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EXECUTIVE SUMMARY 

Honeywell International Inc. (Honeywell) entered into a Consent Decree (United States 
District Court, Northern District of New York, 2007) (89-CV-815) with the New York 
State Department of Environmental Conservation (NYSDEC) to implement the selected 
remedy for Onondaga Lake as outlined in the Record of Decision (ROD) issued on 1 
July 2005.  Under the agreement, Honeywell is required to construct a sediment 
consolidation area (SCA) over Wastebed 13, located in the Town of Camillus, New 
York.  The SCA is being constructed to accept sediments dredged from nearby 
Onondaga Lake.  

The SCA is being developed in several phases of construction, dependent of the area 
needed; they are numbered one through three.  This Construction Quality Assurance 
(CQA) Final Report presents a summary of the Sediment Management System (SMS) 
basin construction activities for the Onondaga Lake SCA.  The activities discussed in 
this report include: (i) a portion of earthwork (i.e., gravel placement) (ii) installation of 
geosynthetics (i.e., geotextile, geonet composite, and geomembrane liners); and (iii) 
installation of pipe.  As appendices to the report, quality assurance/quality control 
(QA/QC) documentation is provided. 

This report provides certification by an engineer, registered in the State of New York, 
that the area was constructed in accordance with the approved plans and specifications, 
and modifications approved by the Designer and NYSDEC.  The test requirements for 
each of the major components of the lining system are summarized on the tables that 
follow.
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TABLE 1
Geosynthetic Laboratory Testing Summary
Honeywell / Parsons 
Sediment Management System
Camillus, NY

MQC QA MQC QA

DESCRIPTION TEST
STANDARD

PROJECT
SPECIFICATIONS UNITS MQC TEST

FREQUENCY MQC UNIT QA TEST
FREQUENCY QA UNIT

No. of TESTS
REQUIRED (1)

No. of TESTS
REQUIRED (1)

No. of TESTS 
PERFORMED

No. of TESTS 
PERFORMED

(failures) (failures)

A. Geomembrane (reference Part 4/Table A-4 of CQA Plan & Section 02070 of Specifications)
Estimated area of less than: 1,602,870 sft to cover: 5.31 acres based on 138 rolls (each 23 by 505-ft)

a. Thickness ASTM D5994 MARV 60 mil 50,000 SF 250,000 SF 33 7 138 7
b. Asperity Height ASTM D7466 MARV 10 mil 50,000 SF NR - 33 - 138 -
c. Tensile Properties ASTM D6693 50,000 SF 250,000 SF 33 7 40 7

Strength at Break -Type IV ≥ 90 lb/in

Elongation at Break 100 %

Strength at Yield ≥ 126 lb/in

Elongation at Yield 100 %

d. Density/Specific Gravity
(Reference RFI No. 19)

ASTM D792A / D1505 ≥ 0.940 (sheet)
 0.93 (resin) g/cm3 50,000 SF 250,000 SF 33 7 40 7

e. Melt Flow ASTM D1238E ≤ 1.0 g/10 min certify - - - - 40 7

f. Carbon Black Content
(Reference RFI No. 13)

ASTM D1603/4218 2 to 3 % 50,000 SF 250,000 SF 33 7 40 7

g. Carbon Black Dispersion ASTM D5596 9 out of 10-Cat 1, 2 Cat. 50,000 SF 250,000 SF 33 7 40 7
h. Tear Resistance ASTM D1004C ≥ 42 lb 50,000 SF 250,000 SF 33 7 40 7
i. Puncture Resistance ASTM D4833 ≥ 90 lb NA SF 250,000 SF - 7 5 7
j. Oxidative Induction Time ASTM D3895 MARV 100 min batch - NR - 4 - 40 -

k. Stress Crack Resistance ASTM D5397 ≥ 300
(on smooth edges)

hrs batch - NR - 4 - Certified
1500 hrs -

l. Seam Destructive Tests (2) ASTM D6392
fusion peel - 91

extrusion peel - 78
fus./ext. shear - 120

ppi NA - 500 LF - 59 - 67 (2)

m. Field Conditions - weld 40 - 104 degrees
wind 0 to 20 mph

F - - - - - - - -

n. Non-Destructive Tests - 5 psi-Vacuum
25-30 (+3) psi-Air

20-secs
5min every seam - - - - - - -

          
B. Geonet Composite (reference Geocomposite Leakage Collection Layer/Table A-6 & Section 02735 of Specifications)

Estimated area of less than: 319,710 sft; assuming a total of 137 rolls (typical 14' by 168') less one rejected roll
Geonet Component

a. Thickness ASTM D5199 ≥ 200 mil 90,000 SF 250,000       SF 4 2 15 4
b. Density/Specific Gravity ASTM D1505 ≥ 0.935 g/cm3 90,000 SF 250,000       SF 4 2 15 4
c. Carbon Black Content ASTM D1603/4218 2 to 3 % 90,000 SF - 4 - 15 -
d. Polymer - 95% PE - - - -

Geotextile Component
e. Mass Per Unit Area ASTM D5261 ≥ 8 oz/yd2 90,000 SF 250,000       SF 4 2 15 2
f. Permittivity ASTM D4491 ≥ 0.9 sec-1 90,000 SF - 4 - 5 -
g. Tear Strength ASTM D4533 ≥ 75 lb 90,000 SF 250,000       SF 4 2 5 2
h. Grab Tensile ASTM D4632 ≥ 180 lb 90,000 SF - 4 - 5 -

i. Puncture Resistance
(Reference RFI No. 20)

ASTM D4833 ≥ 130 lb
90,000 SF - 4 - 5 -

j. Apparent Opening Size ASTM D4751 Ο95 ≤ 0.21 mm 90,000 SF 250,000       SF 4 2 5 2
Finished Product

k. Transmissivity ASTM D 4716 ≥ 2E-3 m2/s 90,000 SF 250,000       SF 4 2 5 4 (1)

l. Peel Strength
(Reference RFI No. 20)

ASTM F 904 mod./7005 ≥ 0.5 lb/in
90,000 SF - 4 - 15 -

C. Nonwoven Geotextile Cushion (reference Part 4/Table A-5 of CQA Plan & Section 02074 of Specifications)
Estimated area of less than: 1,201,500 sft, a total of 267 rolls - typically 15' by 198'

a. Mass Per Unit Area ASTM D5261 ≥ 24 oz/yd2 90,000 SF 250,000 SF 14 5 27 5
b. Grab Strength ASTM D4632 ≥ 230 lb 90,000 SF 250,000 SF 14 5 27 5

c. Puncture Resistance
(Reference RFI No. 18)

ASTM D4833 ≥ 250 psf 90,000 SF 250,000 SF 14 5 27 5

d. Trapezoidal Tear Strength ASTM D4533 ≥ 95 lb 90,000 SF 250,000 SF 14 5 27 5
e. UV Resistance ASTM D4355 ≥ 70 % batch - certify - - - Cert. Cert.

f. Seaming
(Reference RFI No. 18)

ASTM D6193 single thermal weld - visual - visual

Notes:
(1) Based upon the testing frequency presented in the Project Documents.  Material quantities provided by .  Actual quantities may vary.

5.31 acres or 231,413  sft

MARV- Min. Average Value; NA-Not Applicable;  NP-Not Provided;  NR-Not Required

Area of both basins is assumed to be:
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1. INTRODUCTION 

1.1 Overview 

This final report summarizes the Construction Quality Assurance (CQA) activities 
performed by Geosyntec Consultants (Geosyntec) of Acton, Massachusetts and 
Kennesaw, Georgia during construction of the Sediment Management System (SMS) 
basins at the Honeywell International Inc. (Honeywell) Onondaga Lake Sediment 
Consolidation Area (SCA) in Camillus, Onondaga County, New York.  Honeywell 
entered into a Consent Decree (CD) (United States District Court, Northern District of 
New York, 2007) (89-CV-815) with the New York State Department of Environmental 
Conservation (NYSDEC) to implement the selected remedy for Onondaga Lake as 
outlined in the Record of Decision (ROD) issued on 1 July 2005.  The following 
documents are appended to the CD: ROD, Explanation of Significant Differences 
(ESD), Statement of Work (SOW), and Environmental Easement and can be referenced 
for additional information. 

The CQA activities performed by Geosyntec included monitoring of: (i) a portion of 
earthwork (i.e., surface preparation and gravel placement); (ii) installation of 
geosynthetics (i.e., geotextile, geonet composite, and geomembrane liners); and (iii) 
installation of pipe.  The CQA activities were performed to confirm construction 
materials and procedures that were monitored were in compliance with the Subpart 360 
Regulations, as required by NYSDEC Solid Waste Management. 

This report was prepared for Mr. Larry Somer of Honeywell by Mr. Marcus Fountain, 
Mr. Erik Miller, Ms. Nicole Caruso, Mr. Douglas Hamilton, and Mr. David Williams, 
and was reviewed by Mr. David Bonnett, P.E., all of Geosyntec.   

1.2 Report Organization 

This final report is organized as described below: 

• A description of the project is provided in Section 2. 

• A summary description of the CQA program is presented in Section 3. 

• A description of the CQA monitoring and testing activities performed during the 
earthwork portion of the project is provided in Section 4. 
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• A description of the CQA monitoring and testing activities performed during the 
geosynthetics installation is provided in Section 5. 

• A description of the CQA monitoring performed during pipe installation is 
provided in Section 6. 

• A summary of the observations resulting from the CQA monitoring and testing 
activities performed by Geosyntec and a certification statement signed and 
sealed by a professional engineer registered in the State of New York are 
presented in Section 7. 

Documentation and record drawings presenting the results of the CQA monitoring and 
testing activities performed by Geosyntec are contained in the appendices to this report.  
Construction quality control (QC) information provided by Parsons is also presented for 
completeness. 
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2. PROJECT DESCRIPTION 

The Onondaga Lake is a 4.6 square mile (approximately 3,000 acre) lake located in 
central New York State, immediately northwest of the City of Syracuse.  Honeywell is 
currently working on a sediment removal and lake remediation project to restore the 
lake.  Parsons of Syracuse, New York and Geosyntec are members of the team assisting 
Honeywell in this effort.  The remediation of the Onondaga Lake bottom is on the New 
York State Registry of Inactive Hazardous Waste Sites and is part of the Onondaga 
Lake National Priorities List site.  As specified in the ROD [NYSDEC and USEPA, 
2005], the major components of the remedy include construction of a hydraulic control 
system (consisting of a hydraulic barrier wall and a groundwater collection system); 
hydraulic dredging of contaminated sediments on the lakeside of the barrier wall; 
pumping of the dredge material to a sediment containment area (i.e., SCA); placing of 
the sediments within geotextile tubes for the purpose of dewatering in the SCA; and the 
collection and treatment of the decanted water through an on-site treatment facility. 

The SCA is located on Wastebed 13, which encompasses approximately 163 acres.  It is 
bordered to the north by Ninemile Creek and the CSX Railroad tracks; to the west by an 
Onondaga County Garage property and a former gravel excavation owned by 
Honeywell; and to the east and south by Wastebeds 12 and 14, respectively.  The SCA 
has been designed to provide long-term containment of the dredged sediment.  The SCA 
has been designed to hold up to the ROD specified volume of 2,653,000 cubic yards 
(cyd) of dredged sediment.  To manage the water from the SCA, two basins exist east 
and west of Phase I.  These basins are considered part of the sediment management 
system (SMS) for the SCA.  Four 24-in diameter conveyance pipes connect each of the 
basins to the SCA.   

The east basin, approximately 4 acres, is rectangular in shape with a sump located in the 
southwest corner of the basin.  The west basin is a triangular shape and covers 
approximately 2.4 acres.  The sump is located in the southeast corner.   

The SMS basins incorporate a double liner system that meets the requirements 
established in the New York State approved “Onondaga Lake Sediment Management 
Design”, dated September 2011.  The double liner system consists of the following 
components (from top to bottom): 
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• 60-mil thick textured high density polyethylene (HDPE) geomembrane primary 
liner; 

• geonet composite drainage layer; 

• 60-mil thick textured HDPE geomembrane secondary liner; and 

• existing subgrade of Solvay waste with varying thickness of engineered fill 
along the perimeter. 

Within the sump areas, 24-in diameter secondary risers were installed and surrounded 
by gravel drainage material, having a minimum permeability of 10 cm/sec.  A 24 oz/syd 
non-woven needle-punched geotextile was installed above and below the gravel.  
Parson modified the location of the risers, moving the secondary to the original primary 
riser location.  Additionally, the primary riser and designed laterals in the primary sump 
areas were not installed; see Request For Information (RFI) No. 26 for details. 

The original design and construction drawings were prepared by Geosyntec and 
Parsons.  Parsons performed construction of the majority of the perimeter earthwork 
prior to Geosyntec’s involvement with the SMS basins.  The geosynthetics installer for 
the project was Chenango Contracting (Chenango or installer), of Johnson City, New 
York.  The surveyor retained by Parsons for the project was Thew Associates (Thew) of 
Canton, New York.  Thew performed initial site control setup and occasionally verified 
elevations.  Parsons surveyed the existing conditions and prepared certified record 
drawings.  Parsons used global positioning system (GPS) based survey equipment to 
accomplish this task. Geosyntec provided the construction quality assurance (CQA) 
monitoring, testing, and documentation.  A list of personnel involved in construction of 
the SMS basins is included in Section 3.2 of this report. 

A list of the key construction activities and associated dates are provided below: 

• Geosyntec arrived on site to observe initial earthwork construction associated 
with Phase I on 3 May 2011 and started monitoring of the SMS basins on 17 
October 2011. 

• The SMS geomembrane installation commenced on the following dates: 
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• Secondary liner on 31 October 2011 and 8 November 2011 for the east and 
west basins, respectively; and 

• Primary liner on 28 March 2012 and 5 April 2012 for the east and west 
basins, respectively.   

• Construction of the basins was substantially complete on 14 June 2012 with the 
backfilling of the anchor trenches. 

Work to complete Phase I and Phase II was re-started in 2012 along with completing 
the SMS basin installation.  The majority of this Final Report pertains to the 
geosynthetics construction that started in 2011 and was finished in 2012.  Due to the 
nature of the construction, activities overlapped between projects.  Some information 
that is presented in the appendices also relates to Phase II (e.g., geosynthetic material 
inventory).  The appendices to this report provide information collected in 2011 along 
with specific information regarding work performed in 2012 to complete construction 
of the SMS basins.  For instance, in Appendix B, only the 2012 weekly reports are 
presented; the 2011 weekly reports were included in the Phase I report, dated 24 May 
2012, while the remainder of 2012 weekly reports will be presented in the Phase II 
construction report. 
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3. CONSTRUCTION QUALITY ASSURANCE PROGRAM 

3.1 Scope of Services 

3.1.1 Overview 

The scope of CQA monitoring, testing, and documentation services performed by 
Geosyntec during SMS construction included review of documents, field CQA 
operations, and preparation of this Final Report and record drawings.  These are 
described in the following subsections. 

3.1.2 Review of Documents 

As previously noted, this final report summarizes the CQA activities performed by 
Geosyntec during SMS construction.  The CQA activities conducted by Geosyntec were 
intended to satisfy the requirements of the following documents: 

• Permit Drawings entitled “Sediment Consolidation Area Design, Camillus, New 
York", dated September 2011, prepared by Parsons and Geosyntec; 

• “Construction Quality Assurance Plan, Onondaga Lake Sediment Consolidation 
Area (SCA) Final Design” including a Geocomposite Leakage Collection Layer 
insert, prepared by Geosyntec, dated April 2011; and 

• Specifications entitled “Onondaga Lake Sediment Consolidation Area (SCA) 
Final Design Submittal”, prepared by Parsons and Geosyntec, dated April 2011. 

Geosyntec reviewed the above documents for familiarity prior to the commencement of 
on-site CQA activities.  During construction, clarifications of the project specifications 
and drawings were typically requested in the form of Request for Information (RFI).  
Changes to the design documents were handled through Construction Field Change 
Forms (FCF).  The RFIs and FCFs were issued by the contractor with responses by the 
Designer.  The FCF were also signed by the Owner and the NYSDEC.  The design 
changes were typically reviewed routinely during weekly progress meetings.  Copies of 
the RFIs and FCFs are provided in Appendix B. 
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A major change to the CQC and CQA testing program included the following: 

• FCF No. 5:  “in lieu of using the number of CQC samples, CQA sample 
frequency will be tied to the delivered volumes such that the test frequency shall 
become: volume of soil delivered to the site divided by CQC test frequency and 
divided by ten”. 

Reference to the various RFIs and FCFs are provided throughout the report in the 
various related sections as well as in the material table found in the executive summary. 

All of the above documents will be collectively referred to as the CQA Plan in this final 
report. 

3.1.3 Field CQA Operations 

The following activities were performed as part of Geosyntec’s on-site CQA services: 

• attending daily health and safety meetings; 

• attending weekly progress meetings; 

• maintaining photographic documentation of the construction; 

• summarizing construction and CQA activities in weekly field reports; 

• documenting construction progress and CQA activities in daily field reports; 

• collecting samples of soils and geosynthetics; and  

• coordinating geomembrane as-built surveys. 

Earthwork: 

• visually monitoring site preparation; 

• collecting samples of soils considered for use as gravel drainage layer for testing 
at an off-site geotechnical laboratory; 
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• reviewing and evaluating geotechnical laboratory test results for compliance 
with the requirements of the CQA Plan; 

• visual monitoring of placement and grading of the gravel drainage material in 
the secondary sump areas; and 

• selectively monitoring pipe installation.  

Geosynthetics: 

• monitoring and tracking the inventory of geosynthetic materials delivered to the 
site; 

• collecting geosynthetic conformance samples in-plant or from delivered rolls 
and forwarding samples to an off-site geosynthetics testing laboratory; 

• collecting and reviewing geosynthetic manufacturers' certification documents 
(through contractor’s submittals) and geosynthetic laboratory conformance test 
results for compliance with the requirements of the CQA Plan; 

• monitoring installation of geosynthetic materials, including trial seaming, 
destructive and nondestructive sampling, and repair operations; and 

• selective monitoring of the anchorage of the geosynthetics in the perimeter 
anchor trenches. 

During construction activities involving monitoring and/or testing, the observations 
made and results obtained by Geosyntec CQA personnel were compared to the CQA 
Plan.  The construction manager, and/or the appropriate contractor were notified of 
deficiencies in construction practices and/or materials so the contractor or installer 
could implement the appropriate corrective actions.  The corrective actions were 
monitored and/or tested by CQA personnel for compliance with the CQA Plan. 

3.1.4 Final Report and Record Drawings 

Record drawings and this Final CQA Report were prepared as the final task of the CQA 
program.  During construction, CQA documentation of on-site activities was maintained 
by CQA personnel in Daily Field Reports (DFRs) and summarized in weekly reports.  
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In addition, quality control (QC) certificates for the geosynthetic materials and as-built 
drawings were provided to Geosyntec for review.  The weekly reports are included in 
the appendices to this report.  CQA personnel also documented the results of on-site and 
off-site geotechnical testing conducted as part of the CQA program.  Descriptions of the 
construction activities and the CQA documentation are presented in this Final CQA 
Report which contains the report text, summary tables, and Appendices A through K.   

3.2 Personnel 

3.2.1 Project Personnel 

Senior personnel or representatives for the firms involved in the project are as follows: 

Honeywell International Inc. (Owner) 

• Larry Somer 

New York State Department of Environmental Conservation (Regulatory Agency) 

• Tom Annal • Donald Hesler 
• Jim Christopher • Timothy Larson 
• Bob Edwards • William Zeppetelli 

Parsons and Geosyntec (Designer) 

• Paul Blue • John Beech 
• Laura Brussel • Ramachandran Kulasingam 
• Xiaodong Huang • Joseph Sura 
• David Steele • Ming Zu 

Geosyntec (CQA Consultant)  

• Brett Banquer • Marcus Fountain  
• David Bonnett • Douglas Hamilton  
• John (Billy) Carruth • Erik Miller  
• Nicole Caruso • David Williams  
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Parsons (Earthwork Contractor) 

• Michael Dobson • Ron Prohaska 
• Adam Dorn • Ken Sommerfield 
• Josh Hawley • David Steele 
• Dhana Hillenbrand • Al Steinhoff 
• Xiaodong Huang • Sean Sullivan 
• Bill Moon • Scott Swift 

Thew Associates (Surveyor) 

• Michael Merithew 

GeoTesting Express (Off-site Geotechnical Laboratory) 

• Mark Dobday • Joe Tomei   

SGI Testing Services, Inc. (Off-site Geotechnical Laboratory) 

• Zehong Yuan 

Chenango Contracting (Installer, Senior Personnel Only) 

• Carl Burdick • Charlie Parks 
• Martin Bystrak • Khamson Phouthavong 
• Matt Bilodeau • Vong Soumphonphakyd 
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4. CONSTRUCTION QUALITY ASSURANCE - EARTHWORK 

4.1 Overview 

As described in Section 3.1 of this report, several administrative activities were 
routinely performed by CQA personnel throughout the duration of construction.  Many 
of these administrative activities were related to documenting overall construction status 
and progress.  Other activities presented under general CQA services included 
monitoring of the related components and facilities for the construction project.  
Photographs of the construction were obtained on a regular basis and select photographs 
are presented in Appendix A.  CQA personnel summarized the daily construction and 
CQA activities in weekly field reports.  Weekly field reports are presented in 
Appendix B.  It is noted that no CQA testing of the soil is provided in this report.  
Results pertaining to the gravel material can be found in the Phase I report and the 
future Phase II report. 

The contractor was responsible to perform general civil site work for the project.  The 
work included site preparation (dewatering, pre-loading future sump areas, excavating, 
relocating Solvay waste onsite, preparing subgrade, including clearing and grubbing); 
provision of imported fills; and survey control associated with earthworks and as-built 
drawings.  Details regarding subgrade preparation are documented in RFI No. 8. 

The perimeter berms were constructed using engineered fill material, placed and 
compacted initially in an approximately 14-in thick (loose) bridge lift (that was not 
required to be tested) and subsequent 7 to 10-in thick (loose) lifts.  It is noted that 
perimeter berms were constructed prior to Geosyntec’s involvement with the project.  It 
is our understanding that a third party laboratory tested the material under the direction 
of the contractor (field test results, referred to as quality control (QC) tests, were 
included in Appendix E of the SCA Phase I report). 

Gravel was used only within the sump areas.  After installation of the secondary 
sideslope riser, gravel was placed around the base of the pipe.  Additional detail of the 
pipe installation is presented in Section 6.  It is noted in 2010, gravel was used to pre-
load the basin sumps and that similar material was used in construction of the SCA, 
referred to as gravel drainage layer.  The majority of the gravel material was received 
from Riccelli Syracuse Sand & Gravel, 489 County Rt 85, Granby, New York, referred 
to as the Granby source.   
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4.2 Field Monitoring and Testing 

CQA personnel observed these earthwork construction activities and tested the soil 
materials to confirm that the material properties conformed to the CQA Plan.  
Geotechnical testing was performed during construction.  The CQA laboratory testing 
was performed by GeoTesting Express (GTX) in Acton, Massachusetts.  The contractor 
was responsible for obtaining and testing QC samples.  The geotechnical QC samples 
were tested by Atlantic Testing Laboratories Inc. (ATL) in Syracuse, New York or P-W 
Laboratories, Inc. (PW) in East Syracuse, New York.  The contractor also obtained 
samples for analytical testing at each source on a minimum frequency of one 
representative composite sample per 2,500 cyd.  This was done internally by Parsons to 
ensure samples met the NYSDEC Subpart 375, Table 375-6.8(b).  The results were 
included in Appendix C of the SCA Phase I report. 

The geotechnical tests were performed to confirm that the following requirements were 
met. 

• The material used in construction of the gravel drainage layer was classified as 
GW or GP according to the USCS when evaluated in accordance with ASTM 
D2487; had a nominal particle size of 4-in diameter, maximum of five percent 
and three percent passing the No. 4 and No. 200 sieves, respectively when tested 
in accordance with ASTM C136/D422 (reference RFI No. 17 for maximum 
diameter acceptance); and the hydraulic conductivity requirement was 10 cm/s 
or greater when evaluated in general accordance with ASTM D2434.  (Note that 
the test method was modified by the testing laboratories due to the ‘oversized’ 
particles contained in the gravel.) 

CQA personnel periodically monitored the placement of the gravel drainage material 
within the sump areas.  The screened and washed gravel was placed in the sump area 
using a Kobelco SK260 long reach excavator.  During placement of the gravel drainage 
layer, CQA personnel periodically monitored the contractor's activities to assure that the 
risk of damage to the underlying geosynthetics was minimized.   

The tracking of gravel volumes was conducted as part of the SCA construction.  As 
such, the laboratory test results for the gravel drainage material are presented in the 
SCA reports.  Specifically the 2011 results are available in Appendix D of the Phase I 
report.  The 2012 results will be provided in the SCA Phase II report. 
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4.3 Soil Anchorage of Geosynthetics 

Geosyntec CQA personnel periodically monitored the method of anchorage for the 
geosynthetic material around the basin perimeter.  Parsons requested a change be 
implemented to the SMS anchor trenches during construction as a result of the 
installation occurring over two construction seasons (reference FCF No. 2).  The change 
involved the termination of the geonet composite layer and the backfilling of the anchor 
trench.  Details of the anchoring are discussed below. 

As required by the CQA Plan, a permanent anchor trench was constructed around the 
perimeter of the SMS basins.  The construction sequence of the perimeter anchor trench 
was as follows: 

• a 2-ft deep by 2-ft wide (minimum) trench was excavated approximately 1-ft 
from the crest of slope of perimeter berm;  

• the secondary geomembrane was subsequently placed in and across the bottom 
of the anchor trench and temporarily ballasted with sandbags; 

• an approximate 12-in thick lift of low-permeability material was placed and 
compacted in the anchor trenches located along the side of the basin shared with 
the SCA; 

• the geonet composite was terminated at the crest of the berm; 

• the primary geomembrane was subsequently placed in and across the bottom of 
the anchor trench and ballasted with sandbags; and 

• lifts of engineered fill were placed and compacted. 

The anchor trench backfill was compacted using various means including the bucket of 
a CAT 305.5 mini-excavator and a vibratory plate tamp. 
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5. CONSTRUCTION QUALITY ASSURANCE - GEOSYNTHETICS 

5.1 General 

The following types of geosynthetic materials were deployed as part of the SMS basins: 

• 60-mil thick textured HDPE geomembrane liner was installed over the subgrade 
(i.e., secondary) as well as above the geonet composite drainage layer (i.e., 
primary);  

• geonet composite drainage was installed over the secondary geomembrane; and 

• non-woven geotextile cushion was installed over the geomembrane liner in the 
base of the sump areas. 

Geosyntec CQA personnel monitored installation of geosynthetic components of the 
SMS basins.  Field and laboratory tests were conducted to assure that the material 
properties were in compliance with construction documents and that prescribed 
installation procedures were followed.  The specific geosynthetic monitoring and testing 
activities are described in the following subsections. 

Periodically during construction, temperatures fell below 40 degrees Fahrenheit (°F) 
and occasionally were below 32°F.  As indicated in Geosynthetic Research Institute 
(GRI) Test Method GM9 – Cold Weather Seaming Geomembranes, the installation and 
seaming procedures were modified to take into consideration the colder temperatures 
(e.g., slower welding speeds) and increased moisture (e.g., panel edges were dried).  
However the installer did not use nor require moveable enclosures.  The installer would 
typically conduct his production welding well after sunrise and well before sunset.  
Trial welds were used to confirm a welder’s ability to seam in the actual field 
conditions.   

After installation, water was observed to have accumulated on top of the geomembrane 
in low areas.  When this occurred, the installer would use various methods to remove 
water including blowers and suction trucks. 
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5.2 CQA of Geomembrane 

5.2.1 Conformance Testing and Documentation 

Initially a textured geomembrane was installed directly over the subgrade in the SMS 
basins.  The initial geomembrane liner, HDT-60, was supplied by GSE Lining 
Technology, LLC (GSE) of Houston, Texas.  Details of the 147 rolls, totaling 
1,719,900 ft2 in area was presented in the Phase I Construction Completion Report.   

For the majority of the SMS basins (including the primary liner installed over the 
geonet composite drainage layer) and for Phase II construction, AgruAmerica, Micro 
Spike® of Georgetown, South Carolina was used.  A total of 138 rolls were produced 
for the project, totaling 1,602,870 ft2 in area.  A total of 132 rolls were delivered, 
totaling 1,533,180 ft2 in area.  Geomembrane conformance samples were taken from the 
60-mil thick HDPE textured geomembrane rolls used to construct the lining system in 
the manufacturer’s plant.  A total of seven (7) conformance samples were obtained.  
The sample frequency of one sample per 228,981 ft2 of produced material or 219,025 ft2 
of delivered geomembrane exceeds the minimum acceptable sample frequency of one 
sample per 250,000 ft2 required by the CQA Plan. 

The conformance test results for the 60-mil liner and the manufacturer's QC certificates 
were reviewed by CQA personnel and were found to be in compliance with the CQA 
Plan.  The conformance tests indicated the material meets the CQA Plan requirements.  
The geomembrane manufacturer's QC documentation, including resin and 
geomembrane certifications, is presented in Appendix C.  The conformance test results 
are presented in Appendix D. 

5.2.2 Field Monitoring Activities 

5.2.2.1 Delivery and On-Site Storage 

Upon delivery to the site, geomembrane rolls were stored in an area located to the 
southeast of the construction area.  The rolls were typically transported by a Caterpillar 
330 excavator (initial rolls only), Caterpillar 287 compact track loader, and/or Gehl 258 
or Skytrak telehandler.  CQA personnel periodically monitored the installer's delivery, 
unloading, and storage procedures to ensure that the material was handled in an 
appropriate manner.  The CQA personnel also compared the roll numbers of the 
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geomembrane rolls delivered to the manufacturer’s bill of lading and maintained an 
inventory of delivered materials. 

Prior to deployment of the secondary geomembrane, the installer signed certificates of 
acceptance of the subgrade surface, which are presented in Appendix E.  The 
geomembrane rolls were lifted using a spreader bar attached to a tracked dozer or 
telehandler.  A dozer assisted with deployment of the secondary liner.  A cable was 
tethered to a compact loader to assist with deployment of the primary liner.   

To minimize contact with the Solvay waste, the installer deployed roofing felt under 
edges of panels of the secondary liner. 

CQA personnel monitored the deployment of geomembrane panels.  During 
deployment, the CQA personnel checked for the following: 

• manufacturing defects; 

• damage that may have occurred during shipment, storage, and handling; and 

• damage resulting from installation activities, including damage as a consequence 
of panel placement, seaming operations, or weather. 

If materials were observed to be damaged or deficient, the installer was notified and the 
damaged materials were either discarded or repaired.  CQA personnel observed and 
documented the repair locations to verify compliance with the CQA Plan.  Details of the 
geomembrane panel placement were recorded by CQA personnel on panel placement 
logs, which are presented in Appendix F. 

5.2.2.2 Trial Seams 

Prior to production seaming, the installer prepared geomembrane trial seams for each 
technician using each piece of seaming equipment.  Typically, either a Demtech 
Services Inc., a Concord Geotech Services, LLC, or a Pro-Wedge welder was used.  
Additional trial seams were prepared every four to five hours, or less during cold 
weather seaming.  CQA personnel evaluated the trial seams as follows: 

• trial seam samples in the beginning of the day were typically 15-ft long for 
fusion and 3 ft long for extrusion and over 12 in. wide; 
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• trial seams were welded under similar conditions as for seaming; 

• test strips were cut from the trial seams at random locations across each trial-
seam weld using a manual die press; each strip was 1 in. wide and 6 in. long; 
and 

• test strips were tested for seam strength using a calibrated field tensiometer; two 
of the weld test strips were tested two in peel and two were tested in shear using 
a calibrated field tensiometer - the passing criteria for the tests were as follows: 

• Fusion 

•• Peel tests - a minimum bonded seam strength of 91 lb/in -(Film Tear 
Bond) FTB; and 

•• Shear test - a minimum bonded seam strength of 120 lb/in. 

• Extrusion 

•• Peel test - a minimum bonded seam strength of 78 lb/in - (Film Tear 
Bond) FTB; and 

•• Shear test - a minimum bonded seam strength of 120 lb/in. 

A total of 184 trial seams were observed by CQA personnel during SMS basin 
construction; 118 trial seams were made using double-track fusion (i.e., hot wedge) 
welders and 66 were made using extrusion welders.  All of the trial welds meet the 
criteria above.   

Trial seam samples were not archived.  Details of the trial seams, including the 
calibration certificates for the tensiometers and the trial seam test results, are presented 
in Appendix G. 

5.2.2.3 Production Seams 

Geomembrane production seaming operations were monitored by CQA personnel.  The 
majority of the geomembrane production seams were fabricated using double-track 
fusion welders.  Seam repairs were made using hand-held extrusion welders.  Rub 
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sheets were periodically used during production seaming to provide a clean surface to 
weld over.  During or after fabrication, the geomembrane seams were visually examined 
for workmanship and continuity.  Geomembrane seaming logs are presented in 
Appendix H. 

5.2.3 Nondestructive Testing 

5.2.3.1 Scope 

Nondestructive testing of geomembrane was periodically monitored by CQA personnel.  
A spark test was conducted on pipe boots.  Geomembrane seams were nondestructively 
tested for continuity by the installer using the air pressure procedure for double-track 
fusion seams and the vacuum-box test procedure for extrusion-welded seams.  Failed 
air-pressure test seams, if applicable, were capped and then retested using vacuum-box 
test methods after determining the failed seam length.  Leaks identified using the 
vacuum-box method were repaired and retested as described in Section 5.2.5. 

5.2.3.2 Air Pressure Testing 

Accessible double-track fusion seams were nondestructively tested using the air 
pressure test.  The procedure used by the installer for air pressure testing was as 
follows: 

• visually observe the integrity of the annulus of the section of seam being tested 
and isolating the section by sealing the ends using heat and pressure; 

• insert the needle of a pressure test apparatus into the annulus at one end of the 
seam; 

• inflate the annulus to a gauge pressure of a minimum 25 - 30 psi with an air 
pump and maintain the gauge pressure for at least five minutes; 

• if the pressure loss exceeded 3-psi, or if the pressure did not stabilize, the faulty 
area was repaired in accordance with Section 5.3.5 of this report; and 

• confirm airflow through the entire annulus by releasing the air from the seam at 
the opposite end from where the needle was inserted. 
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Nondestructive test results are presented with the production seam logs in Appendix H. 

5.2.3.3 Vacuum-Box Testing 

The vacuum-box was used by the installer to nondestructively test extrusion seams and 
repairs.  The procedure used by the installer for vacuum testing was as follows: 

• wet a strip of seam with a soapy solution; 

• place the vacuum-box assembly over the wetted area, close the bleed valve and 
open the vacuum valve; 

• force the box onto the sheet until 5-psi vacuum is observed; 

• examine the seam through the viewing window for a period of 20 seconds (when 
observed by CQA personnel) to allow for observance for the occurrence of air 
bubbles; 

• remove the assembly and continue the process over the entire seam with a 
typical 3-in wide overlap; and 

• record the location of any leaks. 

If nondestructive testing indicated repairs were necessary, repairs were made in 
accordance with procedures presented in Section 5.2.5 of this report and vacuum testing 
was repeated.  Vacuum test results are presented with the production seam logs and 
repair summary logs in Appendices H and J, respectively. 

5.2.3.4 Spark Testing 

Geomembrane boots were welded around pipe penetrations (e.g., four discharge pipes 
connecting the SCA and the secondary riser pipe).  A spark test was used to 
nondestructively test extrusion seams used to fabricate the pipe boots.  The spark test 
requires a continuous copper wiring to be extrusion welded into the seam.  An electric 
current is applied while a probe is passed next to the seam.  Any seam discontinuity is 
detected by the generation of a spark passing between the wire and the probe.  When a 
spark was observed, repairs were made and the seam re-tested.  After being non-
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destructively tested, three stainless steel straps with neoprene gaskets were installed and 
the ends of the pipe penetration were sealed using a silicone sealant. 

5.2.4 Destructive Seam Sample Testing 

5.2.4.1 Scope 

In accordance with the CQA Plan, CQA personnel identified and collected 
geomembrane seam samples for destructive testing.  The samples were tested in the 
field prior to being forwarded to the independent laboratory, GTX. 

During SMS basin construction, 67 geomembrane seam samples were taken initially 
from approximately 29,098 linear ft of seams constructed.  The breakdown between 
basins and liners was: 

• East Basin: total of 39 samples, 19 from the secondary liner and 20 from the 
primary liner. 

• West Basin: total of 28 samples; 14 from the secondary liner as well as the 
primary liner.  

This corresponds to an approximate sample frequency of one per 434 linear ft of seam.  
This frequency meets the minimum acceptable sample frequency of one per 500 linear 
ft of production seams, as required by the CQA Plan.  Prior to the removal of the full 
seam sample, four geomembrane test strips were taken by the installer from either end 
of the destructive sample.  Two strips were peel-tested and two strips were tested n 
shear in the field.  If the samples exhibited passing results, the adjacent destructive seam 
sample was shipped to the laboratory for testing. 

For a destructive seam sample to be considered as passing, the seam strength criteria, 
which are described in Section 5.2.2.2, had to be met.   

5.2.4.2 Sampling Procedures 

At each destructive seam sample location, a test sample measuring approximately 12 in. 
across the seam and 42 in. along the seam was obtained.  The sample was divided into 
three pieces and distributed to: (i) the geosynthetics laboratory for testing, (ii) the 
installer, and (iii) for an on-site archive. 
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5.2.4.3 Test Results 

Off-site laboratory testing of geomembrane seam samples was performed in accordance 
with the CQA Plan.  At the testing laboratory (i.e., GTX), 1-in wide test specimens were 
removed from the destructive seam sample using a die press.  On a calibrated 
tensiometer, five test specimens were peel-tested for adhesion strength.  For fusion 
seams, peel tests were performed on both the inside and outside tracks.  Additionally, 
five specimens were tested for shear strength.  The seam strength acceptance/rejection 
criteria described in Section 5.2.2.2 (for trial welds) were used to evaluate the 
destructive seam samples. 

For the SMS basins, a total of 67 destruct sample locations were selected.  During 
testing operations, all samples were observed to pass field-testing, while two samples, 
DS 3-007 obtained from east basin primary and DS 4-010 obtained from west basin 
secondary, failed laboratory testing.  In the case of failed samples, additional test strips 
were taken from the seam at locations approximately 10 ft from each side of the failing 
sample location.  If the additional test strips had passing results, a full destructive seam 
sample was taken.  If the samples did not pass, test strips were obtained at another 
location approximately 10 ft further from the failure, repeating until passing samples 
were obtained and the failing area was localized.  Once the bounds of the failing seam 
were determined, the entire seam length between the passing samples was repaired by 
the procedures described in the following subsection.  The destructive seam test results 
are presented in Appendix I. 

5.2.5 Geomembrane Repairs 

The repair procedures presented in this subsection were used by the installer to patch 
holes and tears, spot-extrude impact damage or other minor scratches.  In the cases 
where patches or caps were used to repair the damaged geomembrane (i.e., small holes, 
tears, or on seams which failed nondestructive or destructive testing), an approximately 
12-in wide capping strip was used.   

During the repair or panel tie-in operations, the following procedures were 
implemented: 

• technicians and seaming equipment used were required to pass trial welds; 
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• patches or caps extended at least 6-in beyond the edge of the defect and all 
corners were rounded; and 

• repairs were vacuum tested and visually observed for continuity. 

Seam and panel repair logs are presented in Appendix I.  Complete panel layout 
drawings illustrating the location of seam and panel repairs for the secondary and 
primary liners are shown in the record drawings in Appendix K. 

5.3 CQA of Geonet Composite 

5.3.1 Conformance Testing and Documentation 

As part of the leak detection system, a geonet composite was installed between the 
geomembrane liners.  The geonet composite, Transnet 300-2-8, was supplied by Skaps 
Industries, Inc. (Skaps) of Commerce, Georgia.  A total of 137 geonet composite rolls 
were produced for the project consisting of 322,090 ft2 of material.  Initially, two 
conformance samples were obtained; however, one roll, No. 45391010022, was rejected 
as a result of a failing transmissivity test, ASTM D4716.  Two additional samples were 
taken from before and after the rejected rolls (i.e., roll nos. 45391010021 and 
45391010023).  Therefore the total area of geonet composite accepted was 319,710 ft2.  
The sampling frequency of one sample per 159,855 ft2 of material exceeds the 
minimum acceptable sample frequency of one per 250,000 ft2 required by the CQA 
Plan.  The conformance samples were forwarded to GTX for testing.  The conformance 
test results and the manufacturer's quality control (QC) letters and certificates were 
reviewed by CQA personnel and were found to be in compliance with the CQA Plan.  
The delivered rejected roll was removed from the site by the installer and was not used 
in construction.  The manufacturer's QC documentation and the results of the 
conformance tests are presented in Appendices C and D, respectively. 

5.3.2 Field Monitoring Activities 

5.3.2.1 Delivery and On-Site Storage 

Upon delivery to the site, geonet composite rolls were stored in an area located west of 
the construction area.  The geonet composite rolls were typically transported on site by 
a Gehl 258 or Skytrak telehandler.  CQA personnel periodically monitored the delivery, 
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unloading, storage procedures to ensure the material was handled in an appropriate 
manner. 

5.3.2.2 Deployment 

CQA personnel monitored the deployment of the geonet composite for manufacturing 
defects, damage that may have occurred during shipment, storage, or handling, and 
damage resulting from installation activities.  If the materials were observed to be 
damaged, the installer was notified and the damaged materials were either discarded or 
repaired.  CQA personnel observed repair locations to verify conformance with the 
CQA Plan.  CQA personnel periodically monitored the deployment of the geonet 
composite, as well as its condition after installation, to confirm that the installer took 
measures to: 

• securely anchor the geonet composite in the anchor trench or ballast it with sand 
bags; 

• unroll the geonet composite down the slope in a manner that kept the panel in 
sufficient tension to avoid excessive wrinkling; 

• avoid entrapment of dust, stones, or other objects that would damage or clog the 
geonet composite;  

• avoid damaging the underlying geomembrane during deployment; 

• secure the geonet composite panels with nylon fasteners, installed on a 
maximum 5-ft spacing laterally and at 1-ft spacing on end seams; and 

• overlap and continuously sew the upper geotextile edges. 

Observed holes in the geotextile portion of the composite were repaired by placing a 
patch of non-woven geotextile over the hole, and extended at least one foot beyond the 
edge of the hole.  These patches were continuously thermally bonded to the undamaged 
portion of the geocomposite.  This method was also used along the tie-ins, as well as 
along trimmed panels.  Observed holes or tears in the geonet portion of the composite 
were repaired by placing a patch of the same material over or under the hole or tear, at 
least 2-ft beyond the edges of the hole or tear.  These patches were secured using nylon 
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fasteners, followed by thermal bonding of the uppermost geotextile of the patch to the 
undamaged geocomposite panel. 

5.4 CQA of Geotextile 

5.4.1 Conformance Testing and Documentation 

A non-woven geotextile was used as a cushion between the gravel drainage layer and 
geomembrane liner in the sump area.  The non-woven geotextile, GE-240 was 
manufactured by Skaps of Commerce, Georgia.  The needle-punched, non-woven 
geotextile has a nominal weight per unit area of 24-oz/yd2.  The majority of the material 
was used in the SCA construction. 

During construction, CQA personnel obtained five conformance samples from the 267 
rolls delivered; totaling 1,201,500 ft2 in area.  The sampling frequency of one sample 
per 240,300 ft2 of material exceeds the minimum acceptable sample frequency of one 
per 250,000 ft2 required by the CQA Plan.   

The manufacturer's quality control (QC) letters and certificates and the results of the 
conformance tests are presented in Appendices E and F, respectively. 

5.4.2 Field Monitoring Activities 

5.4.2.1 Delivery and On-Site Storage 

Upon delivery to the site, geotextile rolls were typically stored in an area located south 
of the construction area.  The geotextile rolls were transported on site by a Gehl 258 or 
Skytrak telehandler.  CQA personnel periodically monitored the delivery, unloading, 
and storage procedures to ensure that the material was handled in an appropriate 
manner.  An inventory of delivered rolls was maintained by CQA personnel. 

5.4.2.2 Deployment and Seaming 

The non-woven geotextile was manually unrolled over the geonet composite or 
drainage aggregate within the basin sump areas.  CQA personnel monitored the 
deployment of the non-woven geotextile rolls for manufacturing defects, damage that 
may have occurred during shipment, storage, and handling, and damage resulting from 
installation activities.  If materials were observed to be damaged, the installer was 
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notified and the damaged materials were either discarded or repaired.  CQA personnel 
observed repair locations to verify conformance with the requirements of the CQA Plan. 

After deployment of the geotextile, CQA personnel observed that the installer 
overlapped geotextile panels a minimum of 4 to 6-in then used a wedge welder to seam 
the panels together.   
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6. PIPE INSTALLATION 

6.1 Overview 

Within the each basin, a sump area was constructed (as previously mentioned the area 
was preloaded with a minimum of 5-ft of gravel in 2010).  The base of the sumps is 25-
ft by 33.5-ft which is graded into the 2.5 horizontal (H) : 1 vertical (V) perimeter 
sideslope.  The main component of the sump de-watering system is a 24-in diameter 
polyethylene (PE) standard dimension ration (SDR) – 17 pipe.  The pipe has 8 rows of 1 
in. diameter perforations on 0.5-in centers in the base of the sump.  Per RFI No. 26, 
only the secondary riser was installed. 

6.2 Sump Construction 

The pipe was supplied by the pipe manufacturer, Chevron Phillips Chemical Company, 
LP (DriscoPlex) PW4100 of Plano, Texas.  CQA personnel verified the proper size and 
spacing of the perforations by visual observation of the pipe during installation.  No 
conformance testing of the pipe was required by the CQA Plan.  The bills of laden were 
presented in Appendix F of the SCA Phase I Final Report. 

The pipe, when delivered to the site, was stockpiled in an area located south of the 
construction area.  The pipe was typically transported from the stockpile to the 
construction area by an excavator. 

Pipe sections were joined using butt-fusion or electro-fusion welding techniques.  CQA 
personnel periodically monitored the installation of the various components of the de-
watering system to ensure that industry-accepted procedures were used by the installer 
for butt-fusing and electro-fusing the pipes.  It was noted that the initial angle welded on 
the secondary riser pipe needed to be re-fabricated to better match the 2.5H:1V 
sideslope. 
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7. SUMMARY AND CONCLUSIONS 

Observation of the construction of the Sediment Management System basins at the 
Onondaga Lake Sediment Consolidation Area was performed by Geosyntec during the 
period of 17 October 2011 to 14 June 2012.  During this time, CQA personnel 
monitored the installation of the following components:  

• earthwork (gravel around secondary riser pipe in sump areas); 

• geosynthetics (installation of geomembrane liner, geonet composite and 
geotextile); and 

• pipe installation (installation of secondary sideslope riser pipes).  

During construction of the above components, CQA personnel verified that 
conformance and CQA testing were performed on the construction materials at the 
frequencies required in the CQA Plan (as defined in Section 3.1.2 of this report), and 
that materials meeting the CQA Plan requirements were used.  CQA personnel also 
verified that conditions or materials identified as not conforming to the CQA Plan were 
replaced, repaired, and/or retested, as described in this report. 

The results of the CQA activities undertaken by Geosyntec as described in this report 
indicate that Sediment Management System basins of the Onondaga Lake Sediment 
Consolidation Area were constructed in accordance with the drawings and 
Specifications, as modified through RFIs and FCFs. 

 

 

 
Marcus Fountain 
CQA Manager 

 David J. Bonnett, P.E. 
CQA Engineer-of-Record 
New York PE #89889 

 
I, David J. Bonnett, certify that I am currently a New York State Registered 
Professional Engineer, who had primary responsibility to ensure implementation of the 
subject construction program, and that I certify that the Remedial Design Plans and 
Specifications were implemented and that construction activities were completed in 
substantial conformance with the approved NYSDEC approved Remedial Design and 
Specifications including modifications approved by the Designer and/or NYSDEC. 
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Photograph 1: Secondary layer panels of 60-mil thick HDPE geomembrane were deployed from rolls 
using a dozer. Roofing Felt was placed under edges of panels to minimize contact with the Solvay waste.

Photograph 2: Deployed panels were manually positioned to set panel overlap.
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Photograph 3: Seams between adjacent panels were constructed using fusion welders. Welder 
operators cleaned the geomembrane along the overlap prior to seaming.

Photograph 4: Fusion welded seams were non-destructively tested using the air pressure method.
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Photograph 5: Repairs to the geomembrane were heat bonded to the underlying material and the 
edges of the repair were abraded using an electric grinder.

Photograph 6: Repairs to the geomembrane were extrusion welded.
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Photograph 7: Extrusion welds were non-destructively tested using the vacuum test method.

Photograph 8: Four 24-in dia. pipes penetrated the primary and secondary layers (secondary shown) 
of the liner system in each basin. Boots were constructed in the field and installed over the penetrations.
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Photograph 9: The completed boots were non-destructively tested using the spark test method.

Photograph 10: Geocomposite was deployed over the secondary geomembrane layer.



PHOTOGRAPH LOG

PROJECT NO.:  GJ4706B
CLIENT.:
PROJECT NAME: Onondaga Lake Sediment Management System (SMS) Basins

FILE NAME:  Photolog.pptxHoneywell

Photograph 11: The net component of adjacent geocomposite panels were connected using plastic 
ties.

Photograph 12: The upper geotextile component of adjacent geocomposite panels was continuously 
sewn.
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Photograph 13: A side-slope riser was installed within the sump of each basin between the primary and 
secondary layers as part of the leak detection system.

Photograph 14: Drainage gravel was placed over the riser pipe within the sump area as ballast and 
collection layer.
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Photograph 15: A view of the riser structure upon completion of the Drainage Gravel placement.

Photograph 16: Panels of the primary geomembrane layer were deployed from rolls suspended by a 
telehandler equipped with a spreader bar.
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Photograph 17: A compact loader equipped with a cable winch, positioned opposite the telehandler, 
was used to pull panels across the basin.  

Photograph 18: The steps of seaming and repairing geomembrane outlined for the secondary layer 
were then implemented on the primary layer. A view of a completed basin sump is shown above.
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Photograph 19: A view of the completed geosynthetics prior to backfilling of the anchor trench.

Photograph 20: The primary geomembrane was temporarily folded to facilitate installation of a LP soil 
plug in the anchor trench between the primary and secondary layers.
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Photograph 21: The primary liner was then placed into the anchor trench and backfilling of the trench 
was completed.

Photograph 22: Boots were installed where the side-slope riser of the leak detection system penetrates 
the primary liner.
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This report is written for the period of 26 March through 01 April 2012. Geosyntec was on-site 5 
days (181 days total to date) to provide CQA services during construction of the SCA. 
Temperatures generally ranged from a low of 21°F to a high of 64°F during the hours worked.  A 
total of approximately 0.11 inches of rain were recorded between 28-29 March.  Representatives 
of Geosyntec, Chenango Contractors, and Parsons were on-site throughout the week.  A weekly 
construction meeting was held on Monday, 26 March.  A visit to the Riccelli Enterprises quarry 
in Granby was conducted 30 March.  An outline of work performed over this period is outlined 
below. 
 
SAFETY: 
 

• Safety meetings were held daily with no incidents being reported. 
 

EARTHWORK: 
,  

• Parsons continued to dewater the East and West Basins. 
• Parsons graded and compacted the existing Low Permeability (LP) soil at the eastern and 

western portions of Phase IIB. 
• LP soil was hauled by trucks to site from the Marcellus Pit this week totaling 

approximately 5,848 cyd. 
• Between 21-23 March, Parsons hauled and placed 3,336 cyd of LP soil along the northern 

portion of Phase II prior to Geosyntec mobilizing to site. 
• LP soil was placed at the western portion of Phase IIB placed this week. 
• Engineered Fill was placed at the western portion of the south perimeter berm.  

Geosyntec performed three field density testing (FDT) on Engineered Fill.  The tests met 
the project requirements for relative compaction and moisture content. 

• Parsons resumed placement of screened and washed Drainage Gravel material for the 
Phase IA sump from the Granby Pit.  Operations were halted to investigate increase of 
fines content.  

• Received volume of Drainage Gravel screened and hauled to date from Parsons.  Three 
loads were calculated to be approximately 35 tons/load.  Total to date in 2012 is 
estimated to be 105 tons, or 70 lcy the delivered material was placed in Phase I toward 
the Phase IA sump. 
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• Geosyntec obtained and shipped one sample of Low Permeability soil (LP-103) and one 
sample of Drainage Gravel (DG-013) for CQA testing. 

 
 
GEOSYNTHETICS: 

 
• Chenango worked three days this week in the East Basin installing double-sided 

geocomposite over secondary geomembrane and started installation of the primary 
geomembrane. 

• Chenango successfully completed three passing extrusion trial seams and seven passing 
fusion trial seams prior to seaming and repair work this week. 

• Chenango performed repairs and non-destructive testing of extrusion repairs on 
secondary (anchor trench only) and on primary geomembrane at the East Basin. 

• Chenango installed approximately 142,900 sft of double-sided geocomposite and 
installed approximately 121,500 sft of primary geomembrane at the East Basin. 

• Approximately 5,840 lf of production seams were welded.  Non-destructive testing of 
fusion seams was started.  Eight destructive samples were marked to date by Geosyntec 
for removal and testing. 



 

 

 

WEEKLY FIELD REPORT 

PROJECT:  Onondaga Lake Bottom Subsite Construction_________________________________________ 

LOCATION:  Camillus, NY                                             PROJECT NO.:  GJ4706B           TASK NO.: 200__    

DESCRIPTION:  Sediment Consolidation Area (SCA) – Phase I/Phase II      WEEK ENDING:  April 8, 2012 

 

 
COPY TO:  File  PER:  David Williams  

WR-037_WE_12-04-08_Final.doc  SHEET NO 1 OF 2 
 

This report is written for the period of 02 through 06 April 2012. Geosyntec was on-site 5 days 
(186 days total to date) to provide CQA services during construction of the SCA and 
geosynthetic deployment in the Sediment Management System (SMS).  Temperatures generally 
ranged from a low of 25° F to a high of 53° F during the hours worked.  Approximately 0.5-in of 
rainfall was recorded this week.  Representatives of Geosyntec, Chenango, and Parsons were on-
site throughout the week.  A weekly construction meeting was held on Monday.  An outline of 
work performed over this period is outlined below. 
 
SAFETY: 
 

• Safety meetings were held daily with no incidents being reported. 
 

EARTHWORK: 
,  

• Parsons continued to dewater the East and West Basins. 
• Engineered Fill was placed and compacted along the western portion of the south 

perimeter berm. Field Density Testing (EF-004 to EF-006) was conducted on Engineered 
Fill by Geosyntec this week. All three FDT met the project requirements for relative 
compaction and moisture content. 

• Parsons graded, moisture conditioned, and compacted Low Permeability (LP) soil 
material in west end of Phase II, lift 2 over existing LP layer.  In addition Parson’s placed 
LP soil at the northeast area of Phase II.  Approximately 7,098 LCY of LP soil was 
hauled from the Marcellus Pit, placed, and compacted in Phase II. 

• Approximately 1,538 LCY of Drainage Gravel material was hauled from the Granby Pit 
and stockpiled on site this week. 

• Geosyntec obtained and shipped one sample of Low Permeability soil (LP-103) and one 
sample of Drainage Gravel (DG-013) last week for CQA conformance testing. Results 
are pending. 

• Geosyntec obtained samples for Interface testing of materials in Phase II; Geotextile (GT-
012), Geomembrane (GM-011) Low Permeability Clay (LP-104) and Drainage Gravel 
(DG-014). Results are pending. 

 
 
GEOSYNTHETICS: 
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• Chenango worked five days this week in the East and West Basins installing double-

sided geocomposite over secondary geomembrane and started installation of the primary 
geomembrane. 

• Chenango successfully completed nine passing extrusion trial seams and seventeen 
passing fusion trial seams prior to seaming and repair work this week. 

• Chenango performed repairs and non-destructive testing of extrusion welded repairs on 
primary geomembrane at the East and West Basins. 

• Chenango installed approximately 186,150 sf. of double-sided geocomposite in the East 
and West Basins. 

• Chenango installed approximately 109,400 sf. of primary geomembrane at the West 
Basin. 

• Chenango installed approximately 50,000 sf. of primary geomembrane at the East Basin. 
• Approximately 4,360 lf. of production seams were welded.  Non-destructive testing of 

fusion seams was completed.  
• Thirteen destructive samples (DS 3-001 to DS 3-013) were obtained and shipped to 

GeoTesting Express (GTX) for testing. All destructive tests passed with the  exception of 
DS 3-007. Additional destructive samples (DS 3-007A and DS 3-007B) were collected to 
delineate the failing area.  DS 3-007B also failed to meet the project requirements. 
Geosyntec and Chenango will continue to delineate the failing area.  

• Ten destructive samples (DS 5-001 through DS 5-010) were marked on the primary 
geomembrane deployed in the West Basin and are pending field testing before being 
forwarded to GTX.  
 



 

 

 

WEEKLY FIELD REPORT 

PROJECT:  Onondaga Lake Bottom Subsite Construction 

LOCATION:  Camillus, NY                                             PROJECT NO.:  GJ4706B           TASK NO.: 200    

DESCRIPTION:  Sediment Consolidation Area (SCA) – Phase I/Phase II      WEEK ENDING:  April 15, 2012 

 

 
COPY TO:  File  PER:  David Williams  

WR-038_WE_12-04-15_Final.doc  SHEET NO 1 OF 2 
 

This report is written for the period of 9 April through 13 April 2012. Geosyntec was on-site 5 
days (191 days total to date) to provide CQA services during construction of the SCA. 
Temperatures generally ranged from a low of 39° F to a high of 61° F during the hours worked. 
Less than 0.1 inch of rain was recorded this week. Representatives of Geosyntec, Chenango 
Contractors and Parsons were on-site throughout the week. A weekly construction meeting was 
held on Monday. An outline of work performed over this period is outlined below. 
 
SAFETY: 
 

• Safety meetings were held daily with no incidents being reported. 
 

EARTHWORK: 
,  

• Approximately 5,117 LCY of Low Permeability (LP) soil was transported to the site from 
the Marcellus borrow source this week. 

• Parsons graded, moisture conditioned, and compacted P soil material in Phase II. 
• Approximately 922 LCY of Drainage Gravel material was transported to the site from the 

Granby borrow source this week.  The material was stockpiled adjacent to Phase I. 
• No Engineered Fill was placed this week.  
• Field Density Testing (5-001 to 5-037) was conducted on placed LP soil material this 

week.  Four of the 37 tests failed to meet the requirements of the layer.  Three of the four 
failures were retested and met the project requirements.  The retest of one failure is 
pending.  

• Geosyntec obtained three samples of LP soil (LP-105 through LP-108) for CQA testing.  
Results for these samples are pending. 

• Parsons placed Drainage Gravel in the Phase IA sump.  Material was placed 8-in thick in 
the floor of the sump and 12-in thick over the side slopes of the sump.  Completion of the 
Drainage Gravel in the Phase IA sump is pending installation of other components. 

 



 

 

 

WEEKLY FIELD REPORT 

PROJECT:  Onondaga Lake Bottom Subsite Construction 

LOCATION:  Camillus, NY                                             PROJECT NO.:  GJ4706B           TASK NO.: 200    

DESCRIPTION:  Sediment Consolidation Area (SCA) – Phase I/Phase II      WEEK ENDING:  April 15, 2012 

 

 
COPY TO:  File  PER:  David Williams  

WR-038_WE_12-04-15_Final.doc  SHEET NO 2 OF 2 
 

GEOSYNTHETICS: 
 

• Chenango worked five days this week in the East and West Basins installing primary 
geomembrane and 24 oz/sy non-woven geotextile. 

• Chenango successfully completed seven (7) passing extrusion trial seams and 28 passing 
fusion trial seams prior to seaming and repair work this week. 

• Chenango performed repairs and non-destructive testing of extrusion welded repairs on 
primary geomembrane at the East and West Basins. 

• Chenango installed approximately 30,000 sf. of primary geomembrane in the West Basin. 
• Chenango installed approximately 70,000 sf. of primary geomembrane in the East Basin. 
• Approximately 5,130 lf. of production seams were welded.  Non-destructive testing of 

fusion seams was completed.  
•  One destructive samples (DS-007B1) was removed and shipped to GeoTesting Express 

for testing, Destructive sample DS-007B1 met the project requirements. 
• Seven additional destructive samples are marked on primary geomembrane deployed in 

the East Basin, but have not been removed as of yet.  
• Approximately 16,200 sf. of 24 oz/sy non-woven geotextile was installed in the East and 

West Basins. 
• THG Geophysics conducted a leak location survey of the geomembrane in Phase I.  No 

leaks have been identified to date.  The leak location survey is incomplete and has been 
postponed until a significant rain event occurs in lieu of using a water truck to provide 
adequate moisture. 
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This report is written for the period of 16 April through 20 April 2012. Geosyntec was on-site 5 
days (196 days total to date) to provide CQA services during construction of the SCA. 
Temperatures generally ranged from a low of 33° F to a high of 84° F during the hours worked. 
No rainfall was recorded during the week. Representatives of Geosyntec, Chenango Contractors, 
and Parsons were on-site throughout the week. A weekly construction meeting was held on 
Monday. An outline of work performed over this period is outlined below. 

SAFETY: 

• Safety meetings were held daily. No incidents were reported. 

EARTHWORK:  

• Parsons graded, moisture conditioned, and compacted low-permeability (LP) soil in 
Phase II. 

• Approximately 6,133 LCY of LP soil was imported  from the Marcellus Pit this week. 
Material was transported, placed, and compacted in Phase II, western end of cell. 

• Benching of the LP layer occurred along the Phase I and II tie-in. 
• Field density tests (FDTs) 5-038 to 5-058 were conducted on the LP soil layer in Phase II 

for lifts requiring 90 percent of maximum dry density and +3 percent of optimum 
moisture, as determined by ASTM D698. Three of these tests failed to meet the minimum 
project requirements and are pending retest. 

• FDTs 6-001 to 6-038 were conducted on the LP soil layer final lift in Phase II. All of 
these tests meet or exceed the minimum project requirements. 

• Geosyntec obtained 11 samples of LP soil material (LP-109 through LP-119) for CQA 
testing. Results are pending. Geosyntec also obtained 4 thin-walled (i.e., Shelby) tube 
samples (ST-029 through ST-032). Results of samples ST-029 through ST -031 meet or 
exceed the project’s permeability requirements. Results for sample ST-032 are pending.  

• No Engineered Fill was placed this week.  
• Parsons placed Drainage Gravel in the Phase IB sump. Material was placed 

approximately 8-in thick in the sump floor and 12-in thick along the side slopes of the 
sump. Parsons plans to complete placement of the Drainage Gravel in the floor of the 
sump in Phase IA and IB upon completion of piping installation. 

• Approximately 970 LCY of Drainage Gravel material was imported from the Granby Pit 
and stockpiled on-site this week.  
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GEOSYNTHETICS: 

• Chenango worked five days this week performing detail work (e.g., pipe boot 
penetrations, repairs, non-destructive testing, etc.) on the primary liner system in the East 
and West Basins.  

• Chenango successfully completed twelve passing extrusion trial seams prior to extrusion 
welding repair work this week. 

• Eleven destructive samples (DS 3-013 through 3-020 and DS 5-011 through DS 5-014) 
were obtained and shipped to GeoTesting Express for testing. All destructive samples 
achieved the minimum project requirements.  

• Approximately 545,905 sf. of 60-mil thick HDPE geomembrane was delivered and 
inventoried during the week. 
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This report is written for the period of 23 through 29 April 2012. Geosyntec was on-site 6 days 
(202 days total to date) to provide CQA services during construction of the SCA. Temperatures 
generally ranged from a low of 29° F to a high of 59° F during the hours worked. Approximately 
1.36 inches of rainfall was recorded this week.  Representatives of Geosyntec and Parsons were 
on-site throughout the week. A weekly construction meeting was held on Monday. An outline of 
work performed over this period is outlined below. 
 
SAFETY: 

• Safety meetings were held daily with no incidents being reported. 
 

EARTHWORK: 
 

• Approximately 117 LCY of Drainage Gravel material (+4 inches) were hauled from the 
Granby Pit for placement in Phase IA sump this week. Two of the loads received were 
rejected due to excessive fines content. 

• Engineered Fill was placed in the West Basin along the western anchor trench this week.  
• Test results were received for Low Permeability soil samples LP-106 through LP-108 and 

ST-032 from GeoTesting Express. These samples meet the minimum project 
specifications.  

• Parsons placed an additional 4 inches of Drainage Gravel in the Phase IA sump floor, for 
a total thickness of 12 inches. 

• Parsons fused segments of 12-in diameter SDR-11 perforated HDPE pipe and connected 
the segments to the risers in Phase IA and IB sumps. 

 
 
GEOSYNTHETICS: 

 
• No activities were conducted by Chenango crew this week and 
• Approximately 569,135 SF of 60-mil thick HDPE geomembrane was delivered and 

inventoried this week. 
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This report is written for the period of 30 April through 4 May 2012.  Geosyntec was on-site five 
(5) days (207 days total to date) to provide CQA services during construction in the SCA. 
Temperatures generally ranged from a low of 29° F to a high of 81° F during the hours worked. 
Approximately 1 inch of rainfall was recorded this week.  Representatives of Geosyntec and 
Parsons were on-site throughout the week. A weekly construction meeting was held on Monday. 
An outline of work performed over this period is outlined below. 

SAFETY: 

• Safety meetings were held daily with no incidents being reported. 

EARTHWORK: 

• Approximately 550 LCY of Low Permeability (LP) soil was imported this week from the 
Marcellus borrow source.  Material was placed along the southern berm at the western 
end of Phase II and in the northwest corner of Phase II. 

• Approximately 1,341 LCY of 4-inch maximum particle size Drainage Gravel was 
imported from the Granby borrow source and stockpiled on site.  Parsons placed an 
additional 4 inches of Drainage Gravel (<4-inch) material in the Phase IB sump floor for 
a total of 12 inch thick layer. 

• Approximately 1,079 LCY of Drainage Gravel material (4<12 inch) was imported from 
the Granby borrow source and placed in the Phase IA and IB sumps this week. 

• Engineered Fill was placed in the East and West Basin anchor trenches this week, 
however, backfilling has not been completed. 

• Parsons completed installation of 12-in diameter SDR-11 perforated HDPE lateral pipes 
and connection to the risers within the Phase IB sump. 

• Parsons exposed and removed plywood placed along the southern limits of Phase I at 
former ramp locations. 

GEOSYNTHETICS: 

• No activities were conducted by Chenango (CCI) this week due to wet conditions. 
• Parsons crew exposed the geomembrane in an area approximately 10 feet square within 

Phase IB where an electrical leak location survey indicated a potential hole in the 60-mil 
thick HDPE geomembrane.  CCI will vacuum test the extrusion welded patch located at 
the indicated area to determine location of the hole and make appropriate repair.    
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This report is written for the period of 7 through 11 May 2012.  Geosyntec was on-site 5 days 
(212 days total to date) to provide CQA services during construction of the SCA.  Temperatures 
generally ranged from a low of 42° F to a high of 71° F during the hours worked.  
Approximately 1.65 inches of rainfall were recorded this week.  Representatives of Geosyntec 
and Parsons were on-site throughout the week.  A weekly construction meeting was held on 
Monday. An outline of work performed over this period is provided below. 

SAFETY: 

• Safety meetings were held daily. No incidents were reported. 

EARTHWORK: 

• Approximately 1,733 LCY of Low Permeability (LP) soil were imported this week from 
the Marcellus borrow source.  The imported material was placed in Phase II as it was 
received onsite.  Importation efforts were delayed Tuesday through Friday due to wet site 
conditions.  Lifts 2 and lift 3 were placed in Grids H through J this week. 

• Geosyntec conducted a total of 41 FDTs on compacted LP soil in Phase II this week. 
Nine of the FDTs failed to achieve satisfactory results due to low moisture content. 
Geosyntec obtained LP soil samples LP-120 thru LP-127 for moisture content analysis 
and LP-128 and LP-129 for conformance testing. 

• Approximately 289 LCY of 4 inch maximum diameter particle size Drainage Gravel 
were imported from the Granby borrow source this week and stockpiled on-site. 

• Parsons crew used a compact loader with a flip screen attachment to process areas of 
excessive fines within the Drainage Gravel in the Phase I area. 

• Parsons stockpiled material rejected during screening operations along the northern limits 
of Phase I for future use.  Parsons has proposed the material as an alternate fill material 
for the construction of the Phase I/Phase III temporary berm. 

• Parsons continued to pump stormwater from Phase IA and IB sumps. 
• Parsons placed Engineered Fill in the West Basin anchor trench. 
• Parsons crew pumped stormwater from the East Basin trapped between the primary and 

secondary geomembrane in the East Basin sump area.  The four culverts require banding 
and caulking.  

GEOSYNTHETICS: 

• No Geosynthetics activities were conducted this week due to wet site conditions. 
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This report is written for the period of 14 through 18 May 2012.  Geosyntec was on-site 5 days 
(217 days total to date) to provide CQA services during construction of the SCA. Temperatures 
generally ranged from a low of 44° F to a high of 74° F during the hours worked.  
Approximately 0.01 inches of rainfall was recorded this week.  Representatives of Geosyntec, 
Chenango, and Parsons were on-site throughout the week.  THG Geophysics on-site 14-16 May 
to conduct electrical leak location survey.  A weekly construction meeting was held on Monday. 
An outline of work performed over this period is outlined below. 

SAFETY: 

• Safety meetings were held daily with no incidents being reported. 

EARTHWORK: 

• Approximately 9,817 LCY of Low Permeability (LP) soil were imported this week from 
the Marcellus borrow source.  Parsons continued placement of LP soil within Phase II 
and also performed moisture conditioning and compaction of material placed previously. 
Parsons prepared the surface of the LP soil layer for geosynthetics in Grids E through I. 

• Geosyntec conducted field density tests (FDTs) on compacted LP soil in Phase II. A total 
of 60 FDTs were performed this week, two of which failed to meet the minimum project 
requirements for moisture and/or compaction.  

• Geosyntec obtained Shelby Tube samples ST-033 to ST-037 for CQA testing.  Results 
were received for ST-033 to ST-035, which indicated acceptable values. 

• Approximately 454 LCY of 4-in dia. Drainage Gravel  was imported and stockpiled on 
site. 

• Parsons crew stockpiled fill material along the northern limits of Phase I to be used in 
construction of Phase I containment berm. 

• Parsons continued to use the flip screen attachment to remove excess fines from Drainage 
Gravel in Phase I.   

• Parsons crew investigated four areas in Phase I for possible leaks in the geomembrane 
based on THG survey.  Holes were located in each of the areas of the geomembrane 
within Phase I. 

GEOSYNTHETICS: 

• Chenango worked four days this week in Phase II installing  geomembrane and worked 
one day on repairs in the East Basin. 
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• Chenango successfully completed six passing extrusion trial seams and forty four passing 
fusion trial seams prior to seaming and repair work this week. 

• Chenango performed repairs and non-destructive testing of extrusion welded repairs on 
primary geomembrane at the East Basin and Phase II. 

• Chenango installed approximately 354,900 square feet of primary geomembrane in Phase 
II. 

• Approximately 16,787 linear feet of production seams were welded.  Non-destructive 
testing of fusion seams was started but not completed.  

• Eleven destructive samples (DS-6-001 to 6-009 and 6-012 to 6-013) were removed and 
shipped to GeoTesting Express for testing. Thirty three destructive samples to date were 
marked on primary geomembrane deployed in Phase II, but all samples have not been 
removed or field tested yet. 

• (THG Geophysics crew completed leak testing on the geomembrane liner system in 
Phase I; four leaks were detected to date that are scheduled to be repaired by Chenango 
next week. 
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This report is written for the period of 21 through 27 May 2012.  Geosyntec was on-site five 
days (222 days total to date) to provide CQA services during construction of the SCA. 
Temperatures generally ranged from a low of 54° F to a high of 86° F during the hours worked. 
0.01 inches of rainfall was recorded this week, however, production was unaffected. 
Representatives of Geosyntec, Chenango, and Parsons were on-site throughout the week.  A 
weekly construction meeting was held on Monday. An outline of work performed over this 
period is outlined below. 

SAFETY: 

• Safety meetings were held daily with no incidents being reported. 

EARTHWORK: 

• Approximately 12,167 LCY of Low Permeability (LP) soil was imported this week from 
the Marcellus borrow source.  Parsons continued placement of LP soil within Phase II.  
Parsons also conducted moisture conditioning and compaction of material placed 
previously. 

• Geosyntec conducted a total of 65 Field Density Tests (FDTs) on compacted LP soil this 
week.  One FDT failed to meet project requirements initially, but passed upon retest. 

• Geosyntec obtained Shelby Tube samples ST-038 to ST-044 for testing.  Results were 
received for ST-036 to ST-042, which indicated the samples met the minimum project 
requirements for permeability. 

• Approximately 1,382 LCY of Drainage Gravel (4 inch maximum particle size) were 
imported from the Granby borrow source and stockpiled on site. 

• Removal of the eastern end of the existing haul road in Phase II was progressed. 
• Areas within Phase I requiring additional remediation of the Drainage Gravel were 

identified.  Geosyntec informed Parsons of the areas requiring additional work.  
• Parsons crew stockpiled fill material along the northern limits of Phase I to be used in 

construction of the Phase I/III temporary berm. 
• Parsons prepared the surface of the LP soil layer for geosynthetics in Grids J through L. 

GEOSYNTHETICS: 

• Chenango progressed installation of the 60-mil thick HDPE geomembrane and 24-oz/sy 
non-woven geotextile within Phase II. 
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• Chenango successfully complete ten passing extrusion trial seams and seventeen passing 
fusion trial seams prior to seaming and repair work this week. 

• Chenango performed repairs and non-destructive testing on extrusion welds on repairs to 
geomembrane in Phase II. 

• Chenango installed approximately 193,000 sf of geomembrane and 242,600 sf of 24 oz 
Geotextile in Phase II. 

• Approximately 9,200 lf of production seams were constructed.  Non-destructive testing 
of fusion seams is on-going. 

• A total of 54 destructive sample locations have been marked on the primary 
geomembrane deployed in Phase II.  A total of 32 destructive samples (DS-6-010 to 6-
011 and 6-014 to 6-040 and DS-6-050 to DS-6-052) were removed and shipped to 
GeoTesting Express for laboratory testing.  DS-6-034 failed to meet the minimum project 
requirements in the laboratory.  Isolation of the failing area is pending. 
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