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1.0  INTRODUCTION 

Pursuant to the requirements of 38 MRSA §1310-N(6-D), this document, and associated 

attachments, serve as the 2012 Annual Report for the Juniper Ridge Landfill (JRL) located off 

Route 16 in Old Town, Maine.  The information contained in this report also addresses the 

requirements of Section 401.4.D of Maine Solid Waste Management Rules, as well as 

Condition 19 of Solid Waste Order #S-020700-WD-N-A, and Condition 4 of Solid Waste Order 

#S-020700-WD-W-M.  As the contracted operator of the Juniper Ridge Landfill, NEWSME 

Landfill Operations, LLC (NEWSME), an indirect subsidiary of Casella Waste Systems, Inc. 

(CWS) is submitting this annual report to the Department of Environmental Protection (DEP) 

on behalf of the Maine Bureau of General Services (BGS).  Pursuant to P.L. 2011, Chapter 

655, Sec. GG-69, on July 1, 2012 the Bureau of General Services in the Department of 

Administrative and Financial Services became the owner and licensee of JRL.  Prior to July 1, 

the State Planning Office (SPO) owned JRL and held its licenses.  The SPO was abolished on 

July 1, 2012.  

 

1.1 Overview 

 

JRL property consists of a 780-acre site accessed off Route 16 in Alton, with a physical address 

of 2828 Bennoch Road, Old Town, Maine.  The actual licensed solid waste footprint of the JRL 

is approximately 68 acres.  A location map of the JRL site and the surrounding facilities is 

shown on Figure 1-1.  The JRL was originally licensed (#S-020700-7A-A-N) by the Board of 

Environmental Protection on July 28, 1993 as a generator-owned landfill for disposal of pulp and 

papermaking residuals generated by the Fort James Paper Mill (now referred to as Old Town 

Fuel & Fiber) located in Old Town, Maine.  The original approved capacity of the facility was 

approximately 3 million cubic yards.  Landfill operations began in Cell 1 in December 1996.   

 

In June 2003, the Maine legislature passed Resolve 2003, Chapter 93, which authorized the 

State of Maine to pursue the purchase of the JRL from Fort James Operating Company.  The 

final purchase agreement between SPO and Fort James would provide disposal capacity for the 

mill’s waste for a 30-year period.  On October 30, 2003, the SPO submitted an amendment 

application to the MEDEP to increase the approved final elevation of the landfill, and to dispose 
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of additional waste streams at the facility.  On February 5, 2004, SPO formally purchased the 

JRL property from Fort James and signed an Operating Services Agreement with NEWSME to 

operate the facility for a 30 year period.  At the same time, all previously approved MEDEP 

operating licenses for the JRL were transferred to the SPO.  On April 9, 2004, the MEDEP 

approved the amendment application and issued permit #S-020700-WD-N-A to the SPO to 

increase the original JRL capacity from approximately 3.3 million cubic yards to approximately 

10.2 million cubic yards (utilizing MSE berms).   

 

Since the signing of the Operating Services Agreement, NEWSME has been operating the site 

and is responsible for all costs associated with development, operational and closure/post-

closure activities at the JRL site. 

 

At the time of this annual report, Cells 1, 2, 3A, 3B, 4, 5, 6, 7, and 8 have been constructed at 

the facility with Cell 7 and 8 being the primary operational cells as of the date of this report. An 

updated site plan may be found in Attachment A of this report. 

 

1.2 Annual Report Format 

 

This Annual Report contains the information required by Section 401.4.D of the Regulations, 

including a general summary of activities during 2012, a compliance evaluation performed by 

JRL’s environmental manager, a summary of 2012 operations and operational information, a 

summary of facility site changes, a summary of the site monitoring performed at and around the 

site during 2011, and an update of the costs and documentation of changes to the closure and 

post-closure funding of the facility.  The 2012 Annual Report fee of $3,296 was previously 

submitted to the MEDEP on February 28, 2013. 
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2.0  SUMMARY OF SITE ACTIVITIES 
 

2.1 Site Activities 

 

Some of the major site activities that occurred at JRL during report year 2012 are as follows: 

 

• Cell 8 was constructed during the 2012 construction season in accordance with 

DEP Solid Waste Order #S-020700-WD-AY-M; 

 

• Two laydown areas were constructed as part of Cell 8 construction activities on 

the east side of the site, along with the flare relocation pad located on the south 

side of the site;  

 

• Constructed detention ponds 7A, 8, and 9 and Cell 8 leachate pump station as 

part of Cell 8 construction activities. 

 

• Intermediate cover systems (consisting of a 40-mil liner) were installed on the 

sideslopes of cell 7 constructed to grade to shed clean stormwater and to assist 

in controlling odors; 

 

• Several new landfill gas collection components were installed throughout cell #7 

that included four new vertical LFG extraction wells, 13 gas collection trenches, 

12” header piping, and lateral extraction piping. 

 

• Discontinued 8 gas collection trenches, 3 vertical wells, and 1 cleanout collector 

due to lack of LFG present. 

 

• Decommissioned groundwater monitoring well MW-207 as part of Cell 8 

construction and replaced with monitoring well MW11-207R.  
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The following MEDEP and Federal applications were submitted and/or approved during 2012 

relating to the operations at JRL. 
 

TABLE 2-1 
 

SUMMARY OF APPLICATIONS SUBMITTED AND/OR APPROVED AT JUNIPER RIDGE LANDFILL 
REPORT YEAR 2012 

 

Application Description and Permit Number Issued Permit Number

MEDEP Application for a solid waste project 
(Cell 8 construction) 

#S-020700-WD-AY-M

MEDEP Chapter 115 Air License Permit #A-921-77-2-A (Received 
11/26/12) 

MEDEP Public Benefit Determination for Expansion #S-020700—W5-AU-N 
(Received 1/31/12)

MEDEP Amendment Application to Accept Municipal Solid 
Waste from Maine Sources 

#S-020700-WD-BC-A 
(Pending as of 12/31/12)

Federal Fish & Wildlife Permit Renewal (Bird Depredation)
 

#MB670894-0

 

 

2.2 Compliance Self-Audit 

 

As required by Section 401.4.D (1) (b) of the DEP Regulations, JRL performed an annual 

evaluation of landfill operations for calendar year 2012.  A copy of the Audit is included as 

Attachment B.   
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3.0  SUMMARY OF OPERATIONS 
 

3.1 Types of Wastes Received At JRL During 2012  

 

During 2012, the waste stream at JRL included construction and demolition debris, FEPR, CDD 

processing residue wood fines, OBW, MSW incinerator ash, municipal wastewater sludge, lime 

mud, wood ash, contaminated soils, pulp/paper sludge, MSW bypass, other approved special 

wastes.   

 

Between January 1, 2012 and December 31, 2012, JRL received a total of 637,303 tons of 

material as compared to 703,880 tons received during report year 2011.  Non-waste-related 

deliveries to the landfill during 2012 consisted of 1,081 tons of tire chips and shreds (utilized for 

landfill gas collection trenches and leachate drainage systems).  

 

Table 3-1 (found on the following page) lists the specific waste types accepted at the landfill 

during report year 2012 and the corresponding tonnages.   

 

The 2012 Annual Solid Waste Management Report for Municipalities and DEP-licensed 

Transfer Stations and Landfills was completed.  A copy of the completed report form for 

calendar year 2012 may be found in Attachment C. 
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TABLE 3-1 
 

SUMMARY OF WASTES ACCEPTED AT JUNIPER RIDGE LANDFILL 
REPORT YEAR 2012 

 
  Type of Waste Quantity 

(tons) 
Origin 

Burn pile ash and/or hot loads area ash               1,552  Maine 
Catch basin grit & street sweepings                  824  Maine 
CDD processing residue - bulky waste            62,945  Maine 
CDD processing residue – fines           152,171*  Maine 
Coal, oil & multifuel boiler ash             6,233*  Maine 
Contaminated soil & debris              1,697  Maine 
Dredged spoils                    55  Maine 
FEPR1            94,178  Maine 
Industrial WWTP sludge            16,301  Maine 
Leather scraps                  257  Maine 
Lime mud and grit              4,280  Maine 
Miscellaneous special wastes                      3 Maine 
Mixed CDD          150,706  Maine 
MSW Bypass2                  729  Maine 
MSW incinerator ash         101,276*  Maine 
Municipal WWTP/POTW sludge            27,973  Maine 
Non friable asbestos                  337  Maine 
Non-hazardous chemical related                  453  Maine 
Oil spill debris                  832  Maine 
Oversized bulky waste (MSW procsng.)               1,744  Maine 
Pulp mill waste               4,651  Maine 
Rock and soil drill cuttings                      -  Maine 
Sandblast grit                  255  Maine 
Short-paper fiber              4,697*  Maine 
Spoiled foods                  169  Maine 
Sulfur slurry & sulfur filter media                      -  Maine 
Treated biomedical waste               1,144  Maine 
Urban fill soil & debris                    39  Maine 
Wood from CDD               1,503  Maine 
WWTP grit screenings                  299  Maine 
TOTAL TONS3 637,303   
1. Total for FEPR includes 1,006.59 tons of Refuse Derived Fuel (RDF) from MERC. 
2. Includes beneficial use of 729 tons of MSW used as soft layer material. 
3. Total does not include purchased materials: tire chips (1,081 tons).  Monthly reports 
include these purchased materials. Total derived from sum of higher significant digit 
numbers, not rounded whole numbers as provided in the above table. 
* Denotes materials used as alternative daily cover.  Only approximately 70% of MSW 
incinerator ash utilized as ADC, the other 30% is mixed with sludge as stabilizer 

  

As seen in Table 3-1 above, the four major waste types received at the JRL facility during report 

year 2012 included CDD processing residue wood fines, construction and demolition debris, 

MSW incinerator ash, and front-end process residue.  In compliance with JRL’s permit 
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condition, wastes going to the landfill were screened in advance in order to assure that no out-

of-state wastes were accepted at the facility.   

 

3.2 Estimates of Capacity Utilized During 2012 and Remaining Capacity 

 

During report year 2012, wastes were primarily disposed of in Cells 7 & 8.  The estimated net 

disposal capacity utilized during the calendar year (using aerial surveys of the entire landfill 

footprint which take settlement and consolidation over this entire footprint into account) was 

approximately 586,775 cubic yards.  The estimated remaining capacity at JRL as of 

December 31, 2011 was approximately 5,280,000 cubic yards.  This remaining capacity is 

based upon the original estimated volume of approximately 10.28 million cubic yards (with MSE 

berms) minus total cubic yards consumed through 12/31/12.  Note that this remaining capacity 

utilizes aerial photography through 11/6/12 and an estimated compaction rate of 0.91 for the 

remainder of November, and December 2012 waste totals.  Since aerial photography is utilized, 

the capacity remaining does take into account capacity that has been gained due to settlement, 

compaction, and/or decomposition of the waste within the landfill up until the date of the 

November survey.  Future settlement and compaction rates will vary.    

 

3.3 Estimates of the Amount of Cover Material Placed 

 

During calendar year 2012, approximately 9.6 acres of Cells 5, 6, & 7 (predominantly 

sideslopes) were covered with a 40-mil synthetic liner as an intermediate cover.  Operational 

areas throughout the year received alternate daily cover (ADC). ADC is also used as a bedding 

layer on the waste sideslopes prior to placement of the intermediate cover.  Materials approved 

as ADC include CDD processing residue wood fines, coal, oil & multi fuel boiler ash, 

contaminated soil & debris, lime mud and grit, MSW incinerator ash, and short-paper fiber. Total 

ADC usage amounted to 235,546 tons.   Utilization of waste-related materials for daily cover 

and bedding for the intermediated cover obviated the use of a roughly equivalent amount of 

virgin soil material. 
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3.4 A Summary of Changes to the Facility’s Operations Manual 

 

With the construction of Cell 8 in 2012, the facility Operations Manual was updated to include 

the new infrastructure and cell development plans.  Additional sections were previously revised 

with the last published copy (May 2010) of the manual to address stormwater management, gas 

management, odor control, environmental and geotechnical monitoring, and leachate 

management. 

 

3.5 Proposed Changes to the Operations Manual or Other Aspects of the Landfill Operations 

 

No cell construction is planned during 2013 Therefore, no additional infrastructure and cell 

development plans will be added to the operations manual in 2013.  Stormwater improvements 

may occur during 2013 and an updated site plan will be developed should these improvements 

occur.  A review of the manual will be completed.  

 

3.6 A Summary of Responses to Spills, Fires, Accidents or Unusual Events at the Landfill 

 

During 2012, the JRL facility experienced one petroleum-related spill incident, one solid waste 

related incident, one fire-related incident, and one leachate related incident. The four incidents 

are detailed chronologically below. 

 

• 7/27/12 – Petroleum Related Spill: On July 27, 2012 JRL experienced a diesel 

spill.  The John Deere 400 rear dump diesel tank was found to be leaking while 

parked in its designated parking area.  Approximately 5 gallons was spilled onto 

the gravel pad.  The contaminated soil was removed and disposed of in the JRL.  

The MEDEP spill hotline was notified at 12:40 pm.  The machine leak had 

stopped, so the machine was parked within the landfill as a precaution until 

maintenance could occur.   It is thought that the leak was associated with a full 

tank, and did not occur with a partially full tank. Spill # B-378-2012 was assigned 

to the spill. 

• 8/5/12 – Solid Waste Incident: At approximately 11:07 pm on August 5, 2012, a 

load of wood knots arrived at the JRL from the Old Town Fuel and Fiber facility.  

The load contained free liquid from the pulping process (black liquor) that leaked 
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onto the access road and scales.  Liquid is not allowed in the wood knots coming 

from the facility.  An unknown amount of liquid was spilled, estimated to be less 

than 50 gallons. The hauler was immediately notified and the scale shut down to 

prevent tracking of liquid.  The street sweeper was used to clean the scales and 

the access road where liquid had dripped.  A third party industrial service 

company was brought on site to clean the sides and under the scales, and the 

contaminated soils on the side of the access road.  The company also washed 

the scales as a precaution during the cleaning process.  The scales were re-

opened once the cleaning had been completed.   

• 8/31/12 – Fire Incident: A small isolated waste fire was encountered at 5:00 pm 

on August 31, 2012 in cell 7.  The fire originated on the north side of cell 7 in an 

area of CDD material that was not covered.  The fire was small in size and 

immediately and successfully extinguished.  Operators immediately smothered 

the combusting material with ash.  This material effectively eliminated the oxygen 

supply and suffocated the fire.  The area was monitored during the weekend for 

signs of re-ignition.  No re-ignition occurred. 

• 10/20/12 – Leachate Incident: At approximately 10:30 am to 12:30 pm, on 

October 20, 2012, JRL experienced an extremely heavy un-forecasted rain 

event.  During the rain event stormwater runoff from the surface of cell 7 that had 

CDD fines for cover combined with flow from the cell 7 gravel access road 

overwhelmed the ditch and associated drainage sump (into the cell) and spilled 

out of the cell onto the intermediate HDPE cover at the base of the cell.  During 

this rain event, a small amount of silt from the roadway and CDD fines were 

washed out as well.    Although the water runoff was considered leachate since it 

had come in contact with waste (CDD fines), it was relatively clean since it was 

surface runoff from the wood fines and had not percolated through the waste 

mass.  Despite this, standard precautions were taken.  An excavator was 

immediately brought in to remediate the overflow so water would remain in the 

cell.  A third party industrial cleaning service was brought in to clean up the 

material that had washed out of the cell onto the intermediate cover.  

Conductivity testing was performed on the associated stormwater controls and all 

stormwater controls were within acceptable levels of conductivity (levels were 

measured to be less than 250μs), so no remediation to these controls was 
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necessary. The MEDEP project engineer was notified Monday morning at 8:45 

am of the incident. 

 

3.7 Updated Cell Development Plans 

 

No cell construction will occur in 2013. Cell development plans provided with the 2011 annual 

report pertaining to Cell 8 development will be utilized in 2013.  

 

3.8 Copies of Reports Prepared in Accordance with the Landfill’s Hazardous and Special Waste 

Handling and Exclusion Plan 

 

During 2012, JRL submitted monthly special waste activity reports to the MEDEP, to the Maine 

State Planning Office from January to September, to the Bureau of General Services from 

October to December, to the Landfill Advisory Committee, and to the City of Old Town.  No non-

permitted special wastes or hazardous wastes were received at JRL during 2012.  

Consequently, no reports were required to be submitted pursuant to JRL’s Hazardous and 

Special Waste Handling and Exclusion Plan.  

 

3.9 Inspections and Testing 

 

During calendar year 2012, JRL personnel performed routine inspections of the landfill and 

infrastructure as outlined in the facility’s Operations Manual.  Copies of weekly inspection 

reports may be found on file in the Environmental Manager’s Office with summary monthly 

inspection reports located in Attachment D of this Annual Report.   

 

3.10 Description of System Failures and/or Repairs 

 

During report year 2012, the following routine maintenance and/or repair functions were 

performed at the facility: 

 

• Sections of the leachate collection piping within the landfill were high pressure 

cleaned to maintain proper drainage. 
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• One leachate pump was removed and replaced with a new unit.  An actuator was 

also replaced on the leachate loadout.  
 

• Two of the blowers on the flare were replaced, one with a new unit and one with 

a rebuilt unit. 

 

• On-site stormwater structures were cleaned and/or repaired in accordance with 

standard BMP’s to maintain erosion & sedimentation control during rain events. 
 

• Various repairs were made to the existing 40-mil intermediate cover systems due 

to developing tears, rips, and holes from movement, settlement, or wind. 
 

• Several landfill gas (LFG) wellheads were repaired throughout the year due to 

normal wear and tear. 
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4.0  FACILITY SITE CHANGES 

During report year 2012, the following minor facility site changes not requiring Department 

approval occurred: 

• Re-graded, mulched, and grassed portions of the embankment along the landfill 

paved access road to enable seasonal mowing, increases safety, and avoids 

overturning along the road should traffic inadvertently leave the roadway. 

• Mowing, brush cutting, and other site maintenance and upkeep activities. 

 

During 2013, the following minor facility site changes not requiring Department approval are 

proposed: 

• Continued safety and visual improvement of the landfill paved access road. 

• Installation of bin blocking for the JRL transfer station site to allow for cleaner 

placement of accepted material. 
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5.0  MONITORING 
 
An annual water quality summary report is included as Attachment E of this report.  Included 

with the summary report is the evaluation of the environmental monitoring data for the JRL site 

for report year 2012.  Based on the results of these data collection activities, the water quality at 

the Juniper Ridge Landfill site can be summarized as follows: 

 

• Site groundwater quality data do not show adverse effects from the performance 

of the landfill cells or leachate collection and transport systems.  At most of the 

sampling locations, the 2012 data indicate that the water quality has remained 

consistent with recent historical data; however, consistent with observations 

made in 2011, water quality in three monitoring wells (i.e., MW-302R, MW-223A, 

and MW-223B) on the northwestern side of the site continues to show upward 

trends in several water quality parameters.  A comparison of the water quality at 

these locations to the landfill leachate indicates that these trends are not 

leachate related but likely associated with infiltration of stormwater runoff from 

site access roads.   

 

• The water quality results suggest that the current sampling program should be 

modified to better reflect current landfill conditions and operational approaches.  

These changes include adding a sampling location and suspending other 

locations since they no longer serve a useful purpose.   

 

• Samples from the landfill cell underdrains have relatively low parameter 

concentrations (e.g., chloride), which indicate the landfill liner system is 

performing as designed and the underdrains are not being influenced by landfill 

leachate.  Some parameter values (e.g., specific conductance) measured in the 

landfill cell underdrain locations in 2012 are higher than the upgradient 

groundwater monitoring locations.  These values are likely attributed to landfill 

cell construction activity where the tie-in of the new cell liner to the old cell liner 

exposes the underdrain to surface water contribution during the construction 

period.  This was the case for the Cell 6 underdrain in 2012.  Cell 6 is directly 
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adjacent to Cell 8, which was constructed during the 2012 construction season, 

and the water quality in this underdrain is reflective of this construction activity.  

 

• The 2012 surface water quality data continue to indicate that there are no 

adverse impacts to downstream surface waters related to the landfill.   

 

As part of the 2012 water quality monitoring program, methane gas was measured during the 

collection of water quality samples at the site monitoring well standpipes, underdrain outfalls, 

leachate collection system, leak detection system, and JRL site property boundaries using a 

hand-held gas meter.  During 2012, all methane gas monitoring results were below the meter 

detection limit.  Hydrogen sulfide (H2S) was monitored at all of the above locations in 2012 and 

was not detected at any of the locations.    The 2012 gas monitoring results indicate no landfill-

related gases are present at the monitored locations. 

 

A summary of landfill gas monitoring is provided in Attachment F.  This routine landfill gas (LFG) 

monitoring took place at various on-site gas management locations with results being submitted 

via electronic deliverable document to the MEDEP as required.  During 2012, a total of 140 

wells were tuned throughout the year.  Seventeen new well heads were added to the well field 

during 2012, including thirteen gas collection trenches, and four vertical wells.  A total of eight 

gas collection trenches, three vertical wells, and one cleanout were discontinued during 2012.  

Of these, two vertical wells were temporarily discontinued due to waste placement.  Average 

monthly methane (CH4) concentrations remained largely unchanged from 2011, remaining 

within the target range of 40-45% most of the year, averaging 40.6% for 2012, a decrease of 1% 

from 2011. Oxygen (O2) concentrations remained low throughout 2012, with only two months 

averaging above 1%.  The annual average O2 concentration in 2012 was 0.7% at the landfill gas 

combustion flare, a significant decrease from the 2011 average of 1.5%. The total flow of landfill 

gas at the JRL flare remained largely unchanged from 2011, with a slight decrease in total flow 

of 2.7%, and month-to-month flows were also very similar to 2011.  The total flow during 2012 

was 1,001 MMSCF.   The total energy generated by CH4 combustion at the JRL flare decreased 

slightly from 2011 by 3.5%. The total energy generated by combustion at JRL during 2012 was 

407,169 MMBTUs. 
 

During 2012, JRL continued monitoring H2S levels on-site and off-site as part of its odor 
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monitoring and control plan.  Stationary H2S monitors are currently positioned at five locations 

surrounding the JRL property and one unit is positioned onsite adjacent to cell 6.  Data obtained 

from monitors located on the Access Road, at West Coiley Road, at Fort James House, and on 

the Stagecoach Road continue to be submitted to the MEDEP on a routine basis. A summary of 

air monitoring completed with the use of stationary H2S monitors is provided in Attachment G.  

Overall, average monthly and annual H2S concentrations remained low at the SPM’s located 

around the landfill.  Additionally, the overall measurable readings around the entire site 

remained low during 2012.  Quantifiable readings decreased at all four locations during 2012.  

Detectable readings decreased at three of the four locations during 2012, with almost no 

change in detectable readings at the fourth, Stage Coach SPM, location.  The largest decrease 

in these readings, -9.1% and -10.8% for quantitative and detectable respectively, is seen in the 

Access Road SPM, supporting the likely influence on the Access Road SPM from sources other 

than the JRL during 2011. The overall measurable readings around the entire site remained low 

during 2012.  Odor-related complaints decreased from 2011 to 2012, with a total of seven odor 

related complaints occurring during 2012 as compared to twenty-one in 2011.  Of these 

complaints, only one was confirmed as likely coming from the landfill in 2012 as opposed to 

seven confirmed in 2011. Surface scan CH4 emission results decreased from 2011 to 2012 with 

a total of six above the 500 ppm level found during 2012 during three surface scans, compared 

with fifty-six above that level during 2011 during four surface scans.   The average concentration 

of detections above 500 ppm decreased in 2012 from 1523 ppm to 999 ppm.  These detections 

continue to be primarily occurring around penetrations in the intermediate cover system and are 

fixed as soon as practical.  Damaged cover boots due to landfill consolidation and settlement 

continue to be the primary cause of the concentrations above 500 ppm.  These damages are 

repaired as soon as practical. 

 

During 2012, JRL continued to monitor site settlement and stability as in the past with the 

assistance of Dr. Richard Wardwell.  The 2012 Geotechnical Monitoring Inspection may be 

found in Attachment H of this report.  The 2011 Geotechnical monitoring Inspection stated that 

summaries of the routine operational inspections are presented in the annual landfill report. In 

accordance with the current GMP (REW 2007b), these routine observations were supplemented 

with an aerial topographic survey of the facility made on November 6, 2012, a site visit made on 

June 27, 2012, and the annual geotechnical inspection performed on November 12, 2012. The 

resulting checklists and photographic records from the site visits, included in the Appendices, 
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document observations that the landfill is performing as anticipated with no excessive 

deformations, slope movements, unexplained ponded water, or leachate breakouts. Specific site 

observations made of the northern slope of Cells 1 & 2 (an area of the landfill underlain with 

waste-stabilized sludge) indicate that this critical portion of the landfill is performing as 

anticipated during design. There are no proposed changes to the Geotechnical Monitoring Plan 

beyond those made in 2008 and 2010.   
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6.0  FINANCIAL ASSURANCE 
 

The closure and post-closure costs have been recalculated to reflect those cells, as of the end 

of calendar year 2012, that have or will be constructed but have not received final cover.  A 

copy of the revised closure and post-closure costs may be found in Attachment I of this report.  

Following approval of the estimates, a revised financial assurance package will be submitted to 

the MEDEP under separate cover.   
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Compliance Self Audit 

 





GENERAL EVALUATION: 
 
 
1.   Are active facility licenses kept on file at the facility? 
 
Copies of active MEDEP licenses may be found in the Environmental Manager’s office 
located at Pine Tree Landfill. Licenses are also available electronically to the landfill 
supervisor and staff at the JRL site. 
 
2.   Do the facility licenses have special license conditions relating to landfill 
operations? 
 
Yes, a number of conditions are laid out in the various permits held by the facility.  
MEDEP licensed conditions are entered onto a company Environmental Compliance 
Database that allows the division manager and compliance manager to monitor 
compliance with submission deadlines and fee requirements.  
 
3.   What pending licenses or approvals were sought from the MEDEP at the time 
of this audit. 
 
• MEDEP approval of JRL’s Operations Manual 
• Amendment Application to Accept Municipal Solid Waste from Maine Sources 

 
4.   Date of payment of MEDEP Annual License Fee. 
 
The 2012 annual license fee in the amount of $12,484 was paid on July 31, 2012.  
 
5. Date of submittal of previous MEDEP Annual Report & Fee. 
 
• MEDEP 2011 annual report was submitted on April 27, 2012. 
• MEDEP 2011 annual report fee of $3,231 was submitted on February 21, 2012. 
 
6. Does the facility have a Host Community Agreement in-place and on file? 
 
A Host Community Compensation and Facility Oversight Agreement was signed with the 
City of Old Town on December 8, 2005. Although not a host community, a Community 
Benefits Agreement also was signed with the Town of Alton on October 6, 2005.  Copies 
of these agreements may be found in the Division Manager’s Office. 
 
7. Does the facility have a current liability insurance policy in-place and on file at 

the facility? 
 
Yes, a copy of the policy is available in the Environmental Manager’s Office. 
 
8. Has the facility submitted an executed financial assurance instrument for 

closure and post closure care along with updated closure/post closure cost 
estimates to the MEDEP? 

 

 2 
 



Yes, performance bonds were initially provided to the MEDEP on February 19, 2004. An 
updated financial assurance package for the closure/post closure care is provided to the 
MEDEP within the annual report.   
 
9. Last date a certified copy of the facility Operations Manual was updated. 
 
The Operations Manual was last formally updated in May 2010.  New cell development 
plans are placed in the manual each year as the landfill adds new infrastructure and 
cells. 
 
10. MEDEP approval date of last updated Operations Manual. 
 
The facility has not received formal MEDEP approval of its Operations Manual. 
  
11. Number and locations of the Certified Copies of the Operations Manual. 
 
Certified copies of the Operations Manual may be found at the following locations: 
 

• The Bangor & Augusta Offices of the MDEP 
• The Municipal Office of the City of Old Town 
• JRL’s Environmental Compliance Manager’s Office 
• JRL’s Operations Supervisor’s Office 
• Manager of State Landfills at DECD 
• Sevee & Maher Engineer’s Cumberland Center Office 

 
12. Operational personnel who received landfill training during audit year. 
 
During 2012, operations personnel received monthly training sessions on a variety of 
topics relating to safety, environmental compliance, and landfill operations. Records 
relating to the ongoing training of landfill personnel are kept on file in the landfill 
supervisor’s office. 
 
13. Are only solid wastes or special wastes as allowed in the landfill’s current 

license accepted and are those wastes handled as described in the landfill’s 
Operations Manual? 

 
Yes, only approved non-hazardous special and solid wastes from Maine are being 
accepted at JRL and are being characterized according to the conditions laid out in the 
facility’s Waste Characterization Plan. 
 
14. Are solid wastes and special wastes permitted for acceptance characterized on 

an ongoing basis in conformance with the characterization plan approved by 
the Department? 

 
Yes, those wastes are being characterized at the required intervals and/or tonnage 
rates. Records associated with waste acceptance are kept on file in the Hampden, 
Maine company office. 
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15. Is access to the facility controlled so that the public is not exposed to potential 
health and safety hazards and access is only permitted when an attendant is 
on duty? 

 
Yes, an attendant is located at the scale house during operational hours. During non-
operational hours the facility is manned by security personnel that perform regular site 
inspections. For public safety reasons, non-employee visitors entering the site during 
operational hours must first stop at the scalehouse and check in prior to further entry.  
The site is secured with fencing.  Doors and gates around the site are locked unless in 
use. 
 
16.  Are the hours of operation and other limitations for access and use 
prominently posted at the entrance to the landfill? 
 
Yes, the facility has the required signage in-place at the entrance to the landfill prior to 
and at the scale house. Additional signage is placed in prominent areas throughout the 
landfill.  
 
17.  Are the access roads within the facility maintained? 
 
Yes, roads from the entrance to the active landfill are maintained year round to 
accommodate passage of vehicles. 
 
18. Are any access roads into the active cell of the landfill constructed and 

maintained to prevent migration of leachate outside of the cell. 
 
Yes, the main access road into the active cell is designed to prevent leachate from 
migrating outside of the cell.  
 
19. Is a road maintenance program appropriately implemented to prevent the 

accumulation of dust, mud, or wastes from the facility access, public, or 
private roads? 

 
Yes, paved roads are mechanically swept, scraped, and/or plowed as needed to prevent 
accumulation of undesirable material on the roads.  Roads are additionally watered 
seasonally as necessary as a further dust control measure. 
 
20. Are the appropriate signs posted or other approved means implemented to 

indicate clearly where solid waste is to be unloaded and the location of any 
separate handling areas? 

 
Yes, drivers are directed by the scale house attendant to the proper staging/unloading 
area where they are then given further instructions via radio communications with the 
operators. Delivery vehicles utilizing the site are required to be equipped with a means of 
radio communication. Hand-held radios are made available as needed. 
 
21. Are the setbacks and buffer strips approved by the Department being 

maintained?  
 
Yes, required setbacks and buffers are being maintained as required. 
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22. Are the cell development plans up-to-date and submitted with the annual 
report? 

 
Yes, updated cell development plans through cell #8, constructed in 2012, have been 
submitted as required.  No cell construction will occur in 2013. 
 
23. Is compaction performed at least once per operating day and more often as 

necessary unless otherwise approved by the Department? 
 
Compaction is currently being achieved at JRL with the use of compactors that are 
continuously in motion in order to achieve favorable compaction rates. 
 
24. Has cover been placed as outlined in the operations manual? 
 
Yes, suitable waste materials, (i.e., alternate daily cover) are primarily being utilized as 
daily cover as necessary. Intermediate soil/synthetic cover materials are being installed 
as slopes reach appropriate elevation & grades. 
 
25. Have storm water management and erosion control measures been 

implemented as outlined in the operations manual? 
 
Yes, storm water management & erosion control measures are being utilized as outlined 
in JRL’s Storm Water Pollution Prevention Plan, located in the Operations Manual. 
 
26. Are leachate management systems including collection, transport, storage, 

and pumping systems maintained in accordance with the site Operations 
Manual? 

 
Yes, systems receive regularly scheduled maintenance and are inspected at pre-
determined intervals in accordance with the site Operations Manual. 
 
27. Are landfill gas systems installed and maintained as outlined in the Operations 

Manual? 
 
Yes, the landfill maintains an active gas collection system consisting of horizontal gas 
collection piping, vertical wells, and a flare. The LFG Operations & Maintenance Manual 
was updated in March 2010. The Landfill Gas Management Plan for future Cell 8 was 
submitted with the Cell 8 construction documentation submitted on March 8, 2012. 
 
28. Is a methane gas-monitoring program implemented to verify the concentration 

of explosive gases generated by the landfill, and if an exceedance is triggered, 
appropriate steps are taken to protect human health and the Department 
notified of the occurrence and the protective steps that were taken? 

 
Yes, methane gas monitoring is being performed as required at the groundwater quality 
wells, landfill surfaces, at landfill structures, and LFG wellheads as required. The facility 
has developed a plan of action that needs to be followed should elevated levels be 
detected. No elevated levels of methane were detected in 2012. 
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29. Are routine inspections of the landfill facilities performed as outlined in the 
Operations Manual, and are records of the inspections kept on file at the 
facility? 

 
Yes, routine inspections are performed at predetermined frequencies in compliance with 
the site Operations Manual, with records of inspections kept on file in the Environmental 
Manager’s office. 
 
30. Does the facility have a fire protection plan in-place and is it outlined in the 

operations manual? 
 
Yes, fire protection procedures are located in the JRL Operations Manual, and are being 
followed as required. 
 
31. Does the facility have a hazardous and special waste handling and exclusion 

plan and is it implemented at the facility? 
 
Yes, the hazardous and special waste handling and exclusion plan may be found in the 
Operations Manual. Appropriate response procedures are followed as required. 
 
32. Does the facility have a litter control plan and is it implemented as outlined in 

the Operations Manual? 
 
Yes, the facility controls off-site litter through the use of strategically placed fencing and 
regular litter patrols. 
 
33. Has the Environmental Monitoring Program been implemented as outlined in 

the Operations Manual? 
 
Yes, requirements as laid out in the environmental monitoring plan are being adhered to. 
The EMP was revised in April 2010. 
 
34. Environmental sampling events being conducted as required and results 

reported to the MEDEP. 
 
A record of environmental sampling events with corresponding dates may be found in 
the annual water quality report being submitted to the MEDEP as part of the Annual 
Report. Site Water quality monitoring was completed on a tri annual basis in April, July, 
and October, with monitoring reports from those events submitted to the MEDEP. 

 
35. Are waste staging and storage areas maintained as outlined in the Operations 

Manual? 
 
Yes, staging and storage areas are being operated and maintained in accordance with 
the site Operations Manual. 
 
36. Is a vector control program in-place and implemented as outlined in the 

operations manual? 
 
Yes, a pest control service regularly visits the site and maintains control devices. 
Additionally, the facility utilizes lethal & non-lethal means of deterring bird populations. 
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37. Does the facility accept asbestos wastes? 
 
The facility is only licensed to accept non-friable asbestos containing wastes and 
manages the material in a manner that minimizes exposure during offloading. 
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ADDITIONAL CONTACTS 
 
A.  TRANSFER STATION or LANDFILL MANAGER   (    Check if not applicable )  
  
 Name:        
     
 Mailing Address:        
 
      City/Town:                                                                                  Zip Code: 
 
      Phone:        
 
 Mobile phone:       
 
    E-mail:         
 
      B.  RECYCLING COORDINATOR   (    Check if not applicable )  
      
      Name:        
 
 Phone:        
 
 E-mail:       
 
 C. RECYCLING COMMITTEE CHAIR:     (    Check if not applicable )   
 
 Name:          
 
 Phone:        
 
 E-Mail:      
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SECTION  1    SUMMARY OF WASTES RECEIVED AND DISPOSITION  
A.  Summary of waste recycling and disposal. 

*Enter code: D=disposed, R=recycled, C=composted, B=beneficial use, E=fuel chip used for energy (wood & tires 
only); O=burned on-site (wood only); or A= Alternative Daily Cover            

 Table continues on next page… 
 
 

Waste Type 
Origin by 
state or 

province 

TONS 
received 

residential 

TONS 
received 

commercial 

Destination(s) 
(may list broker 
for recyclables) 

Transporter(s) 
(leave blank if 
list broker in 

previous 
column) 

Final use/ 
disposition* 

(D, R, C, B, E, 
O, or A) 

MSW                                          

                                     

                                     

                                     

Mixed recyclables/ 
Single Stream              

      
                  

Co-mingled containers                                     

Co-mingled paper & OCC                                     

Office paper grade                                     

Mixed paper grade                                     

Corrugated cardboard 
(OCC)                                     

Mixed newspapers and 
magazines                                     

Newspapers (ONP)                                     

Magazines (OMG)                                     

Mixed glass                                     

Clear glass                                     

Green glass                                     

Brown/amber glass                                     

Mixed household metals                                          

Aluminum cans/foil                                          

Steel cans                                          

WTE metal recovered                                     
Mixed plastics                                     

PETE/ PET (#1) plastic                                          
HDPE (#2) plastic                                          
PVC (#3) plastic                                     

LDPE (#4) plastic                                          

Tires                                          

White goods & scrap 
metal               

      
                     

Vehicle batteries                                          
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*Enter code: D=disposed; R=recycled; C=composted; B=beneficial use; E=fuel chip used for energy (wood & tires 
only); O=burned on-site (wood only); or A= Alternative Daily Cover   
**Landfills – attach additional sheets as needed to detail all types of wastes accepted by state/province of 
origin. 

Waste Type 
Origin by 
state or 

province 

TONS 
received 

residential 

TONS 
received 

commercial 

Destination(s) (may 
list broker for 
recyclables) 

Transporter(s) 
(leave blank if 
list broker in 

previous 
column) 

Final use/ 
disposition* 

(D, R, C, B, E, 
O, or A) 

Mixed CDD 
(unprocessed) (may include 
building materials, furniture & 
carpet, asphalt, wallboard, 
pipes, metal conduit, etc.) 

                                    

Wood from CDD                                     
CDD processing residue 

-     fines              
      

                  

CDD processing residue 
– bulky waste             

      
                  

CDD processing residue 
– other              

      
                  

Asphalt shingles                                     
Sheetrock/wallboard                                     
Furniture                                     
Carpet                                     
Other assorted wastes                                     
Leaf & yard waste                                     
Land clearing debris                                          
Burn pile ash and/or hot 
loads area ash               

      
                     

Aggregate (includes 
concrete, bricks, 
porcelain & incidental 
rocks/soil/sand) 

            

 
 

                        

Cooking oil/grease                                     

FEPR                                     
MSW bypass                                     
MSW incinerator ash                                     
Coal, oil, & multifuel boiler 
ash                                     

Municipal WWTP/POTW 
sludge                                     

Industrial WWTP sludge                                     
Catch basin grit & street 
sweepings                                     

Oil-contaminated soil        
Other** (list)                                            
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Landfills only - Additional information on wastes received  

 
Breakdown by facility of origin for MSW by-pass and FEPR 

 
Waste Type Amount Landfilled 

(note whether tons or cubic yards [CY]) 
Origin by state 

or province 
Facility of Origin 

 
MSW By-Pass
 

                  
                   
                   
                   
FEPR                   
                 

 
 

                   
                   
                   
 
 

Landfill Capacity Summary 
 

MSW* Recycled (tons)   NOTE: If reporting in tons, 
please provide the latest ‘in 
place weight/volume’ 
calculation so that the 
remaining airspace in cubic 
yards may be determined. 

Landfill capacity used by daily cover – this year (cubic yards)       
Landfill Capacity used by waste - this year (cubic yards)       
Total landfill capacity used – this year (cubic yards)       
Total landfill capacity used (cubic yards)       
Constructed landfill capacity remaining (cubic yards)       
Total licensed landfill capacity remaining (cubic yards)       
*do not include tires or composted materials.  
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C.  Universal waste handling - Provide a summary of universal waste handling activities, including the types 
of universal waste accepted and the amounts from residences and businesses sent for recycling.  You can refer 
to or attach copies of your waste shipment records for this information. If you have shipped any of these materials
but do not know the amount, at least note the "Consolidator or other destination" (e.g. Veolia, TRC, Call2Recycle);
Maine DEP may be able to complete your information from other sources.
  
This facility accepts Universal Wastes from: (check all that apply) 
 
     
       Households     Businesses      Municipal buildings/schools        N/A (Direct elsewhere)  
 
 

 
If you do not accept Universal Wastes at your facility, where do you direct your residents and businesses to 
deliver these products?         
 
 
 
 
D.  Waste Oil Management:                Not Applicable 
 
 

Gallons removed by licensed transporter       
Gallons burned on site in waste oil furnace       
Gallons burned by municipality off-site       
Gallons burned off-site by other entity       

 
 Name of transporter:        
  

Waste Type 
Amount 

received from 
households  

Unit of 
measure 

Amount received from 
businesses, municipal 
buildings and schools 

Unit of 
measure 

Consolidator 
or other 

destination 
Monitors and TVs                                     

Computers and 
peripherals                                    

Mercury lamps                        
Compact Fluorescent 
Lamps                        
Mercury thermostats                                    
Other mercury 
devices                                    

Rechargeable 
batteries                                     

Intact ballasts                                    
Other:                                            
Other:                                           
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SECTION  2        REUSE           Not Applicable 
 
Please describe any reuse opportunities for ‘items salvaged’, as may be provided/managed through a ‘Swap 
shop/bargain barn’ or ‘casual  program’, including charity collection boxes, at this transfer station or recycling 
center.  

 
Tons              Estimated?  Yes      No           Use a Building?  Yes      No         
 
 
SECTION  3       COMPOSTING       ☐  Not Applicable  
Municipal Program 
☐ Annual report previously submitted for compost facility license number     
  (If previously reported, check this box and do not duplicate data here.) 
      
List participating municipalities:
 
Enter amount in cubic yards   Amounts are ☐ actual  or   ☐ estimated?  

       

 
Backyard composting - CREDITS                    Not Applicable 

 
List municipalities with a backyard compost education program:        
   (Must attach sample of flyer/media, to receive recycling credit) 

  
List municipalities that ban disposal of leaf/yard waste:                    
 
What percentage of households has a backyard compost pile?             %   (Copy of survey must be submitted) 
 
What percentage of households received a backyard compost bin this year?              before this year?             

 
  

Waste Type Volume 
received 

(cubic yards) 

Volume of 
compost 

produced 
(cubic yards) 

Volume of 
compost 

distributed 
(cubic yards) 

Broker/End-Users 

Vegetative (leaf & yard)        

      
 

       
  
  
  
  

       
  
  
  
  

Food Waste        
Other Organics 
(describe):  
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SECTION 4  - ADDITIONAL INFORMATION ON MUNICIPAL  
SOLID WASTE MANAGEMENT PROGRAM 

              

Municipal Solid Waste (MSW) Collection Practices of Member Communities   

List municipalities which provide curbside trash 
pickup by municipal employees         

List municipalities which contract for curbside trash 
pickup by private hauler(s)          
List municipalities in which  residents contract for 
curbside trash pick up by private haulers         

List the names of haulers operating in 
municipalities        

List municipalities in which residents drop-off trash 
at transfer station          

Estimate MSW taken directly out of communities 
for disposal by private hauler(s) as a percent of total        
 How are trash disposal costs paid?  

List municipalities that pay for commercial 
trash disposal          
List municipalities in which businesses pay 
for commercial trash disposal          
List municipalities which have a “Pay As 
You Throw” program for residents and the 
price per bag for each.  PRICE:         

 
 

Recycling Collection Practices of Member Communities  

List municipalities which provide curbside 
collection of recyclables by municipal 
employees           

List municipalities which contract for curbside 
collection of recyclables by private hauler(s)        
List municipalities in which residents contract 
with private haulers to provide curbside 
collection of recyclables         
List the names of haulers 
        
List the municipalities in which residents drop-
off recyclables at transfer station or recycling 
center         

 
Household Hazardous Waste Collection 
List municipalities that provide for 
Household Hazardous Waste collection        

 Total cost        

Facility or hosting organization        
 Frequency of collection        
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Program information 
Solid Waste Program Expenses:    $      

Income from Recycling:    $      

List municipalities that have mandatory recycling         

List municipalities which have any other solid waste 
and/or recycling ordinances         
List municipalities which have any items banned from 
disposal of by municipal ordinance, and the items they 
ban.       

 
Please attach a copy of your program’s annual financial report. 
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SECTION 5 - Additional Reporting Requirements for DEP-licensed Transfer Stations 
 
1. Provide a summary of factors which affected the operation, design, and/or environmental monitoring 

program. 
 
      
2. Operations 
 
 A. Submit copies of reports prepared in accordance with the transfer station or storage facility's Hazardous 

and Special Waste Handling and Exclusion Plan.      
 
 B. Report on deviations from approved operations manual and proposed changes in operations and/or 

operations manual.      
 
Past Year Deviations 
 
      
Proposed Changes 
 
      
 
3. Summary of staff training provided on operation or maintenance of the transfer station. 
 
      
4. Summary of all spills, fires and/or accidents on-site. 
 
Spills      
 
Fires      
 
Accidents      
 
5. Provide verification of 2 feet till soil between waste, and seasonal high water and bedrock if one or 

more base pads for storage of non-containerized waste is used. 
 
      
 
6. Design 
 
 If any aspect of design was changed, please submit as-built plans and a narrative on these changes (proposed 

design changes for current year may be described). 
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7. Monitoring (if facility has a monitoring plan). 
 Evaluation of past year's monitoring results, monitoring program and equipment; recommended changes 

may be submitted.  Attach additional sheets or provide a separate attachment if additional space is needed. 
 
Monitoring Results      
 
 
 
 
 
Monitoring Program      
 
 
 
 
 
Equipment      
 
 
 
 
 
8. Recommended Changes for transfer station (if any) 
      
 
 
 
 
 
 
9.  Comments:  Please describe any recent improvements in your solid waste and recycling program.  Include 
future plans or concerns for your program. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     _________________________________________________________________________________ 
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SECTION 6.  Additional Reporting Requirements for DEP-licensed Landfills                  
 

Pursuant to 38 MRSA §1310-N(6-D), an annual report and fee shall be submitted by the landfill operator to the 
Department for review and approval.   The annual reporting requirements for landfills are as follows (as listed 
in Chapter 401, section 4.D of the Solid Waste Management Regulations: 
 

(1) General.  The annual report must include: 
 

(a) A summary of activity at the landfill during the past year.  This shall include a narrative 
describing any factors, either at the landfill, or elsewhere, that affected the operation, design or 
monitoring programs of the landfill.      

 
(b) An evaluation of the landfill's operations to verify compliance with the approved operations 

manual, licenses, and regulatory requirements.  This evaluation shall be performed either by 
qualified facility personnel or a qualified consultant.      

 
(2) Operations.  As part of the annual report, the following operational information is required. 

 
(a) A summary of the type, quantity, and origin of waste received (reference tables in Section 1); 
      
(b) Estimates of the capacity of the landfill used during the past year and of the landfill's remaining 

capacity (reference tables in Section 1; 
      
(c) A description and estimate of the amount of cover material used in the past year (reference tables 

in Section 1); 
      
(d) A summary of changes in the operations manual during the past year as submitted pursuant to 

section 4.A(2); 
      
(e) Proposed changes to the operations manual or other aspect of the landfill’s operations; 
      
(f) A summary of responses to spills, fires, accidents, and unusual events that occurred at the landfill 

in the past year; 
      
(g) Updated cell development plans, highlighting any changes to the approved plans and including 

detailed plans for the subsequent two year period.  Approved plans need to be updated whenever 
variabilities in waste disposal rates and other operational factors cause development to vary more 
than 6 months from projected timelines.  Detailed plans must include a narrative and drawings 
that address: layout of the cells, projected grades, location and timing of intermediate and/or final 
cover, location and construction of cell access, any relevant aspects of leachate and stormwater 
management measures, any relevant aspects of erosion and sedimentation control measures, and 
other pertinent facility-specific features. 

      
(h) Copies of reports prepared in accordance with the landfill's Hazardous and Special Waste 

Handling and Exclusion Plan; 
      
(i) A report on the results from the inspections and testing required by section 4.C(12), including a 

report stating the date and findings associated with the annual inspection and cleaning, if 
necessary, of the leachate collection, detection, and transport systems; and 

      
(j) A description of system failures and documentation of repair measures to those systems.      
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(3) Facility Site Changes.  The annual report must document minor changes to the facility site not 
requiring departmental approval that have occurred during the reporting year.  Also, minor aspects of 
the facility site proposed to be changed in the current year may be described in the annual report.  
Changes handled in this manner are those that do not require licensing under minor revision or 
amendment provisions of Chapter 400.      

 
(4) Monitoring.  The following monitoring information must be included in the annual report.  If any of 

this information is submitted with the facility's periodic monitoring reports, only a summary of that 
information is required in the annual report.  Evaluations must be done in accordance with all 
approved monitoring plans for the landfill.      

 
(a) An evaluation of data gathered for each surface water and ground water monitoring point for the 

landfill, including a statistical analysis of the data where appropriate.       
 
(b) An evaluation of the quantity and quality of leachate generated by the landfill during the past 

year, including a comparison of the past year's leachate monitoring results to previous years' 
results.      

 
(c) An evaluation of the quantity and quality of liquid found in the leak detection and removal 

system during the past year, including a comparison of the past year's results to the previous 
years' results.        

 
(d) An evaluation of the gas monitoring results for the past year, including a comparison of the past 

year's results to the previous years' results.        
 
(e) An evaluation of the air monitoring results for the past year, including a comparison of the past 

year's results to the previous years' results.      
 
(f) An evaluation of the condition of each monitoring well.      
 
(g) Any changes to any aspect of the approved monitoring programs proposed in response to the 

changes in operation or design of the landfill, or environmental effects attributable to the landfill 
or its ancillary structures.      

 
(h) An evaluation of the stability and settlement monitoring data collected at each monitoring 

point.      
 
 

(5) Financial Assurance.  The landfill owner or operator must submit an annual update on cost and 
documentation of any changes made to the financial assurance instrument in accordance with 
Chapter 400, section 11.      
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Origin by 
state or 
province

Tons 
received 
residential

Tons received 
commercial

Destination(s) 
(may list broker 
for recyclables)

Transporter(s) 
(leave blank if list 
broker in previous 

column
Final use/disposition (D, R, 

C, B, E, O or A)  

Burn pile ash and/or hot loads area ash Maine N/A 1,552           N/A N/A A
Catch basin grit & street sweepings Maine N/A 824              N/A N/A D
CDD processing residue ‐ bulky waste Maine N/A 62,945         N/A N/A D
CDD processing residue ‐ fines Maine N/A 152,171       N/A N/A A
Coal, oil & multifuel boiler ash Maine N/A 6,233           N/A N/A A
Contaminated soil & debris Maine N/A 1,697           N/A N/A D
Dredged spoils Maine N/A 55                N/A N/A D
FEPR*** Maine N/A 94,178         N/A N/A D
Industrial WWTP sludge Maine N/A 16,301         N/A N/A D
Leather scraps Maine N/A 257              N/A N/A D
Lime mud and grit Maine N/A 4,280           N/A N/A D
Miscellaneous special wastes Maine N/A 3                  N/A N/A D
Mixed CDD Maine N/A 150,706       N/A N/A D
MSW Bypass Maine N/A 729              N/A N/A D
MSW incinerator ash Maine N/A 101,276       N/A N/A A*
Municipal WWTP/POTW sludge Maine N/A 27,973         N/A N/A D
Non friable asbestos Maine N/A 337              N/A N/A D
Non‐hazardous chemical related Maine N/A 453              N/A N/A D
Oil spill debris Maine N/A 832              N/A N/A D
Oversized bulky waste (MSW procsng.) Maine N/A 1,744           N/A N/A D
Pulp mill waste Maine N/A 4,651           N/A N/A D
Rock and soil drill cuttings Maine N/A -               N/A N/A D
Sandblast grit Maine N/A 255              N/A N/A D
Short‐paper fiber Maine N/A 4,697           N/A N/A A
Spoiled foods Maine N/A 169 N/A N/A D

2012 SUMMARY OF WASTES RECEIVED AND DISPOSITION AT JUNIPER RIDGE LANDFILL

Spoiled foods Maine N/A 169            N/A N/A D
Sulfur slurry & sulfur filter media Maine N/A -               N/A N/A D
Treated biomedical waste Maine N/A 1,144           N/A N/A D
Urban fill soil & debris Maine N/A 39                N/A N/A D
Wood from CDD Maine N/A 1,503           N/A N/A D
WWTP grit screenings Maine N/A 299              N/A N/A D

Total** 637,302.51

***Total for FEPR includes 1,006.59 tons of Refuse Derived Fuel (RDF) from MERC.

* Only approximately 70% of the MSW incinerator ash is used as ADC, the other 30% is mixed with sludge as a stabilizer.
** Total does not include purchased materials: tire chips (1,081 tons).  Monthly reports include this purchased material. 
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2012 ANNUAL WATER QUALITY REPORT 
JUNIPER RIDGE LANDFILL 

NEWSME LANDFILL OPERATIONS, LLC 
 
 
EXECUTIVE SUMMARY 

 

During 2012, water quality samples were collected at the Juniper Ridge Landfill in accordance 

with the current Environmental Monitoring Program (EMP) (revised April 2010).  Based on the 

results of these data collection activities, the water quality at the Juniper Ridge Landfill site can 

be summarized as follows: 

 

 Site groundwater quality data do not show adverse effects from the performance 

of the landfill cells or leachate collection and transport systems.  At most of the 

sampling locations, the 2012 data indicate that the water quality has remained 

consistent with recent historical data; however, consistent with observations 

made in 2011, water quality in three monitoring wells (i.e., MW-302R, MW-223A, 

and MW-223B) on the northwestern side of the site continues to show upward 

trends in several water quality parameters.  A comparison of the water quality at 

these locations with the landfill leachate indicated that these trends are not 

leachate related but likely associated with infiltration of stormwater runoff from 

site access roads.   

 

 The water quality results suggest that the current sampling program should be 

modified to better reflect current landfill conditions and operational approaches.  

These changes include adding surface water sampling location on the northwest 

side of the site and suspending several upgradient and downgradient monitoring 

well locations since they no longer serve a useful purpose.   

 

 Samples from the landfill cell underdrains have relatively low parameter 

concentrations (e.g., chloride), which indicate the landfill liner system is 

performing as designed and the underdrains are not being influenced by landfill 

leachate.  Some parameter values (e.g., specific conductance) measured in the 

landfill cell underdrain locations in 2012 are higher than the upgradient 
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groundwater monitoring locations.  These values are likely attributed to landfill 

cell construction activity where the tie-in of the new cell liner to the old cell liner 

exposes the underdrain to surface water contribution during the construction 

period.  This was the case for the Cell 6 underdrain in 2012.  Cell 6 is directly 

adjacent to Cell 8, which was constructed during the 2012 construction season, 

and the water quality in this underdrain is reflective of this construction activity.  

 

 The 2012 surface water quality data continues to indicate that there are no 

adverse impacts to downstream surface waters related to the landfill.   
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1.0     INTRODUCTION 

 

The Juniper Ridge Landfill (formerly the West Old Town Landfill), located in Old Town, Maine, is 

currently owned by the Maine State Planning Office (SPO) and is operated by NEWSME Landfill 

Operations, LLC (NEWSME Operations).  The Juniper Ridge Landfill (JRL) was originally 

owned and operated by Georgia-Pacific (previously known as Fort James and James River 

Paper Company) as a secure, non-hazardous, generator-owned waste disposal facility.  A 

comprehensive description of the site setting and hydrogeology is contained in the 1991 report 

by Sevee and Maher Engineers Inc. (SME) entitled: James River Paper Company Inc., West 

Old Town Landfill Project, Old Town Maine, Volume III, Site Investigation and Hydrogeologic 

Evaluation, August 1991).  Figure 1-1 shows the location of the site.  Figures 1-2 and 1-3 show 

the general site layout and monitoring locations.   

 

Water quality has been monitored at the site since 1990 when the site was first selected for the 

landfill.  This report describes the results of the water quality sampling and analyses for 2012 

and compares the results to historical water quality at the site and to State and Federal water 

quality standards.  The data evaluation includes statistical and graphical evaluations of trends in 

the data by sample location.  Description of the site setting, facility layout, monitoring locations, 

site activities, and analytical parameters are also included herein.   

 

1.1  Landfill Conditions 

 

The landfill has been designed and constructed as a secure waste disposal facility in that the 

groundwater beneath and adjacent to the site is protected by a composite liner and a leachate 

collection system.  Leachate generated at the site is collected and stored in an on-site storage 

tank, then transported to the Old Town Fuel & Fiber wastewater treatment facility for treatment.  

The City of Brewer’s treatment facility is utilized as a back-up leachate disposal location.   
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The facility was originally permitted for the disposal of pulp and papermaking residuals (primarily 

wastewater treatment plant sludges) from the Old Town mill (then owned by James River), 

bottom ash from Lincoln Pulp & Paper, and burn pile ash from the City of Old Town transfer 

station.  In addition to the waste streams historically disposed of at the landfill, the landfill is now 

permitted to receive non-hazardous waste streams including, but not limited to, construction and 

demolition debris, municipal solid waste, incinerator ash, sludges, contaminated soils, and other 

solid waste for which the facility has either blanket or individual permits.   

 

To date, Cells 1, 2, 3A, 3B, 4, 5, 6, 7, and 8 have been constructed; this accounts for 

approximately 56 acres of the permitted 68-acre facility.  The majority of the waste filling in 2012 

occurred in Cell 7, with a small amount of waste placed in Cell 8.  As of December 2012, 

approximately 5,280,000 cubic yards of the site’s permitted capacity remains.  In 2012, Cell 8 

was constructed which is an approximately 8-acre cell located on the southern side of the site, 

adjacent to the Cell 6.  Cell 8 construction included the construction of a landfill cell, temporary 

stormwater storage ponds, and the leachate collection sump and pump station.  Construction of 

Cell 8 began in May 2012 and was substantially completed in September 2012.   

 

1.2  Hydrogeologic Setting 

 

The existing JRL facility is located on the southwestern side of a northwest-southeast trending 

drumlin.  The natural topography in the landfill area slopes downward to the southwest towards 

a large wetland and an unnamed stream which empties into Pushaw Stream (Class B).  Pushaw 

Stream empties into the Stillwater River (Class B) which flows to the Penobscot River (Class B).  

Groundwater beneath the landfill is interpreted to follow the natural surficial topography and, 

therefore, generally flows towards the southwest and towards the unnamed stream.  The large 

change in elevation from northeast to southwest across the landfill area results in upward 

groundwater seepage gradients near the unnamed stream and wetland area.  Horizontal 

groundwater seepage gradients on the western side of the stream indicate that groundwater 

also moves from the west towards the stream, and, thus, the stream acts as a hydrologic 

boundary for groundwater flow from the landfill towards the west.  The interpreted shallow 

groundwater phreatic surface and shallow bedrock groundwater potentiometric surface are 
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shown in Figures 1-4 and 1-5.  The 2012 groundwater level data are generally consistent with 

the data utilized to construct these figures. 

 

The site is underlain primarily by glacial till with marine clay of the Presumpscot Formation in the 

lower topographic areas (e.g., the wetlands in the southwestern portion of the site).  Throughout 

the site, the glacial till generally consists of a very dense brown till, grading to very dense gray 

till with depth.  The till typically ranges from 20 to 50 feet thick beneath the landfill and, thus, 

provides a natural containment layer for the landfill.  In addition, there are several isolated, 

discontinuous washed till zones found beneath the till.   

 

Bedrock beneath the facility has been identified as a light gray and brown metagraywacke and 

metaquartzite interbedded with dark gray phyllite.  The metasediments are typically competent 

and unfoliated except for zones within the phyllite.  The bedrock is mostly unweathered, 

although some discontinuous weathered zones have been observed.  No faulting has been 

observed in bedrock cores and there are no faults mapped in the vicinity of the site.  The 

bedrock surface beneath the landfill is locally variable; however, the surface generally slopes 

towards the southeast towards a bedrock trough that exists in the vicinity of the wetlands and 

unnamed stream at the southwest corner of the site.  There are locations outside of the landfill 

boundary where no soil is present and bedrock is exposed at the ground surface.  This is the 

case on the northwestern corner of the site adjacent to storm water Detention Pond #5.  

 

Based on measured hydraulic conductivities at the site, horizontal hydraulic conductivities of the 

till vary between around 10-7 to around 10-5 cm/sec, resulting in estimated horizontal 

groundwater seepage rates from about 1 foot/year to about 40 feet/year.  Slightly higher 

hydraulic conductivities were measured in the discontinuous washed till, which result in 

estimated localized horizontal groundwater seepage velocities ranging from 50 to 200 feet per 

year in the washed till.  Measured hydraulic conductivities of the bedrock range from around 

10-7 to upper 10-3 cm/sec resulting in estimated horizontal groundwater seepage rates of less 

than 1 foot per day to 40 feet per day in the bedrock fractures.   
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2.0     MONITORING LOCATIONS 

 

2.1  2012 Monitoring Locations 

 

In 2012, water quality samples were collected during sampling events from 23 groundwater 

monitoring wells, three pore-water sample locations, five surface water locations, nine1 

underdrain locations, one leak detection location, and one leachate monitoring location.  These 

monitoring points are summarized in Table 2-1 and Table 2-2 and their locations are shown in 

Figures 1-2 and 1-3.  Groundwater, surface water, leachate, leak detection, and underdrain 

samples from the landfill site were collected in April, July, and October 2012.  Measurement of 

field parameters (e.g., temperature and specific conductance) at the underdrain locations were 

completed on a monthly basis.   

 

2.2  Groundwater Locations 

 

Groundwater samples were collected from 23 monitoring wells during each of the sampling 

events in 2012.  Monitoring wells MW-206, MW11-207R, MW-212, MW-303/MW-303R, and 

MW-304A are positioned upgradient of the landfill.  Monitoring well MW-303 was damaged 

during 2012 during construction activities related to the gas flare pad in the area of the well.  

The site gas flare will be installed at this location in 2013.  This well was replaced, with the 

approval of the Maine Department of Environmental Protection (MEDEP), with monitoring well 

MW12-303R, which is located in the same geologic formation (till) upgradient of the landfill.  

Sampling of MW12-303R was initiated in October 2012.   

 

Monitoring locations MW-204, MW-216BR, MW-223A, MW-223B, MW-227, MW-301, 

MW-401A, MW-401B, MW-402A, MW-402B, and MW09-901 are positioned downgradient of the 

landfill.  Monitoring wells P-04-02, P-04-04, MW04-102, MW04-105, MW04-109R, and DP-4 are 

located in the proximity of the leachate pond and are also downgradient of the landfill.  

Monitoring well MW-302R (the replacement well of MW-302) is considered to be side-gradient 

to the landfill directly adjacent to storm water Detention Pond #5.   
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Stream-based pore-water sample locations PWS10-1, PWS10-2, and PWS10-3 were added to 

the groundwater monitoring program in April 2010.  The pore-water sample locations are 

located downgradient of the landfill along the unnamed tributary to Pushaw Stream and 

represent groundwater in the sediments at the base of the stream.  Information on the geologic 

formation in which each monitoring well is screened, as well as the elevation and distance 

below ground of each screened interval, is listed in Table 2-1.   

                                                                                                                                       

1 Not including composite samples taken at Manhole #5 and Manhole #7, if required see description of 
LF-COMP and LP-COMP on Table 2-2. 
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TABLE 2-1 

GROUNDWATER MONITORING LOCATIONS 
 

Monitoring 
Well Position Relative to Landfill 

Screen Depth
Interval 

(feet-BGS)

Ground Surface 
Elevation  
(ft-MSL)

Screen Interval 
Elevation  
(ft-MSL) 

Geologic 
Formation 
Screened

MW-204 Downgradient 13.8 – 18.8 164.0 150.2 – 145.2 Till 
MW-206 Upgradient 15.0 – 20.0 200.9 185.9 – 180.9 Till 
MW11-207R Upgradient 39.5 – 44.5 212.5 173.0 – 168.0 Bedrock 
MW-212 Upgradient 12.0 – 17.0 217.0 205.0 – 200.0 Till 
MW-223A Downgradient 28.0 – 33.0 173.4 145.4 – 140.4 Bedrock 
MW-223B Downgradient 12.6 – 17.6 173.3 160.7 – 155.7 Till 
MW-227 Downgradient 15.0 – 20.0 160.8 145.8 – 140.8 Till 
MW-301 Downgradient 162.7 – 182.7 163.5 0.8 – -19.2 Bedrock 
MW-302R Side-gradient 19.5 – 29.5 204.5 185.0 – 175.0 Bedrock 
MW-303 Upgradient 34.7 – 44.7 205.3 170.6 – 160.6 Till 
MW12-303R Upgradient 30.4 – 40.4 206.1 175.7 – 165.7 Till 
MW-304A Upgradient 29.5 – 39.5 214.7 185.2 – 175.2 Bedrock 
MW-401A Downgradient 98.8 – 108.8 153.6 54.8 – 44.8 Bedrock 
MW-401B Downgradient 10.0 – 20.0 154.2 144.2 – 134.2 Till 
MW-402A Downgradient 95.5 – 105.5 149.3 53.8 – 43.8 Bedrock 
MW-402B Downgradient 12.0 – 22.0 149.7 137.7 – 127.7 Till 
DP-4 Downgradient (In proximity of 

leachate pond) 
18.5 – 24.5 165.5 147.0 – 141.0 Till 

P-04-02 Downgradient (In proximity of 
leachate pond) 

(32.11 – 37.11)1 166.1 136.6 – 131.6 Till 

P-04-04 Downgradient (In proximity of 
leachate pond) 

(27.21 – 32.21)1 166.7 142.1 – 137.1 Till 

MW04-102 Downgradient (In proximity of 
leachate pond) 

10.0 – 15.0 167.0 157.0 – 152.0 Till 

MW04-105 Downgradient (In proximity of 
leachate pond) 

14.8 – 19.8 162.2 147.4 – 142.4 Till 

MW04-109R Downgradient (In proximity of 
leachate pond) 

15.0 – 20.0 157.1 142.1 – 137.1 Till 

MW-216BR Downgradient 14.6 – 19.6 156.2 141.6 – 136.6 Till 
MW09-901 Downgradient 15.0 – 20.0 161.9 146.9 – 141.9 Till 
PWS10-12 Downgradient about 12 to 18 

inches 
NA NA Stream Alluvium 

PWS10-22 Downgradient about 12 to 18 
inches 

NA NA Stream Alluvium 

PWS10-32 Downgradient about 12 to 18 
inches 

NA NA Stream Alluvium 

 
Notes 
1. Screened interval for P-04-02 and P-04-04 are from top of PVC well. 
2.  New probes installed for each sample event. 
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TABLE 2-2 
 

SURFACE WATER, LEACHATE, UNDERDRAIN, AND LEAK DETECTION MONITORING LOCATIONS 
 

Location 
Designation 

Water Body 
Description 

Position Relative 
To Landfill 

SW-1 Unnamed tributary of Pushaw Stream Downstream 
SW-2 Unnamed tributary of Pushaw Stream Upstream 
SW-3 Unnamed tributary of Pushaw Stream Downstream 
SW-DP1 Storm Water Detention Pond #1 Detention pond 
SW-DP6 Storm Water Detention Pond #6 Detention pond 
LF-UD-1 Cell 1 underdrain at MH #5 Underdrain 
LF-UD-2 Cell 2 underdrain at MH #5 Underdrain 
LF-UD-3A,B Cell 3A & Cell 3B underdrain at MH #5 Underdrain 
LF-UD-4 Cell 4 underdrain at MH #5 Underdrain 
LF-UD-5and6 Cell 5 & Cell 6 Underdrain (combined flow) Underdrain 
LF-UD-6 Cell 6 Underdrain Underdrain 
LF-UD-7 Cell 7 Underdrain at MH #5 Underdrain 
LF-UD-8 Cell 8 Underdrain Underdrain 

LP-LD-1 Leachate pond leak detection at MH #1 
Leachate pond 
leak detection 

LP-UD-1 Leachate pond underdrain south end at MH #7 
Leachate pond 

underdrain 

LP-UD-2 Leachate pond underdrain north end at MH #7 
Leachate pond 

underdrain 

LF-COMP 
Composite sample of LF-UD-1, LF-UD-2, LF-UD-
3A,B, LF-UD-4, and LF-UD-7 when water level in 

manhole covers the inlet pipes at MH #5 
Underdrain 

LP-COMP 
Composite sample of LP-UD-1 and LP-UD-2 

when water level in manhole covers both of the 
inlet pipes at MH #7 

Underdrain 

LT-C4L Leachate – Cell 4 pump station Leachate 

 

2.3  Surface Water Locations 

 

Surface water samples were collected at five locations in 2012.  SW-1, SW-2, and SW-3 are 

collected at the unnamed tributary to Pushaw Stream.  SW-1 and SW-3 are located downstream 

of the landfill while SW-2 is located upstream of the landfill.  SW-DP1 and SW-DP6 are 

collected at storm water Detention Pond #1 and storm water Detention Pond #6, respectively.   

 

2.4  Leachate Sample Locations 

 

During 2012, leachate samples were collected from the Cell 4 leachate pump station designated 

as LT-C4L.  The location of LT-C4L is shown on Figure 1-3.  Use of the leachate pond as the 

primary onsite leachate storage structure was discontinued with the construction of Cell 4 during 

the summer of 2008, resulting in elimination of the pond’s pump station sampling location SW-

LCD.  All leachate generated from Cells 1, 2, 3A, 3B, 4, and 7 flows to the Cell 4 pump station 
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where it is pumped to the site’s above ground leachate storage tank.  Leachate generated in 

Cell 5 and Cell 6 flows to the Cell 5 pump station where it is pumped directly to the site’s 

aboveground leachate storage tank.  Leachate from Cell 8 flows to the newly constructed Cell 8 

pump station where it is pumped to the site’s above ground leachate storage tank.  Leachate 

samples associated with compliance monitoring for off-site wastewater treatment are collected 

at the leachate storage tank loading rack when transport tanker trucks are being loaded.   

 

2.5  Leachate Pond Leak Detection Monitoring 

 

The leachate pond’s leak detection manhole (MH #1) is located outside the northwest corner of 

the leachate pond.  This location is called LP-LD-1 and monitors the leak detection layer of the 

leachate pond.  During 2012, tri-annual water quality field parameters were collected at this 

location.   

 

As previously discussed, use of the leachate pond to store leachate was discontinued with the 

construction of Cell 4 in 2008.  The pond is currently used as a stormwater detention pond for 

the collection of clean surface water runoff from covered areas of the landfill.  Future monitoring 

of the leachate pond’s leak detection system will involve the collection of only field parameters 

during the tri-annual monitoring of the site until the pond is again used to store leachate.   

 

2.6  Underdrain Monitoring 

 

The sample locations where underdrain samples were collected in 2012 are shown on 

Figures 1-2 and 1-3.  The landfill underdrain system supplements as a cell leak detection 

system.  Manhole MH #5, located northeast of the leachate pond, is the sample location which 

receives groundwater entering the underdrains beneath Cells 1, 2, 3A, 3B, 4, and 7.  The 

underdrain for Cell 6 is sampled from a stilling well in the underdrain line.  Flow from the Cell 6 

underdrain is then connected to the Cell 5 underdrain line.  The combined flow from the Cell 5 

and Cell 6 underdrains then drains to a 6-inch diameter pipe outfall located on the southern 

perimeter of the landfill.  Beginning in June 2010, samples collected from this 6-inch diameter 

pipe outfall are now a composite sample from the Cell 5 and Cell 6 underdrains (LF-UD-5 and 
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6); prior to June 2010, samples collected from this 6-inch diameter outfall pipe were for the 

Cell 5 underdrain only (LF-UD-5).   

 

Underdrain samples were collected tri-annually for laboratory analysis and monthly for field 

parameters at sample locations LF-UD-1, LF-UD-2, LF-UD-3A,B, LF-UD-4, LF-UD-5 and 6, LF-

UD-6, and LF-UD-7 during 2012, unless those locations were dry or their sample pipe inverts 

were submerged.  The underdrain for Cell 8 was constructed in 2012 at a discrete location 

shown on Figure 1-2.  Sampling of the Cell 8 underdrain is scheduled to begin in 2013.   

 

Manhole location MH #7, which is located southwest of the leachate pond, is the sample 

location for LP-UD-1 and LP-UD-2, which monitor groundwater entering the southern and 

northern underdrains, respectively, of the leachate pond.  LP-UD-1 and LP-UD-2 were 

monitored by SME tri-annually for laboratory parameters and monthly for field parameters by 

NEWSME in 2012.  The leachate pond underdrain had previously been monitored continuously 

(i.e., daily average) for specific conductance; this continuous monitoring was ended in May 

2012 since the leachate pond underdrain is now day-lighted and its water is not held for 

monitoring.  

 

Historically, during times when LF-UD-1, LF-UD-2, LF-UD-3A,B, LF-UD-4, and LF-UD-7 were 

not able to be sampled separately due to pipe invert submergence, LF-COMP has been 

collected from the manhole MH #5.  This sample provides a composite sample of the 

aforementioned underdrain locations.  This condition occurred during the April 2012 monthly 

sampling event.  LP-COMP samples were not collected during the tri-annual monitoring events 

in 2012 because the conditions did not exist where LP-UD-1 and LP-UD-2 were not able to be 

sampled separately due to pipe invert submergence.  LP-COMP was sampled and monitored 

for field parameters during several of the monthly field parameter monitoring events. 

 

The results of the underdrain monitoring are discussed in Section 6.7.   

 

It should also be noted that a correction was made to the SME database in regard to the Cell 3A 

and Cell 3B underdrain locations.  Previously, the SME database had reported separate 

locations for Cell 3A (LF-UD-3A) and Cell 3B (LF-UD-3B), with the sample location for LF-UD-
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3B consistently reported as dry (i.e., no flow).  The sample location previously identified as LF-

UD-3A actually represents composite flow from Cell 3A and Cell 3B.  The correction results in 

removing the previously named LF-UD-3B location from the database and renaming the LF-UD-

3A location LF-UD-3A,B.  Future data transmittals will reflect this change. 

 

2.7  Annual Monitoring Well Specific Conductance Measurements 

 

At the request of the MEDEP, specific conductance measurements were taken from an 

expanded select list of monitoring wells surrounding the existing landfill operations at JRL 

during the fall sample round of 2012.  Locations measured annually for specific conductance 

are shown on Figure 2-1 and listed in Table 2-3 below.  A summary report table for the specific 

conductance data collected at the site to date is contained in Appendix A.   
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TABLE 2-3 
 

MONITORING WELL AND PIEZOMETER LOCATIONS 
USED FOR ANNUAL SPECIFIC CONDUCTANCE MEASUREMENTS 

 
DP-4 MW11-207R1 

MW04-101 P-04-02 
MW04-102 P-04-04 
MW04-104 P-201A 
MW04-105 P-201B 

MW04-109R P-201C 
MW-204 P-201D 

MW09-901 P-201E 
MW-216BR P-202A 
MW-223A P-202B 
MW-223B P-209A 
MW-227 P-209B 
MW-301 P-209C 

MW-302R P-211A 
MW12-303R2 P-211B 

MW-401A P-220A 
MW-401B P-220B 
MW-402A MW-2121 
MW-402B - 

 
Notes:  
1. Monitoring locations MW11-207R and MW-212 were added to the 

locations for annual specific conductance measurements in 2011. 
2. MW12-303R was added to the locations for annual specific 

conductance measurements in 2012. 
3. Monitoring locations MW04-110, P-214A, P-214B, and P-214C are 

included in the EMP (April 2010) for annual specific conductance 
measurements, but have since been decommissioned. 

 

2.8  Landfill Gas Monitoring Program 

 

Concurrent with the site tri-annual water quality monitoring events, site monitoring wells, 

underdrain locations, leachate manholes, the leak detection manhole, and the JRL site property 

boundaries were monitored for the presence of landfill-related gases during 2012 using a hand-

held, GEM 2000 gas meter.  Figures 1-2 and 1-3 show the gas monitoring locations associated 

with the landfill’s water quality monitoring program.   
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3.0     MONITORING PARAMETERS 

 

Detection monitoring was performed in 2012 at the locations contained in Tables 2-1 and 2-2.  

The majority of the locations listed in Tables 2-1 and 2-2 were analyzed for the detection 

monitoring parameters listed in Table 3-1 in April, July, and October 2012.  As requested by the 

MEDEP, multiple locations (LF-UD-1, LF-UD-2, LF-UD-3A,B, LF-UD-4, LF-UD-5 and 6, LF-

UD-7, LP-UD-1, LP-UD-2, DP-4, MW-204, P-04-02, and MW-401B)2 were analyzed for volatile 

organic compounds (VOCs) during the April 2012 monitoring event, and leachate location 

LT-C4L was analyzed for VOCs during all three 2012 monitoring events.  The leachate location 

(LT-C4L) was also analyzed for the parameters listed in Appendix A, Column 3 of the Chapter 

405 MEDEP Solid Waste Regulations during the April 2012 sample event.   

 

 

                                                 
2 In April 2012, the pipe invert for LF-UD-1, LF-UD-2, LF-UD-3A,B, LF-UD-4, and LF-UD-7 were 

submerged, and a LF-COMP sample was collected. 
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TABLE 3-1 
 

2012 DETECTION MONITORING ANALYTICAL PROGRAM 
 

Water Quality 
Parameter Method 

PQL1 
(mg/l) 

Total Dissolved Solids SM 2540C 10 
Total Suspended Solids SM 2540D 4 
Tannins/Lignins SM 5550B 0.20 
Ammonia (NH3-N) SM 4500 NH3 E/4500NH3 B 0.5 
Arsenic (As) SW846/6010B/3010A 0.005 
Calcium (Ca) SW846/6010B/3010A 0.3 
Iron (Fe) SW846/6010B/3010A 0.05 
Magnesium (Mg) SW846/6010B/3010A 0.3 
Manganese (Mn) SW846/6010B/3010A 0.05 
Potassium (K) SW846/6010B/3010A 0.3 
Sodium (Na) SW846/6010B/3010A 0.3 
Total Organic Carbon (TOC) SW846/9060A 2.0 
Chloride (Cl) SW846/9056 1.0 
Sulfate (SO4) SW846/9056 2.0 
Nitrate (NO3-N) SW846/9056 0.3 
Bicarbonate (HCO3-CaCO3) SM 2320B 1.5 
Volatile Organic Compounds (VOCs)3,7 U.S.EPA 8260B 0.0005 – 0.01 
Chemical Oxygen Demand (COD) Hach 8000 10 
Sulfide8 SW846/9030B 0.10 
Total Kjeldahl Nitrogen (TKN)4 SM 4500 NORC 0.30 
Total Phosphorous5 U.S.EPA 365.3 0.04 
Biochemical Oxygen Demand (BOD)6 SM 5210B 2 
Cadmium (Cd) SW846/6010B/3010A 0.0006 
Copper (Cu) SW846/6010B/3010A 0.003 
Nickel (Ni) SW846/6010B/3010A 0.005 
 
Field Parameters 
Groundwater Elevation 

 
 

Field Measurement 

 
 

NA 
Specific Conductance Field Measurement NA 
Dissolved Oxygen (DO) Field Measurement NA 
pH Field Measurement NA 
Eh Field Measurement NA 
Temperature Field Measurement NA 

Turbidity 
Field Measurement 

(APHA 2130) 
NA 

Monitoring Well Pumping Rate Field Measurement NA 
Surface Water Flow Rate Field Measurement NA 
Field Observations Visual Observations NA 
Total Alkalinity (as CaCO3) Field Measurement 5 
Notes:   
1. At dilution factor of unity   
2. NA = Not Applicable.   
3. VOCs are the 47 organic constituents listed in Appendix I of 40 CFR Part 258.  PQLs for VOCs are reported at a 

dilution factor of unity.   
4. Monitoring wells and leachate only.   
5. Surface waters and underdrain only.   
6. Surface waters only (excluding stormwater detention ponds and underdrains). 
7. In April 2012, LF-COMP, MW-401B, LF-UD-5and6, LF-UD-6, LP-UD-2, DP-4, P-04-02, and MW-204 were analyzed for 

VOC compounds.  Leachate location LT-C4L was analyzed for VOC compounds during all three monitoring events in 
2012.   

8. In April 2012, leachate was analyzed for Appendix A, Column 3 parameters (from Chapter 405 MEDEP Solid Waste 
Regulations), including sulfide.   
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4.0     SAMPLING TECHNIQUES 

 

4.1  Monitoring Wells 

 

Groundwater samples were obtained from the monitoring wells utilizing the low-flow sample 

collection techniques in general accordance with the current EMP for the landfill (revised April 

2010).  The low-flow sampling program includes dedication of a small-diameter (1/8-inch I.D.) 

polyethylene tubing in each well.  The tubing is secured at the top of the well such that the inlet 

of the tubing is placed approximately at the middle of the screen zone in each well.  Prior to 

sampling, the static water level is measured in each well.  A peristaltic pump with an adjustable 

flow rate is used to purge and sample monitoring wells with relatively shallow water tables.  

Monitoring wells with water tables greater than 28 feet below ground surface are sampled with 

dedicated deep well submersible pumps rather than a peristaltic pump due to the depth of the 

groundwater.   

 

The low-flow sampling procedure at the JRL consists of purging the monitoring well at 

approximately 100 to 200 ml/min.  While the wells are purged, water levels and measurements 

of the following parameters are taken through a flow-through-cell at regular intervals: specific 

conductance, temperature, pH, Eh, dissolved oxygen, and turbidity.  Field parameters as well as 

water level measurements are monitored to determine if parameter stabilization has occurred as 

outlined in the EMP.  Once stabilization of the field parameters has occurred, in particular water 

levels and turbidity, a sample is collected for chemical analysis.  Several of the wells have very 

low recharge rates and, therefore, do not stabilize even under low purge rates.  For these wells, 

a sample is obtained after purging the liquid present in the sampling tube and pump.   

 

 4.2  Surface Water Underdrain, Leak Detection, and Sampling Leachate Locations 

 

Grab samples are collected at the surface water, underdrain, leak detection, and leachate 

sampling locations, which is consistent with historical sampling methods and in accordance with 

the EMP.  These samples are not filtered prior to analysis.   

 

4.3 Gas Monitoring 
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Gas monitoring at the monitor wells and underdrain locations was done using a GEM 2000 gas 

meter manufactured by Landtec of Colton, California with an auxiliary H2S pod.  Measurement 

of headspace gas in the monitoring wells is measured by placing the probe tip into the upper 

few inches of the well casing immediately after the well cap is removed.  Gas measurements at 

underdrain locations are measured by placing the probe at the manhole opening where 

underdrain samples are collected.  The meter is calibrated daily before use.  Methane, carbon 

dioxide, and oxygen are reported as percent by volume.  Hydrogen sulfide is reported in parts 

per million by volume.   

 

4.4  Sample Handling and Chain-of-Custody 

 

After collecting the water quality samples, the samples were preserved on ice in coolers and 

shipped by SME to Maine Environmental Laboratory of Yarmouth, Maine for analyses.  

Analytics Environmental Laboratory, LLC in Portsmouth, New Hampshire performed the VOC 

analyses.  Katahdin Analytical Services of Scarborough, Maine performed the semi-volatile 

organic compounds (SVOCS), pesticides, herbicides, and polychlorinated biphenyls (PCBs) 

analyses for the spring (April) 2012 sampling event.  Chain-of-custody sheets prepared by the 

sampling personnel accompanied the samples and contain the signatures documenting the 

transfer of the water quality samples from the field sampler to the receiving laboratory.   
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5.0     DATA VALIDATION AND QUALITY CONTROL (QC)/QUALITY ASSURANCE (QA)  

 

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.  SME followed EMP (revised April 2010) procedures to ensure that both 

the field instruments and protocols employed generate data that is reliable and provided valid 

analysis results; instruments were calibrated, analyses were conducted to determine potential 

matrix interference as necessary, precision and accuracy were checked, and hold-times were 

verified.  Analytical QA/QC involves the use of approved analytical protocols by a qualified 

laboratory.  Water quality samples were all analyzed within the required hold-times. 

 

Data validation and laboratory quality control procedures were followed and documented as 

described in the MEDEP Solid Waste Management Rules, Chapter 405.  During 2012 sampling 

rounds, duplicate water quality samples were obtained from several monitoring locations, as 

discussed in water quality data submittals for each round.  Reports on Relative Percent 

Difference (RPD), calculated ratios of TDS to specific conductance, and values falling outside of 

historic ranges for each sampling round were presented in each of the three data transmittals 

provided in 2012.   
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6.0     WATER QUALITY EVALUATION 

 

Groundwater and surface water quality samples were collected at monitoring locations 

designated in the EMP (revised April 2010) during April, July, and October 2012.  Laboratory 

analytical reports, field data sheets, and data validation documentation have been presented in 

tri-annual data submittals forwarded to MEDEP during 2012 for each sampling round.   

 

Noteworthy observations in the data for 2012 have been identified and are reported below for 

groundwater monitoring locations (Section 6.1), surface water monitoring locations (Section 

6.2), leachate monitoring (Section 6.3), leak detection monitoring (Section 6.4), and underdrain 

monitoring (Section 6.5).  Appendix B contains tables of water quality data collected from 1990 

through 2012 for the sampling locations and parameters identified in this report.  Water quality 

data not specifically referenced in this report are considered to be generally consistent with the 

previously collected water quality data for the JRL and are not changing significantly over time.  

The methods used for analyzing the water quality data in 2012 are summarized below. 

 

Box and Whisker Plots and Data Summary Sheets.  2012 water quality data for each 

monitoring location are summarized in the data summary sheets contained in Appendix C of this 

document.  The summary sheet prepared for each sampling location contains a map and 

description of the monitoring point, a 2012 water quality data summary, and a statistical 

summary of the historic data prior to 2012.   

 

Also included in Appendix C are box and whisker plots of select monitoring parameters for each 

of the sampling locations.  The box and whisker plots graphically illustrate the annual 

concentration ranges and annual median value for the analytical results of each parameter, and 

also provide a useful way to visually identify long-term and short-term trends in the water quality 

data.  Where long-term trends occur in the data, the trends are typically visually detectable on 

the plots.  Plotting the range of annual values on the box and whisker plots also provides a 

sense of the variability of the annual data (statistically expressed as a standard deviation) and 

whether or not an apparent trend may be real or lies within the inherent variability of the data.  

Visual observation of water quality trends over time using the historical data (including 2012 

data) is aided by using a fast-Fourier transform regression of each of the summary parameter 



 

____________________ 6-2 
\\Nserver\cfs\Casella\OldTownLandfill\Water Quality\Docs\R\2013\2013(12)casella-annualWQ_rpt0419.doc 
Sevee & Maher Engineers, Inc. 
April 19, 2013 

annual mean concentration values.  A graph of the fast-Fourier regression accompanies the box 

and whisker plots in Appendix C.   

 

Mann-Kendall Trend Analyses.  Mann-Kendall trend analyses were run for the JRL water 

quality data to screen for potential statistically significant changes in water quality parameter 

concentrations over time.  The Mann-Kendall analysis was chosen because it is nonparametric 

and is robust to outliers, missing data, and non-detects.  Time-series plots of water quality 

parameter concentrations often contain multiple trends over time due to various factors.  In 

order to evaluate current trends for this annual report, the Mann-Kendall trend analyses were 

run for the site data over two time periods; from the end of 2012 back five years and three 

years.  The three-year and five-year timeframes are suitable for evaluating landfill performance 

and changes in water quality related to recent site operations and clearly identify ongoing 

trends.   

 

The Mann-Kendall test was run with a 0.05 Type-I error (i.e., 95% confidence level).  For this 

evaluation, we consider a statistically significant trend to be one in which the potential Type-I 

error is less than 0.05.  The Mann-Kendall results for groundwater, surface water, leachate, leak 

detection, and underdrain locations are included in Appendix D and are discussed by location in 

Sections 6.1 through 6.5.  It should be noted that trend analyses resulting from analytical data 

that is always or almost always non-detect are at times positive for increasing or decreasing 

trend screenings due to changes in the laboratory detection limit reported.  In those cases, 

those trends are interpreted and reported as no trends; these instances are identified in 

Appendix D.  This occurrence is frequent for JRL site water quality due to the generally low 

parameter concentrations in groundwater at the site.  Examples of parameters for which this 

occurs frequently include ammonia and nitrate, which are typically non-detect at most 

groundwater monitoring locations, but had increased reporting limits in 2012.  

 

The trend analysis is used as one of the screening tools to review the water quality and must be 

viewed in conjunction with other factors such as the specific parameter exhibiting the trend and 

the parameter concentration detected at the monitoring locations (i.e., a specific parameter 

could have an increasing trend, but remain within a range consistent with upgradient 

concentrations).  The results of the trend screening analyses are compared visually with the 
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time-series plots (box and whisker plots) described above to aid in assessing the actual 

significance of statistical trend.   

 

Although rapid increases in concentrations of multiple parameters at a monitoring location may 

reflect site operational impact such as spillage of leachate or a landfill liner failure, changes in 

one or only a few parameters at a given monitoring location are also potentially the result of 

changes in groundwater conditions unrelated to the landfill leachate (e.g., decreases in natural 

precipitation recharge to the groundwater will change redox, alkalinity, and pH conditions, which 

allows the release of various constituents such as iron, manganese, and arsenic from soils and 

bedrock into the groundwater).  Generally, at a given monitoring well, an increase in landfill 

leachate contribution should result in increased chloride concentrations due to its presence at 

high concentrations in the JRL leachate (i.e., between 2,560 mg/L to 21,500 mg/L at LT-C4L 

since sampling began at that location in April 2009) and the conservative nature of chloride in 

terms of adsorption, precipitation, and degradation.  Therefore, sudden increases in chloride 

concentration is believed to be a reliable indicator of landfill impacts resulting from the presence 

of JRL leachate assuming that no other natural or anthropogenic sources of chloride are 

present.  Specific conductance is also a useful parameter for assessing water quality across the 

site as it gives an indication of the total dissolved constituents at each monitoring location.  

Nearly all other chemical constituents are subject to changes in concentrations resulting from 

interactions between soil, rock, and groundwater in addition to the presence of leachate.  It is 

important to note, however, that increases in chloride may also be due to runoff and recharge 

from salting or dust control of nearby roadways.  Therefore, increases in multiple (4 or more) 

parameters, especially when including chloride, are believed to be the most reliable indicator of 

potential landfill leachate impacts that require further investigation.  At these locations, further 

analysis of water quality data is completed to ascertain the potential causes for the change in 

water quality.  

 

Concentrations above MCL, MEG, MFCCC.  Parameters measured at the site groundwater 

monitoring wells and pore-water sample locations that were above their U.S. EPA Maximum 

Contamination Levels (MCLs) or Maine Maximum Exposure Guidelines (MEGs) during 2012 are 

identified in detail Sections 6.1 and 6.2.  In summary, only one parameter (i.e., arsenic) of the 

parameters analyzed at groundwater monitoring locations, was detected above an MCL in 2012.  
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Arsenic concentrations were detected above their MCL at eight locations during one or more 

monitoring event in 2012.  Although arsenic concentrations were above the arsenic MCL at 

multiple locations, the arsenic levels at the site (reported as high as 0.021 mg/L in 2012 at MW-

402A in July 2012) are consistent with arsenic concentrations occurring naturally in Maine 

groundwater and are not interpreted as impact from the landfill (Ayotte, Montgomery, Flanagan 

and Robinson, 2003.  Arsenic in Groundwater in Eastern New England: Occurrence, Controls 

and Human Health Impacts; Loiselle, Marvinney and Smith, 2001.  Spatial Distribution of 

Arsenic in Ground Water Wells in Maine; Ayotte, Nielson, Robinson, and Moore, 1999.  Relation 

of Arsenic, Iron, and Manganese in Ground Water to Aquifer Type, Bedrock Lithogeochemistry 

and Land Use in the New England Coastal Basins).  Only three parameters (i.e., arsenic, 

manganese, and sodium) were detected at concentrations above an MEG in 2012.  Manganese 

and sodium were above their respective MEGs at only two locations each.  The sample results 

did not detect concentrations of nitrate, cadmium, copper, iron, nickel, ammonia, or VOCs3  

above their respective MCL or MEG at the groundwater monitoring locations sampled in 2012.  

 

Parameters measured at the site surface water monitoring locations that were above their 

Maine Freshwater Criterion Continuous Concentrations (MFCCCs) are identified in detail in 

Section 6.2.  In summary, MFCCCs cadmium, copper, and iron were above their respective 

MFCCCs at multiple surface water monitoring locations in 2012.  There were no MFCCC 

exceedances for chloride, arsenic, nickel, or ammonia at any of the surface water monitoring 

locations in 2012. 

 

6.1  Groundwater Quality 

 

6.1.1  Bedrock Groundwater.  Groundwater quality in the bedrock is measured at seven 

monitoring wells.  Bedrock groundwater upgradient of the site is monitored at MW-304A and 

MW11-207R.  Both upgradient bedrock groundwater monitoring wells are currently located in 

areas that have not been disturbed by site operations, and are presently considered to be 

unaffected by both landfill leachate and landfill operations.  Bedrock groundwater downgradient 

of the landfill area is monitored at MW-223A, MW-301, MW-401A, and MW-402A.  Monitoring 

                                                 
3 Groundwater analyses for VOCs occurs only at DP-4, P-04-02, MW-204, and MW-401B. 
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well MW-302R monitors groundwater along the northwestern side of the landfill and is 

interpreted to be cross-gradient of the landfill rather than downgradient.  Notable observations in 

bedrock groundwater quality during 2012 are as follows: 

 

6.1.1.1  Upgradient Bedrock Groundwater Monitoring Wells 

 

 MW11-207R is located outside of the construction and operational area of the 

landfill and replaced MW-207 in 2011.  Consistent with the 2011 data, there were 

no exceedances of MCLs or MEGs for parameters analyzed at MW11-207R in 

2012.  Water quality at MW11-207R in 2012 was consistent with data from the 

fall round of 2011.  The 2012 annual maximum specific conductance value of 103 

µmhos/cm and chloride concentration of 2.1 mg/L at MW11-207 were very low 

and in the range expected in an upgradient groundwater monitoring well.   

 

Monitoring well MW-304A is located upgradient from the landfill and outside of 

the area of landfill construction.  There were no MCL or MEG exceedances of 

analyzed parameters at MW-304A in 2012.  In 2012 and historically, groundwater 

quality data from MW-304A has not indicated influence from site activities.  The 

Mann-Kendall analyses indicate that there are no statistically significant 

increasing or decreasing trends (95% confidence level) for multiple parameters 

(4 or more) at MW-304A for 5-year or 3-year periods from the end of 2012.  The 

2012 annual maximum specific conductance value of 141 µmhos/cm and 

chloride concentration of 1.9 mg/L at MW-304A were very low and in the range 

expected in an upgradient groundwater monitoring well.   

 

6.1.1.2  Downgradient Bedrock Groundwater Monitoring Wells 

 

 Water quality from downgradient bedrock monitoring well MW-223A includes 

parameter concentrations greater than those at the upgradient bedrock 

monitoring wells.  There were no MCL or MEG exceedances of analyzed 

parameters at MW-223A in 2012; however, MW-223A has statistically significant 

increasing trends (95% confidence level) for chloride, specific conductance, 
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arsenic, calcium, magnesium, potassium, sodium, total dissolved solids, 

bicarbonate, and turbidity for the past five years.  Similarly, eight parameters, 

including chloride, have statistically significant increasing trends (95% confidence 

level) over the past three years at MW-223A.  Six parameters were detected at 

new historic maximum values during one or more sampling event in 2012, 

including specific conductance, alkalinity, calcium, total dissolved solids, and 

chloride. 

 

Multiple parameter concentrations have increased in recent years at MW-223A.  

Review of the data indicates that the increases are subtle between about 2007 

and the end of 2008, and more pronounced since 2009.  The annual maximum 

specific conductance value and chloride concentration in 2012 at MW-223A were 

400 µmhos/cm and 24.4 mg/L, respectively, which were both historic maximum 

concentrations at this location.  In comparison, these values were 189 µmhos/cm 

(specific conductance) and 2.6 mg/L (chloride) during the October 2008 sampling 

event.  In our evaluation of MW-223A water quality in 2011,4 we noted that its 

parameter concentrations and trends were not dissimilar to what has been 

observed historically at some upgradient groundwater quality monitoring wells 

located in both the overburden and the bedrock (e.g., MW-303, MW-207, and 

MW-212).   

 

While these changes do suggest that something is affecting water quality in this 

well, the current specific conductance and chloride levels do not suggest landfill 

leachate impact.  Comparison of MW-223A to landfill leachate collected from 

LT-C4L is illustrated on a piper diagram for July 2012 water quality data on 

Figure 6-1.  The diagram indicates that water quality at MW-223A in July 2012 

still remains generally similar to upgradient groundwater monitoring locations and  

                                                 
4 SME 2012, Juniper Ridge Landfill, NEWSME Landfill Operations, LLC 2011 Annual Water Quality 

Report. 





 

____________________ 6-8 
\\Nserver\cfs\Casella\OldTownLandfill\Water Quality\Docs\R\2013\2013(12)casella-annualWQ_rpt0419.doc 
Sevee & Maher Engineers, Inc. 
April 19, 2013 

other downgradient groundwater monitoring locations, and it remains distinct 

from the leachate water quality.  Additionally, given that the landfill underdrain 

location samples have not historically exhibited parameter values indicative of 

landfill leachate influence, the increasing parameter values detected at MW-223A 

in the past several years are likely attributed to groundwater quality changes 

associated with construction of the landfill, or from a source associated with site 

activities, and do not indicate the presence of leachate in the groundwater 

beneath the landfill.   

 

The location of MW-223A relative to the location of site infrastructure suggests 

that the current water quality changes at this well (i.e., increasing parameter 

values) may be related to infiltration of surface water runoff in the vicinity of the 

northwest corner of the landfill; which is partially directed toward storm water 

Detention Pond #5, and partially around the northwest corner of the landfill 

toward storm water Detention Pond #1 (SW-DP1).  It should be noted that similar 

water quality trends and concentrations have been observed at MW-223B, the 

shallow companion well to MW-223A, and MW-302R, which is located proximate 

to Detention Pond #5.  Water quality data for MW-223B and MW-302R are 

discussed further on later sections. 

 

 MW-301 is a deep bedrock monitoring well (screened 162.7 feet-BGS to 182.7 

feet-BGS) located downgradient from the landfill in proximity of the leachate 

pond.  There were no MCL or MEG exceedances of analyzed parameters at 

MW-301 in 2012.  Parameter concentrations at MW-301 remained relatively low 

in 2012, with no statistically significant increasing or decreasing trends (95% 

confidence level) for multiple parameters (4 or more) over the past three-year 

and five-year periods back from 2012.  The concentrations of several parameters 

are marginally higher than at the upgradient bedrock monitoring locations, but 

are still at low levels (e.g., the 2012 annual maximum specific conductance value 

at MW-301 in 2012 was 202 µmhos/cm in July 2012 compared to the annual 

maximum value of 141 µmhos/cm reported for MW-304A in 2012).  The 2012 

annual maximum chloride concentration at MW-301 was 2.3 mg/L, which is an 
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indication that the subtle differences in water quality at MW-301 compared to 

upgradient water quality are not a result of leachate influence.  

 

 Downgradient bedrock monitoring wells MW-401A and MW-402A both have 

relatively low parameter concentrations, similar to or only slightly greater than 

those measured upgradient of the landfill.  There were no MCL or MEG 

exceedances of analyzed parameters at MW-401A in 2012.  Consistent with 

historical data, arsenic was detected above its MCL and MEG (i.e. 0.010 mg/L) at 

MW-402A in April 2012 at 0.019 mg/L, July 2012 at 0.021 mg/L, and October 

2012 at 0.017 mg/L.  Arsenic concentrations at MW-402A were lower in 2012 

than during 2011.  The presence of arsenic above the MCL standard in this well 

is consistent with the presence of natural arsenic concentrations in groundwater 

in the State of Maine as discussed earlier in Section 6.0.  Besides arsenic, there 

were no other parameters above their respective MCL or MEG at MW-402A in 

2012. 

 

There were no statistically significant increasing trends (95% confidence level) 

over that past three years at either MW-401A or MW-402A, and only one 

parameter, arsenic, had a statistically significant increasing trend at both MW-

401A and MW-402A over the past five years.  

 

The 2012 annual maximum specific conductance value and chloride 

concentration at MW-401A were 126 µmhos/cm and 1.9 mg/L, respectively.  The 

2012 annual maximum specific conductance value and chloride concentration at 

MW-402A were 125 µmhos/cm and 2.3 mg/L, respectively.  These parameter 

values are low and comparable to upgradient monitoring locations for both 

MW-401A and MW-402A, and do not indicate water quality impacts from the 

landfill.   
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6.1.1.3  Cross-gradient Bedrock Groundwater Monitoring Well 

 

 Monitoring well MW-302R is located cross-gradient of the landfill on the 

northwest side of the site, but downgradient from the garage facility, former 

topsoil and stump stockpile area, and a subsurface wastewater disposal field.  

Moreover, MW-302R is directly adjacent to storm water Detention Pond #5.  The 

roadways uphill and adjacent to MW-302R drain into a ditch that passes 

alongside of the well and into Detention Pond #5.  Thus, the water quality at MW-

302R is influenced by site features other than the landfill.  Although this well is 

screened in the bedrock, the bedrock surface appears to be within a few feet of 

the bottom the detention pond.  The greater extent of fluctuation of the water 

level in this well compared to other site monitoring wells, as summarized on the 

data tables included in Appendix B, suggest that there is a hydraulic connection 

between the bottom of the pond and this well.   

 

With the exception of sodium, there were no MCL or MEG exceedances of 

analyzed parameters at MW-302R in 2012.  Sodium exceeded its MEG (i.e. 20 

mg/L) at MW-302R in October 2012 at a concentration of 28.6 mg/L.  Sodium 

and chloride concentrations at MW-302R are higher than the sodium and 

chloride concentrations detected at upgradient bedrock groundwater monitoring 

wells.  A sodium concentration of 28.6 mg/L (October 2012) and chloride 

concentration of 66.1 mg/L (October 2012) were detected above previous historic 

maximum concentrations.  As illustrated above in Figure 6-1, MW-302R is shown 

to have a distinct water quality signature as compared to other groundwater 

monitoring locations at the site.  These differences in water quality are likely 

attributed to runoff from the above mentioned roadway drainage ditch near MW-

302R, or perhaps from a hydraulic connection between Detention Pond #5 and 

MW-302R.  Portions of the ditch are located on bedrock, and the ditch collects 

runoff from the landfill access road. 

 

The sodium and chloride concentrations at MW-302 have a wide range of 

seasonal fluctuation, with a sodium concentration of 13.2 mg/L in April 2012 and 
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a chloride concentration of 28.2 mg/L in April 2012.  While sodium and chloride 

have statistically significant increasing trends (95% confidence level) over the 

past five years, only one other parameter (sulfate) has a statistically significant 

increasing trend over that period.  Sodium and chloride do not have a statistically 

significant increasing trend over the past three years.   

 

Given the noted parameter concentrations at MW-302R in recent years, which 

have continued in 2012, additional site activities should be undertaken to 

address the water quality at this location.  These activities should focus on the 

stormwater control structures such as the ditch and detention pond described 

above.  Our recommendations for these activities are described in Section 8.0 of 

this report. 

 

6.1.2  Soil Overburden Groundwater.  During 2012, groundwater quality in the overburden was 

monitored at 16 monitoring wells, and three pore-water sample locations.  The soil overburden 

consists of glacial till at the upper site elevations and marine clay along the unnamed stream 

west of the landfill.  Notable observations in soil overburden groundwater quality are as follows. 

 

6.1.2.1  Upgradient Overburden Groundwater Monitoring Wells 

 

Soil overburden groundwater upgradient of the site is monitored at three locations: 

MW-206, MW-212, and MW-303/MW12-303R (MW-303 was decommissioned after the 

April 2012 sampling event and replaced by MW12-303R prior to the October 2012 

sampling event).  While the overburden groundwater monitoring wells upgradient from 

the landfill are not influenced by landfill leachate, MW-303/MW12-303R and MW-212 are 

located in areas that could be influenced by landfill operations (e.g., near roadways, 

near temporary storm water structures, or in areas that have been affected by 

disturbance of vegetation and soils).   

 

 Upgradient soil overburden monitoring wells MW-206, MW-212, and MW-303 

generally have relatively low historic parameter concentrations.  MW-303 was 

replaced by MW12-303R following the April 2012 sampling event and was 
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installed in the same geologic formation (till) as MW-303; the groundwater quality 

measured at MW12-303R in October 2012 is similar to that measured at MW-303 

in April 2012.  In 2012, MW-212 was dry during all three monitoring events; it is 

not uncommon for MW-212 to be dry during sampling events.   

 

While MW-206 and MW-3035 have multiple (four or more) parameters with 

statistically significant increasing trends (95% confidence level) over the past five 

years, the parameter values remain relatively low and the increasing trends are 

likely attributed to site construction, development, and operational activities.  A 

visual inspection of the data shows that the increases in parameter 

concentrations are least evident at MW-206.  The water quality in this well 

demonstrates that background groundwater quality at the site can vary over time 

irrespective of landfill operations.   

 

The 2012 annual maximum specific conductance values and chloride 

concentrations at upgradient monitoring wells MW-206 and MW-303/ 

MW12-303R are included below on Table 6-1.  Table 6-1 also includes the 2012 

annual maximum chloride concentrations and specific conductance values for all 

downgradient overburden monitoring wells for reference throughout this section.   

 

None of the analyzed parameters at MW-206 and MW-303/MW12-303R in 2012 

were above applicable MCL or MEG concentrations.  Parameter concentrations 

that exceeded historical minimum and maximum concentration values for the 

upgradient overburden monitoring locations are identified on the individual water 

quality summary sheets contained in Appendix C.   

 

                                                 
5 Note that the statistically significant trend analyses for MW-303 includes data only through April 2012 

due to the well replacement. 
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TABLE 6-1 
 

2012 ANNUAL MAXIMUM SPECIFIC CONDUCTANCE VALUES  
AND CHLORIDE CONCENTRATIONS AT 

OVERBURDEN GROUNDWATER MONITORING LOCATIONS 
 

Location 
Designation 

Specific 
Conductance 
(µmhos/cm) Chloride (mg/L) 

Position Relative 
To Landfill 

MW-206 157 1.8 Upgradient 
MW-212 Dry Dry Upgradient 
MW-303 243 7.5 Upgradient 
MW12-303R 189 4.9 Upgradient 
DP-4 334 31.6 Downgradient 
MW-204 193 4.8 Downgradient 
MW-223B 338 25.4 Downgradient 
MW-227 201 2.6 Downgradient 
MW-401B 310 12.0 Downgradient 
MW-402B 157 2.5 Downgradient 
P-04-02 283 8.8 Downgradient 
P-04-04 185 2.0 Downgradient 
MW04-102 230 1U Downgradient 
MW04-105 299 5.6 Downgradient 
MW04-109R 408 5.8 Downgradient 
MW-216BR 415 9.3 Downgradient 
MW09-901 197 2.5 Downgradient 
PWS10-1 162 8.4 Downgradient 
PWS10-2 86 8.3 Downgradient 
PWS10-3 73 4.5 Downgradient 
Note: 
U – not detected above laboratory reporting limit 

 

6.1.2.2  Downgradient Overburden Groundwater Monitoring Wells 

 

Overburden groundwater downgradient of the landfill area was monitored at 13 

monitoring well locations (DP-4, MW-204, MW-223B, MW-227, MW-401B, MW-402B, 

P-04-02, P-04-04, MW04-102, MW04-105, MW04-109R, MW-216BR, and MW09-901) 

and three pore-water monitoring locations (PWS10-1, PWS10-2, and PWS10-3). 

 

 As shown above in Table 6-1, the 2012 annual maximum specific conductance 

values at the downgradient overburden monitoring locations remain low; all 

downgradient overburden monitoring locations have specific conductance values 

under 500 µmhos/cm.  Chloride concentrations also remain relatively low at the 

downgradient monitoring locations.  This, along with the low concentrations of 

chloride in the landfill underdrain location samples (discussed below in Section 

6.5), and the chloride in the site leachate (e.g., 9,880 mg/L at LT-C4L in October 
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2012) suggests that the subtle differences in overburden groundwater quality 

downgradient from the landfill (compared to the upgradient locations) are likely 

attributed to general site construction, development, and operational activities.  It 

should be noted that chloride concentrations at DP-4 in 2012 (31.6 mg/L in 

October 2012) rebounded from lower concentrations detected in 2011 (9.9 mg/L 

in October 2011); however, they remain within their historical range at this 

location.  Overall, water quality at DP-4 generally continues to improve from 

previous site operations in the early to mid-2000s. 

 

 Volatile organic compounds (VOCs) were analyzed at DP-4, MW-204, P-04-02, 

and MW-401B in April of 2012.  No VOCs were detected above the laboratory 

reporting limit at any of these locations in 2012. 

 

 Parameter concentrations that above MCLs or MEGs at downgradient 

overburden groundwater monitoring locations in 2012 are identified below:   

 

Arsenic was present above the MCL and MEG (i.e., 0.010 mg/L) in 2012 at: 

 

- DP-4 (0.011 mg/L in April 2012, 0.011 mg/L in July 2012), 

- MW-223B (0.011 mg/L in October 2012), 

- MW-227 (0.012 mg/L in April 2012, 0.011 mg/L in July 2012, 0.014 mg/L 

in October 2012), 

- MW-401B (0.017 mg/L in April 2012, 0.011 mg/L in July 2012, 0.016 mg/L 

in October 2012), 

- MW-402B (0.018 mg/L in April 2012, 0.017 mg/L in July 2012, 0.02 mg/L 

in October 2012), 

- MW04-109R (0.017 mg/L in October 2012), and 

- MW-216BR (0.012 mg/L in April 2012, 0.012 mg/L in July 2012, 0.016 

mg/L in October 2012).   

 

The arsenic concentrations at each of these locations are consistent with 

historical concentrations.  As stated above, arsenic concentrations reported for 
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the JRL site are consistent with arsenic concentrations occurring naturally in 

Maine groundwater and are not interpreted as impact from the landfill. 

 

Manganese was present above the MEG (i.e. 0.5 mg/L) in 2012 at: 

 

- DP-4 (1.85 mg/L in April 2012, 1.59 mg/L in July 2012, 1.92 mg/L in 

October 2012), and 

- MW04-105 (0.59 mg/L in October 2012).  

 

The manganese concentrations at each of these locations are consistent with 

historical concentrations. 

 

Sodium was present above its MEG (i.e. 20 mg/L) in 2012 at: 

 

- P-04-02 (25.8 mg/L in October 2012).  

 

The sodium concentration at this location is consistent with historical 

concentrations. 

 

There were no other parameters at concentrations above MCLs or MEGs at 

downgradient overburden groundwater locations in 2012 for the parameters 

analyzed.  It should be noted that while no VOCs were detected above the 

laboratory reporting limit at any of the downgradient overburden monitoring 

locations in 2012, several VOCs have reporting limits above their respective 

MCLs and/or MEGs, including vinyl chloride, 1,2-dibromoethane, 1,2,3-

trichloropropane, 1,2-dibromo-3-chloropropane, and acrylonitrile. 

 

Also of note is that cadmium, which was detected at concentrations above its 

MEG (0.001 mg/L) for the first time in 2011 at MW-223B, MW-227, MW-401B, 

PWS10-1, and PWS10-2, was not detected at concentrations above its MEG at 

any of the groundwater or pore-water monitoring locations in 2012.   
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 Groundwater quality from many of the soil overburden downgradient monitoring 

locations continues to improve from water quality impacts from previous site 

operations in the early to mid-2000s.  Seven of the overburden downgradient 

monitoring wells (DP-4, MW04-105, MW09-901, MW-204, MW-216BR, MW-

401B, and P-04-02) have statistically significant decreasing trends (95% 

confidence level) for four or more parameters over the past five and/or three 

years.  Parameter values at these overburden downgradient monitoring wells are 

now typically approaching or are near equivalent to those values observed at the 

upgradient overburden monitoring wells.  For example, the 2012 annual 

maximum specific conductance value and chloride concentration at MW04-105 

were 299 µmhos/cm and 5.6 mg/L, respectively; these values are in comparison 

to a historical maximum specific conductance value of 703 µmhos/cm in 2005 

and a historical maximum chloride concentration of 30.9 mg/L in 2005.   

 

While there are five downgradient soil overburden monitoring locations with 

statistically significant increasing trends (95% confidence level) for multiple 

parameters (four or more) over the past five and/or three years (i.e., MW04-102, 

MW-216BR, MW-223B, MW-227, and P-04-02), visual assessments of the trends 

suggest that at four of those locations (MW04-102, MW-216BR, MW-227, P-04-

02) most of the parameters with increasing trends are at low concentrations that 

generally lie within the historical range of the data and/or have very subtle trends 

which don’t warrant any further investigation.  MW-223B, on the other hand, 

shows sustained increases in multiple parameter values over the past five years 

or longer.  The Mann-Kendall analyses show statistically significant increasing 

trends (95% confidence level) at MW-223B for chloride, specific conductance, 

magnesium, manganese, potassium, ammonia, and total dissolved solids over 

the past five years, and for chloride, magnesium, total dissolved solids, and 

sulfate over the past three years.  While these are statistically significant 

increasing trends, it should be stressed that the parameter values are generally 

remaining low and near to upgradient concentrations.  The current chloride 

concentrations at MW-223B, however, are above upgradient concentrations; and 

with the increasing trends for multiple parameters, including chloride, and similar 
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trends and concentrations at its deeper companion well (i.e., MW-223A), the 

water quality at MW-223B does warrant further investigation.   

 

Comparison of MW-223B to landfill leachate collected from LT-C4L is illustrated 

on the piper diagram for July 2012 water quality data on Figure 6-1.  The diagram 

indicates that water quality at MW-223B in July 2012 remains generally similar to 

upgradient groundwater monitoring locations and other downgradient 

groundwater monitoring locations, and it remains distinct from the leachate water 

quality.  Additionally, given that the landfill underdrain location samples have not 

historically exhibited parameter values indicative of landfill leachate influence, the 

increasing parameter values detected at MW-223B in the past several years are 

may be attributed to groundwater quality changes associated with construction at 

the landfill, or from surface water runoff infiltration into the groundwater system 

around the landfill, and do not indicate the presence of leachate in the 

groundwater beneath the landfill.  The location of MW-223B relative to the 

location of site infrastructure suggests that the water quality at this well may be 

related to stormwater runoff infiltration in the vicinity of the northwest corner of 

the landfill, which is partially directed toward storm water Detention Pond #1 

(SW-DP1) through a drainage ditch in the vicinity of MW-223B.   

 

Groundwater quality at MW-402B and P-04-04 does not exhibit statistically 

significant increasing or decreasing trends (95% confidence level) for multiple 

parameters, and these wells generally have groundwater quality similar to 

upgradient overburden monitoring well MW-206, which is located outside of the 

area of landfill operations.   

 

Groundwater quality at MW04-109R, which replaced MW04-109 in 2009, has 

historically had multiple parameter values that are moderately higher than 

upgradient values.  While groundwater quality at MW04-109R does not have 

statistically significant increasing or decreasing trends (95% confidence level) for 

multiple parameters (four or more) over the past three years, visual assessment 

of the water quality data at MW04-109 indicates that multiple parameter values at 
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this location have had generally steady declines since 2009 (e.g., chloride, 

specific conductance, calcium, magnesium, and total dissolved solids). 

 

 Pore-water sample locations PWS10-1, PWS10-2, and PWS10-3, which are 

located along the landfill side of the bank of the unnamed tributary to Pushaw 

Stream, have been sampled since 2010.  Theses sampling locations are 

intended to be representative of groundwater quality as it discharges to the 

stream.  In 2012, multiple parameter values were lower than during the two 

previous years of sampling at PWS10-1 and PWS10-3; ten parameters were at 

new historic minimum values at PWS10-1.  The Mann-Kendall analyses indicate 

that there are three-year statistically significant decreasing trends (95% 

confidence level) for chloride, specific conductance, arsenic, calcium, potassium, 

sodium, total dissolved solids, and bicarbonate at PWS10-1, and for specific 

conductance, calcium, magnesium, total dissolved solids, and bicarbonate at 

PWS10-3.  Pore-water sample quality at PWS10-2 has been consistent (i.e., no 

trends) since 2010.  2012 pore-water sample quality at PWS10-1, PWS10-2, and 

PWS10-3 is generally similar to groundwater quality upgradient from the landfill; 

exceptions include higher pore-water concentrations of iron, organic carbon, and 

chemical oxygen demand, which is consistent with the local hydrology of the 

sample locations (i.e., shallow fluctuating water table with high organic matter 

associated with the wetland and stream).  There were not statistically significant 

increasing trends (95% confidence level) for multiple parameters (four or more) 

at PWS10-1, PWS10-2, or PWS10-3 for the past three years.  None of the 

parameters sampled for at PWS10-1, PWS10-2, and PWS10-3 were above MCL 

or MEG standards during 2012. 
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6.2  Surface Water 

 

Surface water at the site was monitored in 2012 at three locations on the southwest side of the 

landfill along an unnamed tributary to Pushaw Stream (SW-1, SW-2, and SW-3).  Surface water 

was also monitored at two surface water detention ponds (SW-DP1 and SW-DP6) during 2012.  

Parameter concentrations that exceeded historical minimum and maximum concentration 

values for these surface water monitoring locations are identified on the individual water quality 

summary sheets contained in Appendix C.  Notable observations in the surface water sampling 

data for 2012 are as follows: 

 

 Along the unnamed tributary to Pushaw Stream, surface water quality at SW-1, 

SW-2, and SW-3 was generally consistent with historical data from those 

locations.  Parameter concentrations during the 2012 sampling events at 

downstream locations SW-1 and SW-3 were generally similar to those measured 

at SW-2 located upstream of the landfill.  Parameters analyzed at SW-1 and SW-

3, located downstream from the landfill, remain at relatively low values that do 

not indicate influence from landfill leachate.  There were not statistically 

significant increasing or decreasing trends (95% confidence level) for multiple 

parameters (four or more) at SW-1, SW-2, or SW-3 for the past three-year or 

five-year periods.   

 

 SW-DP1 is collected from a surface water detention pond at the downstream 

western edge of the JRL site.  SW-DP6 is a surface water detention pond 

sampling location at the southern end of the site.  Parameter concentrations at 

SW-DP1 were generally similar to historical concentrations for most parameters.  

There were no statistically significant increasing trends (95% confidence level) 

for multiple parameters (four or more) at SW-DP1 for the past three-year and 

five-year periods.  There were statistically significant decreasing trends for 

chloride, sodium, organic carbon, and chemical oxygen demand for the past five 

years at SW-DP1.   
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 Surface water quality monitoring at SW-DP6 began in October 2009.  While 

many parameter concentrations measured at SW-DP6 in 2011 were generally 

greater than those concentrations recorded at SW-DP1, multiple parameter 

values decreased to values more consistent with SW-DP1 in 2012.  There were 

statistically significant decreasing trends (95% confidence level) for chloride, 

calcium, sodium, and total dissolved oxygen for the past three years at SW-DP6.  

There were no parameters with statistically significant increasing trends at SW-

DP6 for the past three years.   

 

 Parameter concentrations that were above the MFCCC surface water standards 

in 2012 include: 

 

- Iron concentrations were above the MFCCC (i.e., 1 mg/L) at: SW-1 at 

2.32 mg/L in July 2012; SW-2 at 1.41 mg/L in July 2012; SW-3 at 1.34 

mg/L in July 2012; SW-DP1 at 2.94 mg/L in April 2012 and 1.93 mg/L in 

October 2012; and at SW-DP6 at 1.32 mg/L in July 2012 and 2.63 mg/L 

in October 2012.   

 

- Copper concentrations were above the MFCCC (i.e., 0.00236 mg/L) at: 

SW-1 at 0.0027 mg/L in October 2012; SW-DP1 at 0.0082 mg/L in 

October 2012; and SW-DP6 at 0.006 mg/L in October 2012. 

 

- Cadmium concentrations were above the MFCCC (i.e. 0.00008 mg/L) at: 

SW-1 at 0.00019 mg/L in October 2012; SW-2 at 0.0002 in October 2012, 

and SW-DP1 at 0.00016 mg/L in October 2012. 

 

There was no first time monitored parameters were above their respective 

MFCCC concentrations at the surface water monitoring locations in 2012.  No 

other parameters were at concentrations above their respective MFCCC’s at the 

surface water monitoring locations in 2012.  

 



 

____________________ 6-21 
\\Nserver\cfs\Casella\OldTownLandfill\Water Quality\Docs\R\2013\2013(12)casella-annualWQ_rpt0419.doc 
Sevee & Maher Engineers, Inc. 
April 19, 2013 

6.3  Leachate 

 

The landfill leachate is sampled and analyzed as part of the ongoing water quality monitoring 

program.  Landfill leachate has been sampled and analyzed at LT-4CL since 2009, which is a 

pump station that pumps leachate collected from Cell 1, Cell 2, Cell 3A, Cell 3B, Cell 4, and 

Cell 7 to the onsite leachate storage tank.  Leachate from Cell 5 and Cell 6 is collected from a 

separate pump station, and leachate from Cell 8 is also collected from a separate pump station.  

Quarterly samples of the leachate are collected from the onsite leachate storage tank as part of 

the landfill pre-treatment sampling program.  During 2012, many leachate constituent 

concentrations measured at LT-C4L were generally lower than the historical data collected at 

this location since 2009.  Twelve of the monitored parameters, excluding VOCs, were at new 

historic minimum values during one or more of the 2012 monitoring events.  While there are not 

statistically significant increasing or decreasing trends (95% confidence level) for multiple 

parameters (four or more) at LT-C4L for the past three years, visual observation of the data 

indicates that many of the monitored leachate quality parameter values have generally declined 

since 2009.  Included with the parameters with declining values are specific conductance and 

chloride.  The specific conductance values recorded at LT-C4L in 2012 ranged from a historic 

minimum of 11,470 µmhos/cm in April 2012 to 25,300 µmhos/cm in July.  Chloride 

concentrations at LT-C4L in 2012 ranged from a historic minimum of 2,560 mg/L in April 2012 to 

9,880 mg/L in October 2012.  The historic maximum for these two parameters are 30,700 

µmhos/cm, and 21,500 mg/l respectively 

 

In addition to these declines, several leachate quality parameters increased to new historic 

maximum values in 2012, including arsenic, iron, manganese, copper, ammonia, nitrate, 

bicarbonate, organic carbon, and chemical oxygen demand.  Parameter concentrations that 

exceeded historic minimum and maximum concentration values in 2012 are identified on the 

leachate quality summary sheet contained in Appendix C.   

 

Leachate was monitored for SVOCs, herbicides, pesticides, and PCBs during the April 2012 

monitoring event, and for VOCs during the April, July, and October 2012 monitoring events.  

Appendix E summarizes the VOC, SVOC, herbicide, pesticide, and PCB detections above the 

laboratory reporting limits in 2012.  Nine VOCs were detected in LT-C4L at low levels above 
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their respective laboratory detection limits in 2012, including acetone, methyl ethyl ketone, 

toluene, ethylbenzene, m,p-xylene, 1,2-dichloroethane, 4-methyl-2-pentanone, 

trichlorofluoromethane, and iodomethane.  Trichlorofluoromethane was a first time detection at 

LT-C4L with a concentration of 6.4 µg/L in April 2012 and iodomethane was a first time 

detection with a concentration of 35 µg/L in July 2012, although the laboratory reporting limit 

has been as high as 50 µg/L for both compounds.   

 

No SVOCs, herbicides, pesticides, or PCBs were detected above the laboratory detection limits 

in 2012 at LT-C4L.   

 

6.4  Leak Detection 

 

The 2012 leak detection monitoring at the leachate pond leak detection manhole location, 

LP-LD-1, indicates the leachate pond liner is intact and functioning properly.  Because the pond 

is no longer used as the primary leachate storage structure on site, this monitoring location was 

dropped from the detection monitoring program at the end of 2009 and monitoring has currently 

been reduced to field parameters; this will continue unless the pond is again used to store 

leachate.   

 

In 2012, pH, temperature, corrected Eh, dissolved oxygen, alkalinity, and turbidity values were 

consistent with recent historical data.  Specific conductance data at LP-LD-1 has decreased 

over the past two years, and has become more stable.  In the mid-2000s, measured specific 

conductance values ranged widely between 944 µmhos/cm and 56 µmhos/cm.  In 2012, specific 

conductance values ranged from 123 µmhos/cm in October 2012 to 206 µmhos/cm in July 

2012, which is consistent with specific conductance data from upgradient groundwater 

monitoring locations.  The 2012 monthly leak detection field data for LP-LD-1 is presented in 

Appendix F, and the historical tri-annual LP-LD-1 water quality data is included in Appendix B.   

 

6.5  Underdrains 

 

The 2012 monthly landfill and leachate pond underdrain field data is presented in Appendix F, 

and the 2012 and historical tri-annual underdrain water quality data is included in Appendix B.  
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During 2012, the landfill underdrain samples had relatively low parameter concentrations and 

high dissolved oxygen levels.  The results are generally similar to upgradient groundwater 

monitoring locations, thus confirming that the landfill liner systems are performing as designed.  

Slight increases in some parameter concentrations at the landfill cell underdrain locations are 

likely attributed to the soil disturbances associated with the construction of Cell 5, Cell 6, Cell 7, 

and Cell 8 during the last four years, and the stormwater management associated with the 

construction of those cells (i.e., pumping all stormwater to Detention Pond #4 located 

immediately upgradient of Cells 1 through 4 of the landfill).  Notable observations for the 

underdrain monitoring locations in 2012 are discussed below in this Section. 

 

VOCs were analyzed at all sampled underdrain locations (both landfill and leachate pond 

underdrains) in April of 2012.  Consistent with the sampling procedures described in 

Section 2.0, a composite sample, LF-COMP, was taken of LF-UD-1, LF-UD-2, LF-UD-3A,B, 

LF-UD-4, and LF-UD-7 in April 2012 due to a water level in Manhole #5 (MH #5) higher than the 

individual underdrain pipes (i.e., individual samples were not taken).  Additionally, there was no 

flow at LP-UD-1 during the April 2012 sampling event.  Tetrachloroethene was detected at a low 

concentration of 1.5µg/L in the sample collected from LF-UD-6 in April 2012.  This was a first 

time detection of tetrachloroethene at LF-UD-6; however, this location had only been sampled 

once before in April 2011.  Tetrachloroethene had not been detected historically in the leachate 

sample collected from LT-C4L, nor in the leachate samples collected as part of the pre-

treatment testing.  While the detection limit for tetrachloroethene in LT-C4L is at times high due 

to sample dilution, the detection limit was 0.5µg/L in October 2010, July 2011, and October 

2011 and this compound was not detected during these sampling rounds.  VOCs will be 

sampled as part of the April 2013 sampling event, including at the LF-UD-6 underdrain location.  

No other VOCs were detected above the laboratory reporting limits in 2012 at any of the 

sampled underdrain locations.   

 

The underdrain monitoring locations were sampled for the detection monitoring program 

parameters summarized in Section 3.0 during all three 2012 monitoring events.  At stated 

above, individual samples were not collected for landfill underdrain sampling locations LF-UD-1, 

LF-UD-2, LF-UD-3A,B, LF-UD-4, and LF-UD-7 in April 2012 due to a water level in MH #5 

higher than the individual underdrain pipes, and composite sample LF-COMP was collected.  In 
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addition to this: (1) monitoring locations LF-UD-3A,B and LF-UD-7 were dry during the July 

2012 and October 2012 monitoring events; (2) monitoring location LF-UD-1 was dry during the 

October 2012 monitoring event; and (3) LP-UD-1 was dry during all three 2012 monitoring 

events.   

 

Chloride concentrations detected in the landfill and leachate pond underdrain monitoring 

locations remained low during the 2012 monitoring events.  Chloride was detected at an annual 

low concentration of 2.5 mg/L among the underdrain locations at LF-UD-5 and 6, and an annual 

high concentration of 12.6 mg/L at LF-UD-2.  Low concentrations of chloride, a major 

constituent of the leachate water quality, at the landfill cell underdrain sample locations signifies 

that the landfill liner is performing as designed.   

 

At locations with sufficient data, Mann-Kendall trend analyses were run to determine the 

presence of three-year and five-year statistically significant increasing and/or decreasing trends 

for parameters (95% confidence level) analyzed at the landfill and leachate pond underdrain 

locations.  There was insufficient data for both three-year and five-year trend analyses for 

sample locations LF-COMP, LF-UD-3A,B, LF-UD-6, LF-UD-7, LP-COMP, and LP-UD-1; and 

there was insufficient data for five-year trend analyses for LF-UD-4 and LF-UD-5 and 6.  

Underdrain sampling locations with statistically significant increasing or decreasing trends for 

multiple parameters (four or more) include the following.   

 

 Five parameters have statistically significant increasing trends (95% confidence 

level) at LF-UD-1 over the past five years, including specific conductance, 

temperature, potassium, phosphorus, and total suspended solids.  Visual 

assessment of the data indicates that specific conductance levels have been 

generally stable over the past three years at LF-UD-1, and at values consistent 

with upgradient overburden groundwater in areas developed for landfill 

operations (e.g., monthly specific conductance values for LF-UD-1 in 2012 

ranged from 173 µmhos/cm in January to 384 µmhos/cm in August).  Of the 

parameters at LF-UD-1 with five-year increasing trends, only temperature also 

has a three-year increasing trend, which suggests more recent stabilization of 

these parameters.   
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 Five parameters have statistically significant increasing trends (95% confidence 

level) at LF-UD-2 over the past five years, including specific conductance, 

temperature, manganese, total dissolved solid, and chloride.  Similar to LF-UD-1, 

visual assessment of the data at LF-UD-2 indicates that specific conductance 

levels have been generally stable for the past two years, and at values generally 

consistent with upgradient overburden groundwater in areas developed for 

landfill operations.  Of the parameters at LF-UD-1 with five-year increasing 

trends, only chloride also has a three-year increasing trend, which suggests 

stabilization of the remaining parameters.  Chloride concentrations at LF-UD-2 

have been generally increasing since 2009, but remain at a relatively low 

concentration in comparison to the concentration of chloride in the leachate at 

LT-C4L.  The 2012 annual maximum concentration of chloride at LF-UD-2 was 

12.6 mg/L, which is a historic maximum concentration.  It is possible, based on 

the relative location of the Cell 2 underdrain, that the increasing trend in the 

chloride concentrations is related to the surface water ditch that may be 

influencing the water quality in MW-302R (discussed in Section 6.1.1).  A portion 

of the Cell 2 underdrain is situated at a lower elevation than the surface water 

ditch.  While the chloride levels in LF-UD-2 remain at low concentrations, the 

chloride concentrations at LF-UD-2 will be closely watched in 2013 to further 

observe the behavior of the existing trend.    

 

 Four parameters have statistically significant increasing trends (95% confidence 

level) at LP-UD-2 over the past five years (i.e., specific conductance, arsenic, 

bicarbonate, and alkalinity) and three years (temperature, Eh, potassium, and 

turbidity).  Visual assessment of the data at LP-UD-2 indicates that specific 

conductance levels have been generally declining since 2010, which is 

corroborated by a statistically significant decreasing trend for the past three 

years.  There are also five parameters at LP-UD-2 with statistically significant 

decreasing trends over the past five years, including nitrate, sulfate, organic 

carbon, chloride, and turbidity. 
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Review of the data for underdrain locations with increasing trends indicate parameter trends 

that are subtle and occur over relatively low concentration ranges; they are, therefore, not 

interpreted to be related the performance of the landfill liner system.  Leachate pond underdrain 

LP-UD-2 had statistically significant decreasing trends for four or more parameters during the 

last three-year and/or five-year periods.  LP-UD-2 had statistically significant decreasing trends 

for four or more parameters over the past three years and five years, each including chloride. 

 

The leachate pond underdrain has been monitored continuously (i.e., daily average) for specific 

conductance; however, as agreed upon with MEDEP, beginning in May 2012, the leachate pond 

underdrain is now day-lighted and its water is not held for monitoring.  The 2012 daily specific 

conductance monitoring results from January 2012 through early May 2012 averaged 162 

µS/cm and were all below 500 µS/cm.  A summary of the average daily specific conductance 

measurements during this period is contained in Appendix G.   
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7.0     GAS MONITORING 

 

As part of the 2012 environmental monitoring program, methane gas was measured during the 

collection of water quality samples at the site monitoring well standpipes, underdrain outfalls, 

leachate collection system, leak detection system, and JRL site property boundaries using a 

hand-held gas meter.6  During 2012, all methane gas monitoring results were below the meter 

detection limit.  Hydrogen sulfide (H2S) was monitored at all of the above locations in 2012 and 

was not detected at any of the locations.  Historical and 2012 gas monitoring results for the site 

are contained in Appendix H.  The 2012 gas monitoring results indicate no landfill-related gases 

are present at the monitored locations. 

 

 

                                                 
6 GEM2000 multi-gas meter accuracy is ±0.3% for detections ranging from 0-5%, and ±0.1% for 

detections ranging from 5-15%. 
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8.0     SUMMARY AND RECOMMENDATIONS 

 

8.1  Summary 

 

In general, the 2012 data for the JRL is consistent with the historical data for the site.  With few 

exceptions, the downgradient groundwater quality is similar to or has parameter concentrations 

only slightly greater than that of the upgradient groundwater.  Given that the upgradient 

groundwater is in close proximity to the recharge area and thus receives atmospheric water 

regularly in contrast to the downgradient wells, which represent groundwater that has traveled 

up to 2,000 feet through soil and rock, it is expected that the downgradient wells will have higher 

dissolved constituents present.  The 2012 site water quality can be summarized as follows:   

 

 Groundwater monitoring wells do not show adverse impacts from the landfill or 

leachate pond engineered systems (i.e., liner system, leachate collection, 

transport and storage systems).   

 

 During 2012, some of the soil overburden and bedrock monitoring wells and 

landfill underdrains recorded parameter concentrations and trends that suggest 

that water quality at these locations is consistent with water quality at a site with 

various construction related activities associated with landfill cell construction.  

There are no indications of leachate impacts from site operations.  In 2012, three 

of the wells (i.e., MW-302R, MW-223A, and MW-223B) continue to show 

influence of site activities that warrant further investigation.  The location of these 

wells, their parameter concentrations, and the location of site infrastructure 

relative to these wells suggest that the water quality at these locations may be 

related to infiltration of stormwater runoff in the vicinity of the northwest corner of 

the JRL, which is partially directed through drainage ditches toward storm water 

Detention Pond #5 (near MW-302R), and is partially directed through drainage 

ditches toward storm water Detention Pond #1 (near MW-223A and MW-223B).  

 

Given the noted parameter concentrations at MW-302R, MW-223A, and 

MW-223B in recent years, which have generally continued to increase in 2012, 
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additional site activities should be undertaken to address the water quality at 

these locations.  These activities should focus on the storm water control 

structures such as the ditches and Detention Pond #5.  Our recommendations for 

potential activities include modifying Detention Pond #5 to include a liner system, 

and soil filter to collect solids that runoff the access roads on the northwest side 

of the landfill.  The ditches and roadway which are currently gravel would also be 

paved to better direct the “first flush” of stormwater to the pond.  The modification 

will also likely require relocating monitoring well MW-302R away from the pond.  

  

 Samples from the landfill underdrains have low overall parameter concentrations 

and relatively low chloride concentrations, indicating they are not influenced by 

landfill leachate and verifying that the landfill liner systems are performing as 

designed. 

 

 Surface water downstream of the site along the unnamed tributary to Pushaw 

Stream appears to be un-affected by the landfill operations, with SW-1 and SW-3 

having similar parameter concentrations as upstream location SW-2.  

Additionally, pore-water samples along the unnamed tributary to Pushaw Stream 

do not show adverse impacts from the landfill. 

 

 A correction was made to the SME database in regard to the Cell 3A and Cell 3B 

underdrain locations.  Previously, the SME database had reported separate 

locations for Cell 3A (LF-UD-3A) and Cell 3B (LF-UD-3B), with the sample 

location for LF-UD-3B consistently reported as dry (i.e., no flow).  The sample 

location previously identified as LF-UD-3A actually represents composite flow 

from Cell 3A and Cell 3B.  The correction results in removing the previously 

named LF-UD-3B location from the database and renaming the LF-UD-3A 

location LF-UD-A,B.  Future data transmittals will reflect this change. 

 

8.2  Recommendations 
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Based on review of 2012 and recent historical water quality data for all monitoring locations at 

the JRL, it is apparent that the current sampling program requires modification to better reflect 

current landfill conditions and operational approaches.  SME recommends the following 

changes to the current site monitoring program for year 2013. 

 

 Due to recent historical water quality changes at MW-302R (i.e., multiple 

increasing parameter values), and that well’s proximity to and apparent hydraulic 

connection to storm water Detention Pond #5, SME recommends that Detention 

Pond #5 (SW-DP5) be added in the summer 2013 to the tri-annual monitoring 

program for the detection monitoring parameters identified for surface water 

locations in Table 3-1 of this report.   

 

 Other monitoring locations at the site appear to no longer serve a useful purpose.  

Several monitoring wells were introduced to the monitoring program in the early 

to mid-2000s in response to impacts caused by the leachate storage pond in the 

early 2000s.  This resulted in a cluster of seven monitoring wells in an area of 

only about 30,300 square feet (i.e., P-04-02, P-04-04, DP-4, MW04-102, MW04-

105, MW-204, and MW-301).  Recent historical water quality data at those 

locations demonstrate that the impacts in those wells have subsided and that 

water quality in those wells are now approaching or at upgradient water quality 

conditions.  Based on these improvements to groundwater quality, in addition to 

the fact that the leachate storage pond is currently used only to collect storm 

water runoff, SME recommends that P-04-02, P-04-04, and MW04-102 be 

suspended from the sampling program beginning in the summer 2013. 

 

 Two downgradient overburden groundwater monitoring wells, MW-216BR and 

MW04-109R, are located in close proximity to one another and are screened in 

the till at similar elevations.  MW-216BR is screened at an elevation from 141.6 

feet-MSL to 136.6 feet- MSL.  MW04-109R is screened at an elevation from 

142.1 to 137.1 feet-MSL.  Water quality at these two locations is generally 

similar, with the greater concentrations generally observed at MW04-109R.  SME 
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recommends that MW-216BR be suspended from the sampling program in the 

summer 2013.   

 

 As leachate storage in the leachate collection pond was suspended with the 

construction of Cell 4 in the summer of 2008, SME recommends that the two 

underdrain sampling locations for the leachate pond, LP-UD-1 and LP-UD-2, be 

suspended from the sampling program beginning in the summer 2013.   

 

 SME recommends that upgradient monitoring wells MW-212, which historically is 

frequently dry, and MW-304A, which are similar in location and water quality to 

MW11-207, be suspended from the sampling program beginning in the summer 

2013. 

 

 Due to their historical consistency of being non-detect or detected at very low 

concentrations at monitoring locations across the JRL site, SME recommends 

that ammonia and copper be removed from the monitoring program at all 

locations beginning in the summer 2013.  The leachate would still be analyzed 

for these parameters.   

 

In addition to these changes, landfill Cell 8 underdrain location LF-UD-8 will be added to the tri-

annual monitoring program for detection monitoring and monthly field parameter monitoring in 

2013.   
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1 Introduction 

 

In accordance with the MEDEP Chapter 401, Solid Waste Management Rules, Section 

401.4.D(4)(d), an evaluation of the gas monitoring results for the past year, including a 

comparison of the past year's results to the previous years' results is provided below. 
 

Regular landfill gas monitoring activities occurred on site during 2012, including: (1) well-tuning 

of landfill collection trenches and wells, (2) continuous flow measurement at the landfill gas 

combustion flare, and (3) landfill gas composition measurement during well-tuning activities at 

the landfill gas combustion flare.   
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2 Well Field Activity 
 

During 2012, well field activities consisted of addition of new infrastructure, as well as 

discontinuing older infrastructure due to malfunction, or construction related activities.  

Anomalies associated with normal operation of the well-field were also monitored, a summary is 

provided below. 

 

2.1 Active, New, and Discontinued Well Heads 

At the beginning of 2012, the JRL well field consisted of 123 active gas collection wells and 

trenches. During the course of the year, 17 new wells and trenches were installed. These 

included 13 gas collection trenches and 4 vertical wells. Two of the gas collection trenches 

(JR7South and JR7West) were added strictly for odor control purposes.  One is located on the 

west side of cell 7.  The second runs the whole length of the south end of cell 7.  A total of 140 

well heads were monitored over the course of the year, and by the end of the year, 128 

remained active.  A total of 8 gas collection trenches, 3 vertical wells, and 1 cleanout were 

discontinued during 2012.  All of these, with the exception of 2 vertical wells, were discontinued 

due to low methane production (20% or less) over a two year period or longer.  Two of the 

vertical wells (JR-GW—B and JR-GW-12), located in cell 3B, were temporarily capped and 

covered to allow for waste placement in cell 7.  Table 2-1 shows all well heads that were 

monitored during 2012 and their status as of the end of 2012. 

 

2.2 Changes and Anomalies in Well Field  

There were no notable changes or anomalies relative to flow, methane production, or gas 

temperature in the JRL well field during 2012. 
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Table 2-1 All Well Heads Monitored at JRL, 2012 

WELL ID
WELL 
TYPE

WELL 
STATUS WELL ID WELL TYPE

WELL 
STATUS WELL ID

WELL 
TYPE

WELL 
STATUS

JRGCT5PW Cleanout Discontinued JR-GW-64 Gas Well Active JR-GW-02 Gas Well Active

JR-LPC4A Horizontal Discontinued JR-GW-65 Gas Well Active JR-GW-03 Gas Well Active

JR-3E-01 Horizontal Discontinued JR-GW-66 Gas Well Active JR-GW-04 Gas Well Active

JR-3E-02 Horizontal Discontinued JR-GW-74 Gas Well Active JR-GW-05 Gas Well Active

JR-3W-02 Horizontal Discontinued JR-GW-75 Gas Well Active JR-GW-09 Gas Well Active

JR-GCT10 Horizontal Discontinued JR-GW-82 Gas Well Active JR-GW-10 Gas Well Active

JR-GCT17 Horizontal Discontinued JR-GW-83 Gas Well Active JR-GW-11 Gas Well Active

JRGCT17A Horizontal Discontinued JR-GW-90 Gas Well Active JR-GW-12 Gas Well Temp Disct'd

JRGCT406 Horizontal Discontinued JR-GW-91 Gas Well Active JR-GW-17 Gas Well Active

JR-GW--C Gas Well Discontinued JR-GW--S Gas Well Active JR-GW-18 Gas Well Active

JRGCT701 Horizontal Added in 2012 JR-GW--T Gas Well Active JR-GW-19 Gas Well Active

JRGCT702 Horizontal Added in 2012 JR-LC-SE Cleanout Active JR-GW-20 Gas Well Active

JRGCT703 Horizontal Added in 2012 JR-LC-SW Cleanout Active JR-GW-21 Gas Well Active

JRGCT704 Horizontal Added in 2012 JR-LPC-1 Horizontal Active JR-GW-28 Gas Well Active

JRGCT705 Horizontal Added in 2012 JR-3W-01 Horizontal Active JR-GW-29 Gas Well Active

JRGCT706 Horizontal Added in 2012 JR-CT002 Condensate Trap Active JR-GW-30 Gas Well Active

JRGCT707 Horizontal Added in 2012 JRGC401A Horizontal Active JR-GW-31 Gas Well Active

JRGCT708 Horizontal Added in 2012 JRGC402A Horizontal Active JR-GW-37 Gas Well Active

JRGCT709 Horizontal Added in 2012 JRGC404A Horizontal Active JR-GW-38 Gas Well Active

JRGCT710 Horizontal Added in 2012 JRGC405A Horizontal Active JR-GW-39 Gas Well Active

JR-GW-06 Gas Well Added in 2012 JRGC406A Horizontal Active JR-GW-46 Gas Well Active

JR-GW-07 Gas Well Added in 2012 JR-GCT01 Horizontal Active JR-GW-47 Gas Well Active

JR-GW-15 Gas Well Added in 2012 JR-GCT09 Horizontal Active JR-GW-48 Gas Well Active

JR-GW-24 Gas Well Added in 2012 JR-GCT18 Horizontal Active JR-GW--A Gas Well Active

JR7South Horizontal Added in 2012 JRGCT2A1 Horizontal Active JR-GW--B Gas Well Temp Disct'd

JR7West Horizontal Added in 2012 JRGCT2A2 Horizontal Active JR-GW--D Gas Well Active

JRGCT507 Horizontal Active JRGCT2A3 Horizontal Active JR-GW--E Gas Well Active

JRGCT508 Horizontal Active JRGCT3A1 Horizontal Active JR-GW--F Gas Well Active

JRGCT509 Horizontal Active JRGCT3A2 Horizontal Active JR-GW-G2 Gas Well Active

JRGCT510 Horizontal Active JRGCT3A3 Gas Well Active JR-GW-H2 Gas Well Active

JRGCT511 Horizontal Active JRGCT3A4 Horizontal Active JR-GW--I Gas Well Active

JRGCT512 Horizontal Active JRGCT3A5 Horizontal Active JR-GW--J Gas Well Active

JRGCT513 Horizontal Active JRGCT3B1 Horizontal Active JR-GW--K Gas Well Active

JRGCT514 Horizontal Active JRGCT3B2 Horizontal Active JR-GW--L Gas Well Active

JRGCT601 Horizontal Active JRGCT3B3 Horizontal Active JR-GW--M Gas Well Active

JRGCT602 Horizontal Active JRGCT3B4 Horizontal Active JR-GW--N Gas Well Active

JRGCT603 Horizontal Active JRGCT401 Horizontal Active JR-GW--O Gas Well Active

JRGCT604 Horizontal Active JRGCT402 Horizontal Active JR-GW--P Gas Well Active

JRGCT605 Horizontal Active JRGCT403 Horizontal Active JR-LC--5 Horizontal Active

JRGCT606 Horizontal Active JRGCT404 Horizontal Active JR-LC--6 Horizontal Active

JRGCT607 Horizontal Active JRGCT405 Horizontal Active JRLGV401 Horizontal Active

JRGCT608 Horizontal Active JRGCT501 Horizontal Active JRLGV402 Horizontal Active

JRGCT610 Horizontal Active JRGCT502 Horizontal Active JRLGV403 Horizontal Active

JR-GW-54 Horizontal Active JRGCT503 Horizontal Active JRLGV404 Horizontal Active

JR-GW-55 Gas Well Active JRGCT504 Horizontal Active JR-LPC-2 Gas Well Active

JR-GW-57 Gas Well Active JRGCT505 Horizontal Active JR-LPC-3 Horizontal Active

JRGCT506 Horizontal Active JR-LPC-4 Horizontal Active
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3 Landfill Gas Composition 
 

During well-tuning activities, the gas composition of the landfill gas supplied to the flare was 

measured and concentrations of methane, carbon dioxide, and oxygen (CH4, CO2, O2 

respectively), and balance gas were recorded.  During 2012, JRL staff operated the well field 

with the intent of maintaining a target CH4 concentration in the range of 40-45% (by volume) in 

the gas supplied to the flare for both odor control and greenhouse gas reduction, and maintain 

an O2 concentration at satisfactory low levels (i.e. < 5%) in order to maintain high efficiency in 

the vacuum system and prevent possible landfill complications associated with O2 infiltration. 

Balance gas levels are also monitored, as a confirmation of landfill collection efficiency and O2 

infiltration prevention. The concentration of CO2 at the flare is not of great concern but is 

measured in addition to the more important levels of CH4 and O2.  

 

Since gas composition is measured daily, monthly average gas compositions at the flare are 

computed from daily measurements. The monthly average concentrations of CH4 and O2 are 

shown in Figure 3-1.  As can be seen, the concentration of CH4 remained within the target range 

of 40-45% for the majority of the year, with February, March, September, October, and 

December experiencing concentrations below 40%. This is a similar pattern to the one observed 

in 2011. The average CH4 concentration for 2012 was 40.6%, which was slightly lower, but 

similarly stable to the 2011 average concentration of 41.6%. .  O2 concentrations improved 

during 2012, averaging 0.7% for the year, less than the 2011 average of 1.5%.  Concentrations 

remained below 1% for all but two months, October and November.   
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Figure 3-1 Monthly Average Landfill Gas Composition at JRL, 2011 & 2012 
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4 Landfill Gas Flow 
 

The flow rate of landfill gas supplied to the JRL flare was measured and recorded on a 

continuous basis. This data has been compiled into total monthly landfill gas flows. The average 

daily flow rate of landfill gas supplied to the flare at JRL each month during 2012 (and 2011 for 

comparison) is summarized on Figure 4-1.  Table 4-1 shows the data reflected in Figure 4-1, 

and the total monthly landfill gas flows. The total flow during 2012 was 1,001 million standard 

cubic feet (MMSCF), a slight decrease of approximately 2.7% from total Flow recorded in 2011. 

 

  

Figure 4-1 Average Landfill Gas Flow Rate at JRL, 2011 & 2012 
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Table 4-1 Volumetric Flow of Landfill Gas at JRL, 2011 & 2012 

  
TOTAL FLOW 

(MMSCF) 
AVERAGE FLOW 

RATE (SCFM) 

MONTH 2012 2011 2012 2011 

JAN 96.91 82.25 2,171 1,842 

FEB 89.80 69.31 2,079 1,660 

MAR 79.25 93.95 1,775 2,105 

APR 76.20 83.02 1,764 1,922 
MAY 88.51 85.6 1,983 1,918 

JUN 79.01 84.24 1,770 1,950 

JUL 79.75 99.55 1,846 2,230 

AUG 84.51 89.07 1,893 1,995 

SEP 79.06 77.32 1,830 1,790 

OCT 81.83 80.47 1,833 1,803 

NOV 76.99 92.07 1,844 2,131 

DEC 89.60 82.13 2,007 1,840 

TOTALS 1,001 1,019 
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5 Energy Generated by Methane Combustion 
 

JRL has a candle type flare which burns the methane (CH4) present in the landfill gas. CH4 has 

an approximate heating value of 1009 BTU/SCF (BTU per standard cubic foot). Using this, 

along with the CH4 concentrations and landfill gas flows shown in the previous sections, the 

energy generated by the combustion of CH4 in the JRL flare was calculated. Figure 5-1 shows 

the monthly totals of energy generated and Figure 5-2 shows the average daily energy 

generated. The data reflected in both figures are shown in Table 5-1. 

 

The total energy generated by combustion at JRL during 2012 was 407,169 MMBTUs, a 

decrease of 3.5% from 2011. Both flow and methane concentration remained fairly constant 

from 2011 to 2012, leading to a similar energy generation rate.  An increase and subsequent 

decrease in total energy generation from August to September occurred, largely due to a 

variation in methane concentration, likely from tuning and wellfield maintenance activities. 

 

 
Figure 5-1 Energy Generated by CH4 Combustion at JRL Flare, 2011 & 2012 
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Figure 5-2 Average Daily Energy Generated by CH4 Combustion at JRL Flare, 2011 & 2012 

 

Table 5-1 Energy Generated by CH4 Combustion at JRL, 2011 & 2012 

ENERGY GENERATED BY CH4 COMBUSTION 

MONTHLY TOTAL 
(MMBTUs) 

DAILY AVERAGE 
(MMBTUs/day) 

MONTH 2012 2011 2012 2011 

JAN 38,149 32,584 1,051 1,051 

FEB 37,407 27,302 941 941 

MAR 30,709 35,308 1,139 1,139 

APR 30,234 33,779 1,126 1,126 

MAY 40,478 36,735 1,185 1,185 

JUN 34,549 36,388 1,213 1,213 

JUL 33,435 40,489 1,306 1,306 

AUG 33,955 38,968 1,257 1,257 

SEP 32,647 34,672 1,156 1,156 

OCT 30,657 35,857 1,157 1,157 

NOV 29,157 37,687 1,256 1,256 

DEC 35,794 32,315 1,042 1,042 

TOTALS 407,169 422,085 
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6 Summary 
 

The JRL well field did not experience any drastic changes that are atypical of a normal secure 

landfill well field. During the course of the year, 17 new wells and trenches were installed. These 

included 13 gas collection trenches and 4 vertical wells.  Also, 8 gas collection trenches,            

3 vertical wells, and 1 cleanout were discontinued during 2012.  Two of the vertical wells were 

temporarily discontinued due to waste placement. 

 

Overall, average monthly methane (CH4) concentrations remained largely unchanged from 

2011, remaining within the target range of 40-45% most of the year, averaging 40.6% for 2012, 

a decrease of 1% from 2011. Oxygen (O2) concentrations remained low throughout 2012, with 

only two months averaging above 1%.  The annual average O2 concentration in 2012 was 0.7% 

at the landfill gas combustion flare, a significant decrease from the 2011 average of 1.5%. 

 

The total flow of landfill gas at the JRL flare remained largely unchanged from 2011, with a 

slight decrease in total flow of 2.7%, month-to-month flows were also very similar to 2011.  The 

total flow during 2011 was 1001 MMSCF.   Also, the total energy generated by CH4 combustion 

at the JRL flare decreased slightly from 2011 by 3.5%. The total energy generated by 

combustion at JRL during 2012 was 407,169 MMBTUs. 
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1. Introduction 

 

In accordance with the MEDEP Chapter 401, Solid Waste Management Rules, Section 

401.D(4)(e), NEWSME Landfill Operations, LLC evaluated  the air monitoring results for 2012, 

including a comparison of the 2012 results to the previous year’s results. Two types of air 

monitoring activities occurred at the Juniper Ridge Landfill (JRL) during 2012; (1) hydrogen 

sulfide H2S monitoring with stationary continuous monitors and, (2) quarterly Methane (CH4) 

emission surface scans on the landfill intermediate cover. The air monitoring was completed in 

general accordance with the procedures specified in the JRL operations manual.   H2S monitors 

consisted of Honeywell® Analytics MDA Single Point Monitors (SPM) utilizing hydrides, EP 

Chemcassettes® also provided by Honeywell®.  Readings were taken at 15 minute intervals 

and data-logged.  Monitors are located at four different locations surrounding the landfill as 

shown in Figure 1-1.  CH4 scans were completed using a MicroFID® (flame ionizing detector) 

mobile device and completed once every quarter by taking measurements at an approximate 

100 ft spacing grid on the intermediate cover system.  Cover penetrations in the pattern (i.e. gas 

collection piping, etc.) and noticeable punctures were also checked in addition to the grid 

readings. 

 

Additionally, odor complaints from the 24-hour JRL odor complaint hotline provide an 

opportunity to evaluate the effectiveness of odor control measures at the JRL.  Odor complaints 

for 2011 and 2012 are compared.   
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South SPM 

1 Access Road SPM 

2 Fort James SPM 

3 Stage Coach Road SPM 

4 West Coiley Road SPM 

 

Figure 1-1 Juniper Ridge Landfill H2S Single Point Monitoring Locations 



2. Stationary H2S Monitoring Results 

 

The Chemcassette® tapes utilized by the JRL are capable of continuously detecting hydrogen 

sulfide levels down to 2 ppb and quantitatively measuring down to 4 ppb. The summarized data 

provided below average on all readings, including non-detect (zero) readings taken at each 

instrument, therefore the average values (monthly and annually) are typically less than the 

individual reading detection limit of the Chemcassettes®.  The quantitation limit is the lowest 

numerical value that can be determined with suitable precision and accuracy and the detection 

limit is the lowest numerical value that can be reasonably estimated by the instrument (typically 

half the quantitation limit). 

 

Readings were taken at 15 minute intervals and data-logged.   Raw data, along with associated 

weather data from the on-site weather station were provided to the MEDEP on a periodic basis. 

Routine maintenance occurred including Chemcassette® changeouts on a roughly 4-6 week 

basis. An annual factory service was also performed. Records of these activities were submitted 

to the MEDEP as well. 

 

During the months of August, September, and October 2012, the Fort James SPM 

malfunctioned, leading to erroneous readings.  Data obtained from surrounding SPM’s, 

including an on-site SPM, proved the readings to be erroneous, and diagnosis and maintenance 

of the Fort James SPM corrected the problem.  NEWSME maintains an additional South SPM 

which is a meter maintained on-site for operational purposes and not for record keeping 

purposes, seen in Figure 1-1.  Due to the relative location of the South SPM to the Fort James 

SPM, the South SPM provides a good comparison of readings with the Fort James SPM.  

Therefore, readings from the South SPM were exchanged with erroneous readings from the 
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Fort James SPM during the time period in question.  Readings from the South SPM are typically 

higher than readings on the Fort James SPM, since the South SPM is directly adjacent to the 

landfill and the Fort James meter is not, therefore this comparison provides a conservative 

estimate of actual readings at the Fort James SPM.  These results are discussed below.   

 

The annual average H2S readings for each of the four locations are presented in Figure 2-1.  

Due to the vast number of non-detect readings (readings below the detection limit of the 

instruments), the average H2S values for all four meters were below the detection limit of 2 ppb 

for both 2011 and 2012.  Due to this fact, these average annual readings should be used only 

for qualitative comparison, and serve as evidence that the average H2S values are below the 

quantitation and detection limits of the Chemcassettes®.  During 2012, no monthly average 

readings were above the detection limit, when averaging with non-detect readings (values less 

than 2 ppb) or zero readings.   

 

Of the four H2S SPMs located around the JRL, three locations remained largely unchanged from 

average annual readings obtained in 2011. Both 2011 and 2012 average readings were below 

the detection limit of the instrument.  Readings at the Access Road SPM decreased significantly 

from 2011.  Monthly average readings from the other three locations correspond well with each 

other between 2011 and 2012, with average higher H2S levels occurring during summer 

months, and lower values occurring during colder winter months.  Monthly average H2S 

readings for each location are shown in Figures 2-2 through 2-5 and should be used for 

comparative analysis only due to their low averages, below the quantitative and detection limits 

of the instruments.      
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Figure 2-1 Annual average H2S readings at all four SPM locations for 2011 & 2012 
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Figure 2-2 Monthly average H2S readings at the Access Road SPM location for 2011 & 2012 
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Figure 2-3 Monthly average H2S readings at the Fort James SPM location for 2011 & 2012 
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Figure 2-4 Monthly average H2S readings at the Stage Coach Road SPM location for 2011 & 2012 
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Figure 2-5 Monthly average H2S readings at the West Coiley Road SPM location for 2011 & 2012 

 

The 2012 average site wide H2S level remained very low.  Close attention was paid to the 

Access Road SPM during 2012 because of the variation in readings obtained from this SPM in 

2011.  The issues that apparently affected the Access Road SPM during 2011 were resolved 

during 2012 with meter calibrations and routine meter checks.  

 

Due to the low average readings, a comparison was completed on readings above the 

quantitative limit (4 ppb) and detection limit (2 ppb) for 2011 and 2012.  Readings above these 

levels were compared with total readings taken over the entirety of the year to determine the 

effective time at which quantifiable and detectable readings occurred.  The results are shown in 

Table 2-1.   
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Table 2-1 Quantitative (4 ppb+) and detection (2 ppb+) readings as a percentage of total annual 
readings  

Above: 
Access Road  Fort James*  Stage Coach Road West Coiley Road Site Average 

Total Readings4ppb  2ppb  4ppb  2ppb  4ppb 2ppb 4ppb 2ppb 4ppb  2ppb 
2011  10.4%  25.5%  2.5%  20.5%  0.2% 14.9% 0.9% 11.8% 3.5%  18.2% 34,016
2012  1.4%  14.7%  2.4%  15.4%  0.1% 15.0% 0.6% 9.9% 2.5%  16.4% 34,718

Change:  ‐9.1%  ‐10.8%  ‐0.1%  ‐5.1%  ‐0.2% 0.1% ‐0.3% ‐1.8%  ‐1.0%   ‐1.8%   

* Readings from August, September, and October erroneous, replaced with South SPM readings  
 

During 2011, 3.5% of total readings of all four meters were at or above the quantifiable limit of 

the meters and 18.2% of readings were at or above the detectable limit of the meters.  During 

2011, 2.5% of readings of meters were at or above the quantifiable limit, and 16.4% of readings 

were at or above the detectable limit.  Overall, a decrease from 2011 to 2012 of -1.0% and -

1.8% is seen in readings at or above the quantifiable and detectable limit of the meters 

respectively.  The largest decrease in these readings, -9.1% and -10.8% for quantitative and 

detectable respectively, is seen in the Access Road SPM.  This concurs with the average 

annual readings during 2012 at this meter which show a significant decrease from 2011 and 

further supports the likely influence on the Access Road SPM from sources other than the JRL 

during 2011.  Both the Stage Coach Road SPM and the West Coiley Road SPM show slight 

decrease in quantifiable readings and slight decrease in detectable readings.   The Fort James 

SPM, when corrected for the three months of erroneous readings, also shows slight decrease in 

quantifiable readings and a decrease in detectable readings.   

 

Overall, both quantifiable and detectable readings have shown an overall decrease during 2012.  

The overall measurable readings around the entire site remained low during 2012. 

  



3. Odor Complaints 

 

Complaints recorded via the 24-hour JRL complaint hotline are provided for 2011 and 2012 in 

Table 3-1 below.  Detailed complaint logs were submitted to the MEDEP on a monthly basis 

during 2012. During 2012 the JRL complaint hotline received a total of seven landfill related 

complaints (all were odor related), compared with twenty seven for 2011 (of which 21 were odor 

related).  Odor complaints were logged as they occurred, and site visits were completed to the 

location of the complaints to confirm these complaints.  Close attention was paid to complaints 

in order to determine operational effectiveness of odor control measures at the landfill, and 

changes were made to these measures as necessary based on complaints. Of these 

complaints, only one was confirmed as likely coming from the landfill in 2012 as opposed to 

seven confirmed in 2011. The seven odor related complaints were dispersed over seven 

different months.  An additional five non-enforceable offsite traffic related complaints were 

received during 2012.  These complaints were related to traffic movement on public roadways.

3-1 
 



3-2 
 

Table 3-1 Summary of Complaints at Juniper Ridge Landfill, 2011 & 2012  

2011        -OBJECT OF COMPLAINT-     MONTH

MONTH ODOR NOISE LIGHTS DUST TRAFFIC BIRDS OTHER TOTAL 
                  

JAN. 5 0 0 0 0 0 0 5 
FEB. 0 0 0 0 0 0 0 0 
MAR. 0 0 0 0 0 0 0 0 
APR. 4 0 0 0 0 0 0 4 
MAY 0 0 0 0 0 1 0 1 
JUN. 1 0 0 0 0 0 0 1 
JUL. 1 0 0 0 0 0 0 1 
AUG. 4 0 0 0 0 0 0 4 
SEP. 1 0 0 0 0 0 0 1 
OCT. 1 0 0 0 0 0 1 2 
NOV. 0 1 0 0 0 0 0 1 

DEC. 4 1 0 1 1 0 0 7 

TOTALS 21 2 0 1 1 1 1 27 
  

2012 COMPLAINT CATEGORY MONTH 

MONTH ODOR NOISE LIGHTS DUST BIRDS OTHER TOTAL 
                

JAN. 0 0 0 0 0 0 0 
FEB. 1 0 0 0 0 0 1 
MAR. 0 0 0 0 0 0 0 
APR. 1 0 0 0 0 0 1 
MAY 0 0 0 0 0 0 0 
JUN. 0 0 0 0 0 0 0 
JUL. 0 0 0 0 0 0 0 
AUG. 1 0 0 0 0 0 1 
SEP. 1 0 0 0 0 0 1 
OCT. 1 0 0 0 0 0 1 
NOV. 1 0 0 0 0 0 1 

DEC. 1 0 0 0 0 0 1 

TOTALS 7 0 0 0 0 0 7 
* An additional 5 non-enforceable off-site traffic related complaints have been received as of 
December 31, 2012. 



4. CH4 Surface Scans 

 

Landfill methane (CH4) emission surface scans are performed to determine the effectiveness of 

intermediate landfill cover systems in controlling landfill gas migration.  Quarterly surface scans 

were completed on the landfill intermediate cover at JRL during 2012.  Copies of the 2012 

surface scans are provided in Attachment A and are kept on file in the Environmental Manager’s 

office.   

 

Surface scans were completed in general accordance with the New Source Performance 

Standard (NSPS) for municipal solid waste (MSW) landfills contained in 40 Code of Federal 

Regulations (CFR) Part 60, Subpart WWW, specifically Section 60.753(d) which states that 

each owner or operator of an MSE landfill with a gas collection and control system shall: 

“Operate the collection system so that the methane concentration is less than 500 parts per 

million above background at the surface of the landfill. To determine if this level  is exceeded, 

the owner or operator shall conduct surface testing around the perimeter of the collection area 

and along a pattern that traverses the landfill at 30 meter intervals and where visual 

observations indicate elevated concentrations of landfill gas, such as distressed vegetation and 

cracks or seeps in the cover. The owner or operator may establish an alternative traversing 

pattern that ensures equivalent coverage…” 

 

Surface scans were completed using a MicroFID® (flame ionizing detector) mobile device that 

has a detection limit of 0.5 ppm and a concentration range of 0.5 to 50,000 ppm.  During 2012, 

a total of six locations above the 500 ppm level were detected during the three scans 

performed, substantially less than the fifty six that were detected in 2011 during the four scans. 

A surface scan was not performed during the first quarter of 2012 due to weather restrictions 
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and safety concerns with snow/ice present on the synthetic intermediate cover.  A quarterly 

breakdown is provided in Table 4-1.  A majority of these readings above 500 ppm occurred 

around intermediate cover penetrations primarily around landfill gas collection piping, where 

boots had been damaged or moved due to landfill consolidation and settlement.  These 

readings and their locations are documented, copies provided to the site supervisor and 

necessary corrective actions taken. 

     

Table 4-1 Readings above 500 ppm found during 2011 & 2012 CH4 Surface Scans 

   Q1  Q2 Q3 Q4 TOTAL 
2011  13  28 9 6 56 
2012  NC  5 1 0 6

 

A comparison of scans from 2011 and 2012 shows a seasonal fluctuation in readings above 500 

ppm as seen in Figure 4-1.  This is expected with typically higher landfill anaerobic activity 

occurring during the warmer summer months, and less activity occurring during the colder 

winter months.  During 2012, the average methane reading above the 500 ppm level was 999 

ppm, as opposed to 1523 ppm during 2011.  A quarterly comparison of average values from 

2011 and 2012 is provided in Figure 4-2. 
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Figure 4-1 Readings above 500 ppm during quarterly CH4 surface scans for 2011 & 2012 
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Figure 4-2 Average concentrations during quarterly CH4 surface scans for 2011 & 2012 
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5. Summary 

 

In accordance with the Juniper Ridge Landfill (JRL) operations manual, two types of air 

monitoring activities occurred on site during 2012; (1) hydrogen sulfide H2S monitoring with 

stationary continuous monitors and, (2) quarterly Methane (CH4) emission surface scans on the 

landfill intermediate cover.  Additionally, odor complaints from the 24-hour JRL odor complaint 

hotline provide an opportunity to evaluate the effectiveness of odor control measures at the JRL. 

 

Overall, average monthly and annual H2S concentrations remained low at the SPM’s located 

around the landfill.  When compared with 2011, the average H2S levels around the entirety of 

the site decreased during 2012 and were below the detection level of the monitors.  Quantifiable 

readings decreased at all four locations during 2012.  Detectable readings decreased at three of 

the four locations during 2012, with almost no change in detectable readings at the fourth, Stage 

Coach SPM, location.  The largest decrease in these readings, -9.1% and -10.8% for 

quantitative and detectable respectively, is seen in the Access Road SPM, supporting the 

hypothesis that likely influence on the Access Road SPM during 2011 was from sources other 

than the JRL. The overall measurable readings around the entire site remained low during 2012.    

 

Odor-related complaints decreased from 2011 to 2012, with a total of seven odor related 

complaints occurring during 2012 compared to twenty one in 2011.  Of these complaints, only 

one during 2012 was confirmed as likely coming from the landfill as opposed to seven confirmed 

in 2011. 

 

Surface scan CH4 emission results decreased from 2011 to 2012 with a total of six readings 

above 500 ppm found during 2012 during three surface scans, compared with fifty-six above 
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that level detected in 2011 during four surface scans.   The average concentration above the 

500 ppm level decreased in 2012 from 1523 ppm to 999 ppm.  Readings above 500 ppm, when 

they occur, continue to occur primarily around penetrations in the intermediate cover system 

and are fixed upon identification.  Wear to cover boots due to landfill consolidation and 

settlement continue are the primary cause of this.  These damages are repaired as soon as 

practical. 
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EXECUTIVE SUMMARY 
 

 
The 2012 Annual Geotechnical Landfill Inspection Report for the Juniper Ridge Landfill 
describes the site visit made on June 27, 2012, and November 6, 2012 – one component of the 
ongoing landfill observations being performed in accordance with the  Geotechnical Monitoring 
Plan (GMP, REW 2007b) as adjusted by changes described in the 2008 and 2010 Geotechnical 
Monitoring Reports (REW 2008a, 2011a).  As stated therein, collection of electronic 
instrumentation data was curtailed due to logistics associated with the construction of Cell 4 and 
surveys of the slope displacement monuments (SDMs) and measurements of waste grade 
elevations at the instrument clusters were terminated to be consistent with the needs of a stable 
operational landfill and its resources.    
 
During 2012, the geotechnical monitoring at JRL emphasized the routine observations of the 
landfill surface made during operations combined with an independent geotechnical inspection 
of the landfill slopes conducted on November 6 , 2012.  Observational methodology was used to 
assure that the geotechnical performance of the landfill facility was consistent with design and 
the Operations Manual (NEWSME 2010). This report summarizes the annual geotechnical 
inspection of the landfill and supplements previous Geotechnical Monitoring Reports through 
2010 (REW 2005a, 2006, 2007a, 2008a, 2009, 2010a, 2011a), and last year’s Landfill Inspection 
Report (REW 2012).   
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2012 Annual Geotechnical Landfill Inspection Report 
Juniper Ridge Landfill Facility 

West Old Town, Maine 
 

 
1.  INTRODUCTION 
 
The 2012 Annual Geotechnical Landfill Inspection Report (AGLIR) has been prepared for the 
State of Maine’s Juniper Ridge Landfill (JRL) owned by the State of Maine Bureau of General 
Services (BGS) and operated by NEWSME Landfill Operations, LLC. (NEWSME), a subsidiary 
of Casella Waste Systems Inc. (CWSI).  The landfill site plan, shown on Figure 1, is based on an 
aerial topographic survey performed on November 6, 2012.  Geotechnical monitoring of this 
landfill was performed in accordance with the current Geotechnical Monitoring Plan (GMP, 
REW 2007b), as adjusted by mid-year 2008 modifications related to logistics associated with the 
construction of Cell 4 (REW 2008a) and modified by the termination of the survey 
measurements of slope displacement monuments justified in the 2010 GMR (REW, 2011).   
 
Specific activities in 2012 included photogrammetric topographic surveys of the landfill surface, 
periodic landfill observations, and an independent geotechnical landfill inspection.  This report, 
presenting the results of a site visit made in June and the annual inspection made in November 
which supplement routine landfill observations performed by operational personnel to assure 
consistency with the Operations Manual (NEWSME 2010) as summarized in the yearly landfill 
report.   
  
 
2.  HISTORY OF LANDFILL DEVELOPMENT & MONITORING 
 
JRL was initially developed by Fort James Operating Company (FJC), a subsidiary of Georgia-
Pacific Corporation, for its own use in the disposal of treatment plant sludges and other wastes 
from its mill in Old Town, Maine.  In 2004, the State of Maine, through the State Planning 
Office (SPO), agreed to purchase the landfill for disposal of other approved in-state wastes 
including: construction and demolition debris (C&D), oversized bulky waste (OBW), front end 
processing residue (FEPR), ash from waste incinerators, other ashes from industrial incinerators, 
bypass municipal solid waste (MSW), and other miscellaneous wastes.  This section discusses 
the history of landfill development at the site. 
 
2.1  Fort James Operation 
 
Approximately 68 acres of a 780-acre property was licensed by FJC as a secure landfill, and 
operated by FJC from 1996 until 2004 when the State of Maine purchased the landfill.  During 
this period, JRL, then called the West Old Town Landfill (WOTL), was used mainly for disposal 
of combined sludge from FJC’s primary and secondary treatment plant in Old Town and fly ash 
from a biomass boiler at Eastern Paper’s mill in Lincoln.  Placement of the sludge began in 
December 1996 along the western portion of Cell 1.  By 2001, operations had moved to the east 
into Cell 2.  Details relating to the geotechnical behavior of FJC’s sludge during the sequential 
landfill development is presented in previous reports (REW 2007a,b).   
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2.2  State of Maine Purchase and Operations 
 
In February 2004, the State of Maine, through the State Planning Office (SPO), purchased 
the landfill from FJC.  It  selected Casella Waste Systems, Inc. (CWSI) through its subsidiary 
NEWSME Landfill Operations LLC, to operate the disposal of in-state wastes.  
Approximately 50,000 tons of sludge were initially brought to the landfill from FJC’s Old 
Town mill before the mill closed in 2006.  To improve deposit stability, SPO/NEWSME 
stabilized the existing sludge at the site by mixing it with approved in-state waste streams, 
i.e. C&D, OBW, FEPR, incinerator ash, bypass MSW, and other miscellaneous wastes.  A 
detailed description of the test plots constructed to determine the geotechnical behavior of 
this waste and the sludge stabilization program were presented in previous annual monitoring 
reports (REW 2005a, 2006, 2007a, 2008a, 2009, 2010a, 2011) and annual geotechnical 
landfill inspection report (REW 2012).   
 
Once the sludge stabilization program was completed by mid-2006, landfill operations moved 
into the western portion of Cell 3, depositing the mixtures of in-state waste.  As shown on Figure 
1, landfill operations then moved south into Cell 4 in 2009.   
 
The remainder of the landfill capacity is being filled with the approved in-state waste streams, 
which, now and in the future, are estimated to include approximately 21% construction and 
demolition debris, 13% municipal solid waste (MSW), 8% MSW incinerator ash, 14% oversized 
bulky waste, 9% front-end process residue, 3% MSW bypass, and, the remainder, miscellaneous 
wastes including fines for cover and other operational materials (SME 2013).  Based on 
performance to date, these mixture of wastes are stable at slopes up to 2.5H:1V, but are highly 
compressible and subject to gas generation.  Based on the experience at each site, it is expected 
the in-state waste mixture will be more stable and less compressible than the waste-stabilized 
sludge.  As a result, the most critical area for stability at JRL is the area underlain by the northern 
test plot (composed of 60/40 sludge-to-waste ratio), which is located at the north end of Cell 2 
(see Figure 1).   
 
2.3  Overview of Geotechnical Monitoring 
 
Historically, the critical stability issues with the landfill related to the papermill sludge 
previously placed by FJC.  With stabilization of all the sludge (by mixing it with stable in-state 
waste) completed in 2006, the monitoring plan was modified in the 2007 GMP (REW 2007b) to 
reflect the routine needs associated with other landfills placed on firm soil foundations.   
 
The 2007 GMP revised previous plans to reflect the fact that: 1) the previous sludge at the 
landfill has been stabilized and confined within the landfill by either the perimeter earthen berms 
or by the placement of the stable, in-state waste streams, and 2) slope stability and settlement 
monitoring since 2004 has accumulated a baseline of corroborative data and verified that the 
actual geotechnical behavior of waste-stabilized sludge in the landfill is consistent with design 
parameters.   
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Based on this, the intensity of previous program was modified to represent the monitoring needs 
associated with current waste mixtures placed in a landfill founded on a firm soil.  Specifically, 
reliance on the extensive measurements of in-situ instruments was shifted to observation 
methodologies that are used to assure that the geotechnical performance of the landfill remained 
consistent with design analyses.   
 
Field observations were supplemented since 2007 with slope measurements of the northern slope 
of Cell 2 that is underlain by the highest percentage of sludge remaining at JRL, i.e. up to 60% 
sludge mixed with 40% in-state waste.  in 2010, this labor intensive survey program to monitor 
the slope displacement monuments was terminated based on the stable condition of the waste-
stabilized sludge measured over the past three years and the consistency of the observed 
compression rates with the wealth of data collected from Casella’s neighboring facility in 
Hampden, Maine (see 2010 GMR, REW 2011b).   
 
During 2012, the performance of routine operational observations and the annual geotechnical 
inspection continued.  Specifically, the remaining monitoring plan includes provisions for aerial 
surveys of the landfill configuration, visual observations to verify satisfactory landfill 
performance in terms of slope stability and settlement, and a mechanism to notify JRL and 
MEDEP of possible slope instabilities or detrimental strains in advance of their occurrence.  The 
results from one component of this plan, the independent annual geotechnical landfill inspection, 
are summarized in the next section. 
 
3.  GEOTECHNICAL LANDFILL INSPECTION 
 
Geotechnical monitoring during 2012 included field observations during operations and an 
independent geotechnical inspection of the landfill relating to waste stability and settlement 
performance.  A description of the landfill observations, the annual inspection, and topographic 
aerial surveys are discussed herein. 
 
3.1  Landfill Observations 
 
During 2012, corroboration of landfill performance with the design conditions used in the 
geotechnical analysis were confirmed in the field by monitoring the type, quantity, rate, and 
location of waste placement in accordance with the Operations Manual (NEWSME 2010), 
which, in part, is based on the results of geotechnical analyses completed for the landfill design 
and supported by the revised stability analysis (REW 2005b).  Landfill performance was verified 
by visual site observations of the landfill as described in the Operations Manual and documented 
in the annual report.  As part of this, the landfill surface was observed under the direction of a 
qualified geotechnical engineer for overall condition, evidence of cracking, localized 
depressions, erosion, leachate breakout on sideslopes, areas of ponded water, and toe heaving. 
 
3.2  Annual Inspection 
 
To supplement routine observations, a site visit was made on June 27, 2012 and an annual 
geotechnical inspection of the landfill area was performed on November 6, 2012.  During both 
times, geotechnical observations were made to indicate that the waste placement, sideslope 
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construction, cover performance, and other construction/filling practices are consistent with the 
landfill’s Operations Manual.  Specifically, the appearance of the landfill slope and configuration 
was observed by an independent geotechnical engineer with special attention paid to the area of 
the waste-stabilized sludge along the northwestern slope of  Cell 2.  Observation reports, using 
the checklist presented in the 2007 GMP, were filled out and are included in the Appendix A of 
this report.  A photographic record of the two site visits are included in Appendix B and C.   
 
Inspection elements for assessment of geotechnical performance included:   

 
Active Areas 

 waste lift thickness  
 active filling area slope angle  
 final waste slope angle 
 identification of areas with visible ponding, seepage, or indications of mass snow 

burial 
 
Inactive Areas with Intermediate Cover In-Place 

 overall surface and/or intermediate cover condition  
 evidence of surface cracking 
 localized surficial depressions in waste or cover surface  
 erosion of cover material 
 erosion of ditch linings  
 leachate breakout on sideslopes  
 areas of ponded water  
 toe heaving  
 grass kills 
 gas venting   

 
During both visits, geotechnical performance observations indicated that the landfill slopes were 
stable and that differential waste settlement was minor and can be managed to tolerable levels 
during final cover design.  As indicated by the report from these site visits, the waste historically 
placed in Cells 1 through Cell 3 and the active waste placement in Cell 4 is performing as 
anticipated.  At the time of the inspections, there were no indications of inconsistencies between 
site activities and the Operations Manual.  In 2012, the critical area of the landfill underlain by 
the previous waste stabilized sludge appears to have behaved as anticipated with no indications 
of slope instabilities or excessive deformations.   
 
3.3  Surveys 
 
Topographic surveys of the landfill surface were completed in 2012 using aerial 
photogrammetric methods.  A spot check of surface elevations in November 2012 indicates that 
the waste slope angles are consistent with the project design and Operations Manual.  Elevation 
contours for covered areas were visually examined for depressions, heaving, and ditch slope 
continuity, and, consistent with site observations, indicate that the landfill is performing as 
anticipated during design with no noticeable differential settlements or instabilities.   
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3.4  Modifications to the Geotechnical Monitoring Plan 
 
Based on observations of landfill activities and performance during 2012, there are no proposed 
changes to the Geotechnical Monitoring Plan beyond those made in 2008 and 2010.   
 
 
4.  SUMMARY 
 
Geotechnical monitoring of the JRL was performed to verify that the field behavior of the 
facility is consistent with design analyses.  This program was modified  in 2008 and 2010 to 
emphasize field observations of landfill activities in assuring consistency with the Operations 
Manual, and that there were no indications of potential slope instabilities or excessive 
settlements that might impact the performance of the facility.  These modifications were made to 
address logistic conflicts with cell development and in recognition that the need for electronic 
waste settlement measurements and surveys of slope movements diminished as the waste 
elevation of the instrumented area approached its final grade without any discernible 
deformations.   
 
Summaries of the routine operational inspections are presented in the annual landfill report.  In 
accordance with the current GMP (REW 2007b), these routine observations were supplemented 
with an aerial topographic survey of the facility made on November 6, 2012, a site visit made on 
June 27, 2012, and the annual geotechnical inspection performed on November 12, 2012.  The 
resulting checklists and photographic records from the site visits, included in the Appendices, 
documents observations that the landfill is performing as anticipated with no excessive 
deformations, slope movements, unexplained ponded water, or leachate breakouts.  Specific site 
observations made of  the northern slope of Cells 1 & 2 (an area of the landfill underlain with 
waste-stabilized sludge) indicate that this critical portion of the landfill is performing as 
anticipated during design.   
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Checklist: Annual Geotechnical Inspection
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APPENDIX B 
 

Site Photographs (6/27/12) 
 

 



6/27/12 Site Visit 

1 
 

 
north side, looking south at northern slopes of Cell 3 (left) and Cell 1&2 (right) 

 

 
northern slope looking west along transition slope between Cell 3  and Cell 1 & 2 



6/27/12 Site Visit 

2 
 

 
NE corner looking east at northern slope of Cell 3B 

 

 
Cell 3 - eastern interim slope looking north 



6/27/12 Site Visit 
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eastern interim slope, Cell 3, looking northeast towards active cell 

 

 
top of Cell 4 looking north 



6/27/12 Site Visit 
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SE corner looking north along eastern slope of Cell 4 

 

 
SE corner of Cell 4 looking west along southern slope of Cell 4 



6/27/12 Site Visit 
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SW corner of Cell 4, looking northwest along lower southwestern slope of Cell 4 

 

 
western side, looking southeast along western slope of Cell 4 



6/27/12 Site Visit 
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SW corner looking north along western slope of Cells 1&2 (Cell 4 in foreground) 

 

 
western side, looking northeast at western slope of Cell 1&2 



APPENDIX C 
 

Site Photographs (11/6/12) 
 
 



11/06/12 Site Visit 
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NW corner looking east along northern slope of Cell 1 & 2 (foreground) Cell 3 (background) 

 
northern slope looking west along transition slope between Cell 3  and Cell 1 & 2 



11/06/12 Site Visit 
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NE corner on top looking east at active cell 

 

 
Cell 3 - eastern interim slope (with active cell to left) looking south 



11/06/12 Site Visit 
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eastern interim slope, Cell 3, looking northeast towards active cell 

 

 
northeast corner: top of Cell 3 looking southwest 



11/06/12 Site Visit 
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eastern slope of Cell 4 looking south 

 
SE corner of Cell 4 looking west along southern slope of Cell 4 



11/06/12 Site Visit 
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SW corner of Cell 4, looking northwest along lower southwestern slope of Cell 4 

 

 
western side, looking southeast along western slope of Cell 4 



11/06/12 Site Visit 
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SW corner looking north along western slope of Cells 1&2 (Cell 4 in foreground) 

 

 
western side, looking southeast at western slope of Cell 1 & 2 (left)/Cell 4 (right) 



Juniper Ridge Landfill                                                                           
2012 Annual Report 
April 2013 
 

 

ATTACHMENT I 

Updated Closure and Post-Closure Cost 
Estimates 

 







TABLE 1
SME's Opinion of Final Cover Costs For Juniper Ridge Landfill For Landfill Area Developed as of 

December 2013

JUNIPER RIDGE LANDFILL PER-ACRE FINAL COVER COSTS w/ Gas (Update 2/2013)
ITEM UNIT QUANT. UNIT COST(1) TOTAL

Mobilization L.S. 1 $15,000 15,000$                              
Erosion Control L.S. 1 $3,000 3,000$                                
Active Gas System Modifications L.S. 1 $21,700 21,700$                              
Site Grading L.S. 1 $2,750 2,750$                                
Drainage Terraces L.S. 1 $12,000 12,000$                              
24" compacted clay C.Y. 3,230 $16.00 51,680$                              
Texture Membrane SQ.FT. 43,600 $0.60 26,160$                              
12" Sand Common Borrow C.Y. 1,620 $16 25,920$                              
12" Vegetative Cover C.Y. 1,620 $20 32,400$                              
Seed & Mulch L.S. 1 $2,500 2,500$                                
Engineer/Const. Monitoring L.S. 1 $19,000 19,000$                              

Total 212,110$                           

(1) Unit Cost based upon Third Party Construction cost 
(Cell 8 bids May 2012)adjusted to reflect the size and scope 
of closure project.

JUNIPER RIDGE LANDFILL PER-ACRE FINAL COVER COSTS w/out gas(Update 2/2013)
ITEM UNIT QUANT. UNIT COST(1) TOTAL

Mobilization L.S. 1 $15,000 15,000$                              
Erosion Control L.S. 1 $3,000 3,000$                                
Site Grading L.S. 1 $2,750 2,750$                                
Drainage Terraces L.S. 1 $12,000 12,000$                              
24" compacted clay C.Y. 3,230 $16.00 51,680$                              
Texture Membrane SQ.FT. 43,600 $0.60 26,160$                              
12" Sand Common Borrow C.Y. 1,620 $16 25,920$                              
12" Vegetative Cover C.Y. 1,620 $20 32,400$                             

peracreclosurecostupdatefeb2013.xls

g , $ ,$
Seed & Mulch L.S. 1 $2,500 2,500$                                
Engineer/Const. Monitoring L.S. 1 $19,000 19,000$                              

Total 190,410$                           

Acres Closure Cost
Area with Existing Gas Collection 48.8 $9,292,008
Area without Gas Collection (Cell  8) 8.5 $1,802,935

Total $11,094,943

peracreclosurecostupdatefeb2013.xls



TABLE 2
OPINION OF POST-CLOSURE MONITORING AND MAINTENANCE COSTS FOR JUNIPER RIDGE  LANDFILL AS DEVELOPED 

IN CALENDAR YEAR 2013

ITEM OPINION OF 
YEARLY COSTS

TOTAL COST FOR 30 
YEAR PERIOD ASSUMPTIONS

Leachate Collection, Transport and Disposal

A. Electrical Costs to Operate Pump Station $2,200 $66,000

5 Pump Stations with two pumps in the four station, one 
pump in one station . Assumes 10 Hp pumps pumping 
at 180 gpm for 400 hours per year

B. Disposal Costs for Leachate  Years 1-30 $38,090 $1,142,700

Leachate generation rate 1.22 inches per year, Total 
landfill area 57.3 acres, transport costs $0.02/gal 
disposal $ 0.00

C. Disposal Cost for Leak Detection Layer(1ac leachate pond) $150 $4,500
Leak detection layer flow leachate pond @ 20 
gal/acre/day. Transport cost $0.02, Treat $0.00

D. Annual Leachate Testing $2,500 $75,000 Annual cost for pretreatment testing

Subtotal Total $1,288,200
Post Closure Water Quality & Methane Gas Monitoring
A.1  Collect Samples From 20 Wells,7 underdrains,1 leak detection,2 
leachate & 8 Surface Waters for 3Rounds/Year & Methane Measurements 
From Wells 3 Times per Year $34,500 $172,500

Assumes 2 rounds detect. monitor para, 1 round 
extended list for year 1-5

A.2  Collect Samples From 20 Wells,7 underdrains,1 leak detection,2 
leachate & 8 Surface Waters for 2 Rounds/Year & Methane Measurements 
From Wells 2 Times per Year $21,960 $109,800

Assumes 2 rounds, one detect. monitor para. & one 
round extended list for years 6-10

A.3 Collect Samples From 20 Wells,7 underdrains,1 leak detection,2 
leachate & 8 Surface Waters for 1 Round/Year & Methane Measurements 
From Wells 1 Time per Year $10,980 $219,600 Assumes one round extended list for years 11-30

B.1 Analyses of 41 samples 3 Times per Year $46,200 $231,000
Assumes  20 wells,7 underdrains,1 leak detection,2 
leachate, 8 surface, & 3 QA/QC

B.2 Analyses of 41 Sample 2 Times per Year $30,800 $154,000
Assumes  20 wells,7 underdrains,1 leak detection,2 
leachate, 8 surface, & 3 QA/QC

B.3 Analyses of 41 Sample 1 Times per Year $15,400 $308,000
Assumes  20 wells,7 underdrains,1 leak detection,2 
leachate, 8 surface, & 3 QA/QC

B.4 Analyses of Residential wells 1 Times per Year $10,000 $300,000 Assumes  6 residential well locations

C Compile Data and Submit to MDEP $6,000 $180,000
Assumes Report prepared and submitted to MDEP 
after each sample round

Subtotal  Yearly Cost Years 1-5 $96,700
Subtotal  Yearly Cost Years 6-10 $68,760

Subtotal  Yearly Cost Years 11-30 $42,380

Subtotal Total $1,674,900
Landfill Inspection
A. Monthly Site Walk Over & Report Generation $10,800 $324,000 Assumes12 hr per month @ $75/hr

Subtotal $10,800 $324,000
Active Landfill Gas Extraction System

A Gas Collection Equipment Replacement $10 000 $300 000
General  equipment replacement including well heads, 
condensate pumps etc

 Sevee Maher Engineers Inc. schA-2POCLCSTJRL2012rev020512plm.XLS

A. Gas Collection Equipment Replacement $10,000 $300,000 condensate pumps etc.

B. Flare Maintenance $5,500 $165,000
Replacement of flare parts such as flame arrestor 
media etc.

C. Electrical and Blower Maintenance $6,000 $180,000
Routine inspection and maintenance of blower & 
control system

D. System Operation and Inspection $5,000 $150,000 General system operation & maintenance

E. Well Tuning $10,000 $300,000 Well tuning once per month

F. Compliance Monitoring $5,000 $150,000
G. Electrical Costs to Operate Blowers, Heat  & Control Panel Year 1-15 $42,000 $630,000 electricity for blower  @$0.19/kwhr

G. Electrical Costs to Operate Blowers, Heat  & Control Panel Year 16-30 $18,900 $283,500
electricity for blower  @$0.19/kwhr assume 1/3 gas 
flow for year 16-30

Subtotal Total $2,158,500
Landfill Maintenance
A. Cover Maintenance Include Annual Mowing & Erosion Repair $5,900 $177,000 Assumes 3 man crew 7.5 days/ year

B.1 Pump Stations Inspections $10,400 $312,000 Assumes 4 hr week @ $50 per hour

B.2 Pump Replacement $2,160 $64,800
Assumes replace pumps  every 5 years. Nine onsite 
pumps at $1,200 a piece 

C. General Site Maintenance $5,000 $150,000
Assumes snow plowing 20 storms per year @ $250 per 
storm

D.  Leachate Line Cleaning $16,000 $480,000

Assumes leachate line cleaning twice per years 1-5, 
once per year 6-10, then every other year years 11-30 
@ $16,000 per cleaning

Subtotal $39,460 $1,183,800
Professional Services
A. Engineering Services $4,000 $120,000 General Services

Subtotal $4,000 $120,000

TOTAL $6,749,400

 Sevee Maher Engineers Inc. schA-2POCLCSTJRL2012rev020512plm.XLS
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