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These are currently zoned for commercial/industrial purposes and institutional 
controls (ICs) exclude residential development. Land use restrictions are in place to 
prevent interference with or adverse affects to the integrity or protectiveness of the 
remedial measures implemented pursuant to the consent decree (CD). These 
restrictions exclude use of any portion of the OU for residential purposes and ban the 
use of groundwater.  

Recent changes in land use in the vicinity include the construction of a trail for 
recreational use adjacent to Silver Bow Creek passing by the Rocker OU. Such a trail 
could make access to the site easier. 

3.4 History of Contamination 
The Rocker Timber Framing and Treating Plant was constructed in 1909 and operated 
until the plant was closed in approximately 1957. The Anaconda Company, 
predecessor in interest to the Atlantic Richfield Company, owned and operated the 
site. Initially, the facility treated mining timbers with a creosote solution. 
Subsequently, the facility began using arsenic trioxide solutions for treatment, and 
this formulation became the primary treatment process up to the final days of plant 
operation.  

During the approximate 48 year history of plant operation, spilled process materials 
(arsenic trioxide powder), treated wood chip residues, and dripped or leaked process 
solutions (creosote and caustic heated arsenic brines) have resulted in contaminated 
soils throughout the plant site and significant groundwater contamination. Rocker 
wood treating wastes were also mixed with contaminated tailings and other mining 
waste washed downstream to Rocker from mining/smelting facilities in Butte. 

Arsenic contamination of the soils and groundwater at the Rocker site is the primary 
contaminant of concern. Arsenic trioxide used in the treatment process at the Rocker 
OU was obtained from the Anaconda Smelter. Since its solubility in water is low, the 
arsenic trioxide was dissolved into a heated, and very high pH (13.4) solution of 
caustic soda and water. The resultant mixture, containing about 6% dissolved arsenic 
as arsenic (III), was used to treat wood timbers in a retort. Environmental 
contamination at the Rocker OU from the arsenical wood treating compounds is 
significant as a result of incidental spills of arsenic trioxide powder and of the 
saturated arsenic solution, onsite disposal of debris from the retort, and treatment 
solution that dripped or washed off the treated timbers while they dried or awaited 
shipment. Contamination was found in the surface soils and at depth as well as in the 
groundwater. Arsenic and metals contamination from mine waste was also present at 
various locations at the Rocker OU. 

3.5 Regulatory History Summary 
EPA is the lead agency on the Rocker OU and Montana Department of Environmental 
Quality (DEQ) is the support agency. The Rocker OU is part of the original Silver Bow 
Creek Superfund site that was listed on the NPL in 1983. In 1989, the State of Montana 
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�„  Suggested corrective actions 

Qualitative monitoring inspections are usually conducted in August of each year. 
Overall, site vegetation conditions at the Rocker OU have remained stable during the 
review period. Vegetation cover has varied slightly from year to year, but no barren 
areas have developed. Usually, some spot spraying of weeds is required, particularly 
in the rip rap areas along the north edge of the site and along the fence perimeter. No 
signs of surface erosion or instability have been observed on the repository cap and 
drainage ditches show no sign of erosion, siltation, or failure. No evidence of 
trespassing has been noted. 

6.5 Institutional Controls  Review  
6.5.1 Institutional Controls and Instruments  
The ROD for the Rocker OU (EPA 1995) identifies ICs in Section 10 – The Selected 
Remedy. With respect to contaminated soils and near surface soils, the ROD states,  

“I nstitutional controls and monitoring will maintain the soil cover and vegetative 
communities, and limit land uses that would jeopardize the integrity of the cover. 
Institutional controls will also designate the area for continued railroad/industrial use 
and specifically exclude residential development as a future use (consistent with 
County planning document).”  

With respect to the recognized health threat from the migration of arsenic into 
groundwater systems that were currently being used, or were thought could be used 
in the future, the ROD discussed the need for a well ban. The ROD stated, 

“EPA believes that it is necessary to restrict shallow and deep groundwater 
development in order to prevent the spread of the existing arsenic plume into aquifers 
currently used at or near the OU. Therefore, during the term of the Rocker remedy, a 
groundwater well ban will be implemented for new wells within a one-quarter mile 
radius of the site in any of the designated three aquifer units.”  

The ROD goes on to state that the well ban would be removed once sufficient 
evidence from the post remedial action monitoring demonstrates that the arsenic 
plume has been controlled sufficiently to abate the threat of exacerbating its 
migration. The implementation of ICs for the Rocker OU is discussed below and a 
summary is provided in Table 6-3.  

6.5.2 Implementation  
Information obtained from the CD, from a search of the county property records, and 
through interviews with the following individuals forms the basis of the discussion of 
IC implementation at the Rocker OU provided in this section.  

�„  Daryl Reed. DEQ. December 22, 2009. 

�„  Mike Bishop. EPA RPM. December 22, 2009.  
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portion of the arsenic plume could parallel Silver Bow Creek for some distance or 
discharge to Silver Bow Creek near RH-44.  Surface water quality data are available 
from station SS-10A about 2 miles downstream. Arsenic concentrations are below the 
MCL at this location , but the station is too far downstream from the Rocker OU to 
conclude there is no impact above standards. Groundwater sampling from temporary 
or permanent wells and surface water sampling from temporary  sampling stations in 
that area could evaluate the current or potential contribution, if any, of arsenic 
contamination to Silver Bow Creek from shallow groundwater.  

Implementation of Institutional Controls  
The DNRC implemented institutional controls on groundwater wells for three 
aquifers, eliminating a potential pathway for arsenic contaminated water in the 
shallow alluvial aquifer to enter both the deep alluvial and tertiary aquifers through 
well installation . This ban also controls the exposure pathway for humans from the 
contaminated groundwater in the shallow alluvial aquifer.  The Town Pump well 
needs additional consideration and action to prevent unhealthy use and plume 
migration.  

7.2 Question B: Are t he Exposure Assumptions, Toxicity 
Data, Cleanup Levels, and Remedial Action Objectives 
Used At The Time of Remedy Selection Still Valid?  

Changes in Standards and To Be Considereds 
No. Since implementation of the remedy at the Rocker OU, a revised drinking wate r 
standard for arsenic has been promulgated. The Arsenic Rule was published in the 
Federal Register (FR) on January 22, 2001 (66 FR 6976). This changed the arsenic MCL 
of 50 µg/L to 10 µg/L, with this new standard becoming enforceable on January 23, 
2006. The state adopted this standard in 2008. Because the revised arsenic standard is 
based on protection of human health, the revised arsenic MCL is being applied 
prospectively at all Superfund sites. The National Contingency Plan ( NCP) states that 
ARARs are frozen at the time of the ROD, unless new, post-ROD standards are 
"necessary to ensure that the remedy is protective of human health and the 
environment".  (40 Code of Federal Regulations [CFR] Section 430(f)(1)(ii)(B)(1)).  The 
NCP also states that new standards can be adopted for a remedy using an 
Explanation of Significant D ifferences, rather than a ROD modification ( 40 CFR 
Section 300.435(c)(2) and accompanying preamble language at 55 FR 8772).  Therefore, 
it is recommended that EPA issue an Explanation of Significant Differences (ESD) that 
adopts the new arsenic standard for the entire Rocker OU. 

Currently, the shallow groundwater system in the area of the Rocker OU is not used 
as a drinking water source, but may be in the future. The lower arsenic standard 
should be applied as the cleanup standard for the Rocker OU, replacing the prior 
standard of 18 µg/L . If the new standard is applied to the Rocker OU, this will 
significantly affect the interpretation of the arsenic results in the conti ngency wells. 
Based on data during the review period, 5 of the 10 contingency wells  (Ayers, RH-
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3. Issue # 4. Cleanup and restoration activities in the SSTOU (e.g. walking trails) have increased 
the likelihood recreationalists and trespassers could access the Rocker OU area. 
Recommendation #4: Evaluate possibilities to integrate site with future recreational corridor 
plans while maintaining site security. 
 
The Rocker OU has an O&M Plan and is inspected annually for issues related to integrity of the 
remedy, which includes security. Maintenance issues associated with fencing were addressed 
under the routine maintenance plan and were completed by the time of the issuance of the 5-
Year Review Draft. Upgrades to the fencing are planned for 2011 and should address future 
security issues. 
 

EPA Response:  EPA acknowledges the fencing repair and other site security measures that were 
taken by ARCO in recent months.  EPA has modified the recommendation accordingly. 

 
4. Issue #5: Increasing concentrations in shallow well RH-44 adjacent to SBC may indicate 
plume expansion in the shallow groundwater. The shallow groundwater may be impacting 
SBC. Recommendation #4: Evaluate the current or potential contribution, if any, of arsenic 
contamination to SBC from shallow groundwater.  
 
Monitor well RH-44 arsenic concentrations decreased significantly and steadily over the time 
period of 1998 to 2006, following remediation. Hydrologic changes likely associated with 
implementation of the Streamside Tailings remedy resulted in a slight rise in arsenic 
concentrations since 2006. However, the arsenic concentrations are currently about half the 
concentrations that existed immediately following remediation in 1998. The footprint of the 
arsenic plume has not increased based on the RH-44 well. It is AR’s understanding that US EPA 
has asked the Montana Bureau of Mines and Geology (MBMG) to conduct a hydrologic study of 
the area, that will include an evaluation of whether shallow groundwater at monitor well RH-44 
has any significant impacts to SBC. AR has offered to provide technical support to EPA and 
MBMG to help complete this study. 
 

EPA Response:  The draft 2010 MBMG report is now completed and attached to the final five 
year review report as an appendix.  That report indicates uncertainties concerning the 
contribution of the Rocker OU arsenic plume to in-stream contamination in Silver Bow Creek.  
The final five-year review report’s text reflects these findings and the recommendation for 
additional sampling of Silver Bow Creek remains in the final report. 

 
5. Issue #6: The 1/4-mile radius controlled groundwater area may be overly restrictive. 
Recommendation: Evaluate the protectiveness and continuation of the 1/4-mile radius well ban. 
AR understands that the EPA/MBMG hydrologic study described above will include an 
evaluation of the protectiveness of the Controlled Groundwater Area (CGWA). One of the 
primary topics is whether the boundaries of the CGWA can be adjusted to provide a smaller 
CGWA and still maintain the protectiveness of the remedy. AR has offered to provide technical 
support to EPA and MBMG to help complete this study. 
 

EPA Response:  The EPA/MBMG report indicates that some adjustments to the Controlled 
Ground Water Area may be appropriate.  This recommendation remains in the report. 
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6. Issue #7: Vehicle Tracks in repository cap have not been repaired. Recommendation #7: 
Repair tracks in repository cover and provide more appropriate road base for field truck access. 
The OU has an O&M Plan and is inspected annually for issues related to integrity of the 
remedy, which includes monitor wells and cap vegetation and stability. Maintenance issues 
associated with these items were identified and addressed under the routine maintenance plan 
and were completed by the time of the issuance of the 5-Year Review Draft. 
 

EPA Response:  EPA acknowledges the repair efforts that ARCO has undertaken at the site, and 
has removed this recommendation from the report.   

 
 
7. Issue #8: Some well heads are not secure and show evidence of frost heave. Recommendation 
# 8: Repair and secure damaged well heads. Response same as for issue #7 above. 
 

EPA Response:  Please see the response to the comment immediately above. 
 

8. Last Recommendation: Evaluate possible long-term groundwater monitoring optimization.  
The Rocker OU has a very high density of monitor wells, frequency of sampling, and number of 
analytes measured during each quarterly event. AR and US EPA have already initiated 
discussions about revising the monitoring program to optimize the appropriate level of 
monitoring with the efforts and resources required. 
 

EPA Response:  The EPA/MBMG report also recommends changes to the ground water well 
monitoring program that include adding some wells and monitoring locations and reducing 
others.  EPA agrees with ARCO that revisions to the well program are needed in response to this 
recommendation. 

 
Comments from CTEC  
 
15. CTEC supports the proposal for additional monitoring and evaluation of migration of the 
arsenic plume at the Rocker OU. Additional wells are needed between the arsenic plume and 
Silver Bow Creek to monitor the plume and determine if the plume is impacting the creek. 
 

EPA Response:  EPA appreciates CTEC’s comments and will be working to improve the monitoring 
program at the Rocker OU.  Please see our responses to comments above for more information about 
these issues. 
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3.2.2 Gravel Backfill Zone 
As previously described, a gravel unit was created during remedial actions in 1997.  However, 
this gravel zone does not significantly affect groundwater flow through the whole site, because 
the hydraulic properties of the surrounding materials ultimately control inflow and outflow from 
the gravel zone (BP-ARCO, 2009).  The water within the gravel zone has little influence on the 
other units, although vertical exchange with the shallow alluvium may exist in the eastern part of 
the gravel unit. Water elevation data collected in 2009 indicate that the water level in the gravel 
layer fluctuates about 0.4 feet between highest and lowest quarterly water levels (Aug. and Feb., 
respectively).  However, hydraulic gradients are consistently low, due to the high permeability of 
the gravel unit.  A tracer study performed in 2003 estimated groundwater velocity within the 
gravel zone to be approximately 5 feet per day (BP-ARCO, 2007). 
 

3.2.3 Shallow Alluvial Aquifer 
The shallow alluvial aquifer covers the entire site as a thin layer of saturated alluvium, which 
predominately range in size from fine sand to gravel.  The aquifer material also contains 
discontinuous silt and clay lenses.  Groundwater movement is generally from the east to the west 
and the pre-remediation or pre-pumping hydraulic gradient was approximately 0.006 feet per feet 
(figure 3; MBMG, 1994).  Hydraulic conductivity values for the shallow aquifer range from 0.08 
to 223 feet per day, with a geometric mean of 6.5 feet per day (BP-ARCO, 1995a).  The pre-
remediation potentiometric surface also indicates that the alluvial aquifer was discharging to the 
creek between RH-41 and RH-16 (figure 3; MBMG, 1994).  Elsewhere along the Silver Bow 
Creek the interaction between the stream and the aquifer is more ambiguous and the stream may 
be gaining or losing. 
 

3.2.4 Deep Alluvial Aquifer 
The lower portion of the alluvial sediments (> 20 feet deep) were identified as a separate aquifer 
based on the absence of elevated arsenic concentrations, but it is physically similar to the shallow 
alluvial aquifer.  The hydraulic conductivity estimated for the deep alluvial aquifer ranges from 
0.07 to 27 feet per day, with a geometric mean of 5.0 feet per day (RI, BP-ARCO, 1995a).  The 
potentiometric surface of the deep alluvial aquifer was also indistinguishable from the shallow 
aquifer prior to remediation or pumping of the Town Pump well (figure 3). 
 

3.2.5 Tertiary Sediments 
Groundwater in the Tertiary deposits moves through a complex system of discontinuous 
sedimentary beds and fracture zones.  Well yields can be highly variable, both vertically and 
spatially, with hydraulic conductivity values ranging from 0.08 to 103 feet per day, with a 
geometric mean of 4.5 feet per day (RI, BP-ARCO, 1995a).  The pre-remediation potentiometric 
surface for the Tertiary aquifer indicated that water moved from east to west in this aquifer 
(figure 4; MBMG, 1994).  The pre-remediation horizontal hydraulic gradient within the Tertiary 
aquifer was very flat (0.0007 feet/feet).  Also, the pre-remediation Tertiary potentiometric 
surface was below that of the alluvial aquifer by approximately 2.7 feet near RH-44 and 5.3 feet 
near RH-33.  Therefore a significant downward gradient from the deep alluvial aquifer to the 
Tertiary aquifer existed prior to remediation with the largest potential vertical gradients near RH-
33 (central area of site). 
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elevation data from wells that are only sampled for water quality (Town Pump, Ayers, Palmer) 
would allow for the extension of the Tertiary potentiometric surface map over a greater area.  
Historically, water levels were not measured in these wells when they were sampled, due to 
pumps placed within the wells.  The water-quality data from these sites are important, because 
these wells are the farthest from the Rocker site (north, east, and south, respectively).  However, 
because updated survey points (location and elevation) and water elevations are not available for 
these wells, it was not possible to include these wells in the hydrogeologic assessment during this 
review.  These wells are located in residential areas which would most likely be affected by a 
change in the CGWA boundary.  Therefore, water elevations from these wells and/or other 
Tertiary wells in the area are particularly important for this evaluation. 
 
As discussed previously, the western-most Tertiary wells, RH-48 and RH-06 are relatively 
shallow (38 and 40 feet, respectively) and show more connection to the deep alluvial flow 
system.  While these wells allow sampling and monitoring at the top of the Tertiary sediments, it 
is unclear how the deeper portion of the Tertiary aquifer behaves in this area.  If deeper wells 
existed to the west and north of the site, more accurate models and predictions could be made 
about this deeper groundwater system. 
 
Water usage estimates from the Town Pump and other wells to the northwest of the site would be 
very helpful in assessing the impact well usage has had on groundwater.  We have requested this 
data from Town Pump but have not received the data.  From personal communications with 
Town Pump staff, our understanding is that the well has been in continuous production at the 
facility since it was installed.  Recently, usage was limited to non-potable water only, but usage 
has not stopped, despite the CGWA ban.  Similarly, usage rates from the other industrial wells 
would be useful to assess the impact those wells may be having on water levels at the site.  
Another approach to evaluating the impact the Town Pump well may have on water elevations at 
the site, would be to cease pumping.  If water levels in the nearest monitoring wells rose 
dramatically with cessation of pumping the Town Pump well, it would indicate that the pumping 
�Z�D�V���L�P�S�D�F�W�L�Q�J���Z�D�W�H�U���O�H�Y�H�O�V���D�W���W�K�H���V�L�W�H�������,�I���Z�D�W�H�U���O�H�Y�H�O�V���G�L�G�Q�¶�W���U�H�V�S�R�Q�G���W�R���F�H�V�V�D�W�L�R�Q���R�I���S�X�P�S�L�Q�J�����L�W��
may indicate that the Town Pump well does not influence groundwater at the site, or possibly 
that other wells to the north and northwest are influencing water levels at the site.  Also, if the 
Palmer well (south of the site) is still in use, having usage rates for that well would be useful in 
assessing the impact that water withdrawals from the south are having on the groundwater flow 
at the site.   
 

6.2 CGWA Boundary Review 

The site conceptual model presented here, is one of generally decreasing arsenic concentrations 
across the site, with the highest arsenic concentrations continuing to exist in the same physical 
areas as before remediation.  From this evaluation, as well as statistical analysis of contingency 
well data (BP-ARCO, 2009), there is little evidence to suggest that the plume is expanding.  The 
only evidence for possible plume expansion or migration is in the shallow alluvial well RH-5.  
Following the removal of the high-arsenic sediments, arsenic attenuation within the aquifer may 
be responsible for this apparent stability.  However, the data gaps identified above may also 
present �D���I�D�O�V�H���L�P�D�J�H���R�I���W�K�H���S�O�X�P�H�¶�V���V�K�D�S�H�����P�L�J�U�D�W�L�R�Q�����D�Q�G���X�O�W�L�P�D�W�H���I�D�W�H������If the boundaries of the 
CGWA are to be changed in the future (and previously banned groundwater use resumes), it is 
important that regular monitoring and sampling continues to take place to ensure that the plume 
is not affected. 
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7.0 Summary 
As directed by DEQ Contract No. 400022-TO-41, a comprehensive evaluation of historic 
documents and monitoring data from the Rocker OU was performed, to determine if the 
boundaries of the current CGWA can be modified.  The following conclusions were reached: 
 

- Groundwater-quality data suggest that the highest arsenic concentrations have been 
reduced to below pre-remediation levels, although high arsenic concentrations (2 to 3 
mg/L) still exist in the same general locations where previously high concentrations 
existed.  Arsenic concentrations in nearly all areas decreased with time from 2001 to 
2009. 

- Consistent water-quality data from monitoring wells and analysis of data from 
contingency wells indicate that the arsenic plume is not expanding, except for 
increasing concentrations in one shallow alluvial well.  The plume appears to be 
relatively shallow, and migrating to the northwest.   

- Water-quality data gaps exist for the shallow alluvium on the west and north side of 
the site (near SBC), especially between areas of elevated arsenic concentration.  
Having data from these areas (as well as from gauging sites within SBC), would help 
to better define the boundaries and behavior of the arsenic plume, and determine if 
shallow groundwater is indeed discharging into SBC or if the plume is migrating 
downward. 

- Despite the CGWA ban, the current and past usage rate of the Town Pump well (and 
perhaps other wells) appears to be impacting water levels in both the deep alluvial 
and Tertiary aquifers. Currently, there is no indication that pumping has caused 
arsenic to migrate from the Rocker site to the Town Pump well, but this may change 
given enough time. 

- It seems reasonable to modify some of the boundaries of the CGWA, allowing 
domestic groundwater-use in certain areas (e.g. more distant, residential areas).  
However, it may be best to create buffer zones, with defined pumping-rates, to keep 
high-capacity wells further from the plume.  Other areas of the CGWA should be kept 
in place (e.g. central and western portions of the site). 

- A 3-dimensional groundwater-flow model would help to better understand aquifer 
dynamics, to estimate �³�V�D�I�H�´���S�X�P�S�Lng rates, and to understand how groundwater 
withdrawals might affect plume migration.  

- In addition to other data gaps, updated survey data (location and elevation) and water 
elevations are needed for SBC and many of the off-site Tertiary wells.  These data 
would greatly enhance the groundwater flow model.  Determining the groundwater 
elevations in these off-site areas is particularly important, because they are most 
likely to be opened to groundwater usage.   

 
If the boundaries of the CGWA are to be changed, it is important that regular monitoring and 
sampling continues to take place to ensure that the plume�¶�V���P�L�J�U�D�W�L�R�Q is not affected. 

 
  




