
5105 Harbour Towne Drive  •  Raleigh  •  North Carolina  •  27604 
919-418-4375 (Mobile)      •      919-231-1818 (Office fax)      •      E-mail: david@davidgarrettpe.com 

 
August 9, 2009 
 
John A.K. Tucker, P.E. 
Consulting Engineer 
P.O. Box 297 
Fuquay-Varina, North Carolina 27526 
 
RE: Results of Initial Sampling Event – July 2, 2009 
 Rowland LCID Landfill and Processing Facility 
 Ground Water and Landfill Gas Evaluation 
 
Dear John: 
 
This document presents a summary of sampling work performed in accordance with the SWS-
approved Work Plan dated April 8, 2009.  A soil-gas survey for the detection of methane was 
conducted at 18 locations near at the facility boundary and on-site buildings (see Figure 1), in 
addition to sampling an on-site water supply well and Perry Creek.  A potable water well survey 
was conducted in the vicinity of the landfill (see Figure 2).  The water samples came back as 
“non-detect” but methane gas was found at several probe locations – some gas levels exceeded 
the lower explosive limit (LEL).  As such, immediate action was taken in accordance with the 
rules pertaining to gas detection at lined landfills, NCAC 15A 13B .1646 (4) (c), whereas rule 
changes for LCID facilities are currently pending.  The referenced rules require the following: 
 

Upon detection of methane exceeding the threshold values (described above), the facility 
management must perform the following: 

 
• Immediately take all steps required to protect human health and notify the Division 
 
• Within seven days place in the operating record a report of the methane gas levels (and 

the location of the detection), along with a description of the response to protect human 
health 

 
• Within 60 days implement a remediation plan for the methane gas release, place a copy 

of the plan in the Operating Record and notify the Division that the plan has been 
implemented – the plan shall describe the nature and extent of the problem and the 
proposed remedy. 
 

In response, the Owner and the Division were contacted and advised of the situation; the Owner 
then notified the staff to take precautions and reinforced an existing non-smoking policy.  An 
advisory document was prepared (by Mr. Tucker) and placed in the Operating Record, and a 
proposed remedy plan is in preparation – to be reviewed with the SWS upon completion.   

Owner
Note
Use Bookmarks to navigate this document
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Topography and Surroundings 
 
The landfill is situated amidst old industrial properties, adjacent to an asphalt batch plant.  The 
site is physically located just south of a topographic divide (defined by Gresham Lake Road) and 
drained by natural drainage features, located east and west of the facility, southward toward 
Perry Creek, which flows to the south and east to Gresham Lake then to the Neuse River.  The 
drainage feature to the east is dry and does not show on either the NRCS soils map (Figure 3A) 
or the USGS topo map (Figure 3B).  The site is surrounded by the City of Raleigh and served by 
paved streets, although some of the adjacent properties are not in the City limits.  The area is 
largely served by municipal water, but extant water supply wells are known (i.e., on the project 
premises); potable wells are in use at some of the adjacent properties (Figure 2).  Based on the 
topography, none of the water wells in the area appears to be down gradient of the facility.   
 
Occupied structures (including commercial buildings and residences) exist within 500 feet of the 
facility boundary in the northwest, north, northeast and east directions.  Residences are located 
just over 500 feet from the landfill boundary to the north, across Gresham Lake Road.  Utility 
corridors – potential gas migration conduits – are expected along the road but no large pipelines 
appear to cut through the property.  A sanitary sewer pipe line exists near the south property line.  
The facility boundary does not extend to the ground water discharge feature (Perry Creek), 
located approximately 100 feet south of the landfill boundary, but there is no development within 
the low area between the landfill and the creek – the low area is owned by Rea Construction, as 
is the asphalt plant to the east of the facility.  Miscellaneous equipment and debris have been 
stored in the low area, some of which may have been buried according to staff at the subject 
facility.  No investigation of the Rea property has been undertaken or reviewed in context with 
this work.  The City has been contacted regarding the gas detections pursuant to determining if 
alternate sources exist, i.e., the sanitary sewer pipeline.   
 
Property Information 
 
The following information came from the Wake County IMAPS web site (see Figure 4): 

  Map Coordinates X: 2122362.3507652692 

     Y: 776028.0174716837 

  PIN Number  1727262194 (landfill parcel) 

  Zoning   IND-1 (allows landfills) 

  Acreage  28.38 (three parcels) 
 
Brief Project History 
 
The Rowland landfill began in the 1980’s as backfill for a quarry dating to the 1960’s.  The 
landfill was formerly operated under a permit from Wake County and has recently come under 
regulation by the NC DENR Division of Waste Management (DWM) Solid Waste Section 
(Permit #92O-LCID).  At present, the Section is reviewing the old Wake County permits for 
consistency with current rules, requiring permit updates as needed.  A ground water assessment 
was performed in the 1990’s under the auspices of the NC DENR DWM Superfund Section.   
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Correspondence dated between 2001 and 2005 from the Superfund Section indicate the landfill 
had been assigned “No Further Action” status in the Inactive Hazardous Sites Program and 
recommended a discontinuation of monitoring and abandonment of the monitoring wells.  
Abandonment records were presented to (and acknowledged by) the Superfund Section, upon 
which I concluded in my letter to you dated July 15, 2008 (Attachment 1) that the facility 
appears to have complied with the regulatory requirements at the time.  Based on the backup 
correspondence, there does not appear to be cause for further concern regarding ground water 
impacts, nor does the facility appear to constitute a threat to the environment or to the public.   
 
Regulatory Concerns 
 
During our February 24, 2009 meeting, Solid Waste Section (SWS) staff expressed a desire to 
confirm the aforementioned conclusions prior to renewing the Permit to Operate, scheduled for 
later this year.  Two main concerns need to be investigated:   
 

1) Evaluate ground water conditions to verify the findings of the earlier assessment, i.e., 
demonstrate that there is still no apparent impact on the ground water, by monitoring on-
site streams and the on-site water supply well, and  

2) Monitor for methane in accordance with Solid Waste Section rules pertaining to threshold 
limits for occupied structures on the site and at the property line.   

 
Ground water monitoring is not normally required at LCID landfills, but this is a special case due 
to the historical operation of the landfill – the whole class of “demolition” landfills was 
eliminated by a 1998 rule change, and most of the existing landfills that planned to continue 
operating into 1998 and beyond – those regulated by the SWS at least – were required to 
demonstrate compliance with the post-1998 regulations, including the potential for ground water 
impacts and verifying that flow conditions are relatively well understood.  Methane monitoring 
has neither been required historically at LCID landfills, but the past use of the site warrants 
confirmation monitoring – a portion of the site was once been fitted with gas extraction wells for 
methane recovery demonstration project, but this activity was discontinued.   
 
Work Plan Summary 
 
The work plan dated April 8, 2009 is summarized below: 
 
Area Water Well Reconnaissance 
 

• Conduct a survey or identify water wells in use within 1500 feet of the facility 
 

• Prepare a map showing ground water flow directions and identified wells 
 

Ground Water Monitoring 
 

• Conduct four quarterly samples of ground water from the on-site water supply well and 
from the nearest active stream – either the “east” drainage feature (preferred, if running), 
or from Perry Creek – locations will be selected based on ambient conditions   
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• Analyze the samples for Appendix I parameters and report results from each event using 
NC DENR Solid Waste Section reporting protocols 

 
• Prepare a summary report after four quarters are completed with recommendations for 

amending the monitoring program or discontinuing the sampling, as may be appropriate 
 
Methane Monitoring 
 

• Finalize the methane sampling locations based on proximity and direction of occupied 
structures, utilities, natural barriers (i.e., topography and surface streams), and the facility 
boundary 

 
• Conduct four quarterly rounds of methane sampling using conventional soil-gas detection 

monitoring techniques, i.e., a bar-hole punch test conducted to depths of approximately 3 
feet* using a detection meter specifically calibrated to detect methane (i.e., a Gem 5000) 

 
• Monitor on-site buildings using the Gem 5000 equipment 

 
• Review the methane sampling results with the Solid Waste Section and evaluate data to 

determine if additional testing is warranted** 
 

• Prepare a final report with findings and recommendations.    
 

* This depth is approximately equal to most shallow utilities along a roadway shoulder, i.e., the north 
property boundary; driving the bar-hole punch may be assisted with a backhoe.    
 
**A second stage of monitoring might be warranted, or perhaps a permanent monitoring program, possibly 
consisting of continuous gas alarms in the buildings and future gas monitoring probes (similar to ground 
water monitoring wells, except these do not penetrate the water table). The methane sampling locations 
might need to be shifted to determine the gas migration patterns and concentrations.  It is not prudent to 
install permanent methane monitoring probes until gas has been detected and a migration pattern has been 
tentatively established to guide the selection of probe locations.  It is highly likely that if any gas is 
migrating from the landfill, it has been doing so for many years – steady state conditions would have been 
achieved – and the gas will show up at depths reachable with the bar-hole punch test.   

 
Departure from Work Plan 
 
The April 8, 2009 Work Plan to date has been followed exactly, except that in consideration of 
the gas detections, an interim report (this document) was prepared.  This information is to be 
discussed with Solid Waste officials and, if warranted, adjustments may be made to future 
sampling events.  A landfill gas remediation plan is in preparation.  Please refer to the 
Recommendations section of this report.   
 
Data Presentation 
 
Tables 1 and 2 present the results of the gas and ground water sampling, respectively.  Also see 
Figure 1 for the methane survey results.  Upon completing four quarterly sampling events, a 
baseline ground water sampling report will be prepared following the SWS format protocols. 
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Methane Monitoring Results 
 
The results of the soil-gas survey for the detection of methane are shown on Figure 1.  Soil-gas 
was analyzed at 18 locations near at the facility boundary and within on-site buildings, using a 
Gem 5000 portable gas detection meter specifically calibrated for methane.  It should be noted 
that, according to the meter supplier and manufacturer, any of the light single-chain 
hydrocarbons (methane, ethane, propane, butane) could potentially trigger a detection, but these 
are all potentially explosive gases.  Those authorities are confident that the heavier, more 
complex petroleum-based hydrocarbons would be filtered out and not produce detection, 
whereas the equipment is designed to make the distinction.  For future sampling events, there is 
another filter we that can be added to the sensor probe (see Recommendations).   
 
Methane was detected at 10 of the 18 sampling locations.  These locations were flagged in the 
field and surveyed with a hand-held GPS so they could be revisited for subsequent sampling.  
The pattern of the detections appears to be weighted toward the east side of the facility, i.e., 
along a shared property line with the asphalt plant – again, no implication of the asphalt plant is 
implied at this time.  The history of the subject site, according to the Owner, includes a methane 
recovery demonstration project conducted some 25 or more years ago – a trench fill was 
constructed near the northwest corner of the facility within an old quarry site, i.e., the area that is 
now the stockpile area in the processing area (see Figure 1), which extended an original 
thickness of approximately 40 feet.  There was a significant decrease in the top elevation of the 
demonstration pile as gas was extracted, but further details are not known at this time.   
 
The data for this study were collected by drilling a 3-foot deep boring into the soil using an 
apparatus designed for drilling into concrete slabs, equipped with a 36-inch long, 1-inch diameter 
masonry bit.  This method offered advantages over conventional drive-bar borings, e.g., the 
masonry bit is less prone to “refusing” on obstacles (rocks, roots, or debris), and the sidewalls of 
the boring do not become compacted.  An instantaneous reading was taken with the Gem 5000 
meter, then the boring was allowed to vent for 2 minutes and another reading was taken – both 
results are plotted on Figure 1.  None of the borings encountered water.  The borings stayed 
open for a period of at least 24 hours and could be observed in that time – a slight “rotten-egg” 
odor was detected at B-5 after 24 hours.     
 
On Figure 1, at the front entrance on Gresham Lake Road, B-17 showed readings of 2% and 0, 
instantaneous and following two minutes, respectively.  The numbers represent % LEL, i.e., the 
lower explosive limit, which is a concentration of 5% methane in standard atmospheric 
conditions – at 100% LEL in air a potentially explosive condition exists.  This is the basis of the 
SWS rules, which allow a maximum concentration of 100% LEL in soil at the facility boundary 
and 25% LEL within an occupied structure.  Progressing south toward the Receiving Office (see 
Figure 1), both readings were 0, and further south at B-9 the readings were 2% and 0.  Back to 
the west of B-9 the readings at B-10 (within the interior of the facility, along the boundary 
between the LCID and the processing area) the readings were 100% instantaneous and 17% after 
two minutes.  Further west, both readings were 0 at B-11 and at B-12 (along the west side of the 
facility).  Further north, the readings were 8% and 2% at B-15, near the northwest corner of the 
facility, and 5% and 0 at B-16, located at the north boundary (along Gresham Lake Road) and 
near an old house on the premises used as office and/or storage space.  See Conclusions.   
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The highest methane concentrations were detected to the east of the LCID, within a drainage 
feature believed to be in natural ground (not part of the former quarry).  Instantaneous readings 
of 100% LEL were detected at B-5, B-6, and B-7 (see Figure 1), whereas the two-minute 
readings decreased to 42% LEL at B-5 and 56% LEL at B-6 but remained at 100% LEL at B-7.  
The very next sampling location, B-4, showed both readings as 0; the same was encountered at 
B-3, located along the southern footprint and close to the property line.  Readings at B-2 were 
11% LEL instantaneous and 2% LEL after two minutes, 0 at B-1 (both readings); at B-14 the 
readings were 14% LEL instantaneous and 0 after two minutes.  The sanitary sewer pipeline that 
runs along the south facility boundary is under consideration as a possible conduit, although no 
readings were taken on the adjacent asphalt plant property to the east.  All standing water was 
observed for gas bubbles, including small puddles on the sewer right-of-way, still portions of 
Perry Creek, and the wet drainage feature to the west of the facility – no discernable gas bubbles 
indicative of landfill gas migration were detected.  There were no standing water bodies to the 
east, near the higher methane concentrations.  Refer to the following Conclusions section.     
 
Ground Water Sampling Results 
 
One of two on-site water wells (located in the north east corner of the facility (see Figure 1) and 
a still pool in Perry Creek just south of the LCID were sampled and analyzed for Appendix I 
parameters.  The well sample was pulled from an outdoor tap – this well was selected because of 
its frequent use for dust control and possibly drinking.  The samples were preserved and shipped 
to SGS Environmental Services in Wilmington, North Carolina, using appropriate chain-of-
custody protocols.  The laboratory sample report is attached as Attachment 2.  The on-site well 
sample was analyzed for 50 organic constituents; all were below detection limits except 
tetrachloroethene, detected at 0.210 micrograms/liter, which is below the Solid Waste Section 
Limit of 1.0 micrograms/liter.  The sample from Perry Creek was also non-detect on all 50 
constituents except toluene, detected at 0.120 micrograms/liter, which is below the Solid Waste 
Section Limit of 1.0 micrograms/liter.  The results at the well sample could have been a result of 
the historic landfill gas extraction demonstration project; the sample from Perry Creek is 
possibly due to the nearby interstate highway or a number of potential upstream sources.  These 
results suggest no ground water impact exceeding either the 2L standards or the Solid Waste 
Section Limits that can be attributed to the former demolition landfill operation – consistent with 
the “no further action” status assigned by the Division of Waste Management in 2001.   
 
Conclusions 
 

• Methane detected at several soil-gas borings approaches or exceeds the maximum of 
100% LEL (lower explosive limit) mandated by the Solid Waste rules.   

 
• The lower explosive limit for methane is 5% methane in air; the readings taken indicate 

methane concentrations in the soil – concentrations in air are expected to be lower due to 
diffusion of methane into the atmosphere.  

 
• Higher detected methane levels are on the east side of the facility, along a shared property 

line with an asphalt plant, with a sanitary sewer located nearby.   
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• Methane is heavier than air and tends to concentrate in low places – the shared property 
line occurs along a deep drainage ravine, where the gas could concentrate in the air.   

 
• The methane values were well below the LEL in soil-gas borings located near the 

Receiving Office and another on-site building that is used either for storage or offices.   
 

• The presence of methane is likely a chronic condition that has existed for years – based 
on experience it would take years for concentrations to build up to the LEL in the soils.   

 
• The source has not been defined – purposeful activities that generated methane were 

conducted years ago, but the decomposition of older “demolition” wastes or more recent 
LCID wastes may be the source of methane; potential off-site sources exist, as well.   

 
• The Owner and staff for the LCID facility were duly notified and appropriate 

documentation has been placed into the Operating Record; a methane mitigation plan is 
under development.   

 
• The risk of a potential fire or explosion is small (but real); the facility staff was advised 

not to smoke in the facility, to avoid open fires, and not to enter the drainage feature 
unnecessarily.   

 
• There does not appear to be any immediate risk to the staff or the general public, as long 

as proper precautions are taken, but conditions are such that further investigation and, 
perhaps, corrective action, is warranted.   

 
• The ground water and stream sampling data support earlier conclusions by the Division 

of Waste Management that the facility is not causing a ground water impact that exceeds 
the 2L standards or the Solid Waste Section Limits.   

 
• Ground water at the facility flows toward Perry Creek, i.e., the regional discharge feature; 

area wells are up gradient of the LCID and there is little potential for water well 
development between the facility boundary and the discharge feature.   

 
• No expansion of the ground water monitoring is warranted; consideration should be given 

to discontinuing the ground water sampling in favor of more detailed methane evaluation.   
 
Recommendations 
 

• The next round of soil-gas monitoring should expand the investigation to include the 
adjacent asphalt plant property and the sanitary sewer easement to determine if off-site 
gas migration is occurring – this could help identify potential other sources of the gas.   

 
• A map of the sanitary sewer alignments (and other underground utilities) in the vicinity 

should be procured and these alignments should be investigated via the same soil-gas 
surveying techniques – trenches along pipe lines could be conduits to local buildings.   



Mr. John A.K. Tucker, P.E.  August 9, 2009 
Rowland Landfill Initial Sampling Event of 7/2/09 Page 8 

• The City and the adjacent property owner should be notified about the potential for 
landfill gas migration and to secure permission to access those properties.   

 
• Future gas surveys might include additional filters and/or gas sampling and laboratory 

analysis to help determine the source of the gas – sewer gas and landfill gas have slightly 
different compositions, both different from vapors generated by petroleum or other 
compounds that may have been introduced to the subsurface either on-site or off-site.   

 
• The landfill Owner and staff should be vigilant about enforcing the “No Smoking” policy 

and restricting access to the drainage ravine except as necessary.   
 

• The staff should look for signs of distress on the landfill slopes, e.g., cracks, sloughs, 
steaming or smoking vents, dark stains or dead vegetation that might indicate a fire in 
progress or landfill gas migration toward the surface.   

 
• Permanent explosive gas detectors with alarms should be placed in the occupied 

buildings – these are available at most hardware stores at a relatively low cost.   
 

• Based on the ground water sampling results, further ground water sampling and analysis 
is not warranted and the ground water sampling component of this evaluation should be 
discontinued.   

 
• A revised soil-gas sampling plan should be developed and reviewed with the Division of 

Waste Management, in conjunction with one or more remedial action plans, prior to the 
next quarterly sampling event.   

 
Closing 
 
This work will continue with the next sampling event in early October 2009, unless an 
amendment is made as a result of our review of these data with the Division of Waste 
Management.  Any future changes to the Work Plan will be documented.   
 
Please contact me if you have any questions or if I can be of further assistance.   
 
Cordially, yours, 
 
 
 
G. David Garrett, P.G., P.E. 
 
cc: Sylvia Rowland – Owner   
 



Figure 1 – Methane Sampling Results, not to scale 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 2 – Vicinity Water Well Survey and Ground Water Flow Direction 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 3B – USGS Topo Map, from Terraserver (date unknown) 

 
 
Figure 3A – NRCS Soils Map, from Wake County GIS, not to scale 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 

Attachment 1 
 

Letter from David Garrett, P.G., P.E., dated July 15, 2008  
 

and backup correspondence from the 
 

Inactive Hazardous Sites Program manager,  
NC DENR Division of Waste Management, Superfund Section 
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July 15, 2008 
 
John A.K. Tucker, P.E. 
Consulting Engineer 
P.O. Box 297 
Fuquay-Varina, North Carolina 27526 
 
RE: Ground Water File Review for Rowland Landfill 
 
Dear John: 
 
On June 23, 2008 you and I visited the offices of Rowland Landfill located on Gresham Lake 
Road in Raleigh, NC, and reviewed several documents pertaining to a prior ground water 
investigation at the site.  That investigation, ended ca. 2004, was apparently in conjunction with 
an investigation of the adjacent Rea Construction asphalt plant, although no documents for the 
asphalt plant were present, nor have any documents pertaining to the asphalt been reviewed by 
me.  I understand that the status of the ground water investigation came into question regarding a 
permit renewal application (Permit #92O-LCID), which you previously submitted to NCDENR 
Division of Waste Management, Solid Waste Section, Permitting Branch.   
 
The documents I reviewed consist of the following (attached, in chronological order): 
 
1. December 5, 2001 – No Further Action (NFA) request from Keith Snavely of the 

NCDENR Division of Waste Management, Superfund Section, Inactive Sites Branch, 
pertaining to the need for remedial action based on the July 21, 2001 sampling results for 
monitoring wells MW-1 through MW-7 and surface water sampling location SS-1.  All 
detections were noted below the State’s 2L ground water protection standards, except 
chloroform detected above the 2L standard (but below the US-EPA maximum 
contaminant level for drinking water) at MW-1, which the letter stated was suspected to 
be a laboratory contaminant.  The letter stated that the Rowland Landfill site had been 
assigned “No Further Action” status in the Inactive Hazardous Sites Program.   

 
2. November 22, 2004 – No Further Action (NFA) request from Keith Snavely of the 

NCDENR Division of Waste Management, Superfund Section, Inactive Sites Branch, 
pertaining to the discontinuation of monitoring based on the September 2, 2004 sampling 
results for monitoring well MW-4 (sic).   All detections were noted below the State’s 2L 
ground water protection standards.  The letter stated that the site would remain in the “No 
Further Action” category in the Inactive Hazardous Sites Program.  The letter advised 
Natural Power, Inc. (Rowland Landfill) to abandon all wells in accordance with North 
Carolina regulations and to notify NCDENR with documentation when the well 
abandonment is completed.   











 

 
 
 
 
 
 
 
 
 
 
 

Attachment 2 
 

Laboratory analytical data for samples acquired in July 2009 
from the on-site well and Perry Creek 
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