on.

Renoval of the tailings/inpacted soils, fine-grained instream sedi nents, and
railroad materials will allow for attai nment of instream sedi nent and
surface water objectives, over tine. Renoving the sources and interrupting
the pathways for surface water contam nation by addressing all the

contam nated naterials should pernmt eventual attainnent of the surface water
obj ecti ves

Long-termnonitoring of ground and surface water is a critical elenent of the
renmedy. Surface water will be nonitored for conpliance at a nunber of

points in the QU to ascertain possible surface water contam nant | oadi ng from
onsite/nearsite contam nant sources. Goundwater will be nonitored at

| ocations of docunented or suspected groundwater contam nation, al

rel ocation areas, and other |ocati ons where STARS treatnent has been applied

Coor di nati on and Schedul e

15

An institutional controls program which nust be funded on a pernmanent basis
as part of the remedy, will be coordinated through a joint effort of the Butte-
Sil ver Bow and Anaconda- Deer Lodge | ocal governnments. Institutiona



controls, nonitoring, and maintenance will be integrated into a Silver Bow
Creek corridor nanagenent program The programw || be established and

mai ntained in a manner that will ensure that all aspects of the QU renedi a
actions, both within and outside of the floodplain, and naintained for the |ong-
term and ensure that the future land use in the area is consistent with the
scenari os upon which cl eanup decisions for this action have been based.

16. Construction of proposed remedy will be coordinated with other cleanup
activities along Silver Bow Creek. Releases of contam nated instream
sedinents and surface water prior to, during, and follow ng renedial action
which mght re-contanminate Silver Bow Creek, will be suitably controlled and
treated. The design and schedule of the QU renmedy will be coordinated with
the design and installation of upstream sedi nent control basins. |f adequate
upstreamcontrol facilities are not in service at the tine of initiate of
construction of this renedy, then additional sedinment control and treatnent
facilities will be provided as a part of ths renedy or other scheduling
adjustnents will be made. The inplenmentation of the remedy will also be
coordinated to the nmaxi mum extent possible with the possible inplenmentation
of the State's natural resource danage restoration plan in order to avoid
duplication of effort and unnecessary costs and to naxim ze the benefits to the
ar ea.

17. Butte-Silver Bow County and ARCO are initiating research on constructed
wet | ands as potential treatment technol ogy for waste water nutrient discharge
and stormwater netals contam nation. To coordinate with this research, the
end land use in Subarea 1 has been delineated as wetlands. After renoval of
all the above nentioned contam nant sources, reconstruction of the Subarea
will be designed to incorporate use of the area as wetlands. Constructed
wetlands in this area nay be used as a treatnent systemfor nutrients and/or
metals fromupstream if such treatnent is ultimately determned to
appropriate in this area.

STATUTORY DETERM NATI ONS

The sel ected remedy is protective of human health and the environnment, conplies with

federal and state requirenents that are legally applicable or relevant appropriate to the
renedi al action except where a wai ver of such requirenments has been determned to be
appropriate, and is cost-effective. The renedy uses pernanent solutions and alternative
treatment technol ogies to the maxi num extent practicable and satisfies the preference for
renedi es that enploy treatnent that reduces toxicity, nobility, or volunme as a principa
elenent. Because this renedy will result in hazardous substances renaining in the QU above
health or environnental based risk |evels, periodic five-year reviews of the renedial action
shal | be conducted, beginning within five years after initiation of renedial action, to ensure
that the renedy continues to provide adequate protection to human health and the environnent.

<I MG SRC 0896112>
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GA.CSSARY

Admi ni strative record: The file containing all docunments relied upon by the agencies in
selecting a renedy at a Superfund site.

Applicabl e or Rel evant and Appropriate Requirements (ARARs): Legal requirenents,
criteria, or limtations which are set forth in federal and state environnental and facility
siting laws and regul ati ons.

Backfill: dean soil used to replace contam nated material which was renoved

Basel i ne hunman heal th and ecol ogi cal risk assessnents: Studies conducted as part of the
renedi al investigation describing the risks posed to public health and the environnent at a
Superfund site.

Gound water: The water contained in interconnected pores |ocated bel ow the water table.
| npact ed soils: Soils mxed with tailings or which tailings have | eached inorganic into.
In-situ: Activity occurring in-place or wthout renoving the contaninated nmateri al

Institutional controls (1Cs): Laws, regulations,or covenants that restrict certain activities
or uses to ensure the effectiveness of renedy, such as zoning restrictions, deed restrictions,
wel | bans, etc.

Maxi mum Cont am nant Levels (MCLs): Federal drinking water standards which represent
the maxi mum permi ssible | evel of an contamnant in a public water system

Maxi mum Cont am nant Level Goals (MCLGs): Non-enforceabl e drinking water standards
that represent the levels of contaminants that are fully protective of human health and all ow
an adequate margin of safety.

Nati onal Contingency Plan (NCP): The federal regul ations inplenenting Superfund, found
at 40 CFR part 300

Qperable Unit (QU): a termused to describe a designated portion of a Superfund site. An
operabl e unit nmay be established based on a particular type of contam nation, contam nated
media (e.g., soils, water), source of contam nation, and/or geographical |ocation

Qperation and nai ntenance costs: The costs of activities conducted to naintain the
effectiveness of the renedy, after physical construction and initial inplenmentation of the
renedy.

Potentially responsible party (PRP): Individual, organization or business who may be |iable
to inplement or pay for a cleanup Superfund | aw.

Renedy: The response action that addresses potential or actual threats to public health,
wel fare and/or the environnent at a Superfund site

Record of decision (ROD): A public docunent that selects and descri bes the renedy that
will be used at a Superfund site. The record of decision includes the explanation of the
agency's rational for choosing a renedy.

Rel ocati on: Excavation of tailings/inpacted soils fromthe 100-year floodplain, placenent of
those wastes in a nearby, local repository, and treatnent of those wastes using STARS
t reat ment

Renedi al investigation/feasibility study (RI/FS): During the renedial investigation, the
types, amounts and | ocations of contamination at a site are identified. |In the feasibility
study, alternatives for site renedy are identified, screened and eval uated



Renoval : Excavation of tailing/inpacted soils located in the floodplain and placenent in a
regional dry repository. The two potential repository locations identified in the SST QU
Feasibility Study were Browns Qulch and the Qpportunity Ponds.

Streanbank Tailing and Revegetation Studies (STARS): Chenically anmending floodplain
tailing in-situ. Lab, greenhouse, and field studies, commonly referred to as STARS
devel oped a technol ogy specifically for consideration at the Streanside Tailings QU

Tailing: A sand to silt sized by-product of ore mlling operations.

Vadose Zone: The zone between | and surface and the water table. Pore spaces in this zone
contai n di sconnected wat er

WXB-7: A pronulgated list of State water quality standards specifying concentrations of
contam nants which, if not exceeded, should be protective of hunman heal th and shoul d

support a healthy ecosystem Concentrations of contam nants which are toxic to aquatic life
are usual ly expressed in terns of acute (short term) or chronic (long-tern) effects. Acute
toxicity is usually expressed as a |lethal concentration while chronic toxicity refers to
effects over an extended time period



STREANMSI DE TAI LI NGS OPERABLE UNI T ROD - DECI SI ON SUMVARY
I.  OPERABLE UNIT NAME, LOCATI ON AND DESCRI PTI ON

Streanside Tailings (SST) Operable Unit (QUJ) of the
Silver Bow Creek/Butte Area (original portion)
National Priority list (NPL) Site
Butte, Montana

The SST QU is located along Silver Bow Creek in Butte-Silver and Anaconda- Deer Lodge counti es,
Montana. Figure 1 displays the general location of the QU Figure 2 illustrates the SST QU.
Silver Bow Creek is the nain drainage within the SST QU and is the headwaters of the dark Fork
River. Silver Bow CGreek originates in Butte at the confluence of the Metro Storm Drain and

Bl acktai | Creek.

The QU boundary has been defined in the Adm nistrative Order on Consent (ACC) (MDHES, 1991) as
the extent of fluvially deposited tailings along Silver Bow Creek, including adjacent railroad
beds. The upstream boundary of SST QU is the Lower Area One (LA) portion of the Priority Soils
QU, and the downstream boundary is the Warm Springs Pond (WBP) QU. For the purposes of the
renedi al action, the operable unit boundary will also include any additional areas in close
proximty to the contam nation that are necessary for inplenentation of the renedial action.

The area containing and surrounding the previous |ocation of the Rocker Tinber Fram ng and
Treating Plant (Rocker QU) adjacent to Silver Bow OGreek in Rocker, Montana, is a separate and
distinct QJ. The Rocker QU is being investigated and eval uated separately with regard to
contam nants associated with historical wood treating activities and mning wastes m xed with
such wastes at the Rocker operation. Renediation of the streanside tailings and railroad
materi al s contai ning contam nants of concern within the Rocker QU will be coordinated with the
SST QU

Il1. QU H STORY

The first recorded disturbance of the Silver Bow Creek channel occurred in 1864 when pl acer

m ni ng techni ques were used to extract gold along the streamand its tributaries (Freeman, 1900
and Smith 1952). The gold recovered by placer mning was relatively pure, in the formof dust,
flakes, or nuggets. Mercury was sonetines used to "attract" small pieces of gold. This phase
of mining activity was short-lived; nost placer operations in the area had ceased by 1869,

al though mnor activity continued on a few |ocal streans (Reclanation Research Unit and Schafer
and Associates [RRU and Schafer], 1993).

Sone evidence of early placer mning al ong upper portions of Silver Bow CGreek is still evident
in the formof waterways required to convey water for hydraulic mning and spoils piles
(Historical Research Associates [HRA], 1983). The waterways are in disrepair and no |onger
convey water. As Butte's placer deposits played out during the 1870s, miners turned their
attention to the area of hardrock mining. There is no clear record of the amobunt of mning
wast es produced and di sposed of by placer mner operations.

Concomitant with placer mning along Silver Bow Creek, hard rock mning started on mneralized
vein outcroppings on Butte Hll, north of Silver Bow Creek (Smth, 1952). Sonme mining clains on
the Butte H Il were re-staked in the 1970s because of favorable assays of silver ore found in
the area (Smith, 1952). Silver mll construction during the m d-1870s ushered in the era of
industrial mning in Butte. This rejuvenated mning activity in Butte and, by 1878, several
small mlls were operating in the area. A conbination of factors contributed to a boomin
Butte's silver production during the early 1880s. Conpletion of railroads to Butte in 1881
along with favorable silver prices led to a drastic increase in mne production. Mst existing
mlls increased their production.

Bet ween 1879 and 1885, at least six major mlls were built along Silver Bow CGreek from
Meaderville to Wl liansburg. These mlls were operated nore or |ess continuously until 1910
(Freeman, 1990; Smith, 1952; HRA, 1983). The early mlls were steam powered stanp mlls (50-10
stanps) designed to crush, concentrate, and amal ganate silver ore. MIIls constructed during
this time were the: Centennial, Dexter, Davis, Young and Roudebush, \Wal ker Brothers, di pper,
Silver Bow, Grove @il ch, and Thornton (Gagnon) (HRA), 1983). By 1886 Five new mlls appeared in



the vicinity of Butte's Mssoula @Gl ch and along Silver Bow CGreek: the Alice, the Multon, the
Lexi ngton, the Marget Ann, and the Blue Bird (HRA, 1983). The Blue Bird mll was |ocated on
Silver Bow Creek east of the town of Rocker (Figure 2) and contained 90 stanps which was
unusual ly large at the tine. Production capacities fromthese newmlls were nmany orders of
magni tude greater than previous mlls. Butte's silver era ended with the repeal of the Sherman
Silver Act in 1893. These mlls produced tailings and other mning wasters, which were di sposed
of near the mlls. Sone of that waste material was disposed directly into or washed into

Si | ver Bow O eek.

By the | ate 1880s copper mning had becone nore inportant, and Butte becanme one of the nation's
prom nent copper mining centers. Mny of the previously described mlls and snelters were used
for copper production, and nmore mlls and snelters were added. Five such facilities |ocated
along Silver Bow Creek were especially significant. They are the Colorado Srmelter, the Butte
Reduction Wrks Facility, the Parrott Snelter, the Montana Ore and Purchasi ng Conpany Snelter,
and the Butte and Boston Snelter. Al of the described facilities along Silver Bow Creek

di scharged wastes al ongside or directly into Silver Bow Creek.

<I MG SRC 0896112A>
<I MG SRC 0896112B>

These facilities operated |arge concentrators and snelters and di sposed of very vol unes of
waste directly into or near Silver Bow O eek.

A copper snelter (A d Wrks) was constructed near the nmouth of Warm Springs Creek at the new
town of Anaconda, 27 nmiles west of Butte, in 1884 (Smith, 1952; RRU and Schafer, 1993). The
new Washoe Snelter was constructed and began operations on Snelter Hll, directly east of
Anaconda, in 1903. The major snelters erected along Silver Bow Creek in the Butte vicinity
continued to operated until approximately 1910 (HRA, 1983). The Anul ganat ed Copper Conpany and
t he Anaconda Copper M ning Conpany took possession and control of alnost all other conpanies
and facilities in the Butte area. These conpanies ultimtely conbined into the Anaconda Copper
M ni ng Conpany. After 1910, nost of the ore mined in Butte was then shipped via the Butte,
Anaconda and Pacific Railway (BA&P) to the Anaconda Copper M ning Conpany's (AMC) Washoe

Smrel ter for processing (RRU and Schafer, 1993).

By 1917, approximately 150 mines were located in and near Butte. These mnes, which were
controlled by AMC or its predecessors, produced a total of approximately 934 mllion pounds of
copper (Techlaw, 1985). This corresponds to a nmaxi num of approximately 4.2 mllion cubic yards
of ore assuming a 5 percent copper content and an ore density of 163 pounds per cubic foot
(Techl aw, 1985). Water punped fromthese mnes contributed to the contam nation of Silver Bow
Cr eek.

AMC constructed three treatnment ponds, the Warm Springs Ponds (WBP), at the headwaters of the
Clark Fork River near Warm Springs, Mntana, in 1911, 1916, and between 1954 and 1959,
respectively. The purposes of the ponds were to settle out mning wastes from Silver Bow Creek
and to inprove the quality of water released to the dark Fork River (RRU and Schafer, 1993).
The inlet to the WASP represents the downstreamextent of the SST QU (figure 2).

AMC commenced surface mining of | ow grade copper ore with the opening of the Berkley Pit in
1955 and built the Weed Concentrator in 1963 to process this ore. These operations contributed
contam nation to Silver Bow Creek.

In 1977, the assets of AMC were purchased by the Atlantic Richfield Conpany (ARCO which
expressly assuned liability for AMC. ARCO closed all underground mnes in 1980 and conti nued
active mning only in the Berkley Pit. ARCO closed the Berkley Pit in 1982 and the East
Berkley Pit in 1983. The Washoe Snelter in Anaconda, the last active snelting facility in the
area, was closed in 1980 and subsequently dismantl ed (RRU and Schafer, 1993).

Wast e Transport

Al t hough fl oods and stormevents contributed to the transport of waste into the within the SST
QU, they were not the exclusive cause of contami nation. As noted, upstreamfacilities

di scharged waste directly into or along Silver Bow Creek, and did not exercise due care in
anticipating flood events or stormevents and taking precautions to avoid waste novenent.



Waste was transported fromthese operations downstreamvia overland flow and surface water
transport.

In June of 1908, the largest flood in recorded history in the Silver Bow Creek basin occurred,
contributing to the extent of fluvially-deposited tailings found today. Heavy rains (8.12
inches) fell in late May and early June, nelting the snow pack and causing extensive flooding
(CH2M H I'l, 1989a). Flood waters transported tailings fromsnelting facilities in Butte and
al ong Silver Bow Creek and deposited them downstream as fl ood waters waned. Flood flows and
fluvial deposits were physically constrained by railroad grades constructed parallel to Silver
Bow Creek, limting the areal extent of flood deposited tailings.

G her recorded significant stormevents occurred in 1892, 1894, 1938, 1948, 1975 and 1980 (CH2M
Hll, 1989a). Al of these events occurred during the spring and early sumer when
precipitation and nelting snow conbined to produce |large runoffs. These events al so
contributed to the novenent of mne wastes fromtheir sources into the Silver Bow Creek

fl oodpl ai n.

Rai |l road Hi story

The Utah & Northern, as subsidiary of the Union Pacific Railroad (UP) and the first railroad in
Mont ana, reached Butte in Decenber of 1881. It |inked the towns of Anaconda and Butte to the
UP line fromUWah in 1884 when it conpleted a narrow gage rail line between the mnes in Butte
and the snelter in Anaconda (GCM 1991). This was the first railroad constructed within the
SST QU

Imediately following the UWah & Northern advancenent into Montana, track |aying crews of the
Northern Pacific (NP), a predecessor to Burlington Northern Railroad, entered eastern and
western Montana to conplete a northern transcontinental rail line. By Septenber 1883,
construction was conplete. The UP and NP then pool ed their resources and forned the Mntana
Uni on Railroad which ran fromButte to Garrison (GCM 1991).

Marcus Daly, owner and founder of the AMC, after disagreenent with the Montana Uni on (M)

Rai | road over freight rates charged to shop ore frommnes in Butte to snelting facilities,
suspended m ning and snelting operations and announced that the AMC woul d construct its own
railroad. On Septenber 30, 1892, Daly and a group of investors incorporated the BA&P, with

cl ose subsidiary links to Anaconda, to construct and operate a separate rail line to transport
ore fromButte to the snelter in Anaconda. This was the second rail |ine construction adjacent
to Silver Bow Creek. Anaconda after construction of the Wed Concentrator in 1964. Today the
BA&P track is occupied and operated by the Rarus rail line (Butte Archives, 1994; GCM 1991).

In 1905, the Chicago, MIwaukee, St. Paul and Pacific Railroad (CvBP) began construction of
another railroad line (the third) to run along Silver Bow Creek. Until 1913, the CVBP used the
BA&P rails along Silver Bow Greek fromButte to Finlen. At that tine, the COVBP constructed its
own grade (popularly known as the M| waukee Road) along Silver Bow Creek (GCM 1991). |In 1980,
the CMSP abandoned its rail line. The tracks were renoved shortly afterward (GCM 1991).

In the early twentieth century, the Union Pacific Railroad | eased the track near the

Fai rnmont/ G egson area east into Butte under a long-termlease to the Great Northern Railroad.
The Great Northern Railroad eventually became the Burlington Northern Railroad. The | ease was
subsequently transferred to the Montana Western Railroad in 1986, which operates on this line
today (GCM 1991).

Presently, there are three rail lines adjacent to the SST QU area: 1) Rarus (BA&P) from
Anaconda to Butte, 2) Montana Western Railroad (leased fromUP), and 3) the UP Railroad. Rarus
(BA&P) and Montana Western have existing tracks adjacent to Silver Bow Creek. The UP line
termnates at its northern extent at the switching yards of Port of Mntana near Silver Bow,
Mont ana. The abandoned CVBP grade parallels Silver Bow Creek within the SST QU al though the
rails and bal | ast have been renoved.

Parts of all three rail lines were constructed with waste naterials. The |ines which
transported concentrate materials for the snelter in Anaconda were additionally contam nated
by spillage fromthis concentrate transportation.



Enf or cenent Actions

Envi ronmental investigations in the vicinity of the SST QU were initiated by the EPA in 1982 to
address mining inpacts along Silver Bow Creek. The Silver Bow Creek/Butte Area Site (origina
portion) was listed on the NPL in 1983 by EPA under the CERCLA and site investigations began in
1984 with the Phase | Renedial Investigation (RI) prepared by Milti Tech Services under contract
to the MDEQ A supplenental R report was prepared by CGHM H || (1987). The Phase || R
described in the Draft R Report (ARCO 1995a) was conducted by ARCO and descri bes
investigation activities, characterizations and interpretations performed since 1991. Al
pre-1991 studies or data that were determ ned by ARCO and the MDEQ to be applicable or
pertinent to current QU conditions were incorporated in the QU characterization in the Draft R
Report (Phase Il1). The Draft RI Report conplied with Superfund | aw, defined the nature and
extent of the contam nation to the extent necessary to determ ne renedial action and provi ded
information to conplete the baseline human health and ecol ogi cal risk assessnents (ARCO

1995a). The baseline risk assessment was rel eased by MDEQ i n Decenber of 1994 (MDEQ 1994a)
The feasibility study, released by ARCO in June 1995, included the devel opnent, screening and
eval uation of potential QU renedies (ARCO 1995b). The proposed plan was al so rel eased in June
1995 and delineated the preferred alternative (MDEQ 1995)

I,  HGLIGATS OF COWUIN TY PARTI Cl PATI ON

CERCLA sections 113 and 117 provide for public participation in the devel opment of the
adm ni strative record upon which the renmedy selection is based. These sections require that,
bef ore adoption of any plan for renedial action, the | ead agency shall

1. Publish a notice and brief analysis of the proposed plan and nmake such plan avail abl e
to the public; and

2. Provi de a reasonabl e opportunity for subm ssion of witten and oral comments and an
opportunity for a public neeting at or near the QU regardi ng the proposed plan and
any proposed findings relating to cleanup standards. The |ead agency shall keep a
transcript of the nmeeting and nake such transcript available to the public. The notice
and anal ysi s published under item#1 shall include sufficient information to provide a
reasonabl e expl anation of the proposed plan and alternative proposal s considered.

Additionally, notice of the final renedial action plan (record of decision) adopted shall be
publ i shed and the plan shall be nmade available to the public before comrencing any renedi a
action. Such a final plan shall be acconpanied by a discussion of any significant changes to
the preferred renedy presented in the proposed plan along with the reasons for the changes and
a response (Responsiveness Summary) to each of the significant comments, criticisns, and new
data submitted in witten or oral presentations during the public coment period.

MDEQ has conduct ed extensive comunity participation activities beyond what is required under
the National contingency Plan. Public participation began prior to initiation of the site
investigation with the issuance of the draft RI/FS Adm nistrative Order on Consent and draft
RI/FS Wrk Plan. Three public informational neetings (in Mssoula, Anaconda, and Butte) and a
formal public hearing (in Ransay) were held in 1991 to gather public input on the proposed
study. Comments were incorporated into the final RI/FA ACC and Wirk Pl an, and a responsi veness
sumary addressing those comments was published. Additional public neetings were held to
provi de progress updates on the investigation and to gather public comrents on the SST QU
denonstration projects, as well as the work plan for the draft Baseline R sk Assessment. In
addi tion, ARCO and MDEQ held a series of neetings, noderated by the Headwaters Resource
Conservation and Devel opnent District, with SST QU | andowners during 1992 and 1993 to provide

i nformation about alternatives under consideration and to gather input fromlocal |andowners.
During late 1994 and 1995, as the SST QU investigation was concluding and the najor RI/FS
reports were prepared and published, comunity participation activities included the follow ng:
nine (9) public "roundtable" meetings, nunerous QU tours, two neetings to discuss the Renedial
Investigation, three informational neetings on the Baseline R sk Assessnent, three Proposed

Pl an i nfornational neetings, a 60 day public comment period, a public hearing, and presentation
of the selected renedy in the Record of Decision. The Record of Decision docunents changes to
the preferred renedy as a result of public comrents.



The proposed plan (MDEQ 1995a) for the QU was rel eased for public comment on June 9, 1995, and
mailed to over 1,300 citizens on various Montana Superfund nailing lists. The proposed plan
was nmade available to the public at the Environnmental Protection Agency (EPA) offices in

Hel ena, MI, and information repositories maintained at: MDEQ Superfund office, State Library,
EPA Ofice, and the Montana H storical Society in Helena; Hearst Free Library in Anaconda
Montana State University in Bozeman; Silver Bow Library, Mntana Tech Library, Butte Public

Li brary, EPA Ofice and the Gtizens Technical Environmental Committee Ofice in Butte;

M ssoul a Public Library, University of Montana Mansfield Library, and the dark Fork
Pend-Oeille Coalition Ofice in Mssoula. The notice of availability of the proposed plan
(MDEQ 1995a) was published in the Butte-Mntana Standard, the M ssoulian, and the Anaconda
Leader newspapers on June 9, 1995. The full admnistrative record is maintained by EPA in

Hel ena. Mcrofil mcopies of the admnistrative record are al so made available to the public at
several of the information repositories |isted above

During the 60-day public coment period (June 9 through August 7, 1995) public informationa
nmeetings were held at: Fairnont Hot Springs on June 20; Butte Community Center on June 21; and,
M ssoul a Courthouse Annex on June 22, 1995. At these neetings, representatives from MDEQ
answer ed questions about contam nation issues, the renedial alternatives under consideration
and the preferred remedy. A public nmeeting/hearing was held on July 10, 1995, at Fairnont Hot
Springs at which MDEQ accepted fornal oral comrents fromthe public. A court reported
transcribed the entire nmeeting/ hearing and MDEQ nade the transcript available by placing it in
the adm nistrative record. A response the comrents received during the public coment period
is included in the Responsiveness Summary (Appendix D). Also, comunity acceptance of the

sel ected remedy is discussed in Section VII of the Decision Summary, Summary of Conparative
Anal ysis of Alternatives.

MDEQ consi dered public coments and revised the selected alternative as a result (see Section
Xl).

I'V. SCCOPE AND ROLE OF RESPONSE ACTI ON

The primary focus of the SST QU RE/FS was to eval uate findings of previous investigations, to
collect additional data to assist in characterizing current and future risks, and to devel op
and eval uate renedial action alternatives. The RI/FS was performed in accordance with the
National Ol and Hazardous Substances Pollution Contingency Plan (NCP), 40 CFR Part 300, and
CERCLA Section 104, 42 U S.C. § 9604.

The overal|l objectives of the RI/FS were:

. To col lect data on the types, concentrations, extent and novenent of contam nants
present in tailing, subsurface soils, railroad materials, surface water,
groundwat er, and instream sedi ment at the QU

. To provide information for estimating volune, location, transport and fate of
contam nated nedial and materials

. To provide informati on on QU physical characteristics and contamnants for use in
the risk assessnment and the feasibility study;

. To assess the present and potential future risks to human health and the
envi ronnent at the QU

. To identify applicable or relevant and appropriate |egal requirenments (ARARs) for
the renedi al action; and

. To identify and eval uate renmedial alternatives to address hunan heal th and
envi ronnent al ri sks.

Based on these eval uations, finding of previous investigations and the results of the R field
i nvestigation, the source and the areas of environnental contam nation at the Streanside
Tailings Qperable Unit have been delineated sufficiently to allow the agencies to eval uate and
sel ect an appropriate renedy for QU contami nation



The renmedy outlined in this record of decision represents the final renedial action at the QU
and will address the principal threats to hunan health and the environnent which are posed
by the contam nated nmedia and materi al s.

V. SUMVARY OF QU CHARACTERI STI CS

This section presents a sunmary of Rl conclusions for each of the four QU geographi c subareas
and for QU-wide aquatic and terrestrial resources (ARCO 1995a). Detailed information is
presented in Sections 4.3 through 4.8 of the Draft R Report (ARCO 1995a). Contami nation was
found in all nedia (soil, groundwater, surface water, railroad beds and i nstream sedi nents)

t hroughout nost of the SST QU. Table 1 enunerates contam nant concentrations found in
tailings/inpacted soils.

The QU has been divided into four subareas based upon geol ogi ¢ and topographic features that
control the soil, hydrogeol ogi c, geonorphic, surface water, ecol ogic, denographic and | and use
characteristics of the QU (Figure 2). Additionally, Silver Bow Creek was further divided into
streamreaches for nore detail ed evaluation and characterization of QU information. A total of
12 reaches were defined with one to several reaches |ocated in each subarea.

Table 1
Streanside Tailings QU
Medi an Concentrations - Tailings/|npacted Soil

(gl kg)
Anal yte Ref erencel Subarea 1 Subarea 2 Subarea 3 Subarea 4
pH (su) 5.6 4.3 4.3 4.0 4.5
Arsenic 39 278 563 215 249
Cadmi um 3.2 7.8 16. 2 5.5 6.3
Copper 99 739 2,710 1, 290 1, 315
Lead 55 540 1,510 316 638
Mer cury 0.13 2.1 11.0 2.7 2.7
Zinc 126 2,100 5, 400 1, 805

REF: SST QU RI (ARCO, 1995a), ng/kg = milligrans per kilogram su= standard units.
1-"Reference" soils are considered to by outside the influence of flood deposited tailings but
coul d be inpacted by other contam nant sources.

GENERAL DESCRI PTI ON CF SUBAREAS

As shown on Figure 2, the SST QU consists of Silver Bow Oreek and areas in and near its
floodplain fromthe downstreamextent of LAO west of Butte to the |-90 bridge directly upstream
of the WBP QU northeast of Cpportunity.

Subarea 1 - Rocker

The Rocker Subarea extends fromthe west end of LAOto approximately 1,000 feet upstream of the
confluence of Sand Creek and Silver Bow Creek (Figure 2). Sand Creek is approxinately 400 feet
west of the bridge adjacent to the comunity of Silver Bow. During the devel opnent of the
initial stages of the current R, Subarea 1 was originally defined at the downstreamend by the
Rocker Fault, located near the town of Rocker. Subarea 1 was extended to its current boundary
because of the nature of the streamand the tailing rather than the bedrock and all uvi al

geol ogy.

Intermttent tributaries within this subarea include Wiskey GQulch and Gmet Qlch. The
subarea enconpasses approxi mately 5.2 mles of Silver Bow Creek and | oses approxi nately 88 feet
in elevation over the subarea. Tailings/inpacted soils within the subarea are continuous and
confined to a narrow fl oodpl ai n.

The conmmunities of Rocker, Fredricksburg, and N ssler are adjacent to the SST QU within this
subarea. The Rocker QU, ARCO s Denonstration Project I, and the Rocker Streanbank Tailings and
Reveget ation Study (STARS) plots are also |located within this subarea.



Subarea 2 - Ransay

The Ransay Subarea extends from 1,000 feet upstream of the confluence of Sand Oreek and Silver
Bow Creek to approxinately 700 feet west of Mles Crossing (Figure 2). The comunities of
Silver Bow, Ransay, Dawson and Mles Crossing are adjacent to the QU within this subarea.

I ndustries adjacent to the QU include the Rhone-Poul enc Basic Chenicals Plant, the Port of
Mont ana and the Union Pacific swtching yards.

The subarea enconpasses the Ransay Flats, a tailings deposit of approximately 160 acres.
Tailings/inpacted soils within the subarea are continuous along a floodpl ain w der than that

of Subarea 1. Tributaries within the subarea include the intermttent Sand Creek and perenni al
Browns Qulch. Average flowin Browns Qulch is approximately 0.5 to 5 cubic feet per second
(cfs). Qher inflows within the subarea include the Silver Lake Pipeline discharge, with an
approximate flow 5 to 20 cfs, and a seep near Rhone-Poul enc, with an approximate flow of 0 to
0.25 cfs. The subarea enconpasses approxinmately 5.6 mles of Silver Bow Creek | osing
approximately 68 feet in elevation over the length of the subarea.

Subarea 3 - Canyon

The Canyon Subarea extends the length of Durant Canyon fromslightly above the nouth of the
canyon near Mles Crossing to Fairnont Bridge over Silver Bow Oreek near the Fairnont Resort
(Figure 2). The small comunity of Finlen is adjacent to the QU within this subarea.

CGerman Qulch is the main tributary within the subarea with an average flow of 5 to 20 cfs.
During sumer nonths, nmost of Gernman Qulch's flowis diverted just above its nouth for
irrigation purposes and does not enter Silver Bow Creek. The subarea enconpasses approxi nately
5.0 miles of Silver Bow Oreek | osing approxinately 174 feet in elevation over the length of the
subarea. Tailings/inpacted soils within the subarea are discontinues along the narrow canyon.
A limted nunber of abandoned neander scars and sl oughs containing tailings deposits exist on
the opposite side of the railroad enbanknents from Silver Bow Creek.

Subarea 4 - Upper Deer Lodge Vall ey

The Upper Deer Lodge Vall ey Subarea extends fromthe Gregson Bridge to the I-90 bridge just
south of the WP (Figure 2). The communities of Fairnont, Crakerville and Qpportunity are
adj acent to the SST QU within this subarea.

Gregson Creek is the only notable intermttent tributary within the subarea. Perennial MII
and WIllow Creeks are separated from Silver Bow Creek by a diversion dike and diverted away
fromSilver Bow Creek. The subarea enconpasses approxi nately 6.8 mles of Silver Bow Creek

| osing approximately 194 feet in elevation over the length of the subarea. Tailings deposits
within the subarea are continuous along a wi de floodplain, interspersed with sone vegetati on.
Tailings within the subarea were initially deposited along a systemof overflow channels. Mre
recently, the stream has been channelized with di kes along the upper portions of this subarea
whi ch somewhat |imt overbank flow and flow to the overfl ow channel s.

Railroad Materials and | nstream Sedi nents

Two ot her nedia area al so present throughout the QU but are not necessarily related to the
subarea divisions. These nedia include the railroads and i nstream sedi nents. Four types of
railroad materials, including bed and ballast construction naterials and spilled naterials,

al

contain contam nants of concern. The four naterial types include waste rock or | ow grade

ore, concentrate spills, inpacted material consisting of non-vegetated soil, and slag. Native
al l uvium native rock and i nported crushed rock were al so used to construct the railroad bed
and as ball ast.

I nstream sedi ments (i.e. sedinent within the present active channel of Silver Bow Creek)
contain contam nants of concern extending throughout the entire length of the SST QU stream
channel . Instream sedi nents consist of tailings, soil and rock particles that have been
deposited instreamor are carried through the QU as a result of surface water transport.



Conceptual Model of Contam nant Transport

Data collected during the renedial investigation revealed five prinmary source of contamination
to Silver Bow Creek:

1) upstream

2) tailings/inpacted soil;
3) gr oundwat er ;

4) i nstream sedi ments; and
5) rail road enbanknents

Cont am nants nove through the area and between environmental nedial in response to a variety of
processes. Sonme of the prinmary nmeans by which contam nants nove within the SST QU are listed
bel ow.

1) Upstream

Upstream source include, but are not limted to, mne wastes in and near the Gty of Butte,
mne/mll tailings in the Colorado Tailings and Butte Reducti on Wrks areas, and the Butte
stormand waste water systens and Butte Qperations areas. Contam nants fromthese source areas
enter the SST QU primarily in Silver Bow Creek surface water and i nstream sedi nents. Of-QU
contam nants al so enter via groundwater fromthe Col orado Tailings area and the Rocker Ti nber
Fram ng and Treating Plant QU

Surface water entering (inflow) the SST QU fromupstreamarea is highly contam nated (Table 2).
Water quality data indicate that contam nants are added to Silver Bow Greek in the upper
portion of the QU during nost flow conditions (Table 2). However, control of upstream

contam nation is outside of the scope of this operable unit, but will be addressed in other
operable unit or site cleanups, or permt activities under other environnental |aws.

2) Tailings/lInpacted Soils

Persi stent and w despread expanses of tailings/inpacted soils are present along nearly the
entire 24-mles reach of Silver Bow Creek. Inpacted soils are defined here as soils which
have been mixed with the tailings or where the tailings have | eached inorganics into the soils.
Tailings/inpacted soils are the prinmary source of contam nation for the SST QU. Sone
tailings/inpacted soils are mxed with native soils, which nakes visual identification of
contamnated naterials difficult. The lateral and vertical extent of tailings/inpacted soils
was determ ned by analysis of 764 sanples. The volune of these materials was estimated at 2.4
to 2.8 mllion cubic yards lying within 1,270 acres of the historic Silver Bow O eek
floodplain with neasured thickness ranging froma few inches to greater than seven feet.

Mbst of these tailings/inpacted soils contain elevated concentrati ons of arsenic, cadm um
copper, lead, nercury, and zinc.

Erosi on and runoff are the nost obvi ous and danagi ng contam nant transport nechanisns for the
SST QU. Erosion, as it is discussed here, enconpasses three nmjor processes: channel mgration
or avul sion, bank/nmass wasting, and surface or overland flow The channel has and is expected
to continue to mgrate through nany parts of the Silver Bow Creek floodplain (Schumm 1995).
This constant and sonetinmes dramatic mgration re-entrains substantial vol unmes of
tailings/inpacted soils back into the Silver Bow Greek itself can cause bank storage which
causes mechanical failure, high flows which cause tractive force failure, and undercutting of
banks, all of which cause direct erosion of netal s-1aden streanbank tailings/inpacted soils
into the stream In addition, ice buildup in the streamduring winter and spring nonths can
cause streanbank erosion and streamavul sion. Precipitation or snowrelt runoff noves

nmet al s-bearing nmaterials through erosion and carries the contam nants to Silver Bow O eek.
Metallic salts are sonetines wicked to the surface of tailings through capillary action, and
are encrusted on the tailings surface as the water evaporates, and are subsequently dissol ved
or directly eroded by water into the streamduring precipitation or runoff events. People and
animal s can al so cause streanside tailings to directly enter the streamby disturbing the
tailings/inpacted materials on the bank (Figure 3, 4, 5 and 6).



Table 2
Silver Bow Creek Surface Water Quality
Ceonetric Mean Low Fl ow Concentrations

(ng/ 1)
Anal yte WB - 71 SS-07 SS-10 SS- 14 SS-16 SS-17
Chronic Acut e i nfl ow Silver Mle
Bow Crossing Fairnont Qpportunity 2
pH( su) NA NA 7.3 8.0 7.9 8.2 9.6
Arsenic 190 360 8.7 14.5 11.7 15.4 18
Cadmi um 1.1 3.9 1.6 2.5 1.1 1.1 0.7
Copper 12 18 178 322 163 140 140
Lead 3.2 82 5.3 15.2 5.4 4.6 1.9
Zi nc 110 120 662 860 532 455 366

NA = not applicable; su = standard units; SS-7 nonitoring station on SBC, values in "total
recoverabl e" concentrations, (ug/l).

1 - WXB-7 generally corresponds to "Gold Book" aquatic standards at a total hardness of 100
mg/ 1 CaCo3.

2 - Paraneters for station SS-17 represent July 1985 event only. A geonetric nean for this
station was not cal cul ated.

Contam nants not carried into Silver Bow Creek nmay al so be adsorbed to the soil. These netals
will remainin this sem-stable formuntil geochemi cal conditions alter the chemcal stability
of the soil systemto re-release the netals. Contaninant transport by the nany erosive
processes described previously is the nost significant nethod of netals introduction into the
Silver Bow Creek aquatic and riparian system

3) G oundwat er

The mai n objectives of the groundwater investigation were to determined if groundwater was
contam nated and to define where the contami nated groundwater was |ocated (ARCO, 1991a). A
third objective was to quantify the interaction between groundwater and Silver Bow Creek
surface water and instream sedi nents.

A total of 30 wells were installed in the QU and nonitored. Because of the limted nunber of
well's and their spatial distribution throughout the QU s 24-nile |ength, groundwater
characterization is discussed in terns of general QU conditions and does not fully characterize
the range of contami nant concentrations or contam nant |ocations within the QU. The 30 wells
installed in the alluviumwere screened at two different depths, within 20 feet of the ground
surface (upper alluvial) and greater than 20 feet below the ground surface (lower alluvial).
The desi gnation between these two units (upper and lower alluvial) was intended only for SST R
data analysis. Both of these units are hydrogeol ogicly interconnected and shoul d be consi dered
as a single alluvial aquifer.

Cenerally, groundwater flows toward and into the stream except in several reaches (the nost
significant being the outlet of Durant Canyon) where surface water flows into groundwater.

El evat ed concentrations of copper and zinc and exceedances of drinking water standards (Maxi mum

Contam nant Levels [MCLs], or Montana Water Quality Standards (WXB-7), Table 3) for arsenic and
cadmumwere found in many of the shallow nonitoring wells.

In many areas, groundwater is in direct contact with tailings/inpacted soils for at |east part
of a typical year (Figure 3). In the RI/FS docunents and in the ROD these materials are
designated the term"saturated tailings". The seasonal groundwater |evel fluctuation averages
two feet Table 4). This direct contact with netals enriched tailings/inpacted soil nobilized
metal s which in turn contami nated groundwater. The volune of tailings/inpacted soils saturated
with groundwater for a portion of the year and tailing which overlie themare listed in Table
4, This is a principal mechanismfor groundwater contam nation at the QU (ARCO, 1995a and
Benner et al, 1995).



Movenent of water fromthe tailings on the surface through the unsaturated (vadose zone and
into the saturated (groundwater) zone al so cause transport of contam nants into underlying
soils and groundwater. This is nost likely to happen during |onger precipitation or snownelt
events. Metals weakly held to tailing are | eached by the infiltrating water and eventually can
be carried into the underlying native soils and groundwater. Profiles of nany soils in the SST
QU show evi dence of nmetals migration fromthe tailings into underlying native materials.

Cont am nated groundwater flows into Silver Bow Creek along the majority of streamreaches.

This is nost likely to happen in areas where the streamgains flow fromthe groundwater and
results in the greatest site related inpact to Silver Bow Creek water quality during | owflow
conditions. This nechanismis the likely cause for increases in nost surface water contam nant
concentrations in Subareas 1 and 2 during | ow or base-flow conditions because many of the other
possi bl e pat hways, except for instreamsedinents potential for contam nate rel ease, for

contam nant novenent are inactive during lowflow (e.g., runoff and infiltration)(Table 2).

The opposite of this is true during high-flow conditions in portions of the streamwhen surface
water may flow into and contam nate groundwater.

Silver Bow Creek surface water and instream sedi nents are the primary recipients of
contamnants fromthe streanside tailings as wells as from of f-QU sources.

<I MG SRC 0896112C
<I MG SRC 0896112D>
<I MG SRC 0896112E>
<I MG SRC 0896112F>



Vel |

C1

C 14
C 16
C 18

CG21

G 22

G 23

C 24

C 25

C 26
C3

(1)

(2)

(3)

Table 3
SST QU WXB-7 Hunman Heal th Groundwat er Exceedances (1)

No. (2) Sanpl e Interval DTW 3) Arsenic Cadmi um Mer cury
(feet) Dat e (feet) (1g/ L) (ug/ L) (ug/ L)
19-24 08/ 19/ 93 3.55 3.2 0.0 0.19
15-20 08/ 19/ 93 8. 46 6.0 0.04 U 0.15

2.8-7.1 10/ 27/ 92 2.56 11.5 6.2 0.16
3-7 10/ 27/ 92 3.25 13.0 12.1 0.16
03/10/ 93 3.34 5.5 6.8 0.12
06/ 07/ 93 3.80 5.8 R 0.29
08/ 19/ 93 3.70 11.8 6.1 0. 30
5-9.7 10/ 27/ 92 5.28 76.8 0.6
03/10/ 93 4.88 48. 3 0.1
06/ 07/ 93 4.69 41.7 0.2
08/ 19/ 93 4.54 53.1 0.2
4.5-8.9 10/ 27/ 92 5.15 72.2 0.8
03/10/ 93 4. 64 28.0 0.3
06/ 07/ 93 4.71 20.7 0.2
08/ 19/ 93 4.87 18.9 0.2
4.5-8.9 10/ 27/ 92 4.40 27.5 0.5
03/10/ 93 4.82 25.4 0.2
06/ 07/ 93 4.88 24.6 0.2 .
08/ 19/ 93 5.06 31.3 0.2 0.12
4-8.7 03/10/ 93 4,22 1.9 5.8 0.10
06/ 07/ 93 3.60 4.1 9.0 0.13
4.5-8.9 03/10/ 93 4.94 3.5 29.8 0.10
06/ 07/ 93 4.95 2.3 9.6 0.10
11.4-16.1 08/19/93 5.53 6.2 0.63 U 0.23
13-18 11/23/91 6.81 1.6 U 10. 4 0.2 U
10/ 27/ 92 6.72 1.9 9.2 0.16 U
03/10/ 93 5.30 4.4 10.9 0.10 U
06/ 07/ 93 5. 36 1.0 8.8 0.14

WXB-7 - Montana Water Quality Bureau Standards Nuneric Water Quality Standards
(Arsenic 18 ug/L; Cadmium5 nug/L; Mercury 0.14 nug/L); Shading indicates an exceedance;
U - Bel ow nethod detection limt; R - Rejected data.

RHDP - Wll and drive points installed in the Rocker Qperable Unit; wells represent
ground water concentrations at shallow intermediate, and deep depths; not inclusive of

wells with exceedances. DW- Domestic well - 200 series wells are located in Rocker,

N ssler, and Mles OGrossing areas; 300 series wells are located in the upper Deer Lodge
Val | ey.

DTW- Depth to water bel ow ground surface ! - Unknown * - Not anal yzed + - Data not

avai |l abl e



Table 3

SST QU WXB-7 Hunman Heal th Groundwat er Exceedances (1)

Vel No. (2)
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Sanpl e Interval
(feet) Date

08/ 19/ 93

7.5-13  11/25/91
7.5-13  10/27/92
03/ 10/ 93

06/ 07/ 93

08/ 19/ 93

7.5-9.5 03/10/93
06/ 07/ 93

08/ 19/ 93

24-29  08/19/93

13-18  08/19/93

6.8-8.8 03/10/93

08/ 19/ 93
+ 09/ 22/ 92
+ 09/ 22/ 92
+ 09/ 29/ 92

5-8.1 09/30/92
93-98 01/07/85
< 30 01/07/85
04/ 24/ 85
12/ 13/ 85
38-43 01/07/85
02/ 28/ 85
04/ 24/ 85
30-? 01/07/85
04/ 24/ 85
12/ 12/ 85

DTW( 3)

(feet)

met hod detection limt; R- Rejected data.

(2) RHDP - Wll and drive points installed in the Rocker Qperable Unit;

ground water concentrations at shall ow,

all wells with exceedances.

Rocker, N ssler,
Lodge Val | ey.

(3) DTW- Depth to water bel ow ground surface ! -

avai |l abl e

Unknown *

NNPANO®®WO®wsRO

DW- Donestic wells -
and Ml es Crossing areas;

Arsenic
(ng/ L)

1.2

WwkoOoo

~NOToONOORF OOk 0wk

11.

12

oo

68

1830.0
1600.0
131.0

20
33
26.0
29
21.0
24.
18.
23.
22.
19.

O O O oo

i nternedi ated, and deep dept hs;
200 series wells are located in
300 series wells are located in the upper Deer

Not anal yzed + -

wells
not

Cadmi um
(ng/L)

8.9

NN
© o

N

N
Eall
N O NN

o o
a1 ~
o o
cC C

o

a1

o
cCcccc

Shadi ng i ndi cates an exceedance; U - Bel ow

Dat a not

repr esent
i ncl usive of

CoeLeLooLoo0o0e

Mer cury
(ng/L)



Table 3
SST QU WXB-7 Hunman Heal th Groundwat er Exceedances (1)

Vell No. (2) Sanpl e Interval DTW 3) Arsenic Cadmi um Mer cury
(feet) Dat e (feet) (1g/ L) (ug/ L) (ug/ L)
DwW 215 ! 01/ 08/ 85 11.50 22.0 0.60 U *
03/ 10/ 93 ! 22.1 0.2 *
DW 230 < 40 01/ 08/ 85 ! 39.0 0.60 U *
04/ 24/ 85 ! 73.0 0.50 U *
07/ 25/ 85 ! 36.0 0.20 U *
DW 230 < 40 12/ 12/ 85 ! 35.0 1.0 *
03/ 10/ 93 ! 39.1 0.1 *
DwW 313 < 25 03/ 10/ 93 + 99.6 0.2 *
GS-04 3-8 01/ 16/ 85 + 41.0 6.9 *
02/ 28/ 85 + 29.0 7.4 *
03/ 28/ 85 + 26.0 6.1 *
06/ 11/ 85 + 27.0 5.0 *
03/ 10/ 93 + 21.0 1.1 0.10 U
06/ 07/ 93 + 26.7 0.7 0. 19
08/ 19/ 93 + R R 0.18
GS- 06 19-29 12/ 12/ 85 8.20 17.0 11.0 *
08/ 19/ 88 + 13.0 5.9 *
RH 1 3-13 08/ 20/ 87 8.42 10.0 88.0 *
09/ 14/ 88 9.58 16.0 30.0 *
11/12/91 + 2 U 24.6 *
09/ 23/ 82 + 3.0U 37.1 *
RH 10 7-17 08/ 21/ 87 ND 3100. 0 30.0 *
09/ 13/ 88 10. 47 5020. 0 + *
11/07/91 + 1210.0 6.2 *
09/ 29/ 92 + 3000. 0 8.5 *
RH 14 29-39 09/ 13/ 88 10. 25 4940. 0 5.00 U *
11/08/91 + 1300.0 2 U *
RH 14 29-39 09/ 28/ 92 + 6060. 0 2.0U *

(1) WXB-7 - Montana Water Quality Bureau Standards Nuneric Water Quality Standards (Arsenic
18 ug/L; Mercury 0.14 $g/L); Shading indicates an exceedance; U - Bel ow net hod detection
limt; R- Rejected data.

(2) RHDP - Wll and drive points installed in the Rocker Qperable Unit; wells represent
ground water concentrations at shallow intermediate, and deep depths; not inclusive of
all with exceedances. DW- Donestic wells - 200 series wells are located in Rocker,

N ssler, and Mles OGrossing areas; 300 series wells are located in the upper Deer Lodge
Val | ey.

(3) DTW- Depth to water bel ow ground surface ! - Unknown * - Not anal yzed + - Data not

avai | abl e



Vel |

RH 15
RH 15
RH 18
RH 3
RH 33

RH 4

RH- 47
RF-5

RH 8

RH 9

(1)

(2)

(3)

Table 3
SST QU WXB-7 Hunman Heal th Groundwat er Exceedances (1)

WXB-7 - Montana Water Quality Bureau Standards Nuneric Water Quality Standards (Arsenic
18 pg/L; Cadmumb5 ug/L; Mercury 0.14 ug/L); Shading indicates an exceedance; U - Bel ow
met hod detection limt; R- Rejected data.

RHDP - Wll and drive points installed in the Rocker Qperable Unit; wells represent
ground water concentrations at shallow intermediate, and deep depths; not inclusive of
all wells with exceedances. DW- Donestic wells - 200 series wells are located in
Rocker, N ssler, and Mles Crossing areal 300 series wells are located in the upper Deer
Lodge Val | ey.

DTW- Depth to water bel ow ground surface ! - Unknown * - Not anal yzed + - Data not
avai | abl e

No. (2) Sanpl e Interval DTW 3) Arsenic Cadmi um
(feet) Dat e (feet) (ug/ L) (ug/ L)

+ 11/07/91 + 360.0 2.4

+ 09/ 24/ 92 + 955.0 2.0U

+ 11/ 07/ 91 + 35.1 U 2 U

5-15 11/12/91 + 2.1 5.6

+ 11/ 07/ 91 + 24700.0 46. 1
09/ 28/ 92 + 25700.0 2.0U

5-15 08/ 21/ 87 5.10 23.0 5.00 U
09/ 14/ 88 5.08 34.0 *
11/12/91 + 38.4 2 U
09/ 24/ 92 + 53.9 2.0U

+ 09/ 23/ 92 + 9.2 91.6

8- 18 08/ 20/ 87 10. 81 490. 0 78.0
06/ 03/ 88 10. 79 700.0 90.0
09/ 13/ 88 11.23 1270.0 82.0
11/07/91 + 1660.0 42.8
09/ 28/ 92 + 2210.0 46.5

29-39 08/ 20/ 87 11.69 1600.0 17.0
06/ 03/ 88 10. 94 780.0 14.0
09/ 13/ 88 12.33 180.0 5.00 U
11/ 07/ 91 + 875.0 2 U
09/ 28/ 92 + 658. 0 2.0U

30-40 09/ 14/ 88 9.28 19.0 5.00 U
09/ 23/ 92 + 18.2 2.0U

6- 16 08/ 20/ 87 8.81 21.0 5.00 U

Mer cury
(ng/L)



Because the majority of inorganic conpound are typically nost soluble at |ow (acidic) pH,
nmetals carried with acidic groundwater entering the relatively higher pH water of Silver Bow
Creek precipitate out of the water and adsorb onto instream sedi nents. Researchers working

on Silver Bow O eek have docunented that instream sedi ments accunul ate the nmgjority of

contam nant | oad from groundwater (Benner et al., 1995; Snmart, 1995). Under conditions of
extrenely acidic (pH= 1.0 to 4.5), |ow dissolved oxygen (less than 1,000 ug/l), and netal -rich
groundwater (avg. Cu = 20,000 nug/l and Zn = 60,000 ug/l) discharging to a neutral to basic (pH
=7.91t0 9.1), oxidized (8,000 ug/l) streamwith relatively | ower contam nant concentrations
(avg. Qu = 100 g/l and Zn = 1,000 ug/l), the vast bul k of contam nant |oadi ng from groundwat er
to surface water is attenuated in the instreamsedinents (Benner et al., 1995 and Snmart, 1995).
The attenuation nechanisns are nost |ikely adsorption and/or precipitation. Contam nated
groundwat er is doubtless a source of additional contamination to i nstream sedi ments and surface
wat er of Silver Bow Oreek.

4) Instream Sedi nents

I nstream sedi ments (i.e. sedinent within the active channel of Silver Bow Creek) are severely
contamnated with netals arsenic, cadm um copper, |ead, nercury and zi nc extending throughout
the entire length of the SST QU stream channel (Table 4). Instream sedi ment concentrations of
Silver Bow Creek are simlar to the concentrations found in the tailings/inpacted soils, so,
for conceptual purposes, they can be considered "tailing in the streanf. The SST QU risk
assessnent determ ned that arsenic, cadm um copper, lead, nercury and zinc are, individually,
maj or contributors to the inpairnment of the aquatic comunity of Silver Bow O eek (MXEQ
1994a) .

Essi g and Moore (1992) described concentrations of Silver Bow Creek instream sedi nents as
between 10 and 65 tinmes higher for arsenic, cadmum |ead, and zinc, and 400 tinmes higher for
copper than are found in other area streans which drain highly mneralized geol ogi c areas.
Like tailings thenselves, the majority of contam nated sedinents vary in size froma coarse
sand (1mm) to a very fine silt or clay (Table 4).

Wiile in the stream these sedinents are presently toxic to nost macroinverti brate (Besser et

al ., 1995a,b), serve as a potential future source of netals contanmination to the surface water
system and could potentially inpact future fish popul ati ons by biol ogic up-take from
contam nated benthic invertebrates (Wodward et al., 1994).

Besser et al., (1995a,b) and Kubitz et al. (1995) tested instreamsedinents in the fall of 1993
from anal ogous | ocations to sanples tested in the fall of 1991 by Kenbel et al. (1994) and
Ingersoll et al. (1994).

Table 4
Si | ver Bow Creek
Mean | nstream Sedi nent Concentrations

(no/ kg)
Background 1 Sand Fracti onz Cay/Silt Fraction 2

Anal yte (<63 um (2,000-62 um (<62 um

Arsenic 7 92 378

Cadmi um 0.2 3.8 76

Copper 20 694 10, 459

Lead 15 225 6, 702

Mercury 3 NA 0.8 --

Zinc 57 1, 357 12, 782

NA = not anal yzed.

1 - dark Fork Danage Assessnent Bed Sedi nent Sanpling And Chem cal Analysis Report, University
of Montana - Cct. 1992.

2 - sedi nent contam nant concentration analysis, data used PT1l, ARCO Essig & More, and CH2M
Hll-Oct. 1995.

3 - As reported in Titan Cct. 12, 1994 submittal, not analyzed by size fraction.
um = mcrometers. ng/kg = mlligrans per kil ogram



Kubitz et al. (1995) tested the anphi pod Hyalella azteca and Besser et al. (1995a,b) tested
the m dge Chriononus tentans. These studies were conducted in accordance to both USEPA and
ASTM st andard sedi ment toxicity and bi oaccunul ation test nethods with the standard test
organi snms (I ngersoll 1991, Ingersoll et al., 1995a, USEPA 1994, ASTM 1995a, b).

I nstream sedi ment chem stry, toxicity, and bi oaccumul ati on was similar between the 1991 and
1993 sanpling dates. The sedinents fromSilver Bow Creek were consistently the nost toxic of
the sanple collected in the dark Fork basin and resulted in the highest bioaccunul ation of
nmetal s by both anphi pods and mi dges (Ingersoll per com Septenber 27, 1995). Moreover
concentrations of netals in these sedi nent sanples consistently exceeded a variety of sedinent
qual ity guideline concentrations (Ingersoll et at. 1995b,c; MacDonald et al. 1995; Smith et at.
1995).

5) Railroad Materia

Certain potions of several historic and existing railroad enbanknents along Silver Bow Creek
were constructed or contam nated with mne waste rock and/or mne and mll tailings. This
material represents a source of netals to groundwater or to Silver Bow Creek via runoff.

Esti mat ed Vol unes of Contami nated Materials By Subarea

Contam nated tailings/inpacted soils volune estinmates are presented in Table 4. These vol unes
were originally presented in the Draft Rl as generated by the Natural Resource Information
System (NRI'S) Geographic Information System (@ S) database. A nore detailed description of the
various methods and neasures used to cal cul ated these quantities is presented in the Draft Rl
(ARCO, 1995a).

Subarea 1

There are approxi mately 285,000 cubic yard (cy) of tailings/inpacted soils inmpacting

approxi mately 154 acres within Subarea 1 (Table 4). Tailings/inpacted soils are generally
coarse textured, conprised primarily of sand and silt size materials. The coarse nature of
these tailings increases the potential for noverment of water through the tailings and transport
of contam nants into the ground and surface water. Tailing deposits are prinmarily fluvial bar
type deposits. The maximumlateral width of tailing/inpacted soils is approxinmately 1,200 feet
and the measured thickness of tailings/inpacted soils ranges up to approximately four feet.
These deposits are generally nmarrow and lie close to the stream

Met al s-el evated railroad bed and ballast materials identified in Subarea 1 include

approxi mately 203,000 cy of waste rock, 74,000 cy of slag, and a single small (1.3 cy)
concentrated spill. Approximtely 95,000 cy (47% of this total quantity of waste rock are
present along the CSMP rail line outside the floodplain, relatively far away fromthe stream
the only significant neans of migration of railroad materials is erosion and transport by
runoff fromnear-streamareas and infiltration through contam nated nmaterials. There are
several locations within Subarea 1 where railroad naterials are likely to be eroded and
transported directly to the stream at two railroad bridges above and bel ow t he Rocker siding
and, near Wi skey @il ch and N ssler where the railroad bed forns one of the streanbanks of
Silver Bow Creek. Approximately 55,000 cy waste rock are present in |ocations proxinmal to the
streanbanks or bridge abutnents at two streamcrossings. About 24,000 cy of this total are
located in areas proxinmal to the streamal ong the northern and eastern sides of the Rocker
Siding, a large multi-track siding used by both the Montana Wstern and Rarus railroad
conpani es. The volunme of slag used as ballast material in these sane |ocations proxinmal to the
streamis approxi mately 15,000 cy.

Surface water flows into the QU fromthe LAO QU containing concentrati ons of cadm um copper
| ead and zi nc above chronic and acute aquatic surface water quality standards (Table

2). GCenerally, Silver Bow Creek gains flow from groundwat er inflow throughout Subarea 1
(groundwat er recharges the stream), indicating that this is a pathway for contam nated
groundwater to nove into the stream Evidence that this pathway exists is the presence of sonme
contam nants neasured in groundwater in Subarea 1 at concentrations nmuch greater than those
nmeasured in Silver Bow Creek during |ow flow conditions and the notable increase in al

di ssol ved contam nants in the surface water between Subarea 1 & 2 (Table 2).



Runoff from areas of overbank tailings to Silver Bow Creek is considerable in Subarea 1 based
on high flow water quality data. The confined nature of the floodplain which slopes toward the
streamresults in transport of both particulate and netal salts to the streamduring runoff
events.

The al luvial aquifer systemis generally close to the ground surface within Subareas 1, ranging
between zero to eight feet bel ow ground surface (bgs) in the floodplain. Goundwater |evels
within the floodplain were found to have a nmaxi num seasonal fluctuation of up to two feet in
nmonitoring wells further fromthe streambut within the floodplain during the three year
nonitoring period. Because of groundwater fluctuation in conbination with the near-surface
groundwater | evels, Subarea 1 contains the second |argest quantity of tailings/inpacted soils
considered to be saturated tailings (Table 5).

Infiltration of water through the vadose zone in tailings deposits and into the saturated zone
i s another nethod by which contam nants nove into groundwater. This is nost likely to occur
during longer duration precipitation or snownelt events or in those |ocations where groundwater
is located close to the ground surface and tailings/inpacted soils are of a coarse texture

MCL exceedances for arsenic in groundwater were neasured in wells |ocated proximal to and with
the Rocker QU. These exceedances may be partially attributed to sources within the Rocker QU.
Exceedances of cadm um MCLs in groundwater appear to be related to the presence of
fluvially-deposited streanside tailings and/or railroad materials conposed of mning wastes or
other industrial sources. Such exceedances appear to be confined to sanpl es obtained from
nmonitoring wells conpleted in the upper portion of the alluvial aquifer in source areas within
the floodpl ain.

The vol ume of netal s-inpacted stream sedinent in Subarea 1 is 15,000 cy, as defined in the RI.
A recent streamsurvey identified that 20 percent of the streamchannel is classified as
riffles, 70 percent is runs, and 9 percent is pools. Runs and riffles contain the bulk if
contam nated i nstream sedi ments (Maxi m 1995)

Table 5
Streanside Tailings QU
Vol unes of Saturated Tailing and Rel evant G oundwat er

I nformation
Max. Cbserved Total Vol une Vol une Sat ur at ed Vol une Resi dua
Subar ea G W Fluctuation Tai | i ngs and Overlying Tai | i ngs
(ft) (cy) (cy) (cy)

1 1.98 285, 000 187, 500 97, 500

2 2.09 808, 000 112, 600 695, 400

3 1.68 160, 400 78, 400 82, 000

4 3.06 1, 292, 000 321, 400 970, 600
Tot al 2,545, 400 699, 900 1, 845, 500

Note: GW= groundwater, Al volunes given in cubic yards (cy). This table represents
50, 000 cy which has been renoved from Denonstration Projects II.

Subarea 2

There are approxi mately 808,000 cy of tailings/inpacted soils covering over approxi mately 320
acres within Subareas 2 (Table 5). Tailings/inpacted soil deposits range fromthe |arger
deposits on the Ransay Flats (approxi mately 160 acres) to the limted deposits in the Mles
Crossing region (about 34 acres) (ARCO 1995a). O this quantity, only 112,600 cy are
considered to be saturated and overlying saturated tailings. The percentage of the total
volunme of tailings/inpacted soils proximal to groundwater is smaller in this subarea than in
any ot her subarea. A sizeable portion of the Ransay Flats tailings deposit (approxi mately
280,000 cy) is located outside of the present floodplain boundary.



Tailings in the upper and | ower portions of Subarea 2 (near Silver Bow Siding, and Ml es
Crossing) are primarily linear or inpoundnent style deposits, close to the streamwi th surfaces
sloping toward the stream In the central portion of Subarea 2 (Ransay Flats and Browns

Qul ch), tailings deposits are prinarily wide, flat overbank and channel fill deposits on flat
streanbanks with very little slope. An internal drainage system has devel oped in the Ransay
Flats that drains to the west to Browns Qulch, which in turn enters Silver Bow Creek. Tailings
are predom nantly conposed of fine sandy silts with sone tailings underlain by a buried organic
layer and a clay-silt lamnated layer. Tailings/inpacted soils generally range in neasured

t hi ckness fromone to four feet although tailings/inpacted soils up to five feet thick were
neasured in several areas

Tailing/inpacted soil sanples from Subarea 2 contain nost of the highest nedian concentrations
of contam nants of concern for the SST QU (Table 1). The tailings/inpacted soils in this reach
reflect relatively | owenergy overbank deposition of mediumto fine grained tailings. A buried
soi|l horizon was penetrated in many of the borings in this subarea, especially in the vicinity
of Ransay Flats. this buried soil horizon provides sone protection to groundwater where it is
present, since the organic naterial present in the soil geochenmically binds the netals in
contam nated pore water noving through the vadose zone.

Rail road materials containing arsenic and netals that were identified in Subarea 2 include
approxi mately 187,000 cy of waste rock, 48,000 cy of slag, and approximately 1,000 cy of
impacted material. There are several railroad bridges within Subarea 2 where railroad
materials are likely to be eroded and transported directly to Silver Bow Creek or a tributary:
at the Silver Bow and Mles Crossing bridges and where the stream crosses Browns Qul ch

At these | ocations, there are about 60,000 cy waste rock and 5,000 cy of slag out of the

total volune presented above

Surface water flows into the subarea containing concentrati ons of cadm um copper, |ead and
zinc above acute and chronic aquatic water quality standards (Table 2). During |ow flow
periods, netals levels in surface water are generally higher at the upstreamend of the subarea
conpared to the downstream end of the subarea. Contam nants of concern in runoff inpact Silver
Bow Creek substantially during high flows as evidenced by trends of increasing total and

di ssolved zinc and total copper. Silver Bow Creek appears to slightly gain flow from
groundwater inflow in Subarea 2 in the reach of stream adjacent to Ransay Flats where there is
evi dence of groundwater inpacts to surface water. Silver Bow Oreek is less arnmored within
Subarea 2 than any other portion of the QU  Therefore, considerable streanbank erosion in nany
areas in evident. The degree to which surface water is inpacted by the groundwater pathway
could not be quantified with the data ARCO collected for R purposes. Data collected on SBC by
ot her researchers quantified the effects of saturated tailings on groundwater and the
subsequent inpact of contam nated groundwater on instream sedi nents and surface water (Benner
et al., 1995; Snart, 1995).

The alluvial aquifer in Subarea 2 is generally near the surface as in Subarea 1, ranging from

approximately zero to eleven feet bgs in the floodplain. In Ransay Flats, depth to water is
approximately five feet bel ow ground surface. Goundwater |levels within the floodplain
exhi bited and observed fluctuation of over two feet in wells further formthe streanbank. In

the larger areas of tailings such as Ransay Flats, the groundwater elevation is far enough
bel ow the surface that a relatively snmall percentage of tailings are considered saturated
Because of this and the finer grained texture of the tailings/inpacted soils deposits,
precipitation and adsorption nmechanisns may, to a greater extent than in Subarea 1, potentially
retard contam nants of concern in the soil. Vadose zone transport of contam nants of concern
are limted and |l ess significant within Subarea 2 than anywhere else in the QU. For instance

on Ransay Flats, the largest single area of tailings with linmted data points (nonitoring
well's), no drinking water MCL exceedance were observed over the Phase Il R nonitoring period

G oundwat er MCL exceedances have been detected in several other |ocations wthin Subarea 2
primarily where groundwater is close to the surface. Exceedances of the cadm um MCL have been
nmeasured in wells in the Silver Bow Siding area. G oundwater sanples collected fromwells

| ocated near the nouth of Browns Qulch and near Ml es Oossing have periodically exceeded the
arseni ¢ MCL.

The vol ume of netal s-inpacted stream sedinent in Subarea 2 is 22,700 cy, as defined in the R.
A recent streamsurvey identified that 21 percent of the streamchannel is classified as



riffles, 65 percent is runs, and 14 percent is pools. As with Subarea 1 runs and riffles
contain the bul k of contam nated instream sedi ments (Maxi m 1995).

Subarea 3

Subarea 3 is alnbst wholly contained within Durant Canyon, the canyon setting constituting the
mai n difference between this subarea and the other three subareas. There are no inproved roads
in the subarea al though access can be gai ned al ong an uni nproved inactive railroad bed which
parallels the stream Wthin the narrow canyon, the streamchannel is generally confined to a
narrow fl oodpl ai n between the railroad enbanknents

There are approxi mately 160,400 cy of tailings and inpacted soils covering over approxinately
92 acres within Subarea 3 (Table 5). O this quantity, approximately 78,400 cy of
tailings/inpacted soils are considered saturated and above. The texture of tailings in this
subarea is prinmarily very fine grained silty sands. Tailings deposits in Subarea 3 are
primarily channel bar and i npoundnment deposits, with mnor overbank and channel fill. The
maxi mum lateral width of tailings/inpacted soils is approxi mately 620 feet; tailings deposits
are discontinues through the narrow canyon. Tailings/inpacted soils are generally |ess than
two feet thick, averaging 0.5 feet thick. The maxi num neasured thickness of this materia

is approxi mately 4 feet.

Rail road materials contai ning contam nants of concern identified in Subarea 1 include

approxi mately 60,000 cy of waste rock and approxi mately 35,000 cy of slag with about 24,000 cy
present in areas proxinmal to the stream These materials were present in the bed and ball ast

at five locations within Subarea 3 where railroad cross Silver Bow Creek or where the railroad
bed makes up one of the streanmbanks. Additionally, the confined nature of the canyon and

| ocation of the railroads adjacent to Silver Bow Creek increase the area directly to Silver Bow
Creek. Erosion and transport of these railroad materials is potentially nore significant in
Subarea 3 than el sewhere in the SST QU

As in Subarea 2, surface water flows into the subarea at |evels above chronic and acute aquatic
water quality standards for nost nmetal paraneters (Table 2, SS-14). At low flow, contam nant
levels in surface water are generally higher at the upstreamend of the subarea than at the
downstream end of the subarea. This decrease probably occurs primarily fromdilution of the

i nput of relatively higher quality German Qulch water to the system Silver Bow Creek is
arnored in Subarea 3, nore than any other portion of the QU

Runof f from areas of overbank tailings to Silver Bow Creek is potentially significant. The
confined nature and rel atively steep slopes of the floodplain near the streamw thin the canyon
may result in transport of both particulate and dissolved salts to the streamduring
precipitation runoff events.

Based on data fromthe five nonitoring wells located in Subarea 3, the alluvial aquifer is
relatively near-surface, ranging fromapproxinmately zero to nine feet bgs. Goundwater |evels
were found to fluctuate between approximately 0 and 1.7 feet. Vadose zone transport of

contam nants of concern nay be considerable as a result of the fine grained sandy texture, the
shal | ow depth to groundwater and the fluctuation of the water table

Groundwat er MCL exceedances neasured in Subarea 3 were froma near-streamwell conpleted in
coarse tailings. Sanple fromthis well have exceeded the cadm um MCL three out of five tines
that it has been sanpled. Streamstage and groundwater |evel data indicate that the surface
water is gaining with varying streamstage in the upper end of the subarea near Ml es O ossing.

The vol ume of nmetal s-inpacted stream sedinent in Subarea 3 is 5,600 cy, as defined in the R
A recent streamsurvey identified that 49 percent of the streamchannel is classified as
riffles, 40 percent is runs, and 11 percent is pools. Runs contain the bulk of contam nated
i nstream sedi ments for this subarea (Maxim 1995).

Subarea 4
The character of Subarea 4 is quite different fromthe other three upstreamsubarea in that the

floodplain is wide and contai ns nunerous overfl ow channels. These overflow channels are active
during various high flow events and contain some of the thicker deposits of tailings/inpacted



soils and generally contain the majority of off-streamsaturated tailings. |In the upper half
of Subarea 4, Silver Bow Creek flows through a relatively straight nman-nade channel s which
limts to sone extent potential overbank flows which would normally enter the overfl ow
channels. Below the town of Stuart, the channel is characterized as nmeanderi ng.

Subarea 4 contains the largest quantity of tailings and i npacted soil of all four subarea
approxi mately 1,300,000 cy over approximately 700 acres (Tables 4) (ARCO 1995a). 50,000 cy
has been renoved from Denonstration Project Il. O the 1,250,000 cy, approxi mately 321, 400 cy
are consi dered saturated or overlying saturated tailings. Subarea 4 contains about 52% of the
volume of tailings/inpacted soils within the SST QU. The texture of tailings materials in
Subarea 4 is primarily very fine, silty sands. Tailings deposits are discontinues along a wide
floodplain and are sparsely vegetated. Measured tailings/inpacted soils thicknesses range from
a fewinches to over 4.5 feet.

Subarea 4 contains the snallest quantity of railroad naterials containing netals and arsenic,
i ncluding only approxi mately 8,300 cy of waste rock and approxi mately 23,000 cy of inpacted
material. Railroad materials are proximal to Silver Bow Creek at a single location on an
abandoned railroad grade at Stuart, which contains approximately 5,000 cy of waste rock
Because the limted quantity of railroad materials containing contam nants of concern is
located in the floodplain in a single location in Subarea 4, erosion and erosion and transport
of railroad materials to Silver Bow Creek is not significant.

Surface water flows into Subarea 4 at |evels above chronic and acute aquatic water quality
standards for nost netal paraneters (Tables 2, SS-16). Wth the exception of arsenic, netals
levels in surface water are generally higher at the upstreamend of the subarea than at the
downstream end during low flow with nost of the decrease occurring below the Stewart Street
Bri dge. Conversely, during high flow events, concentrations of both total and dissolved
fractions of nobst contam nants of concern increase by up to an order of magnitude between the
upper and | ower ends of the subarea

As Silver Bow Creek flows through the subarea, the upper (southern) part of the subarea | oses
flow to groundwater and the | ower (northern) portion of the QU gains flow from groundwat er
during low flow. Surface water does not appear to inpact groundwater quality in the |osing
reaches of the subarea.

Runoff of precipitation and snowrelt fromthe overbank tailings occurs along portions of
Subarea 4, primarily through the various overfl ow channel s that neander through the floodplain.
Because runoff quality and quantity were not directly neasured during the R, the nagnitude of
runoff inflowin Subarea 4 could not be quantified

The al luvial aquifer systemis relatively near-surface within Subarea 4, ranging fromzero to
seven feet bgs in area away fromthe active channel. Goundwater levels within the floodplain
were found to fluctuate between approximately 0.5 to 3.0 feet. Drinking water MCL exceedances
of cadmumin groundwater were detected in two areas, near Crakerville and Stuart. Copper and
zinc concentrations where found to be nmany orders of nagnitude greater than surface water
standards in near streamwells. This groundwater woul d be expected to discharge into the creek
in gaining sections. These cadm um exceedances were neasured along with relatively high
concentrations of other nmetals in the sane wells. One of the wells in Subarea 4 that exhibited
relatively high netals concentrations was installed in saturated tailings, indicating that the
exceedances may be related to the presence of tailings/inpacted soils in the saturated

i nterval

The vol ume of nmetal -inpacted stream sedinent in Subarea 4 is 30,000 cy, as defined in the R
A recent streamsurvey identified that 37 percent of the streamchannel is classified as
riffles, 45 percent is runs, 10 percent is pools, and 8% is dewatered. In this subarea, runs
contain the bul k of contam nated instream sedi ments (Maxi m 1995).

Terrestrial and Aquatic Resources

The Terrestrial and Aquati c Resources Investigations characterized the representative plant
comunities and the benthic nacroinvertibrate comunity with the SST QU. The Terrestri al

I nvestigation focused on vegetation mappi ng and vegetati on uptake of contam nants of concern
The aquatic investigation focused on benthic nmacroinvertibrate comunities and density of



speci es.
Terrestrial Resources

The general objectives of the Terrestrial Investigation were to characterize representative

pl ant comunities within the operable unit in relation to soil conditions and to determ ne the
exi stence and extent of bioaccunulation of contam nants of concern in tissues of selected plant
species. R parian plant comunities were surveyed at stations representing a gradient of
contam nant concentrations in soil. The results provide information for assessing potentia
effects of elevated concentrati ons of contam nants of concern on plant communities and wildlife
that depend on vegetation for habitat and food.

The foll owi ng concl usions were nade on the bases of the linmted data collected for the R

. Ri pari an neadow comunities within the SST QU consist nmainly of stands dom nated by
tufted hairgrass or redtop, with species of forbs and other grasses occurring in
| ess abundance.

. Concentrations of contami nants of concern in soil and pH levels are the significant
variabl es that affect riparian neadow comunity characteristics. |In sone area of
tailings with el evated contam nant concentrations, plant bionmass and cover can
reach |l evels characteristic of uninpacted reference areas because soil pHis
relatively high (>6.0).

. W Il ows displayed leaf tip burn, general chlorosis, curling of |eaves, and brown
mar gi ns and brown necrotic spots on |eaves that could be attributable to trace
metal toxicity. However, it is possible that some of the effects observed are
attributable to nutrient deficiency due to localized soil conditions.

Bent hi ¢ Macroi nverti brate Resources

Since 1986, benthic macroinvertibrate assenbl ages have been studied at four sanpling stations
in Silver Bow Creek by the MDEQ (McQuire, 1995). The nmcroinvertibrate data are anal yzed using
a series of 10 comunity netrics that are conbined into a single index of bhiological integrity.
Such a measure indicated the severity of mning inpacts to Silver Bow Creek. Selected netrics
are al so conbined to devel op separated indices of biological integrity for metals and organic
effects at each station. The interpretation of the nacroinvertibrate data i s dependent upon
many subjective factors associated with the validity of individual netrics, the conbination of
metrics used for cumul ati ve assessnents, and the inpact categorizations based on index scores.
Notwi t hstanding these limtations, the data provide an indication of the current status of
nmacroi nverti brate comunities, the degree of recovery over past conditions, and sone insight
into potential causative agents.

Four nacroinvertibrate sanpling stations were |ocated along Silver Bow Creek. Two of these
stations were | ocated upstream of the SST QU boundary, one bel ow the waste water treatnent

pl ant and one bel ow the Colorado Tailings. The other two stations were |located at Mles
Crossing and at the lower end of the operable unit above the Warm Springs Ponds. The results
and concl usions for this reach of streamindicated that biological integrity was severely
inmpaired by netals and organic pollution and that netals renmained the prinary cause of inpacts
to nacroi nverti brate above the Warm Springs Ponds (McQuire, 1995). Metals toxicity depressed
biological integrity and restricted the benthic fauna to a few tolerant species. Biologica
responses to nutrient and organic inputs were limted in the netal s-dom nated environnent.

Results fromthese stations also indicated that there was a slight inprovenent in biologica
integrity frombelow the Colorado Tailings to the Warm Springs Ponds. This condition was
hypot hesi zed to reflect the buffering effect of organics fromthe waste treatnent plant
effluent and/or the distance frompotential sources of contam nation

Al gae are useful biononitors of water quality because they have known environnental

requi renents and pollution tolerances. The results of this study for the Mles Crossing
station and the station upstreamof the Warm Springs Ponds indicated that the biologica
Jintegrity at both stations was poor and the overall inpairnent at both stations was severe
For conparison, just below the ponds at a station on the dark Fork River below the nouth



of Warm Springs Creek, biological integrity was good and the overall inpairnment was m nor
Vi. SUWRRY OF QU RI SKS

The Draft Baseline R sk Assessnent for the SST QU was i ssued by MDEQ for public conmrent in
January 1995 (MDHES, 1994a). The U S. EPA and MDEQ have defined carcinogenic potential risk in
excess of 1 in 10,000 and hazard indices in excess of 1.0 as unacceptable. This definition of
unacceptabl e risk to human health has been incorporated into the Draft Baseline R sk Assessnent
for the SST QU and the SST QU Prelimnary Renedi ation CGoals (PRGs). The BRA Executive Summary
is located in Appendi x C.

Hurman Heal t h Concl usi ons

The Streanside Tailings Baseline Hunman Health R sk Assessnent eval uated three exposure
scenarios to determne the health risk related to QU use by residents, workers (occupational),
and receptionists. Both existing and reasonably anticipated future exposure scenarios were
eval uated. Risks were divided into those which may cause cancer and those whi ch cause adverse
health effects other than cancer (non-carcinogenic risks).

Resi dent s

To evaluate potential residential exposure to floodplain contam nants, MDEQ consi dered a house
| ocated outside, but adjacent to, the floodplain with a yard | eading down | eadi ng down to
Silver Bow Creek. Under this scenario, children adults could be exposed to contam nated soils
| ocated outside and inside the floodplain and within the residential yard. Exposure to stream
wat er and instream sedi nents was eval uated under the recreational scenario. The vast najority
of residents in Rocker, Silver Bow, Ransay, and Qpportunity live outside the area of greatest
impact fromtailings and their exposure to contam nants is expected to be limted

The prinmary carcinogenic risk to people living in or near the QU cones entirely frompotenti al
exposure to arsenic in soil and groundwater (Table 6). Elevated concentrations of arsenic can
be found in tailings areas such as the Ransay Flats and in upper alluvial (less than 20-feet
bel ow ground surface), near-stream groundwat er

Noncar ci nogeni ¢ ri sks exceeded acceptable levels for arsenic in soils under the residentia
scenario (Table 7). As with the carcinogenic risks, the noncarcinogenic risks vary dependi ng
on the anmpbunt of contamination a person contacts. Noncarcinogenic risks related to arsenic
cadmi um copper and zinc in groundwater were found only in upper alluvial, near-stream
groundwater within and directly adjacent to the floodplain. The risks posed by |ead
contamnating in soil are generally within the acceptabl e range based on the ri sk nodel used
in Butte.

Limted groundwat er data denonstrate that the upper alluvial groundwater exceeds drinking water
standards in sone areas and al so suggest that |ower alluvial groundwater does not presently
exceed drinking water standards except in Subarea 4. Mst, if not all, water supply wells are
located in lower alluvial groundwater but could potentially draw water fromthe upper all uvial
system

Cccupati ona

The occupational scenario evaluates the risk to workers within the QU and focuses on
agricultural workers in areas outside the floodplain. The risk assessnent indicates that
carcinogenic risk falls within an acceptable range (Table 8). Noncarcinogenic risks to
agricultural workers are nostly related to arsenic and are al so generally acceptable (Table 9).
If workers were to equally divide their work tine between areas inside and outside the
floodplain their risks mght be higher by a factor of three and coul d exceed acceptabl e | evels.

Recepti oni sts

Bot h carci nogeni ¢ and noncarcinogenic risks to QU visitors are posed by future use of the

rail road beds which exceed the acceptable EPA risk range (Table 10 and 11). This could becone
a concern if present plans for use of railroad beds as a trail systemare devel oped. El evated
| evel s of arsenic where past ore concentrate spills occurred on the railroad beds create a



hazard to recreational users and would therefore require cleanup. As in the residential
scenario, using the Butte nodel, the risks posed by |ead are within the acceptabl e range.

Ecol ogi cal Concl usi ons

The Ecol ogi cal Ri sk Assessnent was conducted in a nanner simlar to, although | ess quantitative
than, the hunman risk assessnment. The conclusions generally focus on whether the environnent
(plant and animal life) is or may be adversely inpacted. A summation of the risk is presented
in Table 12.

In Silver Bow Creek, which is devoid of fish and nost other aquatic life forns, the presence of
m ne waste contamination is the primary factor limting the health of the aquatic environment.
These contanminants affect both the water quality and i nstreamsedinments in Silver Bow Oreek and
create a toxic environnent for fish and nost benthic nacroinvertibrate. Qher physical
conditions which may adversely affect the health of Silver Bow Oeek include situation of the
stream bottom channelization, and di sturbance of adjacent |and and streanside (riparian)

habi t at .

In addition to the netals associated with mning waste, the risk assessnent al so eval uated the
risk to the environnment from pentachl orophenol (PCP) and pol ycyclic aromatic hydrocarbons
(PAH), both of which originated fromthe Mntana Pol e Superfund site, as well as from dissol ved
amoni a and nitrogen related to the Butte public treatnent works. PCP and PAH were not
considered significant for instreamsedinment. Amonia, nitrogen, and | ow di ssol ved oxygen
content are inportant to water quality in sone area of Silver Bow Creek which are affected by
these paraneters. These contaminants are expected ultinmately to be addressed in connection
with the sewage treatnent operations.

Soi |

Many near-streamsurface soil area are critically inpacted by tailing deposits and devoid of
vegetation. Surface soil risk evaluated in terms of the toxicity of contam nants to plants
(phytotoxicity). The contam nants posing the greatest threat in surface soils include arsenic,
copper, lead, and zinc. Mderate threats are posed by cadm um and nercury because of

upt ake into plants.

Surface Water

Surface water has been severely inpacted throughout the length of Silver Bow Creek and serves
as a contam nant pathway to the aquatic environnment. 1In Silver Bow Creek, popul ations of trout
and other fish have been elimnated entirely. Risks fromsurface water relate to how the
contam nants nmay adversely affect aquatic plants, fish and other streamlife. Surface water
contam nants which pose the greatest risk to the health of the streaminclude copper and zinc
(Figures 7 and 8). Copper is a significant risk throughout the QU. Zinc is a significant
threat in upstreamsections of Silver Bow Creek but its concentration and potential risk
decrease somewhat downstream of Mles Crossing. Cadmium |ead, nmercury, and pentachl or ophenol
are consi dered noderate threat. Ammonia, nitrogen, and to a | esser extent, |ow dissolved
oxygen are other significant limting factors in certain reaches of Silver Bow O eek.

Sedi ment

The contam nated instream sedi nents of Silver Bow Creek are a critical contam nant pathway to

i npacted surface water and aquatic biota, particularly benthic nacroinvertibrate. Contam nants
in sedinent posing a high risk to the environnent are arsenic, cadm um copper, |ead, nercury,
and zinc (Figure 9 - 14). Mercury is a contam nant which bi oaccunul ates and can potentially

bi omagni fy. Mercury poses a snmall current threat because there are not fish in the stream
However, fish and other biota exposed to the levels of nmercury currently in the stream sedi nent
could be at risk.

<I MG SRC 0896112 &



TABLE 6

Carci nogeni ¢ Risks for the Residential Scenario a

Pat hway Chemi cal RMVE Ri sk Aver age Ri sk
I ngestion of Soil/ Sedi nent Arsenic 2.5 x 10-4 4.4 x 10-5
Cadmi um NC NC
Copper NC NC
Lead NC NC
Mer cury NC NC
Zinc NC NC
I ngestion of G oundwat er Arsenic 3.11 x 10-4 6.7 x 10-5
Cadmi um NC NC
Copper NC NC
Lead NC NC
Mer cury NC NC
Zi nc NC NC
Dermal Contact wth G oundwat er Arsenic 2.99 x 10-9 NA
I nhal ati on of Dust Arsenic 3.17 x 10-5 9.51 x 10-7
Total Carcinogenic R sk 5.6 x 10-4 1.1 x 10-4
a Total carcinogenic risks have been rounded to the nearest tenth.
NC = Not cal cul ated, chem cals are not carcinogens for this exposure pathway, or carcinogenic

sl ope factors are not avail abl e.
Only RME exposure is assessed for this pathway.

s



TABLE 7

Noncar ci nogeni ¢ Hazard Quotients and Hazard Indices for the Residential

Pat hway

I ngestion of Soil/ Sedi nent

Pat hway HI

I ngestion of G oundwat er

Pat hway HI
Dermal Contact with G oundwat er
I nhal ati on of Dust

Total H

Cheni cal

Arsenic
Cadmi um

Copper
Lead

Mer cury
Zi nc

Arsenic
Cadm um
Copper
Lead

Mer cury
Zi nc

Arsenic

Arsenic

RVE HQ

5.26 x 10-1

NC

NC
7.11 x 10-2
1.1 x 101
3.10 x 10 O
1.6 x 10 0
2.73 x 10 0

NC

NC
4.00 x 10 O
1.2 x 101
2.23 x 10-5

NC

2.3 x 101

Pat hway H's and total H's have been rounded to the nearest tenth.

Hazard Quoti ent

HI Hazard | ndex

a

NC = Not calculated, data are insufficient for quantitative anal ysis.
NA = Only RVE exposure i s assessed for this pathway.
|_Q

Scenario a

Aver age Ri sk

.03 x 10 O
.44 x 10-2

.5 x 10-1

NC

NC

.28 x 10-2

.2x100

.22 x 100

.30 x 10 -1

.69 x 10 0

NC

NC

4.75 x 10-1

51 x 100

NA

NC

8.4x 100



TABLE 8

Car ci nogeni ¢ Risks for the Cccupational Scenario a

Pat hway Chemi cal RVE R sk

I ngestion of Soil/ Sedi nent Arsenic 5.4 x 10-5
Cadmi um NC
Copper NC
Lead NC
Mer cury NC
Zinc NC

I nhal ati on of Dust Arsenic 8.5 x 10-6

Total Carcinogenic R sk 6.2 x 10-5

a Total carcinogenic risks have been rounded to the nearest tenth.

NC = Not cal cul ated, chem cals are not carcinogens for this exposure pathway,

sl ope factors are not avail abl e.

Aver age Ri sk

4.3 x 10-6

5.1 x 10-5

8.5 x 10-6

or carcinogenic

66666



TABLE 9

Noncar ci nogeni ¢ Hazard Quotients and Hazard Indices for the Qccupational Scenario a

Pat hway Chemi cal RVE R sk Aver age Ri sk
I ngestion of Soil/ Sedi nent Arsenic 8.05 x 10 0 4,99 x 10-2
Cadmi um 8.0 x 10-3 6.07 x 10-4
Copper 3.29 x 10-2 2.39 x 10-3
Lead NC NC
Mer cury NC NC
Zinc 3.64 x 10-3 2.90 x 10-4
Pat hway HI 8.5 x 10-1 5.3 x 10-2
I nhal ati on of Dust Arsenic NC NC
Total H 8.5 x 10-1 5.3 x 10-2

a Pathway H's and Total H's have been rounded to the nearest tenth.
NC = Not calculated, data are insufficient for quantitative anal ysis.



TABLE 10
Car ci nogeni ¢ Risks for the Recreational

Scenarios a

Pat hway Chemi cal RVE R sk
I ngestion of Soil/ Sedi nent Arsenic 6.2 x 10-5
Cadmi um NC
Copper NC
Lead NC
Mer cury NC
Zinc NC
Pat hway Ri sk 6.2 x 10-5
I ngestion of Surface Water Arsenic 3.4 x 10-8
Cadmi um NC
Copper NC
Lead NC
Mer cury NC
Zi nc NC
Pat hway Ri sk 3.4 x 10-8
Dermal Contact with Surface Water Arsenic 3.2 x 10-9
I ngestion of Rail Road Bed Materi al Arsenic 1.2 x 10-3
Cadmi um NC
Copper NC
Lead NC
Mer cury NC
Zinc NC
Pat hway Ri sk 1.2 x 10-3
I nhal ati on of Rail Road Bed Materials Arsenic 1.8 x 10-5
Cadmi um NC
Copper NC
Lead NC
Mer cury NC
Zinc NC
Pat hway Ri sk 1.8 x 10-5
a Total carcinogenic risks have been rounded to the nearest tenth.

NC = Not cal cul at ed,

slope factors are not avail able.

chemi cal s are not carcinogens for this exposure pathway,

Aver age Ri sk

9.0 x 10-6

666686

9.0 x 10-5

10-9

7.3 x 10-0

1.4 x 10-4

666686

[EEY
N
x

S
N

©
N

x 10-5

666686

9.2 x 10-6

or carcinogenic



TABLE 11

Noncar ci nogeni ¢ Hazard Quotients and Hazard I ndices for the Recreationa

Pat hway

I ngestion of Soil/ Sedi nent

Pat hway Hi

I ngestion of Surface Water

Pat hway Hi

Dermal Contact with Surface \Water

Chemi ca

Arsenic
Cadmi um
Copper
Lead
Mer cury
Zinc

Arsenic
Cadmi um
Copper
Lead
Mer cury
Zinc

Arsenic

Ingestion of Rail Road Bed Materials Arsenic

Pat hway Hi

Cadmi um
Copper
Lead
Mer cury
Zinc

Inhal ation of Rail Road Bed Materials Arsenic

Pat hway Hi

Total HI

Cadm um
Copper
Lead
Mer cury
Zi nc

Scenario a
4-12 Year Ad Child
RMVE HQ Aver age HQ
8.95 x 10-1 1.03 x 10-1
8.14 x 10-4 8.14 x 10-4
3.97 x 10-2 5.15 x 10-3
NC NC
NC NC
6.28 x 10-3 8.89 x 10-4
9.5 x 10-1 1.1 x 10-1
3.89 x 10-4 9.0 x 10-5
2.25 x 10-5 5.22 x 10-6
3.26 x 10-6 6.94 x 10-6
NC NC
NC NC
1.35 x 10-5 2.23 x 10-6
4.6 x 10-4 1.0 x 10-4
1.96 x 10-5 4,57 x 10-6
1.65 x 10 1 2.02 x 10 0
7.42 x 10-2 1.08 x 10-2
1.91 x 10 O 1.8 x 10-1
NC NC
NC NC
1.56 x 10-1 8.07 x 10-3
1.9 x 10 1 2.2 x 100
NC NC
NC NC
NC NC
NC NC
NC NC
NC NC
NC NC
2.0x 10 1 2.4 x 100

a Pathway H's and Total H's have been rounded to the nearest tenth
NC = Not calculated, data are insufficient for quantitative analysis.
HQ = Hazard Quoti ent H = Hazard | ndex

1-3 Year A d Child
Aver age HQ

RVE HQ

4.17 x 10 3
.47 x 10-2
2.18 x 10-1
NC
NC
3.02 x 10-2

w

4.5 x 10-0

8.75 x 10-4
5.05 x 10-5
7.33 x 10-5
NC
NC
3.04 x 10-5

1.3 x 10-3

3.06 x 10-5
7.44 X101
3.34 x 10-1

8.58 X100

NC
NC
7.02 x 10-1

8.4x 10 1

666666

G

9.0 x 10 0

2.
2.
1

AN DN

1.

91 x 10-1
05 x 10-3
52 x 10-2
NC
NC

.31 x 10-3

.1 x 10-1

.02 x 10-4

.17 x 10-5
.56 x 10-6

NC
NC

.02 x 10-6

2.3 x 10-4

.12 x 10-6
.55 x 10 0
.43 x 10-2
.06 X 10-1

NC
NC
82 x 10-2

5.0x 10 0

666666

G

5.4 x 10 0



Sinplified Summary of Ecol ogi cal

Medi a (units)

Surface Water

ng/ L

ng/ L
ng/ L
ng/ L
ny/ L

ng/ L
ng/ L

ny/ L

ng/ L
ng/ L
ng/ L

Sedi nent
ny/ kg
ny/ kg
ny/ kg
ny/ kg
ny/ kg
ny/ kg
ny/ kg
ny/ kg

TABLE 12

Chemi cal

Anmoni a

Arsenic (D
Cadmi um (D)
Copper (D)
Di ssol ved

Lead (D
Mercury (D)

Ni trogen
(total soluble)

PAHs (i ndi vi dual)
PCP
Zinc (D

Arsenic

Cadmi um

Copper

Lead

Mer cury

PAHs (i ndi vi dual )
PCP

Zinc

Ri sks from Cheni cal Stressors

Arith. Mean Conc/ Effects
w95 Conc Conc 1
3.11 / NC 0.53-2.7
15.56 / 24.1 48- 850
1.66 / 2.26 0.47-5.0
50.74 | 59.56 3.9-54
~9.15 / NC 4.0
3.0/ 6.57 0. 8-500
0.16 / 0.16 0.012-4.0
1.75-9. 19/ NC 0.03-1.0
0.02 / NC 0.1-5.0
8. 01/ NC 3.5-14.5
336.19 / 585.99 40- 277

75.16 / 113.11 23.8-24.8
4.66 / 7.01 3.9
828 / 1,579.89 325-354
250.5 / 318.66 62.4

3.49/ 6.7 0.2-2.0
0.054-1,563 /NC 4-100
0.367 / 0.634 4.2-21

1,380.13 2,120. 27 1, 064

Ri sk
Pot ent i al

Mbd to High
(location/timng
dependent)

Low

Mod

H gh
Low to H gh
(location/timng
dependent)

Mod

Low to Mod

Mod to high
(location/timng
dependent)

Low

Mod

H gh

H gh
H gh
H gh
H gh
H gh
Low
Low
H gh



Sinplified Summary of Ecol ogi cal

Medi a (units)

Sur f ace Soi |

ng/ kg
ng/ kg
ng/ kg
ng/ kg
ng/ kg
ng/ kg

ng/ kg

ng/ kg

TABLE 12 (conti nued)

Chemi cal

Arsenic

Cadni um

Copper

Lead

Mer cury

PAHs (i ndi vi dual)

PCP

Zi nc

Ri sks from Cheni cal Stressors

Arith. Mean Conc/
w95 Conc

303.1 / 514.9
6.45 / 11.95
1,470.4 | 2,484.9
723.63 / 1,241.4

1.82/ 5.7
Not Anal yzed

Not Anal yzed

1,835.6 / 2,920.7

1 Description and source listed in Table 5-17

NC. not Cal cul ated

D. dissol ved

Effects
Conc 1

25-100
4-50
60- 100
250-1, 000
2-1 0
1-10

0.5-5.0

200-500

Ri sk
Pot ent i al

H gh

Mod

H gh

H gh

Low to nod
Unknown/
Probably | ow
Unknown/
Probably | ow
H gh



Effects Basis for Effects Concentration
Concentration

(ng/L)

3.9 LOAEC (growth & reproduction), freshwater invertebrates
and sal noni ds ( EPA 1985c)

5.0 LOAEC (growt h), freshwater plants (EPA 1985c)

10. 3 Chroni ¢ AW (di ssol ved), hardness = 100 ng CaCC3/L
( EPA 1985c)

12 Chronic AWQC, hardness = 100 ng Ca C3B/L (EPA
19850C)

18 Acute AWXC, hardness = 100ng Ca COB/L (EPA 1985Q)

54 Mean 96 hr LC50, Rainbow trout, CFR - simlar water

quality (USFWs & VW 1992)

Copper Effects Concentrations
in Surface Water

<I MG SRC 0896112 H>



Effects Basis for Effects Concentration
Concentration

(ug/'L)

40 LOAEC (growt h), freshwater plants (EPA 1987)

93.5 Chroni ¢ AW (di ssol ved), hardness = 100 ng CaCC3/L
( EPA 1987)

110 Chronic AWQC, hardness = 100 ng CaCB/L (EPA 1987)

120 Acute AWXC, hardness = 100 ng Ca COB/L (EPA 1987)

150 Mean 96 hr LC50, Rainbow trout, CFR — similar water
quality (USFWs & VW 1992)

277 LOAEC (growth & reproduction), freshwater invertebrates

and sal noni ds

Zinc Effects Concentrations
in Surface Water

<I MG SRC 0896112 | s>



Effects
Concentration

(my/ kg)
4.2

6.0

22.1

23.8

24.8

33

50

54

85

<I MG SRC 0896112 J>

Basis for Effects Concentration

Background concentrations, uncontamn nated sedi nent,
Great Lakes precolonial horizon (persaud . 1993)

Lowest Effect Level, benthic organisms, Ontario (Persaud
et al. 1993)

Low range of bioassay effects concentrations, co-
occurrence anal yses (COA), nultiple species (Long &

Mor gan 1990)

No Effect Concentration (NEC), length, Hyalella azteca
(FW8 & UW 1992)

NEC, nmaturation, Hyalella azteca, (FWs & UW 1992)

Severe Effect Level, benthic organisns, Ontario (Persaud
et al. 1993)

Concentration at which adverse effects are al ways observed
(Long & Morgan 1990)

Low range of apparent effects concentrations (AET),
mul tiple species (Long & Morgan 1990)

Ef fects Range - Median (AER-M (Long & Morgan 1990

Arsenic Effects Concentrations
i n Sedi nent



Effects
Concentration

(mo/ L)
1.1

3.9

4.3

5.6

5.8

6.0

9.0

10.0

<I MG SRC 0896112 K>

Basis for Effects Concentration

Background concentrations, uncontamn nated sedi nent,
Great Lakes precolonial horizon (Persaud . 1993)

No Effect Concentration (NEC), length and maturati on,
Hyal el | a azteca (FWs & UW 1992)

Low range of bioassay effects concentration, co-
occurrence anal yses (COA), nultiple species (Long &
species (Long & Morgan 1990)

Low range of spiked sedi nent bioassay (SSB), multiple
species (Long & Morgan 1990)

Low range of apparent effects concentrations (AET),
mul tiple species (Long & Morgan 1990)

Lowest Effect Level, benthic organisms, Ontario (Persaud
et al. 1993)

Ef fects Range -- Median (ER-M and concentration al ways
associated with adverse effects (Long & Morgan 1990)

Severe Effect Level, benthic organisns, Ontario (Persaud
et al. 1993)

Cadm um Ef fects Concentrations

i n Sedi nent



Effects
Concentration

(my/ L)

15.0

16.0

17.8

25.0

110

325

354

390

<I MG SRC 0896112 L>

Basis for Effects Concentration

Low range of bioassay effects concentrations, co-
occurrence anal yses (COA), nultiple species (Long &
Mor gan 1990)

Lowest Effect Level, benthic organisms, Ontario (Persaud
et al. 1993)

Low range of spiked sedi nent bioassay (SSB), multiple
species (Long & Morgan 1990)

Background concentrations, uncontamn nated sedi nent,
Great Lakes precolonial horizon (Persaud . 1993)

Low range of apparent effects concentrations (AET),
mul tiple species (Long & Morgan 1990) and Severe

Ef fect Level, benthic organisns, Ontario (Persaud et
al . 1993)

No Effect Concentration (NEC), length, Hyalella azteca
(FW8 & UW 1992)

No Effect Concentration (NEC), maturation, Hyalella
azteca (FWs & UW 1992)

Ef fects Range -- Median (ER-M and concentration
al ways associated with adverse effects (Long & Morgan
1990)

Copper Effects Concentrations

i n Sedi nent



Effects
Concentration

(ng/ L)
23

26.6

31

62.4

110

120

250

<I MG SRC 0896112 M>

Basis for Effects Concentration

Background concentrations, uncontamn nated sedi nent,
Great Lakes precolonial horizon (Persaud . 1993)

Low range of bioassay effects concentrations, co-
occurrence anal yses (COA), nultiple species (Long &
Mor gan 1990)

Lowest Effect Level, benthic organisms, Ontario (Persaud
et al. 1993)

No Effect Concentration (NEC), length and nmaturati on,
Hyal el | a azteca (FWs & UW 1992)

Ef fects Range- Median (ER-M

Low range of apparent effects concentrations (AET),
mul tiple species (Long & Morgan 1990)

Severe Effect Level, benthic organisns, Ontario (Persaud
et al. 1993)

Lead Effects Concentration

i n Sedi nent



Effects Concentration
(my/ Kg)

0. 02

<I MG SRC 0896112 N>

Basis for Effects Concentration (EPA 1985 e)
Background concentrations, uncontam nated sedi nents,
Sout h Dakota (Eisler 1987a)

Range of bioassay effects concentrations, co-occurrence
anal yses (CQA), nmultiple species (Long & Morgan 1990)

Background concentration, uncontamn nated sedi nments,
Great Lakes pre-colonial horizon (Persaud et. al 1993)

Lowest Effect Level, benthic organisms, Ontario
species (Long & Morgan 1990)

Range of apparent effects concentrations (AET), multiple
species (Long & Morgan 1990)

Ef fects Range-Median (ER-M (Long & Morgan 1990)

Severe Effect Level, benthic organisns, Ontario (Persaud
et. al 1993)

Range of spi ked sedi nent bi oassay(SSB), nultiple spe-
cies (Long & Morgan 1990)

Mercury Effects Concentrations
i n Sedi nent



Effects
Concentration

(mo/ ko)
51

65

98

120

130

260

270

820

1064

Basis for Effects Concentration

Low range of spiked sedi nent bioassay (SSB), multiple
species (Long & Morgan 1990)

Background concentrations, uncontan nated sedi nent,
Great Lakes precolonial horizon (Persaud . 1993)

Low range of bioassay effects concentrations, co-
occurrence anal yses (COA), nultiple species (Long &
Mor gan 1990)

Lowest Effect Level, benthic organisms, Ontario (Persaud
mul tiple species (Long & Morgan 1990)

Low range of apparent effects concentrations (AET),
mul tiple species (Long & Morgan 1990)

Concentration at which adverse effects are al ways observed
(Long & Morgan 1990)

Ef fects Range -- Median (ER-M (Long & Mdrgan 1990)

Severe Effect Level, benthic organisns, Ontario (Persaud
et al. 1993)

No Effect Concentration (NEC), length and nmaturati on,
Hyal el | a azteca (FWs & UW 1992)

Zinc Effects Concentrations

in Sedi nent



VII. DESCR PTI ON OF ALTERNATI VES

A brief description of the QU cleanup alternatives the agencies considered in the Feasibility
Study (FS) report follows. The estinmated present worth cost of each alternative includes
capital cost and annual operation and nai ntenance cost. |In calculating costs, renedial action
tine frames are limted to 30 years, even for those alternatives requiring perpetual operation
and mai nt enance.

The devel opnent and eval uati on of renediation alternatives under consideration for the SST QU
is nore fully docunented in the FS (ARCO 1995b). Initial screening was reported in the
Prelimnary Renedial Action Objectives Report/Treatnment Technol ogy Scopi ng Docunent (ARCO
1993d). Subsequent devel opnent and refinenment of the alternatives was docunented in the FS. A
full range of alternatives fromno action through total renoval of all contam nants was carried
through the detailed analysis of the FS. Alternatives were considered for each of the four
contam nated nedia and were evaluated, utilizing the NCP' s renedy selection criteria, on a
subarea basis in the FS. Those alternatives which were significantly deficient in neeting
renedi al action objectives in certain subarea for specified nedia were dropped fromfurther
consideration after the detailed analysis. Alternatives carried forward were then subjected to
conparative analysis in the FS, again on a nedi a-specific and subarea basis. Finally,
representative groupi ngs of the nedia-specific and subarea alternatives were assenbled into
conprehensive OJwi de alternative packages to enable MDEQ to evaluate the interaction of
alternatives for the different nedia and to conduct a reasonable conparison of the costs of
various alternatives.

The detail ed and conparative anal yses of the separate nedia alternatives formed the basis for
the assenbly of the QU wide alternatives. The nedia-specific and subarea-specific anal yses
identified several alternatives that were not capabl e of providing adequate |evels of
performance, either for the QU as a whole, for sonme subareas, or for certain conditions within
a subarea. Those alternatives were elimnated fromconsideration for use where they were
deened i nappropriate

O the seven tailings/inpacted soils alternatives, Surface Water Controls and Near-stream STARS
were determned to be wholly inadequate in neeting QU renediati on objectives and were
elimnated fromconsideration for use anywhere in the operable unit. The renmaining five
site-wide alternatives were used in the OJw de conbinations

The tailings/inpacted soils elenents of the four site-wide alternatives include four possible
conponents: STARS, partial relocation, partial renoval, total relocation or total renoval
STARS is the application of |linme anendnents to the tailings/inpacted soils and revegetation

to treat and stabilize the tailings in place. Relocation and renoval differ only in the

| ocation of the repository for excavated materials (nunerous |ocal repositories vs. one or two
regi onal repositories, respectively). The difference between partial relocation/renoval and
total relocation/renoval is how nmuch tailings/inpacted soils are excavated. Tota

rel ocation/renoval of materials for the entire QU woul d excavate all 2.5 mllion cy of
tailings/inpacted soils. Partial relocation/renoval alternatives would excavate only portions
of the tailings/inpacted soils, as described in each alternative.

O the railroad alternatives, two active alternatives, Limted Renoval and In-situ Arendnent,
were used in addition to no action

In addition to no action, two groundwater renediation alternatives, Source Control and Punp and
Treat, were considered in the FS. The punp and treat alternative was elimnated fromfurther
consi derati on because the cost of active treatment was not commensurate with benefits gained in
actively treating the potentially wi despread, but relatively |ow |level, of groundwater
contamnation found at the QU. Therefore, except for the No Action conbined alternative, only
Source Control was included in the OUJwi de alternatives.

Three alternatives for renediating i nstream sedi nents were considered: No Action, Limted
Renoval , and Total Renoval. For either renoval option, both on-QU and regi onal repository
| ocations were eval uat ed.

The QU-wi de alternatives were assenbled by building on the No Action alternative, which was
used to provide a baseline for conparing the other alternatives. As was the case for the



conparative analysis, subarea characteristics pertinent to a specific alternative were
considered during the assenbly process so that, generally, alternatives that were determ ned
not to be applicable to certain subareas were not used in an OJwide alternative. One
exception to this condition is the STARS alternative which, although determned to have linited
applicability in Subareas 1 and 3 and not carried forward through the conparative analysis for
t hese subareas, was used as an OJwi de alternative to provide an option |ying between total
in-situ treatment and total renoval for the entire QU

Al t hough there were nmany different conbi nations possible for OJw de alternatives due to both
the nunber of alternatives considered and the nunber of subarea in the SST QU, the progression
fromsinpler and |l ess costly alternatives to nore conplex and nore costly alternatives could be
acconpl i shed using only a relatively few conbinations. This was done by conbi ning nmedi a
alternatives that added a clear benefit toward achi eving nmaxi num attai nnent of the eval uation
criteria, thereby noticeably inproving each progressive conbination. Consequently, only a
limted nunber of QU w de alternatives were assenbled for further consideration.

During the process of devel oping the OJwi de alternatives, MDXEQ recogni zed that overall
protection of human health and the environment and | ong-term effectiveness and permanence coul d
be enhanced in certain subareas by nodifying the quantity of material that woul d be excavated
under the partial renoval /STARS or partial relocation/STARS alternatives. The partial

renoval / STARS and partial relocation/ STARS options evaluated in the detailed and conparative
anal yses renoved only saturated tailings/inpacted soils and overlying tailings, |eaving
substantial areas of tailings that were to be STARS treated in floodplain. The STARS treated
areas woul d be subject to erosion and re-entrai nment of tailings into the streamduring stream
nmeander and hi gh-fl ow events. The considerable residual risk and the need for waiver of the
floodplain and solid waste di sposal ARARs associated with those alternatives |ed MDEQ to

devel op and consi der nodified partial renoval /STARS and partial relocation/STARS alternatives
as potential QU wi de alternatives that could provide better protectiveness and conpliance with
ARARs. Details of the nodified partial renoval /STARS and nodified partial relocation/ STARS
alternatives are provided in the FS (ARCO, 1995b) and the proposed plan (MDEQ 1995).

Alternative No. 1 - No Action
Estimated present worth cost: $700,000 to $1, 400, 000
I npl enentation time: 3 - 5 years

This alternative includes the No Action Alternative for tailings/inpacted soils, railroad
material s, groundwater and instream sedi nents. The No Action Alternative is included prinarily
to satisfy NCP requirenents and provi de a baseline by which to conpare other site-w de
alternatives.

Under Alternative No. 1, no further action would be taken. Contam nated tailings/inpacted
soils, instreamsedinents, railroad materials, and groundwater would renmain in the QU and woul d
continue to mgrate and inpact groundwater, Silver Bow Creek, and instream sedi nents. The
costs for the no-action alternative are those associated with continued adninistration of
nmonitoring and institutional controls for a period of 30 years. Actual costs and efforts
associated with the no action alternative would be incurred indefinitely beyond the 30-year
peri od.

Alternative No.2 - STARS Treatnent of Tailings/Inpacted Soils, No Action for Instream
Sedi ments, and In-situ Treatnment of Railroad Materials

Estinmated present worth cost: $13,000,000 to $24, 000, 000

I npl enentation time: 3 - 5 years

The prinmary conponent of this alternative is STARS, which was devel oped as a potential | ow cost
alternative to the renoval and controlled disposed of the tailing/inpacted soils that conprise
the prinmary source of contam nation at the QU. Al though STARS treatnent of tailings/inpacted
soils was not evaluated in the conparative analysis for Subareas 1 and 3 because of potenti al
effects of erosion of STARS treated areas due to stream neander and overbank flows, this
alternative was included in the OJ)wi de analysis so that total in-situ treatnment could be
conpared with the other OJw de renoval alternatives.

Under this alternative, approximately 1,950,000 cy of tailings/inpacted soils would be treated
in-situ with the STARS technol ogy. An estinmated 550,000 cy tailings underlying the treated



materials would remain untreated. This treatnent woul d enabl e establishnment of vegetation

t hereby reducing overland fl ow and wi nd erosion. Instream sedi nents and groundwat er woul d
receive no action and a linmted amount of inpacted railroad nmaterials posing a risk to human
health and the environnment would be treated in-situ with Iime amendnents. |In areas of expected

resi dential devel opnment (i.e. outside the floodplain) this alternative would use a soil cover
where the contam nants pose significant hunman health risk. Considerabl e | ong-term nai ntenance
and nonitoring would be required. Restrictions on QU access and use woul d be necessary.

Alternative No.3 - Partial Relocation and Partial STARS Treatnent for Tailings/Inpacted Soils,
Limted Renoval for Instream Sedinents, and In-situ Treatnent of Railroad Materials

Estinmated present worth cost: $21, 000,000 to $40, 000, 000

Inpl emrentation tinme: 3 - 5 years

This alternative was devel oped to address one of the primary sources of contamn nated
groundwater, saturated tailings. Under this alternative, a total of approxi mately 480,000 cy
of tailings/inpacted solid and an additional 220,000 cy of tailings/inmpacted soils which
overlie the saturated tailings/inpacted soils would be excavated, relocated outside the
floodplain, and treated with STARS anendnents. Fill material woul d be brought in to replace a
portion of the excavated soils. The remaining approximately 1,800,000 cy of tailings/inpacted
solid not considered to be saturated would be treated in place with STARS anendnents and
reveget at ed

I nstream sedi ments woul d be renoved and rel ocated out of the floodplain with the rel ocated
tailings. The volune of instreamsedinents defined for linmted renoval represents all fine-
grained (< 1m) instream sedi ments, which account for the majority of highly contam nated
instreamsedinments. Only limted data exist to estimate the volunes of instream sedi ments by
size fraction. Based on quantities of instreamsedinents estinmated during the R, about 73,000
cy of fine-grained instream sedi nents woul d be renoved.

Rail road materials would receive in-situ treatnent under this alternative by applying STARS
amendnents to the inpacted railroad grade naterials. As part of the STARS treatnent, limted
soil cover is also considered where recreational users mght cone into contact with high
concentrations of contam nated railroad nateri al

Alternative No.4 - Partial Renoval and Partial STARS Treatnent of Tailings/Inpacted Soils
Li mited Renoval of |nstream Sedinents, and Limted Renoval of Railroad Materials
Estinmated present worth cost: $27,000,000 to $47, 000, 000
I npl enentation time: 3 - 5 years

This alternative is nearly the sane as Alternative No. 3 except that the saturated
tailings/inpacted soils and i nstream sedi nents would be transported to a regional repository at
Qpportunity Ponds or a location along Browns Qulch. In addition, railroad materials containing
contam nants that pose a risk to human health or the environnent woul d be renoved and di sposed
along with the tailings/inpacted soils and instream sedi nents.

Alternative No. 5 - Total Relocation of Tailings/Inpacted Soils in Subareas 1 and 3, Partia
Rel ocation and Partial STARS Treatnent in Subareas 2 and 4, Limted Instream Sedi nrent Renoval
and Limted Renoval of Railroad Materials

Estinated present worth cost: $32,000,000 to $55, 000, 000

I npl erentation tine: 4 - 6 years

This alternative has been devel oped to address the limtations of STARS in effectively neeting
the SST QU s threshol d protectiveness standards and ARARs. Under this alternative, an
estimated total of 1.76 mllion cy of tailings/inpacted soils which are saturated by
groundwater, potentially eroded by natural streammigrating and/or flood events would be
relocated to dry closure areas |ocated adjacent to the QU but outside of the floodplain. Tota
excavation of all tailings/inpacted solid within the floodplain would be required in Subareas 1
and 3 because those in-situ treatnent areas could not be adequately protected from erosion
This alternative nodifies partial relocating to include excavation and rel ocation of al
tailings/inpacted solid within the floodplain in Subarea 2 and excavation and rel ocati on of
additional near-streamtailings in Subarea 4. |In Subarea 2, about 280,000 cy of
tailings/inpacted soils in the Ransay Flats area | ocated outside of the floodplain would be
consolidated and treated with STARS, with a portion covered with top soil if residentially



used. In Subarea 4, approximately 540,000 cy out of the 1,300,000 cy identified in the subarea
woul d be relocated and the renminder treated with STARS. Excavated tailings/inpacted soils
would be fully treated with |line amendnments prior to placenent in the relocation areas.

As in Alternative NO 3, fine-grained (< 1 mn instream sedinents woul d be excavated and pl aced
in the relocation areas with the relocated tailings. The volunme of instream sedi nents defined
for limted renmoval includes all fine-grained instream sedinents, which represent those posing
the nost significant risk to health and the environnent. As in OQJwi de Alternative No. 4,

sel ected contami nated railroad naterials woul d be excavated and placed into |ocal relocation
repositories.

Alternative No.6 - Total Renoval of Tailings/lInpacted Soils in Subareas 1 and 3, Partial
Renoval and Partial STARS Treatnment in Subareas 2 and 4, Limted Instream Sedi rent Renoval, and
Limted Renoval of Railroad Materials

Estinmated present worth cost: $39, 000,00 to $66, 00, 000

I npl enentation tinme: 4 - 6 years

Alternative No. 6 was the alternative proposed by the agencies in the proposed plan. This
alternative is simlar to Alternative No. 5, with the exception that tailings/inpacted soils,

i nstream sedi mrents, and railroad materials renoved woul d be transported and deposited in a
regional dry closure repository instead of adjacent relocation areas. Under this alternative
an estimated total of 1.76 mllion cubic yards of tailings/inpacted soils would be renoved to
regi onal repositories located in Browns @il ch and/or at Opportunity Ponds. Total renoval of

all tailings/inpacted soils within the floodplain would be required under this alternative in
Subareas 1 and 3. |In Subarea 2, about 280,000 cy of tailings/inpacted soils in the Ransay
Flats area | ocated outside of the floodplain would be consolidated and treated with STARS and a
portion covered with top soil. |In Subarea 4, approximately 540,000 cy out of the approxi mately
1,300,000 cy identified in the subarea woul d be renoved and the renai nder treated with STARS

The sane anobunts of instream sedinents and railroad materials would be renoved as under
Alternative No. 5, but they also would be hauled to the regional repository.

Alternative No. 7 - Total Renoval of Tailings/lInpacted Soils, Total Renoval of Instream
Sedi ments, and Linited Renoval of Railroad Materials

Esti mated present worth cost: 48,000,000 to $79, 000, 000

I npl enentation time: 4 - 7 years

This Q) wi de alternative requires the nost rigorous action and essentially renoves all
identified materials containing contamnants in tailings/soils and instream sedi nents. Renova
of railroad materials would be linmted to those areas where they pose a potential risk to hunan
health and the environment. This alternative differs fromAlternatives 5 and 6 in that it

i ncludes renoval of all waste sources in and out of the floodplain to a regional dry
repository. A total of approximately 2.55 million cy of tailings/inpacted soils would be
renoved fromthe QU. In addition, instreamsedi ment renmoval would address all instream
sedinents, not just the fine-grained fraction. Sedinent volunes for total renoval would be
approxi mately 236,000 cy, which would include instreamsedinents to a depth of about 2.5 feet
bel ow the present streambed. There would be a mnor |evel of |ong-term naintenance

and nonitoring associated with this alternative.

VII. SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

Section 300.430(e)(9) of the NCP requires that the agenci es evaluate and conpare the renedial

cl eanup alternatives based on the nine criteria listed below The first two criteria -overal
protection of human health and the environment and conpliance with ARARs, are threshold
criteria and nust be nmet. The selected renedy nust represent the best bal ance of the selection
criteria.



Eval uati on and Conparison Criteria

Threshold Criteria

1. Overall protection of hunman heal th and environnment addresses whether or not a
renedy provi des adequate protection and descri bes how potential risks posed through
each pathway are elimnated, reduced or controlled through treatnent, engineering
controls or institutional controls.

2. Conpliance with applicable or relevant and appropriate requirenents (ARARS)
addresses whether or not a remedy will conply with federal and state environmental

| aws or provides grounds for invoking a waiver.

Primary Balancing Criteria

3. Long-term effecti veness and pernmanence refers to the ability of a renedy to naintain
reliable protection of human health and the environment over tine once cleanup goals
have been net.

4, Reduction of toxicity, nmobility and volune through treatnent refers to the degree that
the renmedy reduces toxicity, nobility and vol ume of the contam nation.

5. Short-term ef fecti veness addresses the period of tine needed to conplete the renedy,
and any adverse inpact on hunman health and the environnment that may be posed
during the construction and inplenentati on period until cleanup goals are achieved.

6. I npl enentability refers to the technical and admi nistrative feasibility of renedy,
including the availability of nmaterial and services needed to carry out a particular
option.

7. Cost evaluates the estimated capital costs and operation and nami ntenance costs,

cal cul ated at present value, for each alternative.

Mdifying Criteria

8. State agency acceptance indi cates whether, based on its review of the information, the
state (MDEQ concurs w th, opposes or has no comment on the preferred alternative.
However, for this QU MDXEQ is the | ead nanagenent agency and EPA is the
support agency. As such, the State has identified the selected renedy and EPA has
concurred with and adopted that identification.

9. Communi ty acceptance is based on whether comunity concerns are addressed by the
sel ected renmedy and whether or not the comunity has a preference for a renedy.
Al t hough public coment is an inportant part of the final decision, MXEQ and EPA
are conpelled by law to bal ance community concerns with all of the other criteria.

I n assessing cl eanup options, MDEQ and EPA eval uated a w de range of nedi a-specific
alternatives for each of the four subareas of the SST QU. After detailed analysis and
conparative evaluation of the nedia-specific alternatives, seven conprehensive alternatives
addressing all nedia in the entire QU were devel op and eval uated. The seven alternatives were
descri bed and key el ements of the evaluation were presented in the preceding section. Follow ng
is a brief summary of the agencies' conparative evaluation of the seven alternatives.

Additional detail regarding the entire devel opment and eval uati on of the SST renedi ati on
alternatives is presented in the Feasibility Study (ARCO 1995b), and additional analysis is
presented in the Responsiveness Summary (Appendix D) in response to specific comments regarding
the eval uation of alternatives.

1) Overall Protection of Human Health and the Environment: OU-wide Alternatives 1 (No Action)
and 2 (STARS) were determined to not nmeet the threshold criterion of overall protection of
human health and the environnment. Alternatives 3 (Limted Relocation/STARS) and 4 (Limted
Renoval / STARS) provided significant inprovenents in overall protectiveness, but were found
deficient in denonstrating |ong-term protectiveness because of reliance on STARS technol ogy at
extensive locations within the floodplain that would be subject to erosion and failure during




natural stream neander and high-flow events. Alternatives 5 (Mdified Rel ocation/STARS) and 6
(Modi fi ed Renoval / STARS) were eval uated to provide acceptable overall protectiveness in the
short and long-term Aternatives 3 through 6 all included linited renoval of instream
sedinents. Limted renoval of instream sedinents was determined to be adequately protective of
hunman heal th and the environnent, assum ng that successful tailings/inpacted soils renediation
was al so conpleted. Alternative 7 (Total Renoval) would provide the greatest overall
protection of human health and the environmnent.

2) Conpliance with ARARs: QU wide Alternative 1 would conply with very few of the ARARs
established for the QU Alternative 2 would not conply with najor surface water, groundwater,
floodplain, or solid waste di sposal ARARs. Alternatives 3 and 4 woul d be expected to inprove
surface water quality in the near term but would likely be a factor in the inability of Silver
Bow Creek to nmeet surface water ARARs in the long-term This is because MDEQ reasonably
expects that STARS applied on a large scale in the floodplain will fail to some degree over
tine, causing future contam nant |loading to the stream In addition, the application of STARS
within the floodplain does not neet the floodplain and solid waste ARARs. Alternatives 5 and 6
conply with all ARARs with the exception of the floodplain and solid waste managenment ARARs

for the areas in which STARS would be applied in the floodplain under these alternatives. As
di scussed in Section X below, the agenci es have determ ned that under certain conditions, and
ARAR wai ver nay be invoked for the limted use of in-situ STARS treatnent, |eaving treated
wastes in certain areas of the floodplain, as contenplated under Alternatives 5 and 6. The
nore extensive use of STARS in the floodplain under Alternatives 3 and 4 woul d not neet the
criteria for invoking the ARAR wai ver, which are detailed in Sections I X and X bel ow.
Alternative 7 would neet all ARARs wi thout waiver

3) long-termEffectiveness and Permanence: OU-wi de Alternative 1 provides no |ong-term
effectiveness. Alternative 2 would provide no inprovenent in groundwater quality where
tailings and groundwater are in contact and woul d have severe limtations in effectiveness and
per manence where STAR Sin applied to near-streamand floodplain locations. Alternatives 3
and 4 are roughly equivalent in terns of long-termeffectiveness. Both of fer nmjor inprovenents
over Alternative 2 by renoving many of the tailings causi ng groundwater contam nation and nuch
of the overland flow sedinent |loading to the stream Al so, these alternatives renove

contam nated fine-grained instream sedi nents. However, the over-reliance on STARS technol ogy
in the floodplain reduces substantially any expectation of |ong-termeffectiveness and

per manence of the remedy and the renedy woul d be expected to unravel over tinme. Alternative 3
is somewhat downgraded in long-termeffectiveness to the extent it would rely on in-situ
treatment of inpacted railroad materials, which is considered | ess effective than limted
renoval. Alternatives 5 and 6 greatly increase the expected | ong-term effectiveness and

per manence by renovi ng nost contam nant sources fromthe floodplain so that any chance of
re-entrai nment of contamnated naterials into the streamis effectively elimnated.

Contam nants would be left in the floodplain only in those | ocations where they could be
determned to be safe fromfuture erosion and re-entrai nnment. Contam nated fine-grained

i nstream sedi mrents woul d be renoved under Alternatives 5 and 6, providing adequate |ong-term
effectiveness for that nedia. Aternative 7 provides the greatest |level of long-term
effectiveness and permanence

4) Reduction of Toxicity, Mbility or Volune Through Treatment: OU-w de Alternative 1

provi des no reduction of toxicity, nobility, or volune. Alternative 2 provides for in-situ
lime treatment of nearly 2 mllion cubic yards of tailings/inpacted soils that woul d reduce
nmobility and therefore phytotoxicity of certain metals in the soil. However, the preference
established in CERCLAis for treatnent which "permanently and significantly reduces" vol une,
toxicity or mobility of the contam nants. 42 U S. C 8 9621(b)(1). The treatnent involved here
could not be expected to be permanent if the |inme anendnents are physically separated fromthe
contam nants through erosion or other processes. Aternative 3 provides reduced | evels of
in-situ treatment in conmparison with Alternative 2, but provides nore permanent reduction in
nmobility by placing sonme treated contam nants in dry repositories not subject to erosion by
streamforces. Alternative 3 would treat contam nated railroad materials by |inme anendnent and
therefore further reduce the nobility and toxicity of those contam nants. However, erosion of
the amended naterials, which would reverse the treatnent, is considered possible and even
likely in certain locations. Alternative 4 has considerabl e reduced use of treatnent, but
woul d achieve a reduction in nobility by placing the materials in a dry repository.

Alternative 5 has the naxi nrum permanent reduction in nmobility through treatnent because all
materials would be treated, either in protected in-situ locations or in the relocation areas.




alternative 6 would provide reduced | evels of treatnent, but substantial pernmanent reduction in
nmobility by renmoving nost contam nants fromthe floodplain environnent. The degree of
reduction in toxicity, mobility, or volune through treatnent of contam nated instream sedi nents
woul d depend entirely on whether excavated instream sedi ments were treated during di sposal

this woul d be possible under Alternatives 3 and 5. However, Alternative 4 and 6 would attain
permanent reduction of nmobility by placing the materials in secure repositories. Aternative 7
woul d provide no treatnent, but woul d acconplish permanent reduction in nmobility by placing all
materials in a secure repository.

5) Short-termEffectiveness: Alternative 1 has no risks associated with inplenmentation since
no action is taken, although future actions would be required because no renedi al action
objectives would be nmet. Alternative 2 requires the | east construction of any action
alternative and therefore provides greater short-termeffectiveness, although this again would
be offset by the probability that future action would be required. Alternative 3 and 4 would
have greater short-terminpact on both nearby residents and the environment because substantia
excavation, haul age, and di sposal would be required. O the two, inpact on the |oca
comunities would be greater with Alternative 4 because considerable nmore truck traffic would
be necessary to transport excavated naterials to regional disposal areas. Alternative 5 and 6,
by requiring excavation of about twi ce as rmuch tailings/inpacted soils as Alternatives 3 and 4,
woul d exhi bit even greater short-terminpacts during construction of the remedy. Alternatives
3 through 6 are all considered relatively equal with respect to short-terminpact on the
environment during construction. Alternative 7 would have the greatest risk to | oca
comunities and the environnment during construction

6) Inplenentability: Al alternatives are considered inplementable using standard
construction technologies. Alternatives 2 is the nost easily inplenented action alternative
since it involves lime application and revegetati on using standard constructi on and
agricultural equipnment with very little work in areas of shallow groundwater. Al ternatives 3
and 4 present greater difficulties because excavati on of saturated tailings is required,

al t hough standard construction dewatering techni ques are expected to be adequate to facilitate
excavation. Alternatives 5 and 6 require nore substantial excavation, although generally no
greater excavation under saturated conditions than for Alternatives 3 and 4. A ternatives 3
through 6 would all required sone renoval of instream sedi nents, which present construction
difficulties but should not be substantially different than renoval of near-streamtailings
saturated in the groundwater. In fact, excavation of saturated tailings and re-routing of the
streaminto the excavated area will be the likely approach for dewatering the streamso that
excavation of instream sedi ment can proceed. Alternative 7 would require total renoval of

i nstream sedi ments, which would present significantly greater difficulties than any of the
alternatives requiring limted renoval of fine-grained i nstreamsedinents only. Alternatives
that require limted renoval of railroad material would present inplenentation difficulties in
termof coordinating construction during use of the active rail lines. Alternatives requiring
in-situ treatnment of railroad beds could be nore easily inplenented. |If rail haul of excavated
materials were used under Alternatives 6 or 7, difficulties in termof coordinating |oadi ng and
haul operations with active railroad use woul d be encountered

7) Cost: The conbination of the nedia-alternatives into QJwide alternative presents the

range of total costs that could be expected if all four nedia (tailings/soils, groundwater

railroad materials, and instream sedi nents) were renediated concurrently. The presentation
of costs in this manner elimnated duplicative cost elenents, such as road buil ding

noni toring, and operation and nai ntenance (O &, between the nedia

Total costs included anticipated capital costs to construct the remedy and anti ci pat ed
operation, maintenance, and nonitoring costs over a 30-year period (Table 13). The annua
operation, maintenance and nonitoring costs have been discounted at a 7 percent annua
capitalization rate to obtain a present worth for those costs.

8) State Agency Acceptance: The State of Mntana has been the | ead agency for the devel opnent
of this record of decision and has sel ected an anended Alternative 5 as the renedy contai ned
herein. EPA has participated in the remedy sel ection process as the support agency and had
concurred with and adopted the renedy sel ection




9) GComunity Acceptance: Public comment on the Renedial |nvestigation, R sk Assessnent,
Feasibility Study, proposed plan (MDEQ 1995a) and all other pertinent docunents was solicited
during the formal public comment period extending fromJune 9, 1995, to August 7, 1995. An
anal ysis of and responses to comunity comments are found in the Responsiveness Sunmary

(Appendi x D).

Table 13
Total Vol unes of Contam nated Materials Renpved or
Rel ocat ed and Cost

Site-Wde Vol une Rel ocated to Vol une Renoved to Esti mat ed
Al ternative Near Site Repository Regi onal Repository Cost
Nunber (cy) (cy) (mllions)
1 0 0 $0.7 - $1.4
2 0 0 $13 - $24
3 773, 000 0 $21 - %40
4 0 943, 800 $27 - 347
5 1, 716. 940 0 $32 - $55
6 0 1, 936. 940 $39 - $66
7 0 2740, 300 $48 - $79

NOTE: Cost of the renedy described in this ROD are different fromthose listed in the FS. The
mai n reasons are (1) 50,000 cy has already been renoved from ARCO s Denonstration Project Il in
Subarea 4, (2) in Subarea 4 an additional 170,000 cy of additional tailings/inpacted soils
woul d be treated in-situ, (3) use of a soils cover to protect health in inpacted areas outside
the floodplain, (4) the volunes of railroad materials to be renoved or treated was better

del i neated, and (5) Ransay Flats has an additional 40,000 cy outside of the 100-year

fl oodpl ai n.

During the public comment period, MDEQ and EPA received extensive comments from ARCO, the
potentially responsible party which conducted the RI/FS under an Adm nistrative O der on
Consent issued by MDEQ Comments received fromARCO indicate its opposition to the preferred
alternative No. 6 in the proposed plan (MDEQ 1995a) and the selected renedy, A ternative 5.
Inits initial comments, ARCO preferred the approach of a conbination of site-wi de Aternatives
2 and 3; ARCO s proposed action consists primarily of in-situ STARS treatnment with renoval of
approxi mately 50% of the saturated tailings. ARCO comments with MDEQ and EPA responses are al so
found i n the Responsiveness Summary.

As is clear in the summary text and tables of Appendi x D - Responsiveness Summary, the najority
of people and entities who comrented on the proposed plan (MDEQ 1995a) supported the proposed
alternative, Alternative 6, or preferred a nore protective cleanup (Alternative 7). nany

peopl e who comrented believed that the 100-year floodplain was an unsafe place to store
tailings and that STARS technol ogy | ong-term effectiveness was extrenely questionabl e.

However, coments submtted by ARCO as well as representatives of |ocal government and various
business entities in the area, vehenently objected to certain cost elenments of the proposed
Alternative 6. Since cost is a prinmary concern and was cl ear focus of certain of the public
coments received, the agencies have nodified their proposal to substantially reduce the costs
of inplenmenting the renedy, still allowing for the design and inplenmentation of a renedy that
wi Il protect human health and the environnent and attain ARARs, except as appropriately waived.

I X.  SELECTED REMEDY

MDEQ and the EPA have selected a renedy that is intended to be the final renedial action for
the SST QU. This action addresses the principal threats and provi des for treatnent and
appropriate | ong-term nanagenent of contami nated tailings/inpacted soils, instream sedi nents,
and railroad nmaterials. Mich of the treated materials will remain in the QU. Consequently, the
QU will require | ong-term nmanagenent and nonitoring.

Based upon consi deration of CERCLA requirenents, the detailed analysis of alternatives, and
public comrents, MDEQ and EPA have determined that OJwi de Alternative 5, as generally



described in the Feasibility Study (ARCO 1995b) and the proposal plan (MDEQ 1995a), with
certain clarifications, represents the best bal ance of considerations using the selection
criteria and is the appropriate renedy for the QU. As presented here, this alternative will
protect human health and the environnent by renoving or treating sources of contami nation to
soils, surface water, groundwater, and instream sedinents. The long-termeffectiveness and
degree of pernmanence of the selected remedy are high. MDEQ does not expect any unnanageabl e
short-termrisks associated with this alternative. This remedy will conply with all applicable
or relevant and appropriate requirenents, except where a wai ver of such requirenents has been
determined to be appropriate. This renedy is cost-effective because the estimated costs are
proportional to its overall effectiveness. This renedy uses pernanent sol utions and treatnent
technol ogi es to the nmaxi mum extent practicable. Al contaminated QU naterials will be treated,
therefore the selected renedy will also satisfy the preferences for treatnent as a principa

el enent of the remedy and for on-site renedies established in CERCLA. Wile certain other
alternatives may better satisfy certain individual selection criteria, the selected renmedy best
nmeets the entire range of the selection criteria and achieves, in the deternmination of both EPA
and MDEQ the appropriate bal ance, considering QU specific conditions and the criteria
identified in CERCLA and the NCP. The criteria described above are discussed in nore detail in
Section X, Statutory Determ nations.

Conponents of Sel ect ed Renedy

Sone refinements to QU-wide Alternative 5 have been nade to clarify the criteria used to
require excavation of tailings/inpacted soils, to nore precisely identify excavati on of

contam nated railroad bed materials, to delineate an end | and use for Subarea 1, and to specify
institutional controls, nonitoring, and nai ntenance requirenents that will be used to manage
the Silver Bow Creek corridor in the future. This record of decision establishes cleanup

| evel s or physical criteria for the contam nants of concern. The principal contam nants of
concern at the SST QU are arsenic, cadm um copper, |lead, nercury, and zinc

Tai l i ngs/ I npacted Soils

Tailings/inpacted soils are the prinmary contam nant source for the SST QU (Figure 15). There
are three predom nant ways in which tailings/inpacted soils contaminate other Silver Bow O eek
media: tailings in direct contact with groundwater; infiltration of precipitation through
tailings; and erosion of tailings into Silver Bow Greek (Figures 3 - 6).

To neet the established QU renedial action objectives, tailings/inpacted soils will be renoved
fromthe 100-year floodplain, as defined in the CHRM H || (1989a) report, where: (1)
tailings/inpacted soils saturated by groundwater during any part of the year, (2) in-situ
Streanbank Tailings and Revegetation Study (STAR) treatment cannot reliably immobilize the
contam nants, for exanple, due to the thickness of the tailings/inpacted soils, proximty of
the tailings/inpacted soils to groundwater, or |lack of appropriate buffer nmaterial between the
treated tailings/inpacted soils and the groundwater, or (3) the treated tailings/inpacted soils
coul d be eroded back into the streamby natural lateral streammgration, avulsion, overbank
flow or flood events and subsequent erosion

Excavati on of contami nated tailings/inpacted soils fromnost areas within the floodplain is
required. The specific depth of excavation and the anount of excavated naterials will be
determ ned by the agencies during renedi al design/renedial action. The renoved vol une will
included all tailings/inpacted soils continuously or seasonally saturated by groundwater
together with the tailings/inpacted soils overlying these saturated tailings (collectively,
"saturated tailings"), as well as tailings/inpacted soils subject to erosion and reentrai nnent
into the streamover tine as determ ned by the agencies. These two criteria relate prinarily
to the location of the particular tailings deposit; the agencies having determined that it is
not appropriate to leave treated tailings in place in such locations. |In addition, in
determ ni ng whether other tailings nust be renoved, the agencies are to consider, for the
particular tailings deposit, such factors as the depth and thi ckness of the tailings deposit,
the proximty of the tailings to groundwater and the nature of any buffer materials/native
soils between the tailings and the groundwater. The basis for and the nmanner in which all of
these criteria are to be applied is further explained later in this section. Tailings that are
not in a saturated or threatened location and that are situated so that STARS treatnent can
reliably immobilize the contamnants will be treated in-situ.



The total volume of saturated and overlying tailings/inpacted soils to be renoved is presently
estinmated at approximately 700,000 cy. The total volume of tailings/inpacted soils subject to
erosion and therefore to be excavated is estimated at approxinmately 850,000 cy. Al remaining
tailings/inpacted soils (approximately 950,000 cy) within the QU will be treated in-situ with

the STARS technol ogy and will include appropriate nonitoring, maintenance and protection from
washout or erosion fromlateral streammgration and flood fl ows.
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Tabl e 14 presents the estinmated volunmes to be renoved by subarea. Figure 15 portrays exanpl es
or possible relocation repositories and saturated tailings, while Figure 16 illustrates
potential renoval and in-situ STARS treatnent |ocations.

Tabl e 14
Summary of Estinated Media Specific Renobval Vol unes
for SST Renedial Action

(cy)
Subar ea Tai l i ngs/ I npacted Soi | I nst ream Rai | r oad
(total volunme of Sedi nent s Material s

tailings/inpacted soil)

1 285, 000 15, 000 17, 000
(285, 000)
2 529, 000 27, 000 25, 000
(808, 000)
3 160, 000 5, 600 30, 000
(160, 000)
4 576, 000 29, 700 0
(1, 300, 000)
Tot al 1, 550, 000 73, 000 72, 000

(2, 550, 000) 1

1 The site contains approxinmately 2.5 nty of tailings/inpacted soils of which 2,220,000 cy are
in the current 100-year floodplain. 280mO000 are |located within Ransay Flats and out of the
present 100-year floodplain. Approximtely 50,000 cy was renoved from ARCO s Denonstration
Project Il in Subarea 4. Al volunmes are in cubic yards (cy).

Excavated tailings/inpacted soils will be relocated to safe, local repositories clearly outside
of the 100-year floodplain as defined by CHM H || (1989a), provi ded that appropriate

| ocations can be obtained and an appropriate institutional controls/naintenance program can

be inmpl enented (see Contingency Measures at the end of this section). Tailings/inpacted soils
placed in the relocation repositories will be fully treated with Iime anendnents in lifts and
will be revegetated in accordance with the STARS technol ogy.

I nstream Sedi nent s

A portion of the tailings/inpacted soil eventually becones incorporated with instream sedi nents
at the bottomof Silver Bow Creek. These sedinments are highly contam nated. Concentrations are
between 10 and 65 tinmes higher for arsenic, cadmum |ead, zinc, and 400 tines hi gher for
copper than are found in other area streans which drain highly mneralized geol ogi c areas



(Essig and Moore, 1992). Nunerous researchers have denonstrated that while in the stream
these sedinents severely limt the nunber and types of benthic nmacroinvertibrates which live in
the stream sedi nents, and these sedinments could act as a source of contamnation to future

cl eaner surface water (Ingersoll et al., 1995b,c; MacDonald et al., 1995; Smth et al., 1995
Wodward et al., 1995). Like tailings thenselves, the majority of contam nated sedi ments vary
in size froma coarse sand to a very fine silt or clay (PTlI, 1989).

To neet the remedi al objectives for the SST QU, MDEQ and EPA have determ ned that al

contam nated fine-grained sediments will be renoved. Fine-grained (defined here as all

i nstream sedi ments equal to or less than one mllineter) instreamsedinments |located in al
depositional areas will be renoved and placed in repositories outside the floodplain with the
tailings/inpacted soils and railroad materials. This size fraction was identified because it
corresponds with the size of the tailings/inpacted soils and contains the bul k of instream
contam nation. Specific volunmes and |locations to be excavated will be determ ned by the
agenci es during renedial design. This sedinent volune is presently estinmated at 73,000 cy
(Tabl e 14), although recent nappi ng perfornmed by ARCO (Maxi m 1995) has indicated that a | esser
vol unme nmay be present (approximately 25,000 cy).

After renoval of contaninated instream sedi nents, the channel bed and streanbank will be
reconstructed to an appropriate slope and other critical dinensions with naterials of
appropriate size, shape and conpositions. This reconfigured streanbed will contain suitable
bedf orm nor phol ogy (riffles, bars, pools, etc.) for aquatic habitat.

I nstream sedi ment nonitoring will be perforned during and after the response action to verify
the locations and concentrations of contam nated instream sedi ments, and macroi nvertibrate
abundance and diversity, as well as appropriate geonorphic bed configuration. Mintenance to
address continuing sedi nent contami nation over tinme nay be necessary, depending on the results
of long-termnonitoring. Streanbanks will require adequate growth nedia to allow for inmmediate
establ i shnent of a healthy riparian vegetative systemto protect the renedy from high fl ows.

Rail road Materials

Certain portions of one abandoned historic railroad enbanknment and two operating railroads
along Silver Bow Creek were constructed with mne and mll wastes fromthe Anaconda Conpany
operations such as waste rock and slag. This material represents a source of contam nants to
Silver Bow Creek via runoff, to groundwater via infiltration, and to receptionists who m ght
use the abandoned enbanknment as a trail for walking or biking. The renmedy will excavate, treat
and/or cover all contam nated railroad bed naterials that pose a risk to hunman health or the
environnment. Al concentrate spills, which are the primary human health concern, will be
renoved and di sposed in an appropriate and secure disposal facility in accordance with any
applicable RCRA requirenents. The in-situ STARS technol ogy or soil capping is expected to be
appropriate for all other areas of the inactive grade presenting human health ri sk and not
likely to be eroded by the stream Railroad naterials that directly inpact the streameither
at bridge abutnents or where these naterials forma streanbank will be excavated and di sposed
in repositories outside the floodplain along with the tailings/inpacted soils and instream
sedi ments. The actual anount and net hods of excavation and/or treatnent will be determ ned
during renedial design. The estinated vol une designated for renoval have been refined since
the rel ease of the proposed plan (MDEQ 1995a). The estimated vol une of excavated railroad
materials is 72,000 cy (Table 14).

Moni tori ng and mai ntenance of the renediated railroad areas and nmaterials will be required to
ensure that contam nant sources are not exposed fromerosi on and do not cause contam nant
| oading to the stream

G ound and Surface Water

Cenerally, groundwater within the QU flows towards and into Silver Bow Oreek. Elevated
concentrati ons of copper and zinc and exceedances of drinking water standards for arsenic and
cadm umare present in groundwater (ARCO 195a). Surface water and instream sedinent quality
is inmpacted by dischargi ng contam nated groundwater (Benner et al., 1995). Wile Silver Bow
Creek ground and surface water are prinmary receptors of SST QU contam nation, no separate
renedi al action is being prescribed for these nedia. Renedial activities for to other SST QU
medi a under this record of decision and for sources of contam nants upstreanl of fsite under



other cleanup actions will Iimt further releases to ground and surface water with the goal of
ultimately attaining ground and surface water standards within the QU. The prescribed renoval
of tailings/inpacted soils, fine-grained instreamsedinents, and railroad materials will allow
for the attainment of instream sedi nent and surface water objectives and standards, over tine.
Renovi ng the source of groundwater contam nation by addressing the tailings/inpacted soils and
railroad materials, will allow contam nants in groundwater to attenuate over tine through
dilution, adsorption, precipitation, dispersion, and should allow eventual attainnent of
groundwat er st andards.

Long-termnonitoring of surface water and groundwater is a critical elenment of the renedy.
Surface water will be nonitored for conpliance at nunerous points in the QU to ascertain
possi bl e contam nant | oading fromonsite/ nearsite contam nant sources. Goundwater will be
nonitored at | ocations of docunented or reasonably suspected groundwater contam nation, all
rel ocation areas, and other |ocati ons where STARS treatnent has been appli ed.

Moni tori ng, Coordi nation, and Schedul e

An institutional controls program which nust be funded on a permanent basis has part of the
renmedy, will be coordinated through a joint effort of the Butte-Silver Bow and Anaconda- Deer
Lodge | ocal governnents. Institutional controls, nonitoring, and naintenance will be
integrated into a Silver Bow Creek corridor managenent program The programwill be

establ i shed and maintained in a manner to be approved by the agencies that will ensure that
all aspects of the QU renedial action, both within and outside of the floodplain, are

mai ntained for the long term that future land uses in the area are consistent with the
scenari os upon which cleanup |l evel decisions for this action have been based (recreational),
and that institutional control, nonitoring and mai ntenance nmechani sns will be adequate to
ensure protectiveness over the long term

Butte-Silver Bow County and ARCO are initiating research on constructed wetland as a potenti al
treatment technol ogy for waste water nutrient discharge and stormmater nmetal s contam nation.
To coordinate with this research, the end | and use in Subarea 1 has been delineated as
wetlands. After renoval of all identified contam nant sources (tailings/inpacted soils,
instream sedi ments, railroad materials, etc.) in Subarea 1, reconstruction of the Subarea will
be designed to incorporate use of the area as wetlands. Constructed wetlands may be used as a
treatment systemfor nutrient and /or netals treatnent, if use of such wetlands treatnent in
this area is ultimately determned to be appropriate.

Construction of the proposed remedy will be coordinated with other cleanup activities al ong
Silver Bow Creek. Rel eases of contam nated sedi nents and surface water prior to, during, and
followi ng renedi al action, which mght re-contamnate Silver Bow Creek, will be suitably
controlled and treated. The design and schedule of the QU renedy will be coordinated with the
design and installation of upstream sedi nent control basins and other cleanup activities. |If
adequat e upstreamcontrol facilities are not in service at the tinme of initiation of
construction of this renedy, then additional sedinment control and treatnent facilities will be
provided as a part of this renedy.

The State of Montana and ARCO are engaged in litigation, brought under CERCLA, involving
natural resource danmages in the Upper dark Fork River Basin (State of Montana v. Atlantic
Richfield Conpany, U S.D.C. Case No. CV-83-317-H). That litigation includes clains for danmges
for injuries to natural resources within the SST QU. As aresult of that litigation, the State
has devel oped a restorati on plan which would provide for certain actions to restore the injured
resources in the QU. (See "Restoration Determination Plan, Upper dark Fork River Basin,"

Cct ober 1995). As provided by CERCLA and applicable regulations, the restorati on plan seeks to
acconpl i sh nmore extensive goals than the renedial actions, and would do so by addressing the
sane contam nated area. The inplenentation of the final renmedial action plan for the SST QU
will be coordinated to the maxi numextent possible with any inplenentation of the State's
restoration plan for Silver Bow Creek, in order to naximze the benefits of both efforts and to
avoid duplication of effort. Such coordination could include, for exanple, adjustnent of
schedul es for specific portions of the actions, the conbination or coordination of specific
actions under the two plans, or allowing a nore extensive restoration action to be inplenented
in certain areas, as long as the restoration action would acconplish all of the goals of the
renedi al action in those areas.



Description and Linmtations of the Streanbank Tailings and Revegetation Studies (STARS)
Technol ogy

In 1986, the Montana Departnent of Health and Environment Sciences (now MDEQ initiated the
Streanbank Tailings and Revegetation Studies (STARS) to deternmine the feasibility of chemcally
amending tailings materials in-situ adjacent to Silver Bow Creek. The purpose was to attenpt to
devel op an effective alternative less costly than renoval

The purpose of the study was three-fold:

1) Buffer the acid produces by netal sulfides present in the tailings naterials.
2) Reduce the nobility of metals that |each through the tailings.
3) Provide a suitable growh nediumthat will support a vegetative cover consisting of

grasses and forbs. Wody species such as willows were not investigated in the
STARS study. The vegetative cover would act to reduce the amount of noisture that
coul d percol ate through the anended tailings, reduce erosion fromsurface runoff,
and reduce wi nd bl own dust.

The study was conducted by Montana State University's Reclamation Research Unit and Schafer and
Associated in three phases. Phases |Is was designed to test a variety of chem cal anendnents on
tailings in the laboratory and to determ ne the conbinati on of anendnents that best reduced the

concentration of nmetals neasured in water |eached through the anended tailings. In conjunction
with the chem cal testing, greenhouse studies were undertaken to determne the m xture of plant
species that would grow best in anended tailings. Phase Il consisted of field trails to test

the nost effective chenical amendrments determned in Phase I's. Several different anendnent

m xi ng techni ques were tested during this phase to maxim ze the depth to which the anendnents
could be incorporated. Several different seed m xtures were also tested based on the results
of the greenhouse trails. Phase Il consisted of collecting various types of soil, water, and
vegetative data over the course of three years and eval uating each of the treatnents applied

The agenci es determ ned that application of STARS anendnents were effective: in reducing runoff
production fromtreated tailings; for reducing (but not elimnating) the acid produced by neta
sul fides present in the tailings nmaterials, reducing the toxicity or nobility of nost netals
that |each through the tailings; providing a favorable growh nediumthat wll support a
vegetative cover; reducing the anount of noisture that could percol ate through the amended
tailings through vegetative managenent of the annual soil water budget; and reduci ng wi nd bl own
dust.

The agenci es di scuss bel ow specific concern which [imt the inplenmentation of the STARS
technology in the SST QU. The STARS treatability study itself was a scientific, quantitative
study which was limted in its scope. However, in evaluating the use of the technol ogy as
part of this renedy, the agencies have to consider the full range of issues involving

i mpl enentation of STARS in the floodplain

1. STARS anendnments do not appear to conpletely elimnate contam nant novenent in
por ewat er .

Data coll ected during the study denonstrated that soil pore water quality was highly variable
fromtreatnent to treatnment and year to year. GCeneral trends in soil pore water chem stry

i ndi cated that anended plots generally showed an increase in pore water pH and a decrease in
the concentrations of nost nmetals. Due to funding limtations, porewater data was limted to
three sanpling events without the benefit of replicated instrunentation. Because of this, as
well as difficulties in appropriately mxing amendnents deeper in the profile, only the 40 cm
depth increment (the shallowest depth nonitored) conclusively denonstrated effective reductions
in porewater nmetals concentrations. Arsenic concentrations were observed to increase at depth
in the anended plots at sone of the nonitored sites, which nay be attributed to the greater
solubility of arsenic with increasing pH The netals aluminum iron, and copper were
substantially less soluble in soil pore water as pH increased whil e manganese, cadm um zinc
concentrations did not have a clear correlation with increasing pH until pore water pH could be
raised to levels greater than 7.0. Mich higher anmendnent rates nay be needed to substantially
reduce concentrations of cadm um nanganese and zinc. Because of these findings, there is sone



uncertainty in the effectiveness of STARS to prevent the novenment of sonme contam nants through
the vadose zone.

2. STARS anendrents do not nmitigate the mgration of netals fromtailings/inpacted
soils saturated by groundwater

Two princi pal hydrol ogi c processes govern the mgration of netals fromtailings to groundwater
first, downward novenent of precipitation (infiltration) through tailings to the saturated
zone; and second, the inundation of tailings by groundwater.

The STARS technol ogy was never intended to renedi ated groundwater. The STARS study was

devel oped to reduce the nobility of metals in the anended tailings and enhance water use within
the rootzone, with the intent of limting vertical novenent of vadose zone water and
contamnants. There is still much debate as to the ability of the STARS technol ogy to
effectively manage the soil water budget resulting in a substantial reduction in infiltration
to groundwater. One associated condition of considerable concern is inplenmenting STARS in

ri parian areas of shallow groundwater (12 to 18 inches bel ow ground surface) because pl ant
roots may tap the groundwater table, rather than use vadose zone noisture. Reestablishnment of
a vegetative cover, even if it successfully elimnated infiltration to groundwater, is not
capabl e of addressing netals nobilized by the saturation of tailings/inpacted soils by
groundwater. QU groundwater was found to fluctuate approximately two feet. |In nmany areas a

| arge volume of tailings/inpacted soils are permanently saturated by groundwater or within this
two foot fluctuation and are therefore seasonally saturated by groundwater. Saturation of
tailings/inpacted soils by groundwater rel eases netals weakly bound to these nmaterials as well
as netal s associated with acidic vadose zone water

In addition, it has never been determined if |line amendnents can be successfully incorporated
into saturated soils. Neither STARS nor any other denonstration studies in the dark Fork
basin investigated this issue or the types of plant species that m ght be used in saturated
conditions. The STARS test plot at the Manganese Stockpile site failed, at least partly
because of the saturated conditions at the site during long periods. Al so, in MDEQ s analysis
of the STARS treatnent in saturated tailings conditions, two critical factors concerning STARS
i npl enentation indicate the STARS will not be effective: 1) The equipnent designed to mx
Iime anendnments into tailings is not likely to be able to adequately m x bel ow the water table;
and , 2) Because the highly sol uble cal ciumoxide or cal cium hydroxide is used to nmake up 40%
of the STARS anendnent, it is likely to be renmoved fromthe anended profile in ground water in
those anended tailings that are seasonally saturated, primarily during the first year after
amendment .

To expand on the first critical factor, m xing STARS anendnents bel ow the water table was not
denonstrated at any of the ARCO denonstration projects (Denonstration Projects Is, Il, and
I11), nor was |linme mxed below the water table during Phase Il of the STARS investigation at

t he Manganese Stockpile. MDEQ believes that adequate m xing of |inme anendnents in ground water
woul d not occur due to the inherent problens of plowi ng saturated nmaterials and the physica
process used to deliver the lime to the tailings to be mxed. Wether saturated tailings were
armended during inplenmentation of the Governor's Project could not be confirmed in the published
docunentati on of the project.

The second critical factor is based on the solubility of calcium oxide or cal ci um hydroxide
amendnent. Wien mixed with soil, the pH generally rapidly rises to 9 to 10 standard units
after mxing and tends to elevate soil pH for several nonths. As ground water rises into
recently amended tailings, some quantity of the soluble cal ciumanendnents are likely to be

sol ubili zed and renoved fromthe soil as the water table | owers, even where ground water has a
near neutral pHand is slightly alkaline. Wile no data is available to quantify the anount of
amendnent that could be renoved, MDEQ believes that the uncertainty associated with this issue,
at the very least, limt the application of STARSto tailings |ocated greater than two feet
above the 1992 | ow water table el evation

Cont am nat ed groundwater results in continuing, |ong-termcontam nation of Silver Bow Creek's
surface water and i nstream sedi nents. Were contamn nated groundwater has the potential to

di scharge to the stream netals have ben shown to precipitate/adsorb on the stream substrate
(i nstream sedi ments) and potentially remain a source of contam nation to surface water. The
STARS study was never designed to investigate this contam nant mgrati on pat hway.



3. Contam nants could continue to be transported to Silver Bow Creek froma treated
fl oodpl ai n by various hydrol ogi c processes.

Overbank flows and channel mgration could be expected to re-entrain anended tailings into the
stream and i nstream sedi nents, thereby subjecting the tailings to oxidation. This is
especially true in the areas imedi ately adjacent to the active stream channel where channe

m gration and streanbank erosion processes are nost prevalent. In additions, under flood
conditions, the streamchannel is at the greatest risk of making major changes in channe

| ocation by avul sion or "junping" into abandoned channels or migrating into areas susceptible
to erosion. Once a STARS treated area is eroded, the anendnent is likely to separate fromthe
treated tailings and basi c geochem stry suggest that, over-tine, these tailings would produce
acid and re-nobilize the netals which woul d be expected to becone bi oavail able. The inpacts of
these bioavailable netals would severely Iimt the ability for renmedial actions to neet

speci fied ecol ogi ¢ and possi ble surface water quality objectives.

4, Long-term ef fecti veness

There is substantial debate regrading the |ong-termeffectiveness and pernmanence of STARS
treatment. The STARS study was designed to conpare treatnents against untreated tailings
conditions and to neasure relative differences between treatnent. Data collect during the
three year nonitoring period reasonabl e represents the short-termeffects of the treatnents.
However, it is conceivable that actual long-termeffects nmay be different than trends evident
in the three years of data presented in the STARS reports (MDQJ, 1995).

In any event, no single treatnent proved to aneliorate netals contam nation for al
environmental matrices or for the range of environnental conditions represented in the study.
Consequently, it is apparent that the STARS treatnment is not suited for all the conditions
present at the SST QU. The agenci es believe that STARS is best suited and has the fewest
limtations in tailings |ocations well away fromthe active streamchannel and well above the
seasonal high ground water elevation

Criteria For Application of the Streanbank Tailings and Revegetation Study (STARS) Technol ogy

A critical element of the renedy selection is the determ nation of which tailings may be |eft
in place and treated with the STARS technol ogy and which tailings nust be renoved fromthe
floodplain before being treated with STARS. After evaluating STARS fully and consi dering the
limtations inherent in such treatnent, MDEQ and EPA have identified certain criteria which
define where within the floodplain STARS nay effectively and reliably be inplenented

The STARS study was designed to conpare treatnent against untreated tailings conditions and to
nmeasure rel ative difference between treatnents. Data collected during the three year

nmoni toring period reasonable represents the short termeffects of the treatnents. Because of
the extrene between treatnents can not be supported at this time. It is possible that actua
long-termeffects nay be different than trends evident in the three years of data presented in
this report. Also, no one single treatnent proved to aneliorate netals contam nation for al
environmental matrices or for the range of environnental conditions represented in the study.

The criteria for determning that specific tailings/inpacted soils by STARS treated in-situ in
the floodplain are

1) The tailings/inpacted soils involved cannot be saturated in groundwater during any part
of the year. The SST QU Renedi al Investigation delineated the |ocation and vol unes of
saturated tailings/inpacted soils (ARCO 1995a). Cenerally, groundwater seasonally
fluctuates slightly over two feet in the QU

Groundwat er novenent into and out of tailings, even in STARS treated tailings, wll cause
continued contam nant migration to groundwater

2) STARS treatnment nust effectively immobilize the contamnants in the tailings/inpacted
soils. The STARS study identified the ability of the technology to successfully
i mmobi | i ze nost contam nants of concern in the short termwhere the amendnments can be
adequately mxed into the tailings and soils. The depth to which the necessary soi
amendnents have been denonstrated to be effectively incorporated is linmted to two feet.



Future techni ques nmay prove capable of effectively incorporating anendnents to a greater
depth. Moreover, because the STARS technol ogy nmay not conpletely inmobilize cadm um and
zinc and nmay potentially increase the nobility of arsenic, a mninmmthickness of native
soils material between STARS treated tailings and groundwater is needed to act as a
protective buffer. The nature and chem stry of the buffer materials nust be considered
in determ ning how much of a buffer constitutes adequate separation to prevent mgration
of contam nants into the groundwater. Tailings deposits that are thin enough that
underlying native soils can also be tilled into the tailings is a positive consideration
under this criterion

3) The tailings/inmpacted soils cannot be | ocated where they nay be eroded and re-entrained
into the stream systemthrough nornmal stream processes or ngjor flood events. STARS
treated tailings could be transported into the streamsystemif eroded during natura
stream channel mgration, avulsion or as a result of overbank flows. FErosion and
i nundation frombank-full and flood events can be estimated based on a nunber of sources
including CHRM H Il's Silver Bow Oreek - Fl ood Mddeling Study, which analyzes the latera
extent and water velocity of flood events fromregul ar bank-full to greater flood events.
Anot her unconpl i cated nethod of determ ning where the stream m ght neander to is to
exam ne where the streamhas been in the recent past.

Wiere the STARS technology is applied, regression or failure of a well-established vegetation
could occur in the future. Failure could be due to one or nore of the follow ng: (1)

weat hering of pyritic wastes producing acidity, which in turn alters the availability of plant
nutrients and toxic metals; (2) depletion of nutrients required for growh; (3) extrene weather
or surface water flow conditions; and , (4) upward nmigration of acidity, metals, or salts into
the amended zone (MDQJ, 1995). Because nunerous repositories, which will be treated with the
STARS technol ogy, will be |ocated near the floodplain in several areas along the Iength of the
stream and because in Subareas 2 and 4 |large areas of tailings will be treated in-situ with
the STARS technol ogy at the edges of or outside of the floodplain, a permanent nonitoring
nmanagenent, and nai ntenance programwi ll be an integral part of this renedy. Monitoring,
managenent and nmi ntenance will address vegetative perfornmance on both STARS treatnent areas
and renedi at ed streanbanks, streanbanks stability and channel neander, and ensure that netals
are imobilized at in-situ renediated areas. Each repository will be nonitored through

veget ati ve perfornmance, vadose zone, saturated zone, and overland flow nonitoring. The
ultimate nunber and | ocations of relocation repositories will be determ ned and approved by the
agenci es during renmedi al design.

Repl acerment fill will be required in nost |ocation where tailings/inpacted soils are renoved
Repl acenment fill and streanbank reconstruction with suitable growh nedia having an appropriate
texture and particle size distribution will be required. To the extent practicable, clean
materi al excavated fromnearby repositories will be used for replacenment fill. A key to

| ong-term streanbank stabilization will be establishment of nmature riparian vegetation. G ass,
forb, willow, and tree species will be specified based on local climatic conditions, proximty
to streamchannel, and ability to produce dense root systens at maturity. The overal

t opography of the replacenent fill nmaterial will be appropriately sloped toward the stream
channel, with the goal of creating geonorphic stability.

Wil e the exact delineation of STARS-treatnent areas will be established during renedial
design/action, these three criteria were used in anal yzing each subarea to prelimnarily
determ ne where STARS can be expected to effectively achieve protection of human health and the
envi ronment .

In Subarea 1, 67%of tailings/inpacted soils are saturated by groundwater. The confined nature
of the floodplain and the steeper streamgradient in Subarea 1 increase the probability of
adverse flood inpacts on STARS treated areas. The negative effects fromsaturated tailings,
streanbank erosion, and likely future overbank deposition of sedinment on treated area precludes
i mpl ementing STARS in this subarea. Reconstruction of excavated area in Subarea 1 will be
designated to accommpdate wetl ands. These constructed wetland will be designed in such a
manner that they will have the potential for use as organic or inorgani c contam nant treatnment,
if appropriate.

The eval uation of overall protection for Subarea 2 is the sane as for Subarea 1 except for a
considerabl e quantity of tailings/inpacted soils which |lie outside the floodplain. 1In the



Ransay Fl ats area, an estimated 280,000 cubic yards of tailings/inpacted soils |lie outside this
denmarcation. Because these tailings/inpacted soils are |located outside the floodplain are
general ly unsaturated by groundwater, are fine grained in size, and are located, in areas

above a rich organic soil horizon which hel ps attenuate netals novenent, the application of
STARS treatnment in this defined area should neet renedial action objectives (RAGs). However

the STARS treatnment technology is presently only effective in tailings 2 feet thick and | ess.
Wth present technology tailings thicker than 24-inches will need to be renoved or rel ocated
These in-situ STARS treated areas will by required to be conpletely protected fromerosion. An
estimated 529,000 cy of tailings/inpacted soils will be renoved fromthis subarea (Table 14).

Because of the confined nature of the floodplain in Subarea 3 (a relatively steep, narrow
canyon), the analysis of these criteria is nuch the same as for Subarea 1. COveral
protectiveness woul d be conpromi sed by saturated tailings, streanbank erosion, and likely
future overbank deposition of sedinent on treated areas, precluding inplenentation of STARS in
this subarea. An estinated 160,400 cy of tailings/inpacted soils will be removed fromthis
subarea (Table 14).

In Subarea 4, the potential for flood inpacts to STARS treated tailings at the edge of the
floodplain is smaller as a result of the wide floodplain, which allows dispersion of stream
energy to a nuch greater degree than in the upper three subareas. |n the near-stream areas
there is anple evidence of streammigration in the recent past. Sone of the channels are
activated during spring snowelt on an annual basis (MDQJ, 1995). The presence of buried soils
and, in many places, the separation of tailings fromgroundwater is adequate to mnimze the
noverment of netals through the vadose zone. Thus the potential effectiveness of STARS
treatment appears to be greater in this subarea than the other three subareas. In Subarea 4 an
estimated 724,000 will be treated in-situ with the STARS technol ogy while 576,000 will be
renoved to a relocation repository (Table 14).

Esti mated Costs of the Renedy

The total present worth cost of Alternative 5 was estimated in the feasibility study in the
range of $32 mllion to $55 mllion (ARCO 1995b). The estimated cost of the agencies' selected
renedy, a nodified Alternative 5, is estimated to be $24 to $46 nillion. These costs are
substantially less than originally estinmated because of the near streamrepositories, the
estimated renoval volunes of tailings/inpacted soils are somewhat | ower due to better defined
renoval criteria, nore accurate quantification of railroad materials that will be treated or
renoved, and the determ nation that soil cover materials will not be needed for potentia
residential area outside the floodplain. The cost uncertainties that are associated with this
revised estimate are listed in Table 15, 16, and 17

Cost Uncertainties

The agenci es believe that the estinmate of costs for this alternative as presented by ARCO in
the Draft FS report are accurate for decision making purposes. Al though the agencies believe
that several inportant line itemcosts are significantly over-stated in the FS, considering the
magni tude of this remedial action and the conplexity of QU conditions, the cost for this
renedi al action has been reasonabl e delineated (Table 14).

The operation and mai nt enance costs beyond the thirty year tine frane used in the FS, and the

di scount rate used to evaluate the present worth of operati on and nai ntenance costs are

i nportant considerations. MNMXEQ recogni zes that the 7 percent annual discount rate used in
the FS and cal cul ation of present worth costs w thout inclusion of inflation, as required by

the NCP, tends to underestimate future costs. D scounting nakes the costs of renedi es that

rely nmore heavily on future actions such as operati ons nai ntenance, appear |ess costly than

capital intensive renedies

Sone el enents of the renedy will be further refined during renedial design. Listed below are
cost el ements on whi ch ARCO and MDEQ di ffered when devel oping the SST QU Feasibility Study
The cost range estimated in Tables 15 - 17 is based on MDEQ s determninati ons regardi ng these
i ssues.



. Quantities of Tailings/Inpacted Soils - Quantities of tailings/inpacted soils as
calculated by NRIS were used to devel op the cost estinmates for renoval. The
quantities of saturated tailings include both the saturated tailings and the tailings

that overlie the saturated tailings. This quantity was also calculated by NRIS. The
accuracy of |ocations and anpbunts of tailings/inpacted soils is restricted by limted
data points (Table 15).

. Truck Haul - Truck haul costs were not altered fromthose presented in the original cost
estimate (ARCO, 1995b). While MDEQ believes that the bul king factor used in ARCOs unit
cost calculation is high and the travel speeds used are |ow, the conbination of these two
factors provide some conservatismto the quantity estimates and all ow for overage that
m ght be expected during tailings renoval (Table 15).

. Clean Fill for Streanbank Replacenent - The quantity of clean fill used for streanbank
repl acenent was increased fromARCO s draft FS submittal to account for a 4-inch lift of
coversoil placed over these areas. This naterial is expected to be used where necessary
to provi de an adequate seedbed for germ nation. Costs associated with truck haul age were
used to estinmate costs to transport this material fromlocal sources (Table 16).

. Roadbui | di ng - Roadbuil di ng was broken into two categories, internal and external, along
wi th the m ni mum and naxi nrum costs devel oped fromthe denonstrati on projects for each
category. For each of the alternatives except TS3, one tines (1X) the streaml|ength was
used for internal roads and one tines (1X) the streamlength was used for external roads
(Tabl e 15).

. Reveget ation (relocation area) - The costs associated with STARS treatnment in the
rel ocation areas were increased to reflect the cost of applying STARS to multiple lifts
of relocated tailings. ARCOs original estinmate provided only for treating one 12-inch
lift without treatnment of the remaining 14 lifts of tailings placed in the relocation
areas. Unit costs for this itemwere changed to the STARS unit costs and the acreage
of the relocation areas adjusted to reflect applying STARS in seven, 2-foot lifts (Table
15).

. Qperations and Mai ntenance - These costs were recalculated to reflect a percent failure
expected for each alternative rather than the man hour and equi pnent hour nethod used in
ARCO s original cost estinmate. These costs were also discounted to net present val ue at
an annual discount rate of 7%in accordance wi th EPA gui dance (EPA, 1993) (Table 15).

. I nstream Sedi ments - Costs were included to replace the streanbank in addition to the
backfill placed for the tailings/soils alternatives. Replacenent costs were based on the
lineal foot of streanbank replaced using a mninmumand maxi numrange of $16 to $40

respectively (Table 16).

<I MG SRC 0896112 Y>
<I MG SRC 0896112 Z>
<I MG SRC 0896112 AA>

Fi nal Renedi ati on Goal s, O eanup/ Perfornance Standards, and Points of Conpliance

Prelimnary renedial action objectives and prelimnary renediation goals were identified in
the Prelimnary Renmedial Action Objectives Report/Treatnent Technol ogy Scopi ng Docunent
(PRACR/ TTSD) (ARCO, 1993d). This section clarifies the final renediati on objectives, goals,

| evel s, specific cleanup standards, and points of conpliance for each of the medi a addressed
under the SST QU record of decision. Not all of the prelimnary renediation goals identified
in the PRAOR'TTSD are carried forward into the final renediati on standards. Were separate
prelimnary goals are addressed by the sane final standard, only a single goal has been
identified, and although prelimnary goals were established for organic paraneters, fina
standards for organi cs have not been established because site characterization has determ ned
that separate renedial action under this operable unit is not necessary to address organics.



Surface Water and I nstream Sedi ments
The final renedial action objectives and final renediation standards for surface water are

1. Meet the nore restrictive of the aquatic |ife or human health standards for surface water
identified in MDEQ CGircular WXB-7, through application of Is-classification requirenents.

2. Prevent exposure of humans and aquatic species to instream sedi ments having
concentrations of inorganic contam nation in excess of risk-based standards. A physica
criterion is used to define those sedinents posing the greatest risk to receptor species.
A contingency is established to devel op netal -specific concentrati ons which would be
ri sk-based, and all ow sedi nent cl eanup standards if the physical criterion standard
cannot be enpl oyed appropriately.

3. Provi ded that upstream sources of Silver Bow Creek contam nants are elimnated, neeting
the two renedi ation standards identified above should attain the remedial action
objective to inprove the quality of Silver Bow Creek's surface water and instream
sedinents to the point that Silver Bow Creek coul d support the growth and propagation of
fishes and associ ated aquatic |ife, one of the designated goals for an Is-class
stream including a self-sustaining popul ation of trout species.

Wthin a reasonable tine frame after inplenentation of the selected renedy, and contingent upon
adequat e cl eanup of upstream sources, anbient surface water quality standards, ultimately

i ncluding the WXB-7 standards descri bed above, nust be attained at all points in Silver Bow
Creek within the QU. Is-classification procedures allow for a gradual attainment of the
standards by permtting point source discharges at the higher concentration of (1) the
applicable Grcular WB-7 standard, (2) an adopted site-specific standard, or (3) one-half of
the nmean nonthly instream concentration i medi ately upstream of the discharge. Since no
site-specific standards have been devel oped as of the issuance of this record of decision, any
poi nt source di scharges under this renedial action nust neet one-half the nean nonthly
concentration in the streaminmmedi ately upstream of the discharge point, eventually reducing
as upstreamwater quality inproves, down to the WB-7 | evels.

As effective anbient water quality standards for the stream the WXB-7 |levels also set the
contam nant specific goal for the remedi ati on of non-point sources. The remediation is to be
desi gned and inplenented to ensure that non-point sources, specifically those contam nant
sources identified in this record of decision, do not contribute a contam nant |oading to the
streamthat causes an exceedance of these standards. Wile upstreamwater quality continues

to exceed these standards, the applicable Is-class limtation for these non-point sources is

t hat

no di scharge from such sources nay commence or continue which lowers or is likely to | ower the
overall quality of the streamwaters. Thus discharges fromthe non-point sources in excess of
WXB-7 levels will not actually be in violation of the standards until the water comng into the
stream from upstream sources is of a better quality. Therefore the inplenentation of the
renmedy and initial nonitoring of non-point sources should serve to identify any continuing
contam nant | oadi ng from non-poi nt sources, so that these sources can be effectively renediated
prior to the inprovenent of upstreamwater quality.

Accordingly, nonitoring should be designed to identify and | ocate any continui ng cont am nant
source. For this purpose the stream nmay be divided into reaches, which could be nodified or
narrowed, as appropriate, to identify and | ocate contam nant sources. Potential streamreaches
for which performance could be initially neasured are the foll ow ng

. LAOto the Silver Lake Pipeline discharge point

. Silver Lake Pipeline discharge point to Browns Qul ch
. Browns Qul ch to head of Durant Canyon

. Head of Durant Canyon to Gernman Qul ch

. CGerman Qul ch to Fai rnmont Road bridge

. Fai rmont Road bridge to H ghway 1 bridge

. H ghway 1 bridge to Warm Springs Pond inl et

Wiere perennial tributaries enter the SST QU (Silver Lake Pipeline, Browns Quilch, and Gernan
Qul ch), the downstream sanpling point for the upper reach will be inmediately upstream of the



tributary and the upstream sanpling point for the downstreamreach will be sufficiently
downstream of the tributary to allow for mxing of the SBC and tributary flows. Specific stream
reaches for nonitoring will be delineated during the renedi al design and adjusted as necessary
to identify continuing contam nant sources

The intent of the surface water perfornmance standard is to allow determ nati on of whet her
renedi al actions taken at the QU are successful in providing for the inprovenent of Silver Bow
Creek water quality over time in accordance with the Is-classification requirements. As
renedi al action performance data is collected, revision nay be nade to the streamreaches used
for conpliance and nonitoring requirements as appropriate. Additional details of the
performance standards may be included in any inplenmenting order.

No metal s concentration cleanup goal is established for instreamsedinents by this action

Cl eanup perfornmance standards are based on physical size criteria applied to all depositiona
areas. Specific standards may be identified in any inplenenting order, and the specific

| ocations requiring instream sedi ment excavation will be determned prior to or during renedial
desi gn, based on nore precise sanpling and nappi ng of instream sedi nent grain size and

deposi tional areas

The conpliance requirenents for instream sedi nents, including |ocations of conpliance, will be
specified during renedial design will entail, at a minimum multiple location along Silver Bow
Creek. During inplenmentation of the renedial action, conpliance will require that sedinments
mapped for excavation are renoved in accordance w th design requirenents. |nstream sedi nent
sanpling will be perforned during the response action to verify the |ocations and
concentrations of contam nated instream sedi nents

The specific performance standards for instream sedinents will be renoved of the sand sized
fraction and less (< 1M fromall depositional streamlocations, regardl ess of size, as
del i neated by MDEQ and the EPA. The objective of this standard is to renove the najority of
tailings (which also range in size from< 1mmand less) fromthe stream which constitute the
bul k of the instream sedi nent contamination. The objectives for instream sedi nents renedi a
actions is two fold, (1) renove all tailings and the majority of the contaminant |oad fromthe
streanbed and (2) is to prevent exposure of aquatic species to instream sedi nents havi ng
concentrations of contami nants in excess of published (in peer reviewed journals) risk-based
concentrations. The ultinmate goal is to inprove Silver Bow Creek over time to condition that
supports a self-reproducing fishery for trout species.

Fol | owi ng sedi nent, tailings/inpacted soils, and railroad bed renediation, nonitoring of

sedi nent characteristics in specified locations in all pertinent streamreaches will be
required. |If recontam nation of the instreamsedi nents is found to occur ,then additional work
to address the sources of the recontam nation, as well as additional excavation of
recont am nated sedinents, will be required

Tai l i ngs/ I npacted Soils

The final renedial action objectives and final renediation standards for tailings/inpacted
soils are:

1. Prevent hunman exposure to tailings/inpacted soils fromresidential or occupationa
activity within the SST QU. This will be acconplished, in part, through institutional
controls that will require the entire QU to be developed into a recreational corridor

2. Prevent erosion or migration of inorganic contam nants of concern in tailings/inpacted
soils into Silver Bow Creek or into groundwater that would prevent attainnment of
groundwat er, surface water, and sedi nent renedi ation | evels

3. Protect all solid waste within the SST QU fromfl ood di spl acenent, washout or erosion in
accordance with ARARs.

4, Prevent the saturation of tailings/inpacted soils by groundwater during any period of
the hydrol ogi c year or by bank storage of high-flow stream di scharge



5. Prevent migration of contam nants of concern in tailings/inpacted soils that woul d cause
phytotoxicity in terrestrial vegetation

Because the renedi ation of tailings/inpacted soils is based primarily upon the need to reduce
risks to environnental receptors at SST QU and because adopted soil cleanup |evels to address
the contam nants of concern are not available, no chenical action level is defined for
tailings/inpacted soils. Instead, an "order of nmagnitude definition" as defined in the Draft
R report (ARCO 1994a) of contaminated tailings/inpacted soils is utilized to identify those
soils requiring renmediation. This nethodology is expected to provide for an easily defined
performance standard for field inplenentation, while also yielding a degree of cl eanup of
tailings/inpacted soils that will provide adequate protectiveness for receptor species, without
setting specific chemcal action levels. Specific |ocations and depths of excavation or
in-situ treatment of tailings/inpacted soils to be required will be defined during renedi a
desi gn.

Nuner ous (possi bl e hundreds) additional borings will be required to ascertain the base of
tailings for the purposes of: (1) the concentration with depth, (2) determning if the
tailings/inpacted soils are saturated by groundwater, and (3) how rmuch and what tailings will
be renoved or treated in-situ

Performance will be nonitored by agency oversight during construction to ensure that

excavation, backfill, and in-situ treatnment and Revegetation are conducted in accordance with
speci fications devel oped during renedial design. Conpliance with renedial design will be
required at all location of renmedial action for tailings/inpacted soils. During |long-term

mai nt enance of the renedy, vegetation and soil nonitoring will be required at a representative
nunber locations within the SST QU. Vegetation will be nonitored for cover and density, as
well as for signs of chemcal stress fromcontam nants of concern. Soils will be neasured for
pH while soil pore-water will be nmonitored for pH and all appropriate anal ytes, which will
include all mgjor cations and anions. The specific locations and requirenents for the
long-termnonitoring programwi || be devel oped as part of the renedial design and renedia
action at the QU

An inportant el enent of the selected renedy is the establishnent of several |ocal repositories
for treated, excavated tailings/inpacted soils. Athough it is expected that these
repositories will be designed and constructed to prevent any migration of contam nants to
underlying groundwater, it will be inportant to nonitor the vadose zone water of each

i ndi vidual repository to confirmthat the technology is performng as designed. Vadose zone
pore-water will be nonitored for pH and all appropriate analytes which will include all mgjor
cations and anions. Vegetation will also be nonitored for cover and density, as well as for
signs of chem cal stress fromcontam nants of concern. The specific |ocations of lysineters
and sanpling regimen will be determ ned during renedial design and renedial action (Table 18).

Met hodol ogy to Determine the Base of Tailings/Inpacted Soils

Soi | samples were collected within and adjacent to the SST QU to determi ne both the nature of
tailings/inpacted soils ("tailings") and native soil and to provide a frane of reference

agai nst which to assess the inpact of tailings on the environnent. The nethod used for
delineating tailings/inpacted soil from "noninpacted" soils within the SST QU is described
bel ow.

To some extent, contami nants of concern nobilized by the chemi cal reactions have noved out of
the tailings and into the underlying soils. This results in a gradual decrease in
concentration of contam nants of concern with depth, with no distinct base. |In addition

al t hough several of the contam nants of concern behave in a simlar manner, the exact nobility
of each in unique. These conditions conbine to nake the determination of the base of the
tailings/inpacted soils sonewhat problenatic.

Graphs of data for distinct boreholes showing lithol ogic, chenical and physical paraneters
versus depth in the soil reveal that often the point at which the change in each of these
parameters is greatest is approximately the sane for several paraneters. At sone depth nost
nmetal s concentrations decreased an approxi mate "order of nagnitude," or factor of ten, from
concentrations neasured in the surface to near-surface depth intervals. This order of
magni t ude decrease in netals concentrations generally coincided with an increase in soil pH



and a decrease in electrical conductivity. |In other words, although there is no uni que base of
tailings with an abrupt, step-like change in chemical and physical paraneters, the point that
nost cl osely approaches that distinct change can be quantitatively chosen by exam nation of
multiple parameters. Wile this decrease netals concentrations was not equal to a specific
value for any metal, this observation provided a good "rule of thunb" to sem-quantitatively
determ ne the base of tailings inpacts for vol une determ nations.

Using this nmethod, the data for each borehol e was exam ned and the base of tailings was
determined. The term"tailings/inpacted soils" is used to describe those soils that |ie above
the order of nmagnitude change in chem cal and physical paraneters and the term "noni npacted”
soil is used to describe those soils that |ie bel ow the order of magnitude decrease. This
definitions is used to calculate volunes of tailings/soils and to draw i sopach maps of
tailings/inpacted soils. The phrase "non-inpacted soils" is a working phrase, used here to
indicate that the soils, as whole, have | ower concentrations of contaninants of concern than
tailings/inpacted soils.

To determine if this, sem-quantitatively of determning the base of tailings/inpacted soils
was applied consistently and if there was a real and distinct difference between the materials
that were above and bel ow the point chosen as the base of tailings/inpacted soils, a
statistical analysis of the two groups was done. Details of this statistical analysis are
provided in Appendix C of the Draft Renedial Investigation Report (ARCO 1995a). This
statistical analysis showed there was a distinct difference between the naterials in the two
categories, "tailings/inpacted materials" and "noninpacted materials." This perfornmance
standard will be applied in determination of tailings/inpacted soils and noni npacted soils

Sanpling will be perforned during the response action to verify that all tailings/inpacted
soi | s contam nated above the order of nmgnitude cleanup criteria are appropriately addressed
The sanpling program shall be devel oped by the agencies during renedial design

Rai |l road Materials
The final renedial action objectives and final renediation levels for railroad naterials are:

1. Prevent exposure by recreational users of the railroad beds in excess if acceptable
cancer and noncancer risks fromarsenic. Risks will be adequately reduced by renoval of
ore concentrate spills and other inpacted railroad naterials exhibiting arsenic
concentrations in excess of 2,000 ng/kg (MDEQ 1995b)

2. Prevent erosion of contami nated railroad bed materials into Silver Bow Creek to the
degree that surface water standards woul d be exceeded, or instream sedinents would be
contam nated, or vegetation on adjacent relocation or STARS treated areas woul d be
adversely inpacted

The SST QU Baseline Ri sk Assessnent determned that the QU posed unacceptable health risk to
recreational users of the railroad beds, but the those risks were prinarily related to the

exi stence of a limted nunber of highly contam nated spills of ore concentrate or fine-grained
slag naterial. The selected renedy for the site requires renoval and appropriate di sposal of
those materials. Specific procedures for sanpling and designating of naterials to be renoved
wi Il be devel oped during renedial design. Conpliance will be determ ned by confirnation
sanpling of |ocations where highly-contam nated naterials were renoved.

The sel ected renmedy requires excavati on of contaminated railroad bed naterials that formthe
streanbank of Silver Bow Creek. These materials are found prinarily at bridge abutnments and
along certain streamreaches. During inplenentation of the renedial action, conpliance with
the constriction specifications will be required. During |ong-term naintenance, repair of
eroded materials will be required to ensure to structural integrity of the railroad bed.

Al concentrate spills will be renmoved and di sposed in an appropriate secure repository in
conpliance with applicable RCRA requirenents. Concentrate spill materials will not be placed
in relocation repositories. The STARS technology or soil capping is expected for all other
areas of the inactive grade. Railroad materials which directly inpact the streameither at
bri dge abutnents or along the streanbank will be excavated and di sposed in the adjacent
relocation repositories. The actual amount and nmethods of excavation and/or treatnent wll



be determ ned during renedial design.
G oundwat er
The final renedial action objectives and final renediati on standards for groundwater are:

1. Attain conpliance with applicable MDEQ G rcul ar WB-7 standards, federal MCL's and
federal nonzero nmaxi num contami nant |evel goals (MCLGs) for all QU groundwater.

2. Prevent discharge of groundwater that would prevent attainnent of Silver Bow O eek
anbient CGrcular WQB-7 standards or instream sedi ment renedi ation goal s.

A primary elenent of the selected renmedy is to excavate and relocate tailings/inpacted soils
that act as sources of groundwater contamination at the SST QU because the tailings are in
contact with groundwater either continually or seasonally. The purpose of these source renoval
istw fold. First, renmoval of the sources will allow natural attenuation to restore
groundwater to conpliance with Grcular WB-7 standards in a reasonable tine franes. Second, as
groundwater quality inmproves, contam nant |oading to Silver Bow Creek in areas where
near - st ream groundwat er di scharges to the streamw |l be dramatically reduced. Over tine,
groundwat er shoul d not adversely inpact water quality or instreamsedinment quality of the
stream To delineate the potentionnetric surface to degree necessary for saturated tailings
quantification, nunerous piezonneters (possibly hundreds) will need to be installed with
accurate horizontal/vertical survey control and nmonthly groundwater |evel neasurenents.

After construction of the renmedy, at areas of suspected or known historic exceedances of
groundwat er standards, nonitoring wells will be installed. These wells will be constructed so
that the well screen is located in the appropriate hydrostratigraphic zone and nonitored at
proper tine intervals to confirmthat the source renoval and natural attenuation are working to
i mproved groundwater quality. The specific |ocations and nunber of wells required and the
necessary sanpling regimen will be determ ned during renedi al design and renedi al action.

Anot her el enent of the selected remedy is the establishnment of several |ocal repositories for
treated, excavated tailings/inpacted soils. Athough it is expected that these repositories

wi Il be designed and constructed to prevent any migration of contam nants to underlying
groundwater, it will be inportant to nonitor the groundwater beneath each individual repository
to confirmthat they are performng as designed. The specific locations of nonitoring wells
and sanpling reginment will be determ ned during renedial design and renedial action.

The groundwater levels to be attained consist of the nore stringent of the MCL, any non-zero
MCLG, or the WQB-7 human health standard for each paranmeter. More detail on the |egal
requirenents that establish these levels is set forth in Appendix A which identifies and

di scusses the ARARs for this renmedial action.

Groundwat er sanpling will be perfornmed during the response action to verify the location of
contam nated groundwater (Table 18). It is anticipated that the treatnent prescribed for
sources of contam nation at the QU will effectively reduce the locations and | evel s of
contam nati on and shrink the contam nant plunes within a reasonable period of tine.

Ai r Resources
The final renediation standard for air resources is:

1. Conpliance with air ARARs within adjacent to the SST QU during inplenentation of the
renedi al action.

During construction of the renedy, dust-suppression neasures will be required. In addition,
provision will be specified during renedial design to limt w nd-borne dispersion of line
amendnents used as part of the in-situ treatnent of tailings/inpacted soils. Monitoring of
particulate matter will be required initially and on an as-needed basis for the duration of
construction activities at the QU The intensity of the nonitoring may be reduced over tine
depending on the result of the initial sanpling.



Conpl i ance Monitoring Program

A sanpling programfor nonitoring the renedial action and determ ning conpliance with the
performance standards shall be inplenented during the renedial action. Table 18 lists m ni num
nonitoring requirenents. In addition, to ensure that perfornmance standards are naintained, it
is expected that there will be nonitoring at least quarterly for a period of at |east ten years
follow ng conpletion of renediation construction. Continued nonitoring after that period nay
be conducted less frequently if MDEQ and EPA determ ne that a reduced frequency is appropriate.
These nonitoring prograns will be devel opnent during renedial design and shall include, at a
mnimum the follow ng paraneters to eval uate success of the renedial action. Physica
paraneters of genorphol ogic stability, macroinvertibrate (diversity and abundance) and aquatic
heal th, riparian vegetation and anal ytical paraneters (focusing on the contam nants of concern
i ncluding mercury, but analyzing other contami nants, if any, that are not contam nants of
concern and are determined to be occurring at |evels exceedi ng performance standards), sanpling
poi nts, sanpling frequency and duration shall be specified and approved by EPA and MDEQ during
renedi al design and renedial action

Because resi dual hazardous substances will be left in the QU and the cleanup is expected to
take several years, the selected renedy will require five years reviews under Section 121(c) of
CERCLA, Section 300.430(f)(4)(ii) of the NCP, and applicabl e guidance to ensure the |ong-

term protectiveness of the renedy.

Engi neering and Institutional Controls

These controls are required to naintain the protectiveness of the renedy. Since attainnent
of RAGs for all nedia are not likely to be net in less than 10 years, neasures nust be
instituted to control risks during inplenentation of the renedy.

Because all QU contamnation will remain on-site, a creative and secure institutional controls,
noni toring, and nai ntenance (ICMW) programwi |l be required. This |ICMM program nust: (1)
ensure adequate | and use/access restrictions to safeguard the waste nmaterials treated in-situ
and/or relocated to adjacent repositories, (2) be nanaged, nmintained, and nonitored in
perpetuity, and (3) ensure that shallow contam nated groundwater use is controlled

An i nportant conponent will be provisions to physically protect areas of in-situ STARS
treatment fromstreamerosion and to provide for any necessary re-treatnment of in-situ or
repository STARS treated areas. |f necessary, additional work, including engineering controls
(e.g., riprap or renoval of STARS treated areas) to prevent erosion of STARS treated areas

will be required. A critical conponent to this IOW programwi Il be provisions, to be approved
by the agencies, which will ensure sufficient arrangenents for financial resources to support
the entities who will nanage, operate, and maintain the institutional controls program

Stream erosi on would be significantly reduced fromits present condition by establishnment of

woody vegetation (i.e., willows and cottonwood) and backfill to maintain channel geonorphic
stability.
The renedi al action plan will incorporate the renoval of tailings/inpacted soils, contam nated

i nstream sedi mrents and certain railroad bed naterials fromthe floodplain, except in those
specific locations where such materials can be adequately protected in place and treated with
the STARS technol ogy to prevent further migration of the contam nants. The agenci es believe
that the selected renedy can be inplenmented in a nanner that provides protection of the public
health, safety, welfare and the environment and attains legally applicable or relevant and
appropriate requirenents.

Renedi al Desi gn/ Renedi al Action Process

The eval uation, selection, and description of the renedy identified in the record of decision
were conducted at a feasibility study |level of detail. The effectiveness and cost eval uations
relied on a relatively linmted amount of information collected during the renedi a
investigation. Although the RI/FS information is sufficient to support the setting of cleanup
criteria and standards and the selection and conceptual design of the renedy, additional data
wi Il be necessary to conplete the detailed design and inplenentati on of the renedy.



Tabl e 18

M ni mum Post - Renredy Moni tori ng Requi renent sl

Medi a

Surface Water

I nst ream Sedi nent s,
Cenor phol ogi ¢,
Aquatic Biologic
Resour ces

QG oundwat er

Veget ati on

Vadose Zone

1- Monitoring will

focus on principal

Locat i ons/ Physi cal
Par anet ers

SS-07, SS-10, SS-13, SS-14, SS-15, SS-16,
SS-17, SS-19

Surface water |ocations and at each
depositional area. Physical stream
paraneters such as genorphologic stability
(erosion rates and | ocati ons) and bedform
nor phol ogi ¢ features. Macroinvertibrate
di versity, abundance and aquatic health.

Upstream end near Col orado Tailings

Rocker, Silver Bow, N ssler, Ransay Flats
Ml es Crossing, Fairnont, Crakerville,
Stuart, Qpportunity, STARS in-situ treatnment
areas and every repository location

M ni mum one (1) sanple per 10 acres and
three (3) sanple per repository

In conjunction with soil sanple |ocations

In conjunction with groundwater sanpling
| ocations; three (3) per repository location

Anal ytical Paraneters

Met al s: Total recoverable and di ssol ved; As,
Cd, CQu, Pb, Hg, Zn

Comons: Ca, My, NA K d-, sO42-

Nutrients: Nitrate + Nitrite N trogen, Phosphorous

Physi cal : Tenperature, pH, Eh, conductance, dissolved Q2

Met al s: Total As, Cd, Cu, Pb, Hy, Zn. To be anal yzed
By three size fractions: 1mmand greater,
between 1nm and 63 um and | ess then 63 um

Met al s: Di ssolved As, Cd, Cu, Pb, Hg, Zn

Commons: Ca, My,NA, d-, SO42-

Physi cal : Tenperature, pH, Eh, conductance, dissolved 02

Neutralization potential, sulfur fractionation, conductance,
pH

Percent cover (total and by species), production (total and
by speci es)

Met al s: Di ssolved As, Cd, Cu, Pb, Hg, Zn
Commons: Ca, My, NA, K d-, S042-
Physi cal : Tenperature, pH, Eh, conductance

contam nants of concern As, Cd, Cu, Pb, and Zn including nercury (Hg), but anal yzing other

contam nants, if any, that are not principal contam nants of concern and are determned to be occurring at |evels exceeding
perfornmance standards. The level of nonitoring effort described in this table should be considered as miniml requirenments. The

necessity to neet remedi ati on goal s,

cl eanup/ per f or mance st andards,

and points of conpliance might dictate a nore substantial effort.

The agencies will determne the final |evel of nonitoring which included sanpling |ocations, frequency and duration, as well as

statistical nethods for evaluating the data, as needed, during renedial

desi gn.



The conceptual design of the renedy presented in this record of decision provides MXEQ s
current best estimated of (1) the volunes and | ocations of contam nated nedia to be excavated
or STARS-treated in place, (2) potential locations of the repositories for excavated nmaterial s,
and (3) construction techniques to be enployed. These estimates are based on the existing
renmedi al investigation and feasibility study information. Renedy design details and
construction specification will be finalized during the renedial design phase of the cleanup
The actual volumes of excavated nmaterials and in-situ treated materials, |ine application
rates, streamstabilization features, construction techni ques, nonitoring and nai nt enance
requirenents, etc. Utinmately required under the remedy will be determ ned by the agencies
during design, based on the criteria identified in this record of decision. Actual volunes to
be excavated or treated in- situ may be either higher or lower that the current estinate

Li kewi se, the actual |ocations of excavated areas, in-situ treated areas, and relocation areas
may vary fromwhat is presently assuned in the record of decision. The final renedy design
however, nust be approved by the agencies and nust be able to attain in the final renediation
goal s and conpliance and performance standards specified in this record of decision in order to
ensure protection of human health and the environnment and attai nnent of ARARs, except where
appropriately wai ved

Renedi al design typically involves prinmarily the potentially responsible parties and the
overseei ng agencies, along with their respective technical contractors. Consistent with recent
EPA Superfund Adm nistrative Reforns, MDEQ and EPA intend to conduct an open renedi al design
process that will include, in a connotative role, other parties that have an interest in the
Streanside Tailings QU These parties include Butte-Silver Bow, Anaconda-Deer Lodge, and

M ssoul a county governnents, interested state and | ocal environnmental permtting agencies

| ocal environmental groups, the Silver Bow Creek/Butte area technical assistance grantee,
natural resource trustees, and other interested individuals. As provided by CERCLA and NCP
the agencies are ultinmately responsible for nmaking final determ nations regarding renedia

desi gn.

Gven the disparity of opinions regarding the ability of engineered streamstabilization
features to control the hydraulic forces of Sliver Bow Creek and offer |ong-termeffectiveness
in preventing erosion of STARS-treated areas over tinme and therefore conpliance with
performance standards, MDEQ and EPA will nmke earnest efforts to procure suppl enental technica
expertise in stream nmechani cs and stream genorphol ogy to assist in the design process. The
focus of the remedi al design process will be to identify and devel op detailed specifications
of the nobst cost-effective selected renmedy design that will attain the cleanup criteria and
performance standards set forth in this record of decision

Provided that the final design of the SST QU renedy can attain the SST QU cleanup criteria
and performance standards, it should to the degree possi bl e incorporate conponents consistent
with the follow ng environnental and comunity inprovenent actions in the project area:

. A Silver Bow Creek recreational corridor |and uses as desi gnated and adopted by
Butte-Sil ver Bow and Anaconda- Deer Lodge county governments;

. The use of wetlands treatnment for Butte wastewater nutrient |oading and/or Butte
area stormwater runoff netals loading, if appropriate;

. Preservation and enhancenent of significant historical and prehistorica
resources in accordance with the Regional H storic Preservation Plan; and

. Coordination with pertinent restoration actions inplenented as part of the Upper
Clark Fork River Basin natural resource danmage restoration plan

EPA and MDEQ wi || nake concerted efforts to assist Butte-Silver Bow and Anaconda- Deer Lodge
counties in obtaining EPA Brownfiel ds redevel opnent grants and Montana Resource Devel oprent
Grants to enhance reclamation projects within the Silver Bow O eek corridor

Cont i ngency Measures

The decisions to invoke any or all of these contingency neasures nay be nmade by the agencies at
any tine during renedial design or inplenentation of the renedial action, as appropriate.



Repository Locati ons

As noted in the description of the selected renedy, the use of nunmerous near-stream
repositories for the treated tailings\inpacted soils and other materials is contingent upon
obt ai ni ng adequat e space suitable locations for such repositories, securing adequate contro
over |l and use, access, and nanagenent of those sites, and the successful establishnent of an
adequat el y funded institutional controls\naintenance programas part of this renedy. In the
event these requirenents are not net, the renedial action shall incorporate instead the use of
centralized repositories as determ ned appropriate by the agencies

The use of centralized repositories would substantially reduce the need for |and acquisition
within the Silver Bow Creek corridor and the need for institutional controls and conti nued

| and use restrictions within the streamcorridor, as well as the anount of naintenance required
for such repositories. 1In such event, the agencies may al so need to determne that a greater
amount of tailings\inpacted soils needs to be renoved fromthe QU in order to ensure protection
of the streamfromreentrai nment of tailings\inpacted soils from STARS treated areas in the
absence of a pernmanent nmanagenent, nonitoring, and naintenance program

The | ocations of the centralized repositories would be determ ned by the agenci es based upon
the availability of appropriate locations at that tine. For sone tailings\inpacted soils and
other contami nated nmaterials, the Cpportunity Ponds could still be considered an appropriate

| ocation. Although there was sone concern expressed during the public coment period regarding
the use of the Qpportunity Ponds as a disposal area, primarily by |ocal governnent
representatives fromDeer Lodge County, the nmajority of comments addressing the issue

recogni zed the Qpportunity Ponds as an appropriate repository for such wastes. Possibly
limting the wastes disposed in this area to those wastes fromthe | ower portion of the QU
woul d address sone of the concerns raised by those who objected to the use of the Qpportunity
Ponds.

By the tine that this decision would be nade, there may be additional information from
studies for other operable units within the site that would assist in identifying additiona
appropriate repositories. The agencies recogni ze that there was al so substanti al opposition
during the public comrent period to the siting of a repository in the Browns Qul ch area.

That | ocation could al so be avoided, if possible.

I nstream Sedi nent s

The use of the < 1lmmgrain size standard is intended as an indicator that will allow for ease
of field inplenentati on, enabling reasonably reliable visual identification of the material to
be renoved in the field without the need for continued sanpling and expensive, analytica

anal ysis of instreamsedi nents. MXEQ and EPA believe that this particle size fraction will
reasonably identify the tailings/inpacted soils |located in the active streanbed of Silver Bow
Creek, particularly that fraction of the instream sedi ments that poses the greatest threat as a
contam nant source, and therefore will serve as a reliable indicator for inplenentation in the
field.

However, if it is denonstrated fromdesign studies or initial field work that this size
fraction standard is not a reliable indicator of the contam nated sedi ments that nust be
renoved in order to elimnate the threat to aquatic life in the stream sanpling and chem ca
anal ysis may be used to identify the materials that nust be excavated or another appropriate
indi cator may be selected. 1In any event, sanpling and analysis nay be used in coordination
with the use of this indicator to establish that a specific deposit of sedinments within this
particle size are in fact natural, uncontam nated sand or silt size instream sedi nent and not
tailings/inpacted soils or contam nated instream sedi ments that require renoval. For exanple
denonstration that specific materials contain concentrations simlar to instream sedi nent
concentrations found in like Montana streans that are located in simlar geol ogic/hydrol ogic
environnments, that are relatively uninpacted by mning activity, and that contain a reproducing
trout fishery would establish that such instream sedi nents need not be renoved.

X, STATUTCRY DETERM NATI ONS

Wiile the large nmajority of the comments received fromthe community supported the sel ection of
Alternative 6, the alternative initially proposed by the agencies, comments submtted by the



primary PRP, with support fromboth Butte/Silver Bow and Anaconda/ Deer Lodge | ocal governnents,
as well as nunerous |ocal business interests pronoted inplenentation of a | ess extensive and

| ess expensive renedy. After considering all the comrents fully, as detailed in the

Responsi veness Summary, the agenci es have determi ned that certain changes to the proposed plan
(MDEQ 1995a) can acconplish substantial cost savings and still satisfy the statutory
requirenents for renedi es under CERCLA. MDEQ and EPA have determined that, considering al
appropriate factors, including QU specific conditions and the renedy selection criteria
specified in CERCLA and the NCP, the renedy presented in this recorded of decision is the
proper renedy for the QU and neets the statutory requirenents for renedi es under CERCLA, as
descri bed bel ow.

Under CERCLA Section 121, MDXEQ and EPA nmust select a renedy that is protective of hunman health
and the environnent, conplies with applicable or relevant appropriate requirenents (unless a
statutory waiver is justified), is cost-effective, and utilizes permanent sol utions and
alternative treatment technol ogi es or resource recovery technol ogi es to the nmaxi num extent
practicable. In addition, CERCLA provides a preference for renedies that include treatnent

whi ch permanently and significantly reduces the volume, toxicity, or nobility of hazardous
wastes as a principal elenment. The follow ng sections discuss how the sel ected renedy neets
these statutory requirenents.

Protection of Human Heal th and the Environnent

The sel ected remedy will protect hunman health and the environnment through actions desi gned

to address all identified sources of contamnation in the QU, including tailings/inpacted soil
i nstream sedi mrents, and railroad materials, together with permanent nonitoring and nai ntenance
(including retreatnent or replacenent, if necessary) of the renediated areas through a
conprehensive institutional controls, nonitoring, and nai ntenance program

This renedial action will reduce much of the potential risk to human health and terrestrial and
aquatic flora\fauna by establishing vegetation throughout the entire QU and rel ocating nmuch of
the contami nated materials outside of the 100-year floodplain. Contamnated naterials to be
relocated will include all tailings deposits that are saturated or within the observed
groundwat er fluctuation of two feet and all near streamtailings which nmay reasonably be
expected to be eroded through natural stream processes.

Groundwater quality will inprove significantly in many areas after the renoval of source
tailings. Tailings/inpacted soils close to or saturated by groundwater and tailings in those
areas that may be subjected to erosion into the streamw |l be relocated safely outside of the
100-year floodplain and treated, significantly reducing the potential for inpacts to
groundwater or re-entrainnment of tailings/inpacted soils into the stream Runoff and transport
of total and dissolved netals and arsenic to the streamw |l be significantly reduced or
elimnated. In those area to be treated in-situ with STARS, the treatnent will sonmewhat reduce
pore water acidity and nobility of certain contamnants. An institutional controls program
will monitor and maintain the integrity of all STARS treated areas, and if necessary,

addi tional work, including engineering controls to protect STARS treated areas from erosion or
retreatnent or renoval of the STARS treated areas, will be required. Stream erosi on woul d be
significantly reduced fromits present condition by establishnent of woody vegetation (i.e.

wi |l ows and cottonwoods) and backfill to nmaintain channel geonorphic stability.

Al railroad materials which affect human health or the environment will be renoved or treated
in-situ. Al concentrate spills will be renoved and di sposed in an appropriate, secure
landfill. The STARS technology or soil capping is expected for all other areas of the inactive
grade. Railroad materials which directly inpact the streameither at bridge abutnents or al ong
the streanbank will be excavated and di sposed in the local relocation repositories

I nstream sedi ment quality and recovery time will inprove dramatically through renoval of al
depositional areas of fine (< 1m) grained instream sedi nents.

After the sources of continuing contam nation are addressed, groundwater quality wll inprove
slowy by attenuation and dilution in areas where it is currently inpacted. Institutional
controls restricting use of and exposure to contam nated groundwater will be necessary unti
the standards are attained.



After the sources of contami nation are addressed as provided for in the selected renedy, (and
after upstream sources are addressed by actions in other operable units) protection of affected
surface waters will be achieved. Once source controls achieved, flushing and dilution will
restore the streamto acceptable and protective |levels for contam nants of concern for this QU

There are no short termthreats associated with the selected renedy that cannot be readily
controlled. A variety of institutional controls and access restrictions will be inplenented
with the renedy to ensure protectiveness while the renedy is being inpl enented.

Accordi ngly, the agencies have determ ned that the conbination of actions, controls, and
contingencies designated in this record of decision for the renedial action at this QU will
provi de protection of human health and the environment.

Conpl i ance with Applicable or Rel evant and Appropri ate Requirenents

The final determ nation of ARARs by MDEQ and EPA is set forth in Appendi x A attached to this
record of decision. The selected renedy will attain nost applicable or relevant and
appropriate requirenents (ARARs). A waiver of certain solid waste and fl oodpl ai n nanagenent
ARARs is necessary where the STARS technology will be inplenented in the 100-year fl oodplain.
Sone significant ARARs conpliance issues are discussed bel ow.

Cont am nant - speci fi ¢ ARARs

Cont am nant -specific ARARs typically set levels or concentrations of chem cals that may by
allowed in or discharged to the environment. For groundwater, the contam nant-specific ARARs
for this renedial action include the maxi num contam nant |evels (MCLs) and non-zero maxi num
contam nant |evel goals (MCLGs) established under the federal Safe Drinking Water Act, and the
human heal th standards specified in MDEQ Crcular WB-7. The selected renedy is to be designed
to address source areas of contam nation to groundwater sufficiently to all ow natural
attenuation and dilution of groundwater to eventually attain these standards in the groundwater
t hr oughout the QU.

In addition the renedy will attain the surface water quality standards for QU contam nants in
Silver Bow Creeks, as designated under Montana |aw. ARM 16. 20. 623 specifies the standards for
the "1" classification applicable to Silver Bow Creek and, for each contam nant, requires
eventual attainnent of the nore restrictive of the aquatic life standards or the hunan heal th
standards set forth in MDEQ Crcul ar WXB-7.

Locati on-specific ARARs

Locati on-specific ARARs establish requirenments or |limtations based on the physical or
geographi c setting of the QU or the existence of protected resources in the QU

The SST QU lies alnost entirely within the 100-year floodplain of Silver Bow Creek. Several
different ARARs |imt or prohibit storing or disposing the SST nmine tailings in the floodplain.
The Montana Solid Waste Regul ations prohibit placing any facility for the treatnent, storage,
or disposal of solid wastes in a 100-year floodplain. The Mntana Fl oodpl ai n Managenent

Regul ati ons prohibit solid and hazardous waste di sposal or storage of toxic or hazardous
materials within the 100-year floodplain. The renedial action plan provides for the use of
STARS treatment of tailings in place in the floodplain in a portion of Subarea 4. Because this
will constitute disposal of solid waste in the floodplain, this action will not conply with
these | ocation-specific ARARs, and an ARAR wai ver is necessary.

MDEQ and EPA have determined that, in those |ocations satisfying the technical criteria
identified in this ROD for where STARS treatnent nay appropriately be inplenented within the
floodplain (Section I X), and when consistently and pernmanently nonitored and naintai ned by an
appropriate institutional controls, nonitoring, and nmintenance programto be established and
funded as part of this renmedy, the use of STARS treatnent, together with any necessary

mai nt enance or replacenent actions, will attain a standard of performance that is equivalent to
that required by these floodplain and solid waste regul ations through use of another nethod or
approach. Accordingly, the agencies invoke the ARAR wai ver provided by CERCLA Section 121
(d)(4)(D, 42 U.S.C § 9621(d)(4)(D). In determning that this ARAR wai ver may properly be
invoked in this limted context, MDEQ and EPA have considered that the purpose behind the solid



waste and floodplain regulations is to ensure that such wastes do not contam nate the stream or
adj acent groundwater and to prevent the washout of solid waste disposal areas by the stream or
flood waters. The criteria used by the agencies to determne where tailings may be left in
place within the floodplain, together with an institutional controls programto nonitor the
effectiveness of STARS and ensure the integrity of STARS treated areas (including the

addi tional use of engineering controls, such as riprap, or re-treatment or renoval of STARS
treated areas, if necessary) can attain these specific goals at an equival ent |evel of

per f or mance.

Design of the remedy will have to ensure that treated tailings/inpacted soils are protected by
their location, placenent or sufficient engineering controls to ensure that such materials wll
not be subject to any level of washout or erosion. Appropriately ensuring agai nst any |eve

of washout or erosion is a required condition for the application of this ARAR waiver. Al
other ARARs identified in Appendix A including those specifically requiring the protection

of solid wastes or toxic or hazardous materials in the floodplain fromwashout or erosion
renmai n applicable or relevant and appropriate and nust be nmet by appropriate design and

i mpl ement ati on of the renedy.

During design and inplenentation of the renedy, several other |ocation-specific ARARsS nust
continue to be observed. Several of these, including the Fish and WIdfife Coordination
Act, the Endangered Species Act, the Mgratory Bird Treaty Act and the Bal d Eagle Protection
Act, require continued consultation with the U S. Fish and Wldlife Service. Oher

| ocation-specific ARARs require consideration of historical resources and conti nued
consultation with the Sate a H storic Preservation Officer. ARCO EPA, MXEQ the State

H storic Preservation Oficer, the National Council on H storic Preservation, and both | oca
governnents in the area have entered into a Programmatic Agreenent to ensure the appropriate
consideration of cultural and historic resources in the dark Fork Basin, including those
within the SST QU.

Action-specific ARARs

Action-specific ARARs generally provide guidelines for the manner in which specific activities
nmust be inplenmented. Thus, conpliance with may action-specific requirenments nust be ensured
t hrough appropriate design and inpl ementation of the renedy.

The renmedy is to be designed and i npl enented in accordance with dust suppression and air
quality regulation, certain reclanmation requirenments which have been determ ned to be rel evant
and appropriate to this action, and other action-specific ARARs identified in Appendi x A

Cost - Ef f ecti veness

MDEQ and EPA have determined that the selected renedy is cost-effective in nitigating the
principal risk posed by the tailings/inpacted soils, instreamsedinents, railroad naterials
and contam nated groundwater. Section 300.430(f)(ii)(D) of the NCP requires eval uation of
cost-effectiveness. The remedy nust provide overall effectiveness proportional to its costs.
Overall effectiveness is determned by the followi ng by the follow ng three balancing criteria:
| ong-term effectiveness and pernanence; reduction of toxicity, nobility or vol unme through
treatment; and short-termeffectiveness.

The estimated costs of the selected renedy, as well as the costs of the other alternatives
consi dered, are described in Tables 15, 16, and 17 of this record of decision. To the extent
that the estinmated cost of the selected renedy exceeds the costs of other alternatives, the
additional cost is reasonably related to the additional benefits in long-termeffectiveness and
per manence and reduction of toxicity and nobility of the contam nants through the relocation
and treatnent to be used.

Wth respect to the short-termeffectiveness of the renedy, including consideration of the

ri sks involved to workers and the comunity as the renedy is being inplenented, the agencies
have revised the remedy fromthe preferred alternative identified in the proposed plan (MEQ
1995a). The change from Alternative 6, using one or two centralized repositories, to
Alternative 5, using nunerous |ocal relocation repositories, will reduce concerns regarding the
short-termeffectiveness of the renedy. The use of nunerous |ocal repositories wll
dramatically reduce the length of trips traveled by trucks hauling the contam nated nmaterial s,



and consequently will reduce the risk of traffic accidents and the risks/inconvenience to | oca
comunities that woul d be affected by such construction traffic. The renaining risks posed
during i nplenentati on can be adequately addressed by proper safety precautions in the

i mpl ement ati on of the renedy.

The sel ected renmedy, fully addressing the sources of contamination, and provi des the best
overall effectiveness of all alternatives proportional to its cost. The tailings/inpacted
soils

and railroad renedi ati on are believed necessary in order to adequately protect Silver Bow
Creek and the alluvial aquifers, in addition to providing a realist opportunity to fully
stabilize and achieve cleanup goals at the QU in the future. The agencies have determ ned
that, if the tailings/inpacted soils designated for relocation were not renoved fromthe
floodplain prior to treatnment, the reduction in toxicity and nobility resulting from such
treatment could well be only tenporary. Thus the agenci es have determ ned that such relocation
is appropriate and cost-effective. The tailings that will remain in the floodplain are those
that the agencies believe can be adequately protected by | ong-term naintenance activities or
the addition of engineering controls, if necessary. |In addition, the actions prescribed for
sedinents are necessary and cost-effective to address threats to and adverse inpacts on the
environnment, including toxicity to aquatic organi sns, ranging fromnmacroinvertibrate to fish
as well as to prevent recontam nation of the water in the stream

As detail ed above, the agencies have determned that the costs of this renedy are proportiona
to the overall effectiveness that will be achi eved by the sel ected renedy

Utilization of Permanent Solutions and Alternative Treatnent Technol ogies to the Maxi mum Ext ent
Practicabl e

MDEQ and EPA have determned that the selected renedy represents the maxi mumextent to which an
alternative treatnment technol ogy, STARS, can be used within the QU consistent with the need to
provi de a permanent solution. The specific nature of the STARS treatnent technol ogy nust be
considered in evaluating the appropriate use of STARs. STARS was devel oped by the State as | ow
cost, in-situ, alternative treatnent technology. Considering the Iimtations on the
effectiveness of the technology, it has been included in the renedy to the nmaxi num extent
practicable. Renoval of the material fromthe floodplain prior to using STARS effects a
pernmanent solution, as well as utilizes an alternative treatnent technol ogy, since outside the
floodplain, the STARS treated areas can be expected to renain intact. Thus by this conbination
of renoval of certain vulnerable tailings/inpacted soils fromthe floodplain along with STARS
treatment of all tailings/inpacted soils both within and outside the floodplain, the selected
renedy attenpts to maximze the use of both pernmanent solutions and alternative treatnent

t echnol ogi es.

O those alternatives that are protective of human health and the environnent and conply with
ARARs or have an adequate bases for an ARAR wai ver, MDEQ and EPA have determined that this

sel ected renmedy provides the best bal ance of trade-offs in terns of |ong-termeffectiveness and
per manence, reduction in toxicity, nobility, or volume achieved through treatnment, short-term
effectiveness, Inplenmentability and cost, while also considering the statutory preference for
treatment as a principal elenent and considering state and comunity acceptance. The detailed
eval uation of the balance of these criteria anong the alternatives considered is set forth in
the FS Report and is summarized in Section VI, Summary of Conparative Anal ysis of

Al ternatives, of this record of decision

The sel ected renmedy included renoves and treatnment of contaminated nedia which will pernmanently
and significantly reduce the principal threats posed by the tailings/inpacted soils, instream
sediments and railroad materials. The other alternative considered which could achieve simlar
or nore substantial reductions, Aternative #6, would do so at significant additional expense
al though there was, overall, w despread support for OQJw de Alternative 6 fromcomunities in
the basin. Qher alternatives considered, including containnent, capping and parti al
excavation, did not offer simlar prospects for protectiveness, effectiveness or pernanence

Preference for Treatnent as a Principal Elenent

As discussed in the section on utilization of alternative treatnment technol ogi es above, the
sel ected renedy incorporates the use of STARS treatnent of practically all contam nated



materials. Such treatnment will be used for all the tailings left in the floodplain and will be
used extensively in construction of the tailings repositories |ocated outside the floodplain.
Thus, by utilizing treatment as a significant portion of the remedy, the statutory preference
for remedies that enploy treatnent as a principal element is satisfied.

Xl.  DOCUMENTATI ON OF SUFFI Cl ENT CHANGES

In the proposed plan (MXEQ 1995a), MDEQ and EPA submitted as the preferred renmedy for the QU
the conbi nation of actions set out as OJ0wide Alternative 6 in Draft Feasibility Study Report
(ARCO, 1995b). This renmedy was detailed in a proposed plan which was submitted for public
coment for 60 days from June 9 through August 7, 1995. Over 580 comments were received from
| ocal governnent entities, a potentially responsible party, environnental groups, business
organi zati ons, and nurerous individual citizens. Coments were received fromthe Butte area
the Anaconda area, the Mssoul a area, and several other areas of Mntana, as well as out of

st ate.

The vast nmajority of the comments supported the preferred renedy as delineated in the proposed
pl an (MDEQ 1995a), and nost strongly supported full and effective cleanup of the Silver Bow
Creek corridor. One distinct group of comments, which included support fromlocal governnent
entities in both the Butte and Anaconda areas, pronoted a renedy which would incorporate a
"greenway" or recreational corridor conceptual |and use proposal. |In addition, sonme coments,
i ncl udi ng governnent representatives in the Butte and Anaconda area, strongly objected to use
of the two proposed repositories.

After considering the public comments received, especially the concerns expressed by | ocal
governnent representatives, MDEQ and EPA have included certain nodifications to the proposed
renmedy. This record of decision will achieve substantial cost savings by avoiding transport of
the excavated materials to a single repository, and by instead allowing the use of severa

| ocal repositories which would be namintai ned over the long-termby an institutional contro
pl an such as a recreational corridor or simlar designated recreational use plan

The agencies' initial proposal for one or two central repositories was founded upon certain
advant ages including: (1) the wastes woul d be renoved fromthe streamcorridor where the

rel ocation repositories mght be inconpatible with future residential or other |and uses; (2)
significantly less restriction on residential, agricultural (grazing, irrigating, etc.) land
uses; (3) the anount of presently undisturbed | and used for waste repositories would be
significantly reduced or elimnated; (4) substantially reduced |ong-termnonitoring and

mai nt enance requirenent; and (5) reduced linme requirenments for the remedy. The agencies
acknowl edge the comments by ARCO and ot her supporters of a designated recreational use plan
that a recreational corridor concept allows an inplenentable nmeans of ensuring |ong-term

noni tori ng and nami ntenance of nunerous |ocal repositories, thus addressing nany of those
concerns which led the agencies to propose a central repository. 1In light of the cost savings
that can be achieved if the appropriate naintenance program can be established, as well as
reduced short-termrisk inpacted on local comunities during construction, the agencies believe
use of nunerous |ocal repositories will be nore cost effective. Consequently, the agencies are
including in the final renedial action plan the use of local relocation repositories rather
than a central repository, if it can be denonstrated that adequate space for such repositories
is avail abl e outside of the CHRM Hi || (1989a) floodplain and that the |ong-term nai ntenance and
noni toring of such repositories can be ensured through a properly designed and adequately
funded institutional controls prograns.

The cost savings which could be obtained by the changes fromthe proposed plan (M)EQ 1995a)
renedy is estimated at $15, 000, 000 - $20, 000, 000. The saving achieved by this renmedial action
plan, will allow full funding of the institutional controls/nmnagenent and nonitoring plan

t hrough establishnment of a designated recreational use plan, and still provide substantial cost
savings in the inplenmentation of the renedy.

The renedi al action plan will still incorporate the renoval of tailings/inpacted soils,
contam nated i nstream sedi nents and certain railroad bed naterials fromthe floodplain, except
in those specific locations where such materials can be adequately protected in place and
treated with the STARS technology to prevent further migration of the contam nants. The
agencies believe that the final renedial action plan, as described, including the utilization
of several local repositories, if appropriate, can be inplenented in a nanner that provides



protection of the public health, safety, welfare and the environnent and attains legally
applicable or relevant and appropriate requirenments. This change al so takes into account the
Butte-Sil ver Bow and Anaconda-Deer Lodge Counties' desire for a recreational |and use plan for
the Silver Bow Oreek corridor.

Based on these concern the agencies have revised the preferred remedy to a nodified Alternative
5 as delineated in the Feasibility Study and proposed plan (MDEQ 1995a). This change in
repository locations does not substantially reduce the protectiveness of the renedy. Wen

i mpl enented correctly, the nodified Alternative 5 will be protective of hunman health and the
environment. The differences between the final renedial action plan and the proposed plan are
as follows:

. Al renoved naterials will be placed in local relocation repositories and fully
treated by the STARS technology in two foot lifts. These repositories will be
| ocated safely outside of the 100-year floodplain as delineated by CH2ZM Hi | |
(1989a), and will be nonitored and naintained as part of an institutional controls,
noni toring and nai ntenance programfor the Silver Bow Creek corridor.

. Al t hough the specific volunes of tailings/inpacted soils to neet the protectiveness
criteria will be determ ned by the agencies during renedi al design re-evaluation of
the site data have indicated that |ess excavati on than that proposed will be
necessary. The approxi mate vol unmes have been slightly adjusted to take into
account the 50,000 cy renoved at the Denonstration Projects in Subarea 4 and to
allow for inplenentation of in-situ STARS treatnent for an additional 170,000 cy in

Subar ea 4.
. Constructed wetland are designated as the end | and use for Subarea 1. After
renoval of all identified contam nant sources, reconstruction of the Subarea wll

be designed to incorporate use of the area as wetlands. Constructed wetlands in
this area nmay be used as a treatnent systemfor nutrients and/or netals from
upstream if such treatnment is ultinmately determned to be appropriate in this
ar ea.

. The requirenents for renoval of instream sedi nents has been specified that
fine-grained (< 1mm sedinents in all depositional areas (regardl ess of size) will
be renoved.

. The volume of railroad bed materials to be excavated or treated has been estinated
nore precisely to include only those materials directly inpacting Silver Bow Creek
at bridge abutnents or along the stream bank.
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I NTRODUCTI ON

Section 121(d) of CERCLA, 42 U S . C. § 9621(d), certain provisions of the current Nationa
Contingency Plan (the NCP), 40 CFR Part 300 (1990), and gui dance and policy issued by the
Envi ronnmental Protection Agency (EPA) require that renedial actions taken pursuant to Superfund
authority shall require or achieve conpliance with substantive provisions of applicable or

rel evant and appropriate standards, requirements, criteria, or limtations from state
environnmental and facility siting laws, and fromfederal environnental |aws at the conpletion
of the renedial action, and/or during the inplenentation of the renmedial action, unless a

wai ver is granted. These requirenents are threshold standards that any sel ected renedy nust
neet. See Section 121(d)(4) of CERCLA, 42 U S C § 9621d)(4); 40 CFR § 300.430(f)(1). EPA
calls standards, requirenents, criteria, or limtations identified pursuant to section 121(d)
"ARARs," or applicable or relevant and appropriate requirenents.

ARARs are either applicable or relevant and appropriate. Applicable requirenments are those
standards, requirenents, criteria, or limtations pronul gated under federal or state
environnmental or facility siting laws that specifically address a hazardous substance

pol lutant, or contam nant, remedial action, |ocation, or other circunstances found at a CERCLA
site. Relevant and appropriate requirenments are those standards, requirenents, criteria, or
limtations promul gated under federal environnental or state environnmental or facility siting
laws that, while not "applicable" to hazardous substances, pollutants, contam nants, renedi a
actions, locations, or other circunstances found at a CERCLA site, address probl ens or
situations sufficiently simlar to those encountered at the CERCLA site such that their use is
well suited to the particular site. Factors which nay be considered in naking this
determnation are presented in 40 CFR § 300.400(g) (2. Conpliance with both applicable and

rel evant and appropriate requirenents is nandatory.1

Each ARAR or group of related ARARs is identified by a specific statutory or regulatory
citation, a classification describing whether the ARAR is applicable or relevant and
appropriate, and a description which summarizes the requirenents, and addresses how and when
conpliance with the ARAR will be neasured (sone ARARs will govern the conduct of the renedia
action, sone will define the measure of success of the renmedial action, and some will do
both).2 The descriptions given here are provided to allow the reader a reasonabl e
under st andi ng of each requirenment w thout having to refer constantly to the statute or
regulation itself and to provide an expl anation of how the requirenments is to be applied in
the specific circunstances involved at this operable unit.

Al'so contained in this list are policies, guidance and other sources of infornmation which are
"to be considered" in the selection of the remedy and i npl ementation of the record of
decision (ROD). Although not enforceabl e requirenents, these docunents are inportant

sources of informati on which EPA and the State of Montana Departnent of Environnental

Quality (MDEQ nay consider during selection of the remedy, especially in regard to the

eval uation of public health and environmental risks; or which will be referred to, as
appropriate, in selecting and devel opi ng cl eanup and actions. 3

Finally, this list contains a nonexhaustive |list of other |egal provisions or requirenents
whi ch shoul d be conplied with during the inplenentation of the ROD,

[ 1] See CERCLA Section 121(d)(2(A), 42 U S.C. Section 9621(d)(2)(A).

[ 2] 40 CFR Section 300.435(b)(2); Preanble to the Proposed NCP, 53 Fed. Reg. 51440 (Decenber
21, 1988); Preanble to the Final NCP, 55 Fed. Reg. 8755-8757 (March 8, 1990). The
Atlantic Richfield Conpany (ARCO, an identified potentially responsible party for this
operabl e unit, argues that the NCP's application of ARARs during the renedial action is
not consistent with the CERCLA statute. However, ARCO did not challenge the NCP in the
District of Colunbia Court of Appeals in a tinmely manner, and therefore has waived the
right to assert this argunent. See Section 113(a) of CERCLA, 42 U. S. C. Section 9613(a).

[ 3] 40 CFR Section 300.300(g)(3); 40 CFR section 300.415(is); Preanble to the Final NCP, 55
Fed. Reg. 8744-8746 (March 8, 1990).



ARARs are divided into contai nnent specific, location specific, and action specific

requi renents, as described in the NCP and EPA gui dance. Contam nant specific ARARs are listed
according to specific nedia and govern the release to the environment of specific chemca
conpounds or naterials possessing certain chem cal or physical characteristics. Contam nant
specific ARARs generally set health or risk based nunerical val ues or nethodol ogi es whi ch, when
applied to site-specific conditions, result in the establishnent of nunerical values. These
val ues establish the acceptabl e anobunt or concentration of a chemcal that may found in, or

di scharged to, the anbi ent environnent.

Location specific ARARs are restrictions placed on the concentrati on of hazardous substances

or the conduct of cleanup activities because they are in specific |locations. Location specific
ARARs generally relate to the geographic location or physical characteristics or setting of the
site, rather than to the nature of the site contaninants.

Action specific ARARs are usually technology or activity based requirenents or limtations
on actions taken with respect to hazardous substances.

Only the substantive portions of the requirenents are ARARs. 4 Adninistrative requirenents are
not ARARs and thus do not apply to actions conducted entirely on-site. Adnministrative
requirenents are those which involve consultation, issuance of permts, docunentation
reporting, recordkeeping, and enforcenent. The CERCLA programhas its own set of

adm ni strative procedures which assure proper inplenentation of CERCLA. The application

of additional or conflicting adm nistrative requirenents could result in delay or confusion.5
Provi sions of statutes or regul ati ons which contain general goals that nmerely express

| egislative intent about desired outcomes or conditions but are non-binding are not ARARs. 6

Many requirenents |isted here are pronulgated as identical or nearly identical requirenents

in both federal and state |aw, usually pursuant to del egated environmental programs
adm ni stered by EPA and the states, such as the requirenents of the federal Cean Water Act and
the Montana Water Quality Act. The preanble to the new NCP states that such a situation
results in citation to the state provision as the appropriate standard, but treatnment of the
provision as a federal requirenment. ARARs and other |aws which are unique to state | aw

are identified separately by the State of Mntana

Thi s docunent constitutes MDEQ s and EPA's formal identification and detail ed description of
ARARs for renedial action at the Streanside Tailings Operable Unit. This ARARs analysis is
based on section 121(d) of CERCLA, 42, U S . C. § 9621(d); CERCLA Conpliance with Cher Laws
Manual, Volumes | and 11, OSWER Dirs. 9234.1-01 and -02 (August 1988 and August 1989
respectively); various CERCLA ARARs Fact Sheets issued as OSVER Directives; the Preanble to the
Proposed NCP, 55 Fed. Reg. 8666-8813 (March 8, 1990); the Final NCP, 40 CFR Part 00 (55 Fed
Reg. 8813-8865, March 8, 1990), and the substantive provisions of |aw discussed in this
docunent .

FEDERAL ARARS
l. FEDERAL CONTAM NANT SPECI FI C REQUI REMENTS

A Groundwat er Standards - Safe Drinking Water Act (Rel evant and Appropriate)?7

[ 4] 40 CFR Section 300.5 See also Preanble to the Final NCP, 55 Fed. Reg. 8756-8757 (March 8,
1990) .

[ 5] Preanble to the Final NCP, 55 Fed. Reg. 8756-8757 (March 8, 1990); Conpliance with Oher
Laws Manual, Vol. I, pp. 1-11 through 1-12.

[ 6] Preanble to the Final NCP, 55 Fed. Reg. 8746 (March 8, 1990).

[ 7] 42 U. S. C. Sections 300f et seq.



The National Prinmary Drinking Water Standards (40 CFR Part 141), better known as naxi mum
contam nant | evel s and maxi mum cont am nant |evel goals (MLs and MCLGs), are not applicable to
the Streanside Tailings Operable Unit area because the aquifer underlying the area is not a
current public water system as defined in the Safe Drinking Water Act, 42 U S.C. § 300f(4).
These standards are rel evant and appropriate standards, however, because the groundwater in the
area is a potential source of drinking water. G oundwater use through private wells occurs in
the area, and sone of the groundwater in the area is a current source of drinking water. In
addition, the aquifer discharges to Silver Bow Creek, which is designated as a potenti al
drinking water source. Since Silver Bow Creek is also a potential source of drinking water,
these standards are rel evant and appropriate for that surface water as well.

Use of these standards for this action is fully supported by EPA regul ati ons and gui dance. The
Preanble to the NCP clearly states that MCLs are rel evant and appropriate for groundwater that
is acurrent or potential source of drinking water (55 Fed. Reg. 8750, March 8, 1990), and this
determination is further supported by requirenents in the regul ati ons governi ng conduct of

R /FS studies found at 40 CFR 8§ 300.430(e)(2)(is)(B). EPA s gui dance on Renedial Action for
Cont am nat ed Groundwat er at Superfund Site states that "MCLs devel oped under the Safe Drinking
Water Act generally are ARARs for current or potential drinking water drinking water sources."
MCLGs whi ch are above zero are rel evant and appropriate under the sane conditions (55 Fed. Reg.
875-8752, March 8, 1990). See also, State of Chio v. EPA 997 F.2d 1520 (D.C. Gr. 1993),

whi ch uphol ds EPA' s application of MCLs and non-zero MCLGs as ARAR standards for groundwater
which is a potential drinking water source.

As noted above, standards such as the MCL and MCLG standards are pronul gated pursuant to both
federal and state law. Currently, none of the State MCL's is nore stringent than the
correspondi ng federal MCL.

Chemi cal MCLG MCL

Arsenic N. A 8 0.05 mlligrans per liter (ng/l)9
Cadmi um 0.005 ny/l 10 0.005 ng/ 111

Copper 1.3 ng/l 12 1.3 ng/l 13

Lead N A 14 0.015 ngy/ 115

Mer cury 0.002 ny/ 116 0.002 ny/ 117

These standards incorporate applicabl e Resource Conversati on and Recovery Act (RCRA) standards
for groundwater found at 40 CFR Part 264, Subpart F, which is incorporated pursuant to state

|l aw at ARM 16. 44.702. The RCRA standards are the sane or |less stringent than the MCLs or MCLGs
identified above.

[ 8] The MCLG for arsenic is zero, which is not considered appropriate for Superfund site
cl eanups.

[9] 40 CFR § 141.11, 60 Fed. Reg. 33926 (June 29, 1995).
[10] 40 CFR § 141.51
[11] 40 CFR § 141.62.
[12] 40 CFR § 141.51

[13] 40 CFR § 141.80(c). The requirenment is an action level rather than a sinple nunerical
st andar d.

[ 14] The MCLG for lead is zero, which is not considered appropriate for Superfund site
cl eanups.

[ 15] 40 CFR § 141.80(c), which establishes an action level rather than a pure nunerical
st andar d.

[16] 40 CFR § 141.51.

[17] 40 CFR § 141.62.



B. Surface Water - Anbient Standards and Poi nt Source Di scharges.

CERCLA and the NCP provide that federal water pollution criteria that match designated or
anticipated surface water uses are the usual surface water standards to be used at Superfund

cl eanups, as relevant and appropriate standards, unless the state has pronul gated surface water
quality standards pursuant to the del egated state water quality act. The State of

Mont ana has desi gnated uses for Silver Bow Creek and the dark Fork River, and has promul gat ed
speci fic standards accordingly. Those standards and their application to the Streanside
Tailings Qperable Unit, as well as other surface water standards, are included in the state
ARARs identified below These standards will be applied to all contam nants of concern
identified in the Streanside Tailings Operable Unit renedial investigation, both to point
sources retained or created by the Streanside Tailings cleanup and to anbient water in the
Streanside Tailings Qperable Unit.

C Air Standards - Cean Air Act (Applicable)

Limtations on air em ssions resulting fromcleanup activities or em ssions resulting from
wi nd erosi on of exposed hazardous substances are set forth in the action specific requirenents,
bel ow.

. FEDERAL LOCATI ON SPECI FI C REQUI REMENTS
A Fish and WIldlife Coordi nati on Act (Applicable)

These standards are found at 16 U.S.C. 88 661 et seq. and 40 CFR § 6.302(g). They require that
federally funded or authorized projects ensure that any nodification of any stream or other

wat er body affected by a funded or authorized action provide for adequate protection of fish
and wildlife resources. Conpliance with this ARAR necessitates consultation with the U S. Fish
and Wildlife Service (USFW5) and the State of Mntana Departnent of Fish, Wldlife, and Parks.
Further consultation with these agencies will occur during cleanup selection and

i mpl ementation, and specific mtigative or other measures may be identified to achieve
conpliance with this ARAR

B. FI oodpl ai n Managenent O der (Applicable)

This requirenent (40 CFR Part 6, Appendix A Executive Oder No. 11,988) nandates that
federally funded or authorized actions within the 100 year flood plain avoid, to the maxi num
extent possible, adverse inpacts associated with devel opnent of a floodplain. Conpliance with
this requirenent is detailed in EPA's August 6, 1985 "Policy on Fl oodpl ai ns and Wt ands
Assessnents for CERCLA Actions." Specific measures to mninize adverse i npacts nmay be
identified following consultation with the appropriate agencies.

If the renedial action selected for the Streanside Tailings Operable Unit is found to
potentially affect the floodplain, the following information will be produced: a Statenent of

Fi ndi ngs which will set forth the reasons why the proposed action nust be located in or affect
the floodplain; a description of significant facts considered in making the decisions to locate
in or affect the floodplain or wetlands including alternative sites or actions; a statenent

i ndi cating whether the selected action conforns to applicable state or |ocal floodplain
protection standards; a description of the steps to be taken to design or nodify the proposed
action to mnimze the potential harmto or within the floodplain; and a statenent indicating
how t he proposed action affects the natural or beneficial values of the floodplain.

C Protection of Wetlands Order (Applicable)

This requirenent (40 CFR Part 6, Appendix A, Executive Oder No. 11,990) nandates that federal
agenci es and potentially responsible parties (PRPs) avoid, to the extent possible, the adverse
i npacts associated with the destruction or |oss of wetlands and to avoi d support of new
construction in wetlands if a practicable alternative exists. Section 404(b)(1), 33 U S.C

§ 1344(b)(1), also prohibits the discharge of dredged or fill naterial into waters of the
United States. (See also section II1.D below.) Together, these requirenents create a "no net
| oss" of wetlands standard.



Conpliance with this ARAR will be achi eved through consultation with the U S. Fish and Wldlife
Service and the U S. Corp of Engineers, to determ ne the existence and category of wetl ands
present at the site, and any avoi dance or mtigation and replacenent which nay be necessary.
ARCO, USFW5, and EPA have established a protocol for addressing these issues during the R/FS
process.

D. The Endangered Species Act (Applicable)

This statute and inplenenting regulations (16 U S.C. 88 1531 - 1543, 50 CFR Part 402, and 40
CFR § 6.302(h)) require that any federal activity or federally authorized activity may not
jeopardi ze the continued existence of any threatened or endangered species or destroy or
adversely nodify a critical habitat

Conpliance with this requirenent involves consultation with USFW5, and a determ nation of
whet her there are listed or proposed species or critical habitats present in the Streanside

Tailings Qperable Unit, and, if so, whether any proposed activities will inpact such wildlife
or habitat.
E. The National H storic Preservation Act (Applicable)

This statute and inplenenting regulations (16 U . S.C. 8 470, 40 CFR § 6.310(b), 36 CFR Part 800)
require federal agencies or federal projects to take into account the effect of any federally
assi sted undertaking or licensing on any district, site building, structure, or object that is
included in, or eligible for, the Register of Hstoric Places. |If effects cannot be avoi ded
reasonably, neasures should be inplenented to minimze or mtigate the potential effect. In
addition, Indian cultural and historical resources nust be evaluated, and effects avoi ded

m nimzed, or mtigated.

In order to conply with this ARAR, EPA, MDEQ and the PRP nay consult with the State H storic
Preservation Oficer (SHPO, who can assist inidentifying listed or eligible resources, and in
assessi ng whet her proposed cl eanup actions will inmpact the resources and any appropriate
mtigative neasures. Additionally, in April 1992, ARCO, EPA, MXEQ SHPO, the National Counci
on Historic Preservation, and | ocal governnents entered into a Programmatic Agreenent to ensure
the appropriate consideration of cultural and historical resources in a systenatic and

conpr ehensi ve manner throughout the dark Fork Basin, in connection with response actions at
the four dark Fork Basin Superfund sites. A Second Programatic Agreenment was agreed upon in
Septenber 1994. The results of the Programmati c Agreenents nay provi de additi ona

consideration of the factors to be addressed under this ARAR, and the two historical ARARs
descri bed bel ow.

F. Archaeol ogi cal and Hi storic Preservation Act (Applicable)

The statute and inplenenting regulations (16 U . S.C. 8 469, 40 CFR § 6.301(c)) establish
requirenents for evaluation and preservati on of historical and archaeol ogi cal data, including
Indian cultural and historical resources, which nmay be destroyed through alteration of terrain
as a result of federal construction projects or a federal licensed activity or program |If
eligible scientific, prehistorical, or archaeol ogical data are discovered during site
activities, they nmust be preserved in accordance with these requirenents.

G Hi storic Sites, Buildings, and Antiquities Act (Applicable)

This requirenent states that "in conducting an environnental review of a proposed EPA act the
responsi bl e official shall consider the existence and |ocation of natural |andnmarks using

i nformation provided by the National Park Service pursuant to 36 CFR § 62.6(d) to avoid
undesirabl e i mpacts upon such | andnmarks. The Programmatic Agreenent activities described above
should aid all parties in conpliance with this ARAR

H. Mgratory Bird Treaty Act (Applicable)

This requirement (16 U S.C. 88 703 et seq.) establishes a federal responsibility for the
protection of the international mgratory bird resource and requires continued consultation
with the USFWS during remedi al design and renedi al construction to ensure that the cleanup of
the site does not unnecessarily inpact migratory birds. Specific nmtigative neasures nmay be



identified for conpliance with this requirenent.

Bal d Eagl e Protection Act (Applicable)

This requirement (16 U S.C. 88 668 et seq.) established a federal responsibility for protection
of bald and gol den eagles, and requires continued consultation with the USFWS during renedi al

design and renedi al construction to ensure that any cleanup of the site does not unnecessarily
adversely affect the bald and gol den eagle. Specific mtigative measures may be identified for

conpliance with this requirenent.
J. Resour ce Conservation and Recovery Act (Relevant and Appropriate)

Any discrete waste units created or retained by the Streanside Tailings site cleanup nust

conply with the siting restrictions and conditions found at 40 CFR § 264. 18(a) and (b). These

sections require managenent units to be designed, constructed, operated, and maintained to
avoi d washout, because they are within or near the 100 year flood plain.

. FEDERAL ACTI ON SPECI FI C REQUI REMENTS

A Solid Waste (Applicable), Surface Mning Control and Recl amation (Rel evant and
Appropriate), and RCRA (Rel evant and Appropriate) Requirenents

The contamination at the Streanside Tailings Qperable Unit is primarily mning waste from

various man-nade sources. For the purposes of this record of decision, EPA and the State have

determ ned that these wastes are not RCRA hazardous waste, in accordance with 40 CFR §
261.4(b)(7) (the Belvill exenption), although certain RCRA hazardous waste requirenents have
been determned to be rel evant and appropriate in the handling of these wastes. For any
managenent (i.e., treatment, storage, or disposal) or renoval or retention of that

contam nation, the followi ng requirenments are ARARs.

1. Requirenents described at 40 CFR 88 257.3-1(a), 257.3-3, and 257.3-4, governing waste

handl i ng, storage, and disposal, including retention of the waste, in general, and 40 CFR
88 257.3-5, relating to precauti ons necessary to ensure that cadmumis not taken up into

crops, including pasture grasses, that nmay enter the food chain. 18

2. For any discrete waste units which are addressed by the Streansi de Tailings cleanup,

recl amation and closure regul ations found at 30 CFR Parts 816 and 784, governing coal and

to a |l esser extent, non-coal mning, are relevant and appropriate requirenents. 19

3. RCRA regul ations found at 40 CFR 88 264. 116 and .119 (governing notice and deed

restrictions), 264.228(a)(2)(is) (addressing de-watering of wastes prior to disposal), and
264.228(a)(2)(iii)(B), (©, and (D and .251(c), (d), and (f) (regarding run-on and run-off
controls), are relevant and appropriate requirenents for the waste nanagenent units created

or retained at the Streanside Tailings Qperable Unit. 20

[ 18] Solid Waste regul ations are promul gated pursuant to the federal Solid Waste D sposal Act,
as anended by the Resource Conservation and Recovery Act, 42 U S.C. 6901 et seq. They

appl i cabl e regul ati ons, although the State of Montana has the lead role in regul ating
solid waste disposal in the State of Mntana.

[ 19] The Surface Mning Control and Reclamation Act is pronulgated at 30 U.S.C. Sections 1201-

1326.

[ 20] As noted earlier, federal RCRA regulations are incorporated by reference into applicable
St at e Hazardous Waste Managenent Act regul ations. See ARM 17.54.702. Use of select RCRA
regulations to mning waste is appropriate when discrete units are addressed by a cl eanup
and site conditions are distinguishable fromEPA s generic determ nation of |ow toxicity/
hi gh volunme status for mning waste. See Preanble to the Final NCP, 55 Fed. Reg.
8764 (March 8, 1990), CERCLA Conpliance with Gther Laws Manual, Volurme Il (August 1989

CSWER Dir. 9234.1-02) p. 6-4; Preanble to Proposed NCP, 53 Fed. Reg. 51447 (Dec. 21,
1988), and gui dance entitled "Considerati on of RCRA Requirenents in Perform ng CERCLA
Responses at M ning Wastes Sites, "August 19, 1986 ((CSVER).

8763 -



B. Air Standards - Cean Act (Applicable)

These standards, pronul gated pursuant to section 109 of the dean Air Act,21 are applicable
to releases into the air fromany Streanside Tailings Qperable Unit cleanup activities.

1. Lead: No person shall cause or contribute to concentrations of lead in the anbient air
whi ch exceed 1.5 mcrograns per cubic neter (ug/nB) of air, neasured over a
90- day aver age.

These standards are promul gated at ARM 16.8.815 as part of a federally approved State
I npl enentation Plan (SIP), pursuant to the Clean Air Act of Montana, 88 75-2-101 et seq., MCA
Correspondi ng federal regulations are found at 40 CFR § 50.12. 22

2. Particulate matter that is 10 microns in dianeter or smaller (PM10): No person shall
cause or contribute to concentrations of PM10 in the anbient air whi ch exceed:

- 150 ug/n8 of air, 24 hour average, no nore than one expected exceedence per
cal endar year;

- 50 ug/nB of air, annual average.

These regul ations are pronul gated at ARM 16.8.821 as part of a federally approved SIP, pursuant
to the Clean Air Act of Montana, 88 75-2-101 et seq., MCA. Corresponding federal regul ations
are found at 40 CFR § 50. 6.

Anbi ent air standards under section 109 of the dean Air Act are al so pronul gated for carbon
nonoxi de, hydrogen sul fide, nitrogen dioxide, sulfur dioxide, and ozone. |If em ssions of these
conpounds were to occur at the site in connection with any cleanup action, these standards

woul d al so be applicable. See ARM 16.8.811 and 40 CFR Part 50.

C Poi nt Source Controls - Cean Water Act (Applicable)

If point sources of water contam nation are retained or created by any Streanside Tailings
Qperable Unit renediation activity, applicable Oean Water Act standards would apply to those
di scharges. The regul ations are discussed in the contam nant specific ARAR section, above, and
in the State of Montana identification of ARARs. These regul ations woul d include storm water
runoff regulations found at 40 CFR Parts 121, 122, and 125 (general conditions and industrial
activity conditions). These would also include requirenments for best nanagenent practices and
nmonitoring found at 40 CFR 88 122.44(is) and 440.148, for point source discharges.

D. Dredge and Fill Requirenments (Applicable)
Regul ati ons found at 40 CFR Part 230 address conditions or prohibitions agai nst depositing

dredge and fill material into water of the United States. |If remediation activities would
result in an activity subject to these regul ations, they woul d be applicable.

[21] 42 U S.C. 88 7401 et seq.

[22] The anmbi ent air standards established as part of Montana's approved State |nplenentation
Plan in nany cases provide nore stringent or additional standards. The federal standards
by thensel ves apply only to "major sources", while the State standards are fully
appl i cabl e throughout the state and are not limted to "major sources". See ARM 16. 8. 808
and 16.8.811-.821. As part of an EPA-approved State Inplenmentation Plan, the state
standards are also federally enforceable. Thus, the state standards which are equival ent
to the federal standards are identified in this section together. A nore detailed |ist of
State standards, which include standards which are not duplicated in federal regulations,
is contained in the State ARAR identification section.



E. Underground | njection Control (Applicable)

Requi rements found at 40 CFR Part 144, pronul gated pursuant to the Safe Drinking Water Act,
allow the re-injection of treated groundwater into the sane formation fromwhich it was

wi thdrawn for aquifers such as the aquifer beneath the Streanside Tailings Qperable Unit, and
addresses injection well construction, operation, maintenance, and cappi ng/ cl osure. These
regul ati ons woul d be applicable to any reinjection of treated groundwater

F. Transportation of Hazardous or Contam nated Waste (Rel evant and Appropri ate)

40 CFR Part 263 establishes regulations for the transportation of hazardous waste. These
regul ati ons woul d govern any on-site transportation of nmaterial. Any off-site transportation
woul d be subject to applicable regulations

STATE OF MONTANA ARARS

As provided by Section 121 of CERCLA, 42 U S.C. 8§ 9621, only those state standards that are
nore stringent than any federal standard and that have been identified by the state in a tinely
manner are appropriately included as ARARs. To be an ARAR a state standard nust be

"promul gated,” which nmeans that the standards are of general applicability and are legally

enf orceabl e

V. MONTANA CONTAM NANT SPECI FI C REQUI REVENTS
A Water Quality
1. Surface Water Quality Standards (Applicable)

Under the state Water Quality Act, 88 75-5-101 et seq., MCA, the state has promul gated

regul ations to protect, naintain, and inprove the quality of surface waters in the state. The
requirenents listed below are applicable water quality standards with which any renedia

action nmust conply.

ARM 16. 20. 604( 1) (b) (Applicable) provides that Silver Bow Creek (nminsten) fromthe confl uence
of Blacktail Deer Creek to Warm Springs Oreek is classified "Is" for water use.

The "1s" classification standards are contained in ARM 16. 20. 623 (Applicable) of the Mntana
water quality regulations. This section states:

[T he goal of the state of Montana is to have these waters fully support the follow ng
uses: drinking, culinary, and food processing purposes after conventional treatnent;
bat hi ng, swi nmm ng, and recreation; growh and propagation of fishes and associ at ed
aquatic life, waterfow, and furbearers; and agricultural and industrial water supply.

These beneficial uses are considered supported when the concentrati ons of toxic, carcinogenic,
or harnful paraneters in these waters do not exceed the applicable standards specified in
departnent CGrcular WB-7 when stream fl ows equal or exceed the streamflows specified in ARM
16. 20. 631(4) (10-year 7-day low flow, i.e., mninmmconsecutive 7-day average flow which nmay be
expected to occur on the average of once in 10 years). Alternatively, site-specific criteria
may be devel oped using the procedures given in the Water Quality Standards Handbook (US EPA
Dec. 1983), provided that other routes of exposure to toxic paranmeters by aquatic life are
addressed. 23 These standards set the contam nant specific requirenent for anbient water
quality in the stream

[ 23] Such other routes of exposure in this operable unit would include, for exanple,
contam nat ed sedi ment/food chain routes of exposure. 1In any event, no site specific
st andards have been devel oped for Silver Bow Creek, as of the issuance of the record
of decision, and consequently the applicable nuneric standards are those set forth in

WEB- 7.



To allow a gradual attai nment of these requirenments in already inpacted streans, the Is
classification allows point source discharges to be permtted at the higher concentration of
(1) the applicable standards specified in departnment Grcular WB-7, (2) the site-specific
standards, or (3) one-half of the nean instream concentrati ons24 i nmedi ately upstream of the
di scharge point. This effectively requires eventually attainnent of the Grcular WB-7 | evels
in the stream while allowi ng consideration of the current, inpacted streamquality (a

graduat ed reduction of point source discharge concentrations based on the nmean instream
concentrati on where the streamis substantially degraded). As the quality of the stream

i mproves due to control of other sources, including cleanup of non-point source areas, point
source di schargers nust inprove the quality of their discharges down to the instream standards
(either WOB-7 or, for aquatic life only, site specific standards).

Wth respect to the renedi ati on of non-point sources, the WXB-7 standards effectively set the
anbi ent water quality standards that are to be attained by the remedial action. As an anbient
standard, the point of conpliance for these standards woul d be throughout the stream and
conpl i ance shoul d be neasured by nonitoring at several different points within the stream as
determ ned by any significant point sources or significant reaches of non-point sources.

For the prinmary contam nants of concern, the WB-7 levels are listed below. WX®B-7 provides
that "whenever both Aquatic Life Standards and Human Heal th Standards exist for the sane

anal yte, the nore restrictive of these values will be used as the nuneric Surface Water Quality
St andard. "

Cheni cal WXB- 7 Standard
Arsenic 18 ug/ 125
Cadmi um 1.1 ug/l 26
Copper 12 ug/l 27

Lead 3.2 ug/l28

Mer cury 0. 012 ng/ 129

I classification standards al so include the following criteria:

1. Di ssol ved oxygen concentration nmust not be reduced below 3.0 mlligrans per liter.
2. Hydrogen ion concentration (Ph) nmust be maintained within the range of 6.5 to
3. No increase in naturally occurring turbidity, tenperature, concentrations of

sedi nent and settleable solids, oils, floating solids, or true color is allowed
which will or is likely to create a nuisance or render the waters harnful,
detrinental, or injurious to public health, recreation, safety, welfare, |ivestock,
wild animls, birds, fish or other wildlife.

[ 24] Mean i nstream concentration is the nmonthly nean instreamconcentration, as defined by the
MDHES Wat er Qual ity Bureau.

[ 25] Human Heal th Standard. The acute and chronic Aquatic Life Standards are 360 ug/l and 190
ug/l, respectively.

[ 26] Chronic Aquatic Life Standard based on 100 ng/l hardness (CaC33). The nethod for
adjusting the standard for water hardness is provided in WB-7. See Detail ed Note of
Expl anation 12 in Grcular WB-7. |In no event can the |evel for cadm um exceed the hunan
health standard of 5 ug/l.

[27] Chronic Aquatic Life Standard based on 100 ng/l hardness. See Detailed Note of
Expl anation 12 in Grcular WXB-7.

[ 28] Chronic Aquatic Life Standard based on 100 ng/l hardness. See Detailed Note of
Expl anation 12 in Grcular WB-7. In no event can the level for |ead exceed the hunan

health standard at 15 ug/l.

[ 29] Chronic Aquatic Life Standard. The hunan health standard for nercury is 0.14 ug/l.



4, No di scharges of toxic, carcinogenic, or harnful paraneters nay commence
or continue which lower or are likely to |ower the overall water quality of
these waters.

Additional restrictions on any discharge to surface waters are included in

ARM 16. 20. 633 (Applicable), which prohibits discharges containing substances that wll:

(a) settle to formobjectionabl e sl udge deposits or emrul sions beneath the surface
of the water or upon adjoining shorelines;
(b) create floating debris, scum a visible oil film(or be present in

concentrations at or in excess of 10 mlligranms per liter) or globules of
grease or other floating materials;

(c) produce odors, colors or other conditions which create a nui sance or render
undesirable tastes to fish flesh or nake fish inedible

(d) create concentrations or conbinations of materials which are toxic or harnful
to hunman, aninmal, plant or aquatic life

(e) create conditions which produce undesirable aquatic life.

ARM 16. 20. 925 (Applicable), which adopts and incorporates the provisions of 40 C F. R
Part 125 for criteria and standards for the inposition of technol ogy-based treatnent
requirenents in MPDES pernits. Al though the permt requirenment would not apply to
on-site discharges, the substantive requirenents of Part 125 are applicable, i.e., for
toxi ¢ and nonconventional pollutants treatnment nust apply the best avail abl e technol ogy
econom cal |y achi evabl e (BAT); for conventional pollutants, application of the best
conventional pollutant control technology (BCT) is required. Were effluent linmtations
are not specified for the particular industry or industrial category at issue, BCT/BAT
t echnol ogy- based treatnent requirenents are determned on a case by case basis using best
prof essional judgnent (BPJ). See CERCLA Conpliance with Qther Laws Manual, Vol. I,
August 1988, p. 3-4 and 3-7

Applicable for both surface water and ground water, 8 75-5-605, MCA, provides that it is
unlawful to cause pollution as defined in 75-5-103 of any state waters or to place or cause to
be placed any wastes where they will cause pollution of any state waters.

Section 75-5308, MCA, allows DEQ to grant short-termexenptions fromthe water quality
standards or short-termuse that exceeds the water quality standards for the purpose of

all owi ng certain construction or energency environmental remrediation activities. Such
exenptions typically extend for a period of 30-60 days. However, any exenption nust include
conditions that mnimze to the extent possible th nagnitude of the violation and the | ength of
tine the violation occurs. In addition, the conditions nmust nmaximze the protection of state
waters by ensuring the mai ntenance of beneficial uses imediately after term nation of the
exenption. Wter quality and quantity nonitoring and reporting may al so be included as

condi tions

2. Groundwat er Pol lution Control System (Applicable)

In addition to the standards set forth below, relevant and appropriate McLs and MCLGs are
included in the federal ARARs identified above.



ARM 16. 20. 1002 (Applicable) classifies groundwater into O asses | through |V based on the
present and future nost beneficial uses of the groundwater, and states that groundwater is to
be classified according to actual quality or actual use, whichever places the groundwater in a
hi gher class. dass | is the highest quality class; class IV the |owest. Based upon its
speci fic conductance, the great najority of the groundwater in the Streanside Tailings Qoerable
Unit should be considered dass | groundwater, with the remai nder of the groundwater d ass
I1.30

ARM 16. 20. 1003 (Applicabl e) establishes the groundwater quality standards applicable with
respect to each groundwater classification. Concentrations of dissolved substances in Oass |
or Il groundwater (or dass Il groundwater which is used as a drinking water source) may not
exceed the human health standards listed in departnent Crcular WB-7. For the primary

contam nants of concern these levels are listed below. Levels that are nore stringent than the
MCL or MCLG identified in the federal portion of the ARARs are set out in bol dface type.

At the uppernost |level of the aquifer, in those |ocations where the groundwater is in contact
with a contam nant source, there are areas that have specific conductance greater than 2500
unmhos/cm  However, the groundwater in this aquifer generally is of dass | quality, with the
areas of greater specific conductance constituting discrete areas of contam nation. For
purposes of applying these standards in this action, the classification of the groundwater in
the area should be based on the quality of the groundwater generally, rather than the specific
areas of contanination.

In addition, classification of the groundwater is based on actual quality, or actual use as of
Cct ober 29, 1982. See ARM 16.20.1002(3). Considering the history of contam nant at the site,
there is no reason to assune that the quality of this ground water in 1982 woul d have been
other than dass | or II.

Cheni cal WXB- 7 Human Heal th Standard
Arsenic 18 g/l
Cadmi um 5 ug/l
Copper 1000 ug/ |
Lead 15 ug/ |
Mer cury 0.14 w1

Concentrations of other dissolved or suspended substances nust not exceed |evels that render
the waters harnful, detrinmental or injurious to public health. Maxi numallowable concentration
of these substances al so nust not exceed acute or chronic problemlevels that woul d adversely
affect existing or designated beneficial uses of groundwater of that classification. ARM

16. 20. 1003 specifies certain references that nay be used as a guide in determning problem

| evel s unl ess | ocal conditions nake these val ues i nappropri ate.

An additional concern with respect to ARARs for groundwater is the inpact of groundwater upon
the surface water. |If significant |oadings of contam nants from groundwater sources to Silver
Bow Creek contribute to the inability of the streamto neet the | class standards (i.e., the
WXB-7 levels described in the Surface Water section above), then alternatives to alleviate such
groundwat er | oadi ng nmust be evaluated and, if appropriate, inplenented. Goundwater in certain
areas nmay need to be renediated to | evels nore stringent than the groundwater classification
standards for certain parameters in order to achieve the standards for affected surface water.
See Conpliance with Federal Water Quality COriteria, OSVER Publication 9234.2-09/FS (June

1990) ("Where the ground water flows naturally into the surface water, the ground-water

renedi ati on shoul d be designed so that the receiving surface-water body will be able to neet
any anbient water-quality standards (such as State WXs or FWX) that nay be ARARs for the
surface water.")

30 ARM 16. 20. 1002 provides that dass |Is groundwaters have a specific conductance of |ess
than 1000 mi cronhos per centineter at 25° C, dass Il groundwaters: 1000 to 2500; d ass
11l groundwaters: 2500 to 15,000; and dass |V groundwaters: over 15,000. The
groundwater in the operable unit generally ranges from298 to 3245 micronhos/cm with the
majority of the wells testing well below 1000. See 1991 Renedi al Investigation
Activities Data Summary Report, Table 11 (ARCO August 1993); Final 1992 Data Summary
Report, Table 15 (ARCO Sept enber 1994) (showi ng a range of 331-2092 unhos/cn).



The 1995 Montana Legi sl ature enacted several revisions to the Montana Water Quality Statutes.
Except as reflected in the anal ysis above, none of these changes has altered the application of
these water quality requirements to the Streanside Tailings Operable Unit. One bill exenpted
fromthe permt requirenments certain discharges froma water conveyance structure or certain
groundwat er di scharged to surface water, but these exenptions do not apply if the discharged

wat er contains "industrial waste." See § 75-5-401, MCA, as armended. "Industrial waste" neans
a waste substance fromthe process for business or industry or fromthe devel opnent of any
natural resource..." § 75-5-103(10), MCA. Since the contam nation found in the water in this

operable unit is industrial waste, these new exenptions would not apply here
B. Ar Qality

In addition to the standards identified in the federal action specific ARARs above, the State
of Montana has identified certain air quality standards in the action specific section of the
State ARARs bel ow.

V. MONTANA LOCATI ON SPECI FI C REQUI REMENTS
A Fl oodpl ai n and Fl oodway Managenent Act and Regul ati ons (Applicabl e)

The Fl oodpl ai n and Fl oodway Managenent Act and regul ati ons specify types of uses and structures
that are allowed or prohibited in the designated 100-year floodway31l and fl oodplain.32 Since
the SST Qperable Unit lies primarily within the 100-year floodplain of Silver Bow Creek, these
standards are applicable to all actions contenplated for this operable unit.

1. Al | owed uses

The | aw recogni zes certain uses as allowable in the floodway and a broader range of uses as
allowed in the floodplain. Residential use is anong the possible allowed uses expressly
recogni zed in both the floodway and floodplain. "Residential uses such as |awns, gardens
parking areas, and play areas," as well as certain agricultural, industrial-conmmrercial
recreational and other uses are pernissible within the designated fl oodway, provided they do
not require structures other than portable structures, fill or permanent storage of naterials
or equipnent. 8§ 765-401, MCA; ARM 36.15.601 (Applicable). In addition, in the flood fringe
(i.e., within the floodplain but outside the floodway), residential, comercial, industrial
and other structures may be permitted subject to certain conditions relating to placenent of
fill, roads, floodproofing, etc. § 76-5-402, MCA; ARM 36.15.701 (Applicable). Donestic water
supply wells may be permitted, even within the fl oodway, provided the well casing is watertight
to a depth of 25 feet and the well neets certain conditions for floodproofing, sealing, and
positive drainage away fromthe well head. ARM 36.15.602(6).

2. Prohi bi ted uses
Uses prohi bited anywhere in either the floodway or the floodplain are:

1. solid and hazardous waste di sposal; and
2. storage of toxic, flammble, hazardous, or explosive naterials.

[ 31] The "fl oodway" is the channel of a watercourse or drai nway and those portions of the
fl oodpl ai n adj oi ni ng the channel which are reasonably required to carry and di scharge the
fl oodwat er of the watercourse or drai nway. ARM 36. 15. 101(13)

[32] The "floodplain" is the area adjoining the watercourse or drainway which woul d be covered
by the floodwater of a base (100-year) flood except for sheetflood areas that receive
| ess than one foot of water per occurrence. The floodplain consists of the floodway and
flood fringe



ARM 36. 15. 605(2) and 36.15. 703 (Applicabl e33); see al so ARM 36. 15. 602(5) (b)

In the fl oodway, additional prohibitions apply, including prohibition of:

1. a building for living purposes or place of assenbly or pernanent use by hunan
bei ngs;
2. any structure or excavation that will cause water to be diverted fromthe

establ i shed fl oodway, cause erosion, obstruct the natural flow of water, or
reduce the carrying capacity of the floodway; and

3. the construction or pernmanent storage of an object subject to flotation or
noverent during flood | evel periods.

§ 76-5-402, MCA (Applicable).

Neither the regul ations nor the Floodplain Managenent Act defines the terns disposal, storage
solid waste, hazardous waste, toxic materials or hazardous materials. In nost contexts, the
regul ations are clear enough, by their plain neaning, to be easily inplenentable. As applied
to the specific circunstances at this operable unit, however, these terns require somne
interpretation. This interpretation is further conplicated by the fact that at least a
substantial part of the tailings deposited along Silver Bow Creek can be assuned to have been
deposited before the effective date of the regulations here. Thus the initial disposal of
these materials does not constitute a violation of the regulations. However, as discussed in
footnote 36, below, actions taken to actively manage these naterials as part of the renedia
action effectively trigger applicability of such requirenents in certain circunstances.

These issues are discussed nore fully in the responsiveness summary portion of the record of
decision, in response to comments submtted by the Atlantic Richfield Conpany regardi ng ARARs
i ssues. Summarized here, the departnent's analysis has determned that the tailings and m ning
wastes in the SST QU are included in the termsolid wastes, as well as the terns toxic
material s or hazardous materials, and that the prohibition on the disposal or storage of those
wastes/ materials within the floodplain applies to actions which constitute the active
managenent / di sposal of those wastes as part of the renedial action. The agencies further note
that, if there were sone jurisdictional prerequisite which were technically not nmet for
applicability, the requirenents identified here would be rel evant and appropriate requirenents
as described for this renedial action. In such case, the agencies would apply these
requirenents as relevant and appropriate considering the factors set forth at 40 CFR §

300. 400(g) (2)(is) through (viii).

{33] One commenter asserted that these regulations are not applicable to the SST QU. MJXEQ has
eval uated these argunents and has still determned that these are applicable
requirenents. Under the NCP, 40 CFR 8§ 300.400(g)(l), MXEQ nust nake an "objective
determ nati on of whether the requirenent specifically addresses a hazardous substance
pol lutant, contam nant, renedial action, |location, or other circunstances found" at the
site. MDEQ has nade the determ nation here that these requirenents specifically address
the hazardous substances and | ocation involved and are applicable | egal requirenents
Wil e these prohibitions are applicable requirenents, exactly how these prohibitions
apply to specific mning wastes being addressed in this operable unit and the nmanner in
whi ch these prohibitions apply to specific actions requires sone analysis. The
fl oodpl ai n nanagenent regul ations include a version of this prohibition in three
different provisions. ARM 36.16.605(2) and 36.15.703, applicable to the floodway and the
flood fringe, respectively, state this prohibition generally as noted above. ARM
36. 15.602(5)(b), applicable to the floodway, allows storage of materials and equi pnent
under certain conditions, but provides "Storage of flammuable, toxic, or explosive
materials shall not be permtted.”



Finally, in the record of decision, MDEQ and EPA i nvoke a waiver of this requirenent under
section 121(d)(4)(D of CERCLA, 42 USC § 9621(d)(4)(D), to allow the renedial action, under
certain conditions, to incorporate certain actions that will attain a standard of performance
that is equivalent to that required under the prohibitions described above. The analysis of
the ARAR wai ver and the conditions on which the agenci es have determ ned that equival ent
standard of perfornance can be attained are set out in the Decision Summary portion of the
record of decision

3. Appl i cabl e considerations in use of floodplain or floodway

Applicabl e regul ati ons al so specify factors that nust be considered in allow ng diversions of
the stream changes in place of diversion of the stream flood control works, new
construction or alteration of artificial obstructions, or any other nonconform ng use within
the floodplain or floodway. Many of these requirenents are set forth as factors that nust be
considered in determ ning whether a permt can be issued for certain obstructions or uses
Wiile permit requirenents are not directly applicable to renedial actions conducted entirely
on site, the substantive criteria used to determ ne whether a proposed obstruction or use is
perm ssable within the fl oodway or floodplain are applicable standards. Factors which nust
be considered in addressing any obstruction or use within the floodway or floodplain include

1. the dangers to |life and property from backwater or diverted flow caused by the
obstruction or use

2. the danger that the obstruction or use will be swept downstreamto the injury
of others

3. the availability of alternate |ocations;

4, the construction or alteration of the obstruction or use in such a nanner as to

| essen the danger
5. t he pernmanence of the obstruction or use; and

6. the antici pated devel opnent in the forseeable future of the area which may be
affected by the obstruction or use

See § 76-5-406, MCA; ARM 36.15.216 (Applicable, substantive provisions only). Conditions or
restrictions that generally apply to specific activities within the floodway or floodplain are:

1. proposed activity, construction, or use cannot increase the upstream
el evation of the 100-year flood a significant anmount (Y foot or as otherw se
determined by the permt issuing authority) or significantly increase flood
vel ocities, ARM 36.15.604 (Applicable, substantive provisions only); and

2. the proposed activity, construction, or use nust be designed and constructed to
m nimze potential erosion

For the substantive conditions and restrictions applicable to specific obstructions or uses,
see the following applicable regul ations:

Excavation of material frompits or pools - ARM 36. 15.602(1).
Water diversions or changes in place of diversion - ARM 36. 15. 603

Fl ood control works (levees, floodwalls, and riprap nust conply with specified safety
standards) - ARM 36. 15. 606

Roads, streets, highways and rail lines (nmust be designed to mnimze increases in
flood heights) - ARM 36. 15. 701(3) (c).

Structures and facilities for liquid or solid waste treatnent and di sposal (nust be
fl oodproofed to ensure that no pollutants enter flood waters and may be all owed and
approved only in accordance with MDEQ regul ati ons, which include certain additiona



prohi bitions on such disposal) - ARM 36.15. 701(3) (d).

Resi dential structures - ARM 36.15. 702(1)

Commercial or industrial structures - ARM 36.15. 702(2)
B. Sol i d Waste Managenent Regul ati ons (Applicable)

Regul ati ons promnul gated under the Solid Waste Managenent Act, 88 75-10-201 et seq., MCA
specify requirenents that apply to the location of any solid waste nanagenent facility. 34

Under ARM 17.50.505 (fornmerly 16.14.505) (Applicable), a facility for the treatnent, storage or
di sposal of solid wastes. 35

As noted, "solid waste" does not include "mning wastes regul ated under the mning and
reclamation | aws adm nistered by the Departnent of Environmental Quality," see § 75-10-203(11),
MCA, as anended by Chapter 418, Laws of Mntana 1995. However, the mining wastes found in the
Streanside Tailings Qperable Unit are not regul ated under the mning and recl amation | aws
adm ni stered by the Departnment of Environnental Quality, because they are not part of any
current mning permt or mne reclamati on plan

One commenter argued that "mining wastes are specifically excluded fromthe definition of
"solid waste.'" This argunent may be read as an assertion that the exenption of "mning wastes
regul ated under the mning and reclanmation | aws" is broad enough to cover all mning wastes.
However, both the plain neaning of the | anguage and other principles of statutory construction
wei gh agai nst such an interpretation. The words "regul ated under the mning and recl anation

| ans" suggest actual regulation rather than a categorical exclusion of all nmining wastes

whet her specific wastes are actually regulated or not. Wiere this statute provides a
categorical exclusion, it does so in clear categorical |anguage, without the qualification
"regul ated under ..." For exanple, the statute categorically exenpts "nunicipal sewage" and
"industrial wastewater effluents" without any such qualification

(a) must be located where a sufficient acreage of suitable land is available for solid
wast e nmanagenent ;

(b) may not be located in a 100-year fl oodpl ai n; 36

[ 34] These requirenents apply, inter alia, to the treatnent, storage, or disposal of solid
waste. See ARM 16. 14.502(17)

[ 35] The solid waste regul ations are applicable to the wastes at issue in this operable unit,
whi ch consist of mning wastes, prinmarily tailings, which have been washed downstream and
deposited along Silver Bow Creek for many years. Section 75-10-203(11) provides:

(a) "Solid waste" nmeans all putrescible and non putrescible wastes, including but not
limted to garbage; rubbish; refuse;

(b) Solid waste does not nean nunici pal sewage, industrial wastewater effluents, mning
wast es regul ated under the mning and recl anation | aws adm ni stered by the departnent
of environnmental quality, slash and forest debris regul ated under |aws adm ni stered
by the departnent of natural resources and conservation, or narketable byproducts.”

[ 36] The application of this requirenents to certain alternatives considered in the SST QU
renedy selection requires sone clarification. This regulation was promulgated in the
1970's, and for purposes of this determnation, the initial "disposal" of these wastes in
the SSTQU can be assuned to have occurred before promul gation of the regulation. Thus
as these wastes lie in the ground, no one would be required if any action taken with
respect to such wastes constitutes "active nmanagenent" of those wastes. EPA has
interpreted "active nanagenent" as "physically disturbing accunul ated wastes within a
managenent unit ..." See, e.g., 57 Fed. Reg. 37298 (August 18, 1992), 54 Fed. Reg
36507 (Septenber 1, 1989).



The commenter's interpretation of the statute would render the words "regul ated under ..."
superfluous, in contravention of accepted principles of statutory construction. Moreover, an
apparent purpose for the exenption is to avoid duplicative or conflicting regulation of the
wast es, which woul d occur only in the event the wastes were actually subject to both sets of
regul ations. The | anguage of the statute is not anbi guous, and under the plain nmeaning of the
provi sion the exenption of mning wastes should be viewed as linited to those wastes which are
actually regul ated under the mning and reclamation | aws. The nmini ng wastes bei ng addressed in
this operable unit are not so regulated, and thus are not within this exenption fromsolid
wast e regul ations

Ef fectively, any "active managenent” is to be regarded as constituting a new "di sposal" of
these solid wastes, triggering applicability of the state solid waste regul ations, including
the prohibition on disposing solid wastes in the floodplain. As applied to the alternatives
bei ng considered for the SSTQU, either excavating and placing the wastes in a repository or
appl ying STARS treatment in situ, which consists of tilling |ine-based anendnents into the
tailings in place, would constitute "active nanagenent” of the wastes. Thus treating
floodplain wastes in place in this nmanner would not conply with the prohibition on storage or
di sposal of these wastes within the floodplain, and an ARAR wai ver would be required for this
alternative

One commenter has asserted that disposal does not occur where waste is consolidated within a
unit, waste is capped in place, including grading prior to capping, or waste is treated in
situ. This argunent derives fromdiscussion in the CERCLA Conpliance with Qher Laws Manual
InterimFinal (August 1988), p. 2-16. However, this discussion in the manual relates to "l and
di sposal " or "placenent" of wastes under RCRA Subtitle C (hazardous waste) and | and ban rul es,
referred to in the manual as "placenent/di sposal ."

A distinction nmust be nade between RCRA's broad jurisdictional definition of "disposal," which
is virtually identical to the state's broad definition of disposal, and the specific type of

di sposal triggering certain RCRA Subtitle C and | and ban requirenents, referred to as "l and

di sposal ." The term"disposal" is often used as shorthand in discussing RCRA's Subtitle C
hazar dous waste requirements, when technically referring to "land disposal." Thus in sone

i nstances the | anguage in the nmanual and other sources seens to address the definition of

di sposal generally, rather than placenent/di sposal for |and ban purposes.

However, an analysis of other sources nakes clear that the activities addressed in this section

of the manual relate only to RCRA's definition of |and ban placenent or "l and disposal," and
not to the broader definition of "disposal" under RCRA. The preanble to the final NCP notes
the "Congressional choice to define 'land disposal' nore narromy ... than the already existing

term'disposal,'"which has a nuch broader neani ng under RCRA. The Preanbl e conti nues:

Under RCRA section 1004(3), the term"disposal" is very broadly defined and includes any
"di scharge, deposit, injection, dunping, spilling, |eaking, or placing" of waste into or
on any | and or water. Thus "disposal" [in a statutory, rather than the regul atory
subtitle C nmeaning of the terni would include virtually any novenent of waste, whether

within a unit or across a unit boundary.... However, Congress did not use the term
"disposal" as its trigger for the RCRA | and di sposal restrictions, but instead
specifically defined the new, and nore narrow, term"land disposal" in section 3004(k).
The broader "disposal" |anguage continues to be applicable to RCRA provisions other than

those in subtitle C, such as section 7003. (Enphasis added.)

(c) may be located only in areas which will prevent the pollution of ground and surface
waters and public and private water supply systens;

(d) must be located to allow for reclamati on and reuse of the |and

(e) drainage structures nust be installed where necessary to prevent surface runoff
fromenteri ng wast e managenent areas; and



(f) where underlying geol ogical formations contain rock fractures or fissures which nay
lead to pollution of the ground water or areas in which springs exist that are
hydraul i cally connected to a proposed disposal facility, only dass Ill disposa
facilities may be approved. 37

55 Fed. Reg. 8759 (March 8, 1990). The state's definition of "disposal” in the Montana Solid
Wast e Managenent Act is identical to the broader definition of disposal under RCRA. See §
75-10-203(3), MCA. Thus what constitutes a new di sposal triggering applicability of the solid
wast e requirenents shoul d be based on the broader "disposal" test, rather than the narrower

"l and disposal" test proffered by the comenter

Such an interpretation of "disposal" is also supported by judicial interpretations of the
definition of "disposal" under CERCLA, which also is identical to the definition appearing in
the state's Solid Waste Managenent Act and regul ations. See, e.g., Kaiser A um num & Chem ca
Corporation v. Catellus Devel opnent Corporation, 976 F.2d 1338 (9th CGr. 1992)("the term

" di sposal' should not be limted solely to the initial introduction of hazardous substances
onto property. Rather, consistent with the overall renedial purpose of CERCLA, "disposal"
shoul d be read broadly to include the subsequent [novenent, dispersal, or release] of such
substances during landfill excavations and fillings.") (quoting Tangl ewood East Honeowners v.
Charl es- Thomas, Inc., 849 F.2d 1568 (5th Gr. 1988)).

Finally, 8§ 75-10-214(1)(b), MCA, provides that the Solid Waste Managenent Act does not apply to
the operation of a mine, mll, or snelter. This provision exenpts any di sposal of wastes as
part of the operation of a mine, mll, or snelter fromthe requirenents of the Solid Waste
Managenment Act and corresponding regul ations. The agencies nust still deternine, however

whet her these requirenents are applicable to actions taken as part of remedial action under
CERCLA rather than as part of the operation of a mine, mll, or snmelter or whether these

requi renents shoul d be considered rel evant and appropriate requirenents for this renedia
action.

The agenci es have determined that for certain actions that are to be conducted as part of the
renedi al action for the operable unit, the regul ati ons shoul d be consi dered applicable |ega
requirenents. As noted above, those actions that constitute "active nmanagenent," or a new

di sposal, of the wastes trigger applicability of the regulations to such actions. The exenption
for the operation of a mine, mll or snelter does not exenpt such an action since the new

di sposal cannot be regarded as part of the operation of a mne, mll or snelter

Moreover, if any of the exenptions noted above or any jurisdictional basis for exenpting these
wastes fromthe Solid Waste Managenent Act were justified, the agencies would find, using the
criteria specified in the NCP, 40 CFR § 300.400(g)(2)(is) through (viii), that the solid waste
managenent regul ations specifically identified in this ARARs anal ysis are rel evant and
appropriate requirenents for this remedial action. The identified requirements address

probl ens or situations sufficiently simlar and are well-suited to the circunstances invol ved
here so that they should be considered rel evant and appropriate requirenments for this action
Specifically, the identified requirements are intended to address the type and | ocation of
wast es and the renedial actions contenplated here. They were devel oped for the purposes of
preventing future problens resulting fromthe inappropriate storage or disposal of solid
wastes, particularly those wastes containi ng hazardous substances that pose a threat to hunan
health or the environnment, such as the tailings and other materials involved here, and
particularly those problens that result frominappropriate selection of a disposal site or

| ocation, such as areas that are in contact with groundwater or streans.

[37] Goup Il wastes consist of primarily inert wastes, including "industrial mneral wastes
which are essentially inert and non-water soluble and do not contain hazardous waste
constituents.” ARM16.14.503(1)(b). The tailings and simlar wastes found in the SSTQU
do not fall within this category and are at least Goup Il wastes.



C Natural |y Streanbed and Land Preservation Standards (Applicable)

Sections 87-5-502 and 504, MCA, (Applicable -- substantive provisions only) provide that a
state agency or subdivision shall not construct, nodify, operate, naintain or fail to maintain
any construction project or hydraulic project which may or will obstruct, danage, dimnish
destroy, change, nodify, or vary the natural existing shape and formof any streamor its banks
or tributaries in a manner that will adversely affect any fish or gane habitat. The

requi renent that any such project nust elimnate or dimnish any adverse effect on fish or

gane habitat is applicable to the state in approving renedial actions to be conducted. The
Natural Streanbed and Land Preservation Act of 1975, 88 75-7-101 et seq., MCA, (Applicable --
substantive provisions only) includes simlar requirenents and is applicable to private parties
as well as governnent agenci es.

ARM 36. 2. 404 (Applicable) establishes m ni num standards which woul d be applicable if a renedia
action alters or affects a streanbed, including any channel change, new diversion, riprap or
ot her streanbank protection project, jetty, new damor reservoir or other commercial

industrial or residential developnent. No such project nmay be approved unl ess reasonabl e
efforts will be nmade consistent with the purpose of the project to mnimze the anount of
stream channel alteration, insure that the project will be as pernanent a solution as possible
and will create a reasonably pernmanent and stable situation, insure that the project will pass
anticipated water flows without creating harnful erosion upstreamor downstream minimze
turbidity, effects on fish and aquatic habitat, and adverse effects on the natural beauty of
the area and insure that streanbed gravels will not be used in the project unless there is no
reasonabl e alternative. Soils erosion and sedi nentati on nust be kept to a mnimum Such
projects nust al so protect the use of water for any useful or beneficial purpose.

See § 75-7-102, MCA.

Wil e the adm nistrative/ procedural requirenents, including the consent and approva
requirenents, set forth in these statutes and regul ati ons are not ARARs, the party designing
and inplenenting the renedial action for the Streanside Tailings Operable Unit is encouraged to
continue to consult with the Montana Departnent of Fish, Wldlife and Parks, and any
conservation district or board of county conm ssioners (or consolidated city/county governnent)
as provided in the referenced statutes, to assist in the evaluation of factors di scussed above.

Vi MONTANA ACTI ON SPECI FI C REQUI REMENTS

In the follow ng action-specific ARARs, the nature of the action triggering applicability of
the requirenent is stated in parentheses as part of the heading for each requirenent.

A Water Quality
1. Groundwat er Act (Applicable) (Construction and nai ntenance of groundwater wells)

Section 85-2-505, MCA, (Applicable) precludes the wasting of groundwater. Any well producing
waters that contam nate other waters nust be plugged or capped, and wells nust be constructed
and naintained so as to prevent waste, contam nation, or pollution of groundwater

2. Public Water Supply Regul ations (Applicable) (Reconstruction or nodification of public
water or sewer lines on the site)

If renmedial action at the site requires any reconstruction or nodification of any public water
supply line or sewer line, the construction standards specified in ARM 16. 20. 401( 3)
(Applicable) nust be observed

B. Ar Qality
1. Air Quality Regul ations (Applicable) (Excavation/earth-noving; transportation)

Dust suppression and control of certain substances likely to be released into the air as a
result of earth noving, transportation and similar actions may be necessary to neet air quality
requirenents. Certain anbient air standards for specific contam nants and particul ates are set
forth in the federal action specific section above. Additional air quality regulations under
the state Clean Air Act, 88 75-2-101 et seq., MCA, are discussed bel ow



ARM 16. 8. 1302 (Applicable) lists certain wastes that may not be di sposed of by open burni ng38
including oil or petrol eum products, RCRA hazardous wastes, chemicals, and treated | unber and
tinbers. Any waste which is noved fromthe prem ses where it was generated and any trade waste
(material resulting fromconstruction or operation of any business, trade, industry or
denolition project) may be open burned only in accordance with the substantive requirenents of
16. 8. 1307 or 1308

ARM 16. 8. 1401(1) and (2) (Applicable) provides that no person shall cause or authorize the
production, handling, transportation or storage of any naterial; or cause or authorize the use
of any street, road, or parking lot; or operate a construction site or denolition project,

unl ess reasonabl e precautions to control em ssions of airborne particulate matter are taken

Em ssions of airborne particulate matter nmust be controlled so that they do not "exhibit an
opacity of twenty percent (20% or greater averaged over six consecutive mnutes." ARM
16.8.1401(1) and (2) (Applicable) and ARM 16. 8. 1404 (Applicable).

In addition, state |aw provides an anbient air quality standard for settled particulate nmatter
Particul ate matter concentrations in the anbient air shall not exceed the follow ng 30-day
average: 10 grans per square neter. ARM 8§ 16.8.818 (Applicable)

The Butte area has been designated by EPA as non-attai nment for total suspended particul ates,
as well as PM10. 40 CFR § 81.327. ARM 16.8.1401(4) (Applicable) requires that any new source
of airborne particulate natter that has the potential to emt less than 100 tons per year of
particul ates shall apply best avail able control technol ogy (BACT); any new source of airborne
particulate matter that has the potential to enmit nore than 100 tons per year of particul ates
shal | apply | owest achi evable em ssion rate (LAER). The BACT and LAER standards are defined in
ARM 16. 8. 1430. A significant source of the nonattainment for particulates and PM10 in the
Butte area is road dust. Accordingly, special precautions should be taken in this area to
limt dust emissions fromrenedial activities.

ARM 26. 4. 761 (Rel evant and Appropriate) specifies a range of neasures for controlling fugitive
dust em ssions during mning and reclamation activities. Sorre of these neasures could be
consi dered rel evant and appropriate to control fugitive dust em ssions in connection with
excavation, earth noving and transportati on activities conducted as part of the renedy at the
site. Such neasures include, for exanple, paving, watering, chemcally stabilizing, or
frequently conpacting and scraping roads, pronptly renoving rock, soil or other dust-formng
debris fromroads, restricting vehicle speeds, revegetating, nulching, or otherw se stabilizing
the surface of areas adjoining roads, restricting unauthorized vehicle travel, mnimzing the
area of disturbed land, and pronptly revegetating regraded | ands.

C Sol id Waste Regul ati ons

As noted in Section V.B above, the state Solid Waste Managenent Regul ations are applicable to
the disposal/active nmanagenent of the tailings and simlar wastes within this operable unit.
Certain location specific requirenents are identified in Section V.B above. Action specific
solid waste regul ati ons are di scussed bel ow.

ARM 17.50.505(2) (fornerly 16.14.505(2)) (Applicable) specifies standards for solid waste
managenent facilities, including the requirenents that:

1. if there is the potential for |eachate mgration, it nust be denonstrated that
| eachate will only migrate to underlying fornmations which have no hydraulic
continuity with any state waters;

2. adequat e separation of such wastes fromunderlying or adjacent water nust be
provi ded, considering terrain, type of underlying soil formations, and facility
design (the Waste Managenent D vision of MDEQ has generally construed
this to require a mninum separation of 10-20 feet); and

3. no new di sposal units or |ateral expansions nmay be | ocated in wetl ands.

[ 38] "' Qpen burning' neans conbustion of any naterial directly in the open air without a
receptacle, or in a receptacle other than a furnace, multiple chanbered incinerator or
wood waste burner ..." ARM 16.8.101(5).



ARM 17.50.523 (formerly 16.14.523) (Rel evant and Appropriate) requires that such waste nust be
transported in such a nanner as to prevent its discharge, dunping, spilling, or |eaking from
the transport vehicle.

Section 7510-206, MCA, allows variances to be granted fromsolid waste regulations if failure
to comply with the rules does not result in a danger to public health or safety or conpliance
with specific rules would produce hardship w thout producing benefits to the health and safety
of the public that outweigh the hardship. 1In light of the nature of the wastes at issue and
the likelihood that any repository would contain only a single type of waste, i.e. tailings and
related nmaterials, considering the volume of wastes involved (1.5 to 2.5 nmillion cubic yards)
and the cost of full conpliance with all solid waste requirenents, and considering avail able
Super fund procedures for the mai ntenance of renmedies and the ability of the agencies, within
the Superfund process, to consider the characteristics of the particular wastes at issue in
appropriately determ ning and designing repositories, certain of the Solid Waste Regul ati ons
regardi ng design of landfills, ARM 17.50.506, operational and mai ntenance requirenments, ARM
17.50.520-521, and landfill closure requirenents and post-closure care, ARM 17.50.530-531, nmay
appropriately be subject to variance in inplenenting the remedy at this operable unit. The
scope and rmanner of applying the variance can be determned in finalizing and approving of the
renedi al design by the agencies. For exanple, the barrier layer (liner) and |eachate

coll ection and renoval systemrequirenents of ARM 17.50.506 (Design Criteria for Landfills) nay
be subject to variance as long as the design approved by MDEQ ensures that the concentration
values listed in Table 1, ARM 17.50.506, will not be exceeded in the uppernost aquifer
Simlarly, the groundwater nonitoring requirenents of ARM 17.50.701 et seq. can be consi dered
and coordinated with any other nonitoring requirenments under CERCLA

D. Recl amati on Requi renents

The Strip and Underground M ne Reclamation Act, 8§ 82-4-201 et seq., MCA, technically applies
to coal and uraniummining, but that statute and the regul ati ons pronul gated under that statute
and discussed in this section, set out the standards that mne reclanation should attain.

Those requirenents identified here have been deternmned to be rel evant and appropriate
requirenents for this action. Section 82-4-231 (Relevant and Appropriate) requires the

recl amation and revegetation of the land as rapidly, conpletely, and effectively as the nost
nodern technol ogy and the nost advanced state of the art will allow. In devel oping a nmethod of
operation and plans of backfilling, water control, grading, topsoiling and reclanation, al
nmeasures shall be taken to elimnate danmages to | andowners and nenbers of the public, their
real and personal property, public roads, streans, and all other public property from soi
erosion, subsidence, |andslides, water pollution, and hazards dangerous to |life and property.
Sections 82-4-231(10)(j) and (is) and ARM 26. 4. 751 (Rel evant and Appropriate) provide that
reclamation of mne waste naterials shall, to the extent possible using the best technol ogy
currently avail able, mnimze disturbances and adverse i npacts of the operation on fish
wildlife, and related environmental values and achi eve enhancenment of such resources where
practicable, and shall avoid acid or other toxic mne drai nage by such neasures as preventing
or renoving water fromcontact with toxic-producing deposits. ARM 26.4.641 (Rel evant and
Appropriate) al so provides that drainage fromacid-formng or toxic-formng spoil into ground
and surface water nust be avoi ded by preventing water fromconing into contact with such spoil.
ARM 26. 4. 505 (Rel evant and Appropriate) simlarly provides that acid, acid-formng, toxic
toxic-formng or other deleterious nmaterials nmust not be buried or stored in proximty to a
drai nage course so as to cause or pose a threat of water pollution

1. Recl amation Activities - Hydrol ogy Regul ati ons (Rel evant and Appropri ate)
(Excavation, earth noving, altering drai nage patterns)

The hydrol ogy regul ations provide detail ed guidelines for addressing the hydrol ogi c i npacts
of mine reclanmation activities and earth noving projects and are rel evant and appropriate for
addressing these inpacts in the Streanside Tailings Qperable Unit.

ARM 26. 4. 631 (Rel evant and Appropriate) provides that |ong-term adverse changes in the
hydr ol ogi ¢ bal ance from m ning and reclamati on activities, such as changes in water quality and
quantity, and location of surface water drainage channels shall be mnimzed. Wter pollution
must be minimzed and, where necessary, treatnent nethods utilized. D versions of drainages to
avoi d contam nation nmust be used in preference to the use of water treatnent facilities. her
pol l ution mnimzation devices nust be used if appropriate, including stabilizing disturbed



areas through | and shaping, diverting runoff, planting quickly germ nating and grow ng stands
of tenporary vegetation, regul ating channel velocity of water, lining drainage channels with
rock or vegetation, mulching, and control of acid-formng, and toxic-formng waste naterials.

ARM 26. 4. 633 (Rel evant and Appropriate) provides water quality perfornmance standards that nay
be invoked in the event that runoff fromthe treated areas threatens the water quality or
sedinents in the stream including the requirement that all surface drai nage froma disturbed
area nust be treated by the best technology currently available (BTCA). Treatnment nust
continue until the area is stabilized

ARM 26. 4. 634 (Rel evant and Appropriate) provides that, in reclanmati on of drai nages, drainage
desi gn nmust enphasi ze channel and fl oodpl ai n di mensi ons that approxi mate the premn ning
configuration and that will blend with the undi sturbed drai nage above and bel ow the area to be
reclained. The average stream gradi ent nust be maintained with a concave |ongitudinal profile,
and the channel and fl oodpl ai n nust be designed and constructed to

1. establish or restore the drainage channel to its natural habit or characteristic
pattern with a geonorphically acceptable gradient. The habits or characteristics
of individual streams include their particular reactions to general laws related to
stream work, whether or not the streamhas attained the conditions of equilibrium
and the stream channel norphol ogy and stability;

2. remain in dynamic equilibriumw th the system

3. i nprove unstabl e prem ning conditions;

4, provi de for floods; and

5. establish a premning diversity of aquatic habitats and riparian vegetation

ARM 26. 4. 635 through 26.4.637 (Rel evant and Appropriate) set forth requirenents for tenporary
and per manent diversions.

ARM 26. 4. 638 (Rel evant and Appropriate) specifies sedinent control neasures to be inplenented
during operations

ARM 26. 4. 640 (Rel evant and Appropriate) provides that discharge from sedi nentation ponds,
permanent and tenporary inpoundnents, and diversions shall be controlled by energy dissipaters,
ri prap channels, and other devices, where necessary, to reduce erosion, prevent deepening or
enl argenent of stream channels, and to mnimze di sturbance of the hydrol ogi ¢ bal ance

2. Recl amati on and Revegetati on Requirenents (Rel evant and Appropriate) (Excavation)

ARM 26. 4. 501 and 501A (Rel evant and Appropriate) give general backfilling and final grading
requirenents.

ARM 26. 4.514 (Rel evant and Appropriate) sets out contouring requirenents.

ARM 26. 4.519 (Rel evant and Appropriate) provides that an operator nay be required to nonitor
settling of regraded areas

ARM 26. 4. 702 (Rel evant and Appropriate) requires that during the redistributing and stockpiling
of soil (for reclanation):

1. regraded areas nust be prepared to elimnate any possible slippage potential, to
relieve conpaction, and to pronbte root penetration and perneability of the
underlying layer; this preparati on nust be done on the contour whenever possible
and to a mninumdepth of 12 inches;

2. redi stribution nust be done in a nmanner that achi eves approxi mate uniform
t hi cknesses consistent with soil resource availability and appropriate for the
postm ni ng vegetation, |and uses, contours, and surface water drainage systens; and



3. redi stributed soil must be reconditioned by subsoiling or other appropriate
nmet hods.

ARM 26. 4. 703 (Rel evant and Appropriate) Wen using naterials other than, or along with, soi
for final surfacing in reclanmation, the operator nust denonstrate that the material (1) is at
| east as capable as the soil of supporting the approved vegetati on and subsequent |and use
and (2) the nediumnust be the best available in the area to support vegetation. Such
substitutes nust be used in a manner consistent with the requirenments for redistribution of
soil in ARM 26.4.701 and 702.

ARM 26.4.711 (Rel evant and Appropriate) requires that a diverse, effective, and pernmanent
vegetative cover of the sane seasonal variety and utility as the vegetation native to the area
of land to be affected shall be established except on road surfaces and bel ow t he | ow wat er

I ine of pernmanent inpoundnents. The vegetative cover nust al so be capable of neeting the
criteria set forth in § 82-4-233, MCA. \Vegetative cover is considered of the same seasona
variety if it consists of a mxture of species of equal or superior utility when conpared with
the natural vegetation during each season of the year. (See also ARM 26.4.716 bel ow regardi ng
substitution of introduced species for native species.)

ARM 26. 4. 713 (Rel evant and Appropriate) provides that seeding and planting of disturbed areas
nmust be conducted during the first appropriate period for favorable planting after fina
seedbed preparation but nay not be nore than 90 days after soil has been repl aced

ARM 26. 4. 714 (Rel evant and Appropriate) requires use of a nmulch or cover crop or both until an
adequat e permanent cover can be established. Use of nulching and tenporary cover nay be
suspended under certain conditions

ARM 26. 4.716 (Rel evant and Appropriate) establishes the required nmethod of revegetati on, and
provi des that introduced species may be substituted for native species as part of an approved
pl an.

ARM 26. 4.717 (Rel evant and Appropriate) relates to the planting of trees and ot her woody
species if necessary, as provided in § 82-4-233, MCA to establish a diverse, effective, and
per manent vegetative cover of the sane seasonal variety native to the affected area and capabl e
of self-regeneration and plant succession at |east equal in extent of cover to the natura
vegetation of the area, except that introduced species may be used in the revegetati on process
were desirable and necessary to achi eve the approved intended | and use pl an

ARM 26. 4. 718 (Rel evant and Appropriate) requires the use of soil amendnents and ot her neans
such as irrigation, managenent, fencing, or other neasures, if necessary to establish a
di verse and pernanent vegetative cover

ARM 26. 4. 728 (Rel evant and Appropriate) sets forth requirenents for the conposition of
vegetati on on reclai ned areas.

VI, TO BE CONSI DERED DOCUMENTS ( TBCS)

The use of docunents identified as TBCs is addressed on page 2 of the Introduction, above. A
list of TBC docunents is included in the Preanble to the NCP, 55 Fed. Reg. 8765 (March 8,
1990). Those docunents, plus any additional simlar or related docunents issued since that
tine, will be considered by EPA and MDEQ in i npl enentati on of the renedy.

VI11. OFHER LAWS ( NON- EXCLUSI VE LI ST)

CERCLA defines as ARARs only federal environnental and state environnmental and state
environnmental and facility siting laws. Renedial design, inplenentation, and operation and

mai nt enance nust neverthel ess conply with all other applicable | aws, both state and federal, if
the renedi ation work is done by parties other than the federal governnent or its contractors.

The following "other |aws" are included here to provide a rem nder of other legally applicable
requirenents for actions being conducted at the Streanside Tailings Qperable Unit. They do not
purport to be an exhaustive list of such legal requirenents, but are included because they set
out related concerns that nust be addressed and, in sone cases, may require sone advance



pl anning. They are not included as ARARs because they are not "environnmental or facility
siting laws." As applicable |laws other than ARARs, they are not subject to ARAR wai ver
provi si ons.

Section 121(e) of CERCLA exenpts renoval or renmedial actions conducted entirely on-site from
federal, state, or local permits. This exenption is not linmted to environnmental or facility
siting laws, but applies to other permt requirenments as well.

A Q her Federal Laws
1. Cccupational Safety and Health Regul ati ons

The federal Cccupational Safety and Health Act regul ations found at 29 CFR § 1910 are
applicable to worker protection during conduct of RI/FS or renedial activities.

B. O her Mont ana Laws
1. QG oundwat er Act

Section 85-2-516, MCA, states that within 60 days after any well is conpleted a well |og report
nmust be filed by the driller with the DNRC and the appropriate county clerk and recorder.

2. Water Rights

Section 85-2-101, MCA, declares that all waters within the state are the state's property, and
may be appropriated for beneficial uses. The wise use of water resources is encouraged for
the maxi mum benefit to the people and wi th m ni mum degradation of natural aquatic ecosystens.

Parts 3 and 4 of Title 85, MCA, set out requirenents for obtaining water rights and
appropriating and utilizing water. Al requirenents of these parts are | aws which nust be
conplied with in any action using or affecting waters of the state. Sone of the specific
requirenents are set forth bel ow

Section 85-2-301, MCA, of Montana | aw provides that a person nay only appropriate water for a
beneficial use.

Section 85-2-302, MCA specifies that a person may not appropriate water or conmence
construction of diversion, inpoundnent, wi thdrawal or distribution works therefore except by
applying for and receiving a pernmt fromthe Mntana Department of Natural Resources and
Conservation. Wile CERCLA exenpts the portion of a remedial action conducted entirely on site
frompermt requirenents, appropriate notification and subm ssion of an application should be
perforned and a permt should be obtained for all appropriations of water in order to establish
a prior date in the prior appropriation system

Section 85-2-306, MCA specifies the conditions on which groundwater nay be appropriated, and,
at a minimum requires notice of conpletion and appropriation within 60 days of well
conpl eti on.

Section 85-2-311, MCA specifies the criteria which nust be nmet in order to appropriate water
and includes requirenments that:

1. there are unappropriated waters in the source of supply;
2. the proposed use of water is a beneficial use; and
3. the proposed use will not interfere unreasonably with other planned uses or

devel opnent s.

Section 85-2-336, MCA, closes the Upper dark Fork River Basin to further appropriations of
surface water, with certain exceptions, including under certain conditions, appropriations
for water to conduct CERCLA response actions.



Section 85-2-402, MCA, specifies that an appropriator nmay not change an appropriated right
except as provided in this section with the approval of the DNRC

Section 85-2-412, MCA, provides that, where a person has diverted all of the water of a stream
by virtue of prior appropriation and there is a surplus of water, over and above what is
actually and necessarily used, such surplus nust be returned to the stream

3. Controlled G ound Water Areas

Pursuant to § 85-2-507, MCA, the Montana Department of Natural Resources and Conservation nmay
grant either a pernanent or a tenporary controlled ground water area. The naxi mum al | owabl e
tine for a tenporary area is four years. 39

Pursuant to § 85-2-506, MCA, designation of a controlled groundwater area may be proposed if
(is) excessive groundwater withdrawal s woul d cause contaminant migration; (ii) groundwater

wi t hdrawal s adversely affecting groundwater quality within the groundwater area are occurring
or are likely to occur; or (iii) groundwater quality within the groundwater area is not suited
for a specific beneficial use.

4, Cccupational Health Act, 88 50-70-101 et seq., MCA

ARM § 16.42. 101 addresses occupati onal noise. |In accordance with this section, no
wor ker shal |l be exposed to noise |evels in excess of the levels specified in this regulation
This regulation is applicable only to limted categories of workers and for nost workers the
simlar federal standard in 29 CFR § 1910.95 appli es.

ARM § 16.42.102 addresses occupational air contam nants. The purpose of this rule is to
establish maximumthreshold limt values for air contam nants under which it is believed that
nearly all workers may be repeatedly exposed day after day w thout adverse health effects. In
accordance with this rule, no worker shall be exposed to air contam nant |evels in excess of
the threshold Iimt values listed in the regulation. This regulation is applicable only to
limted categories of workers and for nmost workers the simlar federal standard in 29 CFR §
1910. 1000 applies

5. Mont ana Safety Act

Sections 50-71-201, 202 and 203, MCA, state that every enpl oyer nust provide and naintain a
safe pl ace of enployment, provide and require use of safety devices and safeguards, and ensure
that operations and processes are reasonably adequate to render the place of enploynent safe
The enpl oyer nust al so do every other thing reasonably necessary to protect the life and safety
of its enployees. Enployees are prohibited fromrefusing to use or interfering with the use of
saf ety devi ces.

6. Enpl oyee and Conmunity Hazardous Chem cal |nfornation Act

Sections 50-78-201, 202, and 204, MCA, state that each enpl oyer nmust post notice of enpl oyee
rights, maintain at the work a list of chem cal nanes of each chemical in the work place, and
indicate the work area where the chemical is stored or used. Enployees nust be inforned of the
chemicals at the work place and trained in the proper handling of the chemcals.

[ 39] If a tenporary controlled ground water area is granted, the statute requires DNRC to
commence studies to determ ne the designation or nodification of a pernmanent controlled
ground water area.



THE ADM N STRATI VE RECORD FCOR THE
SI LVER BOW CREEK/ BUTTE AREA (ORI G NAL PORTIQN) SITE

This index lists the docunents which conprise the admnistrative record for the Silver
Bow Creek/Butte Area (Oiginal Portion) Superfund Site (abbreviated as SBCO Superfund Site).
Each record is identified by date, author, addressee, and type (when known), and a short
abstract of the docurent.

The Silver Bow Creek/Butte Area Superfund Site conprises one of the |argest Superfund
sites in the nation. Because of the size and conplexity of the Site, EPA has divided the site
into a Butte Portion and an Oiginal Portion. The Butte Portion, or SBCO addresses the
contamnation in and around the city of Butte away fromthe Silver Bow Oreek streanbed. The
Oiginal Portion, or SBCO addresses the streamcontam nation found fromthe headwaters of
Silver Bow Creek through the Warm Springs Ponds area. As stated, this index contains records
abstracts for the SBCO Superfund Site

The SBCO Superfund Site is divided into eight operable units. The nane and | ocation of
adm nistrative record i ndexes or |ocations for these operable units is as follows:

Lower Area One (once known as Area One) ERA operable unit - File nunbers 5.02.00.00 through
5.02.37.00

Rocker Tinber Framing and Treating Plant operable unit - File nunbers 5.03.00.00 through
5.03.18.11

Streansi de Tailings operable unit - File nunbers 5.04.00.00 through 5.04.19.01

Warm Springs Ponds Active Area operable unit - File nunbers 5.05.00.00 through 5.05.06.06 and
5. 05.07.00 through 5.05.18.11

MIIl WIIlow Bypass ERA operable unit - File nunber 5.05.06.07
Warm Springs Ponds I nactive Area operable unit - File nunber 5.05.06.08
Warm Springs Ponds Final Decision - File nunbers 5.05.00.00 through 5.05.18.11

Manganese Stockpil e Renmobval - Because this action was conducted by EPA s Energency Renova
Branch, records are indexed and maintained separately in EPA offices in Denver and
Mont ana. Sone duplicated and rel ated docunents for this action are found in file nunber
5.02.35.00

The index al so contains a section on site-wi de material, designated under the file
nunbers 5.01.01.00 through 5.01.29.06. That section contains docunent or records which provide
nore general information about the SBCO Superfund Site. Each operable unit specific
adm nistrative record |isted above incorporates the adm nistrative record docunents identified
for the "site-wi de" section of the SBCO record files.

In addition, each operable unit specific adm nistrative record incorporates the
admi nistrative record designated for the dark Fork Basin General systemof records, which are
listed in a separate index. |In other words, the admnistrative record for each operabl e unit
i ncludes the admi nistrative records for the specific SBCO Superfund Site operable unit, the
admi nistrative records for the SBCO site-w de conponent, and the adm nistrative records for the
C ark Fork Basin General conponent.

Cui dance docunents referred to or relied upon by the Environnental Protection Agency are
al so part of the adm nistrative record, and, although not specifically listed, are incorporated
into each operable unit specific administrative record. Those docunents are avail abl e through
EPA' s Montana Superfund Records Center, located in Hel ena, Montana 59626, 301 South Park,

Drawer 10096, Federal Building, (406) 449-5728.

Chai n of custody docunents and ot her supporting docunents for sanple collection and data
anal ysis pertaining to a particular operable unit are incorporated into the adm nistrative
record of each operable unit, or are specifically listed in the index and contained in the



physical files for the site. Those docunents are |located in one of the follow ng pl aces:

. EPA Hel ena offices, 301 South Park St., Drawer 10096, Hel ena, Montana 59626
. ARCO of fi ces

. State of Montana offices

. Contractor offices for ARCO EPA, or State of Mntana contractors

Further review of those docunents can be obtai ned by contacting EPA's Mntana Superfund
Records Center at the above address or tel ephone nunber.

A nunber of the docunents contained in the adm nistrative record contain references to
primary sources. Those sources are incorporated by reference into each operable unit specific
adm nistrative record in which the document which references the naterial appears. Most of
these references are publicly available through libraries or other document repositories. Those
primary reference docunents that are not publicly available are specifically contained in this
record index. Further review of those docunents can al so be obtained by contacting EPA' s
Mont ana Superfund Records Center at the above address or tel ephone nunber

The adm nistrative record i ndex contains sone confidential records. Those docunents are
|isted separately, and are abstracted in a manner simlar to publicly avail abl e docunents

A short summary of the contents of those docunents is contained in the abstract entry. Those
docunents are not available for public review

This adm nistrative record index, including incorporated docunents, is established
pursuant to section 113(k) of CERCLA, 42 U S.C Section 9613(k). These docunents formthe
basis for EPA s decision concerning response actions taken or to be taken at the SBCO Superfund
Site, and also indicate the involvenent of the potentially responsible parties and the public
in the decision nmaking process. The index will be routinely updated, as additional records or
docunents are obtained by EPAin relation to each operable unit, unless that operable unit is
closed. Administrative record files for the following operable units are closed, as response
action was deci ded upon and taken by EPA for those units.

Manganese Stockpile

Lower Area One ERA

Warm Springs Ponds Active Area
Warm Springs Ponds I nactive Area
MIIl WIIow Bypass ERA
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Executive Summary
I ntroduction

The Streanside Tailings (SST) Qperable Unit (QUJ) is one of seven operable units of the Silver
Bow Creek/Butte Area (original portion) NPL site. Silver Greek was listed as a Superfund site
by the EPA in 1982 pursuant to the Conprehensive Environnental Response, Conpensation, and
Liability Act of 1980 (CERCLA). CERCLA, as anended by the Superfund Amendnent and

Reaut hori zation Act, stipulates that renedial actions at Superfund sites nust be protective of
bot h human and ecol ogi cal receptors. To evaluate the degree to which renedial alternatives are
protective, it is necessary to assess both existing environnental and human health risks and
potential risks. The baseline R sk Assessnment (RA) devel opnent for the Streansi de Tailings
operable unit of the Silver Bow Creek/Butte Area National Priorities List (NPL) site. The RA
uses site-related chem cal concentrations, exposure potential, and toxicity information to
characterize potential hunman heal th and ecol ogi cal risks which nay exist at the site as a
result of former mining activities. The RA estimates current and potential future exposure and
risk in the absence of future renedial actions. The results of the baseline RA are used to

hel p determne the need for renmedi ation of the site, to establish health-based renediation
goals for contamnation nedia, and to assist in the selection of renedial alternatives.

Site Description

The Streanside Tailings(SST)Qperable Unit(QU)is |ocated along Silver Bow Creek in Silver Bow
and Deer Lodge Counties, Montana. The SST QU includes approxinmately 25 nmiles of Silver Bow
Creek frombelow the Lower Area One portion of the Priority Soils Qperable Unit in Butte,
Montana to the Warm Springs Ponds Active Area Qperable Unit near Qpportunity, Mntana. The
site generally enconpasses the 100-year floodplain and areas inpacted by fluvially deposited
mne, mll, and snelter wastes within and adjacent to Silver Bow Creek. The QU al so incl udes
adj acent railroad beds, because mne, mll, and/or snelter wastes were often used as base
materials for these beds. Since at |east sone of these beds may be converted to hiking,

bi king, and/or riding trails, future human exposure is possible.

The site was divided into four subareas for the purposes of risk assessnment, based upon

geol ogi ¢ and topographic features that control the soil, hydrogeol ogic, groundwater, surface
wat er, ecol ogi c, denographic, and | and use characteristics. Subarea 1, the Rocker subarea,
extends from Colorado Tailings to Nissler at the |-15 bridge over Sliver Bow Creek. Subarea 2,
the Ransay subarea, extends fromthe I-15 bridge to Mles Orossing. Subarea 3, the Canyon
subarea, extends fromMIles Crossing to the 441 bridge. Subarea 4,the Qoportunity subarea,
extends from highway 441 to Warm Springs Ponds.

The history of over 100 years of continuous mning and related activities greatly affected the
natural environnent in and around Silver Bow Creek. Between 2.4 and 2.8 nillion cubic yards of
mll tailings and other mning wastes have been estimated to be present within the SST QU.
These mine wastes in and near the creek have contributed to substantial downstream

contam nation, particularly by the potentially toxic elenments arsenic, cadm um copper, |ead,
nmercury and zinc. Organic pollution in Silver Bow Creek is contributed by nunicipalities via

di scharge fromthe Butte sewage plant, and from other sources, such as wood treating
operations, which were located close to the creek. However, conpared to the mning inpacts
such pol lution appears to be a mnor factor.

There are no cities within the SST QU. Butte, with a popul ation of approxi mately 30,000. is

| ocated just east of the SST QU. Located within or near the SST QU are the snmall communities
of Rocker, Nissler, Silver Bow, Ransay, Mles Crossing, Finlen, Crackerville, and Opportunity,
as well as unnaned comunities consisting of several houses scattered throughout the site. A
detail ed overview of population, |and use, econony, and related topics for Deer Lodge County is
provided in a 1990 Anaconda/ Deer Lodge County conprehensive plan.

Land use near and within the SST QU al so includes industrial activities (railroad,

Rhone- Poul enc), mning (gravel), agriculture (grazing), and recreation (dirt biking, hiking,
wadi ng, etc.). Qccasional irrigated croplands are present on the alluvial plain next to Silver
Bow Creek in some areas.



Human Heal th Ri sk Assessnent

Cheni cal s of Potential Concerns (COPCs)

The princi pal contam nants of concern at the SST QU are netals associated with m ning
activities. Those of particular concern for the HHRA are arsenic, cadm um copper, |ead,
mercury, and zinc. All of these materials, except for nercury, have been considered COPC s for
QUs upstream and downstream SST. Mercury data for the site very limted, but are consistent
with elevated levels in sedinments and possibly in surface water within the QU Mrcury is
therefore discussed qualitatively in the assessnent.

O gani ¢ chem cal s (pentachl orophenol (PCP) and pol ycyclic aromatic hydrocarbons(PAH)) have been
rel eased fromwood treating sites upstreamof and within the SST QU. The sources of these
contam nants are being addressed by actions at the Rocker Qperable Unit and the Montana Pol e
NPL site.

Exposure Poi nt _Concentrations

Two types of exposure estinmates are required for Superfund hunman health RAs. a reasonabl e

maxi mum exposure (RVE), and an average exposure. The RME is defined as an exposure wel |l above
the average but still within the range of those that coul d reasonably be expected to occur for
a given exposure pathway at a site. The upper 95 percent confidence limt (UCL) on the
arithnetic mean of contam nant concentrations within an exposure area is used to evaluate
potential RME exposures. Arithnetic average exposure point concentrations are used to estimate
potential exposures. UCL and average val ues are al so useful for nmany conparisons nmade in the
ecol ogi cal risk assessnent. Exposure point concentrations for various nedia are provided in
Table ES-1

Exposur e Assessment

Thi s assessnent addresses potential pathways by which human receptors coul d be exposed to
contamnation within the SST QU in accordance wi th EPA gui dance. This gui dance recomends

that exposure assunptions were selected so that estimates fall near the reasonabl e maxi num
(RVE) for that pathway. For nost pathways evaluated in this assessnment, an average exposure
was al so calculated to provide a range of exposures and sone sem -quantitative infornmation on
uncertainties in the assessnent. Inclusion of average exposure is intended to provide the risk
manager with a range of exposures which enconpasses both the typical and upper-range of

exposur es.

<I MG SRC 0896112BB>
Conbi nati ons of exposure pathways and associ ated human receptors nake up exposure scenari 0s.
There are three general exposure scenarios which are considered in this risk assessnment, and

these are shown in schematic formin the site conceptual exposure nodel in Figure ES-1.

Resi denti al Scenario

Resi dents mi ght be exposed to contam nated soils and sedinents while working or playing in
their yards, mght inhale contamnated dust originating fromsoils in their yards and in
nei ghboring areas, m ght consunme contam nated groundwater and be exposed dernal ly during

bathing to contam nated groundwater froma residential well, and m ght consunme veget abl es
and/ or animal products grown/rai sed in/ on contam nated surface water, sedinents and tailings
on a regular basis during activities such as wading. 1In addition, residential receive nmuch

hi gher or |ower exposures than their counterparts in other areas of the QU Evaluation of the
residential scenario, then, considers both significant exposures by pathway and the
di stribution of exposures along the QU

Cccupati onal Scenari o

Workers m ght be exposed to contam nants while working outdoors within the QU This could
occur, for exanple, in a lunber or brick yard, while noving cattle, or during planting, working
and harvesting crops on agricultural land inpacted by the tailings. Likely exposure pathways
are incidental ingestion of contam nated soils/sedinents, inhalation of contam nated dust



suspended in air by wind or other disturbances, and dermal contact with contam nated soils and
sedinents. An agricultural worker is assuned to be representative for possible occupati ona
exposur es.

Recreational Scenario

Peopl e recreating in the SST QU may cone into contact with contam nated surface water and

sedi ment from Silver Bow Creek and contami nated materials in railroad beds in the SST QU
Recreational activities at the creek nost |ikely include picnicking, sw nmng, wading, hunting,
and dirt-bike riding. During these activities, incidental ingestion of and dermal contact with
contam nants in surface water and sedi nents nay occur. |In addition, recreational visitors to
the site may al so be exposed to contam nated nmaterials in railroads beds. The county may

consi der converting stretches of sone railroad beds to recreational trails, and individuals and
famlies who use the trails for jogging, bicycling and hiking in the future may be exposed
Contaminants in railroad bed materials may be incidentally ingested, and/or resuspended in air
by wi nd or other disturbances and inhal ed.

Toxicity Assessnent

The purpose of the toxicity assessnment is to exam ne the potential for each contam nant of
concern (COC) to cause adverse effects in exposed individuals and to describe the relationship
between the extent of exposure to a particular contam nant and adverse effects. Adverse

effects include both noncarcingenic (systemc) and carcinogenic health effects in humans

Toxicity Criteria

Toxicity criteria for carcinogens are slop factors in units of risk per mlligramof chemcals
exposure per kil ogram body wei ght per day ((nu/kg-day)-1). These cancer slope factors (CSFs)
are based on the assunption that no threshold for carcinogenic effects exists and any dose, no
matter how snall, is associated with a finite cancer risks. Toxicity values for

noncar ci nogens, or for significant noncarcinogenic effects caused by carcinogens, are reference
doses (RfDs) in units of mlligrans of chem cal exposure per kil ogram body wei ght per day

(my/ kg-day). RfDs are estinmates of threshold; exposures |less than the RfD are not expected to
cause adverse effects even in the nost sensitive populations. Toxicity criteria for COPCs are
presented in Tables ES-2 and ES-3

Ri sk Characterization

Resi denti al Scenario

Carci nogeni ¢ risks associated with residential exposures (Tables ES-4)to COPCs within the SST
QU are due entirely to potential exposures to arsenic in soil/sedinent and i n groundwat er

Ri sks based on average exposure assunptions are estinmated at the upper edge of the EPA risk
range of 10-4 to 10-6, and risk based on RVE are greater by a factor of about 6. These risks
could vary by a factor of 50 percent based on the variability of arsenic soil concentrations
found within the QU H gher concentrations of arsenic in soil occur in the Ransay subarea of
the site; this area is the nost likely location where residents m ght be exposed to generally
hi gher arsenic concentrations. Arsenic in groundwater is found in higher concentrations in both
the Rocker and Ransay areas. However, all higher concentrations in these |ocations were found

in shall ow groundwater. Since any future donestic drinking water well is likely to be
install ed much deeper than the near-surface nonitoring wells, potential for consunption of
shal | ow groundwater is limted. It is, therefore, unlikely that cancer risks are

underestimated by a significant factor for exposure via ingestion of groundwater.

Noncancer risks associated with the residential scenario (Table ES-5) exceed the target |eve
(a hazard index of one) for both average and RVE. More inportantly, individual target |evels
(hazard quotients) are exceeded for arsenic, cadm um copper and zinc estinates based on
average and/or RVE. Noncancer health risk nay be unacceptable for exposure to each of these
COPCs. Noncancer risks fromexposure to arsenic nmay vary by as nuch as 50 percent based on
variability of arsenic soil concentrations found within the QU. It is unlikely that high
concentrations of arsenic in groundwater in subareas woul d have significant effect on risk
estimates. Cadmium copper and zinc are of potential inportance only through ingestion of
cont am nat ed groundwat er.



Tabl e ES-2
Car ci nogeni ¢ Reference Concentrations for COCs
at the Streanside Tailings Site

O al I nhal ati on
Car ci nogen Sl ope Factor Sl ope Factor

coC Classification (my/ kg-day) -1 (nmg/ kg-day) -1 Sour ce
Pent achl or ophenol B2 1.2 x 10-1 NA EPA 1994-a
Benzo( a) pyr ene B2 7.3 x 10+0 6.1 x 10+0 EPA 1994-a
Arsenic A 1.75 x 10+0 1.5 x 10+1 EPA 1994-a
Cadmi um B1 NA 6.3 EPA 1994-a
Copper D NA NA EPA 1994-a
Lead B2 NA NA EPA 1994-a
Mer cury D NA NA EPA 1994-a
Zi nc D NA NA EPA 1994-b

a EPA (U S. Environnmental Protection Agency). 1994. Integrated Ri sk Information System IR S).
b EPA (U S. Environnmental Protection Agency). 1994. Health Effects Assessnent Summary Tabl es
( HEAST) .



Tabl e ES-3
Ref erence Doses for COCs at the Streanside Tailings Site

Oal RID I nhal ation RFD

coC ( g/ kg- day) (my/ kg- day) Sour ce
Pent achl or ophenol 3 x 10-2 NA EPA 1994-a
Benzo( a) pyr ene NA NA -
Arsenic 3 x 10-4 NA EPA 1994-a
Cadmi um

V\at er 5 x 10-3 NA EPA 1994-a

Food 1 x 10-3 NA EPA 1994-a
Copper 0. 0356-c NA EPA 1994-b
Lead NA NA -
Mer cury

| nor gani ¢ 3 x 10-4 3 x 10-4 EPA 1994-a

Met hyl Hg 3 x 10-4 NA EPA 1994- a
Zinc 3 x 10-1 NA EPA 1994-b

a EPA (U S Environmental Protection Agency). 1994. Integrated R sk Infornation System
(IR'S).

b EPA (U S. Environmental Protection Agency). 1994. Health Effects Assessnent Summary Tabl es
( HEAST) .

¢ As suggested in HEAST, the oral RfD was cal cul ated from naxi mum Cont am nant Level GCoal
(MCLG) .

NA = Not avail abl e.



Tabl e ES-4
Carci nogeni ¢ Risks for the Residential Scenario-a

Pat hway Cheni cal RVE R sk Aver age Ri sk

I ngestion of Soil/ Sedi nent Arsenic 2.5 x 10-4 4.4 x 10-5
Cadmi um NC NC
Copper NC NC
Lead NC NC
Mer cury NC NC
Zinc NC NC

I ngestion of G oundwater Arsenic 3.11 1 10-4 6.7 x 10-5
Cadm um NC NC
Copper NC NC
Lead NC NC
Mer cury NC NC
Zinc NC NC

Dermal Contact wth G oundwat er Arsenic 2.99 x 10-9 NA

I nhal ati on of Dust Arsenic 3.17 x 10-6 9.51 x 10-7

Total Carcinogenic R sk 5.6 x 10-4 1.1 x 10-4

a Total carcinogenic risks have been rounded to the nearest tenth.

6

Not cal cul ated, chemicals are not carcinogens for this exposure pathway, or carcinogenic
sl ope factors are not avail abl e.
NA = Only RVE exposure is assessed for this pathway.



Tabl e ES-5
Noncar ci nogeni ¢ Hazard Quotients and Hazard Indices for the Residential Scenario-a

Pat hway Cheni cal RVE HQ Aver age Ri sk
I ngestion of Soil/ Sedi nent Arsenic 1.05 x 10-1 3.03 x 10-0
Cadm um 8.97 x 10-2 2.44 x 10-2
Copper 5.26 x 10-1 1.5 x 10-1
Lead NC NC
Mer cury NC NC
Zinc 7.11 x 10-2 2.28 x 10-2
Pat hway HI 1.1 x 10-1 3.2 x 10-0
I ngestion of G oundwat er Arsenic 3.10 x 10-0 2.22 x 10-0
Cadm um 1.6 x 10-0 7.30 x 10-1
Copper 2.73 x 10-0 1.69 x 10-0
Lead NC NC
Mer cury NC NC
Zinc 4.00 x 10-0 4.75 x 10-1
Pat hway HI 1.2 x 10-1 5.1 x 10-0
Dermal Contact with G oundwater Arsenic 2.23 x 10-5 NA
I nhal ati on of Dust Arsenic NC NC
Total H 2.3 x 10-1 8.4 x 10-0

a Pat hway H's and total H's have been rounded to the nearest tenth.
NC = Not calculated, data are insufficient for quantitative anal ysis.
NA = Only RVE exposure is assessed for this pathway.

HQ = Hazard Quoti ent

H - Hazard | ndex



Lead exposures within the QU are difficult to interpret. Based on bioavailability assunptions
for lead in soil used in nearby Butte, MI, lead risks may generally be in the acceptabl e range
in the QU. Based on the | EUBK nobdel default for bioavailability, however, |ead exposures nay be
excessive in many areas of the QU A clear determ nation of bioavailability nmay be necessary
in order to fully evaluate | ead exposure. Moreover, in sone areas of the site, |ead
concentrations reach very high levels (up to 9000 ng/kg and greater). |If some exposure
situations were to be dom nated by soils with such high concentrations, |ead risks could be
significantly underesti mated by user of site-w de averages. Specific |and-use evaluation on a
much snall er scale than those considered in this assessnent nay be necessary to deternmine if
there are any small subareas of the QU which may present a human exposure hazard above that
presented in the risk assessnent.

Cccupational Scenari o

Potential cancer risks for the occupational scenario (Table ES-6), based on potential exposure
to agricultural workers, fall within the EPA acceptable risk range. However, risks to
agricultural workers were estimated assum ng exposures in areas outside the 100-year floodplain
only. If workers were to equally divided their work ti me between areas inside and outside the
floodplain, risks could be as nmuch as three tinmes higher than those calculated. This would

pl ace worker risks at slightly nore than 10-4.

Potential noncancer risks (Table ES-7) are due alnost entirely to arsenic and fall near the
target H of one, with arsenic risks based on RVE essentially equal to the RID, or "safe" dose.
Upper-range risk estinmates are thus at, but do not exceed, an exposure generally recogni zed as
safe, even for lifetinme exposure. 1In general, it does not appear that arsenic concentrations
in the SST QU are sufficiently high under the occupational scenario to represent hunan heal th
ri sks that exceed common EPA regul atory targets.

Recreational Scenario

Cancer risks for visitors (Table ES-8) to the SST QU are potentially large, with average and
RMVE- based ri sk estinmates exceedi ng the upper edge of the EPArisk range. Little of this is,
however, contributed by exposures to visitors to the creek itself. Based on RVE, it is future
users of railroad beds converted to trails that may suffer the highest risks calculated for the
site (over 10-3). These risks are alnost totally due to exposure to arsenic. Further, very
hi gh arseni c concentrati ons appear to be associated with areas of past concentrate spills. The
nmet hods used in this assessnent essentially assume that future trail users will contact
railroad bed materials with relatively | ow concentrations of arsenic nmuch of the tine, but

wi Il occasionally encounter areas where arsenic concentrations are greatly el evated

("hot spots")

Noncancer risks (Table ES-9) follow a pattern simlar to noncancer risks. H's based on both
average and RME exposures exceed unity, suggesting a potential for adverse noncancer effects.
Nearly all risk is contributed by arsenic, and overall, noncancer risks in this scenario are
the hi ghest encountered for the site. Arsenic in railroad bed materials again contributes the
bul k of the exposure

Lead exposures within the QU are difficult to interpret. Based on bioavailability assunptions
for lead in soil used in nearby Butte, MI, lead risks may generally be in the acceptabl e range
in the QU. Based on the | EUBK nbdel default for bioavailability, however, |ead exposures nay be
excessive in the QU, particularly for the rails-to-trails exposure scenario. A clear

determ nation of bhioavailability nay be necessary in order to fully evaluate | ead exposures.

Mor eover, in sonme areas of the site, |ead concentrations reach very high levels (up to 11,500
ng/ kg in one sanple of railroad bed naterials). |f sone exposure situations were to be

dom nated by soils with such high concentrations, |lead risks could be significantly

underesti mated by use of site-w de averages. Though very snall scale variability is high, it is
possi bl e that sone preferential recreational areas within the site could have average exposure
concentrations in excess of those used to estinmate | ead exposures in this assessnent.

In addition, the use of the | EUBK nodel for assessing | ead exposures in non-residential
settings is very uncertain. Lead exposures based on occasi onal exposure in a recreationa
setting may not be adequately estinated by the | EUBK nodel, and may, in fact be substantially,
over esti mat ed.



ES-6
Car ci nogeni ¢ Ri sks for the Cccupational Scenario-a

Pat hway Chemi cal RVE Ri sk Aver age Ri sk
I ngestion of Soil/ Sedi nent Arsenic 5.4 x 10-5 3.4 x 10-6
Cadm um NC NC
Copper NC NC
Lead NC NC
Mer cury NC NC
Zinc NC NC
I nhal ati on of Dust Arsenic 8.5 x 10-6 5.1 x 10-6
Total Carcinogenic R sk 6.2 x 10-5 8.5 x 10-6
a Total carcinogenic risks have been rounded to the nearest tenth.

NC = Not cal cul ated, chem cals are not carcinogens for this exposure pathway, or carcinogenic
sl ope factors are not avail abl e.

Table ES-7
Noncar ci nogeni ¢ Hazard Quotients and Hazard Indices for the Qccupational Scenario-a

Pat hway Cheni cal RVE Ri sk Aver age Ri sk
I ngesti on of Soil/ Sedi nent Arsenic 8.05 x 10-0 4.99 x 10-2
Cadmi um 8.0 x 10-3 6.07 x 10-4
Copper 3.29 x 10-2 2.39 x 10-3
Lead NC NC
Mer cury NC NC
Zinc 3.64 x 10-3 2.90 x 10-4
Pat hway HI 8.5 x 10-1 5.3 x 10-2
I nhal ati on of Dust Arsenic NC NC

Total H 8.5 x 10-1 5.3 x10-2



Tabl e ES-8

Car ci nogeni ¢ Ri sks for the Recreational Scenario-a
Pat hway Cheni cal RVE R sk
I ngestion of Soil/ Sedi nent Arsenic 6.2 x 10-5
Cadmi um NC
Copper NC
Lead NC
Mer cury NC
Zinc NC
Pat hway Ri sk 6.2 x 10-5
I ngestion of Surface Water Arsenic 3.4 x 10-8
Cadmi um NC
Copper NC
Lead NC
Mer cury NC
Zi nc NC
Pat hway Ri sk 3.4 x 10-8
Dermal Contact with Surface Water Arsenic 3.2 x 10-9
Ingestion of Rail Road Bed Materials Arsenic 1.2 x 10-3
Cadmi um NC
Copper NC
Lead NC
Mer cury NC
Zinc NC
Pat hway Ri sk 1.2 x 10-3
Inhal ation of Rail Road Bed Materials Arsenic 1.8 x 10-5
Cadmi um NC
Copper NC
Lead NC
Mer cury NC
Zi nc NC
Pat hway Ri sk 1.8 X 10-5
a Total carcinogenic risks have been rounded to the nearest tenth.

NC = Not cal cul at ed,

chemi cals are not carcinogens for this exposure pathway,
sl ope factors are not avail abl e.

Aver age Ri sk
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Tabl e ES-9
Noncar ci nogeni ¢ Hazard Quotients and Hazard Indices for the Recreational Scenario-a

4-12 Year Ad Child 1-3 Year Ad Child
Pat hway Chemi cal RMVE HQ Aver age HQ RMVE HQ Aver age HQ
I ngestion of Soil/ Sedi nent Arsenic 8.95 x 10-1 1.03 x 10-1 4.17 x 10-0 2.91 x 10-1
Cadmi um 6.34 x 10-3 8.14 x 10-4 3.47 x 10-2 2.05 x 10-3
Copper 3.97 x 10-2 5.15 x 10-3 2.18 x 10-1 1.52 x 10-2
Lead NC NC NC NC
Mer cury NC NC NC
Zi nc 6.28 x 10-3 8.89 x 10-4 3.02 x 10-2 2.31 x 10-3
Pat hway H 9.5 x 10-1 1.1 x 10-1 4.5 x 10-0 3.1 x 10-1
I ngestion of Surface Water Arsenic 3.89 x 10-4 9.0 x 10-5 8.75 x 10-4 2.02 x 10-4
Cadmi um 2.25 x 10-5 5.22 x 10-6 5.05 x 10-5 1.17 x 10-5
Copper 3.26 x 10-6 6.94 x 10-6 7.33 x 10-5 1.56 x 10-5
Lead NC NC NC
Mer cury NC NC NC
Zinc 1.35 x 10-5 2.23 x 10-6 3.04 x 10-5 5.02 x 10-6
Pat hway H 4.6 x 10-4 1.0 x 10-4 1.3 x 10-3 2.3 x 10-4
Dermal Contact with Surface Water Arsenic 1.96 x 10-5 4.57 x 10-6 3.06 x 10-5 7.12 x 10-6
Ingestion of Rail Road Bed Materials Arsenic 1.65 x 10-1 2.02 x 10-0 7.44 x 10-1 4.55 x 10-0
Cadm um 7.42 x 10-2 1.08 x 10-2 3.34 x 10-1 2.43 x 10-2
Copper 1.91 x 10-0 1.8 x 10-0 8.58 x 10-0 4.06 x 10-1
Lead NC NC NC NC
Mer cury NC NC NC NC
Zinc 1.56 x 10-1 8.07 x 10-3 7.02 x 10-1 1.82 x 10-2
Pat hway HI 1.9 x 10-1 2.2 x 10-0 8.4 x 10-1 5.0 x 10-0
Inhal ati on of Rail Road Bed Materials Arsenic NC NC NC NC
Cadm um NC NC NC NC
Copper NC NC NC NC
Lead NC NC NC NC
Mer cury NC NC NC NC
Zi nk NC NC NC NC
Pat hway HI NC NC NC NC
Total H 2.0 x 10-1 2.4 x 10-0 9.0 x 10-1 5.4 x 10-0
a Pathway H's and Total H's have been rounded to the nearest tenth. HQ = Hazard Quoti ent

L
Il

NC = Not calculated, data are insufficient for quantitative analysis. Hazard | ndex



Results of IEUBK nodeling for site visitors, and rails-to-trails users should be considered
screening level only. Such nodeling would provide little scientific support for risk
nmanagenent deci sions. Once again, hotspots of |ead domi nate potential exposures and risks

Uncertainties Associated with R sk Characterization

There is a degree of uncertainty associated with every step of the assessnent process. Severa
i mportant uncertainties were identified in the SST QU ri sk assessnent.

Sone exposure paraneters, especially those for recreational exposure scenarios are often poorly
characterized and nmay be based solely on professional judgement. Such exposure paraneters
introduce potentially significant, but substantially unknown amounts of uncertainty, into the
assessnent process. Cenerally, exposure paraneters based on professional judgenent are
conservative (i.e., they tend to err on the side of protection of human health). Thus, these
exposure paraneters are generally nore likely to cause overestimati on of exposures than
under est i nati on.

Land use in the SST QU is mixed and is likely to remain so in the future. However, it is
difficult to predict which areas m ght be devel oped for which land uses in the future. This
ri sk assessnent does not nake specific |and use assunptions for specific areas. Instead, risk
estimates are devel oped on a site-wi de basis and evaluated for representativeness for different
subareas within the QU These risk estimates, with appropriate consideration given to subarea
di fferences, can thus be applied as needed to different specific areas within the QU

The relative bioavailability of arsenic in all nmedia is assuned to be high (80 or 100 percent).
Because arsenic in soil and sedinments in the SST QU is largely derived fromnmning and mlling

wastes, and the relative bioavailability of arsenic associated with such wastes may actually be
| oner, potential risks fromarsenic in soil and sedi rent nay have been overesti mat ed

Several recent studies indicate current toxicity criteria for arsenic could overesti mate ri sks.
Met abol i ¢ detoxification of arsenic at | ow doses nay | essen the inpact or arsenic exposure
predicted by linear extrapolation of results from higher exposures. |n addition, new studies

i ndi cate that background inorganic arsenic intake and skin cancer risks may have been
underestimated in the Tai wanese popul ati on on which current toxicity criteria are based. These
new studi es have not been peer-revi ewed, however, and current toxicity criteria are therefore
not nodified for this RA

The bioavailability of Iead used in the RAis based in part on studies conducted for the Butte
Priority Soils QUJ, and on the assunption that mneral species present in Silver Bow Oeek woul d
be simlar to those found in Butte, since their source was Butte. There is sone uncertainty
associated with this approach. For exanple, the geochem stry of tailings deposited as stream
sedinents nmay not be identical to those fromwaste deposits not subject to constant or periodic
i nundation. Such uncertainties may lead to either over or underestimati on of risks associated
with | ead dependi ng on bioavailability assunpti ons nade.

Quantitative assessnent of exposures due to consunption of vegetables grown in contam nated
soils, or irrigated with contam nated water, was not carried out even though screening

cal cul ati ons suggested that exposures via this pathway could be significant. It is possible,
therefore, that significant exposures and associated risks at the site were onmitted fromthe
final estimtes.

However, toxicity to plants is likely to restrict gardening within the SST QU to | ess

contam nated soils and/or to soils that have been extensively anended. Baker and Bower (1988)
concluded, on the basis of their study in Palmerton soils, that toxicity would limt cadm um
exposure to a fraction of current estinmates of daily cadmumin take fromdiet and other
"background" sources. It seens likely that simlar consideration mght apply to gardens in the
SST QU. It appears that any underestinmation of risk due to elimnation of consunption of

hone- grown vegetables fromthe quantitative risk assessnent does not constitute a significant
underestimati on of total potential risk in the QU

The risk assessnment assunmed that exposures to netals and arsenic fromconsunption of aninals
grazed on contam nated pastures and/or watered with contami nated surface or groundwater are
not significant contributors to overall exposures. Conservative, though generic, calculations



suggest that netal uptake into beef follow ng ingestion of contam nated plants in the nore
heavily contam nated soils in the SST QU could rai se concentrations of zinc plants to a | eve
that coul d approach levels toxic to cattle that use the plants as forage. Zinc, however, is
expected to be toxic to the plants thensel ves at the higher concentrations found in the QU
Thus, the theoretical potential for toxic effects to livestock is probably not actually
realized at the site

Arsenic appears to represent the major risk "driver" for the site when considering potentia
human heal th inpacts. However, arsenic background reference soil sanples were collected very
near areas of contam nation; the higher values could reflect sone degree of contam nation

Ref erence concentrations for arsenic ranged fromb5.7 to 142 ng/kg. RVE and average exposure
poi nt concentrations for arsenic are 511 and 296 ng/ kg respectively )Table ES-1). Background
may thus contribute somewhat to total exposures and risks

Thus, the high estinmate for background contribution (based on conparison of naxi mum background
to the average exposure point concentration) nmay well overestimate actual background
contribution. The | ow background estinmate is very unlikely to have received significant

contam nation, but could be bel ow the average background for the area. Actual contributions
from background for arsenic are likely to be greater than one percent, but may be significantly
| ess than 50 percent.

Ecol ogi cal Ri sk Assessnent
I ntroduction

Ecol ogi cal Ri sk Assessnments (ERAs) evaluate the likelihood that adverse ecol ogical effects may
occur or are occurring at a site a result of exposure to chem cal or physical stressors. Risks
result from contact between ecol ogical receptors and stressors that are of sufficiently |ong
duration and of sufficient intensity to elicit adverse effects. The prinary purpose of this
ERA is to identify and describe actual or potential onsite conditions that can result in
adverse effects to present or future ecol ogical receptors. These conditions are identified by
conparing observed or likely effects with actual or predicted exposures to physical and,
primarily, chem cal stressors. Another inportant objective of this ERAis to provide
information that can help establish remedial priorities and serve as a scientific basis for
regul atory and renedial actions for the Streanside Tailings Qperable Unit (SST QU).

The approach used to conduct this ERA is based on site-specific information and on recent EPA
gui dance, prinmarily The Framework for Ecol ogi cal R sk Assessnent. The prinmary conponents of
this ERA are Probl em Formul ation, Analysis and R sk Characterization. Stressors identified for
this ERA are based on their potential to cause adverse ecol ogical effects, especially effects

due to chemical contam nation of surface water, sedinment, and surface soil. This focus is
based on the potential for onsite contam nated nedia to currently preclude the existence of
heal thy and diverse aquatic and riparian ecosystens in and adjacent to Silver Bow Creek. In

addition, mning-related and other activities have caused considerabl e physical danage to
aquatic and terrestrial habitats onsite.

The primary chemcal stressors identified for the site include the follow ng:

. Arsenic (surface water, sedinment, surface soil)
. Cadmi um (surface water, sedinent, surface soil)
. Copper (surface water, sedinment, surface soil)
. Lead (surface water, sedinment, surface soil)

. Zinc (surface water, sedinent, surface soil)

. Mercury (surface water, sedinent, surface soil)

The following chemcals, are al so considered COPCs and are therefore evaluated in this ERA

. PCP (sedinent, surface soil)

. PAHs (surface water, sedinment, surface soil)
. Di ssol ved oxygen (surface water)

. Amoni a (surface water)

. Ni trogen (surface water)



In addition to chenmical stressors, ecological receptors that inhabit or use the SST QU may al so
be exposed to physical or non-chemcal stressors. |nportant physical stressors, related
primarily to past mning activities at this site, include the follow ng:

. Degradati on of instream substrates
. Channel i zation of Silver Bow Creek
. Degradati on or disturbance of terrestrial and riparian habitats

The maj or habitats that have potential to be affected by chem cal and physical stressors
include aquatic habitats, riparian habitats, and terrestrial habitats. The types of organisns
that may be exposed to the chemical and physical stressors identified as this site include
aquatic and terrestrial plants and animals (i.e., nacroinvertebrates, fish, anphibians,
reptiles, birds, and nammal s) that inhabit or use, or have the potential to inhabit or use,
aquatic, streanside/wetland or terrestrial habitats of the SST QU. No threatened, endangered,
or sensitive species have been reported within the SST QU.

The prinmary exposure pathway evaluated in this ERA is the direct contact of ecol ogical
receptors with chem cal and physical stressors. Although of |esser inportance for this ERA

effects due to contam nant transfer through food chains are al so eval uat ed.

Ri sk Characterization

Potential risks to ecological receptors are eval uated by conparing current or predicted
conditions and chem cal concentrations in exposure nedia (exposure assessnent) with simlar
data correlated with potential to cause adverse effect (effects assessnent). The risk
characterization phase of the ERA integrates exposure assessnent and effects assessnment to
estimate risk potential for ecol ogical receptors, and considers the ecol ogi cal significance of
predicted effects. A wei ght-of-evidence approach, utilizing various neasures of potenti al
adverse effects instead of a single effects value, is enployed in this assessnent.

A sinplified summary of SST-QU wi de potential risks to ecological receptors is presented on a
medi a- speci fic and chem cal -specific basis in Table ES-10. R sk potentials (low noderate,

hi gh) are estimated by evaluating the difference or magnitude between average (arithneti c nean)
and W5 values and rel evant effects concentrations. Risk potential is estimated to be high
where average or W95 val ues greatly exceed rel evant effects concentrations.

Surface Water

The assessnent of potential risks to aquatic receptors is based on a conparison of dissolved
COCs in surface water to relevant effects concentrations. Measurenents of total netals
concentrations in surface water nmay overestinmate risks to aquatic receptors because only a
portion of the total nmetals neasured is bioavailable and toxic.

Amoni a has potential to cause adverse effects on aquatic biota in Silver Bow O eek because of
el evated concentrations in sone areas. Adverse effects are nore |likely, and probably nore
severe, inmediately below the Butte wastewater treatnent plant (WMP), which has been
identified as the only known point source of ammnia in Silver Bow Creek. Ammoni a
concentrations in the | ower reaches of Silver Bow Creek only rarely exceed site-adjusted (for
pH and tenperature) chronic anbient water quality criteria (AWX) for amoni a.

Recent neasurenents of dissolved arsenic in Silver Bow Oreek have renai ned bel ow i nport ant
effects concentrations. These effects concentrati ons range fromO0.048 to 0.850 ng/L, and

i ncl ude concentrations expected to protect freshwater plants and sensitive freshwater animals.
Anbi ent concentrati ons of dissolved arsenic in Silver Bow Creek range from approxi mately 0.01
to 0.04 ng/L, indicating |low potential for risks to aquatic life fromarsenic.



Medi a (units)

Surface Water

ny/ L

ng/ L
ng/ L
ng/ L

ny/ L

ng/ L
ng/ L

ny/ L

ng/ L
ng/ L
ng/ L
Sedi nent
ny/ kg
ny/ kg
ny/ kg
ny/ kg
ny/ kg
ny/ kg
ny/ kg

ng/ kg

Sinplified Summary of Ecol ogi cal

Chemi cal

Anmoni a

Arsenic (D
Cadni um ( D)
Copper (D)
D ssol ved
xygen

Lead (D
Mercury (D)

Ni trogen

(total sol uble)

PAHs (i ndi vi dual )

PCP

Zinc (D

Arsenic
Cadm um
Copper
Lead

Mer cury

PAHs (i ndi vi dual )

PCP

Zi nc

Tabl e ES-10

Arith. Mean Conc/
w95 Conc

3.11/NC

15.56/24.1

1.66/2. 26

50. 74/ 59. 56

-9.5/NC

3.0/ 6.57

0.16/0. 16

1.75-9.19/NC

0. 02/ NC

8. 01/ NC

336. 19/ 585. 99

75.16/113. 11

4.66/7.01

828/ 1, 579. 89

250. 5/ 318. 66

3.49/6.7

0. 054-1. 563/ NC

0.367/0. 634

1, 380. 13/ 2, 120. 27

Ri sks from Chem cal

Effects
Concl

0.53-2.7

48- 850

0.47-5.0

3.9-54

4.0

0. 8-500

0.012-4.0

0.03-1.0

0.1-5.0

3.5-14.5

40. 277

23.8/24.8

3.9

325-354

62.4

0.2-2.0

4-100

4.2-21

1, 064

Stressors

Ri sk
Pot ent i al

Mod to Hi gh
(location/timng
dependent)
Low
Mod
H gh
Low to High
(location/timng
dependent)
Mod
Low to Mod
Mod to high
(location/timng
dependent)
Low

Mod

H gh

H gh
H gh
H gh
H gh
H gh
Low
Low

H gh



Medi a (units)

Surface Soil
ng/ kg
ng/ kg
ng/ kg
ng/ kg
ng/ kg

ng/ kg

ng/ kg

Sinplified Summary of Ecol ogi cal Ri sks from Chem cal
Chemi cal Arith. Mean Conc/ Ef fects
W5 Conc Conc 1
Arsenic 303.1/514.9 25-100
Cadmi um 6. 45/ 11. 95 4-50
Copper 1,470.4/2,484.9 60- 100
Lead 723.63/1,241. 4 250- 1, 000
Mer cury 1.82/5.7 2-10
PAHs (individual) Not Analyzed 1-10
PCP Not Anal yzed 0.5-5.0
Zinc 1, 835.6/2,920.7 200- 500

ng/ kg

Tabl e ES-10 (Cont.)

1Description and source listed in Table 5-17

NC. not Cal cul ated
D. dissol ved

Stressors

Ri sk
Pot ent i al

H gh
Mod
H gh
H gh
Low to nod

Unknown/
Probably | ow

Unknown/
Probably | ow

H gh



Unl i ke arsenic, dissolved cadm um concentrations in Silver Bow Oeek comonly exceed critical
effects concentrations. Arithnmetic nmean val ues of dissolved cadmumfor all sanpled reaches of
Silver Bow Creek exceed the | owest effects concentrations but remain bel ow the higher, |ess
protective effects concentrations but renain bel ow the higher, less protective effects
concentrations. Cadm um appears to be an inportant and probably noderate contributor to overall
toxicity of Silver Bow Creek surface water. D ssolved coppers in Silver Bow Greek is el evated
t hroughout the entire QU, with slightly |ower concentrati ons neasured in the nost downstream
reaches. Al recent sanples of dissolved copper exceed the | owest effects concentrations for
freshwater plants, invertebrates, and fish. Site specific acute effects concentrations for

rai nbow trout are exceeded in about half the sanples neasured. Dissolved copper is a nmajor
contributor to the toxicity of Silver Bow Creek, and anbi ent concentrati ons conmmonly exceed
safe levels for aquatic plants, invertebrates, and fish.

Di ssol ved oxygen (D. O concentrations in Silver Bow Creek are bel ow m ni mrum nati onal
coldwater criteria at sone tinmes and in sone areas of Silver Bow Creek. For the nost part,
however, D.Q concentrations renain above mninumcriteria levels except in the reach

i medi ately below the Butte WMP. (Cbserved |low D.O concentrations in this and in other
reaches are probably the result of excess nutrient inputs and high biol ogi cal oxygen denand
(BOD) discharges fromthe Butte WWMP. |In the upper reaches, low D. O, along with el evated
amoni a and di ssol ved netals, contribute to the biological inpairnment of Silver Bow Creek.

Di ssol ved | ead appears to be mininal to noderate contributor to the toxicity of Silver Bow
Creek surface water. Al though mean and W95 val ues general ly exceed the | owest effects
concentrations, they never exceed the highest (least protective) effects concentrations.

Di ssolved lead in Silver Bow Oeek may add to the overall toxicity of the creek but is unlikely
to be a major contributor, especially conpared to copper and zinc.

Di ssol ved nercury was only rarely detected is Silver Bow Creek surface water (one sanple, 11
percent frequency of detection). Detection limts for nercury commonly exceed critical effects
concentrations or established criteria. Therefore, any detection of mercury in surface water
can be inportant. Because dissolved nercury was detected in only one sanple, and because of

i ncreased uncertainty associated with concentrations in the | ow ug/L range, dissolved nercury
is not expected to be critically inportant to environnental conditions in Silver Bow Creek.

Ni trogen conpounds were detected in all surface water sanples, as expected. El evated nitrogen
conpounds, neasured as total soluble nitrogen or TSN can pronote growh of nui sance al gae.
Excessive algal growh can indirectly cause depletions in dissolved oxygen and can also inpair
aquatic habitats. Excess nitrogen in Silver Bow Creek can be inportant and potentially serious
problemin sonme reaches (especially below the Butte WMP and in areas of uncontrolled cattle
grazing).

PCP has noderate potential to cause adverse effects in surface water because it was detected in
all of the few surface water sanples for which it was anal yzed at concentrations simlar to
nati onal chronic anbient water criteria. The only known Silver Bow Creek PCP source is
currently being addressed by renedial actions at the Montana Pole site.

Only one PAH, benzo(b)fl uoranthene, was detected in Silver Bow Oreek surface water, with all
detections (4 of 4 sanmples) 02 ug/L. Although only limted toxicity data are available for

i ndi vidual PAHs in surface water, 0.02 pg/L is not expected to be acutely toxic to aquatic
biota. PAHs in surface water are not likely to be a significant contributor to the biol ogical
i mpai rnent of Silver Bow Creek within the SST QU

El evated zinc concentrations are found throughout Silver Bow Creek, especially within the nost
upstream 10 mles of the creek. The spatial distribution of dissolved zinc in Silver Bow Creek
i ndi cates a general and consistent decrease in dissolved zinc as sanples are taken further
downstream However, even the nost downstream sanpl es are associated with exceedances of
critical effects concentrations. These data indicate that dissolved zinc is a major
contributor to toxicity in the upstreamreaches of Silver Bow Greek. In the |ower reaches,
dissolved zinc is at |least a noderate contributor to Silver Bow Creek toxicity.



Sedi nent

There is |l ess confidence (nore uncertainty) in effects concentrati ons used to eval uate sedi nent
toxicity conpared to concentrations used for surface water evaluation. For this reason, the
list of effects concentrations for assessing sedinent toxicity include a greater variety of
data, including site specific toxicity data (lowest degree of uncertainty); non-site specific
toxicity data (noderate degree of uncertainty); background data; and other data based on
co-occurrence of effects and sedinents contamnated with a mxture of chem cals (highest
uncertainty). The greatest uncertainty is with data that are statistically rather than

toxi col ogically derived, such as Effects Range-Median (ER-M val ues of Long and Morgan. ERM
val ues represent the nedi an val ue of ranked concentrati ons associ ated with observed effects,
and are based on sedinments contamnated with a mxture of chemcals. These values are
therefore not entirely appropriate for conparison to anbi ent sedinments that are contam nated
with a single or a fewchemcals. ERMvalues are included in this risk characterization
because they are commonly used by regul atory agencies and others as a screening level tool in
assessing potential sedinent toxicity. For the nost part, site specific sedinment toxicity data
are preferred over all other effects data and, where available, these serve as the prinary
effects data for conparison to recently collected sedi nent chem stry data.

The total arsenic concentrations of Silver Bow Oreek sedinents change little fromupstreamto
downstream stations. Both PTI and Canoni e sanpling events confirmthe relative consi stent
distribution of arsenic throughout the QU The effects concentrations with the greatest
confidence and the |l east uncertainty (No Effect Concentration, sublethal effects, Hyallela,),
are exceeded by the concentrations of all sediment sanpl es taken. Depending on the data source
(PTI or Canonie), anbient concentrations of total arsenic in Silver Bow Creek sedinents exceed
site-specific effects concentrations by a factor of approximately 2 to 8 Total arsenic is a
maj or contributor to the potential toxicity of Silver Bow Creek sedinents.

Unli ke arsenic, the concentration of total cadmiumin Silver Bow Oeek sedinents appears to
vary both spatially and tenporally, and nay be increasing over tine. Based on the 1991 and
1992 data, total cadmumin Silver Bow Creek sedi ments nearly al ways exceeds the site specific
no adverse effect concentration (NEC) for sensitive benthic invertebrates (3.9 ng/kg,
Hyallela). Qher effects concentrations, including those based on spi ked sedi nent bi oassays
(SSB) and apparent effects concentrations (AET) are simlar in nagnitude to the site specific
NEC. These data and others indicate that total cadmiumin Silver Bow Creek sedinents have a
hi gh potential to adversely inpact sensitive benthic invertebrates and possibly sal noni ds.

Copper concentrations in Silver Bow Creek sedinments remain consistently el evated fromthe nost
upstreamto the nost downstream reaches of the creek. Copper concentrations in Silver Bow Creek
sedinents renain consistently elevated fromthe nost upstreamto the nost downstream reaches of
the creek. Studies form 1988, 1991, and 1992 reveal increasingly higher concentrations over
tine. Copper concentrations in Silver Bow Creek sedinments are nearly always in excess of nost
of the relevant effects concentrations used for conparison, even though the effects
concentrations are quite high. For exanple, all sedinent sanples collected in 1992 reveal
copper concentrations in excess of 100 ng/ kg, much higher than rel evant effects concentrations
of 325-350 ng/kg. Copper in Silver Bow Creek sedinents is a najor contributor to the

i mpai rnent of the aquatic community of Silver Bow Creek.

Total lead in Silver Bow Creek sedi nents changes little with respect to location with the
exception of apparent increases approximately 1 and 8 nmiles downstream of the upstream border
of the QU. Lead concentrations neasured in Silver Bow Creek sedi ments al ways exceed 100 ng/ kg.
For conparison, the nost and 1992 sanples reveal total lead in sedinents in excess of 250

ng/ kg. For conparison, the nost appropriate (i.e., those with the | east uncertainty) effects
concentrations are within the range of about 30 to 120 ng/kg. Values in excess of 250 ng/kg
are likely toresult in severe, acute effects to sensitive benthic biota, thereby potentially
affecting organisns at several food chain |evels, especially upper |evel consuners of
nmercury-contam nated prey. This pathway is not a primary concern at this tine because it is

i nconplete in nost cases due to limted nunbers and types of potential receptors. The toxicity
of inorganic nercury can be increased by bacterial nethylation in aerobic and especially
sedinents. Methyl nercury concentrations in Silver Bow Creek sedinents are expected to remain
quite low, however, because anaerobic conditions are not expected to predon nate.



PCP concentrations in Silver Bow Creek sedinents within the SST QU ranged from0.256 to 0.980
ng/ kg. Relevant toxicity data for PCP in sedinent are | acking. However, calcul ation of

predi cted sedi ment pore water concentrations, based on the equilibriumpartitioning approach
indicate that Silver Bow Creek sedinents within the SST QU have little potential to cause
adverse ecol ogical effects. PCP is not considered to be a concern in Silver Bow O eek

sedi ment s.

Concentrations of individual PAHs is Silver Bow Creek sedinments range fromO0.0084 to 3.015
nmg/ kg within the SST QU. The nost commonly detected PAHs include benzo(a)anthracene

benzo(a) pyrene, benzo(b)fl uoranthene, benzo(k)fluoranthene, dibenzanthracene, and pyrene. The
maxi mum nean val ue for any particular PAH (1.563 ng/ kg, chrysene), only slightly exceeds the

| ow threshold value (1.0 ng/kg) that serves as a conservative guideline for evaluating surface
soi|l contam nation. Based on available data, PAHs are not considered to be significant
contributors of biological inpairnent of Silver Bow Greek within the SST QU.

064 ng/kg is a No Effect Concentration (NEC), The probability and the severity of such adverse
effects increase with greater exceedances of the NEC. Therefore, while anbient concentrations
around 1,000 ng/kg may or may not cause adverse effects to resident species, depending on the
sensitivity of exposed organi sms and on zinc bioavailability, values greatly in excess of 1,000
ng/ kg are likely to be harnful. Since so many recent neasurenments of zinc in Silver Bow Creek
sedi nents exceed 1,000 and even 2,000 ng/kg, sedinment zinc is likely to adversely inpact Silver
Bow Cr eek.

Surface Soi

The prinmary data source for evaluating surface soil phytotoxicity is CHRMH Il (1987), in which
the toxicities of arsenic, cadmum lead, and zinc on soil, plants, and livestock in the Hel ena
Val l ey of Montana were assessed. Although not site specific, This docunent summari zes
avai | abl e phytotoxicity data for nost of the metals of concern and derives various threshold
val ues for evaluating phytotoxicity. These threshold val ues include Tol erabl e Level (nmaxinmm
concentration at which no phytotoxicity has been observed), Hazard Level (suggested hazard

| evel based on State, provincial, and national regulatory guidelines), and Phytotoxic Leve
(toxic level for various crop species and soil paraneters found in the Helena Valley). O
these, the Phytotoxic Level is nost useful because it provides a reasonable threshold (not to
exceed) level based on sensitive crop species found in the Helena Valley. Phytotoxic val ues
are based on near-site (regional) data and they therefore are the best available data for
assessing potential phytotoxicity of As, Cd, Pb, and Zn at the SST QU., Threshold
Cont am nati on, Contam nated, and Background Pollution are al so used for assessing the

ecol ogical risk potential for other chemcals of concern. Several of these values are based on
multiple soil uses and are not specifically intended to be used as surface soil criteria for
protecting ecol ogical receptors. These values do, however, give a general indication of
potential for risks fromsurface soil contam nation within the SST QU. The basis for and
limtations of this approach are discussed fully in the ERA

Arsenic in SST surface soil is probably a major contributor to phytotoxicity within the SST QU
because all relevant phytotoxicity effects concentrations, including those based on regiona
(near-site) studies, are greatly exceeded by site-w de nean, W95, and naxi num concentrati ons
neasured in SST surface soils.

Cadmi um al though el evated in SST surface soils, appears to be less likely to result in
phytotoxic effects on local plants conpared to arsenic. Site-wi de nmean, W5, and naxi mum
concentrations of cadmumin SST surface soils remain bel ow phytotoxi ¢ concentrations derived
for sensitive crop species and regional soils. Site-w de nean, W35, and naxi num val ues do
however, exceed regional baseline, suggested hazard, non-regi onal phytotoxic, and tol erable
levels. There is less confidence in the ability of these values to predict or estinate
potential phytotoxicity. Because regional phytotoxicity values are not exceeded in any
sanples, along with the finding that non-regional phytotoxic |evels are exceeded in nost

sanpl es, cadmumin surface soil is considered to have noderate potential for risk

Copper is SST surface soil is also expected to be a najor contributor to phytotoxicity within
the SST QU because all relevant phytotoxicity effects concentrations are exceeded by site-w de
nmean, W5, and naxi mum concentrati ons measured in SST surface soils. There is less certainty
in using non-regional or non-site specific effects data to estinmate risk potential conpared to



using site specific data. Selected non-site specific data presented in the ERA clearly revea
a high potential for phytotoxicity. Although site -or regional- specific phytotoxicity data
are lacking, it is unlikely that the greatly el evated copper concentrations commonly measured
in SST surface soil are conductive to survival, growh, reproduction of sensitive native plant
speci es.

Lead concentrations in SST surface soil are approxi mately half those of copper.. Conparisons
of site-w de nean, W95, and naxi num exposure concentrations and regi onal phytotoxic |evels
reveal a high potential for phytotoxicity. Site-w de nean (724 ng/kg) and W5 (1,241 ny/kg)
val ues approxi mate the regi onal phytotoxic level (1,000 ng/kg), while the maxi num detected
value (9,130 ng/kg) greatly exceeds the 1,000 ng/ kg regi onal phytotoxic concentration. The
risk potential for lead in SST surface soil, based on phytotoxicity, is high.

Recommended t hreshol d concentrations (2.0 ng/kg) are exceeded by W5 and naxi num SST

surface soil nercury concentrations. On the other hand, |evels considered contam nated (10)
ng/ kg) are not exceeded by any surface soil sanple. Because the effects concentrations used
this evaluation are not specifically derived to protect ecol ogical receptors, there is
substantial uncertainty in the conclusions reached. Mrcury in surface soil is considered to
have | ow to noderate potential for ecological risk within the SST QU conpared to other surface
soi|l contam nants (e.g., copper, lead, and zinc).

Site-wi de exposure concentrations (average, W95, and nmaxi mum) of zinc in Silver Bow Creek
surface soil greatly exceed sel ected conparative data for regional baseline, nor regional
phytotoxic | evel, suggested hazard |evel, tolerable |level, and regional phytotoxic |evel

Non-chem cal Stressors

The maj or non-chem cal stressors contributing to biological inpairnent of Silver Bow Oreek and
adj acent areas are disturbed aquatic and terrestrial habitats. D sturbances of aquatic habitat
appear to be primarily caused by sedi nent inputs from upstream sources and from streanbank
erosion. Wiere such sedinentation includes deposition of fine grained naterials, preferred
habitat is lost for nobst desirable benthic nmacroinvertebrates. Future spawning areas for
salnonid fish would also be simlarly affected where deposition of fine grained sedinents
predom nates. Adult sal nonids would al so be affected by conditions that inpair the

col oni zation, survival, growh, and reproduction of prey species, including benthic

nmacroi nvertebrates. Finally, fine grained sedinments are expected to be nore toxic to aquatic
life than | arge grained sedi nents because of increased netals sorption on fine grained
materials. Sedinentation in Silver Bow Creek is therefore a source of both physical (habitat
di sturbance) and chemcal (nmetals toxicity) stress on resident or future resident biota.

Terrestrial habitats are disturbed by the physical presence of mne waste and the toxic
conditions associated with mne waste and surface soil that precludes the establishnent of a

di verse and healthy plant community. This in turn adversely affects aninals that require
sufficient food (herbivorous species) and cover (nost all species) for survival and
reproduction. Soil-dwelling aninmals, along with sensitive plant species, are not present where
m ne waste overlies native soils. This result is due to both physical (displacenment or covering
of native soil) and chemical (toxicity) causes. Streanbank tailings and other m ne wastes al so
contribute to inpairment of Silver Bow Creek through erosion and runoff.



Appendix 4.3-C

Temporal Variability of Upgradient Groundwater Quality



Appendix 4.3-C Temporal Variability of Upgradient Groundwater Quality

An additional method of evaluating the background water quality data is to determine temporal
trends or variability. More specifically, determine if certain constituents are increasing or decreasing
over time, both as a whole and at specific locations. See Appendix 4.3-C for the time-series plots for
the general and site specific parameters as well as the metals and radionuclides. Generally speaking,
the apparent changes in temporal variability are mostly due to the changes in MDL and not due to

natural changes over time in variability.

For the general and site-specific parameters, only alkalinity (carbonate as CaCOs3), chloride, and total
phosphorous display increasing concentrations over time. Both alkalinity (carbonate as CaCOj3) and
chloride recorded near zero (non-detected) concentrations in 1998 but a much wider range in 2008.
The apparent trend with total phosphorous is a result of higher method detection limits in 1998 and

therefore is misleading. The other parameters do not display much variability over time.

A similar, apparent increase of variability over time is also seen in metals such as calcium,
magnesium, manganese, potassium, sodium, and uranium. These are all examples of the upgradient
variability of groundwater quality. Additionally, the wide range of variability in arsenic
concentration appears to be widening with time No changes over time or only detection limits
changing (which give the appearance of change over time) are seen for antimony, barium, beryllium,
cadmium, chromium, copper, iron, nickel, selenium, silver, and zinc. Plots displaying apparent
increases in variability with time are misleading for cobalt, mercury, thallium, and vanadium due to
higher method detection limits recorded prior to 1999. Lead concentrations appear to be decreasing

in variability over time.

The number of wells and samples analyzed for gross alpha and gross beta has increased with time,
producing the appearance of increased variability. Very little temporal changes were recorded for Ra-

226 and Ra-228.

No temporal evaluation was possible for the VOCs, SVOCs, and PCBs due to limited detected

concentrations.
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Alkalinity, bicarbonate as CaCO3

Alkalinity, carbonate as CaCO3

= 350 - 10
W 300 a B -
E 250 £ =
S 200 s 6
s 150 . = 4 o
5 100 ]
§ 50 § 2 m
§ 0 : : § 0 B : :
120 (N o o0 (N o
QB\QD‘ \\\7,6 (36\\1 06\0& \,\\'7,6 06\\1
& Water Table [0 Deeper @ Water Table O Deeper
Chloride Fluoride
— 500000 - 15
= ®
g 400000 £ - [« 7]
c 300000 c
2 S
T 200000 § 5
£ 100000 *» ]
g o @ : m E o@m : m
o o ) ) o
R \E N M N 0
06\0"‘\ W 06\\1\ oo® W o
& Water Table [0 Deeper & Water Table O Deeper
Nitrate + Nitrite Nitrate, ammonia as N
= 14 * = 0.06
En 12 Eo 0.05 m
= 10 = 004
c 8 c
<] LS 003
- 6 -
o 4 g o002
= E=3
S 2 S o.o01
2 0 KRR g 0 : .
S D > o) S o > o
1 \O N ) \Q O
QQ\QD( '\,\\qu 06\»\1 06\0& \,\\'7,6 06\\1
& Water Table @ Deeper =DEQ-7 & Water Table DO Deeper
Elemental Phosphorus Phosphorus, total
I 035 =) 2
) 0.3 od
% 0.25 E 16
6 02 g 12
= 015 =R A
S m .
£ 01 =
g 005 L 2 £ 04 20
@ o
s 0+ . L_d g 0 4 . . .
o o
o® N\ o2 o0 (N 2
QQ\QD( '\,\\qu 06\»\1 06\0& \,\\'7,6 06\\1
& Water Table @ Deeper  ===RSL & Water Table DO Deeper

Page 1 of 5




Appendix 4.3-C Upgradient Groundwater Quality
Water Table and Deeper Wells

Sulfate Antimony
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