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ANNUAL REPORT FOR 2012
DOLBY LANDFILLS

EAST MILLINOCKET, MAINE

PREPARED FOR MAINE BUREAU OF GENERAL SERVICES
DEPARTMENT OF ECONOMIC AND COMMUNITY DEVELOPMENT

1.0      INTRODUCTION

The Maine State Department of Administrative and Financial Services, Bureau of General Services (BGS) owns and operates the Dolby Solid Waste Landfill in the Town of East Millinocket, Maine.  The site operates under a permit first obtained from the Maine Department of Environmental Protection (MEDEP), Board Order # L000796-07-A-N to Great Northern Paper dated June 1984.  Subsequent license amendment orders transferred the Dolby III Landfill permits to Katahdin Paper Company (April 2003) and State of Maine (September 2011).  The Dolby III permits require the owner (i.e., State of Maine) to submit an annual report to the MEDEP for the previous year's operations at the Dolby III Landfill.  This annual report has been prepared by Sevee & Maher Engineers, Inc. to fulfill the annual report requirement and includes discussion of the specific reporting items listed in Chapter 401.4.D of the MEDEP Maine Solid Waste Management Rules.  

 TC "1.1     Site History" \f C \l "2" 1.1  Site History
Since the mid-1970s, Great Northern Paper Company (GNP) and its successors (most recently BGS) have owned and operated the Dolby Landfill, in East Millinocket, Maine (see Figure 1‑1).  Most recently, ownership of these disposal facilities has been assumed by the State of Maine.  

Dolby Landfill consists of three landfill sites (Dolby I, Dolby II, and Dolby III), which are located on the east side of Route 157, approximately 2-1/2 miles northwest of East Millinocket, Maine.  The Dolby I Landfill received a license from the MEDEP in 1975 and occupies about 23 acres southwest of Dolby II and III.  The principal waste streams at Dolby I were wastewater sludges, woodroom/woodyard waste, wood ash, and general rubbish from the Millinocket and East Millinocket mills, which were received from 1975 to 1979.  Final cover was placed over Dolby I in 1980-1981.  

   TC "1-1     SITE LOCATION PLAN" \f F \l "1" Insert Figure 1‑1

The Dolby II Landfill is immediately east and upslope of the Dolby III Landfill.  Dolby II was licensed by the MEDEP in 1978 (Board Order # 26-0796-19170) and occupies about 75 acres.  The principal waste streams delivered to Dolby II were wastewater sludges, woodroom/ woodyard waste, wood ash, and general rubbish from the Millinocket and East Millinocket mills.  Waste placement in Dolby II occurred between 1979 and 1986.  Final cover was placed over the Dolby II waste in 1987.  At that time, the crown of Dolby II was graded to a minimum five percent slope.  Over time, the waste materials in Dolby II settled creating a relatively flat crown area.  In 1996, GNP (the Landfill owner at that time) applied for an application amendment for a vertical increase on top of the Dolby II Landfill (MEDEP Order #S-000796-WD-AC-A).  The final cover on the crown area of Dolby II was removed and additional waste placed in two stages, north, and south to enhance runoff.  After the waste covering placement and regrading occurred between 1996 and 1999, after which, final cover was placed over the regraded crown area in 1999.  

Construction of Dolby III occurred in 1984 and a license renewal for the facility was submitted in 1989 (Sevee & Maher Engineers, Inc., 1989).  Dolby III occupies about 73 acres and has been operated in stages.  The Landfill design consists of 17 waste cells; currently, Landfill operations are in Cells 15 and 16 of Dolby III.  Cells 1 through 14 have been filled to capacity and Cell 17 remains to be opened.  The original waste streams at Dolby III were wastewater sludges, woodroom/ woodyard waste, wood ash, general rubbish from the Millinocket and East Millinocket mills and municipal solid waste (MSW) from the local communities.  The disposal of MSW was discontinued in 1993 due to a change in the solid waste regulations.  From 1987 to 1999, Dolby III was licensed to receive wood ash from the then-active Signal Sherman biomass power boiler (MEDEP order #L-000796-07-A-N).  From 1988 to 1993, Dolby III received ash left from burning demolition debris and brush piles from the towns of East Millinocket and Millinocket (MEDEP order #L-000796-7A-L-M).  In September 2011, the MEDEP issued a license transfer to State of Maine (MEDEP Order #S-000796-WR-A-JT) for operation of the Dolby III Landfill.  On January 18, 2012, the MEDEP approved a minor license revision (S‑000796‑WU‑AL‑N), which allowed for the disposal of petroleum-contaminated soils from sources other than GNP.  
On December 4, 2012, MEDEP approved minor license revision (S-000796-WT-AM-N) for the one-time disposal of approximately 1,000 cubic yards of secondary wastewater treatment plant residuals from the Town of Millinocket WWTP.  
 TC "1.2     Hydrogeologic Setting" \f C \l "2" 1.2  Hydrogeologic Setting
The Dolby III Landfill is positioned on land sloping from east to west at about 2- to 14-percent between Elevations 350 feet and 425 feet (Mean Sea Level Datum).  Surface water from the site area, in general, flows toward Partridge Brook Flowage; Partridge Brook Flowage in turn flows into Dolby Pond, which is an impoundment on the West Branch of the Penobscot River formed behind Dolby Dam.  Site subsurface conditions at the site were first explored in 1975 (E.C. Jordan Co., 1975); then in 1977 and 1978 (E.C. Jordan, 1978); in 1980 (E.C. Jordan, 1981); and in 1983 (E.C. Jordan 1983).  The exploration data indicated the soil in the Dolby III area consists of glacial till over bedrock.  Moreover, it was determined the site was blanketed with a layer of ablation till ranging in thickness from a few feet to more than 25 feet.  In areas where deeper tills were encountered, the ablation till was generally underlain by a layer of basal till.  In these areas, the overall glacial till thickness generally exceeded 30 feet.  Hydraulic conductivity characteristics of the glacial till were measured in both the laboratory and field and were determined to range from approximately 10‑4 to 10‑7 cm/sec, with the basal till generally exhibiting the lower of the hydraulic conductivities.  Bedrock in the form of near-vertically bedded metasiltstone underlies the glacial till.  Bedrock hydraulic conductivities were determined to generally range from 10-4 to 10-8 cm/sec.  

Groundwater in the soils underlying Dolby III generally flows to the west.  The site setting creates a hydrologic condition of upward hydraulic gradients (groundwater discharge conditions) in the lower half of the site.  The Landfill design takes advantage of this hydrologic condition with a leachate collection network and interceptor drain in the western portion of the Landfill.  
Figure 1‑2 presents an interpretive phreatic surface map for the shallow groundwater and deeper bedrock groundwater flow regimes in the vicinity of Dolby III based on May 2012 groundwater elevation data.  

 TC "1-2     INTERPRETED PHREATIC SURFACE MAP" \f F \l "1" INSERT FIGURE 1‑2

2.0      2012 LANDFILL ACTIVITY

 TC "2.1     Dolby I" \f C \l "2" 2.1  Dolby I
The Dolby I Landfill, located south of Dolby III, is a closed landfill.  No activity occurred at Dolby I in 2012.  Based on quarterly landfill inspections conducted by Sevee & Maher Engineers, Inc. (SME), the Dolby I Landfill is in general compliance with the closure plans and approved permit.  A copy of the inspection reports for Dolby I can be found in Appendix A‑1.  No grass mowing was completed at Dolby I in 2012.  It is understood that the Town of East Millinocket plans to mow Dolby I in 2013.  
 TC "2.2     Dolby II" \f C \l "2" 2.2  Dolby II
The Dolby II Landfill, located east of Dolby III, is closed for waste disposal.  Based on quarterly landfill inspections conducted by SME on November 4, 2011, the Dolby II Landfill is in general compliance with the closure plans and approved permit.  A copy of the report for the 2012 inspection of Dolby II can be found in Appendix A‑1.  No grass mowing was completed at Dolby II in 2012.  The Town of East Millinocket plans to mow Dolby II in 2013.  
 TC "2.3     Dolby III" \f C \l "2" 2.3  Dolby III
Waste disposal operations during 2012 were in Cells 15 and 16.  Operations in Cell 15 were started in May 2007.  Due to localized waste instability in Cell 15 during 2008, landfilling operations were moved to and conducted concurrently in Cell 16.  
Based on the quarterly landfill inspections conducted by SME, the Dolby III Landfill is in general compliance with the facility’s cell development, closure plan, and approved permit, excepting that two waste cells are open rather than one (see Section 5.3 of Operating Manual for Dolby III.  Regular mowing of Dolby III should resume in 2012.  No grass moving was completed at Dolby III in 2012.  The Town of East Millinocket plans to mow Dolby III in 2013 as part of a sharing agreement with the Town of East Millinocket and BGS.  Copies of the 2012 quarterly inspection reports for Dolby III can be found in Appendix A‑1.  

The disposal operations during 2012 generally followed the procedures described in the facility’s Operating Manual; however, only 2,160 cubic yards of solid waste were placed in the Landfill in 2012.  Geotechnical monitoring of the Cell 16 area continued with the collection and assessment of pore-water pressure and settlement data.  The Cell 16 Geotechnical Monitoring Reports for 2012 are included as Appendix A‑2.  
No new infrastructure or construction activities took place in 2012 at Dolby III Landfill.  

Maintenance activities in 2012 at the Dolby III Landfill are summarized in Appendix A‑3 and included:  
· Reshaped and riprapped ditches along north and west sides of Dolby III;
· Cleaned sediment ponds on west side of Dolby III; and, 
· Graded gravel portion of site access road to leachate pond.  
 TC "2.4     Leachate Pond and Pipeline" \f C \l "2" 2.4  Leachate Pond and Pipeline
Leachate collected from the Dolby II and III Landfills flows by gravity pipeline to the Dolby III leachate storage pond where it is then pumped via a force main and gravity line to the wastewater treatment plant at GNP’s East Millinocket Mill.  Leachate pond and pipeline work activities completed in 2012 are summarized in Appendix A‑4 and included:  

· Cleanout of the low sections, pressure and gravity side of the leachate pipeline to the mill; and,

· Inspection of air release Manhole No. 2 and conduct an evaluation of the air release valve performance in that manhole.
 TC "2.5     Operator Training" \f C \l "2" 2.5  Operator Training
No operator training was conducted in 2012 as agreed to by MEDEP.  Annual operator training was conducted by SME in 2011, for the Landfill construction subcontractor, local technical support subcontractor, and the GNP environmental staff.  Minimal staffing change occurred for the Landfill in 2012.  In the event more frequent waste disposal at the Landfill occurs in 2013, consideration will be given to updating the operator training.  Appendix B summarizes the operator training for 2012.  
3.0      2012 LANDFILL OPERATIONS
SME, under contract to BGS, served as the Landfill operator for the time period reflective of this Annual Report.  SME subcontracted Sheridan D. Smith, Inc. (Smith) of Chester, Maine to perform daily construction activities, including waste placement and compaction.  SME subcontracted D&S Engineering, Inc. (D&S) of Millinocket, Maine to act as local technical support to perform routine inspections of the Landfill, leachate pond, and leachate transport line.  
 TC "3.1     2012 Waste Generation" \f C \l "2" 3.1  2012 Waste Generation
The Dolby III Landfill accepts process wastes from GNP’s Millinocket and East Millinocket mills.  The Landfill accepted municipal trash from the Towns of Millinocket, East Millinocket, Medway, and Baxter State Park, up until September 1993.  It no longer accepts municipal waste.  The Landfill accepted ash from Signal Sherman up until 1999.  Historically, the largest waste volumes are the paper mill sludge from the two mills.  After the Millinocket Mill shutdown in 2008, the sludge delivered to the Landfill came primarily from the East Millinocket mill.
Following the 2011 East Millinocket mill shutdown and subsequent start-up in October 2011, the principal materials landfilled were general mill trash and sludge or wood waste for use as daily cover.  The waste log for year 2012 by waste stream is attached as Appendix C.  The waste quantities shown on the log are based on truck count.  The yearly total and cumulative totals for waste placed in the Landfill since start-up are listed at the bottom of the log sheet.  In addition to the waste inventory, the log sheets track the quantity of leachate pumped and hauled, and rainfall occurring at the Dolby III Landfill.  

 TC "3.2     Capacity Used and Remaining Capacity" \f C \l "2" 3.2  Capacity Used and Remaining Capacity
In May 2008, an aerial survey was performed at the Landfill, and in 2010 and 2011, regular GPS surveys were performed.  No survey of the Landfill occurred in 2012 in that less than 2,500 cubic yards of waste were placed.  
As of October 2011, the estimated waste storage volume remaining in Cells 15 and 16 was approximately 70,000 cubic yards and the volume in Cell 17 was approximately 330,000 cubic yards to reach the proposed final waste grades detailed in the Dolby III Optimization and Closure Plan (See Section 3.7).  Due to the limited amount of waste placed in 2012 and typical settlement observed for sludge landfills, it is estimated that approximately 400,000 cubic yards of capacity remain in Dolby III.  
 TC "3.3     Cover Material Usage" \f C \l "2" 3.3  Cover Material Usage
 TC "3.3.1     Daily Cover" \f C \l "3" 3.3.1  Daily Cover.  The Dolby Landfill typically utilizes sludge and/or wood waste as daily cover for the Landfill operations.  In 2012, no soil daily cover was used to augment the sludge and wood waste.  

 TC "3.3.2     Intermediate Cover" \f C \l "3" 3.3.2  Intermediate Cover.  Historically, the intermediate cover has consisted of, from the bottom up, a 6-inch thick layer of sand, followed by a 15-inch thick layer of a sludge/till mixture.  There was no intermediate cover placed in 2012.  

 TC "3.3.3     Final Cover" \f C \l "3" 3.3.3  Final Cover.  Landfill areas not slated for any further waste placement have historically received a landfill cover consisting of, from the bottom up, a 12-inch thick layer of sand, followed by a 24-inch thick layer of a sludge/till mixture.  There was no final cover placed in 2012.  

 TC "3.4     Operating Manual Revisions" \f C \l "2" 3.4  Operating Manual Revisions
The Operating Manual for the Dolby Landfill was last revised and submitted to the MEDEP in April 2012.  No other changes to the Landfill operation or Operating Manual have been made since that time.  
 TC "3.5     Environmental Monitoring Plan Revisions" \f C \l "2" 3.5  Environmental Monitoring Plan Revisions
The Environmental Monitoring Plan (EMP) for the Dolby Landfill was last revised and submitted to the MEDEP in April 2012.  No changes to the EMP occurred in 2012.  
 TC "3.6     Spills, Fires, Accidents, and Unusual Events" \f C \l "2" 3.6  Spills, Fires, Accidents, and Unusual Events
There was one very minimal leachate spill incident during 2012 and consisted of a malfunctioning air release valve in Manhole No. 2 of the leachate transport line.  The water (some portion was leachate) was removed from the manhole (by vacuum truck), the air release valve was manually operated several times and became cleared of whatever debris was holding it open and returned to normal function.  The repair action took place on May 25, 2012.  The manhole and air release valve were monitored until October at which time the manhole cover was replaced and rim was backfilled as part of fall road maintenance.  Appendix A‑5 provides discussion of the Manhole No. 2 leachate spill.  The only other unusual events related to the leachate pump(s) and leachate transport pipeline.  In July, it became apparent that the pumping rate for Pump No. 2 had dropped significantly.  Pump No. 2 was subsequently temporarily removed from service and rebuilt.  Pump No. 2 was reinstalled in October 2012.  
In October 2012, it became apparent that the gravity main connecting the transition station to the mill would become surcharged and leachate would backup into the transition structure.  This behavior does not present an environmental threat because high liquid level detectors in the station terminate power to the leachate pump(s) and pumping automatically stops until the transition station drains.  None the less, this behavior represents a flow inefficiency and needs to be investigated.  There were no other fires, chemical spills, accidents, or unusual events reported in 2012.  

 TC "3.7     Cell Development Plans" \f C \l "2" 3.7  Cell Development Plans
The Operating Manual for Dolby Landfill provides a sequence of development for the 73-acre facility.  The sequence has been followed since start-up of the Landfill.  The next cell planned for development (i.e., Cell 17), is located on top of Cell 9 and Cell 10.  

In February 2010, a Landfill Optimization and Closure Plan was developed to describe the sequence and methods for progressively opening, operating, and closing the Dolby III Landfill after year 2009.  The Plan was designed to optimize the use of the remaining airspace up to the permitted final waste elevation of 476 feet and included filling in those areas of the Landfill that have settled over the years above Cells 1 through 8, while also maximizing use of available remaining space within Cells 14, 15, 16, and 17.  
In the spring of 2010, plans and specifications were developed to construct a portion of Cell 17 (Cell 17 - Phase A) and close Cell 15.  The plans and specifications for Cell 17 – Phase A were submitted to MEDEP for review and comment; however, it was later determined that the available airspace in Cell 15 and Cell 16 would continue to last and there would be no need to construct and open Cell 17 and close Cell 15 until sometime in the future.  The February 2010 Dolby III Landfill Optimization and Closure Plan is presented as an appendix to the April 2012 revised Operating Manual.  
 TC "3.8     Hazardous and Special Waste Handling" \f C \l "2" 3.8  Hazardous and Special Waste Handling
There was no waste received at Dolby III in 2012 that qualified under the Hazardous and Special Waste Handling Plan.  
 TC "3.9     Inspection Summary" \f C \l "2" 3.9  Inspection Summary
In 2012, the landfill operations occurred in Cell 15 and Cell 16 of Dolby III.  The Landfill operations proceeded in an organized manner and followed the procedures specified in the facility’s Operating Manual and the Cell 16 Monitoring Plan.  Quarterly landfill inspections were conducted by SME personnel on May 23, 2012, July 26, 2013, and October 19, 2012.  A visual inspection of the manholes, catch basins, and piping around Dolby II and III was completed by SME on July 26, 2013.  The Landfill and catch basin inspection reports are included in Appendix A‑1.  
A geotechnical inspection of the Landfill was performed on July 26, 2012 and evaluation of geotechnical monitoring data was performed in May 2012 and February 2013.  The geotechnical inspection and data evaluation reports are presented in Appendix A‑2.  

No leachate pond inspection was conducted in 2012.  MEDEP and SME agreed (in October 2012) to defer the leachate pond cleaning to 2013 because minimal volumes of waste had been placed in the Landfill in 2012 and, as such, minimal siltation had accumulated in the leachate pond.  

Following MEDEP guidance, a compliance self-audit checklist for the Dolby III Landfill is completed by BGS on an annual basis.  This completed checklist is provided as Appendix A‑6 to this report.  

 TC "3.10   System Failures and Repairs" \f C \l "2" 3.10  System Failures and Repairs 

System failures during 2012 consisted of the No. 2 leachate pump, air release valve in Manhole No. 2 of the leachate transport line and leachate backup into the transition station along the leachate transport line.  Each of these system failures was discussed in Section 3.6.  
 TC "3.11   Leachate Management" \f C \l "2" 3.11  Leachate Management
Leachate generated from the Dolby III Landfill is collected by a series of perforated pipes and catch basins which flow via gravity to a lined pond for temporary storage.  Until November 1995, the leachate was pumped from the pond into tank trucks and hauled to the wastewater treatment plant at GNP’s East Millinocket Mill.  Since November 1995, the leachate has been pumped through a pipeline constructed from the Dolby Landfill to the wastewater treatment plant at the East Millinocket mill.  Approximately 59 million gallons of leachate was pumped from the pond to the treatment plant in 2012.  No leachate hauling occurred in 2012.  A cumulative total of 1.35 billion gallons of leachate have been treated since the start-up of Dolby III in May 1986 through the end of 2012.  

The Landfill cover system applied to Cells 1 through 14 was observed to be performing successfully in that no leachate seeps through the cover soil were noted as part of the 2012 inspections.  

4.0      ENVIRONMENTAL MONITORING 

As a condition of the Landfill operating permit issued by MEDEP, BGS monitors the quality of groundwater, surface water, and leachate in the vicinity of the Dolby Landfill.  Gas monitoring for concentrations of methane (CH4) and hydrogen sulfide (H2S) is also conducted  at selected Landfill locations where explosive or toxic gas could accumulate such as at the leachate pond pump station, operator shack, leachate collection manholes and beyond the Landfill boundary (i.e., in monitoring wells).  

 TC "4.1     Monitoring Locations" \f C \l "2" 4.1  Monitoring Locations

Tables 4‑1 and 4‑2 list the water and gas monitoring locations respectively and Figures 4‑1 and 4‑2 show the monitoring point locations relative to the Dolby Landfill(s) and local landmarks.  Table 4‑3 presents installation information for each of the monitoring wells that are monitored.  The water quality monitoring is typically completed three times per year: spring, summer, and fall.  Gas monitoring is typically competed four times per year: winter, spring, summer, and fall.  The winter gas monitoring event was omitted in 2012 (as approved by MEDEP) due to the inactivity at the Landfill.  The water quality parameters, methods, and standards used for completing the environmental monitoring for Dolby Landfill  are summarized in the Environmental Monitoring Plan (EMP) prepared specifically for the Dolby Landfill facility (SME, 2012).  

 TC "4-1     WATER QUALITY SAMPLING LOCATIONS – DOLBY LANDFILL" \f T \l "1" TABLE 4-1

WATER QUALITY SAMPLING LOCATIONS

DOLBY LANDFILL

	GROUNDWATER MONITORING WELLS
DOLBY III

MW-107A

MW-304A

MW-402A 



MW-301


MW-304B

MW-402B

MW-302B

MW-401A                         

MW-302C

MW-401B

DOLBY  II

MW-104B

MW-205B

MW-303B


MW-202AR

MW-206A




MW-202B

MW-206B



MW-205A

MW-303A



DOLBY I

MW-103


MW-113



	SURFACE WATER SAMPLING LOCATIONS
PBFB
Partridge Brook Flowage – Background

PBFR
Partridge Brook Flowage – Revised location beginning 2012

ND         
North Ditch 

SPO      
Siltation Pond Outlet

SPON    
Siltation Pond North

SPOS    
Siltation Pond South

	LEACHATE SAMPLING LOCATIONS
LP         
Leachate Pond South of Dolby III

LPD2    
Leachate Pond East of Dolby II

LDS      
Leachate Pond Leak Detection Sump


 TC "4-2     GAS MONITORING LOCATIONS" \f T \l "1"  TC "4-2     GAS MONITORING LOCATIONS" \f T \l "1" TABLE 4-2

GAS MONITORING LOCATIONS

DOLBY LANDFILL



 TC "4-3     MONITORING WELL DETAILS – DOLBY LANDFILL" \f T \l "1" TABLE 4-3

MONITORING WELL DETAILS

DOLBY LANDFILL

	
	
	
	Screened Interval                     (ft - BGS)
	
	
	

	Landfill
	Sample

Location
	Geologic Unit Screened
	TOS
	BOS
	Well Diameter (inches)
	
	Comments

	Dolby I
	MW-103
	Bedrock
	NA
	15
	1.5
	
	Upgradient well

	
	MW-113
	Bedrock
	NA
	21.6
	1.5
	
	Downgradient well

	Dolby II
	MW-104B
	Bedrock
	NA
	37
	1.25
	
	Upgradient well

	
	MW-202AR
	Bedrock
	71.5
	81.5
	2
	
	Downgradient well

	
	MW-202B
	Till/Bedrock
	5.4
	10.4
	2
	
	Downgradient shallow companion well to MW-202AR

	
	MW-205A
	Bedrock
	26
	31
	2
	
	Downgradient well

	
	MW-205B
	Glacial Till
	10
	15
	2
	
	Downgradient shallow companion well to MW-205A

	
	MW-206A
	Bedrock
	23.3
	28.3
	2
	
	Downgradient well

	
	MW-206B
	Glacial Till
	12
	17
	2
	
	Downgradient shallow companion well to MW-206A

	
	MW-303A
	Bedrock
	32.6
	42.6
	2
	
	Downgradient well

	
	MW-303B
	Glacial Till
	13.3
	23.3
	2
	
	Downgradient shallow companion well to MW-303A

	Dolby III
	MW-107A
	Bedrock
	NA
	19.6
	1.5
	
	Downgradient well from Cells 1 through 8

	
	 MW 301
	Glacial Till
	10
	15
	2
	
	Downgradient well from Cells 9 through 16

	
	MW-302B
	Bedrock
	18.8
	23.8
	2
	
	Downgradient well from Cells 9 through 16

	
	MW-302C
	Glacial Till
	6
	11
	2
	
	Downgradient shallow companion well to MW-302A

	
	MW-304A
	Bedrock
	NA
	21.5
	2
	
	Downgradient well from Dolby III leachate pond

	
	MW-304B
	Glacial Till
	NA
	8.6
	2
	
	Downgradient shallow companion well to MW-304A

	
	MW-401A
	Bedrock
	30.5
	40.5
	2
	
	Downgradient well from Cells 1 through 8

	
	MW-401B
	Glacial Till
	12.5
	22.5
	2
	
	Downgradient shallow companion well to MW-401A

	
	MW-402A
	Bedrock
	50.2
	60.2
	2
	
	Cross-gradient well from Cells 3A and 3B

	
	MW-402B
	Glacial Till
	10
	20
	2
	
	Cross-gradient shallow companion well to MW-402A

	Abbreviations:

    NA  =   not available 

    BOS  =  bottom of screen

    TOS  =  top of screen

     ft -BGS =  feet below ground surface


 TC "4.2     Monitoring Parameters" \f C \l "2" 4.2  Monitoring Parameters

 TC "4.2.1     Water Quality" \f C \l "3" 4.2.1  Water Quality.  The 2012 water quality monitoring parameters are listed in Table 4‑4.  Specific conductance, temperature, pH, dissolved oxygen (DO), and turbidity were measured in the field and used as stabilization criteria during low-flow sampling of.  All of the remaining parameters listed in Table 4‑4 were analyzed by Northeast Laboratory Services of Waterville, Maine for 2012.

 TC "4-4     WATER QUALITY MONITORING PARAMETERS – DOLBY LANDFILL" \f T \l "1" TABLE 4-4

WATER QUALITY MONITORING PARAMETERS

DOLBY LANDFILL

Detection Monitoring Program Test Parameters:

	Water Quality
	
	Reporting Limit
	
	Surface
	

	Parameters
	Method
	(mg/l)
	Groundwater
	Water
	Leachate

	Field Parameters



	Dissolved Oxygen (D.O.)
	Field Parameter
	
	X
	X
	

	Field Observations
	Field Parameter
	
	X
	X
	X

	Monitoring Well Pump Rate
	Field Parameter
	
	X
	
	

	pH
	Field Parameter
	
	X
	X
	X

	Turbidity
	Field Parameter
	
	X
	X
	

	Specific Conductance
	Field Parameter
	
	X
	X
	X

	Static Water Elevations
	Field Parameter
	
	X
	
	

	Surface Water Flow Rates
	Field Parameter
	
	
	X (1)
	

	Temperature
	Filed Parameter
	
	X
	X
	X

	Indicator Parameters



	Alkalinity
	SM 2320B
	1.0
	X
	X
	X

	Bicarbonate
	SM 2320B
	1.0
	X
	X
	X

	Chloride
	EPA 9056
	2.0
	X
	X
	X

	Nitrogen, Ammonia
	EPA 350.1
	0.2
	X
	X
	X

	Nitrogen, Nitrate
	EPA 9056/300.0
	2.0
	X
	X
	X

	Phosphorous, Total
	EPA 6010
	0.1
	
	X
	X

	Sulfate
	EPA 9056/300.0
	1.0
	X
	X
	X

	Total Dissolved Solids (TDS)
	SM 2540C
	1.0
	X
	X
	X

	Total Organic Carbon (TOC)
	EPA 9060
	1.0
	X
	X
	X

	Total Suspended Solids (TSS)
	EPA 160.2
	1.0
	X
	X
	X

	Inorganic Parameters



	Arsenic (Total)
	EPA 200.7/6010
	0.008
	X
	X
	X

	Calcium (Total)
	EPA 6010B
	1.0
	X
	X
	X

	Hardness (Mg & Ca)
	Calculation
	NA
	X
	X
	X

	Iron (Total)
	EPA 6010B
	0.01
	X
	X
	X

	Magnesium (Total)
	EPA 6010B
	1.0
	X
	X
	X

	Manganese (Total)
	EPA 6010B
	0.01
	X
	X
	X

	Potassium (Total)
	EPA 6010B
	1.0
	X
	X
	X

	Sodium
	EPA 6010B
	1.0
	X
	X
	X


TABLE 4-4

ANALYTICAL PROGRAM (cont’d)

Assessment Monitoring Program Test Parameters:

	Water Quality
	
	Reporting Limit
	
	Surface
	

	Parameters
	Method
	(mg/l)
	Groundwater
	Water
	Leachate

	Inorganic Parameters



	Aluminum (Total)
	EPA 6010B
	0.020
	
	
	X (2)

	Antimony (Total)
	EPA 6010B
	0.003
	
	
	X (2)

	Barium (Total)
	EPA 6010B
	0.010
	
	
	X (2)

	Beryllium (Total)
	EPA 6010B
	0.002
	
	
	X (2)

	Cadmium (Total)
	EPA 6010B
	0.0004
	
	
	X (2)

	Chromium (Total)
	EPA 6010B
	0.005
	
	
	X (2)

	Cobalt (Total)
	EPA 6010B
	0.050
	
	
	X (2)

	Copper (Total)
	EPA 6010B
	0.003
	
	X (1)
	X (2)

	Lead (Total)
	EPA 6010B
	0.003
	
	
	X (2)

	Nickel (Total)
	EPA 6010B
	0.003
	
	
	X (2)

	Selenium (Total)
	EPA 6010B
	0.005
	
	
	X (2)

	Silver (Total)
	EPA 6010B
	0.007
	
	
	X (2)

	Thallium (Total)
	EPA 6010B
	0.0028
	
	
	X (2)

	Zinc (Total)
	EPA 6010B
	0.010
	
	
	X (2)

	Organic Parameters



	Volatile Petroleum Hydrocarbons (VPH)
	MADEP VPH Method
	(4)
	X(3)
	
	X (2)

	Extractable Petroleum Hydrocarbons (EPH)
	MADEP EPH Method
	(5)
	X(3)
	
	X (2)

	Notes:

1. Only measured at PBFR (Partridge Brook Flowage).

2. The leachate pond (LP) is sampled for the detection monitoring parameters every monitoring event and sampled for assessment parameters once a year (as per Chapter 405 leachate sampling requirements).

3. Monitoring wells MW‑301, MW‑302B, and MW‑302C sampled for VPH and EPH once a year (fall).

4. The individual compounds reported for the VPH analysis have reportable detection limits (RDLs) from 0.2 to 5.0 µg/L. 

5. The individual compounds reported for the EPH analysis have reportable detection limits (RDLs) from 0.2 to 1.0 µg/L.  


 TC "4.2.2     Landfill Gas" \f C \l "3" 4.2.2  Landfill Gas.  The gas-monitoring program includes the measurement of methane and hydrogen sulfide concentrations.  In 2012, the gas measurements were made using a Landtec GEMTM 2000 portable gas analyzer that was designed specifically for use at landfills to monitor landfill gas presence.

 TC "4.3     Changes to Environmental Monitoring Program in 2012" \f C \l "2" 4.3  Changes to Environmental Monitoring Program in 2012

In 2011, the post-closure monitoring at MW‑103 and MW‑113 (i.e., monitoring wells associated with the Dolby I Landfill) was terminated due to completion of 30 years of monitoring.  An agreement was subsequently reached with MEDEP to reinstate MW‑103 and MW‑113 for field parameter testing only in 2012 and for the years to follow.  Three wells (MW-301, MW-302B and MW‑303C) had volatile petroleum hydrocarbons (VPH) and extractable petroleum hydrocarbons (EPH) added to their respective list of parameters for the fall sampling round only.  The VPH and EPH testing is a requirement of minor license revision #S-00796-WU-AL-N.  Also, starting in 2012, the Dolby III leachate pond (LP) location was monitored for VPH and EPH three times per year.  

It should be noted that other Landfill monitoring locations have been terminated, added or had parameter changes made in the past and each of these changes were for reasons agreed to by MEDEP.  Discussion of such changed monitoring locations / parameters are presented in earlier annual reports as appropriate to the time(s) when the changes were made.  
 TC "4-1     WATER QUALITY SAMPLING LOCATIONS" \f F \l "1" Insert Figure 4‑1

INSERT FIGURE 4-2

 TC "4-2     GAS MONITORING LOCATIONS" \f F \l "1" 
5.0      WATER QUALITY EVALUATION

Water quality at the Dolby Landfill has been monitored since 1982.  Summary tables of the historic water quality data through the 2012 monitoring period are compiled for the Dolby I, Dolby II, and Dolby III Landfills in Appendix D‑1.  Detailed review of the data by sampling location is contained on the well evaluation data summary sheets presented in Appendix D‑2.  The data summary sheets include the concentrations for selected water quality parameters analyzed during the 2012 monitoring period, along with the mean and range of the historical record.  Also identified on the data summary sheets are values that exceed a historic minimum or maximum value, as well as values that exceed applicable State or Federal water quality standards.  

The groundwater data for 2012 was evaluated on a well-by-well basis by comparing to Federal and State of Maine drinking water standards and guidelines; Federal Maximum Contaminant Levels (MCLs) and State of Maine Maximum Exposure Guidelines (MEGs), as detailed in the MEDEP Maine Solid Waste Management Rules (SWMRs), Chapter 405.  Surface water results were compared to the State of Maine Freshwater Criterion Continuous Concentration (MFCCC) Standards.  Additionally, water quality samples were evaluated to determine if there were notable changes in concentrations of chemical parameters in groundwater and surface waters when compared to historical conditions.  

As part of the evaluation of the water quality data, box and whisker plots were developed for selected parameters at each monitoring point.  The annual range, median, and quartiles for each analytical parameter are shown in the box and whisker plots in Appendix D‑2.  These plots provide a useful means to depict annual and seasonal variation in the data, and help to identify trends in the data over the entire sampling record.  A fast Fourier transform (FFT) of the mean values was performed as part of the trend analysis where sufficient historical rounds of data were available.  The results of the FFT were superimposed on the box and whisker plots in Appendix D‑2.  

An interpretation of the water quality data is presented in Sections 5.1 through 5.3.  Noteworthy observations for the 2012 monitoring period, such as large deviations in parameter concentrations from last year’s values, the occurrence of a new maximum or minimum concentration at a location, and/or visibly discernible data trends, have been identified and reported herein.  Monitoring locations not specifically mentioned in this section had data that were generally consistent with previous years with no observable trends and no notable occurrences of high parameter values.  The data presented in the following sections was grouped by well location relative to the general directions of groundwater flow at the Landfill.  

 TC "5.1     Groundwater Quality" \f C \l "2" 5.1  Groundwater Quality
 TC "5.1.1     Dolby I" \f C \l "3" 5.1.1  Dolby I.  Monitoring wells MW‑103 and MW‑113 monitor bedrock groundwater quality upgradient and downgradient of the Dolby I Landfill, respectively.  Dolby I has been closed for more than 30 years and has been consequently removed from the Environmental Monitoring Program (EMP) for the Dolby facility.
  To supplement the water quality monitoring for the site, field parameters are monitored at MW-103 and MW-113.  Notable observations in the 2012 water quality include:

· Field parameter concentrations in upgradient well MW‑103 were within their historical ranges at this location.  

· At downgradient well MW‑113, the 2012 water quality data suggests a slow improvement since the 1980s.  Parameter concentrations at this location are characteristic of groundwater conditions downgradient of an unlined landfill with elevated specific conductance as compared to MW-103.  A decreasing trend was observed in 2012 for specific conductance, and a historic high for dissolved oxygen (DO) was measured for the summer round.

 TC "5.1.2     Dolby II" \f C \l "3" 5.1.2  Dolby II.  Nine monitoring wells positioned around the Dolby II Landfill were sampled for water quality in 2012.  They include one upgradient monitoring well (MW‑104B) and eight downgradient monitoring wells (MW‑202AR, MW‑202B, MW‑205A, MW‑205B, MW‑206A, MW‑206B, MW‑303A, and MW‑303B).  These monitoring wells provide spatially distributed data outside the southern, eastern, and northern border of the Dolby II Landfill.

5.1.2.1  Upgradient Monitoring Well. 

Monitoring well MW‑104B monitors bedrock water quality to the south of the Dolby II Landfill.  This monitoring well is located a sufficient distance from the Landfill and should not be influenced by Dolby II based on the interpreted directions of groundwater flow.  Notable observations in the 2012 upgradient water quality include:

· At MW‑104B, the 2012 water quality data was generally consistent with historical data at this location.  No upward or downward trends have been identified at this location with the exception of a downward trend for manganese since 2000.  None of the parameters at this location exceeded Federal MCLs or State of Maine MEGs in 2012.

5.1.2.2  Downgradient Monitoring Wells.  
Monitoring well MW‑202AR is screened in the deep bedrock, while its companion well MW‑202B is set at the interface of the overburden and bedrock.  These two monitoring wells are interpreted to intercept easterly groundwater flow downslope of the Dolby II Landfill.  Monitoring well MW‑202AR replaced former well MW‑202A in 1994.  Notable observations in the 2012 water quality at these locations include:

· Water quality parameter concentrations downgradient and to the east of Dolby II were generally greater than levels found in the upgradient well (i.e., MW‑104B) with the exception of sulfate.  

· At MW‑202AR, the 2012 water quality data was generally consistent with historical data at this location.  Parameter concentrations at this location are characteristic of groundwater conditions downgradient of an unlined landfill with elevated specific conductance, metals, and inorganic parameters as compared to MW-104B.  Specific conductance, arsenic, calcium, magnesium, manganese sodium, TDS, hardness, and alkalinity indicate downward trends through 2011.

· At MW‑202AR, manganese and sodium exceeded their MEGs of 0.5 mg/L and 20 mg/L, respectively during each 2012 monitoring round.  Arsenic exceeded its MEG (0.012 mg/L >0.01 mg/L) for the spring 2012 monitoring round.  No other parameters analyzed at this location exceeded Federal MCLs or State of Maine MEGs in 2012.  

· Monitoring well MW‑202B is a shallow companion well to MW-202AR.  The parameter concentrations measured at MW-202B mimic a similar pattern to MW-202AR but at slightly lower concentrations.  Magnesium exceeded its respective MEG for each monitoring episode in 2012; however, the measured concentrations continue to show a generally decreasing trend.  

· No other parameters analyzed at MW‑202B exceeded Federal MCLs or State of Maine MEGs in 2012.

Monitoring well pairs MW‑205A and MW‑205B, MW‑206A, MW‑206B, MW‑303A, and MW‑303B are interpreted to monitor northwesterly groundwater flow near the northern boundary of the Dolby II Landfill.  The “A” designated wells monitor water quality conditions in the bedrock, while the “B” designated wells monitor groundwater in the overlying overburden (i.e., glacial till).  Overall, higher parameter concentrations in this part of the Dolby II Landfill in bedrock and overburden are historically associated with MW‑206A and MW‑303B, respectively.  Notable observations in the 2012 water quality at these locations include:

· Parameter concentrations at MW‑205A are characteristic of groundwater conditions downgradient of an unlined landfill with elevated concentrations of specific conductance, metals, and inorganic parameters as compared to upgradient monitoring well MW‑104B. 

· At MW‑205A, the 2012 water quality data is generally consistent with historical data at this location, with decreasing concentration trends apparent for several parameters (specific conductance, sodium, iron, hardness, magnesium, and calcium) over the past several years.  An upward trend was observed in dissolved oxygen beginning in 2009 through 2012.  

· At MW‑205A, manganese and sodium exceeded their respective MEGs (0.5 and 20 mg/L, respectively) during all 2012 sampling rounds.  No other parameters analyzed at this location exceeded Federal MCLs or State of Maine MEGs in 2012.

· At MW‑205B, the 2012 water quality data are generally consistent with historical data at this location.  Historically decreasing trends were observed for specific conductance, calcium, magnesium, sodium, TDS, sulfate, hardness, bicarbonate, alkalinity, and organic carbon through 2012.  No upward trends were identified at MW‑205B through 2012.  No parameters analyzed at this location exceeded Federal MCLs or State of Maine MEGs in 2012.  

· Monitoring well MW‑206A has parameter concentrations characteristic of groundwater conditions downgradient of an unlined landfill with elevated concentrations of specific conductance, metals, and inorganic parameters as compared to upgradient monitoring well MW-104B.  No new data trends were apparent at MW‑206A in.

· At MW‑206A, iron exceeded its MEG (5 mg/L) and manganese exceeded its MEG (0.5 mg/l) during all 2012 monitoring rounds.  Arsenic was above its MEG and MCL (0.01 mg/L) for all 2012 monitoring rounds; and sodium was also above its MEG (20 mg/L) for all 2012 monitoring rounds.  No other parameters analyzed at this location exceeded Federal MCLs or State of Maine MEGs in 2012.

· At MW‑206B, parameters monitored during 2012 were generally consistent or lower in concentration than historical data for this location.  Parameter concentrations measured at this location show substantially less landfill influence, if any, when compared to the deeper companion well MW-206A.  None of the parameters analyzed at this location exceeded Federal MCLs or State of Maine MEGs in 2012.

· Comparison of annual means for the water quality data from MW‑303A and MW‑303B indicates that values similar groundwater conditions exist in the bedrock and overburden at that location.  Parameter concentrations at both MW‑303A and MW‑303B are characteristic of groundwater conditions downgradient of an unlined landfill with elevated concentrations for specific conductance, metals, inorganic and organic parameters as compared to upgradient monitoring well MW-104B.  The overburden groundwater quality exhibits greater seasonal variation than is apparent in the bedrock.  
· At MW‑303A, parameter concentrations during 2012 were generally consistent with historical concentrations for that location.  

· At MW‑303A, manganese exceeded its MEG (0.5 mg/L) during all 2012 monitoring rounds.  No other parameters analyzed at this location exceeded Federal MCLs or State of Maine MEGs in 2012.  

· At MW‑303B, noticeable seasonal variation over the monitoring record has been observed for parameters including, specific conductance, calcium, magnesium, hardness, sodium, TOC, and chloride.  Total dissolved solids, potassium, sodium, calcium, chloride, magnesium, bicarbonate, and alkalinity continue to trend slightly downward over the past several years.  

· At MW‑303B, manganese exceeded its MEG (0.5 mg/L) during all 2012 monitoring rounds and sodium exceeded its MEG for the fall monitoring round.  No other parameters analyzed at this location exceeded Federal MCLs or State of Maine MEGs in 2012.  

 TC "5.1.3     Dolby III" \f C \l "3" 5.1.3  Dolby III.  Ten (10) monitoring wells were sampled around the Dolby III Landfill during 2012.  Two monitoring wells (MW‑402A and MW‑402B) are located cross gradient of Landfill Cells 3A and 3B along the southern border of Dolby III.  Monitoring wells MW‑107A, MW‑401A, and MW‑401B, are positioned downgradient of Cells 1 through 8 along the west to southwestern perimeter of the Dolby III Landfill.  Three monitoring wells (MW‑301, MW‑302B, and MW‑302C) are located adjacent to the northwestern portion of Dolby III downgradient of Cells 9 through 16.  Monitoring wells MW‑304A and MW‑304B are located near the northwest side of the Dolby III Landfill leachate pond, to the west and downgradient of the Landfill.  Because of the location of the Dolby III Landfill relative to the Dolby II Landfill, the Dolby III monitoring wells are also hydraulically downgradient of Dolby II based on the interpreted groundwater flow directions at the site.  In addition, because of the Dolby II and III Landfills' close proximity to each other, the monitoring well interpreted to be upgradient of Dolby II (MW‑104B) also serves the same function for Dolby III.  

5.1.3.1  Cross-gradient Monitoring Wells.

Monitoring well pair MW‑402A and MW‑402B monitor bedrock and overburden groundwater quality, respectively, cross gradient of Cells 3A and 3B in the southern portion of Dolby III.  Notable observations in the 2012 water quality include:

· At MW‑402A, water quality has generally remained consistent with historical data throughout its monitoring history.  Parameter concentrations suggest limited degradation that is not likely related to the Landfill.  Chloride at this location continues as an increasing trend since 2000.  Total dissolved solids, alkalinity, specific conductance, and organic carbon show increasing trends through 2012.  Specific conductance and magnesium exceeded their respective highest concentrations for each of the 2012 monitoring rounds.  Turbidity reached a new historical high and low during 2011 at this location.  No other upward or downward trends have been identified.  None of the water quality parameters analyzed at this location exceeded Federal MCLs or State of Maine MEGs in 2012.  
· At MW‑402B, several parameter concentrations are nearly an order-of-magnitude greater than in the deeper MW‑402A.  Parameter concentrations in 2012 were generally within the range of historic values.  Concentrations of several parameters (total dissolved solids, specific conductance, calcium, manganese, sodium, nitrate, sulfate, hardness, bicarbonate, chloride, and alkalinity) exhibit decreasing concentration trends over the last several years.  
· At MW‑402B, sodium exceeded its MEG (20 mg/L) during all rounds in 2012 and manganese exceeded its MEG (0.5 mg/L) for the spring and fall sampling rounds.  None of the other parameters analyzed at this location exceeded Federal MCLs or State of Maine MEGs in 2012.  

5.1.3.2.  Downgradient Monitoring Wells.

Monitoring wells MW‑107A, MW‑401A, and MW‑401B serve as downgradient wells for Dolby III Landfill Cells 1 through 8.  Parameter concentrations have been historically higher in MW‑107A due to its more centralized location downgradient of Dolby II and III compared to the MW‑401A and MW‑401B well pair.  The two wells designated with the “A” suffix are screened in bedrock, while the MW‑401B well is set in overburden.  MW‑107A is located at a more central downgradient location with respect to both the Dolby II and Dolby III Landfills whereas MW‑401A and MW‑401B are positioned slightly aside of the Landfills.  Notable observations in the 2012 water quality downgradient of Cells 1 through 8 include:

· Parameter concentrations at the MW‑107A, MW‑401A, and MW‑401B locations are not unexpected in the groundwater as the Landfill was designed and permitted without a liner.  This is evidenced by elevated specific conductance, metals, and inorganic parameters at MW-107A when compared to MW-401B.  

· Most parameter concentrations at MW‑107A continue to show indications of improvement in 2002; however, concentration trends in parameters such as sodium, manganese, and potassium through 2012 were observed, with manganese reaching a new historic high concentration in 2012.  No other upward or downward trends were identified.

· At MW-107A, manganese exceeded its MEG (0.5 mg/L) and sodium exceeded its MEG (20 mg/L) for all 2012 monitoring rounds.  No other parameters analyzed at this location exceeded Federal MCLs or State of Maine MEGs in 2012.

· At MW‑401A, parameter concentrations and/or trends have been relatively consistent over the monitoring record; near background concentrations and most were within their historical ranges during 2012.  Sulfate, specific conductance, potassium, and chloride have shown inconsistent trends over the past eleven years at this location and continued through 2012.  Historic high concentrations for magnesium, potassium, and sodium occurred in MW‑401 in 2012 as well as a historic low for organic carbon.  No other upward or downward trends have been observed at this location.  Arsenic was above its MEG and MCL (0.01 mg/L) during all 2012 sampling rounds.  None of the other parameters analyzed at this location exceeded Federal MCLs or State of Maine MEGs in 2012.
· At MW‑401B, parameter concentrations are typically slightly greater than those at MW‑401A, with the exception of arsenic.  Alkalinity, specific conductance, and bicarbonate continue to show a gradual increasing trend since 2003, with specific conductance and magnesium reaching their historical maximums in 2012.  Chloride has decreased at this location over the last fourteen years.  Sodium and manganese exceeded their MEG (0.5 and 2.0, respectively) in 2012.  None of the other parameters analyzed at this location exceeded Federal MCLs or State of Maine MEGs in 2012.
Three monitoring wells are positioned downgradient of Cells 9 through 16, just northwest of the Dolby III Landfill.  Monitoring well MW‑301 is set in overburden, while monitoring well pair MW‑302B and MW‑302C are screened in bedrock and overburden, respectively.  Notable observations in the 2012 water quality downgradient of Cells 9 through 16 include:  

· Overall, a similar range of parameter concentrations and trends has been detected in MW‑301, MW‑302B, and MW‑302C over the historical monitoring period with few exceptions.  Groundwater parameter concentrations at these locations are not unexpected in that the Landfill was designed and permitted without a liner.  This is evidenced by elevated specific conductance, metals, and inorganic parameters at these three locations when compared to upgradient monitoring well MW-104B.  

· At MW‑301, gradual increases in specific conductance, calcium, iron, magnesium, total dissolved solids, hardness, bicarbonate, alkalinity, sulfate, organic carbon, chloride, and sodium have been observed since the late 1990s.  Most of these trends appear to be leveling off over the last few years.  Total dissolved solids, ammonia, potassium, bicarbonate, and alkalinity reached historic highs in MW‑301 in 2012.  
· At MW‑301, sodium exceeded its MEG (20 mg/L) during each of the 2012 monitoring rounds.  None of the other parameters analyzed at this location exceeded Federal MCLs or State of Maine MEGs in 2012.

· Volatile petroleum hydrocarbons (VPH) and extractable petroleum hydrocarbons (EPH) were analyzed for groundwater samples collected from MW‑301 for the fall 2012 monitoring round; no VPH or EPH constituents were detected.  

· At MW‑302B and MW‑302C, specific conductance, bicarbonate, alkalinity, hardness, magnesium, manganese, sodium, calcium, TDS, and organic carbon have been gradually increasing since the 1990s, with the rate of increase slowing for several constituents.  Specific conductance, magnesium, and sodium were measured at concentrations in excess of their respective historic maximums at MW‑302B at least one time in 2012.  Similarly, specific conductance, magnesium, manganese, potassium, bicarbonate and alkalinity were measured at concentrations in excess of their respective historic maximums at least one time during 2012 in MW‑302C.  
· At MW‑302B and MW‑302C, manganese and sodium exceeded their MEGs (0.5 mg/L and 20 mg/L, respectively) during all of 2012 monitoring rounds.  None of the other parameters analyzed at these locations exceeded Federal MCLs or State of Maine MEGs in 2012.  

(
VPH and EPH analyses were performed on groundwater samples collected from MW‑302B and MW‑302C for the fall 2012 monitoring round.  No VPH or EPH constituents were detected.  
Monitoring well pair MW‑304A and MW‑304B are screened in bedrock and overburden, respectively, and are downgradient of the Dolby III leachate pond.  Notable observations in the 2012 water quality downgradient of the leachate pond include:  

· Both wells have exhibited similar trends over their monitoring record.  The influence seen in the well water quality is likely related to the new leachate pond.  In 2007, the leachate pond was reconstructed and included a double-geosynthetic liner system.  Decreases in parameter concentrations are apparent at each well location.  Improvements in water quality have also been observed beginning in 2005, approximately one year after redirecting the leachate pond underdrain outlet.  The underdrain outlet was closed and water collected in the underdrain was pumped to the leachate pond.  In 2007, the leachate pond was reconstructed with a dual liner system and leak detection layer.  

(
At MW‑304A, most parameter concentrations have remained stable since the early 1990s.  Since 2005, specific conductance, calcium, magnesium, sodium, hardness, alkalinity and bicarbonate concentrations have shown decreasing trends through 2012.  None of the parameters analyzed at this location exceeded Federal MCLs or State of Maine MEGs in 2012.  

· At MW‑304B, most parameter concentrations have been generally consistent with historical concentrations over the past several years.  Since 2005, specific conductance, calcium, magnesium, sodium, TDS, sulfate, hardness, alkalinity and bicarbonate concentrations have shown generally decreasing concentration trends.  Iron and manganese concentrations started to increase in 2006, but have since decreased to near year 2005 concentrations.  Seasonable variability in total dissolved solids, calcium, DO, iron, magnesium, manganese, iron, and hardness continued at MW-304B through 2012.  No upward trends were noted for this location through 2012.  None of the parameters analyzed at this location exceeded Federal MCLs or State of Maine MEGs in 2012, nor did any parameters reach new historic high concentrations in 2012.  

 TC "5.2     Surface Water Quality" \f C \l "2" 5.2  Surface Water Quality
Partridge Brook Flowage is sampled at two locations (PBFB and PBFR) as part of the Dolby Landfill EMP.  PBFB is the background location for the flowage and is positioned approximately 1,000 feet northwest of the leachate pond, on the opposite side of flowage.  PBFR is located on the Landfill side of the flowage and downgradient of the leachate pond and southern sediment pond (i.e., beside the leachate pond).  PBFR is a replacement location for PBF and was sampled for the first time in 2012.  PBF was discontinued in 2011.  PBFR is located downstream of the PBF location.  PBFR is positioned to reflect potential runoff contributions to the flowage from the southern sediment pond.  The PBFR location was established as the result of a request by MEDEP given that PBF was originally located near the location for the leachate pond underdrain.  Since the underdrain no longer discharges to the local ground surface at that location (rather the underdrain water is now collected), the PBF location was no longer of specific interest.  
Three sediment ponds are positioned downslope of the Dolby III Landfill.  The north and south sediment ponds are located near the northwest and southwest corners of the Landfill, respectively.  Surface water monitoring is performed at the outlet points for each pond.  The sampling locations are identified as SPON and SPOS (i.e., Sediment Pond Outlet-North Pond and Sediment Outlet-South Pond).  The third sediment pond is located immediately south of the leachate pond.  Water quality monitoring is also performed at this sediment pond’s outlet with the sampling location being identified as SPO (i.e., Sediment Pond Outlet).  

The ditch to the northwest of the Landfill (ND) surface water sample point has historically been dry and remained so for 2012.  SPO was not sampled for the summer round in 2012 due to insufficient water at the sample collection site.  Surface water at the SPON and SPOS locations were dry during the summer 2012 sampling round.  Notable observations in the water quality data at surface water locations associated with the Dolby III Landfill in 2012 include:  

· At the Partridge Brook Flowage Background (PBFB) location, parameters were generally within the historical range of concentrations for that location during 2012.  Historical high concentrations for dissolved oxygen (DO), total suspended solids, and sulfate were measured in 2012.  Iron exceeded the Maine Freshwater Continuous Concentration Criteria (MFCCC) for the summer 2012 monitoring only.  None of the other parameters analyzed for in 2012 exceeded MFCCC limits.

· 2012 is the first year of water quality monitoring at location PBFR.  The MFCCC for iron was exceeded at PBFR for the summer 2012 monitoring round.  None of the other parameters analyzed for in 2012 at PFB exceeded any of the MFCCC concentrations.  

· Sample location ND was not monitored in 2012 due to inadequate flow conditions.  This location has historically been dry during most sampling events since.  No significant trends are apparent in the limited data set for the ND sample location.

· Surface water sample location SPO has been periodically dry since monitoring began at that location in 1991.  SPO was sampled in 2012 for the May and November monitoring rounds.  Generally decreasing concentration trends for calcium, magnesium, TDS, specific conductance, sodium, bicarbonate, alkalinity, and chloride were observed through 2012.  A historic high concentration of total suspended solids (TSS) was measured in 2012.  None of the parameters analyzed for in 2012 exceeded any MFCCC limits.

· Aside from seasonal fluctuations, parameter concentrations for SPON and SPOS have remained relatively stable since 2005, when monitoring was initiated at these locations.  No samples for SPON and SPOS were obtained for the summer 2012 monitoring round.  No pronounced increasing data trends are apparent at either location.  The MFCCC for iron was exceeded at SPON for the summer 2012 monitoring round.  None of the other parameters analyzed for in 2011 exceeded any MFCCC limits.

 TC "5.3     Leachate Water Quality" \f C \l "2" 5.3  Leachate Water Quality
Three leachate sources are sampled at the Dolby Landfill:  the Dolby III Leachate Pond (PB); the Dolby II Leachate Pond (LPD2); and the Leak Detection Sump (LDS) associated with the Dolby III Leachate Pond.  Notable observations in the 2012 water quality of the leachate include:  

(
LP, LDS, and LPD2 parameter concentrations were generally consistent with historical data record for each location.  
(
VPH and EPH were added to the LP monitoring parameters in 2012.  No VPH or EPH constituents were detected in the LP samples collected in 2012.  

(
Comparison of the water quality for LP and LDS showed little difference which is reasonable since LDS is a component of the Leachate Pond Liner System.  
(
Several new historical low concentrations for various parameters were measured in LP and LDS in 2012.  It is noteworthy that the Dolby III Landfill was essentially non-active in 2012 and the lack of freshly exposed waste may have influenced the leachate quality.  
(
Monitoring location LPD2 is representative of the water collected by the interceptor trench located along the north and east sides of Dolby II.  The LPD2 data has shown considerable variability over time.  Several new historic high concentrations were measured for the summer 2012 monitoring round.  
(
Five gallons of leachate were pumped from the leak detection sump (LDS) in 2012.  Four of these gallons were purposely removed during the leachate pond/pipeline cleaning in October 2012.  One gallon of leachate removal was recorded in December 2012.  As of March 2013, no additional leachate had been removed from the leak detection sump.  
 TC "5.4     Data Validation and Quality Control (QA)/Quality Assurance (QA)" \f C \l "2" 5.4  Data Validation and Quality Control (QC)/Quality Assurance (QA)
QA/QC is an integral part of the Dolby Landfill EMP in order to allow assessment of the adequacy of analytical results for their intended use.  QA/QC activities associated with sampling include the utilization of standardized collection procedures and sample data records, calibration of field instruments, and the use of chain-of-custody procedures.  Analytical QA/QC involves the use of approved analytical protocols by qualified laboratories.  Assessment of analytical data quality is performed through review of method-specified quality control data delivered along with the analytical results.  The EMP summarizes the sampling procedures and analytical techniques, and the QA/QC methods that were used for the groundwater and surface water monitoring program at the Dolby Landfill in East Millinocket, Maine in 2012.  Data validation documentation for the Dolby Landfill monitoring events have been previously submitted to MEDEP along with the data submittals for each of the individual 2012 monitoring events.  

The following data validation protocols, as described in the MEDEP Maine SWMRs Chapter 405, were previously submitted to verify the accuracy and precision of the reported results:


(
Verification of continuous chain-of-custody for each sample;


(
Verification that sample holding times were met; 


(
Evaluation of duplicate analysis performance; 

(
Calculation of the ratio of TDS to specific conductance;

· Comparison of current data with historical data and identification of anomalous results; 


(
Identification of any parameter in field equipment blanks; and 


(
Well depth measurements.  

SME personnel collected the water quality samples for the monitoring program, and shipped them to Northeast Laboratory Services in Waterville, Maine, where the analyses were performed.  SME utilizes chain-of-custody forms to track and assign testing.  The chain-of-custody forms contain the signatures documenting the transfer of the water quality samples from the field sampler to the receiving laboratory.  

SME follows procedures to ensure that both the field and laboratory instrumentation and protocols employed generate data that is reliable and provides a valid analysis of the water quality in the vicinity of the Landfills.  Instrumentation was calibrated, analyses were conducted to determine potential matrix interference, precision and accuracy were checked, and holding times were verified.  Precision and accuracy checks were within the acceptable range for the various parameters analyzed.  Water quality samples were all analyzed within the required holding times in 2012. 
6.0      EVALUATION OF LANDFILL GAS MONITORING DATA 

Landfill gas concentrations were measured at locations where Landfill gas may collect and pose a potential health or safety threat are monitored.  The gas-monitoring program includes measurement of methane and hydrogen sulfide concentrations in potential gas accumulation areas such as the pump station, leachate collection manholes and beyond the Landfill boundary using the monitoring wells.  Four gas monitoring rounds were performed in 2012 and the results of that monitoring is presented as Appendix D‑3.  A Landtec GEM 2000-Landfill Gas Monitor was used to measure methane and hydrogen sulfide concentrations.  Existing gas monitoring locations at the Landfill include the following:

· The operator shack southwest of Dolby III;

· The Dolby III leachate pond pump station control room and sump;

· MW‑107B located southeast of Dolby III; and

· 10 manholes around the perimeter of Dolby II and Dolby III.

The gas monitoring locations are shown on Figure 4‑2.  
 TC "6.1     Operator Shack" \f C \l "2" 6.1  Operator Shack

Gas monitoring at the operator shack is conducted to ensure the health and safety of Landfill personnel as well as detect any potential migration of Landfill gases.  During 2012, gas concentrations measured at the operator shack were all below detection levels.

 TC "6.2     Dolby III Leachate Pond" \f C \l "2" 6.2  Dolby III Leachate Pond

During 2012, gas concentrations measured at the leachate pump station control room and sump were all below detection levels.  It should be noted that the sump is designated as a confined space; therefore, all human activities in the sump must follow confined space entry procedures.

 TC "6.3     Monitoring Well MW-107B" \f C \l "2" 6.3  Monitoring Well MW-107B

Gas readings have been taken in the well bore at MW‑107B since May 2002.  During 2012, methane and hydrogen sulfide concentrations in MW‑107B were all below instrument detection levels.
 TC "6.4     Manholes" \f C \l "2" 6.4  Manholes

During 2012, gas readings were taken at 10 manholes around the Dolby II and Dolby III Landfills.  

The following maximum methane levels (methane equivalent, percent by volume) and maximum hydrogen sulfide levels (parts per million [ppm]) were measured during quarterly sampling rounds:


CB #4 – 8.6 percent methane and 31 ppm H2S;


CB #6A – .2 percent methane and non-detectible ppm H2S;


CB #13 – 1.3 percent methane and 6 ppm H2S;

CB #21 – 2.2 percent methane and 8 ppm H2S;

CB #22 – 2.6 percent methane and 1 ppm H2S;

CB #30 – 4.3 percent methane and 12 ppm H2S;

CB #35 – 1.2 percent methane and 5 ppm H2S;

CB #39 – 5 percent methane and non-detectible ppm H2S;

CB #43 – 1.1 percent methane and non-detectible ppm H2S; and

CB #45 – 0.5 percent methane and non-detectible H2S.

The gas readings from the manholes are consistent with leachate collection structures at similar Landfills.  From a health and safety perspective, the manholes can only be accessed using confined space entry procedures.  If any work is to be completed near or within the structures, air monitoring will be implemented as described in the EMP.  
7.0      WASTE STREAMS DELIVERED TO LANDFILL
A total of 2,160 cubic yards of solid waste were delivered to the Dolby III Landfill in 2012.  Table 7‑1 summarizes the quantities delivered by waste stream.  
 TC "7-1     WASTE DISPOSED OF AT DOLBY LANDFILL - 2012" \f T \l "1" 
8.0      FINANCIAL ASSURANCE

According to 06-096 CMR 400(11), the State of Maine is not required to provide financial assurance for closure and post-closure care of the Dolby Landfill facility.  The BGS has the authority to seek legislative appropriations, as necessary, to fund BGS’ anticipated operations and maintenance of the facility as necessary.  
9.0      SUMMARY

Approximately 2,160 cubic yards of waste was placed in the Dolby III Landfill in 2012.  In years previous to 2011, more than 100,000 cubic yards of waste was placed annually.  No covering of the active filling area occurred in 2012.  

Review of the 2012 water quality data from Dolby I, Dolby II, and Dolby III indicates that water quality at the site remains generally consistent with, or improved from, that reported in previous years.  
The following observations are offered relative to site water quality and Landfill operation for 2012:  

(
Groundwater directly downgradient of the Dolby Landfills to the north, east, and west, generally exhibited higher parameter concentrations than that found at the background monitoring location.  
(
Several groundwater parameters were reported at historically low concentrations and several downward concentration trends were apparent in monitoring wells down gradient of Dolby II.  
(
Monitoring wells down gradient of Dolby III, with the exception of MW- 304A and MW-304B indicate increasing trends in several parameters through 2012.  The trend increases are believed to be generally consistent with a monitoring well positioned downgradient from an unlined pulp and paper mill sludge landfill.  
(
In 2010, a pipe boot leak in the leachate pond liner was repaired.  In 2012, 5 gallons of leachate was pumped from the leak detection system.  In 2012, water quality in the leak detection sump was generally similar to that in the leachate pond; however, it should be borne in mind that leachate in the pond is constantly being changed as a matter of inflow, outflow, and precipitation and, as such, identical parameter concentrations would be coincidental.  
(
Surface water quality downgradient of the leachate pond continues to show general improvement since relining of the leachate pond and collection of groundwater from the leachate pond underdrain.  

In MEDEP correspondence (R. Heath to L. Pizzutti dated January 19, 2012), recommendations were made to:  

1.
Relocate the Partridge Brook Flowage (PBF) sampling location; and, 

2.
Replace VOC analysis of leachate with VPH analysis and add monitoring wells MW‑301, MW‑302B, and MW‑302C to the VPH testing.  

In 2012, the PBF sampling point was relocated to a location downstream of the level spreader associated with a nearby stormwater pond.  

In 2012, the leachate pond and groundwater from monitoring wells MW‑301, MW‑302B, and MW‑302C were analyzed for VPHs.  No VPHs were detected in the leachate or groundwater.  EPHs were also analyzed for in the leachate and above monitoring wells; similarly, no EPHs were detected at those locations.  

MEDEP primary drinking water standards (i.e., MCLs and MEGs) were exceeded in several of the groundwater monitoring wells one or more times in 2012.  Arsenic exceeded its respective MCL and MEG at three monitoring well locations.  Iron exceeded its MEG at one monitoring well location; manganese exceeded its MEG at ten monitoring well locations; and, sodium exceeded its MEG at nine monitoring well locations.  Manganese has historically been present in the site groundwater, including in upgradient monitoring wells, at concentrations in excess of its MEG.  The MFCCC concentration for iron was exceeded at three surface water sampling locations and the MFCCC for copper was exceeded at one surface water location for one monitoring round.  Overall, the impact of the Landfill on the surrounding water quality is not considered to pose a threat to public health.  
10.0      RECOMMENDATIONS

BGS should continue to monitor the installed geotechnical instrumentation in the Dolby III Landfill, but at a reduced rate.  The frequency of piezometer monitoring should be adjusted to roughly coincide with ongoing environmental sampling performed at the Landfill (i.e., spring, summer, and fall), unless more active use of the Landfill resumes.  The lack of increased pore-water pressure in the sludge underlying Cells 15 and 16 is expected to continue, as long as no significant loads are applied.  Therefore, the next piezometer monitoring for Cell 16 should be performed sometime during spring/summer 2013.  

BGS should continue the filling sequence as part of the Cell 16 Filling and Monitoring Plan, and proceed with the development and closure sequence as detailed in the Dolby III Landfill Optimization and Closure Plan.  

At this time, no changes to the EMP are recommended other than to reflect the location and parameter changes described earlier in this report.  
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Operator shack southwest of Dolby III;


Dolby III leachate pond pump station control room and sump;


MW�107B located southeast of Dolby III; and


10 catch basins/manholes around the perimeter of Dolby II and Dolby III.


CB #4 


CB #6A


CB #13 


CB #21 


CB #22 


CB #30 


CB #35 


CB #39 


CB #43


CB #45 








� MW-103 and MW-113 were not included in the 2011 Environmental Monitoring Program (As per section 3.5 of the 2010 Annual Report).
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