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1.0 INTRODUCTION 

In 2004 after many years of study, the U.S. Environmental Protection Agency (EPA) released 
their Record of Decision (ROD) for Cleanup of the Milltown Reservoir Sediments Operable Unit 
(MRSOU) of the Milltown Reservoir/Clark Fork River (CFR) Superfund Site in Milltown, 
Montana.  Subsequently, in 2006 a Consent Decree (CD) was entered whereby the responsible 
parties agreed to design and implement the cleanup work required under the ROD in three work 
stages following the Superfund Remedial Design/Remedial Action (RD/RA) process.  This Final 
Design Report (FDR) presents the RD for Stage 1A Element 1 – Stage 1 Reservoir Drawdown 
and Scour Mitigation.  As described in the “Remedial Design Work Plan (RDWP) for Stages 1, 2 
and 3 Drawdowns and Related Construction Activities” (Envirocon, 2006a), subsequent Stage 1 
design elements (i.e., Element 2 – Site Infrastructure, and Element 3 – CFR Bypass Channel and 
Related Structures) will be covered in subsequent FDRs for Stage 1B and Stage 1C activities.   

1.1 Purpose and Objectives 

The primary objective of each of the FDRs prepared for the MRSOU is to present the technical 
requirements of the design element(s) covered by the report and identify how they fit into the 
overall RA, so that these requirements may be reviewed to determine if the final design will be 
consistent with the CD including the Remedial Design/Remedial Action Statement of Work 
(SOW) submitted as Appendix C to the CD (Envirocon, 2005a). 

The specific purpose of this FDR is to present the design basis for implementing the first phase 
(i.e., Stage 1A, E1) of reservoir drawdown and associated scour mitigation required for initial 
remedial action (RA) activities at the MRSOU.  This FDR identifies Stage 1A E1 drawdown 
procedures and sequencing (including reversible modifications to dam operations) as well as 
Stage 1 drawdown-related scour mitigation measures.  This FDR also evaluates other Stage 1A 
E1 drawdown-related potential impacts.  Finally, this FDR presents design objectives, design 
criteria/basis, supporting data and evaluations and conceptual design summaries for the various 
components included in the Stage 1A E1 drawdown and scour mitigation design element. 

1.2 Site Location and Description 

The Milltown Reservoir was created in 1907 by the construction of the Milltown Dam at the 
confluence of the CFR and the Blackfoot River (BFR).  The Milltown Dam is located 
approximately 5 miles east of Missoula, Montana and is adjacent to the small, unincorporated 
communities of Milltown and Bonner (Figure 1).  The historic mining communities of Butte and 
Anaconda are upstream.  During the past century, mine wastes and natural sediment materials 
have washed downstream, creating some 7 million cubic yards (mcy) of sediment accumulation 
behind the Milltown Dam.  The submerged environment within which these sediments resided 
caused an enhanced degree of solubility of arsenic over time resulting in creation of a 
groundwater arsenic plume.  In addition, under certain conditions (i.e., reservoir drawdown, ice 
flow and some high flow events) net scour of reservoir sediments has resulted in short term 
increases in downstream copper concentrations at USGS gaging station 12340500 (see Figure 1 
for gaging station location). 
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1.3 Design Activities 

Design activities for this design element included collection of specific field and dam operational 
data and completion of HEC-6 hydraulic scour modeling to predict scour-related impacts due to 
Stage 1A E1 drawdown.  Both these activities have been completed for this design element. 

1.3.1 Field and Dam Operational Data Collection 

To aid in the development of this FDR, field data and dam operational information were 
collected to support Stage 1A E1 drawdown design, HEC-6 hydraulic modeling and pore water 
release evaluation.  Section 3.4 provides a summary of supporting data used for the evaluations 
presented and referenced in this FDR. 

1.3.2 HEC-6 Hydraulic Modeling 

The U.S. Army Corps of Engineers’ computational model “HEC-6, Scour and Deposition in 
Rivers and Reservoirs” was used to analyze predicted sediment transport and scour resulting 
from Stage 1A E1 reservoir drawdown.  HEC-6 is a one dimensional movable boundary open 
channel flow numerical model designed to simulate and predict changes in river profiles 
resulting from scour and/or deposition over moderate time periods” (HEC, 1992).  The results of 
the scour evaluation are presented in the “Final Technical Memorandum Milltown Reservoir 
Scour During Area I Sediment and Dam Removal Evaluation” (Envirocon, 2004a), “Milltown 
Reservoir Dry Removal Scour Evaluation Addendum 1 Proposed Plan Updated Scour 
Evaluation” (Envirocon, 2004b) and “Milltown Reservoir Dry Removal Scour Evaluation 
Addendum 2 Evaluation of Potential Infrastructure Impacts Associated with Dam-Removal 
Induced Scour and Effectiveness of Possible Countermeasures” (Envirocon, 2005b).  Some 
additional HEC-6 modeling was completed since the above referenced reports to evaluate 
predicted sediment transport and scour assuming, as proposed in this FDR, Stage 1A E1 
drawdown is initiated in spring 2006 (previously evaluations assumed a fall start of Stage 1A E1 
drawdown).  The results of the additional modeling are included in Appendix A of this report. 

1.4 Report Organization 

This FDR is divided into the following sections: 

• Section 1 provides an introduction and overview of design activities for this design element; 

• Section 2 outlines the description and objectives of this design element and its components; 

• Section 3 discusses in detail the RD components, including preliminary construction 
schedule, design criteria and basis, supporting data, conceptual design summary, contingency 
plans, site access control plan and action-specific monitoring;  

• Section 4 presents the reference list for this FDR; 
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• Appendix A presenting results of additional HEC-6 scour modeling for a spring 2006 start of 
Stage 1A E1 drawdown scenario; 

• Appendix B presenting Stage 1A E1 drawdown general maintenance, monitoring and 
operational requirements for Milltown Dam; 

• Appendix C presenting the Emergency Action Plan for Milltown Dam and Reservoir; and 

• Appendix D presenting the Remedial Action Work Plan for the Stage 1A E1 drawdown. 

Note that technical specifications are not required for the Stage 1A E1 drawdown design 
element. 
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2.0 REMEDIAL DESIGN ELEMENT DESCRIPTION AND OBJECTIVES 

The objectives of the activities included in this RD element are to: 1) use the existing dam 
structures to lower the water level in the reservoir sufficiently to start Stage 1A E1 dewatering of 
the Sediment Accumulation Area (SAA) I sediments, facilitate access for constructing site 
infrastructure, and enable the use of mechanical excavation techniques for bypass channel 
construction; and 2) minimize the impacts associated with this drawdown.  For this initial 
drawdown step (i.e. Stage 1A E1), the dam’s radial gate and panel gate spillway panels will be 
used to reduce reservoir pool level by approximately 8 to 10 feet during average flow conditions 
(Figure 2).  The intermediate stanchions on the panel gate spillway will not be removed in case 
panels need to be replaced.  To maximize dilution of scoured sediment, the Stage 1A E1 
drawdown should optimally start immediately prior to, or during, the seasonal high flow period.  
Since the schedule proposed in this FDR anticipates that the drawdown will start soon enough to 
take advantage of the 2006 spring high flow period, the maximum amount of drawdown (i.e., 
radial gate and spillway both fully open) will be targeted with the understanding that the 
reservoir water level elevation may need to be increased resulting in a less than maximum 
drawdown if downstream water quality warning limits are exceeded.  

If approval to implement Stage 1A E1 drawdown is not obtained prior to the 2006 seasonal high 
flow period then Stage 1A E1 drawdown may be initiated later in the year with the understanding 
that additional controls on the rate, or maximum amount, of drawdown may be required.  Under 
this scenario it is anticipated that the reservoir would be lowered initially a maximum of 8 feet 
(an amount recently experienced by the reservoir with minimal water quality impacts) thus 
limiting scour.  The timing of the remaining 2 feet of Stage 1A E1 drawdown would be approved 
by the EPA in consultation with the State of Montana (State).   

Stage 1A E1 drawdown will be maintained (with variations associated with natural flow changes 
or in response to exceedance of downstream water quality warning limits (see Section 3.2.1 for 
identification of warning limits) or trash management requirements) through completion of Stage 
1A E1 construction.  This design element addresses this Stage 1A E1 drawdown and its related 
potential impacts. 

Evaluations will be presented in this FDR showing: the predicted effectiveness of the drawdown 
described above on sediment dewatering; the predicted impact of drawdown on downstream 
water quality; and the need for, and predicted effectiveness of, best management practices 
(BMPs) developed to protect biological and surface/groundwater resources from drawdown 
and/or sediment release impacts.  Work items to be completed under this design element include 
the following: 

• Identify and define all modifications to dam operations required to implement Stage 1A E1 
drawdown, specify how the modifications will be sequenced and controlled, identify 
contingency/emergency actions for post-drawdown dam operations during potential floods or 
ice-floe events, and define coordination efforts with the EPA and the Clark Fork and 
Blackfoot, LLC (CFBLLC) for establishing and maintaining or modifying reservoir 
drawdown levels during Stage 1 activities; 
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• Verify that the proposed dam operation modifications and changes in reservoir water levels 
will not reduce dam safety and stability operation (Note: this objective is primarily addressed 
through reference to existing Part 12 Safety Analyses including Addenda previously 
completed by CFBLLC for the Federal Energy Regulatory Commission [FERC]). 

• Summarize hydraulic and sediment transport data analyses and modeling used to validate 
predicted surface water flow, scour and sediment transport effects of Stage 1A E1 drawdown 
including identifying: 1) key drawdown elevations and/or flow conditions when constituent 
concentrations and rate of scour may change; and 2) how those changes could affect 
downstream water quality (Note: this objective is primarily addressed through reference to 
scour evaluations for the overall project completed under separate covers); 

• Identify and develop sediment release mitigation BMPs, evaluate their anticipated 
effectiveness and define the basis for their use as part of a contingency plan (issued under 
separate cover) for exceedance of downstream surface water quality standards/warning 
limits; 

• Identify and develop contingency actions for addressing possible Stage 1A E1 drawdown-
related sedimentation impacts to downstream irrigation intakes on the CFR to the Bitterroot 
River confluence; 

• Determine methods for meeting, during reservoir drawdown and subsequent Stage 1B and 
1C construction activities, the applicable Terms and Conditions contained in the Incidental 
Take Statement of the U.S. Fish and Wildlife Service’s (FWS) Biological Opinion (BO) 
(FWS, 2004) that are the responsibility of the Settling Defendants (SDs) as detailed in 
Section 3.2.5 of the SOW; 

• Present predicted SAA I sediment dewatering rates and volumes of water released due to 
sediment consolidation/draining under Stage 1A E1 drawdown and the predicted fate and 
environmental impact, if any, of the released water (Note: this objective is primarily 
addressed through reference to pore water release evaluations completed for the overall 
project under separate cover); 

• Evaluate predicted water level impacts on domestic wells in the local aquifer due to Stage 1A 
E1 drawdown.; The Missoula City-County Health Department plans to complete an updated 
inventory of domestic wells in the vicinity of the Milltown Reservoir, and provide a ranking 
of high and medium hazard wells to EPA by June 1, 2006.  This work is described in more 
detail in the February, 2006 Scope of Work, Missoula City-County Health Department 
Domestic Well Inventory and Assessment of Potential Drawdown Impacts. 

• Determine predicted water quality impacts, if any, to local community/private drinking water 
supply or early warning wells that are currently in use due to Stage 1A E1 drawdown and 
identify in a contingency plan (issued under separate cover) for contamination of drinking 
water supply or early warning monitoring wells the mitigative measures to be implemented 
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by the SDs should RA activities cause arsenic concentrations to increase above 10 µg/L in 
drinking water wells or above statistically-determined trigger levels in early warning wells; 

• Summarize predicted Stage 1A E1 drawdown impacts, if any, to road, rail, and bridge 
infrastructure located on the BFR or the CFR upstream, or the CFR downstream, of Milltown 
Dam and identify mitigative measure, if any, to be used to address predicted impacts (Note: 
the impact evaluation of this objective is primarily addressed through reference to scour 
evaluations for the overall project completed under separate cover.  Mitigation to abate any 
water level/availability impacts to existing water supply wells, bridges, and roads related to a 
change in aquifer water levels is not part of the SDs obligations under the CD and SOW and 
instead will be addressed by EPA); 

• Summarize Stage 1A E1 drawdown impacts, if any, to wetlands in the MRSOU project area 
(Note: this objective is primarily addressed through reference to the Wetlands Mitigation 
Process, Step 3 – Detailed Analysis of Impacts report provided under separate cover) ; and  

• Identify element-specific requirements for monitoring Stage 1A E1 drawdown performance 
and impacts (i.e., beyond the general RA monitoring requirements identified in the Remedial 
Action Monitoring Plan [RAMP Envirocon, 2006b]). 
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3.0 REMEDIAL DESIGN COMPONENTS 

This section of the report provides an overview and discusses the design criteria, predicted 
impacts, supporting data and conceptual design summary of the RD components of this design 
element.  This FDR contains only one general design component covering all aspects of Stage 
1A E1 reservoir drawdown and scour mitigation. 

3.1 Reservoir Drawdown and Scour Mitigation Design Element Overview and 
Preliminary Construction Schedule  

The primary objectives of this design element are outlined in Section 2.0 above.  This section 
describes how this design element fits into the overall project design and schedule.  As 
mentioned in Section 2.0, Stage 1A E1 drawdown is the initial RA activity planned for the site.  
Figure 2 provides a timeline of the anticipated Stage 1A E1 reservoir drawdown and how it 
relates to the second and third drawdown stages along with the estimated water level surface at 
the dam under average flow conditions.  The approximate timing of RA construction activities 
relative to these drawdown stages are also shown on Figure 2.  The current timeline assumes 
Stage 1A E1 drawdown begins in the spring of 2006, Stage 2 (i.e., powerhouse inlet conversion) 
drawdown begins in the fall of 2007 and Stage 3 (post-dam removal) drawdown begins in the 
spring of 2008 but the final dates depend upon the timing of:  

• Trash passage during 2006 spring high flow (e.g., delaying initiation of Stage 1A E1 
drawdown until after the primary period of trash passage which typically occurs during 
the rising limb of the spring hydrograph can simplify trash management at the dam); 

• Completion of related work undertaken by the EPA (i.e., installation of replacement wells 
in the Milltown area, mitigation of possible drawdown impacts to BFR bridge 
infrastructure, etc.);  

• Mitigation of possible drawdown impacts on Stimson Lumber’s cooling ponds (EPA, in 
consultation with the State, is evaluating whether any necessary cooling pond mitigation 
would affect the schedule); 

• Agency approval of designs and monitoring plans; and 

• Construction durations.   

Hydraulic modeling was used to estimate surface water levels in the existing reservoir channels 
and in the bypass channel during the three stages of drawdown at various cross-section locations 
and under various flow events.  The results of the initial modeling were provided to EPA in 
“Hydraulic Modeling of Predicted Water Surface Elevations During Construction”, EMC2 2005.  
However, this initial water level modeling assumed the intermediate stanchions on the spillway 
were removed as part of Stage 1A E1 drawdown.  It is now anticipated that spillway intermediate 
stanchions will be left in during Stage 1A E1 drawdown which will increase spillway roughness 
and head loss resulting in higher upstream water levels when flows are routed over the spillway.  
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Therefore, the initial hydraulic modeling was revised to reflect leaving stanchions in place and 
the updated results are provided in EMC2 calculation 1089-C50 (available upon request). 

3.2 Design Criteria and Basis 

This section describes the design criteria and constraints, the key design parameters and design 
concepts for all activities and work items of this design element.  The purpose of this section is 
to ensure that the design meets: a) the technical requirements of the CD and SOW (including 
compliance with Applicable or Relevant and Appropriate Requirements [ARARs], acceptance of 
environmental protection measures and technologies, and feasibility of components of the 
selected remedy); and b) standard professional engineering practices.  Those items that are to be 
considered in (or become the foundation of) the design of this element are specified in this 
section.  This section provides a reference to, or summary of, the performance standards and 
ARARs that are directly applicable to the Stage 1A E1 drawdown.  How the design achieves 
compliance with these applicable and other performance standards identified in Attachment 1 of 
the SOW is summarized in Table 1.  

The design basis for this design element includes the following: 

• Downstream surface water quality criteria during construction (i.e., Temporary Surface 
Water Quality Standards presented in Attachment 1 of the SOW and warning limits 
presented in the RAMP) along with general sediment management strategies identified in 
OSWER Directive 9285.6-08 “Principles for Managing Contaminated Sediment Risks at 
Hazardous Waste Sites” (EPA, 2002a) to determine appropriate BMPs; 

• Alluvial aquifer drinking water and other water quality standards contained in Attachment 1 
to the SOW along with warning limits and trigger levels presented in the RAMP; 

• Protection of biological resources requirements identified in Section 3.2.5 of the SOW and 
FWS’s BO; 

• Current reservoir drawdown operating plan (updated) including the Emergency Action Plan 
for Milltown Development FERC Project No. 2543, January 2005 document [Note to 
reviewers: CFBLLC is currently updating the January 2005 document’s Emergency 
Notification Flowchart to reflect RA  personnel contact information]; and 

• Substantive requirements of 18 CFR Part 12 – Safety of Water Power Projects and Project 
Works – As applicable considering Milltown Dam will be a non-power generating facility 
that will only remain in use temporarily. 

3.2.1 Downstream Surface Water Quality Criteria 

Downstream surface water quality will be monitored during the RA and will be used as a design 
basis for implementing and maintaining BMPs to mitigate reservoir sediment scour.  Temporary 
surface water quality standards have been identified as an ARAR during Stage 1A E1 drawdown.  
The temporary standards are specified in Attachment 1 to the SOW.  To provide additional 
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conservativeness warning limits set at 80% of the temporary standard levels were developed in 
the RAMP for triggering additional monitoring and/or BMP implementation before standards are 
reached or exceeded.  The RAMP also established a warning limit for downstream turbidity.  If 
in-stream warning limits are exceeded, a contingency plan will be followed to consider 
additional BMPs to prevent excessive sediment from scouring downstream and exceeding water 
quality standards.  Section 3.6.2 presents an overview of the contingency plan for additional 
BMPs if water quality warning limits are exceeded.  To further protect downstream water quality 
and aquatic resources, the use of BMPs will also consider OSWER Directive 9285.6-08, 
“Principles for Managing Contaminated Sediment Risks at Hazardous Waste Sites”. 

3.2.2 Groundwater Quality Criteria 
The quality of the groundwater within the alluvial aquifer underneath and adjacent to the 
reservoir is not expected to degrade during Stage 1A E1 drawdown.  See Section 3.3.3 for a 
discussion on anticipated changes to groundwater quality.  Groundwater will be monitored 
during Stage 1A E1 drawdown according to the specifics contained in the RAMP. 

3.2.3 Biological Resource Protection Requirements 

The design basis for protecting biological resources during Stage 1A E1 drawdown will include 
the requirements outlined in the SOW and supported by the Milltown Biological Opinion (BO) 
and Biological Assessment (BA) reports.  Although the BO addresses impacts with the entire 
RA, this section only focuses on the impacts to bull trout and bald eagles associated with Stage 
1A E1 drawdown activities. 

Stage 1A E1 drawdown activities will have the following possible effects on bull trout and on 
proposed designated critical habitat for bull trout: 

• Increased turbidity; 

• Increased TSS and metal concentrations downstream of the dam; 

• Loss of current fish trap and hauling program being operated at the dam; and 

• Downstream habitat degradation. 

Stage 1A E1 drawdown is anticipated to impact the interim upstream fish passage (i.e., trap and 
haul) program at the dam currently conducted by CFBLLC in accordance with their FERC 
license.  Limited upstream fish passage at Milltown Dam has been provided using the radial gate 
raceway as a fish trapping facility.  In 1998, Montana Power Company (MPC), in cooperation 
with Montana Department of Fish, Wildlife and Parks (FWP) initiated intermittent operation of a 
trap and haul operation using the radial gate raceway to collect upstream migrating fish.  This 
system is operated annually between March and early November, with trapping subject to river 
flow conditions.  Fish passage during Stage 1A E1 may not be achievable.  Routing flow through 
the open radial gate prevents the use of the downstream discharge pool (the normal fish trapping 
location) as a safe and viable trapping site.  The resulting potential worst-case effect is that none, 
rather than about 12 percent (i.e., the estimated present passage rate), of the trout congregating at 
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the dam base would be able to pass upstream during the Stage 1A E1 drawdown period 
(anticipated to last approximately 1 to 1.5 years).  The resultant adverse effect from the 
interruption of upstream passage is that the 2006 and 2007 year classes would be reduced.  These 
adverse effects will be short term in nature and eliminated once Milltown dam is removed.  
Downstream fish passage is not anticipated to be a concern during Stage 1A E1 RA activities.  

The BO outlines the potential effects of Stage 1A E1 drawdown on bald eagles and bald eagle 
designated critical habitat as: 

• The retreating reservoir would result in concentrating reservoir fish into smaller, shallower 
pool areas.  This would result in increased foraging efficiency for the bald eagle; and 

• Increased TSS downstream of the dam would influence sight recognition of aquatic prey.  
This would reduce the opportunity for bald eagles to capture fish from the river. 

Section 3.5.3 identifies the mitigation measures outlined in the BO that will be integrated into the 
design. 

3.2.4 Current Reservoir Drawdown Operating Plan 

In general, the design basis for operating the Stage 1A E1 drawdown will be the Milltown Dam 
reservoir drawdown operating plan specified in Article 402 of the FERC license modified for 
specific requirements related to Stage 1A E1 drawdown.  Section 3.5.2 of this report describes 
the operation plan and procedures that will be followed for Stage 1A E1 drawdown. 

3.2.5 Dam Safety Monitoring and Maintenance Requirements 
Milltown Dam’s FERC license will be ended upon the Effective Date of the CD but the 
substantive provisions of the license related to ongoing dam safety monitoring and maintenance 
requirements that are applicable to a non-power generating facility that will only remain in use 
temporarily will be considered a design basis for the Stage 1A E1 drawdown.  These provisions 
are discussed generally in 18 CFR Part 12 with the specific provisions considered applicable for 
Milltown Dam during the Stage 1A E1 drawdown period listed in Appendix B. 

3.3 Predicted Impacts Due to Stage 1A E1 Drawdown 

The predicted impacts of the Stage 1A E1 drawdown on the following features are provided in 
this section: 

• Downstream water quality; 

• Water levels in drinking water wells; 

• Drinking water quality; 

• Infrastructure; 
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• Wetlands; 

• SAA I sediments; and 

• Dam safety. 

3.3.1 Predicted Impacts on Downstream Water Quality Due to Stage 1A E1 Drawdown 

A hydraulic modeling evaluation was performed to evaluate the impact of reservoir drawdown 
prior to (i.e., Stages 1 and 2) and after (i.e., Stage 3) dam removal on predicted scour and 
transport of reservoir sediments (see “Milltown Reservoir Dry Removal Scour Evaluation 
Addendum 1”, Envirocon 2004b).  HEC-6, the U.S. Army Corp of Engineers one-dimensional 
sediment transport modeling program, was used to predict sediment discharge at the dam and 
amount of scour and bed change at specific cross-section locations for various reservoir 
drawdown scenarios.  As discussed in the “Final Technical Memorandum, Milltown Reservoir 
Scour During Area I Sediment and Dam Removal Scour Evaluation”, the HEC-6 model is 
considered a good method for evaluating sediment scour and transport due to removal of 
Milltown Dam.  However, it should be noted that the model has some inherent weaknesses 
particularly for predicting short-term spikes of sediment releases associated with scour.  These 
limitations include its one-dimensional nature and its inability to consider more than one 
sediment size gradation at a given cross-section.  In addition, some assumptions in the modeling, 
such as originally including a channel bed grade control at the I-90 bridges as well as the 
modifications in drawdown timing, have changed as the project has evolved.  These factors 
produce some uncertainty in predicting the potential impacts of Stage 1A E1 drawdown on 
downstream water quality that should be considered when reviewing model results. 

The HEC-6 modeling, using conservative input parameters, predicted that 300,000 to 600,000 
tons of sediment would scour from the reservoir during the 4 or 5 year RA drawdown 
construction period.  Most of the sediment scour predicted under these simulations occurs during 
the time shortly after each of the 3 stages of drawdown are implemented with the majority (i.e., 
about 53%) of the scour occurring after Stage 3 (dam removal) drawdown.  Under the fall start of 
Stage 1A E1 drawdown schedule assumed in this initial modeling about 37% of the total 
predicted scour was estimated to occur during Stage 1A E1 drawdown.  For comparison, about 
592,000 tons of sediment currently moves through the reservoir during an average 4 year period, 
while 442,000 tons moved through the reservoir during a 10-year high-flow event which 
occurred in 1997.  Most of the material predicted to scour will be uncontaminated sediments 
from the BFR channel bottom with the remainder from the CFR arm of the reservoir that exhibit 
metals concentrations similar to upstream CFR channel sediments. 

Based on the results of the scour evaluation presented in Envirocon, 2004b and in prior reports 
(see “Revised Draft Technical Memorandum Milltown Reservoir Scour During Area I Sediment 
and Dam Removal Evaluation” [Envirocon, 2003] and “Final Technical Memorandum Milltown 
Reservoir Scour During Area I Sediment and Dam Removal Evaluation” [Envirocon, 2004a]), 
under a staged-reservoir-drawdown-approach to dam removal, the increase in downstream TSS 
and metals concentrations from breaching the dam are significantly dampened by a prior period 
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of reservoir drawdown.  In addition, the predicted period of higher TSS and metals 
concentrations can be reduced by sequencing the drawdown/dam breach steps to take advantage 
of the dilution capacity provided by high flows that typically occur on the CFR and BFR in May 
and June.  Similarly, by gradually lowering reservoir water levels (as is currently required under 
the dam standard operation procedures), the peak predicted TSS and metals concentrations are 
predicted to be further reduced.  Taking advantage of this sequencing, modeling predicts peak 
dissolved metals concentrations due to scour of reservoir sediments during any of the drawdown 
stages, to be less than the temporary construction related dissolved metals standards established 
by EPA and the State.  Peak TSS concentrations were predicted (under some modeled flow 
scenarios) to potentially exceed the daily maximum TSS standard (550 mg/L) briefly after some 
drawdown steps including Stage 1A E1 drawdown.  However, it is predicted that this TSS 
standard will be met for over 99% of the construction period.  [Note that actual water quality 
data collected downstream of the dam during recent radial gate reservoir drawdowns did not 
show TSS concentrations above 550 mg/L in any samples suggesting model-predicted peak TSS 
concentrations may be conservative at least for Stage 1A E1 drawdown conditions.] 

Both the HEC-6 modeling results and water quality and turbidity monitoring during previous 
drawdowns in the summer or fall of 2002, 2003, 2004 and 2005 show that reservoir drawdowns 
of less than 6 to 8 feet have minimal impact on downstream water quality.  It is recognized that 
there are some significant differences in this Stage 1A E1 RA drawdown as compared to 
previous drawdowns.  This would be initiated in June, during higher flow conditions than 
previous drawdowns.  It will extend for a period of approximately 16 months, a longer period of 
time than previous drawdowns.  It will extend through the winter, which has not occurred in the 
past and may present unique challenges associated with ice scour, and the reservoir may be 
substantially refilled again in spring 2007, followed by another drop in surface water elevations.  
Nonetheless, the combination of the modeling results and previous drawdown data provides 
some confidence that sediment scour rates and potential for downstream water quality impacts 
are likely to increase as reservoir drawdown extends beyond 6 to 8 feet particularly if the 
additional drawdown is implemented quickly rather than incrementally.  In addition, FWP 
reported in “Effects of the Milltown Dam Removal Actions on Fish in the Clark Fork River, 
Montana” (FWP, 2004) that insitu bioassays performed during the 2002 10-foot drawdown 
showed significantly higher mortality of caged fish downstream then upstream of Milltown Dam.  
Given this understanding, particular caution will be taken when lowering reservoir levels beyond 
6 to 8 feet.  Depending on monitoring results this caution could include limiting the Stage 1A E1 
drawdown to a maximum of 8 feet during the summer/fall user season unless the Stage 1A E1 
drawdown can start prior to, or during, high flow conditions.   

Supplemental HEC-6 modeling was also done to evaluate a spring start of Stage 1A E1 
drawdown timing.  Results of this supplemental modeling, included in Appendix A, predict that 
assuming an average flow year the Stage 1A E1 drawdown would need to be initiated on, or 
near, the occurrence of peak flow (which typically occurs in early June) to gain the benefits of 
allowing the majority of the predicted Stage 1A E1 scour to occur during the higher-than-average 
flow conditions period which typically extend into approximately mid-July.  Facilitating scour 
during this high flow period provides greater confidence that water quality standards/warning 
limits wouldn’t be exceeded and therefore maximum Stage 1A E1 drawdown levels could be 
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maintained during the following summer/fall user season.  However, even with an assumed June 
1st drawdown start date the supplemental modeling results provided in Appendix A predict the 
potential for TSS concentrations from reservoir scour to periodically exceed 70 mg/L (which in 
the 2002 drawdown data set corresponded to the 12 NTU turbidity user season warning limit) 
particularly when lower flows resulted in drawdowns over 10 feet under the radial gate full open 
modeled scenario. 

If at all possible, operation of all drawdowns (including the Stage 1A E1 drawdown) will be 
performed in a manner to avoid exceedance of all the temporary construction-related water 
quality standards and/or warning limits,.  If monitoring demonstrates exceedances, appropriate 
additional sediment control BMPs and treatment, if necessary, as specified in the contingency 
plan outlined in Section 3.6.2 will be evaluated and implemented as directed by EPA, in 
consultation with the State.  For example, should monitoring verify modeling predictions of the 
potential for exceedance of the turbidity warning limits in late summer/early fall the radial gate 
could be partially closed to maintain drawdown at a level that reduces the rate of scour to meet 
the downstream turbidity warning limit. 

3.3.2 Predicted Impacts on Local Hydrogeology/Well Water Levels Due to Stage 1A E1 
Drawdown 

A report entitled “Preliminary Groundwater Modeling To Estimate Effects of Dam and Sediment 
Removal on the Alluvial Aquifer in Milltown, Montana” (Clark Fork Coalition, 2003) presents 
results of groundwater modeling of the alluvial aquifer in the Milltown area in predicting how 
dam and sediment removal would affect groundwater flow.  The stated objectives of the model 
were to: 1) predict changes in groundwater flow direction, 2) estimate the magnitude of water 
level decline in the aquifer, 3) estimate changes in groundwater flux, and 4) investigate changes 
in groundwater-river interaction.  According to the report, the groundwater model predicts minor 
change in flow direction, mainly shifting from north to northwest within the reservoir area, and 
shifting slightly south in the area north of the dam.  The groundwater model further predicts that 
both the CFR and BFR would remain losing streams throughout the reservoir area after dam 
removal with the CFR at Duck Bridge perched above the aquifer by about 7-8 feet.  In addition, 
the model predicts that a flux from the reservoir to the aquifer would decrease from 1.4 million 
cubic feet per day to 49,000 cubic feet per day after the dam is removed, and total flux of 
groundwater through the reservoir area would decrease from 2.3 million cubic feet per day with 
the dam in place to 1.55 million cubic feet per day with the dam removed. 

Specific to alluvial aquifer water table elevations the model predicts they would fall by about 10-
15 feet within the current reservoir area and by about 7 feet at the location of Interstate 90 
immediately north of the reservoir.  There are no current, or reasonably anticipated, water supply 
wells in these areas.  Beneath Milltown itself, alluvial aquifer water level decline is expected to 
be about 6 feet.  Currently wells in the area beneath and immediately downgradient of Milltown 
are not being used for water supply due to the presence of the arsenic plume.  In the area adjacent 
to Milltown where groundwater wells are currently used for drinking water supply the post-dam-
removal decline in alluvial aquifer water level is predicted to be less than 6 feet.  The model is 
based on post-dam-removal (i.e., Stage 3 drawdown) conditions and Stage 1A E1 drawdown 
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makes up only about one third of the total post-dam-removal predicted water level drop (i.e., a 
10-ft Stage 1A E1 drawdown drop versus a 30-ft post dam removal total drop as measured 
immediately upstream of the Dam - see Figure 2).  However, because the Stage 1A E1 
drawdown effects extend further upstream, they likely represent more than one third of the total 
predicted post-dam- removal alluvial aquifer water table drop in the area proximal to the 
upstream channels.  Also because the model was run at a relatively high river flow rate of 5,000 
cfs, it may underestimate the water table drop during lower river flows and hence surface water 
levels typical during the August through March period.   

The Clark Fork Coalition modeling effort was thorough and made the best predictions possible 
with the data available.  However, it should be recognized that the model limitations identified 
above create some uncertainty in predicting reservoir drawdown effects on local groundwater 
levels.  As discussed below, monitoring of actual well water levels during the 2005 drawdown 
found that the model under-predicted the impacts of surface water drawdown on groundwater 
levels.  Therefore the model will be updated by the University of Montana and re-calibrated in 
the future to incorporate new data before the Stages 2 and 3 drawdowns. 

Monitoring of actual well water levels beneath the I-90 and Milltown at the end of the fall 2005 
8-foot reservoir drawdown showed alluvial aquifer water levels declined by about 5 to 10 feet 
and some well users reportedly experienced a reduction in water availability.  EPA is in the 
process of developing a plan to replace the wells where water availability was impacted by the 
2005 drawdown and/or that they believe have the potential to be impacted by the Stage 1A E1 
drawdown.  Given the time delay after start of drawdown when impacts were first reported in 
2005 (i.e., about one month after the 8-feet of drawdown level was reached), replacement of the 
identified wells would need to be completed by about mid-August 2006 assuming drawdown is 
initiated in early June 2006 and dropping river flow rates result in reaching 8 feet of drawdown 
by about mid-July.  In addition, EPA is responsible for developing, implementing and funding a 
contingency plan as necessary for replacement of other domestic water wells if any additional 
wells are found to be made unusable by lowering of groundwater levels due to Stage 1A E1 
drawdown. 

3.3.3 Predicted Impacts on Local Community and Private Drinking Water Supply Water 
Quality (i.e. Arsenic concentrations) Due to Stage 1A E1 Drawdown 

Stage 1A E1 drawdown will result in lowering water levels in the specific reservoir sediments 
identified as the source of arsenic to the alluvial aquifer by up to approximately 10 feet.  After 
the affected sediments have fully dewatered [Note: evaluation of the transient impact of sediment 
pore water release due to consolidation/draining that would occur immediately after the 
drawdown is implemented is discussed in Section 3.3.6] this lowering of the sediment water 
table is expected to reduce arsenic loading to the alluvial aquifer compared to current full pool 
conditions through two mechanisms: 

1. Because the water level drop in the sediments is expected to be larger than in the 
underlying alluvial aquifer, the downward hydraulic gradient currently causing sediment 
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pore water to flow into the underlying alluvial aquifer will be reduced, decreasing the 
quantity of pore water flow from the source sediment area into the aquifer; and 

2. The uppermost sediments will become unsaturated while oxidizing conditions will extend 
further downward into the sediments which should geochemically reduce arsenic 
mobility in much of the sediment mass and thereby likely reduce arsenic concentrations 
in the sediment pore water quantity that does reach the underlying surface. 

Given the post-dewatering arsenic flux from the sediments to the alluvial aquifer should be 
reduced by decreases in both pore water flow and its arsenic concentrations, expansion of the 
current local arsenic plume extent or concentrations would not be expected due to Stage 1A E1 
drawdown.  Similarly, because dissolved arsenic concentrations in downstream CFR surface 
water are not expected to exceed the 10 µg /L standard or even the lower 8 µg /L warning limit 
for any length of time during reservoir drawdown (see Section 3.3.1), arsenic concentrations in 
drinking water supply wells located near loosing reaches of the downstream CFR would also not 
be expected to increase to above the standard.  Although arsenic concentrations over the standard 
in currently unimpacted local or downstream drinking water wells are not expected, a 
contingency plan for replacing a current drinking water supply which exceeds 10 µg/L arsenic 
concentration (or alternate concentration level if one is established in the RAMP) due to Stage 
1A E1 drawdown or other RA activity is provided in Section 3.6.4.  Similarly, as described in the 
RAMP, if the arsenic concentrations in other non-drinking water Early Warning wells were to 
increase above the trigger levels identified in the RAMP as a result of scour related to Stage 1A 
E1 drawdown then the contingency plan may require modifications to the drawdown rate or 
amount and/or implementation of additional monitoring of surface and groundwater quality. 

3.3.4 Predicted Impacts on Road, Rail and Bridge Infrastructure Along the Clark Fork and 
Blackfoot Rivers Due to Stage 1A E1 Drawdown 

Detailed evaluation of predicted river bed scour/sedimentation effects from RA reservoir 
drawdown and dam removal activities on the road, rail and bridge infrastructure along the CFR 
and BFR immediately upstream and downstream of Milltown Dam is presented in “Milltown 
Reservoir Scour Evaluation Addendum 2 – Evaluation of Potential Infrastructure Impacts 
Associated with Dam-Removal-Induced Scour and Effectiveness of Possible Countermeasures” 
(Envirocon, 2005b).  This evaluation analyzed potential impacts to: 

• I-90 eastbound bridge across the BFR located approximately 0.3 miles upstream of 
Milltown Dam; 

• I-90 westbound bridge across the BFR located approximately 0.3 miles upstream of 
Milltown Dam; 

• Rail bridge across the BFR located approximately 0.4 miles upstream of Milltown Dam; 

• Highway (Hwy) 200 bridge across the BFR located approximately 0.5 miles upstream of 
Milltown Dam; 
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• Pedestrian bridge across the BFR located approximately 0.5 miles upstream of Milltown 
Dam; 

• Gabion bank stabilization structures and other Montana Department of Transportation 
(MDT) areas of potential bank stability concern along Hwy 200 where it runs beside the 
BFR channel upstream of Stimson Dam; 

• I-90 eastbound and westbound bridges across the CFR located approximately 1 mile 
downstream of Milltown Dam at Bandmann Flats (and by inference other downstream 
infrastructure including the rail bridge located approximately 0.2 miles downstream of 
Milltown Dam and various other bridges located within the city of Missoula); 

• I-90 Embankment where it runs beside the CFR channel upstream of Milltown Dam (i.e., 
immediately upstream of the Sheriff Posse grounds); and 

• Turah Bridge across the CFR located approximately 5 miles upstream of Milltown Dam. 

The evaluation determined that the predicted upstream extent of dam-removal-induced channel 
bed scour did not reach the Hwy 200 gabion structures along the BFR, the CFR channel where it 
ran alongside the I-90 embankment immediately upstream of the Sheriff Posse grounds, or Turah 
Bridge.  It also predicted little or no channel bed scour (i.e., less than 2 feet) at all the MDT areas 
of potential bank stability concern where the BFR runs alongside Hwy 200.  Some short term 
deposition of sediment was predicted at the I-90 bridge across the CFR downstream of Milltown 
Dam (presumably due to the bridge forming a channel constriction choke point) but the amount 
and duration of predicted deposition was small (approximately 0.5 feet thick, most of which 
would be removed by subsequent high flow events in the first few years after dam removal).  
This amount and duration of sedimentation would not be expected to significantly effect 
hydraulic conditions including the ability to pass flood flows at the downstream I-90 bridge 
[Note: specific evaluations of potential sedimentation impacts at the rail bridge across the CFR 
or at other downstream bridges were not completed because existing river FEMA cross-section 
data were not available at these locations but based on the results found for the downstream I-90 
bridge significant sedimentation-related hydraulic impacts would not be expected]. 

The evaluation did determine that there was a potential for scour-related impacts to the piers and 
abutments of the five bridges across the BFR upstream of Milltown Dam.  Assuming no grade 
control structures are installed in the BFR, scour modeling predicted between a two and seven 
foot drop in the channel bed elevation in the reach with the bridges due to dam-removal-induced-
scour over the estimated four-year-long RA period (assuming a series of average flows occurs 
during this period).  Under current dam-in-place conditions the footings of all the upstream 
bridge piers across the BFR, except the rail bridge, are already exposed and the level of general 
bed degradation owing to dam removal would further expose these footings as well as potentially 
expose the rail bridge pier footings.  The general bed degradation and increased water 
velocities/shear stresses in the BFR upstream of Milltown Dam predicted to result from dam 
removal could also increase the potential for local scour around the piers and abutments during 
high flow events.   



Final Design Report 17 Revision 0 
Stage 1A Element 1 – Stage 1 Reservoir Drawdown and Scour Mitigation May 25, 2006 
Milltown Reservoir Sediments Site 
 

However, the evaluation predicted that most of the degradation of the BFR channel bed occurs in 
the final, Stage 3 water level drawdown associated with dam removal.  The predicted Stage 1A 
E1 drawdown-related drop in the BFR channel bed through the reach with the five bridges was 
small and was not predicted to expose bridge pier footings below what has historically occurred 
during past drawdowns and/or high flow events (i.e., the general bed surface was predicted to be 
above the scoured depth locally observed around the I-90 and Hwy 200 bridge piers in an 
underwater survey performed after the 1997 high flow event).  These findings suggest that even 
if EPA determines countermeasures are ultimately required to protect the BFR bridges from 
dam-removal-induced scour, they would not need to be implemented as part of Stage 1A E1 
drawdown-related activities.  As noted in Section 3.5.4, EPA is proceeding with evaluation and 
design of possible bridge-pier and abutment scour countermeasures and anticipates completing 
designs and implementing any required work prior to start of Stage 2 drawdown scheduled for 
October 2007.   

In addition to the potential for scour-related impacts to infrastructure, there is the potential that 
the drop in local surface and groundwater levels associated with Stage 1A E1 drawdown could 
result in consolidation of sediments that underlie portions of the I-90 embankment and the I-90 
and Hwy 200 bridge approaches possibly causing differential settlement affecting the road 
surface.  The available information suggests that the rail bridge was constructed just prior to 
completion of Milltown Dam and initial placement of much of the reservoir sediments during the 
1908 flood.  Therefore, its approach is presumably not built over reservoir sediments potentially 
subject to drawdown-related consolidation.  Specific analysis of the expected amount and 
potential impact of sediment consolidation and differential settlement beneath the I-90 
embankment and I-90/Hwy 200 bridge approaches is being completed by EPA and when 
available the results will be incorporated into subsequent MRSOU RD documents.  EPA is also 
responsible for design of any mitigative measures required to address bridge/embankment 
consolidation and settlement impacts from reservoir drawdown.  However, the fact that the 
sediment beneath these embankments and bridge approaches has been loaded for over 40 years 
by the weight of the overlying fill and has been previously exposed to similar magnitude, albeit 
shorter duration, drawdowns reduces the potential for a significant amount of additional 
consolidation due to the approximately 10-foot drop in surface water levels associated with Stage 
1A E1 drawdown making it likely that even if mitigative measures are needed to address Stage 2 
and 3 drawdowns’ consolidation impacts they would not need to be implemented as part of Stage 
1A E1 drawdown activities. 

3.3.5 Predicted Impacts on Wetlands Due to Stage 1A E1 Drawdown 

Existing wetlands within the project area will be impacted due to the lowering of reservoir water 
levels during Stage 1A E1.  A report entitled “Milltown Reservoir Sediments Operable Unit 
Wetland Mitigation Process – Step 3 Detailed Analysis of Impact” (Envirocon, 2005c) was 
developed to provide a detailed analysis of potential impacts on wetlands from all RA 
construction activity, including all stages of reservoir drawdown.  The objectives of the Step 3 
report were to delineate areas where jurisdictional wetlands occur in the MRSOU and to evaluate 
functional value of wetlands in the site and determine Functionally Effective Wetland Area 
(FEWA).  Wetlands anticipated to be impacted during implementation of RAs were delineated 
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and evaluated.  The Step 3 report identified and delineated a total of 400.5 acres of jurisdictional 
wetlands within two Assessment Areas (AA) of the MRSOU.  The FEWA was calculated for 
each AA based on actual wetland area and the Overall Rating in functional value.  The FEWA 
over the entire study area totaled 358.6 units for jurisdictional wetlands in 2004.  These values 
will provide a baseline that will be used in subsequent determinations of wetland gains and 
losses after RA activities are completed at the site.  A preliminary evaluation of estimated 
impacts of RA activities on MRSOU wetlands included in the Step 3 report identified that 
approximately 256.9 of the 400.5 acres of wetlands at the site might be impacted by RA 
construction and/or dewatering activities.  The specific amount of wetlands impacted by Stage 
1A E1 drawdown dewatering alone was not separately determined but would presumably be a 
significant portion of the overall area identified as being impacted by changes to supporting 
hydrology resulting from all stages of drawdown through dam removal given Stage 1A E1 
drawdown effects extend further upstream than subsequent drawdowns. 

Mitigation of site wetland impacts will be on an overall project basis with a single mitigation 
plan that addresses Stage 1, 2 and 3 drawdowns and physical disturbances associated with all the 
planned remedial action activities.  Therefore, development of specific mitigation measures for 
Stage 1A E1 drawdown wetland impacts is not included in this design element but will be 
addressed in a project Wetland Mitigation Plan to be completed prior to start of Stage 3 
construction activities. 

3.3.6 Predicted Sediment Consolidation and Dewatering Rates and Pore Water Release 
Impacts Due to Stage 1A E1 Drawdown 

A pore water release evaluation was performed to determine the amount of consolidation and 
short-term pore water discharge from the SAA I sediments predicted to occur due to sediment 
draining associated with reservoir drawdown (broken out into Stages 1, 2 and 3) and/or 
preloading.  RD field sampling and analysis test data were used to estimate the amount of 
consolidation/dewatering predicted to occur prior to sediment excavation.  Sediment dewatering 
rates and pore water volume release were then determined.  This analysis determined that the 
Stage 1A E1 drawdown dewatering process would be expected to produce approximately 25 
million gallons of pore water released via draining from SAA I sediments at a rate of 
approximately 0.16 million gallons/day (assuming that preloading of SAA I sediment was not 
required).  The majority of the pore water release associated with sediment consolidation was 
predicted to occur in the first one to two months after drawdown with virtually all consolidation 
related pore water release occurring within 150 days of drawdown.  A 1% to 3% reduction in in-
place SAA I sediment volume was predicted to occur due to consolidation from Stage 1A E1 
water level drawdown.  See draft technical memorandum “Pore Water Release and Sediment 
Consolidation During Area I Sediment and Dam Removal Evaluation, Milltown Reservoir 
Sediments Site”, (Envirocon, 2004c) for additional details.   

The Envirocon 2004c pore water release evaluation also determined predicted in-stream 
dissolved arsenic and copper concentrations in the CFR immediately downstream of the reservoir 
on a mass balance basis after mixing predicted released pore water concentrations with the 
existing CFR/BFR water concentrations.  Expected arsenic and copper concentrations in the 
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released pore water were estimated based on various data sources with the average of SAA I 
Dredge Elutriate Testing samples data collected by EPA during the 2002 drawdown sampling 
event used as the most probable concentrations.  The additional load of metals in this released 
pore water was then used, after accounting for dilution, to predict the change in concentrations of 
the CFR and shallow aquifer as a result of pore water discharge.  [Note the likelihood of actively 
pumping from dewatering wells, trenches or excavations to expedite sediment dewatering and 
then discharging the pumped water to the CFR (with or without first running through settling 
ponds) was also analyzed in Envirocon 2004c to further determine possible impacts on 
downstream CFR water quality.  These results will be discussed in Stage 1C design documents].  
The predicted dissolved arsenic and copper concentrations in the CFR were then compared to 
temporary construction-related water quality standards.  

The predicted increase in the in-stream dissolved arsenic concentration downstream of the dam 
due to sediment pore water release during Stage 1A E1 (assuming no pre-load is placed on the 
SAA I sediment) was calculated to range from negligible (assuming the released pore water has 
an arsenic concentration equivalent to the 19 µg/L average concentration observed in EPA’s 
modified elutriate tests conducted on SAA I sediment resulting in predicting no change in the 
current 3.8 µg/L average in-stream dissolved arsenic concentration) to 0.9 µg/L increase 
(conservatively assuming that the pore water has a higher arsenic concentration of 10,817 µg/L 
equal to the average concentration observed in-situ at well 900 resulting in predicting a 4.7 µg/L 
average in-stream dissolved arsenic concentration after mixing).  The long-term federal drinking 
water dissolved arsenic standard is 10 µg/L.  The predicted increase in the in-stream copper 
concentration downstream of the dam was calculated to be <0.1 µg/L (assuming the released 
pore water has a copper concentration equivalent to the 69 µg/L average concentration observed 
in EPA’s modified elutriate tests conducted on SAA I sediment resulting in a predicted 3.7 µg/L 
average in-stream dissolved copper concentration after mixing).  This predicted in-stream copper 
concentration is well below the 25 µg/L temporary construction standard. 

The predicted lack of significant increase in downstream dissolved metals and arsenic 
concentrations due to Stage 1A E1 drawdown sediment pore water release discharge is consistent 
with measured downstream dissolved concentrations during previous drawdowns of similar 
magnitude.  For example during the August 2002 drawdown downstream dissolved copper 
concentrations did not increase over pre-drawdown levels and remained at, or below, 1.9 µg/L 
throughout the nearly one month long drawdown period (EPA, 2002b).  Similarly dissolved 
arsenic concentrations during the August 2002 drawdown did not increase over pre-drawdown 
levels and remained at, or below, 5.2 µg/L throughout the drawdown period.  Also, the arsenic 
levels in the CFR below the Milltown Dam remained below the levels found in the river at Turah 
during the October-November 2005 drawdown for the Stimson Dam removal. 

The Envirocon 2004c pore water release analysis concluded that discharge of pore water into the 
CFR due to reservoir-drawdown-induced sediment draining would not raise the CFR dissolved 
arsenic and copper concentrations above temporary construction standards even if all the 
released pore water discharged directly into the CFR.  The analysis also concluded that even if 
all released pore water were transported into the underlying aquifer, the metals loading rate 
would be less than is currently occurring under full pool conditions without sediment dewatering.  
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Therefore, as previously noted these activities are not expected to cause the existing arsenic 
plume to expand to impact currently unimpacted wells.  However, as discussed in Section 3.3.3, 
water quality in certain existing monitoring and domestic wells will monitored during the RA, 
and as specified in Section 3.6.4, a replacement clean water supply will be provided if arsenic 
concentrations above 10 µg/L (or alternate concentration if one is established in the RAMP) are 
observed in any water supply wells.  

3.3.7 Predicted Impacts of Stage 1A E1 Drawdown on Dam Safety and Stability 

The safety and stability of Milltown Dam has been periodically evaluated and confirmed as part 
of FERC license requirements.  Most recently this was done as part of the 2001 Part 12 
Inspection of Project Works Report (MPC, 2001) and its Addendum 2 (MPC, 2004).  These 
reports showed the dam was stable under all load cases including normal operating and seismic 
conditions.  Stage 1A E1 drawdown activities will not physically modify the dam and will only 
result in reducing upstream water levels which will result in increased stability compared to 
normal operating conditions.  Therefore, Stage 1A E1 drawdown is not expected to have 
negative impacts on dam safety or stability and no additional stability evaluations are anticipated.  
However, as discussed in Sections 3.2.5 and 3.8, standard monitoring of the dam will continue 
through Stage 1A E1 and if movement or other concerns are detected additional evaluations or 
mitigative measures would be considered at that time. 

3.4 Supporting Data 

This section presents a review of supporting data to be utilized in the Stage 1A E1 drawdown 
design including identifying any remaining data gaps and how they will be filled and/or 
providing results of any additional field sampling. 

Data required to complete the RD for this design element include dam operational information, 
input parameters for HEC-6 hydraulic and scour modeling, additional dewatering data for SAA I 
sediment and information for assessment of potential impacts on wetlands, streamside 
infrastructure or local wells from Stage 1A E1 drawdown. 

Existing data for the MRSOU that was reviewed and used for this design element included, but 
are not limited to, reservoir flow versus stage rating curves for the dam spillway and radial gate, 
streamside infrastructure construction details, SAA III sediment cores (some with gradation and 
concentration data); existing channel bed elevation cross-section surveys from 1990, 1996 and 
1997; water level data for SAA I piezometers and adjacent alluvial aquifer wells obtained during 
the 2002, 2004 and 2005 drawdowns; previous hydrogeologic modeling for the site area and 
historic and current surface water flow data available from USGS.  In accordance with the RD 
Field Sampling Plan (FSP) (EMC2, 2003) and its supplements, additional channel bed 
bathymetry/channel sediment characteristic data were collected to provide updated information 
for HEC-6 scour modeling and additional geotechnical data were collected for streamside 
infrastructure for use in EPA’s bridge mitigation design.  Also additional sediment dewatering 
sampling and testing and Step 3 wetland delineation assessment work was performed to finalize 
the drawdown impact evaluation as part of this design element. 
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3.5 Conceptual Design Summary 

This section presents a review of the selection of the technology (if applicable) and conceptual 
designs for the various components that make up this design element. 

3.5.1 Coordination with Clark Fork and Blackfoot, LLC 

It will be necessary to coordinate Stage 1A E1 drawdown activities and requirements with 
NorthWestern, whose subsidiary CFBLLC, is the owner of Milltown Dam.  Specific to Stage 1A 
E1 drawdown, the SDs will coordinate efforts with CFBLLC for: establishing and maintaining or 
modifying reservoir drawdown levels during Stage 1A E1 activities; monitoring the dam; and, if 
necessary, as discussed in Section 3.6.1, implementing Emergency Action Plan procedures in the 
event potentially hazardous conditions develop. 

3.5.2 Stage 1A E1 Drawdown Operation Plan 

The following paragraphs describe the Milltown Dam operations required for the Stage 1A E1 
drawdown.  Permanent alterations to the dam structures are not required and will not occur for 
Stage 1A E1 activities.  Figure 3 also provides a conceptual overview of the operation plan for 
Stage 1A E1 drawdown. 

Prior to initiation of Stage 1A E1 drawdown, the plant generators will have been shut down in 
accordance with the requirement for power generation to cease upon the Effective Date of the 
CD.  However, at EPA’s request, in order to maintain reservoir level control, intermediate panel-
gate spillway stanchions, as well as the boat barrier and the panel-gate spillway trashboom, will 
remain in place during Stage 1A E1 drawdown.  Given the trashboom is to be left in place, 
initiation of the 2006 drawdown will be delayed until after the period of higher potential for trash 
coming down from upstream since the management of trash collecting on the boom is not 
possible under drawdown conditions during peak flow.  Generally, the period of greater potential 
for trash passage is limited to the rising limb of the hydrograph, which typically ends by early 
June.  Since drawdown is anticipated to begin in late spring/early summer after the weather has 
warmed, there should be no problems associated with ice during the initial drawdown period.  If 
the drawdown occurs in the fall, weather forecasts will be used to ensure the reservoir can be 
lowered to the crest of the panel-gate spillway prior to any extreme cold weather conditions. 

Depending on flow conditions and the timing of Stage 1A E1 drawdown (i.e., late spring/early 
summer or fall), the drawdown will be achieved by removing and replacing panel gates in 
combination with adjustments to the radial gate opening or it will be achieved by just using the 
radial gate.  The Milltown Project’s FERC license will have been surrendered prior to the start of 
Stage 1A E1 drawdown and therefore its drawdown rate limitations are not strictly applicable.  
However, to facilitate agency approval of the Stage 1A E1 drawdown design it is proposed to 
limit the maximum rate of drawdown to what was allowed under the substantive provisions of 
the project’s former FERC license (i.e., 1 foot/day until elevation 3,258 feet NAVD88 and 0.5 
feet/day below 3,258 NAVD88; note that the previously discussed scour modeling 
conservatively assumed the reservoir is drawdown at a maximum rate of 1 foot per day 
regardless of reservoir elevation unless the flow rate was limiting the rate of reservoir water level 
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reduction to less than 1 foot/day).  As discussed further in Section 3.5.5, the rate and degree of 
drawdown may be modified in order to mitigate sediment release downstream to protect 
biological resources and to ensure surface water quality standards are not exceeded. 

Regarding the degree of drawdown achievable, based on the Milltown Dam radial gate spill 
capacity rating curve, the fully open radial gate on its own can maintain a reservoir elevation of 
approximately 3,252 ft (about a 10 foot drop from full pool conditions based on NAVD88 
datum) at a flow rate of 2,000 cubic feet per second (cfs) and a reservoir elevation of 
approximately 3,254 ft (about a 8 foot drop from full pool conditions) at a flow rate of 3,000 cfs, 
which is the approximate average combined flow rate for the BFR and CFR.  Based on the 
combined spill capacity rating curves for the spillway and the radial gate, the spillway with 
stanchions in place but all panels removed along with the fully opened radial gate can pass the 
average annual peak combined BFR/CFR flow rate of 15,875 cfs and maintain a reservoir water 
level elevation of approximately 3,259.9 ft, which is approximately 1.9 feet below full pool.  
Predicted reservoir water level elevations at other flows up to the 10 year event assuming the 
combined spillway/radial gate rating curves are provided in Figure 4.  Drawdown levels at higher 
flows shown on Figure 4 all assume the reservoir level did not need to be raised back to full pool 
to facilitate trash management as would likely be required during the rising limb of the flood 
hydrograph assuming spillway intermediate stanchions are left in place. 

As previously stated, at EPA’s request, intermediate panel-gate spillway stanchions will be left 
in place to facilitate replacing panel gates and raising reservoir water elevation if needed as a 
scour mitigation BMP or as a precautionary measure in case there is a situation, such as an ice 
floe or trash/debris passage event or a construction problem/delay, that necessitates raising the 
reservoir elevation.  Leaving the intermediate stanchions in place requires that the trashboom 
also be left in place in order to safely manage trash and debris during the spring 2007 high flow 
season.  In order to safely manage trash and debris, the reservoir elevation will need to be 
increased back to normal full pool elevation as flows increase in spring 2007 unless prior 
agreement is reached with the agencies to allow temporary removal of intermediate stanchions 
from spillway bays during the rising limb of the hydrograph in order to allow trash passage over 
the panel-gate spillway.  Increasing the reservoir elevation back to full pool in the spring of 2007 
will occur sometime during the rising limb of the hydrograph with the actual dates dependent on 
actual flow increases and trash/debris coming from upstream.  Following the 2007 peak flow, the 
reservoir will once again be drawn down as described above.  Currently, following the spring 
2007 drawdown, it is anticipated that the reservoir should not need to be refilled again. 

General maintenance and monitoring of the dam will continue through the Stage 1A E1 
drawdown period consistent with applicable sections of 18 CFR Part 12 for a non-power 
generating facility that will only remain in use temporarily.  The general maintenance, 
monitoring and continued operational requirements for the dam are summarized in Appendix B. 

3.5.3 Biological Resource Protection Measures 

The SDs responsibilities to protect biological resources are detailed in Section 3.2.5 of the SOW.  
Terms and Conditions (TC) numbers 3, 4, 6, 7, 7a, 7b, 8 and 9 contained in the Incidental Take 
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Statement of the Biological Opinion (BO) are the responsibility of the SDs.  For Stage 1A E1 
drawdown the following TCs are applicable in whole or in part: 

• TC6 (in part) – developing and implementing water best management plans for the SDs RA 
activities; 

• TC7 – developing and implementing a surface water monitoring plan; 

• TC7a and TC7b – developing and implementing a contingency plan to address exceedances 
of temporary surface water quality standards; 

• TC8 – reporting surface water quality monitoring (TC7) results to the FWS at a frequency to 
be determined by the EPA in consultation with the FWS; and 

• TC9 – reporting dead, injured or sick bull trout and destruction of redds to FWS.  

TC6, TC7a and TC7b are addressed in Sections 3.3.1 and 3.6.2.  TC7 and TC8 will be addressed 
in the RAMP.  As required by TC9, dead, injured or sick bull trout or destruction of redds that 
are observed will be reported to Mr. Bill Olsen of the FWS with a phone call followed up by a 
written account of the observation. 

3.5.4 Road, Rail, and Bridge Infrastructure Protection Measures 

As identified in Section 3.3.4 the potential for impacts to public infrastructure due to Stage 1A 
E1 drawdown was primarily limited to possible scour impacts to bridge piers/abutments on the 
BFR along with the potential for differential settlement of the I-90 roadway or I-90/Hwy 200 
bridge approaches due to consolidation of the underlying sediment.  The EPA, with consultation 
from the State, is assessing the measures necessary to mitigate the effects of scour on the I-90 
and Highway 200 bridges and is responsible for implementing those measures.  Montana Rail 
Link is assessing the measures necessary to mitigate the effects of scour on its bridge and is 
responsible for implementing those measures.  The EPA, with consultation from the State, is also 
responsible for implementing measures necessary to mitigate the effects of groundwater level 
lowering, and the resultant, possible effects of consolidation, if any, on I-90 and Highway 200 
roadways and bridges.  Missoula county is evaluating the pedestrian bridge and anticipates 
replacing it prior to the start of Stage 2 drawdown. 

3.5.5 SAA I Scour Protection Measures 

Scour mitigation protection measures planned for construction during Stage 1A E1 drawdown by 
the SDs include riprap armoring of the BFR embankment along the BFR boundary of SAA I 
(evaluated by the SDs in the Addendum 1 scour model with design to be provided in Stage 1B’s 
design submittals).  The riprap armoring along the SAA I boundary with the BFR will be 
constructed by the SDs after Stage 1A E1 drawdown has been initiated and after its design and 
construction schedule have been approved by the EPA, in consultation with the State.  In 
addition, the need for scour mitigation protection during Stage 1A E1 drawdown along the CFR 
boundary of SAA I will also be evaluated as part of Stage 1B’s design. 



Final Design Report 24 Revision 0 
Stage 1A Element 1 – Stage 1 Reservoir Drawdown and Scour Mitigation May 25, 2006 
Milltown Reservoir Sediments Site 
 

3.6 Contingency Plans 
In this section contingency plans are presented for the following events: 

• Major flood events, ice floes and other events that require implementation of the existing 
Emergency Action Plan for dam operations; 

• Exceedance of surface water quality temporary construction standards or warning levels; 

• Sedimentation of irrigation intakes; and 

• Exceedance of 10 µg/L arsenic standard (or alternate limit established in the RAMP) in 
drinking wells or exceedance of statistically-determined trigger levels in early warning wells 
established in the RAMP. 

3.6.1  Contingency/Emergency Action Plan for Milltown Dam During Flood, Ice Floe or 
other Events 

During the Stage 1A E1 drawdown period, the “Milltown Project Emergency Action Plan” 
(EAP) (CFBLLC, 2005) will be used as a basis for dam operation contingency action in the 
event of major flooding events, ice floes and other events.  Appendix C of this FDR provides a 
copy of the EAP for reference.  The EAP will be in effect throughout the duration of the project 
until the Milltown dam has been removed.  The EAP was developed by CFBLLC as the former 
Licensee for the Milltown Development on the CFR, which was FERC Licensed Project No. 
2543.  The purpose of the EAP is to establish a system of response and to identify who is 
responsible for notification in case the integrity of the Milltown Hydroelectric Project is at risk.  
Primary components of the EAP include detailed descriptions and notification flow charts for the 
following three emergency classifications:  

• Failure is Imminent or Has Occurred; 

• Potentially Hazardous Situation is Developing; and, 

• Non-Failure Flood Warning. 

The purpose of the EAP is to provide maximum early warning to all persons involved in the 
unlikely event of a failure (catastrophic or otherwise) of the dam or other water retaining 
structures.  In addition to providing maximum early warning, the objective of the EAP is to 
minimize or eliminate danger to all people and/or property downstream of the project.  The EAP 
is based on notification of residents, property owners, and recreationists through various public 
safety agencies and authorities.  In addition to describing actions required in the event of major 
flooding events or adverse weather, the EAP also provides standard operating procedures in the 
event of significant ice jams and large ice floes. 

In the event of seasonal high flows during Stage 1A E1 drawdown, it is important to note that 
there is essentially no change in reservoir water levels or how the dam will be operated during 
high flows under Stage 1A E1 drawdown versus how it is operated currently since CFBLLC 
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already removes spillway panels for each spring flow and opens the radial gate so that flow 
doesn’t go above full pool when seasonal high flow is higher than average.   

Stages 2 and 3 drawdowns will involve more safety related contingencies that will need to be 
coordinated (cofferdams across spillway, etc.) but these issues will be addressed in the design 
submittals developed under those Stages.  The contingency plans for Stages 2 and 3 drawdowns 
will cover items such as emergency spillway usage and debris in the powerhouse intakes, among 
other things. 

3.6.2 Contingency Plan for Additional BMPs if Water Quality Standards are Exceeded 

As noted in Sections 3.3.1 and 3.3.6, in-stream arsenic and copper concentrations are not 
predicted to exceed temporary construction surface water quality standards as a result of either 
reservoir-drawdown-induced sediment scour or sediment draining/consolidation pore water 
release but TSS or turbidity warning limits could be exceeded.  The SDs developed and will 
implement as necessary a contingency plan as approved by EPA in consultation with the State 
for addressing exceedances of surface water quality standards and/or warning limits due to Stage 
1A E1 drawdown and subsequent RA activities.  The contingency plan includes a decision 
matrix as to the type of BMP to be employed based on the nature, duration, and extent of the 
exceedance.  This contingency plan was provided under separate cover to the agencies.  The 
contingency plan identified the process to be employed to evaluate additional BMPs, operational 
controls or treatment in the event water quality standards/warning limits are exceeded 
downstream.  The plan identified options to be considered for all the various RA activities 
including: 1) reduce rate/amount of drawdown; 2) reduce pumping rate or chemical treatment of 
well discharge; 3) increase residence time in sediment pond or reduce pumping rate/chemically 
treat water from excavations or stockpiles; 4) additional run-off/run-on and erosion controls 
around construction areas; and 5) placement of additional siltation controls around in-stream 
work areas.  Option 1 is the only option directly related to reducing drawdown-induced scour.  
Figure 4 shows the level of water level control available during Stage 1A E1 drawdown.  Under 
a median flow of 1,680 cfs, drawdown can range from full pool to approximately 10 feet of 
drawdown.  At average flow conditions (i.e., 3,015 cfs), drawdown can range from full pool to 
approximately 8 feet of drawdown. 

3.6.3 Contingency Plan for Cleanout of Irrigation Intakes 

The SDs developed and will implement as approved by EPA in consultation with the State a 
contingency plan for irrigation intake cleanout.  This plan was provided under separate cover to 
the agencies.  The contingency plan specifies the actions to be taken by the SDs to cleanout 
downstream irrigation intakes (between the Milltown Dam and the Bitterroot River) that may 
clog due to sedimentation related to scour of reservoir sediments during Stage 1A E1 drawdown 
and subsequent RA activities.  Sediment scoured from the reservoir could potentially deposit 
around the intake inlet or in the intake diversion itself, reducing the efficiency of the diversion.  
Specific methods for removing this sediment are identified in the contingency plan but focus on 
mechanical excavation with backhoes. 
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As presented in the “Final Technical Memorandum Milltown Reservoir Scour During Area I 
Sediment and Dam Removal Evaluation” (Envirocon, 2004a), there are four legal water 
withdrawal points that are diversions for moderate-sized ditch companies or irrigation districts 
along the CFR between the Milltown Dam and the Bitterroot River.  From upstream to 
downstream, these irrigation diversions are: 

• Missoula Irrigation District Diversion; 

• Orchard Homes Ditch Company Diversion; 

• Hellgate Irrigation District (Flynn-Lowney Ditch); and 

• Grass Valley – French Ditch.  

Photographs and location maps of the four irrigation diversions are included in Envirocon, 
2006d. 

3.6.4 Contingency Plan for Contamination of Drinking Water Wells 

The SDs developed and will implement as necessary a contingency plan as approved by EPA, in 
consultation with the State, for addressing contamination of current drinking water wells due to 
Stage 1A E1 drawdown and subsequent RA activities.  This contingency plan, provided under 
separate cover to the agencies, specified those actions to be undertaken by the SDs if current 
drinking water wells, within or immediately downgradient of the project area, are found to 
contain arsenic levels above 10 µg/L.  The contingency plan does not include requirements for 
additional monitoring of drinking water wells beyond those identified in the RAMP.  Mitigative 
measures for contamination of local drinking water wells involve notification and temporarily 
providing replacement water either in bottles, by drilling a replacement well, by implementing 
point of use treatment or by connecting into the existing local water supply system until the 
impacted drinking water wells are no longer contaminated.  Although not expected, RA actions 
to be used in the event a Mountain Water Company public water supply well located near the 
downstream CFR shows arsenic concentrations above 10 µg/L are limited to notification since 
mitigative actions will likely be based on Mountain Water Company’s existing contingency 
practices which include the ability to use alternate existing system supply wells. 

The contingency plan also identifies actions to be considered if early warning wells exceed their 
statistically-determined trigger levels (established in the RAMP).  These actions include reducing 
the rate or amount of drawdown or reducing dewatering pumping rate/chemical treatment of 
discharge (if groundwater impact was due to increased surface water arsenic concentrations 
related to RA activities) or reducing infiltration (if due to increased arsenic loading to 
groundwater from the site). 

3.7 Site Access Control Plan 
Once construction-related remedial activities commence on-site access to the Milltown reservoir, 
dam and SAA I, II and III by unauthorized personnel will be controlled to protect public safety.  
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A Draft Site Access Control Plan was developed and submitted under separate cover to the 
agencies for review specifying what access controls will be implemented, how the controls will 
be constructed and maintained, and when the access controls will be implemented.  Access 
controls will include, at a minimum: signs, locked gates, fences, and temporary closure of 
existing roads.  Full time security personnel will also be employed to enforce access controls and 
prevent vandalism. 
 
During Stage 1A E1 activities (i.e. Stage 1 drawdown) no access controls to the site will be 
implemented except for the existing locked gate on the access road off Highway 210 and existing 
access controls maintained by NorthWestern at the Milltown Dam.  Once Stage 1B (or remedial 
design data-gathering activities that require mobile equipment) begin, access controls described 
in the access control plan will be implemented.  

3.8 Action-Specific Monitoring 

Consistent with the requirements of the CD including the SOW, monitoring will be performed 
during Stage 1A E1 drawdown including biological, surface water/groundwater quality, and river 
discharge/stage monitoring.  General monitoring requirements for the entire RA period that are 
the responsibility of the SDs are described in the RAMP.  These general RA monitoring 
requirements to be performed by the SDs throughout the Stage 1A E1 drawdown period include: 

• Groundwater quality monitoring - biannual monitoring of 10 compliance wells and 11 public 
health drinking water wells with quarterly monitoring of an additional 21 “early warning” 
groundwater monitoring wells for arsenic.  As detailed in the RAMP, required frequency for 
monitoring of early warning wells may be increased to biweekly for arsenic depending on 
surface water quality and previous groundwater sample results; 

• Surface water monitoring – including laboratory analysis of water quality samples collected 
periodically at the downstream CFR above Missoula USGS station gage (combined with 
continuous turbidity monitoring at the same location) plus laboratory analysis of water 
quality samples collected on the same day at the USGS BFR near Bonner and CFR at Turah 
stations.  As detailed in the RAMP, required frequency for collecting laboratory analysis 
samples will be based on observed real-time turbidity readings and prior laboratory analysis 
results; 

• Discharge and stage – continuation of current monitoring by USGS at Turah (CFR above 
reservoir), above Bonner (BFR above reservoir) and at Deer Creek Bridge (CFR below 
reservoir) on a real time basis; and 

• Annual benthic macroinvertebrate monitoring – will be conducted by EPA at Turah (CFR 
above reservoir), above Bonner (BFR above reservoir) and at Deer Creek Bridge (CFR below 
reservoir). 

In addition EPA will complete the following supplemental monitoring: 
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• Additional annual benthic macroinvertebrate monitoring at the existing monitoring points 
upstream and downstream of the dam; 

• Annual fish surveys; 

• In-situ bioassays (caged fish studies) during periods of high sediment transport; 

• Total metals and suspended sediment monitoring at additional downstream stations to assess 
the transport of scoured sediment from the project area to the Thompson Falls Reservoir 
during periods of high sediment transport; and 

• Fish evaluation (telemetry). 

No action-specific water quality or biological monitoring beyond that specified to be completed 
by the SDs in the RAMP and/or proposed to be completed by EPA is currently anticipated for 
the Stage 1A E1 drawdown.  If the need for additional action-specific water quality or biological 
monitoring for the Stage 1A E1 drawdown is identified, a plan to complete it will be included in 
the pending Final Remedial Action Work Plan or Construction Quality Assurance Plan for this 
design element.  

The purpose of surface water and groundwater quality and biological monitoring during the 
remediation construction activities described above is to assess the effectiveness of engineering 
controls and BMPs used during remedial construction activities, and to assess any adverse effects 
on aquatic habitat and organisms.  The EPA and DEQ have established temporary construction-
related surface water quality standards for the CFR in the Record of Decision for the protection 
of human health and downstream aquatic life during the RA.  These performance standards are 
presented in Attachment 1 of the SOW.  As discussed in the RAMP, EPA also established 
warning limits for some constituents that are lower than the construction standards.  In the event 
that surface water monitoring conducted by the SDs identifies exceedances of the temporary 
construction-related water quality standards and/or warning limits, the monitoring data can be 
used to determine if additional BMPs should be implemented to eliminate the exceedances.  
Such additional BMPs will be identified in the contingency plan as described in Section 3.6.2. 

As discussed in more detail in Appendix D, some additional action-specific water level 
monitoring is planned during Stage 1A E1 drawdown to provide additional data for design and 
implementation of Stage 1B - Site Infrastructure and Stage 1C – Bypass Channel.  This 
additional water level monitoring will include: 

• Installing and periodically monitoring a surface water level staff gage in the CFR at Duck 
Bridge to supplement ongoing reservoir level monitoring at the dam; and 

• Periodically monitoring water levels in select existing piezometers in SAA I and along 
the I-90 embankment. 

Monitoring of dam operations will also be ongoing during Stage 1A E1 drawdown.  This dam 
operation monitoring is anticipated to include: 
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• Alignment surveying; 

• Radial gate and standby power operation and testing; 

• Panel gate spillway crest monitoring well water level reading; 

• Penstock inspection; 

• Monthly visual inspection; and  

• EAP drill tests. 

Specifics of dam monitoring requirements are provided in Appendix B. 

3.9 Remedial Action Work Plan 
The Remedial Action Work Plan (RAWP) for Stage 1A E1 Reservoir Drawdown and Scour 
Mitigation is provided in Appendix D.  The RAWP provides additional information on the 
approach and schedule for implementing the Stage 1A E1 design. 



Final Design Report 30 Revision 0 
Stage 1A Element 1 – Stage 1 Reservoir Drawdown and Scour Mitigation May 25, 2006 
Milltown Reservoir Sediments Site 
 

4.0 REFERENCES 
CFBLLC, 2005, “Emergency Action Plan for Milltown Development FERC Project No. 2543”, 
January. 
 
CH2M Hill and CFBLLC, 2004a, “Biological Assessment – Bull Trout, Biological Assessment 
of Milltown Reservoir Sediments Operable Unit Revised Proposed Plan and of the Surrender 
Application for the Milltown Hydroelectric Project (FERC No. 2543)”, August. 
 
CH2M Hill and CFBLLC, 2004b, “Biological Assessment – Bald Eagle, Grizzly Bear, Gray 
Wolf, Canada Lynx, Yellow-Billed Cuckoo, and Water Howellia, Biological Assessment of 
Milltown Reservoir Sediments Operable Unit Revised Proposed Plan and of the Surrender 
Application for the Milltown Hydroelectric Project (FERC No. 2543)”, October. 
 
Clark Fork Coalition, 2003, “Preliminary Groundwater Modeling To Estimate Effects of Dam 
and Sediment Removal on the Alluvial Aquifer in Milltown, Montana”, July.  
 
EMC2, 2003, “RD Field Sampling Plan”, prepared for Envirocon, November. 
 
EMC2, 2005, “Hydraulic Modeling of Predicted Water Surface Elevations During Construction”, 
November. 
 
Envirocon, 2003, “Revised Draft Technical Memorandum Milltown Reservoir Scour During 
Area I Sediment and Dam Removal Evaluation”, April. 
 
Envirocon, 2004a, “Final Technical Memorandum Milltown Reservoir Scour During Area I 
Sediment and Dam Removal Evaluation”, prepared by EMC2 for Envirocon, May. 
 
Envirocon, 2004b, “Milltown Reservoir Dry Removal Scour Evaluation Addendum 1 Proposed 
Plan Updated Scour Evaluation”, prepared by EMC2 for Envirocon, October. 
 
Envirocon, 2004c, “Pore Water Release and Sediment Consolidation During Area I Sediment 
and Dam Removal Evaluation, Milltown Reservoir Sediments Site”, August. 
 
Envirocon, 2005a, “Remedial Design/Remedial Action Statement of Work included as Appendix 
C to the Consent Decree”, July. 
 
Envirocon, 2005b, “Milltown Reservoir Scour Evaluation Addendum 2 – Evaluation of Potential 
Infrastructure Impacts Associated with Dam-Removal-Induced Scour and Effectiveness of 
Possible Countermeasures”, prepared by EMC2 for Envirocon, April. 
 
Envirocon, 2005c, “Milltown Reservoir Sediments Operable Unit Wetland Mitigation Process 
Step 3 – Detailed Analysis of Impacts”, prepared by Walsh Environmental Scientists and 
Engineers, LLC, for Envirocon, June. 
 



Final Design Report 31 Revision 0 
Stage 1A Element 1 – Stage 1 Reservoir Drawdown and Scour Mitigation May 25, 2006 
Milltown Reservoir Sediments Site 
 

Envirocon, 2006a, “Remedial Design Work Plan for Stages 1, 2 and 3 Drawdowns and Related 
Construction Activities”, pending. 
 
Envirocon, 2006b, “Remedial Action Monitoring Plan; Milltown Reservoir Sediments Operable 
Unit”, prepared by EMC2 for Envirocon, May. 
 
EPA, 2002a, OSWER Directive 9285.6-08, “Principles for Managing Contaminated Sediment 
Risks at Hazardous Waste Sites”, February. 
 
EPA, 2002b, “Supplemental Data Summary Report, Milltown Reservoir Sediments Operable 
Unit”, November. 
 
EPA, 2004, “Milltown Reservoir Sediments Operable Unit, Record of Decision”, December. 
 
FWP, 2004, “Effects of the Milltown Dam Removal Actions on Fish in the Clark Fork River, 
Montana”, November. 
 
FWS, 2004, “Biological Opinion for threatened and endangered species USEPA Superfund 
Program Revised Proposed Clean-up Plan for the Milltown Reservoir Sediment Operable Unit of 
the  Milltown Reservoir/Clark Fork River Superfund Site 2004”, December. 
 
HEC, 1992, U.S. Army Corps of Engineers, Hydrologic Engineering Center (HEC), “HEC-6 
User Manual”. 
 
Missoula City-County Health Department, 2006, “2006 Scope of Work, Missoula City-County 
Health Department Domestic Well Inventory and Assessment of Potential Drawdown Impacts”, 
February. 
 
MPC, 2001, “Inspection of Project Works, Milltown Hydroelectric Project FERC Licensed 
Project No. 2543”, prepared for Montana Power Company by Washington Infrastructure 
Services, Inc., December. 

MPC, 2004, “Addendum 2 to the 2001 Inspection of Project Works”, prepared for Montana 
Power Company by Washington Infrastructure Services, Inc., January.



 

 

 
 
 

TABLE



Table 1 
Milltown Reservoir Superfund Site  

Performance Standards/Compliance During Stage 1 Drawdown 
 

 

      Page 1 

PERFORMANCE REQUIREMENTS CATEGORY METHOD OF COMPLIANCE 
(How design achieves compliance) 

POINT OF 
COMPLIANCE 

(POC) 

TIME OF 
COMPLIANCE 

CONTAMINANT SPECIFIC REQUIREMENTS    
Ground Water Standards    

Montana ARM § 17.30.1066, 42 U.S.C. §§ 300f, and 40 CFR 
§§ 1411(b) and 141.62. 

Compliance with numeric groundwater quality 
standards in area of existing MRSOU 
contaminant plume is not required until 10 years 
after construction is complete. 

The RAMP identifies POC 
wells. 

10 years after completion 
of RA and/or restoration 
construction activities. 

Montana Requirements, MCA § 75-5-303, 
ARM § 17.30.1006 and 17.30.1011. 

Stage 1 Drawdown starts process of reducing 
arsenic loading to Milltown’s alluvial aquifer so 
is not expected to result in spread of local 
groundwater arsenic plume.  Drinking water 
wells within and downstream of the Project Area 
will be monitored and replacement clean water 
will be provided to users if exceedance of 
drinking water standards due to Stage 1 
drawdown is observed. 

Alluvial aquifer within and 
downstream of the Project 
Area (as that term is 
defined in CD). 

During RA construction 
(including Stage 1 
drawdown) and 
thereafter. 

RAMP Warning Limits for Early Warning Wells 

If exceedance of RAMP warning limits in 
groundwater wells is related to increase in 
surface water quality, control of the rate and 
degree of drawdown will be used to mitigate 
scour-related impacts to surface water quality. 

The RAMP identifies 
Early Warning wells. 

During RA construction 
including Stage 1 
drawdown. 

Surface Water Standards    
Federal Surface Water Quality Requirements, Clean Water 
Act, 33 U.S.C. §§ 1251, et seq.; State of Montana Surface 
Water Quality Requirements, Montana Quality Act, MCA § 
75-5-101, et seq.; Federal Safe Drinking Water Act, 42 U.S.C. 
§§ 300f, et seq.; and implementing regulations. 

EPA has invoked a waiver of MRSOU ambient 
surface water standards during construction 
activities. 

USGS East Missoula 
sampling station. 

After completion of all 
RA construction. 

Temporary Surface Water Quality Standards 
Control of the rate and degree of drawdown will 
be used to mitigate scour-related impacts to 
surface water quality. 

USGS East Missoula 
sampling station. 

During RA construction 
including Stage 1 
drawdown. 

RAMP Warning Limits for Downstream Surface Water 
Control of the rate and degree of drawdown will 
be used to mitigate scour-related impacts to 
surface water quality. 

USGS East Missoula 
sampling station. 

During RA construction 
including Stage 1 
drawdown. 
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PERFORMANCE REQUIREMENTS CATEGORY METHOD OF COMPLIANCE 
(How design achieves compliance) 

POINT OF 
COMPLIANCE 

(POC) 

TIME OF 
COMPLIANCE 

Air Quality Standards    

Occupational Health and Safety Standards for exposure to 
arsenic, cadmium and lead; 29 CFR 1910.1018, -1025 and       
-1027. 

Stage 1 drawdown does not include activities that 
could result in occupational exposures to arsenic, 
cadmium or lead in the air.  Therefore, no further 
action is required for compliance. 

Within the area of RD/RA 
activities. During RD/RA. 

LOCATION SPECIFIC REQUIREMENTS    
Floodplains    

Floodplain Management, 40 CFR § 6.302(b), and Executive 
Order No. 11988. 

Stage 1 drawdown activities do not directly and 
physically affect a floodplain.  Therefore, no 
further action is required for compliance. 

Within the area of RD/RA 
activities. During RD/RA. 

Montana Floodplain and Floodway Management Act and 
Regulations, MCA § 76-5-401, et seq., ARM § 36.15.601, et 
seq. 

Stage 1 drawdown activities do not directly and 
physically affect a floodplain.  Therefore, no 
further action is required for compliance. 

Within the area of RD/RA 
activities. During RD/RA. 

Montana Natural Streambed and Land Preservation Act and 
Regulations, MCA § 75-7-101 and ARM §§ 36.2.404, 405, 
and 406. 

Stage 1 drawdown activities do not directly and 
physically affect any streambeds or banks.  
Therefore, no further action is required for 
compliance. 

Within the area of RD/RA 
activities. During RD/RA. 

Endangered Species Act and Fish and Wildlife Coordination 
Act    

Endangered Species Act, 16 U.S.C. § 1531, 40 CFR § 
6.302(h), 50 CFR Part 17 and 402; Fish and Wildlife 
Coordination Act, 16 U.S.C. §§ 1531, et seq., 40 CFR § 
6.302(g). 

BO bull trout protection requirements met by: 
• Developing/implementing BMPs for the 

Stage 1 drawdown; 
• Developing/implementing surface water 

monitoring plan; 
• Developing/implementing contingency 

plan if surface water quality standards 
or warning limits are exceeded; 

• Reporting surface water quality results 
to FWS; and  

• Reporting dead, injured or sick bull 
trout or destruction of redds to FWS. 

Within area affected by 
RA. 

During implementation 
of RD/RA. 
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PERFORMANCE REQUIREMENTS CATEGORY METHOD OF COMPLIANCE 
(How design achieves compliance) 

POINT OF 
COMPLIANCE 

(POC) 

TIME OF 
COMPLIANCE 

National Historic Preservation Act    

National Historic Preservation Act, 16 U.S.C. § 470, 40 CFR § 
6.301(b), 36 CFR Part 800 (NHPA). 

 
SDs settled NHPA or related historic 
preservation and mitigation obligations related to 
implementation of the RA under the terms of CD 
primarily by providing funding to EPA for 
implementation of their Historic Preservation and 
Mitigation Plan. Section 3.2.6 of the SOW 
identified the specific remaining mitigation 
measure responsibilities of the SDs, none of 
which are applicable to Stage 1A activities. 
 

Within the area of RD/RA 
activities. Complete. 

Archaeological and Historic Preservation Act    

Archaeological and Historic Preservation Act, 16 U.S.C. § 
469, 40 CFR 6.301(c). 

Stage 1 drawdown is not anticipated to result in 
the destruction of historic and/or archeological 
data.  Therefore, no further action is required for 
compliance. 

Within the area of RD/RA 
activities. During RD/RA. 

Historic Sites, Buildings and Antiquities Act, 16 U.S.C. § 461, 
et seq., 40 CFR § 6.301(a). 

 
Stage 1 drawdown is not anticipated to result in 
undesirable impacts to landmarks.  Therefore, no 
further action is required for compliance. 
 

Within the area of RD/RA 
activities. During RD/RA. 

Protection of Wetlands    

Protection of Wetlands, 40 CFR Part 6, Appendix A, 
Executive Order No. 11990. 

Compliance with Step 3 has been achieved 
through mapping the existence and category of, 
and evaluating RA impacts on, existing wetlands.  
Loss of wetlands from Stage 1 drawdown will be 
replaced along reconstructed rivers after RA.  
Any net loss of wetlands at MRSOU will be 
accounted for basin wide in Step 4. 

At the specific jurisdiction 
wetland location. 

Immediately after 
completion of RD/RA 
and restoration activities. 
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PERFORMANCE REQUIREMENTS CATEGORY METHOD OF COMPLIANCE 
(How design achieves compliance) 

POINT OF 
COMPLIANCE 

(POC) 

TIME OF 
COMPLIANCE 

Migratory Bird Treaty Act    

Migratory Bird Treaty Act, 16 U.S.C. §§ 703, et seq. 
The Stage 1 drawdown will not adversely impact 
migratory birds.  Therefore, no further action is 
required. 

No additional action 
required. During RD/RA. 

Bald Eagle Protection Act    

Bald Eagle Protection Act, 16 U.S.C. §§ 668, et seq. 

The nearest bald eagle nest is approximately 2 
miles from the dam and would not be disturbed 
by construction activities centered at the dam.  
Potential TSS increases in CFR which could 
influence bald eagle sight recognition of prey 
will be addressed by scour BMPs. 

Within the area of RD/RA 
activities. During RD/RA. 

Native American Graves and Repatriation Act    

Native American Graves and Repatriation Act, 25 U.S.C. § 
3001, et seq. 

Stage 1 drawdown will not result in any physical 
disturbance to lands that may contain Native 
American human remains or related objects. 

Within the area of RD/RA 
activities. During RD/RA. 

ACTION SPECIFIC REQUIREMENTS    
Air Requirements    

 
Montana Air Quality Regulations, ARM § 17.8.220, -304,       
-308, and 17.24.761. 
ARM § 17.8.220. 
ARM § 17.8.308 (2), (3), and (4). 
ARM § 17.8304(2). 
ARM § 17.24.761(2)(a), (e), (h), (j), and (k). 
Clean Air Act 42 U.S.C. §§ 7401, et seq. 
 

If needed, standard construction best 
management practices, such as periodic wetting, 
will satisfy these requirements. 

Within the area of RD/RA 
activities. During RD/RA. 

Water Requirements – Causing of Pollution    

MCA § 75-5-605 
 
EPA has invoked a waiver of MRSOU ambient 
surface water standards during construction 

USGS East Missoula 
sampling station. During RD/RA. 
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PERFORMANCE REQUIREMENTS CATEGORY METHOD OF COMPLIANCE 
(How design achieves compliance) 

POINT OF 
COMPLIANCE 

(POC) 

TIME OF 
COMPLIANCE 

activities.  Scour mitigation BMPs will be 
developed and used to ensure compliance with 
temporary standards. 
 
 

Storm Water Runoff    

ARM § 17.24.633 

As discussed in the Stage 1B PDR planned storm 
water management construction BMPs (i.e., 
sedimentation pond treatment prior to discharge, 
erosion controls in disturbed areas to control run-
on/run-off, etc.) will be implemented as ground-
disturbing construction activities are initiated to 
prevent surface water quality impacts due to 
surface drainage from disturbed areas. However, 
since ground-disturbing construction activities 
are not anticipated as part of the Stage 1A RA, 
storm water runoff controls are not anticipated to 
be needed during Stage 1A. 

Within the area of RD/RA 
activities. During RD/RA. 

Montana Noxious Weed Control Requirements 
 
 
 

  

Noxious Weeds, MCA 7-22-2101(7)(a) and ARM 4.5.201, et 
seq. 

.Weed control is not anticipated to become an 
issue until site reclamation activities commence 
in Stage 3C (at which time a weed control plan 
will be formulated in consultation with the 
Missoula County Weed Control Agent).  
However, if weeds become a problem during 
Stage 1A construction mowing or herbicide 
application will be used to temporarily control 
them. 

Within the area of RD/RA 
activities. 

During RD/RA and post-
RA monitoring and 
maintenance (M&M). 

Federal RCRA Subtitle D Solid Waste Requirements    
40 CFR 257.3-1(a), Floodplains. No solid wastes are being generated, actively No further action required. During RD/RA. 
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PERFORMANCE REQUIREMENTS CATEGORY METHOD OF COMPLIANCE 
(How design achieves compliance) 

POINT OF 
COMPLIANCE 

(POC) 

TIME OF 
COMPLIANCE 

managed, or disposed as part of the Stage 1 
drawdown RA.  Therefore, no further action is 
anticipated to comply with these requirements. 

40 CFR 257.3-3, Surface Water 

There will be no point source discharges from 
Stage 1 drawdown activities to state or U.S. 
surface water.  BMPs will ensure that there will 
be no impact to surface water from runoff. 

Within the area of RD/RA 
activities. 

During RD/RA and 
M&M. 

Montana Solid Waste Management Act    
 
ARM 17.50.505 (Facility Standards). 
ARM 17.50.510 (O&M and Design). 
MCA § 75-10-212 and ARM 17.50.523 (Transportation) 
 

No solid wastes will be generated by Stage 1 
drawdown.  Therefore, no further action is 
anticipated to comply with these requirements. 

No further action required. During RD/RA and 
M&M. 

Montana Strip and Underground Mine Reclamation Act    

MCA 82-4-231. 
MCA 82-4-233 

Stage 1 drawdown activities do not include 
reclamation or revegetation.  Therefore, no 
further action is required for compliance. 

No further action required. During RD/RA. 

Safety of Water Power Projects and Projects Works    

18 CFR Part 12 

Operation and monitoring of the dam and if 
applicable response/notification in the unlikely 
event potentially hazardous situation develops or 
a failure has occurred/is imminent, will continue 
during Stage 1 drawdown in compliance with 
substantive requirements of 18 CFR Part 12 
and/or the dam’s current operating plan. 

Milltown Dam. During RD/RA. 
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Figure 1 
Site Location Map 

Milltown Reservoir Sediments Site 
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Figure 2
Milltown Reservoir Predicted Water Surface Elevation at Dam during Stages 1, 2 and 3 

Drawdown under Average Annual Flow Conditions
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Figure 4
Reservoir Water Level Control During Stage 1 Drawdown
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Supplemental Scour Modeling for Spring 2006 Drawdown
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Purpose 
 
The purpose of this calculation brief was to evaluate a spring rather than fall, start of Stage 1 
drawdown timing and to select a drawdown initiation timeframe that mitigates the potential for 
exceedances of water quality standards/warning limits to increase confidence in being able to 
maintain a maximum summer/fall Stage 1 drawdown level.  HEC-6 scour modeling was used to 
estimate and compare Total Suspended Solids (TSS) concentrations and mass scoured predicted 
under a range of drawdown initiation dates and corresponding flows. The drawdown start date 
simulations were the following: 

• June 1, 2006, which based on historical flows should approximately coincide with peak 
flow conditions (approximately 11,500 cubic feet per second (cfs) flow assuming the 
2006 water year hydrograph parallels the 1999 water year, an average year); 

• June 15, 2006, on the receding limb of hydrograph (approximately 9,000 cfs flow 
assuming the 1999 water year hydrograph); 

• July 1, 2006, on the receding limb of hydrograph (approximately 6,000 cfs flow 
assuming the 1999 water year hydrograph); and 

• July 15, 2006, on the receding limb of hydrograph (approximately 3,000 cfs flow 
assuming the 1999 water year hydrograph). 

 
Drawdown initiation dates in advance of peak flow were not evaluated because it is assumed the 
greater potential for trash to be entrained in the flow during the rising limb of the hydrograph 
makes an earlier drawdown start more difficult from a dam operational standpoint. 
 
Methods 
 
The previously developed HEC-6 reservoir scour model from “Milltown Reservoir Dry Removal 
Scour Evaluation Addendum 1” (Addendum 1, Envirocon, 2004) was used to predict TSS 
concentrations at the USGS Clark Fork River (CFR) above Missoula gage.  TSS concentrations 
from Reservoir scour represent the difference in concentration of outflowing TSS concentration 
(based on suspended sediment load passing the cross section closest to the CFR above Missoula 
gage) and inflowing TSS concentration (based on the sum of the suspended sediment load at the 
upstream boundaries of the model located near the CFR at Turah gage and the Blackfoot River 
[BFR] near Bonner gage). 
 
For comparison, TSS concentrations for all four scenarios were modeled using the same 
hydrograph, an average flow year (Water Year 1999), which is a reasonable anticipation for 
2006 based on current conditions of average snow pack.  One foot per day drawdown until full 
Stage 1 drawdown was modeled with drawdown water surface elevations based on radial gate 
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full open, stanchions left in place, and panel gates removed.  The radial gate full open condition 
allows more than a 10-foot drawdown at flows below approximately 1,700 cfs. 
 
Addendum 1 sensitivity analysis of the 2002 drawdown (which was similar in amount of 
drawdown to what is anticipated during the Stage 1 summer/fall drawdown) showed the model 
overpredicted the 2002 drawdown measured TSS concentrations by 21 to 225 mg/L.  To account 
for the model’s apparent overprediction of TSS concentrations during this past drawdown, the 
predicted TSS results for the average monthly TSS concentrations during the Stage 1 drawdown 
were adjusted using the regression equation derived from Figure A-1-1 of Attachment A, which 
plots measured against modeled TSS concentrations during the 2002 drawdown.   
 
Model simulations were compared by evaluating differences in estimated mass of TSS scoured 
and predicted average monthly TSS concentrations during the following summer/fall user season 
between the modeled scenarios.  A statistical analysis using a paired t-test was performed to 
evaluate whether differences in average August model predicted TSS concentration between the 
four start date simulations were significant (see Table A-1-1 of Attachment A-1).  Backup TSS 
Concentration and Mass Scoured Calculation Spreadsheet are included in Attachment A-2.  
 
 
Results 
 
Table A-1 summarizes the estimated average monthly incremental downstream TSS 
concentrations generated from scour of reservoir sediment, average monthly drawdown, and the 
predicted mass of TSS scoured under the four drawdown initiation simulations.  The optimal 
drawdown initiation date appears to be on, or before, peak flow where, as demonstrated for a 
June 1st start date, the majority of the total predicted Stage 1 scour occurs during the above-
average-flow period, which typically extends through July 15th.  During this period the model 
predicts scour of approximately 135,000 tons, or 53% of the total TSS released during Stage 1, 
with an adjusted average August TSS concentration of 43 mg/L (while the statistical analysis 
(Table A-1-1) revealed no significant difference in average August TSS concentrations between 
June 1 and June 15 start dates, the mass of TSS scoured during high flow conditions for the June 
15 start date drops to 38% of total Stage 1 TSS released).  The adjusted average TSS 
concentration for the 2006 July 1 through October 19 user season under a June 1st start was 
estimated to be slightly below the long-term seasonal 86 mg/L construction related standard.  
However, based on TSS to turbidity relationships developed by EPA from data collected during 
the 2002 drawdown, the Stage 1 drawdown modeling does predict the potential for exceeding the 
12 NTU turbidity warning limit periodically during the user season particularly under lower flow 
conditions where the amount of drawdown exceeds 10 feet under a radial gate full open scenario.  
 
Discussion 
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Based on model predictions, Stage 1 drawdown should be initiated on, or before, the occurrence 
of peak flow (typically occurring in early June) to gain the benefits of allowing sufficient scour 
during high flow conditions to provide greater confidence that water quality standards/warning 
limits wouldn’t be exceeded and therefore maximum Stage 1 drawdown levels could be 
maintained during the following summer/fall user season.  Operation of Stage 1 drawdown will 
be performed in a manner to avoid exceedance of all the temporary construction related water 
quality standards and/or warning limits, if at all possible.  However, if monitoring demonstrates 
exceedances, appropriate additional sediment control BMPs and treatment, if necessary, as 
specified in the contingency plan will be evaluated and implemented as directed by EPA, in 
consultation with the State.     
 
 
References 
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t-Test: Paired Two Sample for Means
6/1 Start 6/15 Start

Mean 90.59408043 109.20763
Variance 4453.263878 3219.5804
Observations 31 31
Pearson Correlation -0.039642337
Hypothesized Mean Difference 0
df 30 Result:
t Stat -1.160640458 No Significant Difference
P(T<=t) one-tail 0.127470516
t Critical one-tail 1.697260851
P(T<=t) two-tail 0.254941031
t Critical two-tail 2.042272449
If t Stat <- t Crit, then significant difference in the means

t-Test: Paired Two Sample for Means
6/1 Start 7/1Start

Mean 90.59408043 219.35299
Variance 4453.263878 6121.8023
Observations 31 31
Pearson Correlation -0.168330443
Hypothesized Mean Difference 0
df 30 Result:
t Stat -6.455441967 Significant Difference
P(T<=t) one-tail 1.96647E-07
t Critical one-tail 1.697260851
P(T<=t) two-tail 3.93295E-07
t Critical two-tail 2.042272449
If t Stat <- t Crit, then significant difference in the means

t-Test: Paired Two Sample for Means
6/1 Start 7/15 Start

Mean 90.59408043 186.09421
Variance 4453.263878 4231.6263
Observations 31 31
Pearson Correlation -0.376400931
Hypothesized Mean Difference 0
df 30 Result:
t Stat -4.863506667 Significant Difference
P(T<=t) one-tail 1.7122E-05
t Critical one-tail 1.697260851
P(T<=t) two-tail 3.42441E-05
t Critical two-tail 2.042272449
If t Stat <- t Crit, then significant difference in the means

t-Tests are used to determine whether two samples are likely to have come from the 
same two underlying populations that have the same mean.A paired t-test is used to 
compare means on the same or related subject over time or in differing circumstances.
Null hypothesis: 6/1 start date yeilds lower mean than other start dates.

Table A-1-1
Statistical Analysis of August TSS Concentrations

I:\Projects\Milltown RD-RA\T36 Stage 1 Drawdown Design\PDR\February 3, 2006 ARC Submittal\Appendix A Scour Modeling for Spring 06 Drawdown\Stage 1 radial gate 
full open Drawdown timing TSS.xls Stats
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APPENDIX B 
 

Milltown Dam General Maintenance, Monitoring and Operational  
Requirements During Stage 1 Drawdown 



 

 

Appendix B 
 

Milltown Dam General Maintenance, Monitoring and Operational 
Requirements During Stage 1 Drawdown 

 
 
The following monitoring and maintenance and other operational requirements associated with 
Milltown Dam will be completed by NorthWestern Energy (NOR) during the Stage 1 drawdown: 
 
Alignment Surveying (Monitoring) (18 CFR Part 12.41): The Milltown Alignment Survey 
Program includes biannual monitoring of: the vertical and horizontal movement of the panel gate 
spillway crest, toe, and bridge bents; and, the vertical movement of the dividing block and radial 
gate bay.  Monitoring will be conducted biannually, as appropriate considering coordination with 
the RD/RA work and river flow conditions.  Access to the panel gate spillway crest monitoring 
points may be restricted due to spillway operations required by the RD/RA work.  In addition, 
access to the spillway toe monitoring points may be restricted due to spillway operations 
required by the RD/RA work or elevated tail water.  An Annual Alignment Survey Data Report 
will be submitted by January 31 of each year summarizing the previous year’s survey results.  
 
Radial Gate and Standby Power Operation and Testing (18 CFR Part 12.44): The radial 
gate will be load-tested annually.  This activity involves raising and lowering the radial gate and 
will be coordinated with the RD/RA work.  An annual Radial Gate Operation Certificate will be 
submitted by December 31 of each year.  Regular testing of the emergency standby power 
system used for radial gate operation will also be conducted.  Certification of standby generator 
operation and testing is included on the Radial Gate Operation Certificate. 
 
Panel Gate Spillway Crest Monitoring Wells: Water levels in the 5 monitoring wells located 
in the crest of the panel gate spillway will be recorded bi-monthly to monitor water levels in the 
panel gate spillway structure.  These levels will be recorded at the stated frequency unless the 
crest is inaccessible due to water flow or ice or due to coordination with RD/RA work.  Plotted 
water level data will be included in the Annual Alignment Survey Data Report. 
 
Penstock Inspection: Annual visual inspection of penstocks and intake wall.  Inspections will be 
compared to previous year inspections.  Visual inspection monitoring logs will be submitted 
annually with the Annual Alignment Survey Data Report. 
 
Monthly Visual Safety Inspections:  Walk through visual safety inspections by qualified 
operations personnel will be conducted at least monthly.  Problems noted during the inspection 
will be immediately communicated to NOR engineering personnel and appropriate action taken. 
 
Emergency Action Plan (EAP) Testing and Updating (18 CFR Subpart C):  Drills testing the 
EAP notification procedures for alerting emergency response agencies, regulatory agencies and 
key NOR personnel will be conducted annually.  A critique of the drill, including suggested 
improvements to the EAP, if any, will be submitted within 30 days following the date of the drill.  
The EAP will also be updated annually as appropriate.  Annual updates will be sent to plan 



 

 

holders by January 31 of each year.  Current EAP emergency notification flowcharts will be 
posted at the Milltown Project. 
 
Protection, Mitigation & Enhancement (PM&E) Funding: 
As required in paragraph 23.c of the Consent Decree (CD), NOR shall continue to make annual 
payments to the PM&E Fund in the manner directed by the Milltown Technical Advisory 
Committee until Milltown Dam has been removed as required by the CD and the Statement of 
Work (SOW).  The 2006 payment is to be $97,187, and annual payments subsequent to the 2006 
payment will include a 3% annual increase. 
 
Bull Trout Conservation Funding: As required in paragraph 23.b of the Consent Decree (CD), 
NOR shall continue to provide $250,000 per year to the Bull Trout Technical Advisory 
Committee’s Bull Trout Conservation Fund until Milltown Dam has been removed as required 
by the CD and the Statement of Work (SOW).  Payment of this money will be made in the 
manner directed by the Bull Trout Subcommittee of the Milltown Technical Advisory 
Committee. 
 
Reporting of Dam Safety-Related Incidents or Conditions (18 CFR Part 12.10):  Dam safety 
related incidents or conditions will be reported as outlined in 18 CFR Part 12.10 except that 
reports will be made to EPA or its designee. 
 
Endangered Species Act Reporting:  Dam operations personnel will report dead, injured or 
sick bull trout within 24 hours of discovery to the USFWS Montana Field Office at 406-449-
5225.  This is term and condition 9 (TC 9) in the incidental take statement for the Biological 
Opinion dated December 17, 2004. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

Milltown Project Emergency Action Plan 
 

(Note: Emergency Notification Flowchart is currently being updated to reflect RA contact information) 
 































































































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

Remedial Action Work Plan 
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1.0 INTRODUCTION 
 
This Remedial Action Work Plan (RAWP) has been developed to detail the Remedial 
Action (RA) work to be performed during Stage 1A Reservoir Drawdown and Scour 
Mitigation for the Milltown Reservoir Sediments Operable Unit (MRSOU) of the 
Milltown Reservoir/Clark Fork River (CFR) Superfund Site.   

1.1 Remedial Action Work Plan Purpose and Scope 
The purpose of this RAWP is to communicate the approach for the implementation (i.e. 
RA) of the remedial design (RD) contained in the “Stage 1A Reservoir Drawdown and 
Scour Mitigation Draft Final Design Report (DFDR)” (Envirocon, 2006).  Because Stage 
1A activities are limited to a fully reversible drawdown of the Milltown Reservoir that 
require no alterations to the Milltown Dam, this RAWP is similarly limited in scope and 
detail.  The scope of this RAWP includes discussion of the Milltown Dam operating 
procedures required to achieve the 8 to 10 feet of drawdown designed for Stage 1A 
activities. 

2.0 REMEDIAL ACTION 
The following outlines critical components of the RA for Stage 1A activities.  Detailed 
information can be found in the DFDR. 

2.1 Milltown Dam Modifications 

The following paragraphs describe the Milltown Dam operations required for the Stage 1 
drawdown.  These activities will be performed by Clark Fork and Blackfoot LLC 
(CFBLLC).  Permanent alterations to the dam structures are not required and will not 
occur for Stage 1 activities.  Figure 3 of the DFDR also provides a conceptual overview 
of the operation plan for Stage 1 drawdown. 

Depending on flow conditions the drawdown will be achieved by removing and replacing 
panel gates in combination with adjustments to the radial gate opening or it will be 
achieved by just using the radial gate.  CFBLLC will determine how many and which 
panel gates are removed in combination with opening of the radial gate to achieve and 
maintain the drawdown.  In order to maintain reservoir level control, intermediate panel-
gate spillway stanchions, as well as the boat barrier and the panel-gate spillway 
trashboom, will remain in place during Stage 1 drawdown.  The maximum rate of 
drawdown will be 1 foot/day until elevation 3,258 feet NAVD88 and then 0.5 feet/day 
below 3,258 NAVD88.  The rate and degree of drawdown may be modified in order to 
mitigate sediment release downstream to protect biological resources and to ensure 
surface water quality standards are not exceeded. 

As previously stated intermediate panel-gate spillway stanchions will be left in place to 
facilitate replacing panel gates and raising reservoir water elevation if needed as a scour 
mitigation BMP or as a precautionary measure in case there is a situation, such as an ice 
floe or trash/debris passage event or a construction problem/delay, that necessitates 
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raising the reservoir elevation.  Leaving the intermediate stanchions in place requires that 
the trashboom also be left in place in order to safely manage trash and debris during the 
spring 2007 high flow season.  In order to safely manage trash and debris, the reservoir 
elevation will need to be increased back to normal full pool elevation as flows increase in 
spring 2007 unless prior agreement is reached with the agencies to allow temporary 
removal of intermediate stanchions from spillway bays during the rising limb of the 
hydrograph in order to allow trash passage over the panel-gate spillway.  Increasing the 
reservoir elevation back to full pool in the spring of 2007 will occur sometime during the 
rising limb of the hydrograph with the actual dates dependent on actual flow increases 
and trash/debris coming from upstream.  Following the 2007 peak flow, the reservoir will 
once again be drawn down as described above.  Currently, following the spring 2007 
drawdown, it is anticipated that the reservoir should not need to be refilled again. 

General maintenance and monitoring of the dam will continue through the Stage 1 
drawdown period consistent with applicable sections of 18 CFR Part 12 for a non-power 
generating facility that will only remain in use temporarily.  The general maintenance, 
monitoring and continued operational requirements for the dam are summarized in 
Appendix B of the DFDR. 

2.2 Site Access and Traffic Control 
No actions will be necessary to limit site access or control access.  The public will be 
allowed its normal access to the Site during and after the drawdown until Stage 1B 
construction activities anticipated to begin in October 2006.  Site access and control is 
detailed in the Site Access and Control Plan submitted with the Stage 1A Preliminary 
Design Report (PDR). 

2.3 Dust Control 
No earthwork activities are a part of Stage 1A actions so dust control is likely not 
necessary.  However, the 8 to 10 feet of drawdown will expose unvegetated portions of 
Sediment Accumulated Area (SAA) I sediments.  Past drawdowns have not resulted in a 
blowing dust problem from SAA I therefore dust is not expected to be a problem during 
the permanent drawdown.  If the SAA I sediments become a source of visible, blowing 
dust after they have dried out, Envirocon will take the necessary actions to prevent dust 
generation.  These actions could include wetting with water and a suitable additive such a 
magnesium chloride, revegetation, or capping the exposed areas with earthen materials or 
a geofabric. 

3.0 RA OPERATION AND MAINTENANCE PLAN 
No irreversible modifications to the dam and no earthwork are required for Stage 1A 
drawdown.  The existing operating and maintenance plan of CFBLLC will be followed 
during Stage 1 drawdown.  If dust control measure(s) are required for SAA I, an 
operation and maintenance plan will be developed and submitted for approval. 
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4.0 SAMPLING AND ANALYSIS PLAN 
The sampling and analysis plan for all RA including Stage 1 drawdown is contained in 
the Remedial Action Monitoring Plan (RAMP).  In addition to the requirements 
contained in the RAMP, Envirocon will also undertake the following monitoring 
activities that are specific to Stage 1 drawdown but may continue into Stages 2 and 3 as 
well. 
 
Envirocon is interested in determining how the CFR water level at Duck Bridge and the 
dam correlates to the water levels in SAA I sediments and alluvium.  To that end, a CFR 
staff gauge has been installed on the Duck Bridge pier closest to SAA I.  The gauge was 
surveyed and tied into the 1988 United States Geological Survey (USGS) datum.  
Concurrent with the Stage 1 drawdown the river level at Duck Bridge will be recorded on 
a frequency to be determined based on site conditions and data needs.  Measurement will 
continue until river level data is no longer needed.  Along with the river staff gauge, 
Envirocon will also measure piezometers in SAA I and along I-90 on a frequency that 
will provide enough data to produce the river water level – piezometric surface 
correlation.   

5.0 TASK-SPECIFIC SUPPLEMENTS TO THE CONSTRUCTION QUALITY 
ASSURANCE PLAN 

There are no task-specific supplements to the construction quality assurance plan for this 
RAWP. 

6.0 TASK-SPECIFIC SUPPLEMENTS TO THE HEALTH AND SAFETY 
PLAN 

There are no task-specific supplements to the health and safety plan for this RAWP. 

7.0 BMPS AND CONTINGENCY PLANS 
Three contingency plans have been developed and provided to the agencies under 
separate cover.  A summary of each of the plans is included in Section 3.6 of the DFDR.  
The three plans address surface water quality, groundwater quality and cleanout of 
irrigation intakes.  The contingency plans include, where appropriate, an analysis of 
construction BMPs to be employed to address certain environmental situations.   
 
If visible dust becomes a problem from the exposed portions of the reservoir bed, 
Envirocon will employ BMPs to control the dust as described in Section 2.3. 

8.0 REQUIREMENTS FOR RA CERTIFICATION 
This section is not applicable to Stage 1 RA. 

9.0 PROGRESS REPORTING 
Weekly written reports will be submitted to the EPA and State as to the progress of the 
Stage 1 drawdown.  Because of the limited nature of the scope of Stage 1 drawdown 
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related activities periodic, routine, scheduled meetings will not be held during Stage 1A 
but will be held upon the request of the EPA or State of Montana. 

10.0 SCHEDULE 
Given the trashboom is to be left in place, initiation of the 2006 drawdown will be 
delayed until after the period of higher potential for trash coming down from upstream 
since the management of trash collecting on the boom is not possible under drawdown 
conditions during peak flow.  Generally, the period of greater potential for trash passage 
is limited to the rising limb of the hydrograph, which typically ends by early June.  
CFBLLC will utilize information from the National Weather Service’s Northwest River 
Forecast Center to determine when peak flows have been reached and the drawdown can 
be initiated.  CFBLLC will monitor the flows and trash generation and alert the EPA 
when it determines the drawdown should begin.  The Environmental Protection Agency 
(EPA), in consultation with the State of Montana (State), will approve the beginning of 
the drawdown prior to CFBLLC beginning its drawdown activities.    
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