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SECTION 1 
SUBGRADE CERTIFICATION AND STRUCTURAL FILL 

 
ERM NC, Inc. (ERM) has compiled the necessary monitoring and testing requirements for 
placement of subgrade structural fill soils for the construction of Green Recycling Solutions 
LLC, Maysville C&D Landfill, Phase 1, Cell 1.  The entire Cell 1 footprint was evaluated for 
suitable subgrade conditions prior to placement of the structural fill. Structural Fill placement 
was monitored and tested on a full-time basis in general accordance with the project 
specifications and Construction Quality Assurance (CQA) plan prepared by ERM as revised 
through September 11, 2013.  The following presents inspection, monitoring and testing 
activities for subgrade approval and structural fill placement along with associated testing 
results. 
  
Site Preparation 
 
Site preparation included the installation of silt fence in accordance with the approved Erosion & 
Sedimentation Control Plan.  Following completion of erosion and sedimentation control 
measures, clearing of small trees along the access road, on site borrow area and Cell 1 footprint 
was completed.  Cleared debris remains on site for potential use for reestablishing disturbed 
areas.     
 
Subgrade Preparation 
 
The Cell 1 footprint was prepared by removing and stripping the surficial topsoil layer within the 
construction limits; no excavation was required to meet proposed grades.  Topsoil was stockpiled 
on site for future use on exterior slopes of the landfill to promote vegetation growth following 
construction.  Prior to structural fill placement and following stripping of the Cell 1 footprint, the 
exposed subgrade was proofrolled under the observation of ERM personnel using a loaded 
tandem dump truck.  The loaded truck made several passes across the subgrade while ERM 
personnel evaluated any areas for rutting or pumping that would indicate soft or unstable 
conditions.  Soft or unstable areas were not encountered during proofrolling activities. 
 

   
Photos of prepared subgrade prior to fill placement – October 17, 2014 
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Structural Fill 
 
ECS Carolinas, LLP (ECS) provided full-time monitoring and testing during placement of 
structural fill soils for Cell 1 under the direction of ERM in accordance with the approved 
technical specifications and CQA plan as revised through September 11, 2013.  In order to 
perform field density testing, bulk samples of fill material were collected for laboratory testing.  
ECS collected three bulk samples (S-1, S-2 & S-3) from within the on-site borrow area located 
adjacent to the C&D Landfill location.  The bulk samples were transported to ECS’s 
Wilmington, North Carolina geotechnical laboratory for standard Proctor moisture – density 
relationship testing (ASTM D 698) in accordance with the specifications and CQA Plan.  Results 
of the laboratory testing are attached in Appendix 1 for review and reference.  The samples 
collected range from a gray clayey sand to a light gray fine to medium sand with maximum dry 
density ranging from 106.3 to 121.6 pounds per cubic foot and optimum moisture content 
ranging from 11.4 to 13.0 percent.  The compacted soil liner bulk sample (S-4) was also utilized 
during structural fill placement as an abundance of this material is present near surface and was 
utilized in the structural fill placement.  Laboratory results for sample S-4 show a maximum dry 
density of 112.6 pounds per cubic foot and an optimum moisture content of 15.7%.     
 
Results of laboratory testing were used to perform field density testing.  In accordance with the 
project specifications and CQA Plan, field density testing was performed at a minimum 
frequency of 1 test per 10,000 square feet per lift (1 test per 100’ X 100’ grid block per lift) for 
placement of structural fill.  For exterior berms, field density testing was performed at a 
minimum frequency of 1 test per lift for every 300 linear feet of berm.  A total of 68 field density 
tests were performed using Nuclear Density Gauge test method (ASTM D-6938) not including 
one retest location.  All 68 tests performed met or exceeded the requirement of 95 percent of 
maximum dry density as determined by standard Proctor moisture – density relationship.    
Results of field density testing and field density tests locations were completed by ECS each day 
testing was performed and included with testing reports in Appendix 1. 
 
In summary, all structural fill placed within the limits of Phase 1, Cell 1 meets or exceeds the 
minimum requirement of 95 percent of maximum dry density based on standard Proctor 
moisture-density relationship. The surface of the prepared subgrade was rolled with a smooth 
drum compactor for preparation of the subgrade survey as-built activities.   
 
As – Built Conditions 
 
An as-built survey drawing was produced by Parker & Associates, Inc. for Top of Structural Fill 
subgrade conditions prior to placement of compacted soil liner.  The Owner decided to 
intentionally construct the subgrade lower than plan requirements to ensure that the compacted 
soil liner would exceed the required 18-inch minimum thickness.  The lines and grades shown on 
the attached Subgrade As-Built Survey drawing (Appendix 2) was used to verify the minimum 
clay liner thickness is constructed.  
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On-Site Borrow area 10-17-14    North Berm 10-17-14 
 
 

    
West End Cell 1 – 10-17-14    Cell 1 Facing West – 10-28-14 
 

  
Exterior North Berm – 10-28-14   Cell 1 Facing West – 10-28-14 
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SECTION 2 
COMPACTED SOIL LINER 

 
ECS Carolinas, LLP (ECS) provided full-time monitoring and testing during placement of 
compacted soil liner (CSL) materials under the direction of ERM in accordance with the 
approved technical specifications and CQA plan as revised through October 1, 2013 on top of 
prepared structural fill subgrade.  Soil used for CSL construction was obtained from the on-site 
borrow area located south of Phase 1, Cell 1.   Pre-construction sampling and testing were 
performed to validate the physical geotechnical properties of the CSL candidate soils prior to 
construction. 
 
Pre-Construction Testing 
 
Based on the technical specifications and CQA plan, one bulk sample per 5,000 cubic yards 
(CY) of CSL materials placed is to be collected for geotechnical laboratory testing.  Phase 1, Cell 
1 is approximately one (1) acre in size requiring 2,420 CY of CSL material.  One bulk sample 
was retained from the on-site borrow area (sample S-4) representative of the CSL material used 
for construction.  For permeability testing, remolded conditions were established at 95% of 
standard Proctor maximum dry density and 2 – 3% wet of optimum moisture content as the 
target conditions.  Below are the summarized results of geotechnical laboratory testing for 
compacted soil liner bulk sample S-4: 
 

 Maximum dry density(ASTM D 698) – 112.6 pcf 
 Optimum Moisture content (ASTM D 698) – 15.7% 
 Atterberg Limits, Plastic Limit, PL (ASTM D 4318) – 17 
 Atterberg Limits, Liquid Limit, LL (ASTM D 4318) – 37 
 Atterberg Limits, Plasticity Index, PI (ASTM D 4318) – 20 
 Unified Soil Classification System, USCS (ASTM D 2487) – CL – Lean Clay 
 Permeablity, Hydraulic Conductivity (ASTM D 5084) 

o Dry Density – 107.0 pcf (95% of max. dry density) 
o Moisture Content – 17.7% (2.0% wet of optimum) 
o Coefficient of Permeability – 1.81 X 10-8 cm/sec 

 
The bulk sample testing for CSL soil materials meet or exceed the requirements of the technical 
specifications and CQA plan.  Copies of the laboratory testing results performed by ECS are 
included in Appendix 3 for reference. 
 
CSL Construction   
 
Construction of the CSL for Phase 1, Cell 1 was performed by Morton Trucking, Inc. under the 
observation of ERM and CQA testing provided by ECS.  In summary, the CSL soils were 
excavated at the borrow area using a trackhoe and loaded into off road articulating dump trucks 
for transportation to Cell 1.  The soils were spread into approximately 12-inch thick loose lifts 
using a bulldozer and compacted using a smooth drum roller.  This process was repeated three 
(3) times across the Cell 1 floor and berms to achieve a minimum CSL thickness of 18 inches 
constructed in three separate lifts in accordance with the approved technical specifications and 
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CQA plan.  Due to the small size of Cell 1 and the results of bulk sample testing far exceeding 
CSL requirements, the construction of a CSL test strip was waived by David W. Wasiela, P.E. of 
ERM. 
 
CSL Construction CQA Testing 
 
Visual Inspection of Materials 
 
The CSL soils were visually inspected at the borrow area and Cell 1 to validate material type and 
lack of roots or other large objects.  The CSL soils appeared consistent with bulk sample (S-4) 
characteristics throughout construction in Cell 1 with removal of large roots and organic 
materials. 
 
Field Density Testing 
 
In accordance with the approved technical specifications and CQA plan, field density testing was 
performed by ECS at a minimum frequency of 1 test per 100-ft X 100-ft grid per lift of CSL soils 
placed and compacted.  As stated previously, passing criteria for field density testing was 
established at 95% of maximum dry density and 2 – 5 % wet of optimum moisture content. 
 
From October 30, 2014 through November 10, 2014, ECS performed a total of thirty six (36) 
field density test were performed at the approved testing frequency listed above.  Field density 
testing was performed utilizing the Nuclear Density Gauge test method (ASTM D 6938).  Five 
(5) of the field density tests failed due to high moisture content or low dry density requiring 
retests at these locations.  A total of thirty one (31) passing field density test were performed and 
recorded with a minimum of twenty four (24) required to meet or exceed the testing 
requirements.  During construction of the CSL, several rain events occurred to cause 
construction stoppage and reworking.  Following each event, the surface of the CSL was 
inspected to identify areas requiring rework and retesting.  The locations of the field density tests 
and corresponding results are included in Appendix 4 for reference. 
 
Undisturbed Sampling 
 
In accordance with the approved technical specifications and CQA plan, undisturbed sampling 
using a 3-inch diameter Shelby tube was performed at the frequency of 1 sample per acre per lift.  
The location of undisturbed sampling was selected near the sump area due to several rain events 
during construction coupled with the concern for potential “oversaturation” of the CSL soils in 
this area.  A 3-inch diameter Shelby tube was advanced using a hydraulic jack, extracted, sealed 
with wax on each end and transported to ECS’s geotechnical laboratory for testing.  Results of 
the permeability testing are summarized below: 
 

 First lift; ST-1 – Coefficient of Permeability, k = 1.16 X 10-7 cm/sec 
 Second  lift; ST-2 – Coefficient of Permeability, k = 2.73 X 10-6 cm/sec 
 Third lift; ST-3 - Coefficient of Permeability, k = 6.25 X 10-7 cm/sec 
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Copies of the geotechnical laboratory permeability testing conducted in accordance with ASTM 
D 5084 are meet or exceed the project requirements and are included in Appendix 5 for 
reference. 
 
As-Built Conditions 
 
An as-built survey drawing was produced by Parker & Associates, Inc. for Top of CSL grades 
prior to placement of high density polyethylene (HDPE) liner.  These as-built conditions were 
used for comparison with the previous Top of Subgrade as-built conditions to verify a minimum 
of eighteen (18) inches of compacted soil liner were constructed across the Phase1, Cell 1 limits.  
The as-built survey drawing prepared and sealed by Parker & Associates is included in Appendix 
6 for reference shown with the top of subgrade elevations. 

 

  
Borrow Area – 11-06-14    Cell 1 CSL Facing West – 11-06-14 
 

  
CSL on North Berm – 11-06-14   Cell 1 CSL Sump Area – 11-06-14 
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CSL Cell 1 Facing West – 11-10-14   Cell 1 CSL on South Berm – 11-10-14 
 

  
CSL Anchor Trench – 11-18-14   Cell 1 CSL Facing Northeast – 11-18-14 
 

 
SECTION 3 

HIGH DENSITY POLYEHTYLENE (HDPE) LINER 
 
ERM provided full-time monitoring and testing for the installation of the Phase 1, Cell 1HDPE 
liner system.  A textured 60-mil HDPE liner supplied by Agru-America, Inc. was used for the 
Cell 1 installation.  Installation of the HDPE liner was performed by Chesapeake Containment 
Systems, Inc. (CCSI).  A copy of the roll certifications, resins and pre-shipping testing is 
included in Appendix 7.  Conformance sampling and testing for the HDPE liner materials was 
performed in accordance with the approved specifications and CQA plan.  A copy of the 
conformance testing results performed by Geotechnics, Inc. is included in Appendix 8.  All 
materials used for the HDPE liner system installation meet or exceed the requirements of the 
project specifications and CQA Plan.   
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HDPE Panel Deployment 
 
Prior to placing HDPE liner material, ERM personnel and CCSI representatives inspected the 
surface of the subgrade for suitability.   
 
HDPE panels were deployed using a boom and spear on an excavator; pulling the sheet material 
from the roll using a low ground pressure utility vehicle and manpower.  The HDPE liner panels 
were deployed directly on top of the CSL.  Each panel was inspected by ERM personnel during 
deployment, assigned a sequential panel number and measured for dimensions.  HDPE panels 
were deployed within Cell1 on November 19, 2014 with installation completed in one day.  A 
copy of the panel deployment records is included in Appendix 9 for reference.  The HDPE Liner 
As-Built Drawing is presented in Appendix 9 for reference. 
 
HDPE Panel Seaming 
 
At the beginning of each work day during HDPE liner installation, trial seams were performed 
(fusion and / or extrusion) to test the integrity of the welding machine and welding technician.  
Following completion of the trial seams, destructive testing specimens were cut from the trial 
seams and tested using the Installer’s tensiometer.  In order to accept a trial seam, the failure 
mode for both peel adhesion and bonded shear strength must be Film Tear Bond (FTB).  
Subsequent trial seams were performed throughout the day for approximately every 4 hours of 
seaming or if a new welder or technician was used.  A copy of the trail seam reports is included 
in Appendix 9. 
 
ERM personnel provided full-time monitoring during seaming of HDPE panels.  The majority of 
field seaming was accomplished using double hot wedge fusion welding equipment and 
techniques.  Seaming of the temporary berm rainflap was extrusion welded.  Each seam was 
assigned a sequential number in accordance with the project specifications.  ERM provided full-
time monitoring for non-destructive testing of field seams; air pressure testing for double hot 
wedge fusion welds and vacuum box testing for extrusion welds.  A copy of the Seam Inspection 
Reports documenting non-destructive testing results completed by CCSI personnel and reviewed 
by ERM personnel is included in Appendix 9 for reference. 
 
The locations of all HDPE panels and subsequent seams are shown on the HDPE Liner As-Built 
Drawing included in Appendix 9 for review and reference.   
 
Destructive Testing 
 
The destructive testing program for Cell 1 included Laboratory Destructive testing.  Laboratory 
destructive testing sampling was performed for approximately every 500 linear feet of field 
seaming.  The locations of the Laboratory Destructive samples were determined by ERM 
personnel and are identified in the Geomembrane Seam Destructive Test Log in Appendix 9 
denoted by DT-#.  A total of four (4) destructive testing samples were procured to meet or 
exceed the testing requirements in the approved technical specifications and CQA Plan.  Three 1-
inch wide specimens were taken from the destructive testing samples in the field and tested using 
the Installer’s tensiometer for Peel Adhesion using Film Tear Bond as passing criteria.  Once 
passing results were achieved in the field, the remainder of the sample was sent to Geotechnics, 
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Inc. in Pittsburgh, Pennsylvania for Laboratory Destructive testing.  A copy of the Laboratory 
Destructive testing results is included in Appendix 10 for review.  The destructive samples 
passed laboratory destructive testing criteria for the Phase 1, Cell 1 project.  
 
Repairs 
 
Five (5) repairs were necessary for the Phase 1, Cell 1 HDPE liner installation.  Each of the four 
destructive sample locations required a repair and one “burn out” location at the south end of 
seam 12/13 required a repair.  The repairs were performed using extrusion welding techniques 
followed with vacuum box testing for repair certification.  The locations of repairs are shown on 
the HDPE Liner As-Built Drawing included in Appendix 9 for reference.  A description of the 
repairs is included on the Repair Log included in Appendix 9 for reference.  All repairs were 
monitored and tested in accordance with the approved technical specifications and CQA Plan. 
 
Final Acceptance 
 
Prior to placing geocomposite for the leachate collection system above the HDPE liner, ERM 
and CCSI personnel inspected the entire Phase 1, Cell 1 HDPE liner to inspect for any further 
defects requiring repair.  At this time, documentation was also reviewed for compliance with the 
project specifications and CQA Plan.  Once there were no further defects found and 
documentation was deemed complete, the liner installation was accepted for placement of 
geocomposite. 
 

 

  
11-19-14 – First Panels on West end  11-19-14 – Double Hot Wedge Welder 
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11-19-14 – Sample of Panel ID Information 11-19-14 – Install at Middle of Cell 1 
 

  
11-19-14 – Facing West, Sump area lined  11-19-14 – Pressure Testing of Seam 
 

  
11-19-14 – Repair at Destruct Location  11-19-14 –Vacuum Box Testing Repair 
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11-19-14 – HDPE Liner Installed   11-20-14 –HDPE Liner Installed 
 

 
SECTION 4 

GEOCOMPOSITE 
 
ERM personnel provided full time monitoring and inspection for the geocomposite materials and 
installation.  A double sided 6-ounce geocomposite was used to install the drainage layer for 
Phase 1, Cell 1.  The material was supplied through Agru-America, Inc. by Skapps Industries.  A 
copy of the material roll certifications is included in Appendix 11 for reference.  A conformance 
sample of the geocomposite was shipped to Geotechnics, Inc. for Ply Adhesion and 
Transmissivity testing.  A copy of the conformance testing results is included in Appendix 12 for 
reference and meets or exceeds the requirements in the approved technical specifications and 
CQA Plan. 
 
Rolls of geocomposite were deployed using manpower and appropriately overlapped along the 
panel sides and ends.  The panels of geocomposite were temporarily joined using plastic “zip 
ties” and then sewn together with nylon thread.  Installation of the geocomposite meets or 
exceeds the requirements in the approved technical specifications and CQA Plan. 
 

  
11-21-14 – Deploying Geocomposite   11-21-14 –Sewing Geocomposite 
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11-21-14 –Geocomposite Installed   11-21-14 – Geocomposite at Sump Area 
 
 

SECTION 5 
OPERATIONAL COVER 

 
ERM personnel provided monitoring and inspection for the placement of operational cover 
above the liner section geocomposite.  In summary, a 24-inch thick minimum layer of sandy 
soils were placed across the Phase 1, Cell 1 limits of liner.  Placement of the drainage layer 
began at the upgradient west end of Cell 1and progressed to the east end (sump area).  The sandy 
soil was imported from the on-site borrow area.  The thickness of the drainage layer was 
physically measured during placement and verification of a minimum of 24-inch thickness 
verified by Parker & Associates with an As-Built survey drawing included in Appendix 13 for 
reference.   
 

  
1-13-15 – Facing West, Operational Cover  1-13-15 –Facing East, Operational Cover 
Along north side berm    Along leachate line, north side 
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1-13-15 – Facing North, Operational Cover  1-13-15 –Facing East, Operational Cover 
Along west rain flap     Along south rain flap 
 
 

SECTION 6 
LEACHATE COLLECTION & REMOVAL 

 
ERM personnel provided monitoring and inspection for the installation of leachate collection and 
removal components.  A single perforated 6-inch diameter HDPE leachate collection pipe 
traverses Phase 1, Cell 1 from west to east beginning at the topographically high west end and 
passing through the sump area to the east.  Material certifications for the HDPE pipe are included 
in Appendix 14 for reference.  The pipe was butt fusion welded by CSSI the entire length of the 
leachate collection pipe.  The collection pipe rests on the geocomposite above the liner system 
and is surrounded by a column of #57 washed stone.  The stone column is surrounded by a 6-
ounce geocomposite material to separate the operational cover and drainage layer soils from the 
stone column.  The top of the stone column was left exposed due to the small size of the Cell 1 
area and intent to begin operations soon. 
 
The 6-inch diameter collection pipe discharges into a 24-inch diameter, perforated sump with 
sidewall riser at the lowest point in the east corner of Cell 1.  The sump and sidewall riser section 
were pre-fabricated by CCSI and transported to Phase 1, Cell 1 for installation.  The sump is also 
surrounded by #57 washed stone.  An EPG Companies stainless steel pump with transducers and 
control panel has been installed at the sidewall riser for leachate removal.  The EPG pump 
discharge hose is connected to a “quick connect” fitting inside the 24-inch diameter sidewall 
riser for discharge to two side by side double lined, 20,000 gallon steel tanks.  The steel tanks are 
hydraulically connected for storage purposes and contain a float switch to turn the pumping 
system off in the event of storage capacity exceedance.  A copy of the EPG pumping system, 
control panel and tank diagrams are included in Appendix 15 for reference. 
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12-16-14 – Facing West, Leachate Collection 12-16-14 – Facing East, Leachate  
Pipe with Stone     Collection Pipe with Stone 
 

  
12-16-14 – Leachate containment tanks  1-13-14 – Leachate Tank Connection 
 

  
12-16-14 – Sidewall Riser Quick Connect 12-16-14 – Leachate Tanks, Sidewall Riser 

& Control Panel 
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SECTION 7 
TEMPORARY BERM & RAINFLAP 

 
In order to encapsulate leachate within Phase 1, Cell 1 and prevent the migration of stormwater 
into the newly constructed cell, a temporary berm and HDPE rainflap was installed along the 
western perimeter and a portion of the southern perimeter near the west end (in accordance with 
the approved plans).  In summary, a temporary berm was constructed using protective cover soils 
beginning approximately 3 feet within the certification limits.  The berm was constructed to rise 
approximately 3 feet above the top of protective cover or 5 feet above the liner system.  The 
location of the berm within the certification limits allows for a 3-foot “run-out” section for 
connecting the liner and geocomposite layers for future Phase 1 and Phase 2 Cell construction.  
60-mil HDPE liner was placed over the temporary berm and extrusion welded to the primary 
HDPE liner for Phase 1, Cell 1 within the certification limits on the outside (west and south 
sides) of the berm.  The entire length of the rainflap weld was monitored, inspected and tested 
under the full-time observation of ERM personnel.  Trial Seams dated November 20, 2014 for 
the rainflap are presented in Appendix 9. 
 
The western rainflap will be removed following construction of Phase 1, Cell 2 to allow for 
appropriate leachate collection throughout Phase 1.  The southern portion of the rainflap will be 
extended with the construction of Phase 1, Cell 2. 
 

  
11-21-14 – Temporary Rain Flap   11-21-14 – Temporary Rain Flap 
Welded on West End     Welded on South side, West End 
 
 

SECTION 8 
LEAK DETECTION TESTING 

 
Following placement of operational cover and installation of the leachate collection system, a 
leak detection survey was performed in accordance with ASTM D 7007 in accordance with the 
approved permit conditions.  The survey was performed by Bunnell-Lammons Engineering of 
Greenville, South Carolina.  An isolation trench was excavated along the perimeter of Cell 1 
perimeter berms to isolate the liner section from potential false readings.  A copy of the complete 
leak detection survey report including photographs of the survey process is included in Appendix 
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16 for reference.  In summary, results of the testing revealed no leaks in the HDPE liner 
following placement of operational cover and leachate collection removal system. 
 

SECTION 9 
LEACHATE COLLECTION LINE CAMERA SURVEY 

 
Following placement of operational cover and leak detection survey, a camera video survey was 
conducted for the entire length of the leachate collection line.  The camera survey was performed 
by Mortec with a video file of the camera survey supplied to ERM.  Based on the camera survey, 
the leachate line was not adversely impacted by the placement of operational cover and 
surrounding stone and the line was not obstructed with any noticeable debris or sediments.  A 
copy of the video file is maintained on site for archive purposes. 
 

SECTION 10 
GROUNDWATER MONITORING WELLS 

 
Background groundwater monitoring sampling and analytical testing was performed by Atlantic 
GeoScience, Ltd. under separate contract with Green Recycling Solutions LLC.  Results of the 
background sampling were electronically submitted to Elizabeth Werner with Division of Waste 
Management on January 29, 2015.  A copy of the submittal is attached in Appendix 17 for 
reference.  In summary, downgradient wells indicate elevated levels of arsenic and iron likely 
attributed to former agricultural practices and logging operations historically known to have 
occurred on site.



 

Appendix	1	
 

Structural	Fill	Laboratory	and	Field	Density	Testing	

(Services	provided	by	ECS	Carolinas	LLP)	

























































 

Appendix	2	
 

Structural	Fill	/	Subgrade	As‐Built	Drawing	

(Services	provided	by	Parker	&	Associates,	Inc.)	





 

Appendix	3	
 

Compacted	Soil	Liner	Laboratory	Bulk	Testing	

(Services	provided	by	ECS	Carolinas	LLP)	















 

Appendix	4	
 

Compacted	Soil	Liner	Field	Density	Testing	

(Services	provided	by	ECS	Carolinas	LLP)	











































 

Appendix	5	
 

Compacted	Soil	Liner	Undisturbed	Samples	‐	Laboratory	Testing	

(Services	provided	by	ECS	Carolinas	LLP)	





















 

Appendix	6	
 

Compacted	Soil	Liner	As‐Built	Drawing	

(Services	provided	by	Parker	&	Associates,	Inc.)	





 

Appendix	7	
 

High	Density	Polyethylene	(HDPE)	Liner	

Roll	Certification	Sheets	



cust: Chesapeake Containment doc 27283

PO#: 14-215    Green Recycling LF

dest: Maysville, NC

6 rolls 60 HD micro (505)

roll # wid len area check weld rod qty (if ordered) wgt resin lot #

100k /lot  1ft x RW  Geotechnics UPS Next Day

G14F462021 23 505 11,615         60HD   micro         6tot          1 3494 1ft conf H7241292

G14F462022 23 505 11,615         60HD   micro         6tot          2 3510 H7241292

G14F462023 23 505 11,615         60HD   micro         6tot          3 3504 H7241292

G14F462024 23 505 11,615         60HD   micro         6tot          4 3494 H7241292

G14F462025 23 505 11,615         60HD   micro         6tot          5 3516 H7241292

G14F462026 23 505 11,615         60HD   micro         6tot          6 3512 H7241292

21030

English Dimensions

CHES CONT Green Recycling LF, Maysville, NC doc 27283 list (6m).xls Page 1



 

ROLL # LOT # LINER TYPE

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

MIN

MAX

AVE

mm mil

mm

mm

mil

mil

Thickness

Length

Width

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

Tensile Elongation
ASTM D6693
(2 inches / minute) 
Lo = 1.3" Yield
Lo = 2.0" Break

Average Elongation @ Yield

Average Elongation @Break

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
FTMS 101 Method 2065 Modified

Puncture Resistance
ASTM D4833 (Modified)

ESCR ASTM D1693

Average Peak Load

Minumum Hrs w/o Failures

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer

PO

Destination

Date

Signature

Quality Control Department

g/cc

%

%

%

%

N

N

1500 Hrs

300 Hrs

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs

lbs

N/mm

N/mm

mm mil

G14F462021 H7241292 MICROSPIKE HD 60

1.42

1.54

1.48

56

61

58

60

153.926

7.01

1.52

505

23

198

.943

.26

2.3

10 in Category 1

-0.6

126.0

ONGOING

CERTIFIED

153

19935

27

Asperity
ASTM D7466

Top

Bottom

25

33

mil

mil

Grade K307

2831

2557

3410

3321

14.0

15.0

437.0

568.0

54.0

50.0222.4

560.4

11/11/2014

psi

psi

TD ppiN/mm 170

ppi

30

MD N/mm 20536

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbsN240.2

Chesapeake Containment
14-215    Green Recycling LF
Maysville, NC

Average

METRIC ENGLISH

Average Density

CERTIFIED



 

ROLL # LOT # LINER TYPE

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

MIN

MAX

AVE

mm mil

mm

mm

mil

mil

Thickness

Length

Width

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

Tensile Elongation
ASTM D6693
(2 inches / minute) 
Lo = 1.3" Yield
Lo = 2.0" Break

Average Elongation @ Yield

Average Elongation @Break

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
FTMS 101 Method 2065 Modified

Puncture Resistance
ASTM D4833 (Modified)

ESCR ASTM D1693

Average Peak Load

Minumum Hrs w/o Failures

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer

PO

Destination

Date

Signature

Quality Control Department

g/cc

%

%

%

%

N

N

1500 Hrs

300 Hrs

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs

lbs

N/mm

N/mm

mm mil

G14F462022 H7241292 MICROSPIKE HD 60

1.41

1.59

1.47

55

63

58

60

153.926

7.01

1.52

505

23

198

.943

.26

2.3

10 in Category 1

-0.6

126.0

ONGOING

CERTIFIED

153

19935

27

Asperity
ASTM D7466

Top

Bottom

26

34

mil

mil

Grade K307

2831

2557

3410

3321

14.0

15.0

437.0

568.0

54.0

50.0222.4

560.4

11/11/2014

psi

psi

TD ppiN/mm 170

ppi

30

MD N/mm 20536

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbsN240.2

Chesapeake Containment
14-215    Green Recycling LF
Maysville, NC

Average

METRIC ENGLISH

Average Density

CERTIFIED



 

ROLL # LOT # LINER TYPE

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

MIN

MAX

AVE

mm mil

mm

mm

mil

mil

Thickness

Length

Width

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

Tensile Elongation
ASTM D6693
(2 inches / minute) 
Lo = 1.3" Yield
Lo = 2.0" Break

Average Elongation @ Yield

Average Elongation @Break

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
FTMS 101 Method 2065 Modified

Puncture Resistance
ASTM D4833 (Modified)

ESCR ASTM D1693

Average Peak Load

Minumum Hrs w/o Failures

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer

PO

Destination

Date

Signature

Quality Control Department

g/cc

%

%

%

%

N

N

1500 Hrs

300 Hrs

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs

lbs

N/mm

N/mm

mm mil

G14F462023 H7241292 MICROSPIKE HD 60

1.42

1.59

1.48

56

63

58

60

153.926

7.01

1.52

505

23

198

.943

.26

2.3

10 in Category 1

-0.6

126.0

ONGOING

CERTIFIED

153

19935

27

Asperity
ASTM D7466

Top

Bottom

24

33

mil

mil

Grade K307

2831

2557

3410

3321

14.0

15.0

437.0

568.0

54.0

50.0222.4

560.4

11/11/2014

psi

psi

TD ppiN/mm 170

ppi

30

MD N/mm 20536

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbsN240.2

Chesapeake Containment
14-215    Green Recycling LF
Maysville, NC

Average

METRIC ENGLISH

Average Density

CERTIFIED



 

ROLL # LOT # LINER TYPE

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

MIN

MAX

AVE

mm mil

mm

mm

mil

mil

Thickness

Length

Width

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

Tensile Elongation
ASTM D6693
(2 inches / minute) 
Lo = 1.3" Yield
Lo = 2.0" Break

Average Elongation @ Yield

Average Elongation @Break

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
FTMS 101 Method 2065 Modified

Puncture Resistance
ASTM D4833 (Modified)

ESCR ASTM D1693

Average Peak Load

Minumum Hrs w/o Failures

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer

PO

Destination

Date

Signature

Quality Control Department

g/cc

%

%

%

%

N

N

1500 Hrs

300 Hrs

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs

lbs

N/mm

N/mm

mm mil

G14F462024 H7241292 MICROSPIKE HD 60

1.41

1.58

1.49

55

62

59

60

153.926

7.01

1.52

505

23

198

.943

.26

2.2

10 in Category 1

-0.6

129.0

ONGOING

CERTIFIED

155

19534

27

Asperity
ASTM D7466

Top

Bottom

26

34

mil

mil

Grade K307

2926

2588

3641

3252

15.0

15.0

430.0

559.0

54.0

62.0275.8

573.8

11/11/2014

psi

psi

TD ppiN/mm 176

ppi

31

MD N/mm 21838

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbsN240.2

Chesapeake Containment
14-215    Green Recycling LF
Maysville, NC

Average

METRIC ENGLISH

Average Density

CERTIFIED



 

ROLL # LOT # LINER TYPE

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

MIN

MAX

AVE

mm mil

mm

mm

mil

mil

Thickness

Length

Width

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

Tensile Elongation
ASTM D6693
(2 inches / minute) 
Lo = 1.3" Yield
Lo = 2.0" Break

Average Elongation @ Yield

Average Elongation @Break

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
FTMS 101 Method 2065 Modified

Puncture Resistance
ASTM D4833 (Modified)

ESCR ASTM D1693

Average Peak Load

Minumum Hrs w/o Failures

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer

PO

Destination

Date

Signature

Quality Control Department

g/cc

%

%

%

%

N

N

1500 Hrs

300 Hrs

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs

lbs

N/mm

N/mm

mm mil

G14F462025 H7241292 MICROSPIKE HD 60

1.39

1.64

1.50

55

65

59

60

153.926

7.01

1.52

505

23

198

.943

.26

2.2

10 in Category 1

-0.6

129.0

ONGOING

CERTIFIED

155

19534

27

Asperity
ASTM D7466

Top

Bottom

27

35

mil

mil

Grade K307

2926

2588

3641

3252

15.0

15.0

430.0

559.0

54.0

62.0275.8

573.8

11/11/2014

psi

psi

TD ppiN/mm 176

ppi

31

MD N/mm 21838

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbsN240.2

Chesapeake Containment
14-215    Green Recycling LF
Maysville, NC

Average

METRIC ENGLISH

Average Density

CERTIFIED



 

ROLL # LOT # LINER TYPE

Thickness
Measurement
ASTM D5994
(Modified)

METRIC ENGLISH

MIN

MAX

AVE

mm mil

mm

mm

mil

mil

Thickness

Length

Width

m

m

feet

feet

Specific Gravity
ASTM D792

MFI ASTM D1238 COND. E
Melt Flow Index 190C/2160 g  -  g/10 min

Carbon Black Content ASTM D4218 Range

Carbon Black Dispersion ASTM D5596 Category

Tensile Strength
ASTM D6693
(2 inches / minute)

MD

TD

Tensile Elongation
ASTM D6693
(2 inches / minute) 
Lo = 1.3" Yield
Lo = 2.0" Break

Average Elongation @ Yield

Average Elongation @Break

Dimensional Stability
ASTM D1204 (Modified)

Average Dimensional Change

Tear Resistance
ASTM D1004 (Modified)

Average Tear Resistance

Puncture Resistance
FTMS 101 Method 2065 Modified

Puncture Resistance
ASTM D4833 (Modified)

ESCR ASTM D1693

Average Peak Load

Minumum Hrs w/o Failures

Notched Constant Tensile Load
ASTM D5397

Pass/Fail @ 30%

Customer

PO

Destination

Date

Signature

Quality Control Department

g/cc

%

%

%

%

N

N

1500 Hrs

300 Hrs

ppi

ppi

psi

psi

OIT(Standard) ASTM D 3895 minutes

lbs

lbs

N/mm

N/mm

mm mil

G14F462026 H7241292 MICROSPIKE HD 60

1.39

1.64

1.50

55

64

59

60

153.926

7.01

1.52

505

23

198

.943

.26

2.2

10 in Category 1

-0.6

129.0

ONGOING

CERTIFIED

155

19534

27

Asperity
ASTM D7466

Top

Bottom

27

35

mil

mil

Grade K307

2926

2588

3641

3252

15.0

15.0

430.0

559.0

54.0

62.0275.8

573.8

11/11/2014

psi

psi

TD ppiN/mm 176

ppi

31

MD N/mm 21838

Average Strength @ Yield

Average Strength @ Break

MD

TD

%

%

MD

TD

MD

TD

lbsN240.2

Chesapeake Containment
14-215    Green Recycling LF
Maysville, NC

Average

METRIC ENGLISH

Average Density

CERTIFIED



Product:
MARLEX POLYETHYLENE K307 BULK

Lot Number: H7241292 ____________________________________________________________________________

Property Test Method   Value Unit____________________________________________________________________________

Melt Index                    ASTM D1238          0.26 g/10mi
HLMI Flow Rate                ASTM D1238          23 g/10mi
Density                       D1505 or D4883      0.937 g/cm3
Pellet Count                  P02.08.03           32 pel/g
Production Date                                   10/15/2014____________________________________________________________________________

PELLETCOUNT WAIVED NIEDERMOSER 

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP (CPChem).
However, there is no warranty of any kind, either expressed or implied, applicable to its use, and the user assumes
all risk and liability in connection therewith. 

Troy Griffin
Quality Systems Coordinator

For CoA questions contact Customer Service Representative at +1-832-813-4806

AGRU AMERICA INC:GEORGETOWN
500 GARRISON RD
GEORGETOWN SC  29440-9688
USA

Recipient:  PALMER
Fax:      

                               CoA Date: 10/24/2014

Delivery #: 88944834

 Page 1 of   1

PO #: 008740                   
Weight: 194100 LB
Ship Date: 10/24/2014
Package:   BULK
Mode:      Hopper Car
Car #:      NAHX610254
Seal No:   12910

Shipped To:

Certificate of Analysis



 
June 8, 2012 

Grant Palmer 
Agru America 
500 Garrison Road 
Georgetown, SC  29440 
 
Dear Grant: 
 
This letter is to report the final results of oven-aging and UV-aging tests (according to GRI-GM13 and 
GRI-GM17) on Agru America sheet samples that you provided to us in 2011.  These tests were 
performed by CPChem’s Materials Evaluation Laboratory in Bartlesville, OK.  The tests were completed 
April 2012. 
 
The GRI-GM13 (HDPE) and GRI-GM17 (LLDPE) durability tests were done according to the following 
procedures. 
 

Test Exposure Method 
HP-OIT 150 °C, 500 psi oxygen D5885 

Oven Aging 90 days, 85 °C D5721 
UV Aging 1600 UV hrs (Conditions were 20 hours UVA-340 at 75 °C followed by 4 

hrs dark with condensation at 60 °C.  Irradiance was 0.72 W/m2 at 340 
nm.) 

D7238 

 
Oven-Aging Results 

 
 
 

Sample 

 
Initial HP-OIT 

(min) 

HP-OIT Value 
after Oven 

Aging (min) 

 
% HP-OIT 
Retained 

GRI-GM13 or GRI-
GM17 % Retained 

Requirement 
40 mil LLDPE Roll # 

346550-11 from Marlex® 
7104 Polyethylene Lot # 

CBC810430 

 
659 

 
572 

 
87 

 
60 

60 mil HDPE Roll # 
447108-11 from Marlex® 
K307 Polyethylene Lot # 

71-1-1104 

 
1136 

 

 
994 

 
88 

 
80 

 
UV-Aging Results 

 
 
 

Sample 

 
Initial HP-OIT 

(min) 

HP-OIT Value 
after UV 

Aging (min) 

 
% HP-OIT 
Retained 

GRI-GM13 or GRI-
GM17 % Retained 

Requirement 
40 mil LLDPE Roll # 

346550-11 from Marlex® 
7104 Polyethylene Lot # 

CBC810430 

 
659 

 
449 

 
68 

 
35 

60 mil HDPE Roll # 
447108-11 from Marlex® 
K307 Polyethylene Lot 

# 71-1-1104 

 
1136 

 

 
924 

 
81 

 
50 

 
 Lili Cui, Ph.D., Geomembrane Technical Service & Applications Development 
 Room 154 PTC   Bartlesville, OK  74004 
918-661-1897   cuil@cpchem.com   Fax:  918-662-2220    www.cpchem.com  
 

http://www.cpchem.com/�


LC 06/08/12 
Page 2 

 
According to these test results, the durability requirements are met.  
 
If you have any questions, please call me at 918-661-1897. 
 
Sincerely, 
 

 
Lili Cui, Ph.D. 
Geomembrane Technical Service & Applications Development  
 
 

Any technical advice, recommendations, results, or analysis ("Information") contained herein, including, without limitation, 
Information as it may relate to the selection of a specific product ("Product") for your use and application, is given without warranty 
or guarantee and is accepted at your sole risk.  It is imperative that you test the Information (and Product, if applicable) to 
determine to your own satisfaction whether the Information (and Product, if applicable) are suitable for your intended use and 
application.  You expressly assume, and release Chevron Phillips Chemical Company, from all risk and liability, whether 
based in contract, tort or otherwise, in connection with the use of, or results obtained from, such Information (and 
Product, if applicable). 

 



 
July 10, 2013 

 
Grant Palmer 
Agru America 
500 Garrison Road 
Georgetown, SC  29440 
 

Dear Grant: 

 

Per your request for this information, there has been no change to the additive formulation specifications 

of Marlex
®
 7104 and Marlex

® 
K307 polyethylene resins since GRI-GM13 and GRI-GM17 oven- and UV-

aging testing was performed on Agru America sheet from these resins in December 2012. 

 

If you have any questions, please call me at 918-977-4685. 

 

 

 

 

Sincerely, 

 
Lili Cui, Ph.D. 

Polyethylene Tech Service and Applications Development 

 

Any technical advice, recommendations, results, or analysis ("Information") contained herein, including, without limitation, 
Information as it may relate to the selection of a specific product ("Product") for your use and application, is given without warranty 
or guarantee and is accepted at your sole risk.  It is imperative that you test the Information (and Product, if applicable) to 
determine to your own satisfaction whether the Information (and Product, if applicable) are suitable for your intended use and 
application.  You expressly assume, and release Chevron Phillips Chemical Company, from all risk and liability, whether 
based in contract, tort or otherwise, in connection with the use of, or results obtained from, such Information (and 
Product, if applicable). 

 

 
  Lili Cui, Polyethylene Tech Service and Applications Development 

 Room 154 PTC   Bartlesville, OK  74003 

918-977- 4685  cuill@cpchem.com  Fax:  918-977-7599    www.cpchem.com 

 



 

Appendix	8	
 

High	Density	Polyethylene	(HDPE)	Liner	

Conformance	Testing	
 

(Services	Provided	by	Geotechnics,	Inc.)	





 

Appendix	9	
 

High	Density	Polyethylene	(HDPE)	Liner	

CQA	Forms	and	As‐Built	Drawing	



Peel: 90 Peel: 78

60 mil Thickness Shear: 120 Shear: 120

    

124 126 123
123 125 121
119 127 120
120 131 126
126 130 128
127 127 123
123 121 124

   

132 132 129

131 126 128
-Pass RC170550/5507:50 43 15

11/20/14 8:20 43

6 11/20/14 JR

DR Pass RC550/550 169 172168

-

5

Pass RC4 11/19/14 13:29 37

-14

14 DR  550/550

-

3 11/19/14 12:50 37 -25 SR 850/4 Pass RC177 177 169

Pass RC2 11/19/14 8:15 19 25 SR 850/4

-28 JGR 850/4 Pass RC175

Remarks

M
ac

h
in

e

O
p

er
at

or

4321

Wedge Extruder

2

1 11/19/14 8:14 19

Temp/ 
Speed 
ºF/fpm 

(or 
%max)

Barrel/ 
Preheat 

ºF/ºF

Green Recycling

Project Location:

Welder ID

S
am

p
le

 #

Date Time

A
m

b
ie

n
t 

T
em

p
.

Geomembrane Field Trial Seam Log

Project No.: I14-116 Material:

Maysville, NC

Seam Strength

HDPE

Project Name:
Start Date: 11/17/14

176 176

173 172

173 174

169 178 178

175

15

Peel                                
(ppi)                               

IN/OUT

Shear                              
(ppi)                               

       
Pass 
Fail

       
Tech 
ID

Project Seam Requirements

Extrusion:Fusion:

543



I14-116  Material:
Green Recycling
11/17/14

Maysville, NC 60 mil

    

11/19/14 1 8:01 Cell 2026 22.5 216 4860

11/19/14 2 8:10 Cell 2026 22.5 208 4680

11/19/14 3 8:28 Cell 2022 22.5 201 4522.5

11/19/14 4 8:36 Cell 2022 22.5 195 4387.5

11/19/14 5 8:45 Cell 2023 22.5 187 4207.5

11/19/14 6 8:59 Cell 2023 22.5 175 3937.5

11/19/14 7 9:12 Cell 2024 22.5 168 3780

11/19/14 8 9:20 Cell 2024 22.5 162 3645

11/19/14 9 9:31 Cell 2024 22.5 150 3375

11/19/14 10 9:55 Cell 2025 22.5 144 3240

11/19/14 11 10:10 Cell 2025 22.5 130 2925

11/19/14 12 10:18 Cell 2025 22.5 115 2587.5

11/19/14 13 10:30 Cell 2023 22.5 97 2182.5

11/19/14 14 11:00 Cell 2022 22.5 77 1732.5

11/19/14 15 11:10 Cell 2021 22.5 59 1327.5

11/19/14 16 11:20 Cell 2021 22.5 35 787.5

11/19/14 17 11:39 Cell 2021 13 19 247

Roll No.

Project Location:

Panel Placement Log 

Project Start Date:

HDPE
Project Name: 

Area            
(SQ FT)

Date 
Deployed

Time 
Deployed

Panel No.
Length  

(FT)
Panel Location

Width (FT)

Project No.: 



Material:

 60 mil

 

Start Finish Start Finish

11/19/14 1/2 8:30 JGR 28 850 4 0+00 2+12 2+12 30 30 11:39 11:44 VM 11/19/14

11/19/14 2/3 8:30 SR 25 850 4 0+00 2+06 2+06 30 30 11:40 11:45 VM 11/19/14

11/19/14 3/4 9:16 SR 25 850 4 0+00 1+98 1+98 30 30 11:47 11:52 VM 11/19/14

11/19/14 4/5 9:17 JGR 28 850 4 0+00 1+91 1+91 30 30 11:48 11:53 VM 11/19/14

11/19/14 5/6 10:00 JGR 28 850 4 0+00 1+81 1+81 30 30 11:56 12:01 VM 11/19/14

11/19/14 6/7 10:03 SR 25 850 4 0+00 1+72 1+72 30 30 11:58 12:03 VM 11/19/14

11/19/14 7/8 10:40 SR 25 850 4 0+00 1+05 1+05 30 30 13:06 13:11 VM 11/19/14

11/19/14 8/9 10:39 JGR 28 850 4 0+00 1+56 1+56 30 30 13:02 13:07 VM 11/19/14

11/19/14 9/10 11:14 JGR 28 850 4 0+00 1+47 1+47 30 30 13:11 13:16 VM 11/19/14

11/19/14 10/11 11:15 SR 25 850 4 0+00 1+37 1+37 30 30 13:12 13:17 VM 11/19/14

11/19/14 11/12 11:43 SR 25 850 4 0+00 1+22 1+22 30 30 13:21 13:26 VM 11/19/14

11/19/14 12/13 11:44 JGR 28 850 4 0+00 1+06 1+06 30 30 13:23 13:28 VM 11/19/14

11/19/14 13/14 12:33 SR 25 850 4 0+00 0+87 0+87 30 30 13:59 14:04 VM 11/19/14

11/19/14 14/15 13:41 SR 25 850 4 0+00 0+69 0+69 30 30 14:00 14:05 VM 11/19/14

11/19/14 15/16 14:03 SR 25 850 4 0+00 0+50 0+50 30 30 14:21 14:26 VM 11/19/14

11/19/14 16/17 14:12 SR 25 850 4 0+00 0+24 0+24 30 30 14:27 14:32 VM 11/19/14

I14-116

11/17/14

Green Recycling

Machine 
Temp

WELD 
DATE

SEAM # 
(P#/P#) Time

Seam 
Length 
(Feet)

Machine 
Speed or 
Preheat

Air Pressure Test

Tech

     Project Location: 

WELD 
TIME

TECH 
ID

Machine 
ID

Start Point

Seaming and Non Destructive Test Log  

End Point
Date

        Project No.: 

Start Date:
HDPE     Project Name: 

Thickness :Maysville, NC

PSI



I14-116

Green Recycling

        Date: 11/17/14 60 mil

Maysville, NC   

     

 

Seam # P/F      Date        

1 DS-1 3/4 98' F BOS 11/19/14 13;49 Patch 2X6 14 DR Pass 11/19/14 VM

2 DS-2 6/7 43' F BOS 11/19/14 13:47 Patch 2X6 14 DR Pass 11/19/14 VM

3 DS-3 9/10 60' F BOS 11/19/14 14:06 Patch 2X6 14 DR Pass 11/19/14 VM

4 BO 12/13 1' F BOS 11/19/14 14:16 Patch 2X3 14 DR Pass 11/19/14 VM

5 DS-4 14/15 18' F BOS 11/19/14 14:36 Patch 2X6 14 DR Pass 11/19/14 VM

        Project No.: Material: HDPE

Vac 
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Tech
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Project Location:

Repair #  

Repair Log 

Repair 
Tech     

Vacuum Test         Defect Location

Thickness:

     Project Name:

Defect Code  Repair Date  
Repair 
Time     

Machine 
ID        



Peel: 90 Peel: 78

Shear: 120 Shear: 120

   60

124 125 121 126 131 175 181 175 174 174
121 123 124 123 134
124 121 132 126 127 178 177 172 170 174
122 125 131 124 127
126 131 130 127 125 178 175 170 171 175
123 132 125 125 124
121 126 127 123 121 178 175 172 176 177
120 125 124 121 127

11/17/14

Maysville, NC

3 9/10 60' F BOS 11/19/14 28

JGR

JGR

Pass RC -4 14/15 18' F BOS 11/19/14 28 850/4

SR

Pass RC -

RC -Pass850/4

2 6/7 43' F BOS 11/19/14 25 SR 850/4

1 3/4 98' F BOS 11/19/14 25 RC

Remarks

850/4 Pass -

       
Tech 
ID

2 3

       
Pass 
Fail

Wedge

Extrusion:

D
T

#
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Date 

Removed

Welder ID
M
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Extruder Seam Strength

Green Recycling

5

Project No.: I14-116 Material: HDPE

Geomembrane Seam Destructive Test Log

Project Location:

Project Name:

Start Date:

Project Seam Requirements

1 2 3 4 5 4

Fusion:

Temp/ 
Speed 
ºF/fpm 

(or 
%max)

Barrel/ 
Preheat 

ºF/ºF

Peel                                
(ppi)                               

IN/OUT

Shear                              
(ppi)                               

1

Mil Thickness



BO- Burn Out SI- Soil Surface C- Cap Strip
CR- Crease DD- Deployment Damage P- Patches
DS- Destructive Test Number MD- Material Damage B- Extrudate Bead
EE- Earthwork Equipment Damage WR- Wrinkle GB- Grind & Bead
FM- Fishmouth WS- Welder Restart BT- Boot
FT- Pressure Test Cut FD- Factory Defect

T- Joint AT- Air Test

SOS or 0' Beginning of Seam P- Pass
EOS End of Seam F- Fail

-- To an Area
> From an Area

NOAT No AT

Legends

DEFECT CODE REPAIR TYPE

NOTATIONS TEST RESULTS
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Appendix	10	
 

High	Density	Polyethylene	(HDPE)	Liner	

Destructive	Testing	Results	
 

(Services	Provided	by	Geotechnics,	Inc.)	











 

 

Appendix	11	
 

Geocomposite	Roll	Certifications	



November 17, 2014
Chesapeake Containment Systems, Inc.
352 Earls Road
Middle River, MD, 21220

           Ref. : Green Recycling Landfill, NC
           Customer P.O. # 14-214
           Product : TN 300-2-6

Property Test Method Unit Required Value Qualifier
Geonet3

Mass per Unit Area ASTM D 5261 lbs/ft2 0.160 MAV6

Thickness ASTM D 5199 mil 250 MAV
Carbon Black ASTM D 4218 % 2.0 - 3.0 Range
Tensile Strength ASTM D 5035 lbs/in 55 MAV
Melt Flow ASTM D 12382 g/10 min 1.0 Maximum
Density ASTM D 1505 g/cm3 0.94 Minimum
Composite 
Ply Adhesion ASTM D 7005 lb/in 0.33 MAV
Transmissivity1 ASTM D 4716 m2/sec 5.0 x 10-4 MAV
Geotextile3 & 4

Fabric Weight ASTM D 5261 oz/yd2 6.0 MARV5

Grab Strength ASTM D 4632 lbs 150 MARV
Grab Elongation ASTM D 4632 % 50 MARV
Tear Strength ASTM D 4533 lbs 70 MARV
Puncture Resistance ASTM D 4833 lbs 90 MARV
Permittivity ASTM D 4491 sec-1 1.30 MARV
AOS ASTM D 4751 US Sieve 70 MARV
UV Resistance ASTM D 4355 %/hrs 70/500 MARV
Notes:

1

2 Condition 190/2.16
3 Geotextile and Geonet properties are prior to lamination.
4 Geotextile data is provided by the supplier.
5

6 Minimum average value.

Sincerely,

Nilay Patel
Nilay Patel
QA Manager

MARV is statistically defined as mean minus two standard deviations and it is the value which is exceeded 
by 97.5% of all the test data.

We certify that the TN 300-2-6 drainage geocomposite, meets the project requirements as stated in the
specifications. The properties listed in this section are:

Transmissivity measured using water at 21 + 2 oC (70 + 4 oF) with a gradient of 0.25 and a confining 
pressure of 10,000 psf between steel plates after 24 hours. 

571 Industrial Parkway, Commerce, GA 30529   Ph : 706-336-7000  Fax : 706-336-7007  Email : contact@skaps.com



Product :
Project  :

Side A Side B Minimum Average
1 62571010001 62571010001 - N 6257.006 6257.002 2.55 3.89 8.52 x 10⁻⁴

2 62571010002 62571010002 - N 6257.006 6257.002 2.55 3.89 8.52 x 10⁻⁴

3 62571010003 62571010003 - N 6257.006 6257.002 2.55 3.89 8.52 x 10⁻⁴

4 62571010004 62571010004 - N 6257.006 6257.002 2.55 3.89 8.52 x 10⁻⁴

5 62571010005 62571010005 - N 6257.006 6257.002 2.55 3.89 8.52 x 10⁻⁴

6 62571010006 62571010006 - N 6257.006 6257.002 2.55 3.89 8.52 x 10⁻⁴

7 62571010007 62571010007 - N 6257.006 6257.002 2.55 3.89 8.52 x 10⁻⁴

8 62571010008 62571010008 - N 6257.008 6257.005 2.55 3.89 8.52 x 10⁻⁴

9 62571010009 62571010009 - N 6257.008 6257.005 2.55 3.89 8.52 x 10⁻⁴

10 62571010010 62571010010 - N 6257.008 6257.005 2.55 3.89 8.52 x 10⁻⁴

11 62571010011 62571010011 - N 6257.008 6257.005 2.55 3.89 8.52 x 10⁻⁴

12 62571010012 62571010012 - N 6257.008 6257.005 2.55 3.89 8.52 x 10⁻⁴

13 62571010013 62571010013 - N 6257.008 6257.005 2.55 3.89 8.52 x 10⁻⁴

14 62571010014 62571010014 - N 6257.008 6257.005 2.55 3.89 8.52 x 10⁻⁴

15 62571010015 62571010015 - N 6257.003 6257.001 2.58 3.65 8.52 x 10⁻⁴

16 62571010016 62571010016 - N 6257.003 6257.001 2.58 3.65 8.52 x 10⁻⁴

17 62571010017 62571010017 - N 6257.003 6257.001 2.58 3.65 8.52 x 10⁻⁴

18 62571010018 62571010018 - N 6257.003 6257.001 2.58 3.65 8.52 x 10⁻⁴

19 62571010019 62571010019 - N 6257.003 6257.001 2.58 3.65 8.52 x 10⁻⁴

20 62571010020 62571010020 - N 6257.003 6257.001 2.58 3.65 8.52 x 10⁻⁴

21 62571010021 62571010021 - N 6257.003 6257.001 2.58 3.65 8.52 x 10⁻⁴

22 62571010022 62571010022 - N 6257.007 6257.004 2.58 3.65 8.52 x 10⁻⁴

23 62571010023 62571010023 - N 6257.007 6257.004 2.58 3.65 8.52 x 10⁻⁴

24 62571010024 62571010024 - N 6257.007 6257.004 2.58 3.65 8.52 x 10⁻⁴

TN 300-2-6

Roll 
Geocomposite 
Roll Number

Green Recycling Landfill, NC

Geotextile Roll Number

     We, the Geocomposite Manufacturer, hereby certify the following for the material delivered to the above 
referenced project :

                                                                                                                                                                      

Geonet Roll 
Number

Ply Adhesion 
(lb/in)           

Geocomposite 
Transmissivity 

(m2/sec)

571 Industrial Parkway, Commerce, GA 30529   Ph : 706-336-7000  Fax : 706-336-7007  Email : contact@skaps.com



Product :
Project  :

62571010001 - N XOMX 710338 0.9557 0.289 297 2.42 96

62571010002 - N XOMX 710338 0.9557 0.289 297 2.42 96
62571010003 - N XOMX 710338 0.9557 0.289 297 2.42 96
62571010004 - N XOMX 710338 0.9557 0.289 297 2.42 96
62571010005 - N XOMX 710338 0.9557 0.289 297 2.42 96
62571010006 - N XOMX 710338 0.9557 0.289 297 2.42 96
62571010007 - N XOMX 710338 0.9557 0.289 297 2.42 96
62571010008 - N XOMX 710338 0.9557 0.289 297 2.42 96
62571010009 - N XOMX 710338 0.9557 0.289 297 2.42 96
62571010010 - N XOMX 710338 0.9557 0.289 297 2.42 96
62571010011 - N XOMX 710338 0.9557 0.289 297 2.42 96
62571010012 - N XOMX 710338 0.9557 0.289 297 2.42 96
62571010013 - N XOMX 710338 0.9557 0.289 297 2.42 96
62571010014 - N XOMX 710338 0.9557 0.289 297 2.42 96
62571010015 - N XOMX 710338 0.9551 0.287 289 2.34 94
62571010016 - N XOMX 710338 0.9551 0.287 289 2.34 94
62571010017 - N XOMX 710338 0.9551 0.287 289 2.34 94
62571010018 - N XOMX 710338 0.9551 0.287 289 2.34 94
62571010019 - N XOMX 710338 0.9551 0.287 289 2.34 94
62571010020 - N XOMX 710338 0.9551 0.287 289 2.34 94
62571010021 - N XOMX 710338 0.9551 0.287 289 2.34 94
62571010022 - N XOMX 710338 0.9551 0.287 289 2.34 94
62571010023 - N XOMX 710338 0.9551 0.287 289 2.34 94
62571010024 - N XOMX 710338 0.9551 0.287 289 2.34 94

     We, the Geonet Manufacturer, hereby certify the following for the material sent to the above referenced project :

TN 300-2-6
Green Recycling Landfill, NC

Geonet Roll 
Number

Transmissivity  
(m2/sec)        

Resin Lot 
Number

Geonet 
Density 
(gm/cc)

Mass Per Unit 
Area         

(lb/ft2)

Thickness  
(mils)        

Carbon Black   
(%)          

Tensile 
Strength 

(MD)     
(lb/in)       

571 Industrial Parkway, Commerce, GA 30529   Ph : 706-336-7000  Fax : 706-336-7007  Email : contact@skaps.com



Client: Job # 6257
Project:
Product: 

Test Configuration:

Normal Load: 10000
Gradient: 0.25
Seating Time: 24 hours
Flow Direction: MD

Test Results:

62571010001

ASTM D 4716

8.52 x 10⁻⁴

Chesapeake Containment Systems, Inc.

Test Information:

Boundary Conditions:

Roll No. Pressure, psf Transmissivity, m2/sec
24 hours

Steel Plate                                
Geocomposite                          
Steel Plate

Green Recycling Landfill, NC
TN 300-2-6

Gradient

0.2510000

571 Industrial Parkway, Commerce, GA 30529   Ph : 706-336-7000  Fax : 706-336-7007  Email : contact@skaps.com



Customer Name :
Project Name :
Geocomposite Manufacturer :
Geocomposite Production Plant :
Geocomposite Brand Name :

Density ASTM D1505 gm / cc 0.9510 0.9506
Melt flow Index ASTM D1238(a) gm / 10 min 0.12 0.14

(a) Condition 190/2.16
* Data from SKAPS Quality Control

Property Test Method

     We, the Geonet Manufacturer, hereby certify the following for the material delivered to the above referenced project:

Resin      
Supplier     

Value

Tested     
Value*

Units
Resin Lot 
Number

Resin Brand 
Name

Resin Supplier
Resin 

Production 
Plant

Commerce, GA
TN 300-2-6

POLYETHYLENE RESIN CERTIFICATION

Chesapeake Containment Systems, Inc.
Green Recycling Landfill, NC
SKAPS Industries

Osterman and 
Company

Chevron, TX XOMX 710338HDPE

571 Industrial Parkway, Commerce, GA 30529   Ph : 706-336-7000  Fax : 706-336-7007  Email : contact@skaps.com



                                
                                                                                                                                   

Product :
Project  :

6257.006 6.31 161 71 175 75 78 84 95 70 1.76
6257.002 6.67 163 74 172 83 73 86 100 70 1.76

AOS      
us sieve

XMD 
TENSILE 

lbs.

XMD 
ELONG 

%

XMD 
TRAP 
lbs.

PERM-
ITY  
sec-1

62571010001

GEOCOMP 
ROLL#

FABRIC 
ROLL#

PUNCTURE 
lbs.

MD 
ELON
G %

MD 
TRAP 
lbs.

WEIGHT  
oz/sq yd

Green Recycling Landfill, NC

MD 
TENSILE 

lbs.

TN 300-2-6

                                                                                                                                                      

     We, the Geocomposite Manufacturer, hereby certify the following for the material delivered to the above referenced project :

571 Industrial Parkway, Commerce, GA 30529   Ph : 706-336-7000  Fax : 706-336-7007  Email : contact@skaps.com



 

Appendix	12	
 

Geocomposite	Conformance	Testing	
 

(Services	Provided	by	Geotechnics,	Inc.)	







 

Appendix	13	
 

Operational	Cover	As‐Built	Drawing	
 

(Services	Provided	by	Parker	&	Associates,	Inc.)	
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High	Density	Polyethylene	(HDPE)	Pipe	

Material	Certifications	































 

Appendix	15	
 

EPG	Leachate	Pumping	System	and	Tanks	



Quote Number: 15814

Fax:

Phone:

www.epgco.com
19900 County Road 81
Maple Grove, MN 55311

EPG Companies Inc.

Page 1 of 2

800-443-7426

763-424-2613

763-493-4812

Expires:

Date:

Jim Bailey

C&D LF

6/15/2013

5/16/2013

TO:

Reference:

SalesPerson:

Site: Maysville, NC

Dave Wasiela

ERM
8000 Corporate Center Drive
Suite 200

Charlotte NC 28226
USA

Unit Cost Qty Your Cost Part Number / Description

EPG SurePump, patented, stainless steel Wheeled Sump Drainer, size 4, 
with 1/2 HP, 460 V, 3Ø motor, 40' of jacketed 14-4 CP motor lead, 0-11' 
level sensor with built-in lightning arrestor and 40' Hytrel lead, and 30' 
of 1/8" stainless steel suspension cable and clamps.

EA$3,159.00WSDPT 2-21 $3,159.00

EPG Discharge Adapter, 1.25", stainless steel discharge adapter.

EA$565.00NW1.25SS1 $565.00

Ball Valve, 1.25", stainless steel.

EA$38.00SSBV1251 $38.00

EPG Breakout Box, NEMA 4X non-metallic enclosure for 1 ea. motor 
lead, with connection terminals.

EA$160.00BJBP5001 $160.00

EPG Breakout Box, NEMA 4X non-metallic enclosure, junction box for 
1 ea. level sensor.  Includes desiccant dryer, bellows, and connection 
terminals.

EA$200.00BJBL600B1 $200.00

EPG PumpMaster Control Panel, UL listed, 460 V, 3Ø, NEMA 4 

enclosure, to operate 1/2 HP submersible pump motor with LevelMaster 
level control meter and simulator, tank high level dry input contact, 
amber panel mounted high level warning light, tank high-high level dry 

input contact, and red top mounted tank high-high level alarm strobe.

EA$4,025.00L925PT1 $4,025.00

Total amount quoted: $ 8,147.00



Quote Number: 15814

Fax:

Phone:

www.epgco.com
19900 County Road 81
Maple Grove, MN 55311

EPG Companies Inc.

Page 2 of 2

800-443-7426

763-424-2613

763-493-4812

Thank you for allowing us to quote on this project.  Prices quoted are based on information supplied for 
bidding and our interpretation of that information along with our recommendations and/or changes for 

fabrication.  Prices are subject to review and possible adjustment for any changes made that deviate 
from our outline given.

Services such as startup supervision, operator training and testing services are available at our standard 
rate in effect at the time services are provided, plus documented travel expenses.  See Bulletin 3120l for 
our current rates. Scheduling requires minimum ten (10) business days' notice and is subject to 
availability.

On all projects we supply electronic copies of submittals and Operation and Maintenance (O&M) 
manuals, and one (1) printed copy of the O&M with the equipment.  Upon request, we can provide up to 
three (3) printed copies of submittals and three (3) printed copies of Operation and Maintenance 
manuals.

Orders placed and accepted by EPG can not be cancelled without written acceptance of cancellation by 
EPG.  All orders accepted for cancellation by EPG are subject to cancellation charges based on progress 
of order through engineering and/or manufacturing.

Currently, this equipment would ship in approximately six (6) weeks from date of approved order.  
Please keep in mind that if submittals are required the lead time remains six (6) weeks after submittals 
are given final approval.  Submittals are available in approximately 2-3 weeks after approved order is 
received. 

Prices quoted do not include freight charges F.O.B. our dock in Maple Grove, MN.  Prices quoted do 
not include any applicable taxes.  A down payment and progress payments may be required subject to 

credit approval.   See Bulletin 3400e regarding Terms of Sale subject to credit approval, and Bulletin 
0200d describing our Limited Warranty.  If you have any questions or would like to place an order, 
please let me know.

Applications Specialist

Sincerely, 
EPG Companies Inc.

Jim Bailey



EPGEPG

05771-0010

WSD: CRATE, 50' OF 14-4 MOTOR LEAD, 50' OF 1/8" SS CABLE.
WSDPT: CRATE, 50' OF 14-4 MOTOR LEAD, 50' OF 1/8" SS CABLE,

LEVEL SENSOR AND CABLE.

*SHIPPING WEIGHT INCLUDES 

SERIES 2  SIZE 4  WHEELED SUMP DRAINER

30.502-8 71.8466.8434.1334.8836.00

37.67

36.84

36.84

37.67

2-10

2-10

0.75

0.75

2-9

2-9

0.75

0.75

38.79

38.79

3

1

37.96

37.961

3 71.61

72.50

72.50

71.61

36.92

36.92

36.09

36.09

77.50

77.50

76.61

76.61

30.502-4 68.2663.2630.8131.5632.68

34.05

33.22

32.39

32.39

33.22

34.05

34.88

30.502-6 34.34

0.502-7

2-8 0.50

2-7 0.50

3 35.17

36.001

35.171

0.502-5

2-6 0.50

2-5 0.50

3 33.51

34.341

33.511

70.0565.0532.47

65.94

65.94

66.84

33.30

34.13

33.30

70.94

71.84

70.94

64.15

64.15

65.05

31.64

32.47

31.64

69.15

70.05

69.15

WSDPT

30.73

29.90

29.90

30.73

31.562-4

2-3

0.50

0.50

2-3

2-2

0.50

0.50

31.85

32.681

3

31.02

31.851

3

MODEL

2-2 0.50

HP

31.021

PHASE A

62.37

61.47

62.37

63.2630.81

29.98

29.15

29.98

68.26

67.37

67.37

66.47

WSD

*APPROX. SHIPPING WEIGHT

61.47

C

29.15

B WSDPT

66.47

LEVEL SENSOR CABLE PORT 

LEVEL SENSOR CABLE PORT 
(PLUGGED)

MOTOR
LEAD PORT

5.250"

5.250"

VENT PORT

ROTATED 45O

.375"

MOTOR
LEAD PORT

ROTATED 45O

VENT PORT .375"

6.625"

C

LEVEL SENSOR 
HOLDER

C

A

1 1/4" NPT

B

WSD

1 1/4" NPT

6.625"

ROTATED 45O

ROTATED 45O

NOTE: ALL DIMENSIONS ARE IN INCHES.

 © 2003 EPG Companies Inc.
SurePump is a Reg. TM of EPG Companies Inc.

SurePumpTM
  Horizontal & Vertical Sump Drainers



Breakout (Junction) Boxes

Control failure and expensive repairs caused by methane gas and moisture are real
and potentially dangerous possibilities.  To simplify maintenance and repair and
increase the safety and accuracy of your system, simply install an EPG Breakout
(Junction) Box between your pump and control panel.

EPG Breakout (Junction) Boxes provide a simple and convenient way to disconnect
power or sensor wires during maintenance and/or repair work and create a gas-
tight seal between your riser, well or sump and your control panel.  Corrosive
gases migrating through motor and sensor cable conduit to the controller is one of
the largest contributors to early control panel failure.  Not only can these gases
increase the chance for explosions, they also can corrode the contacts and make
wires brittle.  Give your system a break!  Install an EPG Breakout Box close to the
side slope riser and then hardwire the breakout box to the controller. 

EPG Breakout (Junction) Boxes - a break you need for optimum landfill operation!

Seals off harmful migrating gas (A)
Equipped with FNPT waterproof exit hub
Terminal strip to facility pump and sensor removal (B)
Minimizes costs by running shorter motor or sensor cable (C)
Available in a variety of configurations for one or more devices
Weatherproof NEMA 4X enclosure with dryer tube & bellows to seal out moisture

Mailing Address
P.O. Box 427
Rogers, MN 55374

Corporate Offices
19900 County Road 81
Maple Grove, MN 55311
www.epgco.com
info@epgco.com

Bulletin 8201 

Sold By:

Manufacturer of
Environmental  &
Industrial Solutions

(763) 424-2613          (800) 443-7426          FAX: (763) 493-4812

EPG Controller

Breakout Box

Riser

Seal-off Fitting (A)

Terminal Strip (B)

Liquid Tight
Conduit Run

Cable Conduit (C)

Leachate Pumps    Remediation    Control Systems Integration    Telemetry







 

Appendix	16	
 

Leak	Detection	Survey	Report	
 

(Services	Provided	by	Bunnel‐Lammons	Engineering)	





























 

Appendix	17	
 

Background	Groundwater	Quality	and	Landfill	Gas	Migration	
Report	
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