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FIVE-YEAR REVIEW SITE VISIT CHECKLIST


1. SITE INFORMATION


Site Name: J\.1illtown Sediments Operable Unit Date ofInspection: 4/19/11


Location and Region: :M.illtown, Missoula COlUlty,
EPA ID: MTD980717565


Montana/ Region 8


Agency, office, or company leading the five-year Weather/temperature:
review: Partly cloudy, cool with


Pacific Western Technologies occasional snow


Remedy Includes: (Check all that apply)


jxf Landfill cover!containment o Ground water pump and treatment
l!i Access controls o Surface water collection and treatment
jtInstitutional controls o Other-Leachate collection and treatment


Attachments: D Inspection team roster attached D Site map attached


II. INTERVIEWS (Check all that apply)


1. O&M Site Manager X
Name: Kris Cook, Envirocon Group Title: Project


Manager Date: 4/19/11


Interviewed: 0 by mailNat site o by phone Phone no.


Problems, suggestions:


0 Reoort attached


2. O&M Staff


Name:


TIrle: Operator Date:
Phone no.


Interviewed: D by mail D at site D by phone


Problems, suggestions:


0
3 Local regulatory authorities and response agencies (i.e.; State and Tribal offices, emergency response office, police


dept office ofpublic health or environmental health, zoning office, recorder ofdeeds, or other city and county


offices, etc.). Fill in all that apply.


Agency: Montana DEQ


Contact


Name I<ieth Luge Title Project Officer Date Phone no.


Problems, suggestions: D Report attached







4 Other interviews (optional): o Report attached


Also in attendance: Don Booth, EMC2 -works for PRP


Kurt Anderson, US Army Core of Engineers


III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)


1 O&M Documents


o O&1vI manualilong- term monitoring- olanI 0 Readilv available 0 Uo to date kNfA
o As-built drawings 0 Readilv available 0 Up to date ~N/A
oMaintenance 102"s


(annual inspection reports) 0 Readily available 0 Up to date ~/A


Remarks:


2. Site-Specific Health and Safety Plan F2 Readily available 0 Up to date ~/A
Contingency plan/emergency response plan o Readily available o Up to date dt-N/A
Remarks:


3. O&M and OSHA Training Records 0 Readily available 0 Up to date ~/A
Remarks: Will be stored at (Corporate Office ofROG in Crosby, Texas)


4. Permits and Service Agreements


'Air discharge oermit o Readilv available o Uo to date ([fN I A
0 Effluent discharge o Readilv available oUp to date .a--N/A


Waste disposal. o Readilv available o Uo to date irlA
0 Other Permits o Readilv available o Uo to date N/A


Remarks:


5. Gas Generation Records CJ Readily available o Up to date JirN/A


6. Settlement Monument Records CJ Readily available o Up to date J3rNfA


7. Ground Water Monitoring Records ~eadily available 0 Up to date CJ N/A


8. Leachate Extraction Records [J Readily available o Up to date ,Ja"N/A
Remarks:


9. Discharge Compliance Records


0 Air o Readilv available o Un to date ~/A
o Water {effluenti o Readilvavailable o Uo to date . fA


Remarks: .


10. Daily Access/Security Logs o Readily available 0 Up to date~N / A


Remarks:


IV. O&M COSTS


1 O&M Organization
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0 State in-house o Contractor for State o PRP in-house


~Contractor for PRP o Other


2 O&M Cost Records


0 Readily available 0 Up to date o Funding mechanism/agreement in place


0 Original O&M cost estimate o Breakdown attached


Total annual cost by year for review period, if available
Th~ [hIP Tot",l rmt


From: 0 Breakdown attached


From 0 Breakdown attached


From 0 Breakdown attached


From 0 Breakdown attached


Remarks:


3 Unanticipated or Unusually High O&M Costs During Review Period


V. ACCESS AND INSTITUTIONAL CONTROLS o Applicable DN/A


A. Fencing:


0 Fencing damaged o Location shown on site map o Gates secured 0 N/A


Remarks: Fencing is present in areas where public can get to river only. There are also locked gates on roads that lead to


the RA construction areas


B. Other Access Restrictions


I~igns and other security measures o Location shown on site map 0 N/A


Remarks: Signage is currently present near river access sites and indicate that rafting is prohibited on the CPR and BPR


near the RA construction area.
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C. Institutional Controls


1. Implementation and enforcement


Site conditions implv lCs not properlv implemented
Site conditions implv ICs not being fullv enforced
Type ofmonitoring (e.g., self-reporting, drive by)


DYes
DYes


DNa
D No


D N/A
D N/A


Frequency temporary institutional controls are in place for site access only. Other lCs not in place
Responsible party/agency


Contact
Name TttIe Date Phone no.


Reporting is up-to-date


Reports are verified by the lead agency


Specific requirements in deed or decision documents have been met


Violations have been reported


DYes


DYes


DYes


DYes


D No


D No


D No


D No


-'rN/A
)¥"N/A


.eJN/A


ZN/A


Other problems or suggestions: D Report attached


2. Adeauacv DlCsareadeauate Ja'""ICsareinadeauate DN/A
R.erruu:ks: ICs for groundwater well installation restrictions have not been implemented to date. Itis not clear that an institutional
control plan has been prepared or that petrruU1ent lCs have been implemented to date for waste left: in place


n General


1. Vandalism/trespassing D Location shown on site map ~o vandalism evident


Remarks: River rafters are not obeying signage and floating down the river in prohibited areas


2. Land use changes onsite D N/A
Remarks: Land formerly owned by NorthWestern Corp. (dam operator) is in the process of being acquired by the
State of Montana for a State Park.


3. Land use changes offsite ~N/A


Remarks:


VI. GENERAL SITE CONDITIONS


A. RO:;lfh: D Af'lf'llic~ble 0 N/A


Remarks: Roads on site are temporary and used for RA purposes only at this time


B. Other Site Conditions


Remarks: ~


IVII. LANDFILL COVERS


A. Landfill Surface


)rApplicable o N/A


1. Settlement (Low soots) 0 Location shown on site map D Settlementnot evident
Areal extent Approximately 30 feet diameter in two locations Depth: Approxmately two feet
Remarks:


2. C rae k s D Location shown on site map 0 Cracking not evident


l..eng1hs Wldtbs Depths


Remarks: Cracks are associated with slumping of the ground during setdement
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3. Erosion o Location shown on site map o Erosion not evident
Areal extent Depth
Remarks: Only minor erosion on sections of cover not yet vegetated.


4. Holes D Holes evident ~oles not evident
Areal extent Depth
Remarks:


5. Vegetative Cover ~rass D Cover properly established DNa signs of stress
CJ Trees/Shrubs (indicate size and locations on a diagram) (None)
Remarks: Several minor ruts were observed in the cover where grass has not yet come in.


6. Alternative Cover (annored rock. concrete. etc.) ><N/A
Remarks:


7.
Bulges oLocation shown on site map g Bulges not evident


Areal extent Depth
Remarks:


8. Wet Areas/Water Damage o Wet areas/water damage not evident
[J Wet areas o Location shown on site map 0 Areal extent
[J Ponding o Location shown on site map 0 Areal extent
[J Seeps o Location shown on site map 0 Areal extent
[J Soft subgrade o Location shown on site map 0 Areal extent


Remarks:


9. Slope Instability o Slides o Location shown on site map


Remarks:


B. Benches o Applicable ~N/A
(Horizontally constructed mounds ofearth placed across a steep landfill side slope to interrupt the slope in order to slow
down the velocity of surface nmoff and intercept and convey the nmoff to a lined channel.)


1. Flows Bypass Bench o Location shown on site map ~N/A or okay
Remarks:


2. Bench Breached o Location shown on site map ~/A or okay
Remarks:


3. Bench Overtopped o Location shown on site map ~/NI A or okay
Remarks:


C. Letdown Channels )j(Applicable 0 N I A
(Channel lined with erosion control mats, rip rap, grout bags, or gabions that descend down the steep side slope of the
cover and will allow the runoffwater collected by the benches to move offof the landfill cover without creating erosion
gullies.)


1. Settlement o Location shown on site map ~No evidence of settlement
Areal extent Denth
Remarks:


2. Material Degradation o Location shown on site map yN 0 evidence of degradation
Material tvne Areal exte
Remarks: .,


3. Erosion o Location shown on site map E1 No evidence of erosion
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Areal extent Depth
Remarks:


4. Undercutting o Location shown on site map ~o evidence of undercutting
Areal extent Deoth
Remarks:


5. Obstructions Tvne


~ No obstructions
Size


o Location shown on site map
.Areal extent
Remarks:


6. Excessive Ve'l:etative Growth Tvoe


~ No evidence of excessive growth o Vegetation in channels does not obstruct flow
o Location shown on site map Areal extent
Remarks:


D. Cover Penetrations o Applicable ~N/A
1. Gas Vents o Active oPassive


0 Properly secured/locked o Functioning o Routinely sampled o Good condition
0 Evidence ofleakage at penetration 0 Needs O&M o N/A
Remarks: Several penetrations including former soil vapor extraction wells currently exist. These are to be plugged and


abandoned by October 2005. Three gas vents will be left in place.
2. Gas Monitoring Probes


0 Properly secured/locked o Functioning o Routinely sampled 0 Good condition


0 Evidence of leakage at penetration 0 NeedsO&M: 0 N/A


Remarks:


3. Monitoring Wells (within surface area of landfill)


0 Evidence ofleakage at penetration 0 Needs O&M o N/A


Remarks: Well did not have a permanent cap and no lock


4. Leachate Extraction Wells


0 Properly secured/locked o Functioning DRoutinely sampled 0 Good condition
0 Evidence ofleakage at penetration o Needs O&M o N/A
Remarks:


5. Settlement Monuments o Located o Routinelv surveyed o N/A
Remarks:


E. Gas Collection and Treatment o Applicable J:r"N/A
1- Gas Treatment Facilities


0 Flaring o Thermal destruction o Collection for reuse


0 Good condition o Needs O&M


Remarks:


2. Gas Collection Wells, Manifolds, and Piping o Good condition o Needs O&M
Remarks:


3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)


0 Good condition o Needs O&M 0 N/A
Remarks:


F. Cover Drainage Layer o Applicable ftsr N/A
l.


~


Outlet Pipes Inspected o Functioning ON/A
Remarks:
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2. Outlet Rock Inspected o Functioning @N/A
R ..,.,.,,,,.1-~.


./


G. Detention/Sedimentation Ponds o Aoolicable ...ef N/A
L Siltation Areal extent '-./ Size
0 N/A o Siltation not evident
Remarks:


2 Erosion Areal extent Depth


0 Erosion not evident
Remarks:


3. Outlet Works D Functioning D N/A
Remarks:


4. Dam D Functioning 0 N/A
Remarks:


H. Retaining Walls D Applicable N/A


1. Deformations D Location shown on site map D Deformation not evident
Horizontal displacement Vertical displacement
Rotational displacement
Remarks: Using an historic railroad grade as a retaining wall or berm for the SAAIIlb contaminated sediments.
They have bolstered the toe of the grade to prevent movement but do not have plans to monitor the grade for
possible movement. Recommend establishing survey points and survey points on routine basis for signs of


2. Degradation D Location shown on site map ~Degradationnot evident
n


I. Perimeter Ditches/Off-Site Discharge ~pplicable ON/A


I. Siltation o Location shown on site mapY Siltation not evident
Areal extent Depth


Remarks:


~. ~ative Growth o Location shown on site map o N/A
Vegetation does not impede flow


Areal extent Tvoe
Remarks:


3. Erosion o Location shown on site map KErosion not evident
Areal extent Depth


Remarks:


4. Discharge Structure ~Functioning o N/A
Remarks: ~


VIII. VERTICAL BARRIER WALLS o Applicable ~/A
1. Settlement D Location shown on site map D Settlement not evident


Areal extent Depth


Remarks:
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2. PerlOrmance Monito.titul Tvne ofmonitoring Piezometers inside and outside slurrv wall
[J Performance not monitored Frequency "


Evidence ofbreaching
Head differential


IX. GROUND WATER/SURFACE WATER REMEDIES o Applicable .~/A


A. Ground Water Extraction Wells, Pumps, and Pipelines o Applicable o N/A


1. Pumps, Wellhead Plumbing, and Electrical
[J Good condition 0 All required wells located 0 Needs O&M o N/A
Remarks:


2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
[J Good condition 0 NeedsO&M


Remarks:


3. ~are Parts and Equipment
Readily available o Good condition o Requires upgrade o Needs to be provided


Remarks:


B. Surface Water Collection Structures, Pumps, and Pipelines o Applicable o N/A


1. Collection Structures, Pumps, and Electrical
[J Good condition o Needs O&M
Remarks:


2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
[J Good condition o Needs O&M
R"'...... " ..1z.~·


3. Spare Parts and Equipment
[J Readily available o Good condition o Requires upgrade o Needs to be provided
Remarks:
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-
C. Treatment System o Applicable (g NJA


1 Treatment Train (Check components that apply)
o Metals removal 0 Oil/water separation 0 Bioremediation
0 Air . . o Carbon absorbers
0 Filt~~Ppmg
0 Additive (est. chelation aQ"ent flocculent)
0 Others
0 Good condition o Needs O&M
0 Sampling ports properly marked and functional
D Sampling/maintenance log displayed and up to date
0 5tuiPlJlent properly identified
0 uantity ofground water treated annually
0 Ouantitv of surface water treated annuallv
Remarks:


2 Electrical Enclosures and Panels (properly rated and function~


o N/A OGood condition Needs O&M
Remarks:


3 Tanks, Vaults, Storage Vessels


0 N/A o Goodcondition o Proper secondary containment 0 Needs O&M


Remarks:


4 Discharge Structure and Appurtenances
0 N/A o Good condition 0 Needs O&M
Remarks:


5 Treatment Building(s)
0 N/A o Good condition (esp. roof and doorways) 0 Needs repair


o Chemicals and equipment properly stored
Remarks:


6 Monitoring Wells (pump and treatment remedy)
0 Properly secured/locked o Functioning o Routinely sampled o Good condition


o ~~requ.ired wells located o Needs O&M I:J N/A
u .~..


D Monitored Natural Attenuation ' Aoolicable ON!A
1 Monitoring Wells (Natural attenuati~edY)


D Properly secured/locked Functioning o Routinely sampled 0 Good condition


D All required wells located o Needs O&M I:J N/A


Remarks: Did not visit all of the compliance wells on site but those
observed were in good condition


X. OTHER REMEDIES


Not applicable.
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XI. OVERALL OBSERVATIONS


A. Implementation of the Remedy


Two borrow areas were created during RA activities on private land adjacent to the excavation area
and are required to be re-graded and re-seeded upon completion of the RA. Inspection of these
borrow areas indicates that one has been re-graded and re-seeded but the other one is still in use as an
equipment storage area and has not yet been re-graded. This borrow area should be inspected during
the next FYR to confirm that it has been properly reclaimed.


The Tunnel Pond repository and the Right Bank Repositories were inspected with representatives of
Envirocon (the PRPs contractor) as part of the annual repository inspection required by the
Repository O&M Plan (Envirocon 2009). The inspection identified (and Envirocon noted in their
report) that two areas of the Tunnel Pond repository showed subsidence ofthe cover. There was also
some minor erosion of the cover material in spots. Inspection of the one downgradient monitoring
well indicated that a locking well cap had not been put in place. Envirocon indicated that these areas
would be re-graded after the spring runoff was over. The retaining wall for the Tunnel Pond
Repository is a former railroad grade that has been used to as berm between the waste and the CFR
floodplain. This structure was not designed to be a retaining wall for the waste repository. Though
the toe of the railroad grade has been reinforced, there are no provisions in the Draft Repository O&M
Plan to monitor for possible movement of the berm with time. To resolve this deficiency, survey
points should be identified and periodically surveyed to verify that the railroad grade berm is not
moving.


The Right Bank Repositories were also inspected. These two small repositories contain buried
construction debris from the dam removal. The inspection verified that the cover was in good
condition and the revegetation was growing. The inspection noted some large wood beams that were
piled near the repositories. The wooden beams were removed from the dam during demolition and
may have some remnant arsenic contamination. It was not clear when or how disposal of these beams
are to be completed. Since the dam demolition was completed in March of2009, the beams have
been sitting at the Site for two years. The lack of timely removal ofthese wood beams is identified as
::I •• . th::lt c:hnlJlrl hp


B. Adequacy of O&M


The Consent Decree indicates that the following areas require O&M by the SDs and are identified in Figure I
I of Attachment 1 and include:


• SAA IIIb sediments that remain in place in the former CFR river channel
• The Tunnel Pond disposal area
• The Right Bank Disposal Area
• Existing disposal Site #1
• Existing Upland Disposal Site
• New I90Embankment Toe
• Borrow Areas used for RA activities


At the time ofthe inspection the Tunnel Pond and Right Bank Repositories were operating under a Draft
O&M Plan, while the other areas were not covered under this Plan. The Consent Decree indicates that during
restoration construction the State has responsibility for O&M in those surface areas within the project area.
But it is not clear that the State has an O&M plan in place for performing O&M on these areas. The Borrow
Areas and the 190 Embankment toe are still involved in the RA but may not be covered by an O&M Plan.
Therefore, it is not clear that all soil areas requiring O&M are covered by an O&M Plan. The Groundwater
and Surface water monitoring O&M requirements during the period between Substantial Completion of the
Grading Plan and completion of Restoration Construction are covered by an amended Remedial Action
Monitoring Plan and the monitoring is being performed under this plan







C. Early Indicators of Potential Remedy Failure


None identified


D. Opportunities for Optimization None
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Milltown Reservoir Sediments 
Site Operable Unit Approximate 
Location (Includes Sediments 
and Groundwater Plume Areas) 


Milltown Reservoir Sediments 


Clark Fork River Operable Unit 


PART 2, DECISION SUMMARY: SECTION 5-SITE CHARACTERISTICS 


B01041700003 DOC 
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LEGEND 


Remedial Action "Project Area" 


Sediment Accumulation Area (SAA) 
Boundary 
Approximate Boundary of Groundwater 
Arsenic Plume Source Area 
Existing and Proposed Debris Disposal 
Repositories and Borrow Areas 


NOTES: 
1. Extents of Source Characterization Sediment 


Accumulation Areas I-V shown in this figure 
based on the "Approximate Sediment 
Accumulation Area Boundary" shown in 
Exhibit 2-2 of the MRSOU Record of Decision, 
EPA, Dec. 2004. Areas outside the FEMA 
100 yr floodplain were excluded. 


2. SAA thickness information obtained from 
Remedial Investigation Report except Area I 
maximum sediment thickness, based on 
additional sediment cores obtained in 2004 and 
Area III maximum sediment thickness, based on 
additional sediment cores obtained by EPA in 
2002. 


3. SAA acreage calculated using tools in ArcGIS. 
4. SAA volume information from: 


- Area I: Draft Technical Memorandum, SAA I 
Sediment Contamination Depth and Limits of 
Excavation Determination (Envirocon, 
November 2004). 


- Areas II and III, Draft Technical Memorandum, 
Characterization of SAA II and SAA III 
Sediment (Envirocon, December 2004). 


- Areas IV and V obtained from presentation 
materials at Clark Fork Basin Symposium 2000. 


5. SAA metals concentration information obtained 
from Remedial Investigation Report. 
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SEDIMENT ACCUMULATION AREAS (SAA) 


DESCRIPTION SEE 
NOTE 


AREA DESIGNATION (see rote 1) 


I II III IV V 
Sediment Thickness 
(feet) 


2 10-32 3-18 5-21 2-12 3-12 


Area (acres) 3 84 37 52 212 159 
In-Race Volume 
(million cubic yards) 


4 2.51 0.79 1.14 1.20 1.52 


Average Arsenic in 
Sediments (mg/kg) 


5 320 71 34 200 125 


Average Arsenic in 
Sediments Pore 
Water (mg/L) 


5 2.430 0.006 0.063 0.014 0.010 


Average Copper In 
Sediments (mg/kg) 5 2300 400 232 1303 940 
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NOTES: 
1. FINAL REMEDIAL ACTION (RA) ACTIVITIES BY SETTLING DEFENDANTS (SDs) 


TO INCLUDE PLACEMENT OF GROWTH MEDIA AND REVEGETATION OF 
AREAS SHADED IN GREEN AND LIMITED TO: STAGING AREAS; DISTURBED 
PORTION OF BORROW AREAS; NEW 1-90 EMBANKMENT; TUNNEL POND; SAA 
111-b; AND OTHER REPOSITORY AREAS UTILIZED BY SDs FOR DISPOSAL OF 
DEMOLITION DEBRIS. SDs RESPONSIBLE FOR PLACEMENT OF GROWTH 
MEDIA (TO BE IDENTIFIED OR PROVIDED BY STATE) AND STATE 
RESPONSIBLE FOR REVEGETATION IN ALL DISTURBED AREAS SHADED IN 
BLUE IN SAA I, II, AND III IN ACCORDANCE WITH THE GRADING PLAN, CD AND 
SOW. STATE RESPONSIBLE FOR PLACEMENT OF GROWTH MEDIA AND 
REVEGETATION IN ALL AREAS SHADED IN ORANGE IN ACCORDANCE WITH 
THE CD AND SOW. 


2. THE SDs WILL REMOVE THE BYPASS CHANNEL AND ASSOCIATED 
STRUCTURES ACCORDING TO DETAILS CONTAINED WITHIN ATTACHMENT 4 
OF THE SOW. 


3. FINAL EXTENT OF FLOOD EROSION ARMORING PROTECTION FOR HIGHER 
METALS CONCENTRATION SEDIMENT IN SAA [1kb TO BE BASED ON 
PROJECTED LEVEL OF IMPACT ASSOCIATED WITH HIGH FLOWS AND/OR 
CHANNEL MIGRATION AS DETERMINED BY EPA IN CONSULTATION WITH THE 
STATE. ARMORING TO PROTECT SAA 11kb TO BE MAINTAINED BY SDs 


4. AS DEFINED IN ATTACHMENT 4 TO THE SOW, THE SDs ARE RESPONSIBLE FOR 
LONG-TERM OPERATION AND MAINTENANCE OF THOSE AREAS SHADED IN 
GREEN AND GREY (EXCEPT FOR THE PORTION IN MDT ROW), WHILE THE 
STATE IS RESPONSIBLE FOR LONG-TERM OPERATION AND MAINTENANCE OF 
THOSE AREAS SHADED IN BLUE AND ORANGE. 


CONCEPTUAL DESIGN - 
SUBJECT TO FURTHER 
REFINEMENT DURING 


FINAL DESIGN PROCESS 
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EXISTING DISPOSAL SITE NO. 1 
TO BE MONITORED/MAINTAINED 
BY SETTLING DEFENDANTS DURING 
AND FOLLOWING RA ACTIVITIES 


APPROXIMATE EXTENT 
OF STAGING AREA FOR 
SPILLWAY REMOVAL 


APPROXIMATE EXTENT 
OF PROPOSED TUNNEL 
POND DISPOSAL AREA 
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NEW I-90EMBANKMENT TOE TOBE 
PROTECTED FROM FLOOD EROSION DURING 
FINAL GRADING OF THE BYPASS CHANNEL 


STABILIZE/REVEGETATE NEW 1-90 
EMBANKMENT AND 20' WIDE BUFFER 
STRIP DURING FINAL GRADING OF THE 
BYPASS CHANNEL ° 


° \:1 


APPROXIMATE EXTENT OFk,„ 
BYPASS CHANNEL (SEE NOTE 2) 


APPROXIMATE EXTENT 
OF BORROW AREA 


11411I■ 
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APPROXIMATE EXTENT OF 
CREW PARKING AND EQUIPMENT 
STAGING AREAS 


LEGEND:  
APPROXIMATE EXTENT OF AREA TO BE 
RECLAIMED/REVEGETATED BY THE SDs 
IN ACCORDANCE WITH THE CD AND SOW 


APPROXIMATE EXTENT OF AREA IN WHICH THE 
SDs WILL PLACE GROWTH MEDIA AND ON WHICH 
THE STATE WILL REVEGETATE IN ACCORDANCE 
WITH THE GRADING PLAN, CD AND SOW 


APPROXIMATE EXTENT OF AREA TO BE 
RECLAIMED/REVEGETATED BY THE STATE IN 
ACCORDANCE WITH THE CD AND SOW 


APPROXIMATE EXTENT OF EXISTING DAM 
REHABILITATION DEBRIS DISPOSAL 
REPOSITORIES TO BE MAINTAINED BY SDs. 


PROTECTION 


APPROXIMATE EXTENT OF HIGHER METALS 
CONCENTRATION SEDIMENT TO BE LEFT IN 
PLACE IN SAA III-b (SEE NOTE 3) 


REFERENCE:  
EXISTING TOPOGRAPHY, BATHYMETRY AND SITE 
FEATURES PROVIDED BY LAND & WATER CONSULTING, INC., 
FILENAME:110489T4 PLANIMETRICS_REV120103.DWG 
DATED 12/1/2003. 


EXISTING UPLAND DISPOSAL SITE 
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TO BE MONITORED/MAINTAINED BY 
,„„ SETTLING DEFENDANTS DURING 


AND FOLLOWING RA ACTIVITIES 


PORTION OF BURIED ROCK SILL 
(IF NEEDED) TO BE CONSTRUCTED 
DURING FINAL GRADING OF THE 
BYPASS CHANNEL 


SCALE IN FEET 
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EXECUTIVE SUMMARY


EPA Region 8 has conducted the first five-year review (FYR) of the remedial actions implemented at the
Milltown Reservoir Sediments Operable Unit (MRSOU) of the Milltown Reservoir/Clark Fork River
Superfund Site, located in the vicinity of Milltown, Missoula County Montana. The review was
conducted from January through August, 2011. This review also addresses the related Water Supply
Operable Unit (OU1).


For the purposes of remedial investigation and remedy development, EPA designated three operable units
(OU) for the Milltown Reservoir/Clark Fork River Superfund Site. Operable Unit 1 (OU1) was focused
on providing a safe water supply to Milltown area residents through the establishment of a public water
supply system for the town of Milltown. The MRSOU is Operable Unit 2 (OU2) and includes
approximately 540 acres in the Clark Fork River and Blackfoot River floodplain (Figure 1). The MRSOU
consists of the area encompassed by the former Milltown Dam and Reservoir and the area where arsenic
contamination exists in groundwater.


The Clark Fork River Operable Unit (OU3) is the area upstream of the MRSOU and downstream of the
Silver Bow Creek/Butte Area Superfund Site and Anaconda Smelter Superfund Site. The 2004 Record of
Decision for the Clark Fork River Operable Unit requires wholly separate remedial action that begins
over fifty miles upstream of the MRSOU. A separate Five Year Review will be conducted for this
operable unit, the timing of which will be based on the initiation of remedial action there.


The Selected Remedy in the Record of Decision (ROD) (EPA 2004) for the MRSOU consisted primarily
of three components: 1) reservoir drawdown and dam removal; 2) contaminated sediment removal; and 3)
realignment, re-grading and revegetation of the Clark Fork River Channel. The ROD also established
surface water, groundwater, and vegetation standards that are to be achieved during and after completion
of remedial action and restoration activities. The primary contaminants of concern are arsenic, copper,
lead, cadmium and zinc in both groundwater and surface water.


The remedy at the MRSOU is expected to be protective of human health and the environment upon
completion, and in the interim, exposure pathways that could result in unacceptable risks are being
controlled.


The following actions need to be taken to ensure future protectiveness:


 Although temporary institutional controls are in place for RA activities, long term institutional
controls should be identified and documented in an institutional control plan.


 Although temporary O&M plans are in place for monitoring, and management of some areas
where contamination has been left in place, a long term O&M Plan should be finalized to
manage contaminated sediments left in place as well as long term groundwater and surface water
monitoring.


 Additional groundwater data should be collected to provide information on whether the ROD
contaminants of concern other than arsenic are meeting or will meet the ROD standards.
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Five-Year Review Summary Form


SITE IDENTIFICATION


Site Name: Water Supply and Milltown Reservoir Sediments Operable Unit of the Milltown
Reservoir/Clark Fork River Superfund Site


EPA ID: MTD980717565


Region: VIII State: MT City/County: Missoula


SITE STATUS


NPL Status: Final Deleted Other (specify)


Remediation Status: Under Construction Operating Complete


Multiple OUs? Yes No Construction Completion Date: 2012


Has site been put into reuse? Yes No


REVIEW STATUS


Reviewing Agency: EPA State Tribe Other Federal Agency:


Author Name: Diana Hammer


Author Title: RPM Author Affiliation: EPA


Review Period: January through August, 2011


Date(s) of Site Inspection: April 19, 2011


Type of review: Statutory
Policy (Post-SARA)


Review Number: First Second Third Other (specify) ______________


Triggering Action:
Actual RA Onsite Construction at OU Actual RA Start at OU2
Construction Completion Previous Five-Year Review Report
Other (specify):


Triggering Action Date: June 1, 2006


Due Date: September 30, 2011







WA120-FRFE-0823 1 September 22, 2011
Milltown FYR Report


1.0 INTRODUCTION


The U. S. Environmental Protection Agency (EPA) Region 8 Montana Office has conducted a Five-Year
Review (FYR) for the Water Supply and Milltown Reservoir Sediments Operable Unit 2 (MRSOU) of the
Milltown Reservoir/Clark Fork River Superfund Site (Site), located adjacent to the communities of
Milltown and Bonner in Missoula County, Montana. The purpose of a FYR is to determine whether the
remedy at a site is protective of human health and the environment. The methods, findings, and
conclusions of reviews are documented in FYR reports. In addition, FYR reports identify issues found
during the review, if any, and identify recommendations to address them.


The EPA has prepared this FYR report pursuant to CERCLA §121 and the National Contingency Plan
(NCP). CERCLA §121 states:


“If the President selects a remedial action that results in any hazardous substances, pollutants, or
contaminants remaining at the site, the President shall review such remedial action no less often than
each five years after the initiation of such remedial action to assure that human health and the
environment are being protected by the remedial action being implemented. In addition, if upon such
review it is the judgment of the President that action is appropriate at such site in accordance with
section [104] or [106], the President shall take or require such action. The President shall report to the
Congress a list of facilities for which such review is required, the results of all such reviews, and any
actions taken as a result of such reviews.”


The EPA interpreted this requirement further in the NCP. 40 CFR §300.430(f)(4)(ii) states:


“If a remedial action is selected that results in hazardous substances, pollutants, or contaminants
remaining at the site above levels that allow for unlimited use and unrestricted exposure, the lead agency
shall review such action no less often than every five years after the initiation of the selected remedial
action.”


EPA is the lead agency for this action and is conducting the FYR. The Montana Department of
Environmental Quality (DEQ) is the support agency. This review was conducted from January 2011
through August, 2011. This is the first FYR for the MRSOU. The triggering action for this statutory
review is the initiation of the remedial action on June 1, 2006. The FYR is required because hazardous
substances, pollutants, or contaminants remain at the site above levels that allow for unlimited use and
unrestricted exposure.


2.0 CHRONOLOGY OF EVENTS – OPERABLE UNIT 2


Table 1 – Chronology of Events – MRSOU


Date Event


1983 Milltown Reservoir Site added to National Priorities List


1984 Focused Remedial Investigation and Feasibility Study led to Record of
Decision for the Water Supply Operable Unit (OU1). The ROD required
construction of a deep well and water tank to serve as an alternative water
supply for Milltown residents.


1985 ROD amendment for OU1 added the installation of water piping to the
selected remedy.


1986 RA Construction for OU1 completed.
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Date Event


1991 RI/FS order on consent for the MRSOU issued to Atlantic Richfield Company
(ARCO).


1993 MRSOU Remedial Investigation, Baseline Human Health, Ecological, and
Continued Release Risk Assessments completed. Groundwater contamination
recognized as the principal problem to be remedied.


1995 Final Remedial Investigation Report completed by Titan Environmental
Corporation on behalf of ARCO.


1996 Draft Feasibility Study (regarding groundwater) released by ARCO. The same
year, unforeseen climatic conditions caused an ice scour event, which sent
high levels of metals contamination down river. EPA expanded the scope of
the Feasibility Study and conducted further risk assessments.


1998/1999 Bull trout listed under the Endangered Species Act (ESA).


2000 The Federal Energy Regulatory Commission (FERC) re-classifies dam as
“High Hazard Potential” and initiates dam safety review.


2001 Federal standard for arsenic changed from 50 ppb to 10 ppb.


2002 Combined Feasibility Study released to public.


April 2003 Proposed Plan for the MRSOU is released to the public.


Spring 2004 Milltown Reservoir Dry Removal Scour Evaluation – Final Technical
Memorandum.


Spring 2004 Revised Proposed Plan for the MRSOU is released to the public.


December 2004 EPA releases the MRSOU Record of Decision (ROD). U.S. Fish and Wildlife
Service (USFWS) releases its Biological Opinion for the Milltown Project
(USFWS 2004).


July 2005 Consent Decree finalizing settlement for responsible party performance of
remedy entered by Federal Court. This includes requirements for responsible
party funding of the water supply O&M.


November 2005 Stimson Dam Removal


June 1, 2006 The initial Reservoir Drawdown (Stage 1) and start of Remedial Action


2007 Excavation of Sediment Accumulation Area (SAA) I was initiated


May 2007 Bypass Channel Construction begins


October 2007 Loading of sediments into train cars (45 cars per day) for relocation and
disposal at the Anaconda Regional Water Waste & Soils Operable Unit
(ARWW&S OU) begins


March 2008 Powerhouse removal complete


2008 Second Reservoir Drawdown (Stage 2)


March 2009 Final Reservoir Drawdown (Stage 3)


March 2009 Dam removal complete


September 2009 SAA I excavation complete


December 2009 SAA IIIb excavation complete


January 2010 Right Bank Repository is capped and closed


March 2010 Completed the Grading Plan for SAA IIIb


March 2010 Completed the excavation of SAA IV sediments for use as cover material on
the Tunnel Pond Repository
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Date Event


March 2010 Agency approval of the Draft Repository O&M Plan and the Changes to the
Remedial Action Monitoring Plan (RAMP)


April 2010 Tunnel Pond Repository capped and closed


April 2010 The EPA and State of Montana approve the Substantial Completion of the
Grading Plan


July 2010 Completed reclamation activities in the BDG Borrow Area


December 2010 Transfer of reservoir property to State of Montana


January 2011 Clark Fork River Bypass Channel removal begins


Current Final Remedial Action activities are ongoing


3.0 BACKGROUND


3.1 Location and Operable Units


The Clark Fork Basin Superfund complex is made up of four contiguous superfund sites broken
into operable units (OUs) for easier management. The four superfund sites are the Silver Bow
Creek/Butte Area Superfund Site, Montana Pole Superfund Site, Anaconda Smelter Superfund
Site, and Milltown Reservoir/Clark Fork River Superfund Site. The Water Supply OU and the
MRSOU are two of three OUs within the Milltown Reservoir/Clark Fork River Superfund Site.
The other OU is the Clark Fork River Operable Unit (CFROU), which is OU3. The Milltown
Water Supply Operable Unit was focused on providing a safe water supply to area residents
through establishment of a public water supply system for the town of Milltown. Its actions are
complete and in operation and maintenance. The CFROU involves cleanup of the Clark Fork
River upstream of the MRSOU and downstream of the Silver Bow Creek/Butte Area Superfund
Site and Anaconda Smelter Superfund Site. Although contiguous, the two main OUs within the
superfund site have been divided such that actions in one site or OU are not dependent on
activities in other areas. A separate Five Year Review will be done for the Clark Fork River
Operable Unit, which begins approximately fifty miles upstream of the Water Supply OU and
MRSOU.


The MRSOU and Water Supply OU are located at the confluence of the Clark Fork and Blackfoot
Rivers in Missoula County, Montana, as shown on Figure 1. The Milltown Reservoir was formed
by the construction of Milltown Dam in 1905-1908, and is located approximately 7 miles
upstream of downtown Missoula, Montana. The Milltown Dam (now removed) was owned and
operated as a hydroelectric generating facility by NorthWestern Corporation and its predecessors.
The community of Milltown is located 1/2 mile east of the dam and powerhouse. The smaller
community of Bonner borders Milltown to the northeast. The Stimson Bonner Mill is just east of
Milltown, adjacent to the Blackfoot River. The general residential area has a population of
approximately 1,700 based on 2010 U.S. Census data. The site is bounded to the east and north
by a major railroad, interstate highway with interchange, and local access roads.


3.2 Land and Resource


The MRSOU includes the Milltown Reservoir and the adjacent areas of arsenic-impacted
groundwater and contaminated soils and the upland disposal facilities. The reservoir boundary is
defined as the area inundated by a high pool elevation of 3,265.5 feet (1988 USGS Datum) above
mean sea level, approximately equivalent to 3,263.5 feet in the local datum used by the dam
operator. The high pool elevation is based on the reservoir operation as it was defined by the
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FERC operating license. The reservoir open-water and deposited-sediment areas covered
approximately 540 acres and extended a distance of approximately 2 miles southeast of the dam
up the Clark Fork River valley. The Project Area is delineated in Figure 2.


3.3 History


Mine wastes and mill tailings from mining operations in the Butte area containing various
amounts of unrecovered metals and arsenic, were generally released to the local creeks in the
headwaters of the Clark Fork River Basin from the late 1860s to well into the 20th Century. These
streams conveyed the mining and milling wastes downstream in the Clark Fork River. With the
introduction of electricity in the early 1900s, milling practices improved and new mining
practices significantly increased ore production and metals recovery rates, and substantially
increased annual mine and mill tailings volume. Most of the Butte facilities originated with or
came to be controlled by the Anaconda Copper Company.
These wastes subsequently mixed with other stream sediments and were carried down Silver Bow
Creek and into the upper Clark Fork River by annual high flows and periodic floods. Ore
processing wastes from the Anaconda Company’s operations 30 miles to the west in Anaconda,
Montana, also entered Warm Springs Creek and related tributaries in large quantities and were
transported to the upper Clark Fork River as well.


The fluvial transport rate, mixing with other sediments, and subsequent deposition of the
contaminated mixed waste and sediments into the downstream floodway of the upper Clark Fork
River varied depending on weather and hydrologic conditions. During snowmelt runoff and major
thunderstorms, more wastes were transported and subsequently deposited downstream as a result
of higher stream flows. In 1908, the largest flood event on record for the upper Clark Fork
drainage occurred as a result of rain on snow and frozen ground. This major flood event
remobilized large quantities of metals and arsenic-contaminated sediments and mine/mill wastes
from the upper Clark Fork River channel and flood plain and transported large quantities to the
recently constructed Milltown Reservoir. Much of the arsenic and metals contaminated sediment
was deposited in the reservoir backwater area created by the dam.


Between 1918 and 1959, a series of settling ponds (known as Warm Springs Ponds) were built
near the end of Silver Bow Creek, just upstream of Warm Springs Creek, to better control the
contaminated sediments entering the upper Clark Fork River. As a result, the amount of
contaminated sediments from the Butte and Anaconda area reaching the Milltown Dam and
reservoir after 1918 was significantly lessened. However, substantial quantities of waste
continued to be washed downstream to the reservoir from previously deposited areas downstream
of Warm Springs Ponds, the Anaconda area, and as output from the ponds.


Historically, backwater conditions created by impoundment of water in the reservoir caused
contaminated sediments carried by the Clark Fork and Blackfoot Rivers to settle. Diminishing
flow velocities as the river water entered the backwater areas resulted in the deposition of more
coarse-grained, heavier sediments first, at the head of the reservoir. The finer portion of the
sediment was transported further into the reservoir and settled closer to the dam (the mouth of the
reservoir). Under annual peak runoff and storm events where flow velocities through the reservoir
increased substantially, hydraulic conditions at the confluence of these rivers became more
dynamic and sediments may actually have been scoured from the reservoir. These different
conditions created a “dynamic equilibrium” relative to sediment storage within the reservoir and
have contributed to the highly variable metal and arsenic concentrations observed vertically and
horizontally throughout the sediments. Higher metals concentrations are typically associated with
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the finer fraction of sediment (clay and silt portion). Older, deeper sediments also tend to have
higher levels of metals and arsenic than the more recently deposited surficial sediments.


3.4 Initial Response and Basis for Taking Action


In 1981, arsenic was found by local public health authorities in drinking water wells in the
Milltown area. The arsenic levels exceeded the Federal Drinking Water Standard (then
50 µg/L but revised in 2001 to 10 µg/L). In 1982, three sites were proposed for addition to
the National Priority List (NPL): the Silver Bow Creek/Butte Area Site; the Anaconda
Smelter Site; and the Milltown Reservoir Site. The Milltown Reservoir Site was added to
the NPL in 1983 as the first Montana NPL Site. Also in 1983, ARCO suspended its
mining activity in Butte after shutting down the Anaconda smelter.


In 1984 an interim ROD was issued and a resulting response action installed a new
drinking water system for Milltown (i.e., a water supply well). However, no
institutional controls (ICs) were put in place at that time. The Montana Power
Company, a predecessor of the NorthWestern Corporation, implemented rehabilitation
and upgrades to the Milltown spillway and dam from 1986 through 1990, and 14,500
cubic yards of waste (reservoir sediments) and debris were transported and
encapsulated in the Upland Disposal Site. An earlier disposal site had also been
constructed onsite by Montana Power Company.


In 1989 the United States sued ARCO for reimbursement of response costs and other
actions at the three NPL sites described previously. In 1991 an administrative order on
consent was issued to ARCO initiating the remedial investigation/feasibility study (RI/FS)
process for the MRSOU.


ARCO prepared major portions of the final MRSOU RI Report (ARCO 1995) and FS Reports
(ARCO 1996, AERL 2001 & 2002), and completed a Dry Removal Sediment Scour Evaluation
that modeled sediment scour from the reservoir under several removal variations associated with
the remedy (ARCO 2004). EPA, in consultation with DEQ, provided oversight of the RI/FS
activities conducted by ARCO. EPA produced the Human Health Risk Assessment (July 1993),
the original Ecological Risk Assessment (July 1993), and the Ecological Risk Assessment
Addendum (April 2000) (EPA 1993a, 1993b, and 2000). In 2001, a Focused Feasibility Study
Report was published, and a Combined Feasibility Study Report (a report which combined the
prior Feasibility Study analysis and the Focused Feasibility Study Report) was published in 2002
(ARCO 2001, 2002). EPA also produced the MRSOU Original Proposed Plan (April 2003), and
the Revised Proposed Plan (May 2004) (EPA 2003 and 2004).


In October 2005, the final Conceptual Restoration Plan for the Clark Fork River and
Blackfoot River near Milltown Dam was released by the State of Montana, in consultation
with other Natural Resource Damage trustees (WWC 2005). In August and October 2004,
the Milltown biological assessments for bull trout, bald eagle, and other protected species
were released by EPA to U.S. Fish and Wildlife Service (USFWS) as required by the
Endangered Species Act (ESA). In December 2004, EPA released the final ROD for the
MRSOU and USFWS released its Biological Opinion for the Milltown Project (USFWS
2004).
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4.0 REMEDIAL ACTION


The remedy for the MRSOU is identified in the Milltown Reservoir Sediments Operable Unit of the
Milltown Reservoir/Clark Fork River Superfund Site ROD (EPA 2004). Additional remedy
implementation requirements are identified in Appendix C, Remedial Design/Remedial Action Statement
of Work (Envirocon 2005) as an attachment to the Consent Decree for the Milltown Site (U.S. 2005)


4.1 Remedy Selection – Remedial Action Objectives


As outlined in the ROD, and summarized in the Remedial Design/Remedial Action (RD/RA)
Statement of Work (SOW, the remediation goals and remedial action objectives (RAOs) for the
MRSOU are summarized below:


Remediation Goals


The remediation goals for the MRSOU are to:


 Restore the groundwater to its beneficial use within a reasonable time period using
monitored natural attenuation;


 Protect downstream fish and macroinvertebrate populations from releases of
contaminated reservoir sediments, which occur with ice scour and high flow events;


 Provide permanent protection from catastrophic release through dam failure; and
 Provide compliance with the ESA and wetland protection through consultation with the


USFWS, the Confederated Salish and Kootenai Tribes and the relevant State agencies.


Groundwater Remedial Action Objectives


For groundwater, the main Remedial Action Objectives are to:


 Return contaminated groundwater to its beneficial use within a reasonable timeframe and
prevent ingestion until drinking water standards are achieved;


 Comply with State groundwater standards, including non-degradation standards; and
 Prevent groundwater discharge containing arsenic and metals that would degrade surface


waters.


Surface Water Remedial Action Objectives


For surface water, the main Remedial Action Objectives are to:


 Achieve compliance with surface water standards, unless a waiver is justified;
 Prevent ingestion of or direct contact with water posing an unacceptable human health


risk; and
 Achieve acute and chronic Federal Ambient Water Quality Criteria.
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4.2 Remedy Selection – Remedy Elements


The selected remedy for the MRSOU consists of the following measures:


 Initiating the process of progressively dewatering Milltown Reservoir SAA I sediments
by lowering reservoir surface water levels through use of the existing radial gate and
spillway with panels removed;


 Isolating SAA I sediments from flowing surface water by excavating a bypass channel
through SAA I and armoring the existing embankment along the Blackfoot River
boundary of SAA I and converting powerhouse inlets to low level outlets removing the
spillway section of the Milltown Dam;


 Removing the radial gate, powerhouse, dividing block, shop, and right abutment gravity
wall sections of Milltown Dam as part of integration with the NRD trustee restoration
Plan;


 After a period of dewatering and consolidation, removing down to a predetermined
contour surface, the sediments in SAA I (see Figure 2) through the use of mechanical
excavation techniques, hauling the waste (approximately 90 miles via rail cars), and
placing the sediments removed from SAA I in the Opportunity Ponds at the ARWW&S
OU;


 Reconstructing the Blackfoot River and Clark Fork River channels and banks, including
protection of certain infrastructure, and re-grading/revegetating the Clark Fork
River/Blackfoot River floodplain to provide stability of the floodplain;


 Replacement of any drinking water supply which exceeds the drinking water standard for
arsenic (10 µg/L) due to remedial action implementation (If appropriate, a temporary
controlled groundwater area will be established until the Milltown aquifer recovers using
monitored natural attenuation);


 Replacement or retrofitting of domestic wells which are deemed unusable by EPA
because of the lowering of the groundwater table;


 Conducting long-term operation, maintenance, and monitoring of the areas identified as
the dam rehabilitation sediment/debris repositories established by the Montana Power
Company (see Figure 3); the portions of the new I-90 embankment outside Montana
Department of Transportation’s right-of-way; and the area in the lower Clark Fork River
channel (“SAA III-b”) where sediments with elevated concentrations of arsenic and
metals will remain after the remedial action and any other on-site repositories established
during the remedial action and any other waste repositories established onsite;


 Limited bridge stability mitigation for certain bridges near the MRSOU;
 Monitoring and maintenance of borrow and staging areas revegetated during remedial


action;
 Surface water and groundwater monitoring;
 Implementation of additional best management practices or engineering controls as


detailed in a contingency plan to be approved by EPA or as otherwise required by EPA,
in consultation with the State, if temporary construction-related surface water quality
standards are exceeded; and


 Implementation of the Terms and Conditions of the Incidental Take Statement contained
in the USFWS’ Biological Opinion (USFWS, 2004), and wetlands mitigation as
necessary to meet the no-net-loss requirement as determined by USFWS.
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4.3 Remedy Selection - ARARS


The applicable or relevant and appropriate requirements (ARARs) are the basis for evaluating the
effectiveness of the remedy for the MRSOU. The primary ARARs for surface water are provided
in Table 2, and ARARs for groundwater are provided in Table 3.


Table 2 – Surface Water ARARs – Montana WQB-7 Standards
(total recoverable at hardness of 100 mg/L)


Acute *
Aquatic


Chronic *
Aquatic


Human
Health


Arsenic 340 µg/L 150 µg/L 10 µg/L (MCL/anticipated WQB-7)


Cadmium 2.1 µg/L 0.3 µg/L 5 µg/L


Copper 14 µg/L 9.3 µg/L 1,300 µg/L


Iron 1,000 µg/L - -


Lead 82 µg/L 3.2 µg/L 15 µg/L


Zinc 120 µg/L 120 µg/L 2,000 µg/L


* Federal Ambient Water Quality Criteria (AWQC) are also ARARs. They are identical to the Montana
WQB-7 acute and chronic standards except they are for dissolved rather than total recoverable analyses.


Table 3 – Groundwater ARARs (Dissolved)
(More Stringent of Federal or State Standards)


Arsenic 10 µg/L


Cadmium 5 µg/L


Copper 1,300 µg/L


Lead 15 µg/L


Zinc 2,000 µg/L


The ROD indicates that groundwater standards are expected to be met within approximately four
to ten years following completion of dam and sediment removal, as detailed in Section 1.1.1 of
Attachment 1 to the SOW. A waiver of groundwater standards is not currently proposed;
however, the SDs may seek a waiver of groundwater cleanup standards if compliance is not
achieved and is technically impracticable.


For surface water, the proposed remedy for the MRSOU is not expected to achieve compliance at
all times with the State’s WQB-7 (now DEQ-7) copper standard because of continued
contaminant loading originating upstream of the reservoir (primarily from the CFROU) which is
outside the scope of the MRSOU cleanup. The EPA Record of Decision for the CFROU
evaluated the ability to reduce contaminant loads and concluded that it is likely to be technically
impracticable to consistently achieve surface water standards for copper in the Clark Fork River
upstream of the MRSOU under the proposed CFROU remedial action. As discussed in Section
3.4.3 of the SOW, it is anticipated that after vegetation established during Restoration has
matured and stabilized, there should be no significant increase in net metals and arsenic loading
to surface water from the MRSOU. If a technical impracticability waiver of the surface water
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standard for copper was implemented for the CFROU (which occurred), it would also be applied
to the MRSOU. Also, compliance determinations could take into account upstream contribution
to in-stream contaminant levels. State WQB-7 (now DEQ-7) standards will be waived during
construction, and previously established temporary standards will be put in place. The MRSOU
remedy includes removal of the most contaminated reservoir sediments, and this action will
reduce the contribution of contaminants of concern to the Clark Fork River that originate from the
reservoir area, and will eliminate the potential for negative impacts on aquatic life during ice
scour events.


Both the permanent and temporary surface water standards must be met at a point of compliance
2.8 miles downstream of Milltown Dam at the current US Geological Survey (USGS) sampling
station on the Clark Fork River above Missoula. Table 4 lists temporary surface water standards
used during the remedial action implementation portion of the project. Reference to upstream
loading data during remedy implementation is necessary to consider whether an exceedance of
temporary or permanent standards is related to construction activities at the MRSOU or to loading
from upstream or other sources.


Table 4 – Temporary Construction-related Surface Water Quality Standards*


Cadmium-Acute AWQC 2 µg/L Short-term (1 hour)


Copper-80% of the TRV (dissolved) (at
hardness of 100 mg/L)


25 µg/L Short-term (1 hour)


Zinc-Acute AWQC (dissolved) 117 µg/L Short-term (1 hour)


Lead-Acute AWQC (dissolved) DWS
(dissolved)


65 µg/L
15 µg/L


Short-term (1 hour)
Long-term (30-day average)


Arsenic-Acute AWQC (dissolved) DWS
(dissolved)


340 µg/L
10 µg/L


Short-term (1 hour)
Long-term (30-day average)


Iron-AWQC (dissolved) 1,000 µg/L Short-term (1 hour)


Total Suspended Solids (TSS)
550 mg/L
86 mg/L
70 mg/L


Short-term (day)
Mid-term (week)
Long-term (season)


*All hardness related AWQC values assume a hardness of 100 mg/L
TRV = Toxicity Reference Value, used in proposed plan for the CFROU
DWS = Federal Drinking Water Standard


The Selected Remedy authorized the transport of removed contaminated sediments to the
Opportunity Ponds disposal area. The Opportunity Ponds disposal area is part of the Anaconda
Smelter Superfund Site. The handling and disposal of sediments at Opportunity Ponds during
remedial activities must conform to the requirements and performance standards for the
Anaconda Regional Water and Waste Operable Unit (which includes the Opportunity Ponds)
located near Anaconda, Montana. Soils with comparatively higher levels of contamination left in
place will be out of the 100-year floodplain after dam removal and the remedial action is
completed. Other removed sediments and debris were authorized for disposal in on-site disposal
units. State floodplain and solid waste ARARs will not be applied to soils with low-level
contamination as addressed in the SOW.


Streambank reconstruction and revegetation work conducted by the trustees after sediment
removal must meet ARAR and MRSOU ROD vegetation and streambank standards.
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A description of key ARARs and performance standards for the MRSOU is contained in
Attachment 1 to the SOW. Additional requirements for performance of the groundwater, surface
water, and air monitoring during active remediation are identified in the Final Remedial Action
Monitoring Plan, Milltown Sediments Operable Unit (Envirocon, 2006) and in the Final Changes
to the Remedial Action Monitoring Plan During the Period After Substantial Completion of the
Grading Plan Until the Beginning of the Final Grading of the Bypass Channel (Envirocon 2010).


4.4 Remedy Implementation


The primary objectives of the remedial action are to reduce or eliminate the groundwater arsenic
plume, and reduce a threat to aquatic life below the dam from the release of contaminated
sediments. This has been accomplished by removing the dam, which reduces the driving head for
arsenic contaminated groundwater to migrate away from the dam; by removing the primary
source of contaminated sediment in the reservoir; and by allowing natural attenuation processes
to restore the aquifer over time. Based on the selected remedy, the remedial action for the site
consisted of three main components: Milltown Reservoir dewatering and Milltown Dam removal;
sediment dewatering, removal, and relocation; and realignment and re-grading/revegetation of the
Clark Fork River. Each of these components will be discussed in the following subsections.


4.4.1. Reservoir Drawdown and Dam Removal


The initial remedial action activity at the site was to lower the water level in the reservoir in order
to dewater the SAA I sediments, facilitate Dam removal, and ultimately enable the use of
mechanical excavation techniques for sediment removal. The initial drawdown (Stage 1) was
initiated in June 2006 and dropped the reservoir elevation approximately 12 feet by November
2006. Stage 2, which occurred in March 2008, reduced the reservoir elevation by an additional 12
feet; and Stage 3 drawdown, which was completed by March 2009, reduced the reservoir a final
four feet.


Concomitant with reservoir drawdown was removal of the Milltown Dam spillway and ultimate
removal of the rest of the dam (radial gate, powerhouse, dividing block, shop, and right abutment
gravity wall sections). Stimson Dam, which is upstream of the MRSOU on the Blackfoot River,
was also removed in 2005 as a supporting action in conjunction with the US Fish and Wildlife
Service and others, but was not a component of the remedy.


A key element of the Dam removal was to remove the spillway foundation to a prescribed
elevation to correspond with the final river grade. To facilitate spillway removal, a temporary
coffer dam was constructed to direct river flows away from the spillway towards the power plant
intake. Final dam removal was completed in March 2009, and the coffer dam was breached on
March 27, 2009.


One consequence of the dam removal was the lowering of the groundwater table in the Milltown
area, which raised the possibility that shallow water supply wells in the Milltown area could go
dry. In anticipation of this issue groundwater modeling studies were performed by the University
of Montana (Berthelote and others 2007-2010) to predict areas where wells may need to be
reconfigured or replaced. The EPA managed a well-replacement program as part of the remedial
action starting in 2006. Based on the modeling results, EPA replaced 82 private and small public
water supply wells in the Milltown area and reconfigured numerous additional wells. Figure 7
shows the properties for which a well was replaced.
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4.4.2. Sediment Dewatering, Removal, and Relocation


During the RI/FS phase of the project, the metals contaminant concentrations in sediments in the
Milltown reservoir were evaluated. Based on the evaluation of average pore water concentrations
of copper and arsenic in the sediments, five sediment accumulation areas (SAA) were identified
based on average pore water concentrations of copper and arsenic in the sediments (Figure 2).
Only those sediments with the highest pore water contaminant concentrations (identified to be
contributing directly to existing groundwater degradation), and with the potential to contribute to
future surface water degradation, were removed to meet remedial objectives.


The reservoir sediments are divided into two sections: the upper and lower reservoir SAAs. These
two reservoir sections are further divided into sub-areas based on sediment accumulation features.
The lower reservoir is comprised of SAAs I, II, and III and the upper reservoir encompasses
SSAs IV and V. The sediments in SAA I were removed and isolated from the Clark Fork River
channel, while most of those in SAAs II, III, IV, and V are left in place and isolated from the
floodplain, except for some SAA III sediments near the Dam spillway that were removed and
contained on site.


To facilitate reservoir sediment removal, a bypass channel for the Clark Fork River was
constructed along the northern boundary of SAA I to mitigate sediment scour in the existing
Clark Fork River channel and divert the Clark Fork River flows around the existing Clark Fork
River channel during excavation/construction activities. The bypass channel, which was
approximately 200-feet wide at the top, was excavated into the alluvium. The left embankment of
the bypass channel consisted of a berm constructed from structural backfill. The berm was
designed to contain both the 10-year Clark Fork River winter flow during Design Stage 2, and the
100-year Clark Fork River flow during Design Stage 3.


Approximately 584,000 cubic yards (cy) of reservoir sediment, 40,000 cy of underlying buried A
horizon soil material, and 57,000 cy of underlying alluvium were excavated in order to form the
bypass channel. The excavated reservoir sediment was ultimately relocated by rail transport to
Opportunity Ponds. Other infrastructural components included construction of a sheet pile
diversion dike upstream and an earthen berm to divert the Clark Fork River flow from the original
channel to the bypass channel. A railroad spur was also constructed to facilitate loading and
transport of the excavated sediment from SAA I. The bypass channel was completed in 2008.


The ROD indicated that approximately 2,600,000 cy of sediment was contained in SAA I.
Excavation of SAA I reservoir sediments was initiated in 2007 and was implemented with
conventional excavation methods. The SOW indicated that the sediment excavation be completed
to the design depth with a tolerance interval 0.5 foot. The excavated sediment was allowed to
dewater and was loaded into train cars (45 cars per day) for relocation and disposal at the
Opportunity Ponds disposal area at the Anaconda Smelter Superfund Site. The excavation of
SAA I sediments was completed by September 2009 with 2,331,956 cy (approximately 3,000,000
tons) of sediment removed. The Clark Fork River was re-diverted to the redeveloped channel in
December 2010 (see Section 4.4.3 below).


SAA III is located adjacent to the former Milltown Dam. An additional 230,000 cy of sediment
was excavated from this area (e.g. SAA IIIb sediments) and was deposited in an on-site waste
repository called Tunnel Pond. This repository is on the south side of the Clark Fork River and is
outside the 100-year floodplain.
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The sediments from the other SAA areas remain in place. The ROD indicated that additional
removal of sediments may be necessary if groundwater RAOs are not achieved and removal is
feasible. This is currently not expected to be necessary. Removal of the bypass channel began in
January 2011.


4.4.3. Clark Fork River Realignment and Re-Grading


As excavation of the sediments in SAA I neared completion, construction of a new river channel
with associated floodplain for the Clark Fork River was initiated by the SDs in accordance with
the final Grading Plan attached to the SOW. The SOW required that site backfilling and re-
grading, including placement of growth media, on the floodplain be completed as shown on the
final Grading Plan by the SDs, to an accuracy of ±0.2 foot. The final Grading Plan also required
that excavation of the new channel be completed within an accuracy of ±0.5 foot as part of
remedial action work by the SDs.


Once site backfill and re-grading has been completed in accordance with the Consent Decree, the
SOW, and the Grading Plan, the State of Montana (State), acting as lead trustee as provided in the
Conceptual Restoration Plan (WWC 2005), will complete the stream bank stabilization structure
construction and revegetation work for the Project Area floodplain. The SDs coordinated their
implementation of the remedial action with the State’s implementation of restoration. Attachment
4 of the SOW describes and details certain activities that are to be considered part of the remedial
action and completed by the SDs, and certain other activities that are to be considered part of
restoration and the responsibility of the State. Streambank reconstruction and site revegetation
efforts must meet ROD standards, including ARARs.


On March 16, 2010, Envirocon, as representative for the SDs, submitted a Notice of Substantial
Completion of the Grading Plan to document that all sediment excavation and re-grading work
required by the Consent Decree (excluding removal and re-grading of the Bypass Channel) had
been completed. The EPA and the State Natural Resource Damage Program (NRDP) approved
the Notice of Substantial Completion of the Grading Plan on April 14, 2010. At the time of this
FYR the backfilling and re-grading of the Bypass Channel as part of the remedial action was still
underway, and stream bank stabilization and revegetation work being conducted by the State
NRDP was still in progress. Re-grading of the bypass channel is expected to be completed by fall
2011.


4.5 Community Health Program


EPA funded the replacement of one public water supply used by some Milltown residents (as
part of the OU1 remedy) and provided funding for maintenance of this water supply well. The
Settling Defendants provided permanent maintenance funding for this system as part of the
Consent Decree process. EPA also funded the Missoula City and County Health Department
(MCCHD) to distribute arsenic test kits to interested residents who wanted to test their private
well water. If tests showed exceedance of standards, the Settling Defendants provided
replacement water supplies. In addition, the MCCHD tested public and private water supply wells
for arsenic, iron, and manganese on a routine basis during the review period. Review of the
public/private well water results indicates that the groundwater in these areas remained below the
arsenic standard of 10 µg/L during the review period.







WA120-FRFE-0823 13 September 22, 2011
Milltown FYR Report


4.6 Community Participation


Due to the high degree of public interest in the project by local residents, residents of the City of
Missoula, and the Salish and Kootenai tribes, EPA expanded community involvement to provide
for extensive public input throughout the remedial process. Expanded public involvement
included establishment of a stakeholders working group, soliciting input from local interest
groups, providing funding for a technical assistance grant, site tours, presentations to schools and
local groups, briefings for local officials, contributions towards a site webcam, public viewing
area, and additional public meetings and newsletter/fact sheet mailings.


The Environmental Protection Agency awarded Missoula County Superfund Redevelopment
Pilot funding in 2002, one of 19 in the country to promote redevelopment at the Milltown
Reservoir Sediments Superfund Site. In 2003, the Missoula County Commissioners appointed
community members to serve on the Milltown Superfund Redevelopment Working Group
(Redevelopment Group). Stakeholders attending the Working Group meetings included
representatives from all parties that had an interest in Milltown Reservoir Superfund Site. The
Environmental Protection Agency continues to support the Redevelopment Group, working
closely with Missoula County officials. Redevelopment Group members are citizens and
stakeholders from the Milltown area and Missoula. Through a collaborative process, the
Redevelopment Group created a redevelopment plan for the Site that builds on remediation and
restoration efforts and reflects local preferences and concerns.


EPA also established a Design Review Team to provide input on site documents and decisions.
The Design Review Team included representatives of Missoula County; the Clark Fork River
Technical Assistance Committee; the Confederated Salish and Kootenai Tribes; DEQ; Montana
Fish, Wildlife and Parks; and NRDP. Through the Design Review Team, data and issues were
presented and discussed, thereby allowing input into decision-making throughout the
development and implementation of the remedial investigations, risk assessment, feasibility
study, remedial design, and remedy implementation.


The Clark Fork River Technical Advisory Group (CFRTAC) is a volunteer citizens' organization
whose mission is to help residents make informed choices and participate in the superfund
remediation, restoration, and redevelopment of the Clark Fork River and its affected communities
from Butte to Missoula. As the EPA-designated technical advisory group, CFRTAC serves as a
public representative in the Milltown Design Review Team for the site's remediation and
restoration. CFRTAC participates in and provides technical assistance to the Milltown Superfund
Redevelopment Working Group. CFRTAC’s participation on the Design Review Team provided
the community direct access to site-related documents and decision makers.


In addition, EPA published short (2-page), weekly updates describing cleanup progress,
upcoming events, and other site-related issues. These publications were available on EPA’s
website but were also made available at designated local kiosks located at the Milltown
Community Office, the Kim Williams Trailhead along the Clark Fork River, the Missoula Public
Library, the Missoula County Court House, and the Weigh Station River Access on the Blackfoot
River. As the pace of the cleanup slowed, EPA began issuing the cleanup updates on a less
frequent basis. The updates are now issued quarterly. EPA also conducted numerous community
outreach meetings with the local communities. Interview comments received from representatives
of stakeholder organizations during the FYR all indicated that the community outreach activities
were very successful and well received.
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4.7 Operation and Maintenance


Remedial Actions at the MRSOU have not yet been completed, and long-term Operation and
Maintenance (O&M) plans have not been finalized at this time. However, Attachment 1 to the
SOW (Envirocon 2005) identifies areas in the MRSOU where long term O&M will be required
by the SDs. These areas are identified in Figure 3 and include:


 SAA IIIb sediments that remain in place in the former Clark Fork River channel;
 The Tunnel Pond Disposal Area [Tunnel Pond Repository];
 The Right Bank Disposal Area [Right Bank Repositories];
 Existing Disposal Site #1;
 Existing Upland Disposal Site;
 New I-90 Embankment Toe; and
 Borrow Areas used for remedial action activities.


A Repository O&M Plan has been prepared (Envirocon 2010). The Tunnel Pond Repository
contains contaminated sediments excavated from the SAA IIIb area, and the Right Bank
Repositories contain construction waste from dam demolition. Section 3.3.1 of Attachment 1 to
the SOW (Envirocon 2006) contains the RCRA performance standards for repositories. The
performance standards relating to long-term O&M require that the Tunnel Pond Repository:


 Be properly maintained and monitored (includes correcting the effects of settlement,
erosion and subsidence as well as erosion from surface water run-on and run-off);


 Not transfer cadmium to the cover vegetation at levels which are above human health risk
standards;


 Not cause a discharge of pollutants into the waters of the U.S.; and
 Not cause a discharge of dredged material or fill material into the waters of the U.S.


The Repository O&M Plan indicates that the Tunnel Pond Repository is a Class II repository and
subject to Montana Solid Waste Regulations (Envirocon 2010a). These regulations require
groundwater monitoring of the repository as well as routine site inspections and reporting. One
groundwater well has been installed below the Tunnel Pond Repository and will be monitored in
2010 and 2011 to assess its suitability as a permanent monitoring location. The Repository O&M
Plan also indicates that annual inspections will be performed and recorded in an annual report that
will be issued to EPA and the State of Montana. The report will include an inspection of the cap
to determine impacts from settlement, subsidence, erosion, or other events that may degrade the
integrity of the cap, inspection of the stormwater conveyance structures and an inspection of
cover vegetation, including corrective actions taken.


4.8 Institutional Controls


The ROD identified that some potential funding requirements and institutional controls, dealing
primarily with groundwater, were required to be implemented at the site. The institutional
controls would include:


 Continued funding for maintaining the existing replacement water supply for Milltown
residents (Actually installed under the Operable Unit 1 remedy);


 Make contingency funds available to reconfigure, expand, or update replacement water
supplies; and
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 If needed, establish a controlled groundwater area to ban future wells within or
immediately adjacent to the arsenic plume.


The SDs, via ARCO, reached a legal agreement with the Milltown Water User’s Association for
adequate funding (including contingency funding) of the replacement water supply. To date, a
controlled groundwater area has not been implemented, and discussion is continuing among the
Regulatory Agencies on the need for this institutional control. There currently are Missoula
County zoning ordinances in place that preclude installation of new public water wells in the
vicinity of the arsenic plume but these ordinances do not preclude private well installation in the
plume area. Additional institutional controls may be needed to control private well installation in
the arsenic plume and with respect to the management of the waste repositories and the sediments
left in place. The majority of the MRSOU has been designated as a future Montana State Park.
Institutional controls dealing with river access, water consumption, sediments left in place, and
the waste repositories will need to be incorporated into the future park design and planning
documents.


5.0 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW


This is the first FYR for the site.


6.0 FIVE-YEAR REVIEW PROCESS


6.1 Administrative Components


The FYR team was led by Diana Hammer of EPA Region 8, who is the Remedial Project
Manager (RPM) for the MRSOU. Keith Large of MDEQ assisted in the review as the
representative for the support agency.


From January through August 2011 the review team established the review schedule whose
components included:


 Review of relevant documents and data;
 Review of ARARs;
 Interviews;
 Site Inspection; and
 Preparation of the FYR Report.


6.2 Community Involvement and Interviews


Activities to involve the community in the FYR process were initiated with a notice placed in the
Missoula Missoulian Newspaper that an FYR was to be conducted, and to send comments to the
EPA Region 8 Montana Office. The notice ran on January 11, 2011 and January 18, 2011. Three
responses to the notice were received by EPA and were used during the interview preparation
process.


EPA and representatives from EPA’s contractor, Pacific Western Technologies Ltd. (PWT)
conducted community interviews for the MRSOU FYR on April 18 and 20, 2011 in Missoula,
Montana. Diana Hammer also conducted five additional interviews with stakeholders who were
unavailable on the April interview dates. Overall, community interest in the site remains strong,
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especially with respect to restoration issues that are now occurring subsequent to completion of
most of the cleanup actions. Of the twenty-four individuals invited to participate in the FYR
interviews, twenty were interviewed. Table 5 is a list of the interview participants. Several other
stakeholders were invited to participate in the interviews but either declined to participate or
could not be scheduled during the interview period (Bruce Hall – Bonner Development Group,
Bob Starr – Community Council, Jean Curtiss – Missoula County Commissioner, and Russ Forba
– retired EPA Project Manager).


A summary of interviews conducted with the community members who were involved with the
site cleanup for many years, and representatives from federal, state, and county organizations
follows.


Table 5. Interview Participants


Person
Interviewed Affiliation


Judy Matson Clark Fork River Technical Assistance Committee


Warren Hampton President, Friends of Two Rivers


Gary Matson Milltown Redevelopment Working Group


Chris Brick Clark Fork Coalition


Doug Ardiana Bonner School Superintendent


Keith Large Montana Department of Environmental Quality


Doug Martin Montana Natural Resource Damage Program


Mike Kustudia Montana Department of Fish Wildlife and Parks


Pat Saffel Montana Department of Fish Wildlife and Parks


Mary Price Confederated Salish and Kootenai Tribes


Peter Nielsen Missoula County Environmental Health Dept.


Matt Fein Sr. Project Director, Envirocon - Contracted to ARCO


Kris Cook Project Manager, Envirocon - Contracted to ARCO


Kurt Anderson US Army Corps of Engineers


Don Booth Project Manager for EMC2 - Contracted to ARCO


Bob Greil Former Community Council Member


Bill Colwell District Chief Missoula Rural Fire Dept.


Chuck Erickson Community Council President


Karen Nelson U.S. Fish and Wildlife Service


John Roseboom President of Missoula Sheriff’s Posse


Overall, all interviewees had a very positive impression of the cleanup effort and outcome to date.
They all recognized that there was strong community interest in the cleanup and that, considering
the scope of the project, the cleanup process came to a good resolution and satisfied many people.
They felt that the cleanup definitely had a positive impact on the community, because the cleanup
both reduced the risk from contaminated groundwater and increased the community’s awareness







WA120-FRFE-0823 17 September 22, 2011
Milltown FYR Report


of environmental issues. Many respondents noted that the cleanup would improve the fishing and
rafting in the area. There was particular praise for the usefulness of the community involvement
program to help inform the community about cleanup progress and environmental hazards.


Specific criticisms of the cleanup involved the decision to remove the Milltown Dam, which was
an historic monument and also historically contributed to the community tax base. This issue
tended to divide the citizenry, with some groups opposed to the dam removal and some
supporting the removal. However, since dam removal, the positive aspects of the removal, which
include improved fish migration upriver and eliminating the possibility of catastrophic dam
failure—have, with time, gained appreciation for the removal decision. Another specific criticism
mentioned by almost all interviewees was concern for the upgraded Interstate 90 bridge piers that
are located in the Blackfoot River near its confluence with the Clark Fork River. The bridge piers
were upgraded in anticipation of the lowering of the Blackfoot River water level when the dam
was removed, and are located in the middle of the river. Some interviewees expressed concerns
that the size of the reinforced piers and the narrowness of the Blackfoot River under the Interstate
90 bridges and the possible hazard to river recreation. EPA notes these comments and has
previously recognized this concern, but EPA efforts at bridge mitigation beyond that which was
already accomplished for stability of the bridges (which is complete and provides for stable
bridges), is beyond the scope of the remedy and the Five Year Review.


6.3 Site Inspection


PWT performed a site inspection of the MRSOU as part of this FYR because remedial action
activities were still in process at the Site, and because some of the contaminated sediments and
construction debris removed from the river were disposed at three small repositories at the Site.
Diana Hammer of EPA and Keith Large of DEQ also participated in the inspection. The Site
inspection consisted of a general site visit to assess the progress made with respect to remedial
action activities and restoration activities at the site. At the time of the inspection, the dam
removal was complete, as was all of the contaminated sediment removal. All of the excavated
contaminated sediments except for the SAA IIIb sediments placed in the Tunnel Pond Repository
were shipped to the Opportunity Ponds disposal area, which is outside of the MRSOU (it is part
of the Anaconda Smelter Superfund Site). The Opportunity Ponds disposal area was not included
in the inspection. The floodplain in the area of the sediment removals has been re-graded to meet
the specifications identified in the SOW, the remedial designs, and the Grading Plan, and active
restoration activities are in progress. It should be noted that the bulk of the floodplain restoration
activities are being conducted through the NRDP process and the State’s Restoration work must
meet remediation standards. The interim grading work performed by the SDs after dam removal,
sediment excavation, and bypass channel removal was designed to provide a seamless transition
with respect to the final restoration performed under the NRDP action. At the time of inspection
the bypass channel was in the process of being filled in and re-graded, and the streambank
reconstruction and revegetation work was in process. The inspection found no deficiencies in the
re-grading activities observed. Streambank reconstruction and revegetation efforts should be
examined in the next Five Year Review Report to confirm compliance with standards and ROD
requirements.


Two borrow areas were created on private land adjacent to the excavation area during remedial
action activities, and are required to be re-graded and re-seeded upon completion of the remedial
action. Inspection of these borrow areas indicates that one has been re-graded and re-seeded but
the other is still in use as an equipment storage area and has not yet been re-graded. This borrow
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area should be inspected during the next Five Year Review to confirm that it has been properly
reclaimed. This issue is identified in Sections 8.0 and 9.0 below.


The Tunnel Pond Repository and Right Bank Repositories were inspected with representatives of
Envirocon (the SDs’ contractor) as part of the annual repository inspection required by the
Repository O&M Plan (Envirocon 2010). The inspection identified (and Envirocon noted in their
report) that two areas of the Tunnel Pond Repository showed subsidence of the cover. There were
also some spots showing minor erosion of the cover materials. Inspection of the one down
gradient monitoring well indicated that a locking well cap had not been put in place. Envirocon
indicated that corrective actions for these areas would be implemented after the spring runoff was
over. During the inspection of the Tunnel Pond Repository it was noted that the excavated
sediments were placed in an unlined area between the left bank of the Clark Fork River and a
former railroad grade that was constructed on top of the river sediments. The railroad grade
serves as a berm which is used to contain the contaminated sediments away from the river and out
of the floodplain. During the inspection it was identified that the berm had been strengthened at
the toe to prevent lateral movement, but that there was no plan for long term monitoring of the
berm to check for possible lateral movement of the berm in the future. It is recommended that
survey monuments be established on the berm and surveyed on a routine basis for possible
movement. This observation is not identified as a separate issue because the lack of a long-term
O&M plan is already an issue in Section 8.0. However, this recommendation will be included in
Section 9.0 for follow-up.


The two small repositories composing the Right Bank Repositories contain buried construction
debris from the dam removal. The inspection verified that the cover was in good condition and
the revegetation was growing. The inspection noted some large wood timbers that were piled near
the repositories. The timbers were removed from the dam during demolition and have some
residual arsenic contamination. Since the dam demolition was completed in March of 2009, the
timbers have been sitting at the Site for two years. The lack of timely removal of these
contaminated timbers is identified as an issue in Section 8.0.


Based on the site inspection it can be concluded that the requirements in the Consent Decree and
the ROD for the MRSOU are in the process of being met but are not yet completed. These reports
are required under the Consent Decree and will be prepared at a later date.


6.4 Applicable Relevant and Appropriate Requirements Review


As part of the FYR, ARARs for the MRSOU were reviewed. The primary purpose of this review
was to determine if any newly promulgated or modified requirements of federal and state
environmental laws have significantly changed the protectiveness of the remedies implemented at
the Site. The ARARs reviewed were those included in the ROD. The results of the ARAR review
are discussed in Section 7.2.


6.5 Document Review


The document review consisted of the review of relevant documents including the ROD (EPA
2004), the Consent Decree (EPA 2005), Appendix C of the Consent Decree (Envirocon 2005),
the Final RAMP (Envirocon 2006), and the Final Remedial Design Documents that are listed in
Table 5. In addition, available biomonitoring reports (McGuire 2006 & 2010; Schmetterling
2011) and groundwater level evaluation reports (Berthelote and others 2007, 2008, 2009, 2010)
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covering the period of review were reviewed. Remedial action completion reports have not been
prepared to date for the MRSOU.


Table 6: Milltown Final Design Documents


Design Document Date


Stage 1A Element 1 -
Stage 1 Reservoir Drawdown and Scour Mitigation
Milltown Reservoir Sediments Site


May 25, 2006


Stage 1B Element 1 - Site Infrastructure
Milltown Reservoir Sediments Site


February 9, 2007


Penstock Operating Plan
During Stage 1 Drawdown
Milltown Reservoir Sediments Site


March 28, 2007


Stage 1C Element 1 -
Clark Fork River Bypass Channel and Related Structures
Milltown Reservoir Sediments Site


May 18, 2007


Work Plan - Sediment Loading and Transportation
Milltown Reservoir Sediments Site


September 18, 2007


Stage 1D Element 1 -
Clark Fork River Diversion Dike and Bypass Channel Inlet and
Outlet
Control Structure Breaching
Milltown Reservoir Sediments Site


November 14, 2007


Stage 2A - Powerhouse and Right Abutment Removal and
Stage 2 Drawdown
Milltown Reservoir Sediments Site


December 21, 2007


Stage 3A - Phase 3 Spillway Demolition
Milltown Reservoir Sediments Site


August 20, 2008


Stage 3A - Element 2 - Stage 3 Drawdown
Milltown Reservoir Sediments Site


November 21, 2008


Milltown Wetlands Plan
Milltown Reservoir Sediments Site


May 22, 2009


Stage 3B - SAA I Remaining Sediment Removal, Grading Plan
Implementation, Bypass Channel Re-grading, Repository
Closure, Borrow Area Reclamation, and Demobilization
Milltown Reservoir Sediments Site


June 17, 2009


6.6 Data Review


The remedial actions at the MRSOU were conducted throughout the FYR period and are not yet
completed. However, the sediment and dam removal portions of the remedy were completed
during the FYR period. Monitoring of groundwater, surface water, macroinvertebrates, and fish
were performed during the FYR period to document impacts during the remedial action. In
addition, a remedial action completion report(s) is not yet due and has not yet been prepared to
document construction completion of remedial action activities. However, the survey results used
to document that the sediment excavations had achieved the required depths were reviewed
because they were signed off by both the State and EPA during project execution. The following
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subsections will discuss the monitoring results as well as the review of the surveyed completion
depths from the sediment excavation.


Groundwater Monitoring Data Review


The purposes of the remedial action groundwater monitoring program, as identified in the Final
RAMP (Envirocon 2006), are to:


 Document progress towards the achievement of groundwater performance standards;
 Monitor the potential impact of remedial action construction activities on the


groundwater in the area and provide data to direct the application, if appropriate, of best
management practices or other controls during remedial action construction to reduce the
potential impact of construction activities on the groundwater; and


 Ensure no one using local groundwater for potable water purposes is utilizing water
above 10 µg/L dissolved arsenic concentration.


Negative impacts to groundwater quality resulting from remedial action activities were not
anticipated and groundwater quality improvements are expected as the remedial action
progresses. Groundwater monitoring was conducted in the Milltown area to assess groundwater
quality during the remedial action activities. Compliance Wells were identified in the RAMP and
all except Well 920 are located within the current arsenic plume and were monitored during the
remedial action to track progress in restoring the Milltown alluvial aquifer. A series of Early
Warning Wells located around the fringe of the current plume and along the Clark Fork River
downstream of the MRSOU were also monitored to ensure that groundwater in existing drinking
water wells is not unacceptably impacted by construction activities. Finally, certain existing
public and private water supply wells were monitored by MCCHD as Public Health Monitoring
Wells. The RAMP groundwater monitoring networks are shown in Figures 5 through 7 of the
Draft Milltown Five-Year Monitoring Evaluation Report (MMER) (PWT 2011).


The Compliance Wells that were to be monitored semi-annually (in December and June) include
Compliance Wells #11, 905, 907, 917B, 922D, 105C, 107C, 110B, HLA2, and 103B (see Figure
4 for Compliance Well locations). During the remedial action, monitoring results from these
wells were used to track progress towards cleanup of the Milltown alluvial aquifer arsenic plume.
Post-remedial action, these same wells will also serve to document attainment of groundwater
cleanup performance standards which, as specified in Section 1.1.1 of Attachment 1 to the SOW
(Envirocon 2005), is not required until 10 years after completion of all remedial action and
construction and restoration activities. These Compliance Wells will be monitored by the SDs in
accordance with the Consent Decree requirements. A summary of sampling data for the
Compliance Wells covering the remedial action construction and the period of evaluation for this
project March 2006 – January 2011) is provided in Appendix A of the MMER.


A RAMP revision (Envirocon 2010) identified replacement wells that would be used for the
compliance monitoring program after that date. The following well replacements were identified:


 Well 107A replaced Well 107C;
 Well 921A replaced Well 907;
 Well 104A replaced Well 905; and
 Well 11R replaced Well #11.
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The data evaluation in this report will discuss the results from both the original and replacement
wells.


Twenty-one wells identified as Early Warning Wells were monitored to detect unanticipated
changes in the arsenic plume resulting from construction activities, and to provide an early
warning that the arsenic plume extent may be changing due to construction activities, particularly
in areas with existing groundwater use. Early Warning Well locations are shown in Figure 6 of
the MMER. Fourteen of the Early Warning monitoring wells were sampled by the SDs, and
include Wells G, 919A, 916A, 920, 923A, 923B, 923C, MW-7, MW-5 (a.k.a.WQD26), HGS,
HGD, DH1, DH2 and MM2. Seven of the Early Warning domestic wells were sampled by
MCCHD and include Wells DB-039, DB-035, C21, C8, DB-001, DB-007 and a new replacement
well (Well NRW) that EPA installed in Milltown. A summary of historic sampling data for these
Early Warning Wells is provided in Appendix A of the MMER.


Eleven existing water supply wells (both private and small public systems) were also monitored
to provide information to ensure that residents are not exposed to levels of arsenic above the
drinking water standard. These wells, which include GW [Greil West], GE [Greil East], Sunny
Meadows, East View, Bonner School, Bonner Churches, DA-15, DA-10, Milltown Water Users
Association (public water supply), C-2 (public water supply), and First Street (public water
supply), were sampled semi-annually by MCCHD (see Figure 7 for well locations). Minor
changes to the Public Health monitoring program include the addition of the Wells Eastview
West and Church Irrigation, and the incorporation of the GE and GW well locations into a Well
GU category [Greil undetermined] which represents samples from either well, depending on
water availability.


One of the expected consequences of the Milltown Dam and Reservoir removal was a lowering in
groundwater levels in the Milltown area. Changes to the groundwater table based on
potentiometric surface mapping were reviewed to identify general changes between the March
2006 timeframe and the March 2010 timeframe. Figure 5 shows the changes in the potentiometric
surface using data from wells for which water levels from March 2006 and March 2010 were
collected. A five-foot contour interval was chosen. Review of the 2006 and 2010 water level
contours indicates that there has been a general decline in the water table of approximately five or
more feet in the Milltown area. Another change that can be identified from the potentiometric
surface mapping is a general straightening of the 2010 water level contours in the Milltown area
north of the Clark Fork River, indicating that flow paths are changing to a more westerly
alignment from the northwesterly alignment indicated by the 2006 water level contours. This re-
alignment would have the beneficial effect of changing the overall flow directions for
groundwater near the Milltown Dam area to a more westerly direction from the previous
northwest direction into the Milltown residential area.


Figure 6 is a water level difference map utilizing those wells for which both March 2006 and
March 2010 data were available. The map generally identifies a drop in water levels in the
Milltown area. In most cases the hydrographs and water level difference map suggest
approximately five to six feet of water table decline in the Bandmann Flats area and seven to
eight feet of decline in the water table in the Milltown/Bonner area, based on the March 2006
through March 2010 timeframe. Upstream of Bonner, the drop in the water table elevation
transitions from 6 feet to 2 feet within a half-mile distance of the reservoir, and is negligible
further upstream. These results are very similar to the interpolated results of water table declines
shown in Figure 23 of the 2010 Groundwater Impact Analysis Report (Berthelote and others
2010).
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Arsenic concentrations in groundwater wells in the Milltown area were evaluated to assess
whether the removal of the Milltown Dam and reservoir has had a beneficial impact on
groundwater quality. Because the goal of this review is to assess the effects of the remedial action
on groundwater in the Milltown area during the FYR period, data from 2006 through January
2011 were evaluated. The water quality monitoring for the Milltown project can be subdivided
into three components: 1) Compliance Well Monitoring; 2) Early Warning Well Monitoring; and
3) Public Well Monitoring. The Early Warning and Public Wells are not identified for
compliance purposes in the ROD but are monitored to provide additional information on the
nature and extent of the arsenic plume. Each monitoring component analyzed the samples for
dissolved arsenic, iron, and manganese. The iron and manganese analyses are not used for
compliance purposes but provide an assessment of general water quality changes in the wells in
the Milltown area. Figure 5 in the MMER shows the Compliance Well Locations and Appendix
A in the MMER contains the analytical data and trend plots for these wells. As noted earlier, full
compliance with the groundwater standards in all wells is not required immediately, but is
expected over time. Continued monitoring and evaluation of these wells is required.


Review of the Compliance Well data for arsenic indicates that Well 105C and Well #11 had
achieved concentrations below the arsenic compliance standard of 10 µg/L in the late 2006 –
early 2007 timeframe, and have continued to show a downward trend in concentrations. The
arsenic concentration in Well 110B dropped below 10 µg/L with the June 2010 sample event after
hovering just above the arsenic standard for a number of years. Well 907 could only be sampled
once (June 22, 2007) during the five-year evaluation period, and the sample was below the
arsenic standard. Well 921A, which is a replacement well for Well 907, has been sampled three
times since December of 2009 and has had consistent arsenic concentrations below the standard.
All the other Compliance Wells have arsenic concentrations above the standard. Wells
107C/107A, 103B, and HLA2 show decreasing concentration trends with time but remain above
the standard. Wells 922D, 917B, and 905 do not display a consistent downward trend, though
Well 922D has values that approach the arsenic standard, ranging from 11 to 12 µg/L. Well
104A/B, which is a replacement for Well 905, has only been sampled once, in 2009, and analysis
of this sample returned a value that was below the arsenic standard. Additional monitoring data
from this well may indicate that the standard has been achieved in this area.


The Early Warning Wells were monitored with respect to a “trigger concentration” which is the
result of a statistical analysis of historic concentration data. The goal of the Early Warning results
is to verify that arsenic concentrations have not increased above the trigger concentration during
the review period. Review of the arsenic data for Wells 923A, 923B, 923C, MW-7, DH1, DH2,
G, MM2, 919A, 916A, 920, HGD, HGS, DB-035, DB-039, DB-001, DB007, C21, C8 indicate
that the trigger concentration was not exceeded in any of these wells during the evaluation period
(MMER 2011). Well NRW has not been assigned a trigger value so an assessment could not be
made of this well. However, the well is below the 10 µg/L arsenic standard. Well DH2 almost
exceeded the trigger concentration of 2.1 µg/L with a value of 2.0 µg/L on June 27, 2006, and a
value of 2.05 µg/L on December 3, 2009. Only Well MW-5 exceeded the trigger level of 2 µg/L
on four occasions (June 27 and July 20, 2006, June 26, 2007, and June 13, 2008). However all
data since June 13, 2008 have consistently maintained values of approximately 1.4 µg/L.
Appendix A in the MMER contains both the data and trend plots for the Early Warning Wells
that had enough data for trend analysis, and Figure 6 in the MMER displays the location of the
arsenic trend plots for these wells. According to the Consent Decree, the SDs are not required to
monitor the Early Warning wells after EPA and the State approve of Substantial Completion of
the Grading Plan (Envirocon 2010a). EPA has made arrangements with MCCHD to continue
monitoring of Early Warning Wells DB-035, DB-039, DB-001, DB-007, C21, C8, and NRW.
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This monitoring is discussed in the RAMP revision (Envirocon 2010) and funded through a
cooperative agreement between EPA and MCCHD.


Public Health Monitoring Wells were sampled by the MCCHD and are generally assessed with
respect to whether the results are above or below the arsenic standard of 10 µg/L, which is
identified as a trigger level in the MCCHD database. During the period of evaluation, Wells GW,
GE, Eastview, Bonner Churches, Bonner School, MWU [Milltown Water Users], C2, FSW [First
Street Well], Sunny Meadows, DA-10, and DA-15 all have values consistently below the 10 µg/L
trigger level and exhibit relatively flat trends. Public Wells GU, Eastview West and Church
Irrigation have been added to the monitoring network since the RAMP. The MCCHD database
does not indicate that these wells are to be compared to the 10 µg/L trigger level, but all three
wells were below this level during the evaluation period. Appendix A of the MMER contains
both the data and trend plots for the Public Health Monitoring Wells that had enough data for
trend analysis, and Figure 7 in the MMER displays the arsenic trend plots for these wells.


The groundwater monitoring conducted under the RAMP during the FYR period only monitored
for arsenic and did not monitor for copper, lead, cadmium or zinc, which are ARARs in the ROD
and the Consent Decree for the MRSOU. As a result, it cannot be determined whether the ARAR
requirements have been achieved or will be in the groundwater for these compounds during this
Five Year Review Report. This is identified as an issue and recommendation in Sections 8.0 and
9.0.


Biomonitoring Results Review


In 2006 EPA reinstated a macroinvertebrate-based biomonitoring program that had previously
been conducted from 1986 to 2003. The re-established program was limited to twelve monitoring
stations and covered specific stretches of the Clark Fork River. The purpose of the current
monitoring program is to evaluate the beneficial effects of environmental cleanup of historic
mining-related metals contamination on benthic macroinvertebrates in the river. For purposes of
evaluating the effects of the remedial action at MRSOU, three key biomonitoring stations are
evaluated. Station 13 monitors the Clark Fork River at Turah, which is upstream of the Milltown
Dam and the area of remediation. Station 15.5 monitors the Clark Fork River between the
Milltown Dam and Missoula, and Station 20 monitors the Clark Fork River below Missoula.


Much of the following discussion is summarized from the Clark Fork River Biomonitoring,
Macroinvertebrate Community Assessments 2006 (McGuire, 2007), and the Clark Fork River
Biomonitoring, Macroinvertebrate Community Assessments 2009 (McGuire, 2010). The
biomonitoring data evaluation looked at ten separate metrics which are combined into a single
index of biological integrity. Table 1 in the MMER summarizes the ten metrics and the index
ranges used for evaluation.


As can be seen in Table 1 of the MMER, an overall biologic integrity score above 90% indicates
that a non-impaired condition exists for the Clark Fork River in the vicinity of a particular station.
The study also compiled a separate metals pollution subset which is used to more specifically
assess the impact from metals on biologic integrity. A metals subset score above 80% indicates a
non-impaired condition exists based on the indicators of metals pollution. Table 2 in the MMER
shows the individual bioassessment metrics and overall bioassessment scores for the three
stations important to evaluating the area near the MRSOU for the period of evaluation, which
covers 2006 through 2010. At present, published data are only available through 2009. The
following discussion is made with reference to the results in Table 2 of the MMER.
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Review of the biologic integrity scoring results for the Turah fishing access (Station 13) area
upstream of the Milltown Dam, and the associated remedial actions, indicates that this area of the
Clark Fork River has remained unimpaired throughout the period of evaluation. This has
generally been the condition for this stretch of the Clark Fork River since 1997, when slight
metals impacts were detected. The overall biologic integrity index averaged 94% for this period,
with the metals subset score averaging 89%. It should be noted, however, that the metals subset
score has been decreasing from 2006 through 2009 and should continue to be evaluated in the
future.


The ShaRon fishing access location (Station 15.5) is upstream of Missoula and downstream of the
Milltown Dam and associated remedial actions, and therefore received some impact from dam
breeching activities which occurred primarily during 2008. During dam removal, an estimated
370,000 tons of sediment (approximately 288,000 cy) were transported by river flow through this
stream reach (McGuire 2010). However, review of the biologic integrity scoring results for this
station indicate that the biologic integrity in this area of the Clark Fork River was only slightly
impaired during the 2006 through 2008 period, and returned to an unimpaired condition during
2009. The overall biologic integrity index averaged 88.5% for the period of evaluation. The
metals subset biologic integrity score for this station was 94%, i.e., unimpaired, during 2006 and
2007, but was at 72%, or slightly impaired, during 2008. However the metals subset biologic
integrity score increased to 100% in 2009 after dam removal had been completed. The average
overall metals subset biologic integrity score averaged 90% throughout the period of evaluation.


The biologic integrity scores for the Clark Fork River monitoring station (Station 20) below
Missoula indicate that this stretch was slightly impaired from 2006 to 2008. This site showed
moderate impairment from the effects of organic (nutrient) pollution during the 2007–2008 period
with scores of 67%, but returned to 94% in 2009. However the metals subset scores remained
unimpaired throughout the period of evaluation, maintaining an average score of 93%. Because of
the effects of the scoring for the organic subset, the overall average score was 88% during the
period of evaluation.


Review of the macroinvertebrate biomonitoring results suggest that the biologic integrity of the
Clark Fork River near Milltown was not drastically affected by remediation activities. The most
recent biologic integrity scores from 2009, which post-date dam and sediment removal, indicate
that the Clark Fork River at all three stations near the MRSOU is now unimpaired by historic
metals contamination or by the remedial action.


A variety of fish studies were also conducted by the Montana Fish, Wildlife and Parks
Department during the FYR period. Milltown Dam has historically blocked upstream fish
migrations since it was completed in 1907. The dam annually impeded migrations of 11 fish
species and tens of thousands of fish returning to their natal streams or areas on spawning
migrations. Interim and experimental fish passage between 1999 and 2006 has been
approximately 12% efficient and only for select fish species. The following information was
summarized from Milltown Dam Removal Monitoring Fish Investigations 2006-2009
(Schmetterling and Clark 2011). The objectives of this study were to:


 Determine if trout survival in the Clark Fork River downstream of Milltown Dam is
affected by the three phases of the implementation of the preferred remedy (Stages 1-3,
initial reservoir drawdown, turbine and dam removal, and related high flow events) and if
suspended sediments or heavy metal releases affected trout condition and survival;
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 Determine the movements and mortality of adult trout in the Clark Fork River
immediately downstream of Milltown Dam during the three phases of dam removal and
intervening high flow periods; and


 Monitor changes in fish abundance in the Clark Fork River downstream of Milltown
Dam because of dam removal activities in the Clark Fork River.


The fish population studies included the use of fish cages that were installed initially at five
locations (a combination of treatment and control locations) and, ultimately, six locations were
used to account for the effect of fish handling (an additional control). All six locations were
important, especially the Bitterroot River location, in ascribing the effects of construction
activities. Three were located proximate to the Milltown Dam and closest to the remedial action
at MRSOU: the Clark Fork River above the dam near Turah; the Blackfoot River Site (also
above the dam); and the Clark Fork River below Milltown Dam. The results from the caged fish
study indicate that during 2006-2007 when the dam was being removed there was evidence of
significant caged fish mortality below Milltown Dam compared with the control stations located
both upstream of the Dam and in the Bitterroot River. This was interpreted to be a combination of
drought conditions which caused high stream temperatures and low stream flow, and the
increased sediment loads downstream of the dam during dam removal activities. The quantity and
composition of sediments alone was not likely to have resulted in the effects on fish survival.
However, in 2008, high sediment loads, from a protracted run off period, primarily from the
Blackfoot River – not the Clark Fork River – revealed no effect on fish compared to the controls.
In 2009, a return to normal spring and summer flows combined with more normal temperatures,
resulted in less mortality. During 2009 -2011 there continues to be no effect on the caged fish
populations.


Fish population monitoring was also conducted during the FYR and involved both electrofishing
and fish telemetry. The fish population monitoring was conducted on three river sections (Clark
Fork River below Milltown Dam, Clark Fork River below the confluence of the Bitterroot River,
and Bitterroot River above the Confluence), and the Blackfoot River at Johnsrud.


Based on radio telemetry, in 2006 and 2007, there was no evidence of fish migration out of the
Milltown Dam area but there was significant fish mortality due to the high stream temperatures,
low streamflows during that time, and construction activities. In 2008 there was a significant
decline in the density of fish in the Milltown Section (downstream of the former dam location)
from fish migration rather than from fish mortality, and was due to changes in habitat resulting
from the dam removal activities. During the 2009-2011 period there is evidence of fish
redistribution back into the Clark Fork stream segment below the Dam and indicates that recovery
of fish populations is occurring.


Review of the fish monitoring data suggest that fish populations were impacted by remedial
action activities, which was not unexpected. However, removal of the dam will have a beneficial
effect on fish migration in the Clark Fork River and Blackfoot River and future monitoring will
determine if there are any lasting effects from the remedial action. Continued monitoring will also
help document the anticipated recovery of the fishery. EPA plans to fund the fish monitoring
program through the State through 2014.


Surface Water Monitoring Data Review


Surface water monitoring was conducted during the FYR period as required by the ROD.
However, the ROD provided for a temporary waiver of the ambient surface water quality
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standards during the construction phase of the remedial action, and instead identified temporary
surface water standards, which would be used until remedial action construction and restoration
activities were completed. In addition, any exceedance of the temporary surface water standards
during the remedial action needed to consider whether the exceedance was due to
construction/restoration activities at MRSOU or to contaminant migration from upstream in the
CFROU. The temporary surface water standards are listed in Table 3. Based on the RAMP, the
primary objectives of the surface water monitoring are to:


 Measure the overall and cumulative effects of the construction activities on downstream
surface water quality;


 Provide the analytical feedback system to trigger consideration of best management
practices or other controls during Milltown remedial action construction;


 Provide information to determine if and when elevated dissolved arsenic concentrations
in downstream surface water justify increasing the frequency of early warning well
sampling to ensure that groundwater used for drinking water purposes does not exceed
the arsenic standard; and


 Provide data to help assess the water quality and biological impact related to construction
activities.


Three surface water stations were monitored during the review period, two upstream and one
downstream of the MRSOU. These stations correspond to three Clark Fork River basin-wide
monitoring stations that are maintained and monitored by the USGS: the Clark Fork River at
Turah Bridge Station (USGS #12334550), the Blackfoot River at Bonner Station (USGS
#12340000), and Clark Fork River above Missoula Station (USGS #12340500). The Clark Fork
River above Missoula Station is located 2.8 miles downstream of Milltown Dam and serves as the
point of compliance for both the temporary and permanent surface water standards identified in
the ROD. Comparison of the flow-weighted upstream water quality results from the two upstream
stations to the downstream results was done to provide a measure of the impact that remedial
action construction activities would have on the river downstream of the reservoir. The RAMP
identified two sampling regimes for the remedial action surface water monitoring program.
Regime 1 sampling involved sampling for total suspended solids (TSS) and other field
parameters, as well as dissolved and total arsenic and metals, and nutrients and hardness. When
the TSS or dissolved metals exceeded warning levels that were set below the temporary surface
water standards, Regime 2 sampling would be triggered, which involved daily sampling for TSS,
field parameters, dissolved copper and arsenic, and hardness. Turbidity measurements were used
to indicate whether the TSS levels may be exceeded. A turbidity warning level of 12
nephelometric turbidity units (NTU) was used.


Review of the surface water monitoring results from May 2006 through December 2010 indicates
that Regime 2 monitoring was triggered multiple times based on exceeding the turbidity warning
level of 12 NTU. However, many of these trigger events were coincident with high turbidity
values in the upstream monitoring stations and did not reflect impacts from construction activities
in the MRSOU. Although the variability in turbidity measurements caused numerous changes in
the sampling regime over the review period, there were no detections of metals above the
temporary surface water standards identified prior to breaching the dam in 2008. During dam
breaching, which occurred on March 28, 2008, high turbidity measurements were recorded in the
Clark Fork River above Missoula Station which were related to construction activities, and
triggered Regime 2 surface water monitoring until July 3, 2008. However, the dissolved arsenic
levels only reached or exceeded the trigger level (8 µg/L) three times, and exceeded the


5
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temporary standard (10 µg/L) once, during this period. No other metals detections above either
the trigger levels or the temporary surface water standards were recorded during the FYR period.


The USGS also conducted surface water sampling at the three surface water stations identified
above during the FYR period. The USGS data collection methodology differed from the remedial
action monitoring in that the remedial action surface water samples were collected from the banks
of the rivers whereas the USGS samples were collected in mid-stream locations. The USGS
sampled these stations weekly throughout the review period and reported data for the dissolved
and total metals of concern for the MRSOU. Review of the dissolved metals data for arsenic,
cadmium, lead, zinc and copper indicates that the temporary surface water standards were not
exceeded during the FYR review period.


Remedial Action Surface Survey Confirmation Sheets


During the sediment excavation and removal phase of the remedial action, the bottom of the
excavated surface was surveyed to determine whether the design excavation depths had been
achieved. As portions of these excavation depths were achieved, a survey sheet was compiled that
showed the as-built remedial action surface elevation compared to the design remedial action
surface elevation, with any discrepancies between the two measurements calculated for each
survey point. The design tolerance for these excavation surveys was ± 0.5 feet. Because both
EPA and MDEQ signed off on these excavation surveys, they represent documentation that the
remedial action was performed per the design specifications in compliance with the ROD and
Consent Decree.


Forty survey sheets were reviewed, consisting of 1,918 total survey points. All of the surveyed
points were either within tolerance, were over-excavated, or hit the bedrock surface before
achieving the required depth. Twelve of the survey sheets did not have EPA or MDEQ signoff.
There were no points that were found to be out of tolerance. Also, the U.S Army Corps of
Engineers (USACE) had a subcontractor (Morrison-Mairele) spot check the compliance surveys
from time to time as a component of USACE’s oversight role, for EPA. In addition to the survey
confirmation sheets, weekly construction meetings, site inspections, and on-site oversight were
performed by USACE to monitor the remediation.


7.0 TECHNICAL ASSESSMENT


The following conclusions support the protectiveness determination for the MRSOU:


7.1 Question A: Is the remedy functioning as intended by the decision documents?


Yes. Review of the data collected during the FYR period and supporting documentation indicates
that the MRSOU remedial action continues to be operating and functioning as designed. Review
of survey results compiled during sediment excavation verifies that the excavation depths were
achieved per the remedial design requirements. The Milltown Dam has been completely removed,
contaminant sediments excavated, and the Clark Fork River is flowing in the new channel with no
sedimentation or erosion issues identified. The SAA IIIb sediments have been excavated and
placed in the Tunnel Pond Repository, which has been filled and the cover completed. Other
remedy components such as the Interstate 90 bank improvements and the removal and re-grading
of the Bypass Channel are in progress. Other infrastructural improvements such as bridge
replacements and strengthening of the Interstate 90 Bridge abutments on the Blackfoot River, are
completed and functioning as designed.
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The surface water monitoring results indicate that there was only one exceedance of the
temporary surface water standards during the remedial action. The arsenic standard was only
exceeded for one day and corresponded with the breaching of the dam. Review of the
groundwater monitoring data for the compliance wells indicates that four of the ten compliance
wells are now below the arsenic standard. The ROD acknowledges that achievement of the
ARARs in groundwater in the compliance wells may take up to ten years after construction
completion, so it is too soon to evaluate the full effect that the remedy will have on groundwater
quality. However, the fact that most Compliance Wells are showing decreasing concentration
trends indicates that the remedy appears to be functioning per the ROD. The groundwater
monitoring during the FYR period only analyzed for arsenic and did not analyze for the other four
contaminants of concern identified as ARARs in the ROD. As a result, no conclusions can be
drawn on whether the remedy has resulted in achievement of the ROD standards for these metals.
This has been identified as an issue in Section 8.0. Future monitoring should analyze the
groundwater for all of the ARARs in the ROD.


At the time of this FYR, permanent institutional controls have not been put in place for the
groundwater plume, for the waste repositories, for contaminated sediments left in place, or for
Site access control. However, temporary access controls in the form of warning signs, fencing,
locked gates and river patrols have been in place since 2006 to restrict access to the Clark Fork
River and Blackfoot River during remediation and restoration activities. Permanent institutional
controls regarding protection of on-site waste repositories and future land use should be
developed and incorporated into designs for the State Park that is planned for the MRSOU after
completion of the remedial action and the restoration activities. In addition, a decision needs to be
made on the need for a groundwater control area that would restrict private well installation in the
area of the arsenic groundwater plume. These concerns are identified as an issue in Section 8.0.


There are currently only temporary O&M plans associated with the waste repositories and the
monitoring programs in place, and no all-encompassing O&M plan that includes the borrow areas
and the sediments left in place at the MRSOU. There also may be additional O&M requirements
in the future that may need to be implemented such as river bank stabilization or revegetation. A
final O&M plan(s) for the MRSOU needs to be prepared and is identified as an issue in Section
8.0.


The site inspection performed at the Milltown Site discovered that wooden timbers that were a
component of the Milltown dam that was removed, are still on Site and are contaminated with
arsenic. The lack of timely removal of these contaminated timbers is identified as an issue in
Section 8.0. The inspection also revealed problems with the vegetation of the borrow areas. This
is identified as an issued in Section 8.0. Also, inspection of the two borrow areas at the site
indicates that one of the borrow areas has not been revegetated. This is identified as an issued in
Section 8.0.


7.2 Question B: Are the exposure assumptions, toxicity data, cleanup levels and remedial action
objectives used at the time of remedy selection still valid?


Yes. The MRSOU ROD identifies the Comprehensive Performance Standards for the remedy,
specifically in both Section 12 and Appendix A. In addition, Attachment 1 of the MRSOU SOW
provides additional explanation and clarification of the performance standards. Throughout the
remediation and restoration activities, there exist two sets of performance standards: the
“Performance Standards” which must be met solely by the Settling Defendants; and the
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“Restoration Performance Standards” which are the responsibility of the State of Montana during
restoration activities.


Some of the Restoration Performance Standards are temporary surface water standards and
remain valid as site-specific standards for the construction implementation and restoration
activities. Table 4 lists the Restoration Performance Standards for surface water.


PWT performed a comprehensive review of the ARARs and Performance Standards as presented
in the ROD. This review included a systematic evaluation of each ARAR and Performance
Standard in the ROD in comparison to current standards, guidance, or laws. Except for certain
surface water and groundwater standards identified below, the citations and regulations identified
in the ROD are still valid and remain unchanged.


At the time of the ROD, the State of Montana’s surface water quality standard for arsenic was 18
µg/L, based on human health, and 20 µg/L for groundwater as a drinking water supply. As
reflected in the August 2010 version of DEQ-7 (MDEQ 2010), the State standard for arsenic for
both surface and ground waters is now 10 µg/L, matching the federal standards. This revision to
the State Standards does not impact the performance standards for the MRSOU as the more
stringent federal standards were established in the 2004 ROD.


There have been no significant changes in the residential or recreational communities associated
with the MRSOU so there are no expected changes to the physical conditions or exposure
pathways that would affect the protectiveness of the remedy.


In addition, the MRSOU ROD acknowledges that the State’s DEQ-7 arsenic standards of 10 µg/L
(measured as total recoverable) and/or the federal 10 µg/L (measured as dissolved) are dependent
on upstream cleanup in the CFROU and may not be met. This is also identified for the surface
water standard for copper. The ROD indicated that if a technical impracticality waiver was
granted for the CFROU it would also apply to the MRSOU, which has occurred. The MRSOU
ROD and SOW also recognize the input of upstream contamination in compliance
determinations.


In conclusion, the exposure assumptions, toxicity data, cleanup levels, risk assessment
methodologies, and RAOs used at the time of remedy selection are still valid.


7.3 Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?


No. The selected ROD remedy for the MRSOU consisted of three main components: Milltown
Reservoir dewatering and Milltown Dam removal; sediment dewatering, removal, and relocation;
and realignment and re-grading of the Clark Fork River. The first two remedy components have
been completed and the third component has yet to be completed. Review of the Remedial Action
documentation available at the time of the FYR indicates that the remedial actions developed to
address the RAOs in the ROD were implemented. In addition, there have been no significant
changes in the residential or recreational communities associated with the MRSOU so there are
no expected changes to the physical conditions or exposure pathways that would bring new
information to light with respect to the protectiveness of the remedy. Some interviewees and the
State of Montana have identified conditions at two bridges at or near the MRSOU area as an issue
of concern. During remedial design and remedial action, EPA funded or required bridge repair or
bridge replacement activities to address the limited requirements of the MRSOU ROD regarding
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bridge stability. EPA and its consultants and contractors are confident that bridge stability has
been accomplished in accordance with the ROD at these two bridges and other nearby bridges.
Recreational enhancement or safety issues for the area associated with the bridges are beyond the
scope of the MRSOU ROD, and therefore EPA does not believe these concerns call into question
the protectiveness of the remedy. EPA will continue to monitor bridge stability as active site work
continues.


7.4 Technical Assessment Summary


According to the documents and data reviewed, and the site inspection and interviews, the
remedy is functioning as intended by the ROD and those areas where arsenic contamination in
groundwater has been identified above the ROD standard are showing decreasing concentrations
with time. In addition, the contaminant concentrations were below the ROD standards in those
private and public wells for which routine monitoring was performed. Though temporary
institutional controls are in place, and temporary O&M plans are have been identified, final O&M
and institutional control plans have not been developed for the MRSOU and should be developed
to insure that the remedy remains protective.


There have been no changes to the physical condition of the site that would affect the
protectiveness of the remedy. The temporary ARARs for surface water contamination cited in the
ROD have been met. There are no changes to the toxicity factors for the contaminants of concern
that were used as ARARs in the ROD, although the State water standard was lowered to the
Federal surface water standard which was already in force for the MRSOU. There is no new
information that calls into question the protectiveness of the remedy.


8.0 ISSUES


The issues identified in this FYR are summarized in Table 6 below.


Table 7. Issues


Issue Issue Description Affects current
Protectiveness


(Y/N)


Affects Future
Protectiveness


(Y/N)


1. Institutional Controls for the MRSOU are not yet
implemented for areas where waste has been left in place and
where groundwater contamination exists above ROD
Standards. These Institutional Controls may include access
and use restrictions for some of the soil and debris waste
areas and disposal areas, and possibly, a controlled
groundwater area to ban future wells within or immediately
adjacent to the arsenic plume. Current County zoning only
prevents public wells in the area and does not restrict
domestic wells.


N Y


2. A comprehensive O&M Plan has not been developed for all
areas where sediment contamination or debris has been left in
place, or for long-term groundwater and surface water
monitoring.


N Y
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Issue Issue Description Affects current
Protectiveness


(Y/N)


Affects Future
Protectiveness


(Y/N)


3. The groundwater compliance wells have not been monitored
for all of the groundwater ARARs during the FYR period.


N Y


4. The contaminated wood timbers left on site from the
Milltown dam demolition have not been removed from the
site.


N Y


5.
One of the borrow areas (Posse Ground Borrow Area) has not been
reclaimed and revegetated as required.


Y Y


9.0 RECOMMENDATIONS FOR FOLLOW-UP ACTIONS


The recommendations for follow-up are summarized in Table 7 below.


Table 8. Recommendations for Follow-Up Actions


Issue Recommendations and Follow-
Up Actions


Party
Responsible


Milestone
Date


Affects Protectiveness (Y/N)


Current Future


1. Implement Institutional Controls
for MRSOU through a
comprehensive Institutional
Control Plan and its components.


PRP/State/
EPA


9/2014 N Y


2. Develop and implement O&M
requirements through a
comprehensive O&M Plan. This
plan should add a requirement for
routine surveying of the Tunnel
Pond Repository berm to verify
that lateral movement is not
occurring over time. Other
requirements may also be
necessary.


EPA/PRP 9/2013 N Y


3. Include monitoring for all of the
groundwater ARARs, and in a
long-term groundwater and surface
water monitoring plan.


EPA/PRP 2012 N Y


4 Remove and appropriately dispose
of contaminated wood timbers left
after dam removal (Currently
scheduled for Fall 2011).


EPA/PRP Fall 2011 N Y







WA120-FRFE-0823 32 September 22, 2011
Milltown FYR Report


Issue Recommendations and Follow-
Up Actions


Party
Responsible


Milestone
Date


Affects Protectiveness (Y/N)


Current Future


5
Reclaim and revegetate borrow area in
accordance with the requirements of
the SOW. The adequacy of vegetation
at the other borrow area and the
Tunnel Pond repository should also be
reviewed.


EPA/PRP 9/2012 Y Y


10.0 PROTECTIVENESS STATEMENT


The remedy at the MRSOU is expected to be protective of human health and the environment upon
completion, and in the interim, exposure pathways that could result in unacceptable risks are being
controlled. The Water Supply Operable Unit is fully implemented and funded, and is protective of human
health and the environment.


The long-term protectiveness of the remedial action will be verified through review and approval of
remedial action completion documents, a comprehensive O&M Plan, an Institutional Control Plan, and
through monitoring of groundwater for all of the ARARs, and periodic evaluation of the O&M results and
the institutional controls. Streambank reconstruction and area revegetation efforts should be evaluated in
the next Five Year Review Report.


11.0 NEXT FIVE-YEAR REVIEW


The next five-year review for the Milltown Reservoir Sediments Operable Unit is required by September
2016, five years from the date of this review.
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