
US Army Corps of Engineers 
New England Division 

CLOSE-OUT REPORT 

SHEPLEY'S HILL LANDFll.,;L 
FORT DEVENS, MASSACHUSETTS 

Prepared under 
CONTRACT NO. DACW33-94-D-0007 
Delivery Order 0003 

MARCH 1996 

~ Stone & Webster Environmental 
~\ Technology & Services ---



March 15, 1996 

CLOSE-OUT REPORT 

SHEPLEY'S HILL LANDFILL 
FORT DEVENS, MASSACHUSETTS 

Prepared for: 

Department of the Army 
Corps of Engineers, New England Division 

Waltham, Massachusetts 

Prepared by: 

Stone & Webster Environmental Technology & Services 
Boston, Massachusetts 
Project No. 05000. 03 

Prepared under: 

Contract No. DACW33-94-D-0007 
Delivery Order No. 0003 

MARCH 1996 



Section 

CLOSE-OUT REPORT 

SHEPLEY'S HILL LANDFILL 
FORT DEVENS, MASSACHUSETTS 

TABLE OF CONTENTS 

Title Page No. 

1.0 CERTIFICATION . . ................... . ................... 1-1 

2.0 EXECUTIVE SUMMARY ................ ..... ....... . ...... 2-1 

3.0 INTRODUCTION ... .. .................................... 3-1 

4.0 BACKGROUND/HISTORY ............ . ........... .. ......... 4-1 
4.1 GENERAL LANDFILL HISTORY . . . . . . . . . . . . . . . . . . . . . . . . 4-1 
4.2 REGULATORY BACKGROUND .... ..... . ............... 4-2 

5.0 AS-BUILT CONDITIONS ..................... . . .... . ...... .. 5-1 
5.1 PHASE I .................... ................... . 5-1 
5.2 PHASE II ..................... .................. . 5-1 
5.3 PHASE III .................... .................. . 5-2 
5.4 PHASE IVA ................. .................... . 5-2 
5.5 PHASE IVB .................. ................... . 5-2 
TABLE 1 CONTRACTOR INFORMATION .................... 1-1 

6.0 QA/QC PROCEDURES IMPLEMENTED DURING CONSTRUCTION ..... .. 6-1 
6.1 PHASE I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-2 
6.2 PHASE II ........... .. ........................... 6-2 
6.3 PHASE III .. ..................................... 6-3 
6.4 PHASE IV A ... . .............................. .. .. 6-3 
6.5 PHASE IVB ... . ......... . ........................ 6-3 

7.0 TECHNICAL EVALUATION OF CLOSURE CONSTRUCTION .......... . 7-1 
TABLE 2A COMPARISON OF REGULATORY REQUIREMENTS VS AS

BUILT CONDITIONS PHASE I - 1971 REGULATIONS ..... 2A-1 
TABLE 2B COMPARISON OF REGULATORY REQUIREMENTS VS AS

BUILT CONDITIONS PHASE II - 1971 REGULATIONS .... 2B-1 
TABLE 2C COMPARISON OF REGULATORY REQUIREMENTS VS AS

BUILT CONDITIONS PHASE III - 1971 REGULATIONS .... 2C-1 
TABLE 2D COMPARISON OF REGULATORY REQUIREMENTS VS AS

BUILT CONDITIONS PHASE IVA - 1971 REGULATIONS . . 2D-1 

Stone & Webster Environmental Technology & Services 

March 15, 1996 I 



Section 

CLOSE-OUT REPORT 

SHEPLEY'S HILL LANDFILL 
FORT DEVENS, MASSACHUSETTS 

TABLE OF CONTENTS (Cont.) 

Title Page No. 

TABLE 2E COMPARISON OF REGULATORY REQUIREMENTS VS AS-
BUILT CONDITIONS PHASE IVB - 1990 REGULATIONS ... 2E-1 

8.0 CURRENT CONDITIONS ... .. ............................. . 8-1 
8.1 PHASE I .... ................ . .................. . 8-1 
8.2 PHASE II ..... . . . ..... . ................ ....... ... 8-1 
8.3 PHASE III ........... .. . .... ......... ... .... .. ... 8-2 
8.4 PHASE IV A .. ............. .. ..................... 8-2 
8.5 PHASE IVB .. ................. . ................. . 8-2 

9.0 CONCLUSIONS .......................................... 9-1 

10.0 RECOMMENDATIONS .......................... .. ....... 10-1 
10.1 CAP IMPROVEMENT RECOMMENDATIONS ...... ......... 10-1 
10.2 LONG TERM MAINTENANCE AND MONITORING ........... 10-1 
10.3 LONG TERM GROUNDWATER MONITORING ..... ......... 10-2 

FIGURES 

FIGURE 1: Shepley's Hill Landfill Site Map 

FIGURE 2: Topographic Plan of Shepley's Hill Landfill 

REFERENCES 

GLOSSARY OF ACRONYMS AND ABBREVIATIONS 

APPENDICES 

APPENDIX A: Pertinent Records Compiled For Close-Out Report 

Stone & Webster Environmental Technology & Services 

March 15, 1996 ii 



CLOSE-OUT REPORT 

1.0 CERTIFICATION 

The information herein represents, to the best of our knowledge, the as-built conditions that 
currently exist at Shepley's Hill Landfill at Fort Devens. Each phase of the landfill closure was 
executed through contracts which included detailed technical specifications pertaining to the 
various activities associated with the closure operations. These specifications contained 
requirements for contractor Quality Assurance/Quality Control as well as mandatory inspections 
by both membrane vendor representatives and Fort Devens personnel. The combination of 
comprehensive technical specifications, reputable membrane vendors and installers, and constant 
monitoring by Fort Devens personnel lends credence to the assumption that the entire closure 
was properly accomplished. 

Additionally, from a review of this available information it appears that each landfill phase was 
closed in general conformance with the plans - approved by MADEP in 1985 and the 
Massachusetts state regulations in effect at the time of the individual closures. 
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CWSE-OUT REPORT 

2.0 EXECUTIVE SUMMARY 

This Close-Out Report (COR) has been prepared to document, based on available information, 
the closure of Shepley's Hill Landfill (SHL) at Fort Devens, Massachusetts. This COR has been 
prepared for the U.S. Anny Corps of Engineers (USACOE), New England Division (NED), by 
Stone & Webster Environmental Technology & Services (Stone & Webster), under Contract 
DACW33-94-D-0007, Delivery Order No. 3. 

In an effort to mitigate the potential for off-site contaminant migration, Fort Devens initiated the 
. Fort Devens Sanitary Landfill Closure Plan in 1984, in accordance with Massachusetts regulation 

310 CMR 19.00. The plan was approved by the Massachusetts Environmental Protection 
(MADEP) in 1985. Fort Devens began the process of closing and covering the landfill in 1986 
which was completed in 1993. However, acceptance of the administrative closure by MADEP 
is not documented. 

Fort Devens was placed on the National Priorities List (NPL) effective December 21, 1989. A 
Final Remedial Investigation (RI) and Final Feasibility Study (FS) have been completed for SHL 
in accordance with CERCLA. The RI was conducted by Ecology and Environment, Inc. (E&E) 
and an RI Addendum to further characterize the site was prepared by ABB Environmental 
Services (ABB-ES) under contract to the U.S. Anny Environmental Center (AEC). The FS and 
Proposed Plan were prepared by ABB-ES for the AEC. The Proposed Plan and Record of 
Decision (ROD) are ongoing at this time. 

Stone & Webster has performed a records search on behalf of the Anny to gather information 
necessary to document previous closure efforts. Stone & Webster has reviewed and collected 
information from the Fort Devens files, MADEP Division of Solid Waste Management files, and 
MADEP Bureau of Waste Site Cleanup files. Stone & Webster also contacted contractors 
responsible for the closure phases as well as Anny personnel responsible for inspecting the 
construction activities. The as-built conditions of the landfill were compared with the regulations 
in place at the time of each of the closure phases. Visual and topographic surveys of SHL were 
conducted to assess the current conditions and identify areas that currently require improvement. 

Based on the review of available documentation and the visual survey of the as-built conditions 
of SHL, the closure of the landfill was in general conformance with the design plans approved 
by MADEP in 1985, and that the closure meets the intent of the regulations in effect at the time 
of the phased closure operations. 

A Proposed Plan to address groundwater contamination and landfill maintenance and monitoring 
at SHL has been drafted. However, prior to the signing of the ROD, the SHL Close Out Report 
must be formatted in accordance with the MADEP administrative closure requirements. 

There are minor deficiencies in the existing condition of the landfill which are not considered 
significant, but which must be corrected in the near term to restore the cap to its optimum 
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design. The cap improvement and future landfill monitoring and maintenance activities will be 
conducted in accordance with the Proposed Plan and forthcoming ROD. 

As stated in the final FS, groundwater monitoring is proposed to monitor groundwater quality 
at SHL, and to assess future environmental impacts. Monitoring locations and analytical 
parameters have been established, and detailed plans for long-term groundwater monitoring will 
be developed as part of the CERCLA process. 
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CLOSE-OUT REPORT 

3.0 INTRODUCTION 

This Close-Out Report (COR) has been prepared to document, based on available information, 
the closure of Shepley's Hill Landfill (SHL) at Fort Devens, Massachusetts. This COR has been 
prepared for the U.S. Army Corps of Engineers (U~ACOE), New England Division (NED), by 
Stone & Webster Environmental Technology & Services (Stone & Webster), under Contract 
DACW33-94-D-0007, Delivery Order No. 3. 

Stone & Webster has performed a records search on behalf of the Army to gather information 
necessary to document previous closure efforts at SHL. Stone & Webster has reviewed and 
collected information from the Fort Devens files, Massachusetts Department of Environmental 
Protection (MADEP) Division of Solid Waste Management files, and MADEP Bureau of Waste 
Site Cleanup files. Stone & Webster has contacted contractors responsible for the closure 
projects and attempted to obtain available information from these contractors. This report 
documents and provides the results of this effort. It identifies the construction requirements of 
the closure phases and compares them to the appropriate regulatory requirements. It provides 
the results of a review of the current conditions of the landfill and makes recommendations for 
improvements. Additionally, items to be included in a long-term maintenance and monitoring 
program are addressed. A copy of all pertinent information collected is included in Appendices 
A and B to this report. 
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CWSE-OUf REPORT 

4.0 BACKGROUND/IIlSTORY 

4.1 GENERAL LANDFILL HISTORY 

SHL encompasses approximately 84 acres in the northeast comer of the Main Post at Fort 
Devens. It is situated between the bedrock outcrop of Shepley's Hill on the west and Plow Shop 
Pond on the east (Figure 1). Nonacoicus Brook, which drains Plow Shop Pond, flows through 
a wooded wetland at the north end of the landfill. The southern end of the landfill borders the 
DRMO yard and a warehouse area. An area east of the landfill and south of Plow Shop Pond 
is the site of a former railroad roundhouse. 

Review of the surficial geology map of the Ayer Quadrangle shows that in the early 1940s the 
active portion of the landfill consisted of approximately 5 acres near the end of Cook Street, 
near where monitoring well SHL-1 is located (see Figure 1). The fill was elongated north-south 
along a pre-existing small valley marked by at least two swamps (probably kettle holes) and 
lying between the bedrock outcrop of Shepley's Hill to the west and a flat-topped kame terrace 
to the east with an elevation of approximately 250 feet, adjacent to Plow Shop Pond (E&E, 
1993). During the landfilling operation, the valley was obliterated, as was much of the kame 
terrace, which may have been used as cover material. Background information indicates the 
landfill formerly operated as an open burning site. 

Landfill operations at Shepley's Hill Landfill began at least as early as 1917 and stopped as of 
July 1, 1992. During its last few years of use, the landfill received about 6,500 tons per year 
of household refuse, military refuse, and construction debris, and operated using the modified 
trench method (Biang, 1992). There is evidence that trenches in the northwest portion cut into 
previously used areas containing glass and spent shell casings. The glass dated from the 
mid-nineteenth century to as late as the 1920s. The approximate elevation of the bottom of the 
waste is estimated at 220 feet ASL at the north end of the landfill, and 225 feet ASL in the 
central and northeast portions of the landfill, based on pre-landfill surface contours. The 
maximum depth of the refuse is about 30 feet. The average thickness of waste is not 
documented; however, if the average thickness were 10 feet, the landfill volume would be over 
1,300,000 cubic yards. Reports of flammable fluid disposal in the southeast portion of the 
landfill have not been substantiated by test pits or other research (Biang, 1992). The Army has 
no evidence that hazardous materials were disposed of in the landfill after November 19, 1980. 
No waste hot spots or hazardous waste disposal areas were identified during RI or supplemental 
RI activities (E&E, 1993, ABB-ES, 1993). 

Fort Devens began the process of closing and covering the landfill in 1986. The capping was 
completed in four phases in accordance with the MADEP approved 1985 closure plan (see 
Figure 1). In Phase I, 50 acres were capped in 1985 and 1986; in Phase II, 15 acres were 
capped in 1987 and 1988; and in Phase m, 9 acres were capped in 1989. Phase IV closure of 
the last 10 acres was accomplished in two steps: Phase IV-A was closed in 1989 and 1990, and 
Phase IV-B was closed during 1992 and 1993. 
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4.2 REGULATORY BACKGROUND 

Fort Devens initiated the Fort Devens Sanitary Landfill Closure Plan in 1984, in accordance 
with Massachusetts regulations 310 CMR 19.000. The plan, written by Gale Engineering, was 
approved by the MADEP in 1985. The closure approval was consistent with 310 CMR 19. 00 
and contained the following requirements: 

1. Grading the landfill surface to a minimum 2 percent slope in nonoperational areas of the 
landfill and 3 percent in operational areas. 

2. Removing waste from selected areas within 100 feet of the 100-year floodplain. 

3. Installing an impermeable cap and covering the cap with sand, gravel, and loam, and 
seeding to provide cover vegetation and prevent erosion. 

4. Installing a gas venting system. 

5. Implementing a groundwater monitoring program based on sampling five existing 
monitoring wells every four months. 

Because of the large area and shallow surface slope of the existing landfill, early phases of the 
landfill closure were completed with a 2 or 3 percent slope. Slopes were increased to 5 percent 
in Phase IV-B. Phases I through IV-A were capped with a 30-mil polyvinyl chloride (PVC) 
geomembrane overlain with a 12-inch drainage layer and 6-inch topsoil layer. At the request 
of MADEP, the Phase IV-B cap design was modified to a 40-mil PVC geomembrane, a 6-inch 
drainage layer, and a 12-inch topsoil layer. A landfill gas collection system consisting of 3-inch 
perforated gas-collection pipes bedded in a minimum 6-inch layer of lxl0-3 pervious material 
was installed beneath the PVC geomembrane in all closure phases. Gas vents were installed 
through the PVC geomembrane at 400-foot centers. With the exception of Phase I, a minimum 
6-inch cushion/protection layer was maintained beneath the geomembrane. As requested by the 
U.S. Environmental Protection Agency (USEP A) and MADEP, four additional groundwater 
monitoring wells were installed in 1986 to supplement the five in the original groundwater 
monitoring program. 

Fort Devens was placed on the National Priorities List (NPL) effective December 21, 1989. A 
Final Remedial Investigation (RI) and Final Feasibility Study (FS) have been completed for SHL 
in accordance with CERCLA. The RI was conducted by Ecology and Environment, Inc. (E&E) 
and an RI Addendum to further characterize the site was prepared by ABB Environmental 
Services (ABB-ES) under contract to the U.S. Army Environmental Center (ABC). The FS and 
Proposed Plan were prepared by ABB-ES for the ABC. The Proposed Plan and Record of 
Decision (ROD) are ongoing at this time. 

Acceptance of the SHL administrative closure by MADEP is not documented. A Proposed Plan 
to address groundwater contamination and landfill maintenance and monitoring at SHL has been 
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drafted. However, prior to the signing of the ROD, the SHL close-out report must be formatted 
in accordance with the MADEP administrative closure requirements. 
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CLOSE-OUT REPORT 

5.0 AS-BUILT CONDITIONS 

The following subsections detail the as-built conditions of each closure phase. Additional 
information is included in Appendices A and B of this report. This information has been taken 
from as-built drawings prepared for each of the phases and submitted to the MADEP. Some 
information has also been taken from the contract specifications written for each phase and 
documentation generated during the closure activities. Contractor information is contained in 
Table 1 at the end of this section. 

5.1 PHASE I 

The Phase I closure was constructed by Barson's Construction Company, Inc . of Schenectedy, 
NY during 1985 and 1986. This phase was the largest of the phases and included approximately 
50 acres at the northern end of the site. As part of this phase, refuse located in the northernmost 
portion of the landfill, within 100 ft of the 100 year floodplain, was removed and relocated 
elsewhere in the landfill. Surface drainage swales including grade stabilization structures were 
constructed along the western and eastern perimeters, and the catch basin and associated piping 
system at the southwest comer of the site was installed. A gas collection system consisting of 
3 in. dia perforated piping on a 100 foot grid placed in a 100 foot grid in a pervious layer below 
the membrane, and eleven vents was also installed. The entire Phase I area, including the 
portions below the swales, was covered with a 30 mil PVC membrane manufactured by 
Watersaver Company and installed by the Wright & Kohli Construction Company, Inc. The 
finished grade elevations, contours, slopes, and vegetative cover for this phase are in general 
conformance with the MADEP approved plans. 

Sheet 17 of 25 of the approved 1985 closure plans shows a leachate collection system which 
mostly likely would have been constructed as part of Phase II. However, this system was not 
installed on the advice of the original design Consultant, Gale Engineering, who stated in their 
closure design report of 1985 that this system was inappropriate for installation in the small 
operating area remaining. 

5.2 PHASE II 

The Phase II closure was constructed during 1987 and 1988 by WES Construction Company of 
Dedham, MA. This area consisted of approximately 15 acres located at the southeastern comer 
of the site. As part of this work, the rip-rapped drainage swale along the eastern perimeter 
discharging into Plow Shop Pond, as well as the swale located along the southern perimeter were 
constructed. Since because of a contract change order this swale was rip-rapped for its entire 
length, the concrete stabilization structure proposed for the end of the swale was eliminated. 
The emergency mobilization dump, and associated leachate collection and drainage systems, 
shown on the original 1985 drawings along the eastern side was never required and was 
therefore never built. This area was regraded at an approximate 2 % slope to drain into the 
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adjacent swale. A gas collection system consisting of 3 in. dia perforated piping placed in a 100 
foot grid in a previous layer below the membrane, and three vents was installed. The entire 
Phase II area was covered by a 30 mil PVC membrane manufactured by the Watersaver 
Company. The edges of the existing membrane adjacent to this phase were exposed and the new 
membrane was sealed to the existing membrane along its entire length. The finished grade 
elevations, contours, slopes, and vegetative cover are in general conformance with the MADEP 
approved plans. 

5.3 PHASE III 

The Phase III closure was constructed by ET &L Construction Co. of Stow, MA during 1989. 
This area consisted of approximately 9 acres located in the south-central portion of the site. The 
work consisted primarily of the closure activities since no drainage structures were included. 
A gas collection system consisting of 3 in. dia perforated piping placed in a 100 foot grid in a 
pervious layer below the membrane and two vents was installed. The entire Phase III area was 
covered by a 30 mil PVC membrane manufactured by the Watersaver Company. and installed 
by the Wright Lining and Construction Company. The edges of the existing membrane adjacent 
to this phase were exposed, and the new membrane was sealed to the exiting membrane along 
its entire length. The finished grade elevations, contours, slopes, and vegetative cover are in 
general conformance with the MADEP approved plans. 

5.4 PHASE IV A 

The Phase IV A closure was constructed by WES Construction Company of Dedham, MA during 
1989 and 1990. This area consisted of approximately 3 acres located in the west-central portion 
of the site. The work consisted primarily of the closure activities since no drainage structures 
were included. A gas collection system consisting of 3 in. dia perforated piping placed in a 100 
foot grid in a pervious layer below the membrane and one vent was installed. The entire 
Phase IVA area was covered by a 30 mil PVC membrane manufactured by the Watersaver 
Company, and installed by the Wright Lining and Construction Company. The edges of the 
existing membrane adjacent to this phase were exposed, and the new membrane was sealed to 
the existing membrane along its entire length. The finished grading, contours, slopes, and 
vegetative cover are in general agreement with the approved plans although the top of the high 
point is approximately four feet higher than that proposed, and some slopes are slightly steeper. 

5.5 PHASE IVB 

Phase IVB was the final phase of the landfill closure and was constructed by T .J. Battye 
Trucking Company during 1992 and 1993. This area consisted of approximately 6 acres located 
in the southwestern comer of the site. The work consisted primarily of the closure activities 
since no drainage structures were included. A gas collection system consisting of 3 in. dia 
perforated piping placed in a 100 foot grid in a pervious layer below the membrane and one vent 
was installed. The entire Phase IVB area was covered by a 40 mil PVC membrane 
manufactured and installed by Staff Industries. The edges of the existing membrane adjacent 
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to this phase were exposed, and the new membrane was sealed to the existing membrane along 
its entire length. The finished grading, contours, slopes, and vegetative cover are in general 
agreement with the approved plans, although some slopes are slightly steeper than those 
proposed, but are not of concern. 
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PHASE I 

Construction Contractor: 
Location: 
Point of Contact: 
Phone Number: 

Membrane Manufacturer: 
Location: 
Point of Contact: 
Phone Number: 

TABLE 1 

CONTRACTOR INFORMATION 

CLOSE-OUT REPORT 

Barson's Construction Company 
no longer in business 

Watersaver Company 
Denver, Colorado 
Jim Bartlett, representative 
(908) 566-2252 

Membrane Installation Contractor: Wright & Kohli Construction Company 
The Waterlands, Texas Location: 

Point of Contact: 
Phone Number: 

PHASE II 

Construction Contractor: 
Location: 
Point of Contact: 
Phone Number: 

Membrane Manufacturer: 
Location: 
Point of Contact: 
Phone Number: 

Membrane Installation Contractor: 
Location: 
Point of Contact: 
Phone Number: 

Steve Wright 
(713) 367-1941 

WES Construction Company 
Dedham, Massachusetts 
Stephen Vogel 
(617) 326-4030 

Watersaver Company 
Denver, Colorado 
Jim Bartlett, representative 
(908) 566-2252 

Wright & Kohli Construction Company 
The Waterlands, Texas 
Steve Wright 
(713) 367-1941 
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PHASE III 

Construction Contractor: 
Location: 
Point of Contact: 
Phone Number: 

Membrane Manufacturer: 
Location: 
Point of Contact: 
Phone Number: 

Membrane Installation Contractor: 
Location: 
Point of Contact: 
Phone Number: 

PHASE IVA 

Construction Contractor: 
Location: 
Point of Contact: 
Phone Number: 

Membrane Manufacturer: 
Location: 
Point of Contact: 
Phone Number: 

Membrane Installation Contractor: 
Location: 
Point of Contact: 
Phone Number: 

CLOSE-OUT REPORT 

TABLE 1 (Cont) 

ET &L Construction Company 
Stow, Massachusetts 
Gary Balboni 
(508) 897-4353 

Watersaver Company 
Denver, Colorado 
Jim Bartlett, representative 
(908) 566-2252 

Wright & Kohli Construction Company 
The Waterlands, Texas 
Steve Wright 
(713) 367-1941 

WES Construction Company 
Dedham, Massachusetts 
Stephen Vogel 
(617) 326-4030 

Watersaver Company 
Denver, Colorado 
Jim Bartlett, representative 
(908) 566-2252 

Wright & Kohli Construction Company 
The Waterlands, Texas 
Steve Wright 
(713) 367-1941 
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TABLE 1 (Cont) 

PHASE IVB 

Construction Contractor: T.J. Battye Trucking Company 
Methuen, Massachusetts Location: 

Point of Contact: Tom Battye 
Phone Number: (508) 683-4757 

Membrane Manufacturer and Installer: Staff Industries 
Detroit, Michigan 
Gary Lechner 
(313) 259-1820 

Location: 
Point of Contact: 
Phone Number: 
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6.0 QA/QC PROCEDURES IMPLEMENTED DURING 
CONSTRUCTION 

Documentation regarding the Quality Assurance/Quality Control (QA/QC) procedures 
implemented during the closure phases is limited. Table 2 included in Section 7 .0 details the 
regulatory requirements of each closure phase. In general the 1971 regulations contain only 
one QA/QC requirement. This requirement is that the landfill be designed by an engineer 
"experienced or knowledgeable in matters of solid waste disposal". In contrast the revisions 
contained in the 1990 regulations are considerably more detailed with respect to the required 
QA/QC procedures. These procedures include: ensuring the construction is in compliance 
with a MADEP-approved QA/QC plan; oversight of the construction activities and 
subsequent certification by an independent professional engineer; and construction of the final 
cover to be under the direction of a person with extensive experience in the installation of 
final covers. 

The QA/QC practices which were found to be common to nearly all the phases were the use 
of specifications which explicitly stated the performance and design requirements of the cap, 
and the inspection of the construction activities by both Army and contractor personnel. 
These requirements included: 

• Membrane warranty shall be submitted. 

• Factory made seams to obtain 80 percent of sheet strength. 

• Ground surfaces to receive membrane shall be inspected and accepted by installer 
prior to membrane installation. 

• Membrane manufacturer's field engineer shall be present at all times during 
installation. 

• Field seams shall be 100 percent inspected by contractor and membrane 
manufacturer's technical representative. 

• All field seams of new membrane to existing membrane shall be as per 
manufacturer's instructions. 

• All membrane located at perimeter of cap shall be locked into place as shown in 
liner/membrane anchor trench detail on design drawings. 

• A contracting officer's representative and backup, in the persons of designated Fort 
Devens personnel, were assigned for each phase to monitor the work for the duration 
of the contract. 
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Contract information relating to the construction of Phase I is limited as the Army purges its 
records after approximately 6 years following the closing of the contract. Tom McNaughton 
of the Department of Public Works at Fort Devens has indicated that Barson's Construction 
Company is no longer in business. Steven Wright of Wright Lining and Construction 
Company was contacted for additional QA/QC information for those phases his company was 
responsible for. He was able to locate results from destructive testing of the field seams in 
Phase II. The results indicate an average seam strength of 58.0 lbs per inch of seam length. 
Requests for information on other phases were unsuccessful. Mr. Darren Manees of Staff 
Industries, Inc. , provided both factory and field seam test reports for the membrane they 
supplied for Phase IVB. Contract information available for Phases II through IVB, state 
that, in Phases II, IVA and IVB, the membrane seams were air lance tested. Contract 
information for Phase III also indicate that topsoil tests were conducted as part of the 
construction. 

Army personnel, Norm Black and Glen Hagstrom, have each stated that Phases II through 
IVB were constructed according to the specifications. N. Black and G. Hagstrom were 
unable to identify personnel associated with Phase I of the closure as they were not familiar 
with that phase. 

The following subsections present an overview of the QA/QC procedures that were 
implemented during each phase. 

6.1 PHASE I 

The contractor, Barsons Construction Co. , Inc. , submitted a statement and acknowledgement 
from Wright & Kohli Construction Co., the membrane subcontractor, that the work would be 
completed per the landfill liner specification. The contract/specifications contained a 
requirement that the contractor furnish a QA/QC program for the execution of the work. It 
is presumed that this document was furnished in accordance with the submittal provisions of 
the contract. 

This technical specification section prepared for the PVC membrane installed during Phase I 
also contains specific requirements for testing of all field splices made during installation. 
Adherence to this specification, particularly by a reputable liner installation contractor under 
constant monitoring by Fort Devens personnel, lends credence to the assumption that the 
field splices were properly made and tested. 

6.2 PHASE II 

The contractor for Phase II, WES Construction Corp. submitted information on the PVC 
membrane to be installed and also for the gas piping/vent system. The contract/ 
specifications contained a requirement that the contractor furnish a QA/QC program for the 
execution of the work. It is presumed that this document was furnished in accordance with 
the submittal provisions of the contract. 
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The technical specification section prepared for the PVC membrane installed during Phase II 
contains specific requirements for testing of all field splices made during installation. Results 
of these tests are included in Appendix A to this report. Additionally, adherence to this 
specification, particularly by a reputable liner installation contractor under constant 
monitoring by Fort Devens personnel, lends credence to the assumption that the field splices 
were properly made and tested. 

6.3 PHASE III 

The contractor for Phase III, ET&L Construction Co., submitted a QA/QC program for the 
execution of his scope of work together with information on the PVC membrane and 
perforated piping, and results of topsoil tests. Additionally, the combination of 
comprehensive technical specifications, a reputable membrane liner installer, and constant 
monitoring by Fort Devens personnel, lends credence to the assumption that the work was 
completed as specified. 

6.4 PHASE IV A 

The contractor for Phase IV A, WES Construction Co., submitted a QA/QC program for the 
execution of his scope of work, together with information on the PVC membrane and 
perforated piping. Additionally, the combination of comprehensive technical specifications, a 
reputable membrane liner installer, and constant monitoring by Fort Devens personnel lends 
credence to the assumption that the work was completed as specified. 

6.5 PHASE IVB 

The contractor, T.J. Battye Trucking Co., submitted information on the PVC membrane to 
be installed and also for the gas/vent system. The contract/specifications contained a 
requirement that the contractor furnish a QA/QC program for the execution of the work. It 
is presumed that this document was furnished in accordance with the submittal provisions of 
the contract. The technical specification section prepared for the PVC membrane installed 
during Phase IVB contains specific requirements for testing of all field splices made during 
installation. Results of these tests are included in Appendix A of this report. Adherence to 
this specification, particularly by a reputable liner installation contractor under constant 
monitoring by Fort Devens personnel, lends credence to the assumption that the field splices 
were properly made and tested. 
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7.0 TECHNICAL EVALUATION OF CLOSURE CONSTRUCTION 

Table 2 details the regulatory requirements of each closure phase as contained in 310 CMR 
19.00, dated April 21, 1971, 310 CMR 19.000, dated October 12, 1990. Each phase 
appears to satisfy the intent of the regulations. Phases I through IVA are required to comply 
with the 1971 regulations. These regulations are brief with respect to specific cap design 
requirements. The 1990 regulations, which Phase IVB must comply with, are far more 
stringent. There are explicit requirements regarding the design of the cap. 

The 1971 requirements contain primarily performance standards, including a requirement that 
the final cover material support vegetation and that the vegetation be capable of promoting 
stabilization of the cover. The finished landfill must not interfere with the proper drainage of 
the adjacent lands and the surface drainage must be consistent with the surrounding area. 
The few design standards contained in the 1971 regulations include the need for cover 
material to be a minimum of 2 feet deep and the final slope to be a minimum of 2 % . Phases 
I through IV A generally comply with these requirements, although recommendations for 
some improvements are noted in Table 1 and later in this report (see Section 10). 

In comparison, the 1990 regulations contain numerous component and design standards as 
well as performance standards and QA/QC requirements. The 1990 regulations detail the 
layers required as part of the cap, including a subgrade layer, a gas venting layer, a low 
permeability layer, a drainage layer, and vegetative support and cover layers. Environmental 
monitoring systems are also required. Other design standards include a minimum top slope 
of 5 % and a maximum side slope of 3 horizontal to 1 vertical. Performance standards 
contained in the 1990 regulations include the requirement that the cap minimize percolation 
of water into the landfill, promote the drainage of precipitation, facilitate the venting and 
control of landfill gas, and ensure the isolation of landfill wastes from the environment. The 
regulations also detail oversight requirements intended to ensure proper QA/QC procedures. 
The primary focus of these requirements is that the construction be overseen and certified by 
an independent professional engineer. 

In general, Phase IVB complies with these regulations, however the construction was not 
overseen or certified by an independent professional engineer. Army and contractor 
personnel inspected the construction as had been done for the previous phases. Prior to the 
construction of Phase IVB, the MADEP agreed conceptually to the Phase IVB closure plan. 
This phase was constructed similarly to the other phases, with the exception of the change in 
membrane thickness from 30 mil to 40 mil and the change in thicknesses of the drainage and 
topsoil layers from 12 inches to 6 inches and 6 inches to 12 inches respectively. As the 
Army was in communication with the MADEP throughout construction, as indicated by the 
available documentation, the lack of a professional engineer's certification of the construction 
appears to be a minor nonconformance. 
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A comparison was made between the as-built drawings and other available documentation 
and the MADEP approved plans from 1985. From this comparison, it appears that all major 
engineering design considerations and details were implemented and installed for each phase 
of the closure operation. Drainage swales were installed around the perimeter of the landfill 
in accordance with the approved plans, and in one instance at the eastern perimeter, the 
swale was improved by the installation of rip-rap. 

The catch basins and associated piping system were installed at the southern end, although 
several of the basins were offset somewhat from their proposed locations to avoid a rock 
outcropping. As discussed in Section 5.0, the leachate collection system, and emergency 
mobilization dump were not required, and consequently were not installed. 

Finally, the final contours and slopes are in general agreement with those shown on the 
approved plans, and any deviations that were made are not of any significance and will not 
affect the integrity of the cover. 
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TABLE 2A 

COMPARISON OF REGULATORY REQUIREMENTS VS AS-BUILT CONDITIONS 
PHASE I - 1971 REGULATIONS 

REGULATORY REQUIREMENTS AS-BUILT CONDITIONS REMARKS 

All sanitary landfills shall be designed by an engineer experienced or Closure plan designed by Gale 
knowledgeable in matters of solid waste disposal. Engineering. 

Cover material shall be free of materials that would attract flies and Cover material appears to conform 
rodents, free of large objects that would hinder spreading and compaction, to this requirement. 
and shall not be easily eroded by water or wind 

Final cover material shall support cover vegetation Vegetation generally well Additional topsoil and seeding 
established. necessary in some areas. 

Cover material layer shall be a total minimum depth of 2' 3" sand and gravel layer below Cover slightly thinner. This will 
membrane, 12" sand above not affect performance. 
membrane, 6" topsoil installed. 

Final cover shall be graded so that surface water will not accumulate and Generally, slopes are a minimum Existing depressed area requires 
shall be at a slope of not less than 2 % of 2%. improvements. 

The landfill shall be graded and provided with a drainage system to 30 mil PVC membrane installed. Drainage swales require cleaning 
minimize surface water runoff onto and into the fill, to prevent erosion of Final grading generally conforms to to be made fully operational. 
the fill, to drain off rain water falling on the fill, and to prevent the this requirement. 
collection of standing water 

The finished works shall not in any way cause interference with proper Final grading conforms to this 
drainage of adjacent lands nor shall the finished fill concentrate run-off requirement. 
waters on adjacent areas 

The surface drainage shall be consistent with the surrounding area Final grading conforms to this 
requirement. 
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REGULATORY REQUIREMENTS AS-BUILT CONDITIONS 

The completed landfill shall be graded in a suitable manner to facilitate the Final grading conforms to this 
use of the fill as planned requirement. 

The finished landfill will be planted with appropriate vegetation to promote Vegetation generally conforms to 
stabilization of the cover this requirement. 

Additional non-regulated items: 4 11 steel vent pipes installed 
3 11 perforated piping installed in 
100 ft grid. QA/QC program 
required per specs . 
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REMARKS 
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TABLE 2B 

COMPARISON OF REGULATORY REQUIREMENTS VS AS-BUILT CONDITIONS 
PHASE II - 1971 REGULATIONS 

REGULATORY REQUIREMENTS AS-BUILT CONDITIONS 

All sanitary landfills shall be designed by an engineer experienced or Closure plan designed by Gale 
knowledgeable in matters of solid waste disposal. Engineering. 

Cover material shall be free of materials that would attract flies and Cover material appears to conform 
rodents, free of large objects that would hinder spreading and compaction, to this requirement. 
and shall not be easily eroded by water or wind 

Final cover material shall support cover vegetation Vegetation generally well 
established. 

Cover material layer shall be a total minimum depth of 2' 6" minimum sand buffer layer 
below membrane, 12" sand layer 
above membrane, 6" topsoil 
installed. 

Final cover shall be graded so that surface water will not accumulate and Final slopes are minimum of 2 % . 
shall be at a slope of not less than 2 % 

The landfill shall be graded and provided with a drainage system to 30 mil PVC membrane (720'x15') 
minimize surface water runoff onto and into the fill, to prevent erosion of and rip rap swale installed. Final 
the fill, to drain off rain water falling on the fill, and to prevent the grading conforms to this 
collection of standing water requirement. 

The finished works shall not in any way cause interference with proper Final grading conforms to this 
drainage of adjacent lands nor shall the finished fill concentrate run-off requirement. 
waters on adjacent areas 
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TABLE 2B (Cont) 

REGULATORY REQUIREMENTS AS-BUILT CONDITIONS 

The surface drainage shall be consistent with the surrounding area Final grading conforms to this 
requirement. 

The completed landfill shall be graded in a suitable manner to facilitate the Final grading conforms to this 
use of the fill as planned requirement. 

The finished landfill will be planted with appropriate vegetation to promote Vegetation generally conforms to 
stabilization of the cover this requirement. 

Additional non-regulated items: 4" Vent pipes installed. 
3" perforated piping installed in 
100 ft grid 
Membrane seams air lance tested. 
QA/QC program required per 
specs. 
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TABLE 2C 

COMPARISON OF REGULATORY REQUIREMENTS VS AS-BUILT CONDITIONS 
PHASE III - 1971 REGULATIONS 

REGULATORY REQUIREMENTS AS-BUILT CONDITIONS REMARKS 

All sanitary landfills shall be designed by an engineer experienced or Closure plan designed by Gale 
knowledgeable in matters of solid waste disposal. Engineering. 

Cover material shall be free of materials that would attract flies and Cover material appears to conform 
rodents, free of large objects that would hinder spreading and compaction, to this requirement. 
and shall not be easily eroded by water or wind 

Final cover material shall support cover vegetation Vegetation currently well 
established. 

Cover material layer shall be a total minimum depth of 2' 6" sand buffer layer below 
membrane, 12" sand layer above 
membrane, 6" topsoil installed 

Final cover shall be graded so that surface water will not accumulate and Final slopes are a minimum of 2 % . 
shall be at a slope of not less than 2 % 

The landfill shall be graded and provided with a drainage system to 30 mil PVC membrane installed. Drainage swales require cleaning 
minimize surface water runoff onto and into the fill, to prevent erosion of Final grading conforms to this to be made fully operational. 
the fill, to drain off rain water falling on the fill, and to prevent the requirement. 
collection of standing water 

The finished works shall not in any way cause interference with proper Final grading conforms to this 
drainage of adjacent lands nor shall the finished fill concentrate run-off requirement. 
waters on adjacent areas 

The surface drainage shall be consistent with the surrounding area Final grading conforms to this 
requirement. 
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TABLE 2C (Cont) 

REGULATORY REQUIREMENTS AS-BUILT CONDITIONS 

The completed landfill shall be graded in a suitable manner to facilitate the Final grading conforms to this 
use of the fill as planned requirement. 

The finished landfill will be planted with appropriate vegetation to promote Vegetation conforms to this 
stabilization of the cover requirement. 

Additional non-regulated items: 6" steel vent pipes installed. 
3" perforated piping installed in 
100 ft grid. 
Topsoil tests conducted 
QA/QC program required per 
specs. 
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TABLE 2D 

COMPARISON OF REGULATORY REQUIREMENTS VS AS-BUILT CONDITIONS 
PHASE IV A - 1971 REGULATIONS 

REGULATORY REQUIREMENTS AS-BUILT CONDITIONS 

All sanitary landfills shall be designed by an engineer experienced or Closure plan designed by Gale 
knowledgeable in matters of solid waste disposal. Engineering. 

Cover material shall be free of materials that would attract flies and Cover material appears to conform 
rodents, free of large objects that would hinder spreading and compaction, to this requirement. 
and shall not be easily eroded by water or wind 

Final cover material shall support cover vegetation Vegetation currently well 
established. 

Cover material layer shall be a total minimum depth of 2' 6" sand buffer layer below 
membrane, 12" sc1nd layer above 
membrane, 6" topsoil installed. 

Final cover shall be graded so that surface water will not accumulate and Final slopes are a minimum of 2 % . 
shall be at a slope of not less than 2 % 

The landfill shall be graded and provided with a drainage system to 30 mil PVC membrane installed. 
minimize surface water runoff onto and into the fill, to prevent erosion of Final grading conforms to this 
the fill, to drain off rain water falling on the fill, and to prevent the requirement. 
collection of standing water 

The finished works shall not in any way cause interference with proper Final grading conforms to this 
drainage of adjacent lands nor shall the finished fill concentrate run-off requirement. 
waters on adjacent areas 

The surface drainage shall be consistent with the surrounding area Final grading conforms to this 
requirement. 
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TABLE 2D (Cont) 

REGULATORY REQUIREMENTS AS-BUILT CONDITIONS 

The completed landfill shall be graded in a suitable manner to facilitate the Final grading conforms to this 
use of the fill as planned requirement. 

The finished landfill will be planted with appropriate vegetation to promote Vegetation conforms to this 
stabilization of the cover requirement. 

Additional non-regulated items: 6" steel vent pipes installed 
3" perforated piping installed in 
100 ft grid. 
Membrane seams air lance tested 
QA/QC program required per 
specs. 
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TABLE 2E 

COMPARISON OF REGULATORY REQUIREMENTS VS AS-BUILT CONDITIONS 
PHASE IVB - 1990 REGULATIONS 

REGULATORY REQUIREMENTS AS-BUILT CONDITIONS 

Oversight Requirements 

The construction shall be in compliance with a QA/QC plan approved by Closure of Phase IV conceptually 
the MADEP agreed to by DEP in a letter dated 

May 19, 1989. 

An independent professional engineer, knowledgeable and experienced in Construction overseen by Army 
matters of landfill construction, shall oversee all construction activities personnel. 

Final covers shall be constructed under the direction of a person with Cap installed by experienced 
extensive experience in the installation of final caps contractors specializing in cap 

installation. 

Each phase of cap construction shall be carried out and inspected under the Cap construction inspected by 
direction of the independent professional engineer who shall certify that representatives of the membrane 
each phase was completed in accordance with approved plans and manufacturer and the Army. 
specifications 

The independent engineer shall ensure that the completed phase is graded Not inspected by a professional 
in a manner that facilitates surface drainage, is consistent with the engineer, however, final grading 
surrounding topography, and does not interfere with proper drainage of conforms to this requirement. 
adjacent lands or concentrate run-off waters on adjacent areas 

The independent professional engineer shall ensure that as-built plans Final grading plan is stamped by 
accurately reflect the constructed facility the surveyor. 
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TABLE 2E (Cont) 

REGULATORY REQUIREMENTS AS-BUILT CONDITIONS 

A copy of the engineer's certification on all construction and QA/QC Construction not certified by an 
activities shall be submitted to the DEP engineer. 

Per/ ormance Standards 

Minimize percolation of water through the final cover system into the 40 mil PVC membrane installed. 
landfill to the greatest extent practicable 

Promote proper drainage of precipitation Final grading conforms to this 
requirement. 

Minimize erosion of the cover Final grading conforms to this 
requirement and vegetation is well 
established. 

Facilitate venting and control of the landfill gas Vent system installed. 

Ensure isolation of the landfill wastes from the environment Landfill membrane installed. 

Accommodate settling and subsidence of the landfill such that the above No settlement or subsidence 
performance standards will continue to be met observed. Appears to be in 

conformance. 

Design Standards 

Minimum top slope of 5 % , maximum side slope of 3 horizontal to 1 Slopes are in conformance. 
vertical 

Be constructed of material compatible with expected landfill gases Sand and PVC membrane _comprise 
cap. 

Be constructed to minimize erosion Final grading and vegetation 
conform to this requirement. 
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TABLE 2E (Cont) 

REGULATORY REQUIREMENTS AS-BUILT CONDITIONS REMARKS 

Be constructed to protect the low permeability layer from adverse effects PVC membrane and sand layer 
of frost provided. 

Be constructed to maintain slope stability Final grading and vegetation 
conform to this requirement. 

Component Standards 

Subgrade layer: provide adequate structural support for the final cover 6 11 sand layer installed below 
system and be capable of accommodating anticipated subsidence or settling membrane. 
without impairing its ability to provide structural support; be free of 
materials that may damage or abrade the low permeability layer or venting 
layer; be of sufficient thickness to cover all solid waste 

Landfill gas venting layer: provide for ·the free movement of landfill gas 3 11 perforated piping installed in 
out of the landfill to gas control devices or vents; placed below the low sand layer below PVC membrane. 
permeability layer; minimum hydraulic conductivity lxl0·3 cm/sec; be 
bound on upper surface with filter material where required to ensure 
integrity of the layer is maintained 

Low permeability layer: minimize to the greatest extent practicable the 40 mil PVC membrane installed. 
movement or percolation of water into the landfill; promote positive Field seams sealed. 
drainage off the landfill cover system and prevent erosion; be designed and 
constructed to remain impervious for the expected life and post-closure 
period of the landfill; comprised of: 

Soil: minimum compacted thickness of 18 11
; maximum hydraulic 18 11 of compacted soil installed per 

conductivity of lx10·1 cm/sec throughout the entire thickness; compacted to requirements. 
minimize void spaces; capable of supporting the weight imposed by post-
closure use without settling or causing or contributing to failure of the low 
permeability layer; be free of materials that may cause or contribute to the 
increase in permeability or failure of the low permeability layer or 
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REGULATORY REQUIREMENTS 

Flexible membrane liner: sufficient thickness as determined by DEP; 
constructed to ensure the seams connecting FML panels are of equal or 
greater strength than the panels or manufacturer's seams within panels and 
are oriented parallel to the slope and not across the slope; have sufficient 
flexibility and strength (tensile strength, puncturability, stress cracking, and 
chemical compatibility); capable of being seamed to produce leak-tight, 
high-strength seams that retain their integrity; be constructed of materials 
or using methods to minimize erosion of soils 

Drainage layer: provide continuous and free-flowing drainage over the 
entire low permeability layer; placed above the low permeability layer; 
minimum of 6" of soil with hydraulic conductivity of at least lxW-3 cm/sec 
or an approved geosynthetic net; if geosynthetic net it must be of sufficient 
strength to prevent deformation and impairment of function by the weight 
of vehicles or the final cover, have sufficient flow capability, and be 
properly oriented for proper function 

Vegetative support layer: protect underlying layers from the effects of 
desiccation, extremes of temperature, and erosion; minimum of 18" thick 
of which 12" shall consist of soil capable of supporting selected vegetation 
and 6" may be a drainage layer 

Vegetative cover layer: provide complete coverage of the landfill; 
minimize erosion of the landfill; promote evapotranspiration of water to the 
maximum practicable extent; provide effective and permanent cover 
compatible with the site which shall minimize erosion of the underlying 
materials; have root systems that shall not compromise the drainage layer 
or low permeability layer; be composed of plants capable of self
propagation 

AS-BUILT CONDITIONS 

40 mil PVC membrane installed 
per requirements. Factory and 
field seams tested. Reports 
included. 

6" sand drainage layer installed 
above membrane. 

12" topsoil installed above 6" sand 
drainage layer. 

Vegetation is well established over 
the entire area. 
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TABLE 2E (Cont) 

REGULATORY REQUIREMENTS AS-BUILT CONDITIONS REMARKS 

Air quality protection system designed to control the concentration of 3" perforated piping in 100 ft grid 
explosive gases at 25 % of the Lower Explosive Limit of individual and gooseneck gas vents installed. 
components via passive gas vents provided in final cover areas and 
designed to: maintain integrity of the low permeability cap at the 
penetration of the cap; provide adequate venting of landfill gases to prevent 
the buildup of explosive concentrations of gas and lateral migration of 
gases beyond the boundaries of the landfill; with "T's", goosenecks, or 
equivalent at the top of the riser pipe; allow for retrofitting for active gas 
recovery or treatment system if required later; operate without clogging; 
remain secure from vandalism 

Groundwater monitoring systems: minimum of one monitoring well or Numerous monitoring wells 
cluster of wells upgradient for background samples; minimum of 3 installed as part of CERCLA 
monitoring wells or clusters of wells downgradient; wells installed by activities. Groundwater currently 
licensed driller and constructed in manner approved by the DEP being monitored. 

Surface water monitoring system, if required Not applicable. 

Gas monitoring capability 3" perforated piping in 100 ft grid 
and gooseneck gas vents installed. 
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8.0 CURRENT CONDITIONS 

A visual survey was conducted by Stone & Webster to assess the current conditions of the 
landfill. The landfill is in good condition with no major deficiencies being observed during 
the survey. However, minor deficiencies were noted which are discussed in the following 
subsections. These conditions will be rectified as part of the CERCLA process. Figure 2 
(sheets 1 through 3) presents the results of a topographic survey conducted for the site 
together with relevant information regarding the as-built and current conditions of the landfill 
including the areas that need improvement. 

8.1 PHASE I 

The west-central portion of Phase I contains a depressed area into which water has ponded to 
a depth of approximately one foot. It appears the subsurface material has settled slightly in 
this area causing this localized condition. There is no other evidence of major settlement in 
the Phase I area. This depressed area must be rectified before more significant problems 
arise in this area. 

The drainage swales along the eastern and western perimeters are currently overgrown with 
vegetation and at certain times of the year contain areas of standing water. Additionally, 
portions of their embankments have eroded, particularly in the western swale. A portion of 
the liner is also exposed near the western swale and the hill adjacent to the western bank of 
this swale has eroded in places. None of these deficiencies are considered very significant at 
this time, but they must be corrected in ·the near future to ensure that the swales function 
properly to transport surface water runoff from the landfill area. 

There is an area along the southern edge of Phase I where surface water runoff has created a 
new drainage swale through the landfill. This swale should be enhanced to facilitate drainage 
through this area. Future erosion in this area can be avoided, if the runoff is allowed to flow 
in a predetermined manner. 

The vegetative cover of Phase I appears to be well established although some areas, 
particularly near the eastern perimeter, appear to be slightly deficient of topsoil. Based on 
observations from the existing landfill maintenance and monitoring program, unwanted 
vegetation, such as purple loosestrife, is establishing a foothold in the Phase I area, a 
condition which must be dealt with. 

8.2 PHASE II 

The rip-rapped drainage swale along the northeast portion of Phase II has had a significant 
amount of sand deposited along its length. It appears that the swale is not functioning as 
designed, and in fact has been filled in one location to provide vehicle access between the 
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landfill and the adjacent borrow area. The swale along the southern perimeter is overgrown 
with vegetation and contains areas of standing water. Both of these conditions must be 
corrected to ensure proper surface drainage of the landfill. 

There is no evidence of any major settlement of the cap and the vegetation appears to be well 
established except for some sparse areas along the eastern perimeter which will require some 
additional topsoil and seeding. 

8.3 PHASE III 

The Phase III area appears to be in very good condition with the vegetation well established 
and surface water runoff draining as per design. The concrete flared end drainage structure 
at the southern end is in good condition although the drainage swale is overgrown and must 
be cleaned out. There is no evidence of any major settlement of the cap. 

8.4 PHASE IV A 

Phase IV A appears to be in very good condition with the vegetation well established and the 
surface water runoff draining as per design. 

8.5 PHASE IVB 

Phase IVB appears to be in very good condition with the vegetation well established. The 
existing catch basins along the western perimeter require some minor corrective action in the 
form of resetting rims, regrading areas adjacent to the rims, to ensure that the runoff enters 
the catch basins. The cleaning of sediments in some of the basins is also recommended. For 
the most part, however, the drainage system appears to be functioning adequately. 
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9.0 CONCLUSIONS 

Based on a review of available documentation and a visual survey of the as-built conditions 
of SHL, the closure of the landfill was in general conformance with the design plans 
approved by MADEP in 1985, and that the closure meets the intent of the regulations in 
effect at the time of the phased closure operations. 

There are minor deficiencies in the existing condition of the landfill which are not considered 
significant, but which must be corrected in the near term to restore the cap to its optimum 
design. 
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10.0 RECOMMENDATIONS 

10.1 CAP Th1PROVEMENT RECOMMENDATIONS 

The following improvements are recommended for the cap at SHL: 

• Correct the ponded area in Phase I to improve the drainage through the area and 
account for future settlement which might lead to a redevelopment of the problem. 

• Clean out and refurbish the drainage swales around the perimeter of the landfill to 
facilitate surface water drainage off the landfill. 

• Provide additional topsoil and reseed the areas of Phases I and II which have become 
sparse. This will enhance the growth of vegetation in these areas. 

• Address the issue of unwanted vegetation, such as purple loosestrife, which can 
aggressively push other vegetation out until it dominates an area. 

• Recover the small section of membrane that is exposed in Phase I. 

• Regrade the areas around the catch basins in Phase IVB to enhance drainage . 

• Stabilize the hill adjacent to Phase I to prevent future erosion. 

• Install culverts under the road that has been constructed through the drainage swale 
leading to Plow Shop Pond. 

• Provide a new drainage swale in the center of the landfill (approximately the southern 
edge of Phase I) where surface water has etched a new path through the slope. By 
providing a designated course through the center of the landfill, it is less likely that 
future erosion will occur. 

10.2 LONG TERM MAINTENANCE AND MONITORING 

Long-term monitoring is required to ensure the landfill is maintained properly for the 
required post-closure period of 30 years. In particular, the monitoring program should be 
designed to identify potential problems for early repair before the problems escalate. A 
detailed long-term monitoring plan will be prepared and provided as part of the CERCLA 
process. The following steps are recommended to be included as part of that long-term 
monitoring program. 
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• Annual visual surveys should be conducted by individuals knowledgeable in landfills 
as well as plant growth concerns in order to detect and correct problems such as 
erosion, slipping of soil on the cap, depressions caused by settlement of the refuse 
layer, the reduction or loss of vegetative cover and invasion of undesirable vegetation 
or animals which might compromise the flexible membrane. Any problems detected 
should be repaired and remediated. 

• The entire landfill area should be mown on an annual basis to assist with the visual 
surveys. 

• The environmental monitoring systems should be brought into compliance with the 
current regulations and their maintenance continued. A detailed environmental 
monitoring checklist will be prepared as part of the long-term maintenance activities. 

10.3 LONG TERM GROUNDWATER MONITORING 

As stated in the Final FS, groundwater monitoring is proposed to monitor groundwater 
quality at SHL and to assess future environmental impacts. Based on the hydrogeologic 
interpretation and analytical data presented in the RI Addendum Report and the modeling 
presented in the Final FS, a modified groundwater monitoring program was proposed by 
ABB-ES. Six wells included in the current program, but interpreted as cross-gradient, were 
deleted and replaced with five existing wells better positioned to monitor downgradient 
groundwater quality. In addition, installation of three new wells was proposed at the north 
end of the landfill to create nested triplets of shallow/water table, mid-depth, and deep 
overburden wells at SHL-9, SHL-22, and SHL-5. Wells would be sampled semi-annually 
for a minimum of 30 years, consistent with 310 CMR 19.142. Because the Preferred 
Alternative includes institutional controls which would prohibit installation of drinking water 
wells, semi-annual monitoring should be sufficient. Monitoring locations and analytical 
parameters are included below. Detailed plans for long-term groundwater monitoring will be 
developed at a later date and submitted for regulatory review and concurrence as part of the 
CERCLA process. 
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Monitoring Well 
Locations 

SHL-3 

SHL-4 

SHL-5 

SHL-9 

SHL-10 

SHL-11 

SHL-19 

SHL-20 

SHL-22 

CLOSE-OUT REPORT 

Monitoring Parameters 

Volatile Organic Compounds 
USEPA Method 624 plus acetone, 2-butanone, 2-methyl 
pentanone, and xylenes 

Inorganics 
Arsenic, Barium, Cadmium, Chromium, Cyanide, Iron, Lead, 
Manganese, Mercury, Selenium, Silver, Copper, Zinc 

General Parameter 
pH (measured in field) 
Temperature (measured in field) 
Specific Conductance (measured in field) 
Dissolved Oxygen (measured in field) 
Oxygen-reduction potential (measured in field) 
Total Dissolved Solids 
Total Suspended Solids 
Chloride 
Hardness 

SHM-93-lOC Nitrite-Nitrate as N 
Sulfate 

SHM-93-22C Alkalinity 
Biochemical Oxygen Demand 

3 Newly Installed Wells Chemical Oxygen Demand 
Total Organic Carbon 

Note: Groundwater elevations will be measured as part of the groundwater sampling 
program. 

Stone & Webster Environmental Technology & Services 
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ABB-ES 
AEC 
AOC 
ASL 

CERCLA 
Act 
CMR 
COR 

DEQE 

E&E 
EPA 

FS 

IAG 

MADEP 

NED 
NPL 

QA/QC 

RCRA 
RI 
ROD 

SA 
SHL 

USACOE 

March 15, 1996 

CLOSE-OUT REPORT 

GLOSSARY OF ACRONYMS AND ABBREVIATIONS 

ABB Environmental Services, Inc. 
Anny Environmental Center 
Area of Contamination 
Above Sea Level 

Comprehensive Environmental Response, Compensation and Liability 

Code of Massachusetts Regulations 
Close-Out Report 

Dept. of Environmental Quality Engineering 

Ecology and Environment, Inc. 
Environmental Protection Agency 

Feasibility Study 

Interagency Agreement 

Massachusetts Dept. of Environmental Protection 

New England Division 
National Priorities List 

Quality Assurance/Quality Control 

Resource Conservation and Recovery Act 
Remedial Investigation 
Record of Decision 

study area 
Shepley' s Hill Landfill 

U.S. Anny Corps of Engineers 
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Purpose 

Design Report 

Fort Devens Sanitary Landfill 

Fort Deven~. Mass. 

This design report is prepared by Gale Engineering Company, Inc., Braintree, 
Mass. as part of their consulting engineering services relative to the Fort 
Devens sanitary landfill to provide additional information not readily shown 
on plans for the sanitary landfill and to discuss the basis on which various 
aspects of the design are predicated. In addition, certain specific infor
mation needed by the Massachusetts D.E.Q.E. for their review is included. 

General Description 

The sanitary 1 andfi 11 is 1 ocated oi. approximately 50 acres of open 1 and at the 
northerly limit of the main fort. The site is generally bounded by Plow Shop 
Pond, Shepley's Hill, the main fort area and a wetland/woodl~nd to the north. 
In the Fort Devens master plan, the future use of the area is for open space. 
which ·could be compatible with the completed, capped landfill. Prior to the 
start of dumping in the late 1940 1 s, the site contained several kettle holes 
and a wetland~hydrologically connected to the present wetland at the north 
boundary. The nearest buildings are located on the fort to the south, with 
several residences on private property to the northwest being- the next closest 
structures. A buffer between the refuse area and all buildings has been main
tained to reduce detrimental environmental impacts such as gas migration, odors 
and visual disturbance. Ther~re several wells .located within 2000 feet of the 
site. 

Existinq Topography 

The existing topography consists of large areas of uneven and unvegetated 
surfaces, both above refuse and in locations where cover material has been 
excavated. The general slope of the surface directs runoff toward the north, 
but many depressions exist which act a::; retention areJs. Development of the 
landfill has been hampered by a lack of planning which has resulted in the 
existing, unsatisfactory conditions. The site, in its virgin state, had 
several kettlE holes and wetlands which have been filled with refuse, some of 
it being placed below the groundwater- table, which is approximately elevation 
217. The 100 year flood, based on the FIRM maps for the Town of Ayer, would 
reach an elevation of 222 and would cause additional saturation ~f refuse, 
particularly at the northern portion of the landfill. Shepley's Hill, the 
western boundary, has many ledge outcrops visible, indicating only shallO\'i 
soil cover with the water table probably being at the ledge face at a depth of 
only several feet. The plans of the existing topography are based on ~erial 
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mapping done i.n 1982 and upgraded by field survey work done in December 1983. 

Field Inv 0 c::tigations and Research 

A major aspect of our services for the Fort Devens sanitary landfill was de
termining the exi:sting extent of refuse depo~iti.on. To accomplish this goal t 

we retained a private contractor to excavate a series of forty test pits at 
various locations around th.e perimeter of the site. Two areas of special 
interest, the site adjacent to the northern boundary (wetlands) and a location 
to the southeast .where reports indicated flammable fluids, were investigated 
extensively~ The northern area had substantial amounts of decaying rubbish 
which we have recommended be removed and replaced with clean fill to create a 
"virgin" buffer between the wetland and the landfill. The flammable fluids 
report was not substantiated by test pits. or other research. As noted on the 
plan, a substantial portion of the information was gained by interviews with 
various base personnel and civi.lians employed off-base. All data was cross
checked for accuracy by independent means including test pits, interviews or 
written materials as appropriate. We have proposed to cap all refuse areas 
t hdt remain after remova 1 of refuse i.n some areas to reduce the potenti a 1 for 
leachate formation. 

Operations Plan 

Based on data provided by Fort Devens personnel, the anticipated refuse disposal 
rate is 30 tons per day, which is equivalent to 5 lbs. per person per day for the 
base population of 12,000. The refuse consists of generally domestic waste with 
limited amounts of demolition material. This design rate appears to be highly 
conservative based on our experience since tires, appliances and other items of 
salvage value are recycled by the Property Disposal office. The refuse is de
posited in dumpsters located at various locations on the base which are then con
solidated by packer trucks which bring the refuse to the landfill for disposal. 
Refuse brought to the 1 andfi 11 by other methods is minima 1. Due to the refuse 
composition, disposal methods and improved operating methods we expect an in-site 
density of 1000 lbs. per cubic yard of refuse. Based on the design disposal rate, 
predicted in-site density and proposed operating procedures, we expect the re
maining life of the landfill at approximately four years. We believe that the 
life may be slightly extended by recycling additional materials or due to the con
servatision in the disposal rate. The area of operations consists of approxi-
mately 20 acres located near the existing access road and on top of refuse pre
viously deposited. Cell construction will consist of windrows in a north-south 
direction along the grid lines (100 1 apart maximum) with heights of no more than 
ten feet (sixty feet across at the base with 3:1 slopes). The cell bottoms will 
be pitched to drain toward the south when empty with temporary berms at the top 
of the working area to prevent leachate formation. In accordance with D.E.Q.E. 
rules, refuse will be deposited in two foot layers with six inch daily cover. _be
tween refuse layers. There is adequate cover material of acceptable quality 
available on the site which will be . excavated as part of the grading of off-landfill, 
"virgin" areas. 

. . - .- ·:· . 

j 

I 
·' 



II 

• 
' II 
• • • 
:. 
• • 

Design Report 
Fort Devens Sani.tary Landfi 11 
Fort Devens, Mass. 

Page 3 

Much of th.e present operati.on of the landfi.11 confonns to existing D.E.Q.E . 
regul ati.ons. · Some. improve.ments i.n control of litter and drainage wi 11 be made 
to conform with tlie operati.ng i,J, .Jce.dures specffi'ed as part of this project. 
The present access. road (paved wi.tli a lockable gate), fire protection equipment 
(hydrant, exti.nguishers), persanne1-€qufpment shelter and bulldozer are generally 
adequate. An excellent salvage program and hazardous waste controls are present 
at the base which act to prevent unacceptable wastes from being deposited at the 
landffll. The operating procedures also provide a realistic means of determining 
acceptable limits of litter for various areas within the project site. 

Proposed Topography 

The proposed topography takes into consideration adjacent areas in addition to 
the area in which refuse has been deposfted. The refuse area will be filled to 
a high point located near the access road at the southwest corner. This "dome" 
will have a maximum elevation of 274, which will keep it below the rest of 
Shepley's Hill and approximately at the tree linP of the hills along Plow Shop 
Pond. This will reduce the visual impact substantially. Areas not included in 
the operations plan will be graded to a 2% slope, with runoff being split to 
several different discharge locations to the north and east. The operations p1an 
area will be graded at 3%, with a maximum proposed depth of fill of ten feet. Two 
diversion di.tches, one a 1 ong the base of Shepley I s Hi 11 and one along the south
easterly limit of the refuse area, will be constructed to intercept off-site and 
on-site runoff. The southeasterly ditch will intercept a proposed subsurface 
drain, with several catch basins, that will intercept runoff at the access road 
and areas to the southwest and two existing subsurface drains. All of the drains 
will be equipped with grease/oil traps to prevent pollution. An impermeable cap 
\!Jill be installed on the refuse area and extend to the proposed subsurface drain, 
southeasterly ditch and Shepley's Hill ledge to prevent leachate formation. During 
the grading of the area, refuse will be removed from all areas· beyond the limits of 
the cap, including a 100 foot buffer between the wetland to the north and the land
fill. 

Drai n·age 

Presently there is no runoff control on the site, so some rainfall collects in 
depressions causing leachate from percolation while the remainder flows to the 
wetlands (north) and Plow Shop Pond (east). Due to the limited soil cover on 
Shepley's Hill, paved and highly impermeable areas to the south and the high slopes 
along the various hills to the east, we have estimated the runoff coefficient at 
45% for existing conditions. This coefficient will roughly double to 90% causing 
increased runoff rates and volumes. Due to the relatively large area and volume 
of Plow Shop Pond, the impact on that body will be minimal; however, the wetlands 
located to the north will be measurably impacted. Based on an increased flow of 
approximately 50 c.f.s., an additional volume of runoff of 1.5 acre-feet will be 
discharged into the wetland during a 10 year storm. The flooded area between the 
spillway and the railroad culvert downstream is approximately eight acres, based 
on the Ayer FIRM map, so an increase of .2 foot is expected. This will be reduced 
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somewhat since flow through the railroad culvert will increase because of the 
higher water surface. I.n a 100 year storm, the spi11way would be totally in
undated and the flooded area that would l'>e i.mpacted would include both Plow 
Shop Pond and the wetland so the effect would be negligible. The subsurface 
drain to the southwest is designed for a 10 year st:' 1 and the d, version 
ditches to the west and southeast are adequate for 100 year storms. Consider
ation of flow veloci.ti~s and erosion led to the use of several grade stabilization 
structures and riprap at outfalls. 

Leachate Collection 

Although we have prepared a design for a leachate collection system, we do not 
believe that this is an appropriate solution to a problem which is bnly potential 
and/or undefined at this time. Due to the age (40+ years) of the lc..ndfill, the 
extent of area in which refuse has already been deposited, the dumping of refuse 
directly into a groundwater in the early days of landfill us·e and the proposed 
use of mitigating measures, the installation of a leachate collection system 
appears unreasonble. If a leachate problem is found to exist, then it will 
probably be connected to past practices and require remedial measures th~t would 
pertain to the entire site (pumping perimeter tJells, perimeter barrier, removal o.f 
refuse) and thus include the operations area, which is located within the -area in 
\\lhich refuse has al ready been deposited. We recommend the capping of areas not 
contained in the operation .area as soon as grading is completed, installation of 
the proposed subsurface drain and diversion ditches and implementation of the 
operations plan and procedures which will act to substantially reduce future leachate 
formation at the site. We have done limited testing of surface and ground waters in 
the vicinity of the landfill (Appendix A) which supports our contention that a 
leach ate .co 11 ection system for the operation area is inappropriate . 

Water Monitoring 

To detect leachate discharges from the landfill and other degradation of water ~uality 
we hilve proposed a surface and groundwater monitoring system. Samples will be taken 
three times per year and tested for a range of parameters that have been found to be 
indicative of leachate. This list of parameters includes those cont~ined in the 
D.E .Q.E. draft regulations and additional chemicals we consider to be of significance .. 
Additi onal parameters, or increased testing frequency, may be proposed in the future 
based on the results of the first several samples. The five groundwater monitoring 
wells have been located to provide data on groundwater entering the site (wells #1 
and #2) and leaving the landfill (wells #3, #4 and #5) so that an evaluation of the 
impact of the landfill .on groundwater quality can be mi?.de by comparision of the 
results. The surface water samples have been laid out with the same rationale of 
some upgradient (#1, #2 and #3) and some downstream (#4 - #11) to provide a basis 
of comµ arison. It should be noted that if a degradation of Plow Shop Pond occurs 
w~th o~ without a consistent degradation of groundwater passing through the land-
fill site, that a survey of the existing industrial .sites on the north side of the 
pond should be undertaken to . determine if one, or more, are discharging pollutants 
that_are impacting on the pond's water quality. Data on 13arcad equipment, being 
considered for well sampling, is included in Appendix B. 
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Gas Control 

Gas control is a topi.c which, si.mi.1ar to leachate collection, has not been well 
studied as yet so there is little data on which to base designs. We are p~~posing 
to install perforated pipes along all grid linet (100 feet on center, east-west 
and nort~. :>uth) cross-connected to allow flow in all directfons. These pipes will 
be· installed in the top gravel cover layer) approximately 3 inches below the im
permeable cap material. The gravel cover and sand/gravel cap cushion will fac
ilitate the migration of gas to the perforated pipes due to their high permeability . 
At convenient locations, determined by future uses of the area and any indications 
of gas pocketing, vents will be installed to tap into the perforated pipe network 
and release the gas. There are no buildings within several hundred feet of the 
landfill and the buffer areas are generally open, vegetated spaces that are un
derlain by· gravel, so the gas would tend to be released into the atmosphere, if 
it did travel into the buffer-zones. The nearest buildings are also 11 slab-on
grade11 construction which minimizes the potential for gas trapping. There are no 
plans for future buildings to be placed on the refuse deposition areas. 

Mobilization Dump 

To -~ :ovide an environmentally safe site for refuse disposal in case of a national 
emergency, we have designed a minor landfill (capacity less than 10,000 cub. yards) 
on a virgin porti.on of the site along the easterly boundary . . Since this mobili
zation dump is for emergencies only, it is our opinion that its design and operation 
does not have to be in strict conformance with D.E.Q.E. rules; although, we have 
endeavored to meet most of the regulations. Our design includes an impermeable 
liner extendiog across the bottom and up the sides (3:1 slopes) of the excavation, 
1·:ith cover material from the hole to be stock piled around the top perimeter and 
loam with seed to stabilize the slopes and cover material. A catch basin and sub
surface drain sys tem is propo=,ed for draining any rainfall th.at falls in the lined 
area. This drain system can be quickly rerouted to discharge into a leachate coll
ection tank once refuse has been deposited in the excavation and thus will protect 
the environment. The limi t of refuse being 100 feet from the limit of the 100 
year flood and more than twenty feet above maximum groundwater le"vels also acts as 
a mit igating measure for possible environmental damage . The only signi"ficant 
environmental protection measure that is not included is a groundwater monitoring 
i-,ell located downgradient of th,: dump which was not included due to inaccessibility 
of the area and the minimal potential of leachate contamination since a liner is 
to be installed. 

Hydrogeology 

Much of the information concerning the hydrogeol ogy of the l andfi 11 site was 
comp iled by Captain Robert Farrell in 1980. He determined that the site was 
formerly four kettle holes in a glacial sand and gravel deposit that extended 
to a depth of over 100 feet. It can be visually verified that Shepley 1 s Hill, 
adjacent to the landfill, is a .bedrock drumlin with very shallow soil co.ver. 
His research indicated that there were wetlands in the bottoms of -the kettle 
holes and that probably refuse was deposited directly into the groundwater and 
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has novJ reached a thickness of 15-30 feet. Based on limited data concerning 
groundwater slope, grain size, porosity and groundwater flow direction, 
Captain Farrell found that the groundwater flow is approximately 130 feet/year 
in a northeasterly or easterly direction. Since this direction is quickly 
in:ercepted by Plow Shop Pond, it is very pr--'.:>able that any landfill leachate 
1·1ould discharge to the pond. It may be possible for some leachate to pass 
under the pond, although there have been no reports of contamination and an 
extensive study would be needed to determine if this has occurred. Estimates 
of leachate generation have ranged from 25,000 g.p.d. - 118,000 g.p.d., de
pending on the parameters used. Captain Farrell's recommendations included: 

1. Capping the 1 rndfi 11 site. 

2. Installation of diversion ditches. 

3. Improved operation methods. 

4. Development of a closina plan. 

All of these items have become part of this project. 
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RESULTS 01: l\Ni\LYSES ON Si\Hl'Ll·:s HJ::Cl.-:IVlm PROH Gi\LE Et'i.,.i:LmEHING IN FJ,;1J. FROM F'ORT DEVENS I Ml\. 

Sample No. Result, mg/1 
Ni Cd ?b Zn Ag Cr cu Mn Fe Ca Mg Hg Se 

30 5.7 0.020<0.001 

11 2.5 0.060(0.001 

7.9 1.7 0.012<0.001 

1 

2 

3 

4 

2.85 . 0.0087 0.019 0.440 0.0004 0.053 0.045 0.275 5.0 

2.80 0.0047 0.204 0.137 0.0002 0.017 0.011 0.075 0.47 

0.68 0.0044 0.024 0.209 0.0003 0.008 0.017 0.050 4.25 

0.72 0.0070 0.021 0.252 0.0002 0.012 0.018 1.75 0.30 101 11 0 • 0 0 2 <0 • O O 1 

1 

2 

3 

4 

As K 

0.0030 3.05 

0.0020 1.90 

<0.0010 1.60 

0.0045 11 

c1- S04 

25.7 - 20 

53. 6 11.-7 

54 10 

100 47 

Sample 1 - Drinking H20 no cl 2 @ well 
Sample 2 - Surface on top of Spillway 
Sample 3 - Surface at R.R. Tracks 
Sample 4 - Well at plow shop 

NH 3 -N 

0.75 

0.17 

0.22 

0.55 

3-.:lK -84-

N03-N 

1.0 

1.0 

0.9 

3.0 

Na 

17 

15 

18 

37 

Alkalinity 
mg/1 as CaC03 

120 

13 

15 

160 

pH 

7.55 

7.4 

8.3 

7. 4 9 

~b'~~ ------------------------ -- --- -
James c. O'Shaughnessy, Ph.D.,P.E. 

~~-~-@~---
Frederic C. Blanc, Ph.D.,P.E. 

Note: All samples filtered through 0.45u filter and then acidified prior to metals analysis. 
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Sample No. 

1 

2 

3 

4 

Spcciflc Conductance 
micromhos/cm 

437 

258 

286 

794 

• 
3 - .28- Bf 

TOC ,m~/1 

a. 

1 

2 

4 

con, mr,/1 

1.5 

7.4 

8.3 

12.7 

TDS, mg/1 

144 

139 

90 

223 

VS, mg/1 

16 

38 

4 

28 

~C.6'5~-
----------------- ' --

James C. O'Shaughnessy, Ph.D.,P.E. 

~---e._d~ 
Frederic C. Blanc, Ph.D.,P.E. 
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Commonweatth of Massachusetts 
!:~~~~~~~~~! Executive Office of Environmental Affairs 

Department of 
Environmental Protection 
Central Regional Office 
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D E-- P 

William F. Weld 
Governor 

Trudy Coxe 
Secretary, EOEA 

Thomas B. Powers 
Acting Commissioner 

Mr. James Chambers 
BRAC Environmental Coordinator 
Environmental Management Office 
Box 19 
Fort Devens, MA 01433-5190 

RE: Shepley's Hill Landfill As-Builts 

Dear Mr. Chambers: 

February 24, 1995 

The Massachusetts Department of Environmental Protection 
(MADEP) has completed a partial review of the as-built plans 
relative to the closure of the Shepley's Hill Landfill. This 
ongoing review indicates a number of inadequacies regarding the 
closure of the landfill that must be dealt with prior to the 
USEPA's Record of Decision. 

The USEPA has tentatively approved the Commonwealth of 
Massachusetts' Solid Waste Management Program as detailed in 310 
Code of Massachusetts Regulations (CMR) 19.000 and the MADEP 
Landfill Technical Guidance Manual (revised September 1993). 
Therefore, these regulations which require and detail the 
assessment and closure of landfills, apply to Massachusetts dumps . 
and landfills in lieu of 40 Code of Federal Regulations (CFR) 
Part 258. 

The principal differences noted between the closure and as
built plans is that the as-builts, which were submitted to us 
piecemeal, do not correlate well with the set of plans (dated May 
1985, submitted to MADEP by the Army on March 6, 1985 and 
approved by the MADEP on May 30 1985). This initial set of plans, 
consisting of twenty-five drawings, covers the entire landfill 
and is not broken down into the four phases under which the 
landfill was ultimately closed. Noted differences between the 
approved 1985 design and the as-builts include different final 
grades, slopes, number of catch basins, and gas venting details. 

The MADEP believes that many of the deficiencies noted are 
administrative in nature and might be resolved by the Army or by 

75 Grove Street • Worcester, Massachusetts 01605 • FAX (508) 792-7621 • Telephone (SOB) 792-7653 
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consultants on behalf of the Army by performing a records search 
to gather necessary information to document previous closure 
efforts. Suggested record review should include but not be 
limited to: MADEP Division of Solid Waste Management files; 
MADEP Bureau of Waste Site Cleanup files; Army files; 
contacting the companies who conducted the closure activities; 
etc. The Army must develop a report containing all closure 
information required by 31 0 CMR 19.000 and the _September 1993 
Landfill Guidance Technical Ma n11a l. . . 
- -·- --· -

Our review of correspondence between the MADEP and the Army 
indicates that the MADEP did conceptually agree to the 1989 
closure of Phase IV of the landfill. However, this closure was 
predicated on the Army completing specific tasks and submission 
of appropriate as-builts and reports regarding the completed 
scope of work. These as- builts and closure reports are required 
under the provisions of 310 CMR 19.000. They have been requested 
by the MADEP a number of times in writing over the past four 
years. The as-builts were received in January 1995, but the 
supporting documentation is still outstanding. 

Specific shortcomings noted in the submitted as-builts, 
which appear to be germane to all four phases of the closure 
include the following: 

/ 

* Lack of drainage swale information; 

* Gas venting and trenching; 

* Details on cap location and extent; 

* QA/QC test report on cap; 

* Missing Professional Engineer stamp on as-builts; 

No closure certification as required by 310 CMR 19.011; 

*Longterm groundwater monitoring plan. 
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We believe the closure documentation outlined in this letter 
will be of benefit to the Army and will allow the remediation of 
Shepley 1 s Hill Landfill to go forward. Please do not hesitate to 
contact John Regan at (508) 767-2840 or myself at (508) 792-7653, 
Extension 3851 should you have any questions or require 
clarification on any of the MADEP's comments. 

P:\JREGAN\SHCLOS 

cc: Informational Repositories 
Fort Devens Mailing List 
Ron Ostrowski, Fort Devens 
Jim Byrne, EPA 
Charles George, AEC 
Mary Doyle, Metcalf & Eddy 
Patricia Momm, ABB 
Mark Applebee, ACOE 
Judy Kohn, Mass Land Bank 

Very truly yours, 

;J ~ w.A</4._ 
D. Lyn.k'e Welsh 
Section Chief 
Federal Facilities, CERO 

- . ,,, . . . -.· .. 
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AFZD-DEO 1. .,;.;.20 j 

MEMORANDUM FOR. RECORD 

SUBJECT: Final Closure and Post Closure Monitoring 
Fort Devens La..~dfill 

... _. 5 Nov 92 

I . ,. , 

1. Reference . letter to Massachusetts Department of Environm~tal -Prot~;tion·:?.:-_;:· ·· ':: .. :··;· · 
(encl) and follow-up telephone conversation on 4 Oct 92 between Mr. · Purno Rao, ·' · ;':°{-::::,, 
Central District, Solid Waste Management Division, DEP and Mr.~. Norman Black, ·:~' · 
Technical 
above. 

·2 • 

Services Branch, Directorate of Engineering and Housing_, subject as · ·· ·. 

· ·_.-=- ·.,:., : ·. · ;·.·?/ -~: ~\/1f t \---~)•;_•,_~;·1rfi :.::~ -··· ..... 
During telephone conversation Mr. Black · inf onned Mr • . Rao that since the , , .;~ . . · 

. :. _original letter _had been prepared. a ·_ch.~ge .. ~4~P~jri,:~~d~;:~1;!~-.~?,\\~_,~gi} ~[[/,\~~:-. 
· ·· ·recommendation of Mr. Rao, to increase the 'thiclmes·?of' tlie · syntl:iet1c"•membr:ane "' :><:~;:: '-:·: ;' 

cap ,from 30 mil. to 40 mil. : This change was m~de_-. i,n-.'the~,fi.li_al::~os·ure _:(•:·" _;_'!;,:.:;j,~;-.~ . '.i.' :./: ~,. 
· · • · • •·· · ·· · ·· · · .-.:.;, · ' ,.-,.,,::..·~~.'!'t:;';:--,-,, .a.~.~""'!~:Z\ijl:;.,1&f~·"- · · .. -.. ;:. :.;.•.c•~ • .. :· .... · contract specifications · · · · • •,• : ···~<.-<,~ -r,:;.;~ ·ti~"-~~~-w.,_. _ .... .... - •. · · • :· , • . .. . _: ,· .. .. . :,-.,..,_·~· .. :--..•"'';'fjj~ .'l!?·:-~; ,-.;~f,~-~ ::::t~~;f;-,.,..~'5f:-':5~J;.:.: w'.'~:~\ "''"-·· ,·. -:····· 

Mr~ R~~ said that the plan with the· change to ·40 mil . cap ·w~ :acc~ptable. 
♦ } ' : ,. ~ . - • ~ .; • • • :-, •• -,.-i.~~~:--~·;:=-: -·,,p-,_ ... :~r.~. ~-::.~i:~-i :ii ... ·7: .. ~ . 

:it.' • • • • - ...... - ,:.~~~~#:.'" .:, ~~- .- ~- -- ~-- - _ .. _:_~-~~-.-.:,. ~·:' .... ·,.·, 
• 1 -u!:,.,.•J• • .• • • •, •;<i:,•:~ • . .... ~:!S.{1:-:, ~ :_. ~•~~""-~!,"',_' ~'•""~t,.~• ,;. ~~7.• S,.. ,•. • .-

Mr. Bl~ck told Mr. Rae that since a negative response or comments ·were not ·· 

3. 

,.-thcomin6 , Fort Devens was proceeding with the final phase .of _.l,andfill .,-;,.1:·/·;, .. 
•• • • iv. • ·· ~ •,<_-:;.-,:.; 1/ • • - :e;,;.. - . ~ ·· ·- ~ ,-. . 

capping. At that time Mr. Rao concurred with'_tbe plaii_~or-· ac'~f<?i(and,_.;,~t.i°-i-f.~~:~r~i;'.:'/ . 
recoJIDI1ended proceeding with final capping as· planned. : :: · · · ::-p-··.,,.~_. '"'~ ·)'· .::; "':· :-, · .; · 

- -: . 

5. This re~morand'LlI!: is to confirm DEP approval of o~. plan of action for final 
capping c~·,,~
LandfiH. 

nc£~ clcs~,e monitoring and maintenance of t~e Fort. Devens 

i ~~· :,,;;0;b ,f'1{{, 
. . - _ .C, Technical Services Bran -:: . . . ~, .. - -=: • ~.;~ -::,,,;,-: . . • 

·· . . ·,· .. ~ ... !·:.~t.·1[' ;:~ 1~-:~~f~~~~~~~~ ·. ~•,(2•. ~ :;~jtr~=.:; :·: 
CF: .. , . 1 ••..;. ~· ,.<.c •;." ~ ~~-~~~~~ , ... ·; ,--:J•e ,i...- .. .. i' "· : ·'..): /:" ·,: . . i.:::;:_ ::4:•i:tJftiii~i~£~ ,.,.,::.::.=•=;;-,.,,-:--.~,~; .,.ll\~4~ 

-: · DEP, Central Region, . . -- ., . -.. -.. . . - .. ;:! ..... -:,-Jftj;·;.-.i:-(~.--~'·•ii""=""'- , -~~' ~ .,,_ • 

<);·· So\~:~- -~~~-~-- Mgmt Div .· - ~- .· . ··.•. •.~: , ..... . c :·''°·•,~;,:.;::~·~ft":', k-r"Jf;:~-~ -"'"""'""': -::-:-

- .. • • "£• 

.\~?({ · ,.\-~1f, tf.:/\:~?::::; · 
r:~~ 

.· Encl 

,- - . - .. .·-~ 
' • • :; ~-:.;_: ·:.•~ ,,' •• ,, rr 

' • . ; • 



I. 
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REPLY TO 
ATTENTION OF: 

DEPARTMENT OF THE ARMY 
HEADQUARTERS FORT DEVENS 

FORT DEVENS. MASSACHUSETTS 01<33 '5000 

Directorate cf Engineering · 
and Housing-

··- ·-·-· . .,_ .... _ .... , -...... 

SUBJECT: ·.· D SrJM, CERO-Fo rt Devens . Sanitary Landfi 11; 
Fort D~vens, MA; Compliance with new Solid Waste 
Management Regulations 310 CMR 19.000 

Department o f Environmental Protection 
Central Regional Office 
J\T-TN: ·Division ·of. Solid Waste Management 
75 Grove .Street 
Wdrcester, Massachusetts 01605 

Dear Mr. And e~sc n: 

....... 

_ I :J.r.:i ~;ri ti ng t o foJ_lc; ; up on the telephone 
-conversation of 4 June 1992 between Mr.-- Furno Rao, _your_ 
office and Mr. Norman Black ; the Dire·ct~rate of · 
Engineerin g an d Ho u s irig , ~~ ielat ed t c the Fo rt Dev e n s 
Land f i 11. '·•-~,--.:::,: . . : 

J.:: ( j . · ' 
accepting ~ny new trash Ly l July 1S92. . . ... 

... 
·' ·:. . ·· :- b . . Upon esU1hl ishmr-:nt of suhgrade, the •·gas . vent 

: <: ·• i/::{ltf \t 
., ··.t}·::, 
·~ ·. ".: : . . :._: .. :; 

•. -~·· 

.:;,~ ._ ./ .. ·/:· pi'.j,ing•.·will 0 be ·) .- nst~lled .1n,j n 6 .•inch - layer .of cle~n . . - •' 
· ,,.,·.;, :W.Jt..;-;;_:· ~::rnd ·/w:i.l l \ h•:! i. :-11,p Li' r.c:I .. as :., ,gas·· ~coJ:lectic1n ··an~l,-::rushinn. ···•·i /: -... · l, ... .'·· •·; ;~ ,,,---: . .. ,.. .. . . ,_ . . . . . . . ., .,_ .. ,. . .. ",, . '·, . ..:.,i 

-~~~ ~ ;,;-·-



l. 

c. Flexible membrane liner will be . ~n approved 
minimum 30 mil PVC~ compatabl~ with arid· capable of 
being s e c_u re 1 y b 0 n d uJ t o the .-: ·-'. i s t i n g 1 _ii; er s at mat c b 
1 i ri es o f } h a s e I l I :::. i: c: P b ;:::, s e /. , , :; ::· c. ':. :- '~ c.. c om p l e '.. ,: 

.. t~
1
}~\t:~-al .over ti.,:: landfill as .. >.: scrib~ ::.,:,·/~ Lee origir:2,~ 

, p _an. ... .. •· , .. •• 
• • ·'j' •,: / '~ • .' :.--..I-; . • 

. if_/·d .. . Cover ,'.1ver the Jiner ,,: :i.~ l 
12 ! iriches of cushion/drainage and 
to ~th~ new standard of a minimum 

Ge z dju s ted from 
6 .inche$ of top so:i,l 

of 6 inches cushion/ 
d r a t r..'. -~-. :; c 2. ;·: c _ . . ::_ z: ::. ... .;. -:..; .... , o ~ t , ; ~ 

s~l~~ted vegetation. 

}f.·Post Closuri:- .moni.to·ri.ng arid ,maintenance will 
c~~sisl of the fnllowini programable it~ci~ : 

· a ~ C ~-: :-_ r ... t i?. r· ~ .':/ t ~- ·:: · .. ..: n d t-,.: ~: • i".~ 

co ii ·d_ 11 c: ~- r:: <l :. .. n a c .- · c r ·d c:. n c {: . · ,~ i t ! l 
~ :=; hf:ini{ 

c·}c ~ · r~ ~la~ and ~i·l~ 
:· ,,·s er i be,:':. by :.:.10-CMR~> 

. l 9 ·. ~o._o_ !J .. In add i t t O n ' i :n c: re a!:: ~· ·- gr (l u n ~ ~· 2 :~ ·~ r E"~ 0 n i .t C L' i ~ r~· 
"has\:.b•een instit. uted :..'s p8rt ~,, <"; ::.~((,i.nt Cc'rr.;:; :.-ehensi"'.e·::. 
Eri\(i~~nm~n ta 1 ·. Res f>OD s e, >c-,)_mpeD s 2. t. ion an'd::.1 i ab i l ~ t y 'Act 

Semj-crnnua) visuai ·1.n~rieci'ions b°y ·_walking over 
the entire cap will ch: cond.·· (i;_"-i !,i( ·. :::: mor:ths of 
Ap.r: :i. l and S e ptemh~, in 01- -:i~, ._,1 ,[et-,;,·.t -~P,Ci correc-t . . 

.. ... ,·' 
,. ·.· :r~-~- . 

pt-,ob iems such as . erosion, slipping- of ·s·•o-il .on the_ . ·cap, ···· 
dc;; pf essinns ca·used .by settli r:c: of t.ras h\· f a·yer , _.the : ,::.' 
r i :du~tion ··or loss of -vegetative cc•v~r .a ti'O: :;,:i-nvasioo jj,f . . . 
u.11:'<t~{irable ·_ye g 1:>tati on -or animals whicil:[JJ{fght ·. : · __ .::;JZ{i: ... \~· .,.:}/ · 

·· •. c'dii1"'p,''.i-'.6mls'.~·::.the fl ex i b 1 e membran e l in·e r··~1~W:i'.s:_:prob fe\iis;._';br· ·:::: .. • :.;{.>., .. 
· . ~:O.biUiat ;irob l

0

eriis nrP. .-i.le't ec t ed . re,pa-i\?~i{a.\\."em'e.<l:CJ'tTJ n ·:·."·, ::f<. · 
• -~-- - .: ~ .. ~~~~,.,_;:,:;.. ~ ~:;! .. ..._••4-.:•. • • • ·,·..., . _. r· •· .• J •• .-.. .... ~-~~~~~·~ k \: ., ,,!":.l •·~-tj.!\"~"ijfffl.:..-;t ',, . J:'i..., ."';' !•'i.,,,::½- . i:-

. :l_.~::i?J\a ·,,~i;l:I,i l:?:e .f developed._,.;and ·. programme· · · , ·:~'iiiidt1:t.lr.i~~~<i,..=f:fr:rii{tji'fi:.:'>··.· · 

>;f " 11,Jlf / :J!~F' ;_ < · 't. ;llil*~~~kft.}; .· 
-~ :'· J:.,~. .~~,i -Qe '!'_;en ti re area>:w 1 l'1 be. -mowet;1, ;:a.. :~~ann~_a, H~:Q,f'J .~~,;,~?. .... ;i"~~-Z';.¥-,~---. , 

•. ~- • •• • ... '"!--.:i.; ~·v·· . ..... . _,... , • •. • •. '. -•• :,. \J- ;-..9 ,:r--~~~~.:~~'°\i•' ,tf-:;~. ; _f· .. .:,:.:;r.~~~;:!v.:i::11;~~: .. ~;:-;.~'1t-~ , . . · 
,, h -1;·.j.:, ~ nua·-1;.§bas 1s, · as determined by ·the~'.'.'v,_.a...-.su:a -L:,1•,.:-.,;: .. , ,,.;~ -/.l:;~;.._, · .. ::,·::,;-:;_,:.;::.;:,f ; : ·; : · 
:: ..; ~: _ .... ..... ~i.._~!:)D:::.:':-(-.. , .. :;·-:- . t' • • ..... h., _: I ·:• .. ,, .. ~, :.-.m;~~;p ; :r•-:-.... .:.:.:··i'! .i ~!;>:·~:~i!t4r··~~:4 •i.:~•-':!..Rt.:.v~~~io/..;-'!..·: . 

i ~-~~}? f~;~V,:-t •~: _ <J .Pr'= vi::n t. ,_t .a ~ -enc r 9 a CI~ p, en;~i~t.·j~~ri.c!:e~:.~,f~~.::{~!/'.·.:,::,,-;••:(_:Jr\\;:;~.:. •·, 
. ve~-f1~t53- ~}~n_.·'.· : .. ·M•>win1, wi 1 1 be accompl ish~d; ~°1.\et ··:the ':\~•~~·:·. - -~.:.,{::· . 

Sep'tembet" inSP£!, - tlQO, Wh<:-n irr<1ss .sr~ed ha's j' UJat,/t·i_.<l, _- in 
~~ -~ffort to~<li~~Prse the i0~d anrl nromoi~ n~w grnwth. 
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I. 

-~ 
/ 

? ,.,,.. 

... 

_Request your approval of our plan to complete.the 
t·in<:il cover and implement the p,,sf r.,L,)sur-e Mcni tor•ing_. 
and Mainter,c.!"\CE' Fla!i. If you h;;vF.: :,,~ ::- q1: esi. ion~ .. 
C <) n Ce r n :i !1 [{ t h e C 1 0 s u r e ,:! n d p Os t C l C :-, ·.:. ::- e p .l ,-1 n p l.e as e 

,·contact Mr. Ncirman E. hlack, Dir~ct o rate of Eagine~r{~g 
· a'nd Housj_ng, T~cftnica.l Services Rrc :·. :'.h. Gt , ..... ,• . 
(508) 796-3021 

.. , 
·; •:, 

-~•t.· - \:; 

) . 

Sincerely, 

~q,i-k~ 
Carrol J. Howard 
Lieutenant Gn.lonel., 

Inst.:dlat:i.nri 
U.S. ·Army 
C om11i::in d~r 

... 
-· ' 

.. ~: ~~~ ... :• !): 
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11£1'1. T TO 
ATifNTIOH Of: 

DEPARTMENT OF THE ARMY 
HEA[XJlJARTERS FORT CEVENS 

FOITT DEVENS, MASSAOiUSETTS 

01433-5l00 

July 11, 1991 

Directorate of Engineering 
and Housing 

Mr. Mark J. Begley 
Uepartment of Environmental Quality EngineerinU 
Solid Waste Branch 
Central .fleg•ion 
75 Grove Stret:t 
Worcester, Mossachusctts 01605 

Ueur Mr. De~ley: 

In Muy 1005, Forl lh:svuns 1·uuc:.:Ju,d tu1 u11r·uu111u11t. with yuu,· 
o f f 1 c t:t l o c l u,. e d ow n L h u f u r· t U u v e 1111 l u II d f i J l i II f u u r I' la u II t1 • . • 

fht! a~ret!m~nt wa~ wodifled in Muy 1D89 ~-0 ~llow thu fourth 
and final phaaa to be l.>roken into Lwo purts. Jlowev~r, with 
the announced closure of Fort D~ven~, we ~r~ cdmpelled to 
again change our closure strategy, and request your approval. 

Phuses I, II, III uud ' IV-A h11ve all bet.in co111pJeted. Euch 
of those areas has been brought to f inul g-i-ade, capped with 
nn impervious fttbric, and turf hus Liecn e~luhlished. 'fhe 
t1ection of the landfill that will be capped <lurinl! Pha~e IV-B 
is still being operated as u landfill. 

In our original closure strategy, we had anticipated 
filling the Phase JV-~ section with constructiou debris from
several very large construction projects. Now that Fort 
Devens is closing, those construction projects huve been. 
cttnceled. ConstHJUently, the Phttse IV··ll st:ctiou has 11ol be::e::11 
f i 1 led lo n e u r f i n i sh g- r a J e . J,' u rt her , s inc e 5 0 !'' u f u J l ti o J i d 
wttsle generated on Fort IJevens il:i huulcd ttwuy by u commt:rciol 
contrt1clor, we do not anticipate lh~t the laudf.i.11 can Lie 
brought to grade any time soon. 

lt would be very difficult, and expensive, tu altempt to 
cowplete Ph11se IV-B of the landfill closure until that 
section hus been brought close to final l:l"l:tde. We lhcrefoz·e 
request an extension of our final closure date to s~ptember 
1994. Not only would the extension ~ive Ul:i time to fill the 



t 

··-- - -··- -

2 

last s~ctiun, but it would also give us increased flexibility 
in handling our soli<l wuste stre~m us bHs~-closurc activities 
proceed, We lltttuJ that fle,cibility beceuSt, it will bu •1uitt! 
thUII u l i "'C, I., 0 r u r 1:11 w u c.: u n u 11 l: 1 C J. I• .. t. -' ~Xu c.: t. J. )' w h u t. w i l l l.11..1 

required to close Fort Devens. 

Your favorHble responso to this request wjl} he arclitly 
all p rec i a t ~ d • I f yo u h u v e any q u es t i on ti , p l cHu, e co II tac t 
Mr. Norman Dleck, Chief of TechnicHl s~rvicea, ut 
(508) 796-3021. 

Sincerely, 

Op "'J-
7>I ,;c. and lloueiug 

onel , _U.S. Army 
giueerinl! 

E_itJ·iJ.t 
t,'PJ' 
feM) 

. . ... .... . .. . . ,• .. . . .. . .... 



-
:Yk 'G7onu7wn,ucea,///4 o/ J~ 

@recmwc C,;ice o/70~ .9/~ 

.0Je;~ oj' <ffnlW<a/vnemd i!baklfl' <ff'~~?' 
<ef'enuai~ 

1s gr..-:cu"'1- Y.kel. %~u...-o, J~. 01005 

DANIEL S. GREENBAUM 
Commissioner 

Mr. William M. Burke 
Directorate of Engineering 

and Housing 
Department of the Army 
Headquarters Fort Devens 
Fort Devens, MA 01433-5100 

Attention: A.S.Z.D. D.E. 

Dear Mr. Burke: 

May 19, 1989 

RE: CRO-DSWM Fort Devens 
Sanitary Landfill Closure 

The Department of Environmental Quality Engineering 
(hereinafter "the Department") is in receipt of the 
correspondence from Mr. Norman E. Black, Chief of Technical 
Services. The correspondence summarized the discussions of the 
meeting held on May 16, 1989, between the Department and the 
representatives of your Office, and requested the Department for 
a written approval of the "Conceptual Proposal for the Phased 
Closure of Phase-IV" of the Fort Devens Sanitary Landfill. 

The Department is committed to protecting the waters of the 
Commonwealth, and is of the opinion that the phased closure of 
Phase-IV of the Fort Devens Landfill w·ould reduce the area of 
infiltration of surface water into the fill. Therefore, the 
Department has conceptually agreed to the proposed phased closure 
of Section-1 and Section-2 of the Phase-IV area during the 
construction seasons of 1990 and 1991 respectively. Please be 

· advised that revised plans for the phased closure of Phase-IV 
shall be submitted to the Department for review and approval. 
The capping, loaming, and seeding of the,respective areas shall 
be completed by the end of September of that year, in order to 
establish proper vegetative cover on the Landfill and prevent any 
erosion of the top soil. Furthermore, it was agreed that 
appropriate measures will be taken to address the "sunken areas" 
in Phase-I area. 
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If you have any ques~ions or comments regara1ng this matte~, 
please~ - not hesitate to contact Mr. Purna B. Rao or Mr. Mark J. 
Begley of the Division of Solid Waste Management at (508 ) 
792-7653. 

PB,;,/jc 

ry truly(yo;~{L 

chael } .Maher. 
gional Engineer 

Waste Prevention 

cc: Norman E. Black, Chief, Technical Services, DEH, Fort Devens 
Doris Valentin-Meyer, Technical Services, DEH, Fort Devens 

.-
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~~mum/ o/ cf1Wf,?<07t,71tb1Wd ~ g~ 

<ef'Mltd ~ 
75 ~~ !/tuet, 1/1~1<. ~ ()f6'()5 

May 30, 1985 

Department of the Anny 
Headquarters Fort Devens 
Fort Deiens, Massachusetts 

Re: Fort Devens - Solid Waste 
Disposal, Plan Approval for 
Sani~ary Landfill Closure 

Attention: Anthony J. Carbone, Colonel, Chief of Staff 

Dear Colonel Carbone: 

The Department of Environmental Quality Engineering is in receipt of a submittal 
dated January, 1985, by the Department of the Army, Directorate of Engineering and 
Housing, Fort Devens, Massachusetts. The submittal included plans in 25 sheets 
and a report relative to the continued operation and closure of the Fort Devens 
Sanitary Landfill located adjacent to Cook Street,Fort Devens, Ayer,Massachusetts. 

The Plans are titled: 

Prepared by: 

Fort Devens Sanitary Landfill 

Directorate of Engineering and Housing 
Fort Devens, Massachusetts 
Dated: January, 1985 

The accompanying report is titled: 

Prepared by: 

Design Report 
Fort Devens Sanitary Landfill 
Fort Devens, Massachusetts 

Gale Engineering Company 
Braintree, Massachusetts 
Dated: January, 1985 

A review of the plans indicates that the landfill site is approximately 50 
acres in size located at the northerly limit of the Main Fort and is bounded by 
Plows hop Pond, Shepley' s ·Hill, ·the Main Fort area and a wetland to the north, The 
landfill will have a maximum closure elevation of 274 feet, and will operate until 
1989, providing four years continued operation. 
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Areas not included in the operational section of the landfill will be 
graded to a minim~~ 27. slope and covered with an impermeable material. Oper
ational sections which will accept additional refuse will be graded to a 37. 
slope. During regrading of the landfill, refuse will be removed from selected 
areas including those lying within one hundred (100) feet of the 100 year flood 
plain to the north and east of the landfill. Thus, there will be a horizontal 
reduction in the size of the closed landfill wiLu a small vertical increase in 
order to comply with drainage and slope requirements set forth by the Department. 

The final closure will include sealing all areas that contain refuse with 
an impermeable cap to minimize water infiltration into the landfill, covering 
the cap with sand, gravel, and loam, and seeding all completed sections which 
will provide support for cover vegetation and to prevent erosion. 

The Department is of the opinion that the abovementioned plans, as sub
mitted, adequately comply with raodern engineering standards and the applicable 
provisions of the "Regulations for the Disposal of Solid Waste by Sanitary 
Landfill" (310 Cl1R 19.00), and the Department hereby acting under the authority 
of Chapter .111, Section 150A of the Massachusetts General Laws, approves the 
operational and closure plans, subject to the following conditions: 

1. The site shall be properly ~~erated and closed in accordance 
with the approved pl.ans, the "Regulations for the Disposal of 
Solid Waste by Sanitary Landfill" (310 CMR 19.00) and, the pro
posed general schedule of compliance covering the four years 
of estimated life at the landfill. A detailed schedule of 
compliance shall be submitted by Fort Devens for review and 
approval no later than December, 1985, outlining additional 
subsurface hydrogeologic investigation and data compilation 
necessary to supplement the approved plan. The scope and detail 
of the information proposed for the work shall be approved by 
the Department. 

2. The operator shall place a layer of at least six ( 6) inches of 
uniformly compacted cover material on all exposed refuse in
cluding demolition material before the end of each working day. 
The operator shall place a six inch laye~ of relatively im
pervious intermediate cover material, with a hvdraulic conduct
ivity of no greater than 1 x 10-~ cm per second, in addition 
to the six inches of daily cover material on the top and sides 
of any filled areas which will not be used for one month or longer. 
This impervious layer shall minimize the percolation of precipitation 
and shall be at a slope of not less than 2%. i 

3. A quantity of cover material that is necessary for a full two 
months of operation will be stockpiled or readily available at 
all times. 

4. Disposal of special wastes, including asbestos, which require 
special handling must be disposed of in accordance with specific 
approval of the Department (310 CMR 19.16). 

5 . . No changes or omissions to the approved plans will be. made with
out written approval of the Department. 

·:•,•,· , ' . 
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6. A groundwater monitoring program utilizing the five monitoring wells 
proposed in the plan shall be implemented to detect contamination from 
leachate formation and migration throughout the operating life of the 
facility and for a period of time to be specified by the Department 
after closure. All monitoring shall~ - done every four (4) months. 
At a minimum groundwater samples shall be analyzed for the following 
parameters: pH, hardness, specific conductance, TOC, TOH, chloride, 
Iron, Cadmium, Chromium, Lead, Mercury, Sodium Selenium, and Arsenic. 
A VOA scan will also be required. 

If the Department determines that the results of the required analyses 
indicate uncontrolled contamination of groundwater by leachate, modifi
cation of the facility design or operating procedures may be required. 

Surface ~ater quality will be monitored every four (4) months to 
coincide ~ith bi-monthly inspections. Surface monitoring points shall 
include at a minimu::i, those points specified in the plan on sheet 20 of 25. 

7. Bi-monthly (every two months) inspections and semiannual staking shall 
be required. Within fifteen (15) days of each inspection an inspection 
report· will be submitted to ~he Department and the Ayer Board of Health 
indicating any violations, problems or variations from the approved 
filling sequence and plans by an engineer registered in the Commonwealth 
who is experienced in solid waste disposal. 

8. A system for gas venting shall be installed. The density at which the 
vents will be installed must be approved by the Department prior to 
the installation of said venting system. 

9. A progra.~ acceptable to the Department, shall be implemented which will 
address Quality Control/Quality Assurance with respect to the impervious 
capping. As the impervious material is installed, all work shall be 
inspected and the cap shall be covered immediately to assure the integrity 
of the cover and prevent tears or degradation from exposure to ultra
violet radiation. 

10. If in the future it is determined that 1) the facility ~s designed and 
implemented did not adequately prevent groundwater and/or surface water 
from penetrating into the fill, 2) remedial measures are required or, 
3) other corrective measures are necessary at the site, the Department 
will require the operator to take the necessary action(s) at that time. 

In addition, the Department hereby appro~es the conceptual design for a 
mobilization disposal site to be located adjacent to the above mentioned landfill. 
This mobilization disposal site will be utilized in the event of a national 
emergency. Prior to the construction of disposal site, final specifications must 
be submitted for Department review and approval. 

The Department also·wishes to inform you that on November 8, ,1984, the 
Federal Resource Conservation and Recovery Act (RCRA) was amended by the 
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Hazardous and Solid Waste Amen~~ents of 1984. In particular, Section 3004 of 
RCRA now requires corrective action for all releases of hazardous waste or 
constituents from this disposal site. The Federal Environ.~ental Protection 
Agency has or will be contacting you for the purpose of determining how the 
recent changes in RCRA will effect environmental requirements at this waste 
disposal site. 

JAD/HJB/lcp 

cc: Madeleine Kolb, Boston DEQE 
Ayer Board of Health 
Ayer Conservation Com.~ission 
Environmental Protection ,.6ency, Gwen S. Ruta 

• 

Very truly yours, 

{~ ~- ~rn,,,.Q 
~hn A. Desmond, Chief 
Solid and Hazardous Material 

For 

Edmond G. Benoit 
Deputy Regional Environmental 
Engineer 

.-
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Building 227 
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Ba.rsons Construction Co. Inc 
1241 Kings Road 
Schenectady, NY 12303 

;;i40-SP 
COD E 

(,') 9A, AM E NDME N T OF SO L IC ITA TI ON NO. 

X 

9 8 . D A TEO (S E.E 11'F.M I J) 
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DAKF31-85-C-0289 :I 
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. N/1\ 
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I I IAl)lJII" IES THE CONTHACT/ORDER NO. AS DESCRIBED IN ITEM 14. 

YI I A . I 11 1s t,;111\flt.a: CIIHll . 11 15 ISSUEU PUHSUANT TO : (Specify autl1ori/y) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE CON• 
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I
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Subject contract for sanitary landfill closure is hereby modified as follows: 

Ref. Contract clrc:iw.i.ng 655-3376, sheet 9 of 9. 
Schedule 40 steel pipe, with bi.rdscreen at fitted end shall be used in place of the ductile 
iron pipe silm-m in the Gas Vent Detail. 

Contract amount rcrna.ins unchanged at $2,140,000.00. 

Contrnct ca11pletion date remains unchagned at 11 Oct 86. 

I •c•.• p1 .,, 1uo .... 1tJro hr r<-,n • .,., tt•,111\ .,nd cundiliorn of the document rere,enced In Item 9A or JOA, as heretofore changed, ren,alns unct,anged and In full force 
.1,uJ rf t ,•c. 1. • 
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r,•.r~ :•, .:n ''I I'.•.:' P').'0 
"'U v 11 >U!.. l r HI If >f.l ur,11 1~,, Ill I 

16A. NAM E A ND TITLE O F CON T RACTING O FF ICE R (1"ypr or print} 

30-105 STANDARD FORM 30 (REV. 10-83) 
p,,.scrlbed by GSA 
FAR t,B CFR) 53.243 



r ST A TEMEHT A.ND A.CIC HOWL EDc;MEHT 

NAM[. .... ::, AOC'QE., or- P~ll,,4[ co'""·T,-. .. C-TOR (lnrlud• Z.IP Cod,.) h'AWL AMO AOORCIS or Su BC Oh'lAAC 10~ (lnrlutk' ZIP Codr) 

BARSONS CONSTRVCTIO~ COMPhNY INC. 
1241 KlNGS ROA;:) 

Wright & Kohli Construction Co., Inc. 
P. 0. Box 7280 

SCHENECTADY, NY 12303 The Woodlands, TX 77380 

o•ir sueco,-1TJ:"•<, .a...-1,,a::ipco ,,·ro,. monrh ~ d.o'.'I 

Fepruary i, _7 986 

Thr pn!7!C rr,:-,ttiJc-1c,r ;..t, .. -,~t ~lf~,;.·~:l r.;~r<., ,r! !,1. l,~-... ~!~;! l':-- ,r. ~< L ·J~~cinrt \L ;r!", iht· ~,c,. :~i• .. -,:-:.:: :.a! ~h~· 

r~ou~t· cr.:;1led 11 Subcontrartors• 1 c,: h?!-- o-~,:, ·~r• r. v::; i ►t·re>C rnntr"cr \l.· lJh thr L:~'!1E.Li ~T.!..TES Oi A~-~ER!C.4 
that a subcon:rart was a..,.·arded on thf' dalf' ~hown at-.ovc· l:,y Barsons Construction Co .• Inc, 

t,1 thf' subcontractor 1de-ntif1f'd above le, perform !he follnwinR work : 

All work per spec section 02598 landfill liner 

SL!BCOW\"IUC"'f A.MOUNT 

r-x, S~C• UOC. 0~ CVFR 

Landfjll Closure 

:..cc. A. r,o,.,,,. 

Ft. Devens, MA 

DATE s,t; .. EO tY,or . mr>Mlh, da:,,J 

.fe~ruary 28. 1986 --------------
Robert C. Lashway, Project Manager 

The subcontractor whose signature appE'a.rs below acknowledges that the following clauses are 
inco~orated into a.rd made a part of the subccritrsct: 

Da0.s-Bacon Act 
Contract Work Hours a.rd Safety 

St.arx:lards Act - Overtime 
Compensation 

Apprentices and Trainees 

Compliarre with Copeland Regulations 
Withholdin~ o! Funds 
Sutx:ootracts 
Contract Termination • DebarmE'nl 
Payrolls and Basic Rerords 

Names of intenne-diate subcontra,tors, if any, are : 

Alt. li~,-.,-t; (\'ror , 1Tr"t0 ..., ...... , . ,.--;,Ll Ot PCfllttOM .,1-...,,WC-Fo,.·,u•• 
11n"th."'1:,J co..,,,..~,o" 

2-28-86 Mr. Stephen Wright 

f.OITION OF 
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Contracting Division 
Building 227 
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Attn: Steve 
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Ba.rsons Construction Co., 
1241 Kings Road 
Schenectady, NY 12303 

Inc 
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1
: r: ; -- i l9BG 

({) 9A. AMENOM £ NT OF SOLICIT Al ION N( 

X 

9B , DATED (SJC: e ITEM I I J 

JOA. MODIFICATION OF CONTRACT/OIi 
NO. 

DAKF31-85-C-0289 
106. DATED -(.SEE ITEM 13) 

CODE FACILITY CODE 85 Sep 23 
11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS 

D The above nwnbcwd snlicilatior. is amended as set forth in Item 14. The hour and date specified for receipt of Offers D is extended, 0 is nuI 
tended . 

Offers mus I .:idnowledge rt!O!ipt of this amendment prior to the hour and date ~pecified in the solicitation or as amended, b)' one of the following methods. 

(a) By completing Items 8 mid 15. and returning _ _ _ copies of the amendment; (bl By acknowledging receipt of this amenc1ment on each copy of the o 
submitted; or fi:) 13y S<!p,11:11<? l<!ller or lelegrarn which includes a reference to the solicitation and amendment numbers, FAILUnE OF YOUR ACKNOWLE ' 
MENT TO BE FlECEIVED AT THF. PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOFl TO THE HOUR AND DATE SPECIFIED MAY AESL 
IN F1E.IECTION OF YOUH OFFER. If by virtue of this amendment you desire to change an offer already sullmirted, sucli clt,1rogt! may be made by teh;gr.w 
le tier. provided P.ach tr.ltt□ rilm or letter mar.es reference to the solicitation and this amendment. and is received prior to the orw.nirog hour and date specified. 

l2 . ACCOUNTING AND I\PPflOPRIATION DATA (/{required) 

NA 
13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDEHS. 

IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14. 
(·') A . 1 HIS CHANCE Oil OE fl IS ISSUED PURSUANT TO: (Specif:,,·authorily) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE CON• 
V TRACT OHOl:'.H NO. IN ITEM lOA. 

B. THE AUOVc NUM!if. RED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying <>ff, 
a/>/>ruprioti,111 rlut, •, ,-le , ) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY Or FAR 43.lOJ(b). 

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF: 

.2L FAR 52.243-4 Chang~~s-<~Ao,i,p_r-,--19.,..,8..._4.,.)...,_ ________________________ _ 
D. OTliER (Sp,.c,t,· ,,.,,.. of modi ficalion and authorit:,,) 

E. IMPORTANT: Cunlrilc:tur D is not, [xJ is required to sign this document and return __ _1_ Olpi,is lo the issuing office. 
iT6ESC R lf>TION OF AM ENDMENT /MOOIF ICATION (Or~aniud b:,, UCJ-' •ection headin&s, illcludinc solicitalio11/cn11 tract .<r,1,frcl matter w/11,rc fcasiblc . ) 

Subject contract for Sanitary Landfill Closure is hereby modified as follows: 

Due to an insufficient volume of clean fill generated fran cut areas within the limits 
of work, the area shown on the attached drawings shall be graded for the purpose of ob
taining additional borrow material. 

Contract amount and perfonnance period remain unchanged. 

E ><CCJ>I t1s p,ovittcd llcrcin •• 111 Ic, ,ns and concJilions or the doc.u111en1 referenced in I len, 9A or JOA. as heretofore cI1anged 1 reru.:1ins unChilngecl and in full force 
and et reel. · . -

I ".0.. NAME ANO TITLE OF SIGNER ('J':,,pe or print) JGA. NAME AND TITLE OF CONTRACTING OFFICER (1"yp~ or pr/111) 

BY 

NSN 7~40-01•152-8070 30-105 
~Hl:'.VIOUS Et)ITION U ::»1\IILt: 

JC;C, DAlt: SIGN l"I 

FEB 11 198; 

STANOAHD FORM 30 (REV, 10-83 
P1c,s4= 1101:d l>v CSI\ 
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Project No. ER-l~L40-5P 

1. DEFINITIONS: 

SECTION 02102 

CLEARING AND GRUBBING 

PART 1 - GENERAL 

1.1 Clearing: Clearing shall consist of the felling, trimming . 
and cutting of trees into sections and the satisfactory disposal oi 
the trees and other vegetation designated for removal, including 
down timber, snags, brush, and rubbish occurring in the areas to be 
cleared. 

1.2 Grubbing: Grubbing shall consist of the removal and disposal 
of stumps, roots larger than 3 inches in diameter, and matted roots 
from the designated grubbing areas. 

PART 2 - EXECUTION 

2. Clearing and grubbing shall be performed within the limits of 
work as shown on the contract drawings. 

2.1 CLEARING: Trees, stumps, roots, brush, and other vegetation 
in areas to be cleared shall be cut off flush with or belo~ the 
original ground surface. Trees and vegetation to be left standing 
shall be protected from damage incident to clearing, grubbing, and 
construction operations by the erection of barriers or by such other 
means as the circumstances require. 

2.2 GRUBBING: Material to be grubbed, together with logs and 
other organic debris, shall be removed to a depth of not less than 
18 inches below the original surface level of the ground in areas 
indicated to be grubbed and in areas indicated as construction 
areas under this contract. Depressions made by grubbing shall be filled 
with suitable material and compacted to make the surface conform with 
the original adjacent surface of the ground. 

3. DISPOSAL OF MATERIALS: 

3.1 Disposal of Logs: 
be chipped and deposited 
the site, as directed by 

Logs generated in clearing 
in the land management yard 
the Contracting Officer. 

operation shall 
1/4 mile from 

3.2 Removing From Site: Stumps, roots, brush, rotten wood, and 
other refuse from the clearing and grubbing 

02102-1 
53 

tJm~1,=aaea&HWAX!!UCSCtQMNW.@A !94A;q::a5i:.JN:AWawou.+J:NSttw.www;nai.;; A i.l.WG\(¾i(#.;scQIA AU OE:S(ZUQGWWW Ck 1£...0CP 



operations shall be removed from Fort Devens and properly disposed. 
Permission to dispose of such products on private property shall be 
in writing, and a copy of this permit shall be filed with the 
Contracting Officer. 

END 

02102-2 
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Project No. ER-19240-SP 

SECTION 02210 

GRADING 

PART 1 - GENERAL 

1. APPLICABLE PUBLICATIONS: The following public.2::· :is listed 
below form a part of this specification to the extent referenced. 
The publications are referred to in the text by the basic 
designation only. 

1.1 Military Standards (Mil. Std.): 

MIL-STD-619B 

1.2 Delete. 

Unified Soil Classification System for 
Roads, Airfields, Embankments and 
Foundations 

02210-1 
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2. DEFINITIONS: 

2.1 Satisfactory Materials: Materials classified in 
MIL-STD-619 as GW, GP, and SW, and free from roots and 
other organic matter, trash debris, and frozen materials 
and stones larger than 6 inches in any dimension are 
satisfactory, except that maximwn size stone in the sand 
and gravel layer directly beneath the liner shall be 3 
inches. 

2.2 Unsatisfactory Materials: Materials which do not 
comply with the requirements for satisfactory materials 
are unsatisfactory. Materials classified in MIL-STD-619 
as Pt, OH, and OL are unsatisfactory. Unsatisfactory 
materials also include man-made fills, refuse, or back
fills for previous construction. 

2.3 Cohesionless and Cohesive Materials: Cohesive 
materials include materials classified as Ge, SC, ML, CL, 
MH, and CH. Cohesionless materials include materials 
classified in MIL-STD-619 as GW, GP, SW, and SP. 
Materials classified as GM and SM will be identified as 
cohesionless only when the fines have-a plasticity index 
of zero. 

2.4 Degree of Compaction: Degree of compaction is a 
percentage of the maximum density obtained by the test 
procedure presented in MIL-STD-621, Method 100, compac
tion effort designation CE 55, abbreviated below as a 
percent of CE 55 density. 

2.5 Topsoil: Material obtained from excavations, 
suitable for topsoils, is defined as fertile, friable 
l o am, uniform in material and texture, free from 
materials toxic to grass, subsoil, clay lumps, sod, wood 
chips, stumps, roots or stones larger than 2 inches in 
any dimension, construction debris, and other foreign 
material. Topsoil shall be mixture of sand, silt, and 
clay, containing between 7 and 25 percent organic matter 
(as determined b y loss on ignition), and exhibiting 
sandy and clayey properties in-equal proportions. 

3. SUBSURFACE DATA: Subsurface soil boring logs are 
shown on the drawings. These data represent the best 
subsurface information available; however, variations 
ma y exist in the subsurface between boring locations. 

PART 2 - PRODUCTS 

4. BORROW MATERIAL: Borrow material shall be 
selected to meet requirements and conditions of the 
particular fill for which it is to be used. Necessary 

02210-2 
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clearing, grubbing, disposal of debris, and satisfactory 
drainage of borrow pits shall be performed by the Contrac
tor as incidental operations to the borrow excavation. 

4.1 Selection: Borrow materials shall be obtained 
from sources within the limits of the landfill, subject 
to approval. Borrow materials shall be subject to 
approval. Borrow material from approved sources on 
Government-controlled land may be obtained without pay
ment of royalties. 

4.2 Stones: Stones or rocks larger than the layer of 
borrow being places shall be removed by ths 2ontractor 
before the placement of the next layer. 

PART 3 - EXECUTION 

5. WIND-BLOWN LITTER: 

5.1 Protection: The Contractor shall prevent the 
scattering of refuse, wind-blown paper, and other light 
materials by using suitable portable fencing, earthen 
banks, natural barriers, or any other suitable method. 

5.2 Maintenance: The Contractor shall provide for 
routine maintenance and general cleanliness of the 
enti~e sanitary landfill area and adjacent property 
(beyond limit of work line). 

5.3 Fence: The Contractor shall supply, have availa
ble on the site, and install as directed a sufficient 
amount, not less than 300 feet, of 4 foot high temporary 
fencing, to be used for the control of wind-blown paper. 
The fence may be a stock fence with wire fabric or a 
combination wire and wood fabric or other material 
approved by the Contracting Officer. The fence shall be 
relocated from time to time by the Contractor as directed 
by the Contracting Officer, as the locations of filling 
operations change. 

5.4 Control: To provide a standard by which to judge 
acceptable control of wind-blown litter the following 
sampling methods will be utilized: 

5.4.1 Ten locations shall be sampled for each area. 
The locations shall be 50 feet, plus or minus 2-1/ 2 feet, 
apart, distributed to provide a result indicative of 
condition of the area. 

5.4.2 At each location one square yard shall be 
e valuated for the presence of wind-blown litter. Each 
piece of litter larger than one square inch shall be 
measured for horizontal area exposed. Measurements 
shall be rounded to the nearest whole inch and the area 
computed. 
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5.4.3 The limits of acceptable performance: 

5.4.3.1 Adjacent property shall have ~ess than 1/10 
square foot of litter per square yard, based on an 
average of all ten samples, with no more than 1/2 square 
foot of litter at any one location. Locations shall ·be 
no more than 100 feet, plus or minus 5 feet, from the 
limit of work line. 

5.4.3.2 Area previously used as landfili but currently 
not in use shall have less than 1 square foot of litter 
per square yard, based on an average of all ten ?amples, 
with no more . than 2 square feet of litter at any one 
location. 

5.4.3.3 Area which has been capped under this Contract 
shall have less than 1/10 square foot of litter per 
square yard, based on an average of all ten samples, 
with no more than 1/2 square foot of litter at any one 
location. 

5.4.3.4 The area in current use as active landfill 
disposal area (cleared) shall have less than 1/2 square 
foot of litter per square yard, based on an average of 
all ten samples, with no more than l square foot of 
litter at any one location. In this area the inspector 
shall be careful to verify that the litter is wind
blown and not refuse that has not been adequately 
covered. No samples shall be taken in •areas being 
utilized for refuse disposal at the time of inspection, 
but only in covered areas or cleared areas not being 
used on day of inspection. 

5 .. s Report: 

5.5.1 The locations from which samples were taken 
shall be shown on a sketch of the site, and the quantity 
of litter at each location and the average for each area 
noted thereon. 

5.5.2 The samples shall be taken by the Contractor, 
and a written report submitted to the Contracting Officer 
on a weekly basis. 

6. EQUIPMENT: The Contractor shall use as a minimum 
a bulldozer with an operating weight of approximately 29 
tons. The compacting pressure based on the operating 
weight and ground contact areas for a D7 bulldozer shall 
be a minimum of 10 pounds per square inch. The equipment 
shall be properly equipped to withstand the rigors of 
landfill operation. 
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7. CONSERVATION OF TOPSOIL AND SATISFACTORY MATERIAL: 
Where encountered, topsoil and satisfactory material shall 
be removed without contamination with subsoil or unsatis
factory material and stockpiled convenient to areas for 
later application or at locations specified. Topsoil 
and satisfactory material shall be removed to full depth 
and shall be stored separate from other excavated 
materials and piled free of roots, stones, and other 
undesirable materials. 

8. EXCAVATION: After topsoil removal has been com
pleted, excavation of every description, regardless of 
material encountered, within the grading limits of the 
project shall be performed to the lines and grades 
indicated. Satisfactory and unsatisfactory excavation 
material shall be transported to and placed in fill 
areas within the limits of the work as indicated on the 
drawings. Excavations carried below depths indicated, with
out specific directions, shall, except as otherwise speci-
fied, be refilled to the proper grade with satisfactory 
material as directed. All additional work of this nature 
shall be at the Contractor's expense.· Excavation and 
filling shall be performed in a manner and sequen6e that 
will provide drainage at all times. Excavations shall 
be kept free from water while construction therein is in 
progress. Material required ior fills in excess of that 
produced by excavation within the grading limits shall 
be obtained from borrow areas. 

9. DITCHES, GUTTERS, AND CHANNEL CHANGES: Ditches, 
gutters, and channel changes shall be cut accurately to 
the cross sections and grades indicated. All roots, 
stumps, rock, and foreign matter in the sides and bottom 
of ditches, gutters, and channel changes shall" be trimmed 
and dressed or removed to conform to the slope, grade, 
and shape of the section indicated. Care shall be taken 
not to excavate ditches and gutters below the grades 
indicated. Excessive ditch and gutter excavation shall 
be backfilled to grade either with satisfactory, thor
oughly compacted material or with suitable stone or 
cobble to form an adequate gutter. 
All ditches and gutters excavated under this section 
shall be maintained until final acceptance of the work. 
Satisfactory material excavated from ditches and channel 
changes shall be placed in fill areas. Unsatisfactory 
and excess excavated material shall be disposed of in 
accordance with directions in paragraph EXCAVATION. No 
excavated material shall be deposited closer to the edges 
of the ditches than indicated and in no case less than 3 
feet. 
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10. BACKFILL ADJACENT TO STRUCTURES: Backfill adja
cent to structures shall be placed and compacted uni
formly in such manner as to prevent wedging action or 
eccentric loading upon or ag~inst the structures. Slopes 
bounding or within areas to be backfilled shall be 
stepped or serrated to prevent sliding of the fill. 
During backfilling operations and in the formation of 
embankments, equipment that will overload the structure 
in passing over and compacting thc~e fills shall not be 
used. Backfill for storm drains and subdrains, includ
ing the bedding and backfill for structures other than 
culverts and drains, shall conform to the additional 
requirements in other applicable sections. 

11. COMPACTION OF UNSUITABLE MATERIAL: (UNSATISFACTORY) 

11.1 Spreading: The Contractor shall spread refuse 
evenly in shallow layers, not exceeding two feet thick
ness before compaction. 

11.2 Compacting: The Contractor shall compact each 
layer thoroughly with at least four passes of the. com
paction equipment before spreading and compacting follow
ing layer. 

11.3 Slope Angle: Compacted refuse surface shall 
have slope angle not exceeding 30 degrees from horizon
tal. 

12. COMPACTION OF SUITABLE MATERIAL: (SATISFACTORY) 

12.1 Spreading: The Contractor shall spread suitable 
material evenly in lifts not exceeding 12 inches com
pacted thickness. 

12. 2 Compac_ting: The Contractor shall compact each 
lift with at least four passes of the compactor equip
ment before spreading and compacting following layer. 

13. FINISHED EXCAVATION, FILLS, AND EMBANKMENTS: All 
areas covered by the project, including excavated and 
filled sections and adjacent transition areas, shall be 
uniformly smooth graded. The finished surface shall be 
reasonably smooth, compacted, and free from irregular 
surface changes. The degree of finish shall be that 
ordinarily obtainable from blade grader operations, 
except as otherwise specified. Ditches and gutters 
shall be finished to permit adequate drainage. The sur
face of areas to be turfed shall be finished to a smooth
ness suitable for the application of turfing materials. 
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Surface on which the liner will be placed shall be free 
of sharp stones, roots, and other foreign material that 
could puncture the liner. 

14. PROTECTION: Newly graded areas shall be protected 
from traffic and from erosion, and settlement or washing 
away that may occur from any cause, prior to acceptance, 
shall be repaired and grades reestablished to the 
required elevations, and slopes. All work shall be con
ducted in accordance with the environmental protection 
requirements of the ~ . ~tract. 

END 
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SECTION 02221 

EXCAVATION, TRENCHING, AND BACKFILLING 
FOR UTILITIES SYSTEMS 

PART 1 - GENERAL 

1. APPLICABLE PUBLICATIONS: The publications listed 
below form a part of ~~is specification to the extent 
referenced. The publications are referred to in the 
text by the basic designation only. 

1.1 Military Standards (Mil. Std.): 

MIL-STD-619B 

MIL-STD-621A 
& Notices 1 & 2 

Unified Soil Classification 
System for Roads, Airfields, 
Embankments, and Foundations 

Test Method for Pavement Subgrade, 
Subbase, and Base-Course Materials 

1.2 American Association of State ·Highway and.Trans
portation Officials (AASHTO) Standards: 

T 180-831 

T 191-831 

T 205-831 

T 238-79 

T 239-76 

Moisture-Density Relations of 
Soils Using a 10-Lb (4.54 kg) 
Rammer and an 18-inch (457 mm) 
Drop 

Density of Soil In-Place by the 
Sand-Cone Method 

Density of Soil In-Place by the 
Rubber-Balloon Method 

Density of Soil and Soil
Aggregate in Place by Nuclear 
Methods (Shallow Depth) 

Moisture Content of Soil and 
Soil-Aggregate in Place by 
Nuclear Methods (Shallow Depth) 

1.3 American Society for Testing and Materials (ASTM) 
Publication: 

E 548-79 Generic Criteria for Use in the 
Evaluation of Testing and Inspec
tion Agencies 
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2. DEFINITIONS: 

2.1 Satisfactory Materials: Satisfactory materials 
shall consist of any material classified by MIL-STD-619 
as GW, GP, and SW. 

2.2 Unsatisfactory Materials: Unsatisfactory 
materials shall be ·materials that do not comply with the 
requirements for satisfactory materials. Unsatisfactory 
materials include but are not limited to those materials 
containin; roots and other organic matter, trash, debris, 
frozen materials and stones larger than 6 inches, and · 
materials classified in MIL-STD-619, as PT, OH, and OL. 
Unsatisfactory materials also include man-made fills, 
refuse, and backfills from previous construction. 

2.3 Cohesionless and Cohesive Materials: Cohesioril.ess 
materials shall include materials classified in MIL-STD-
619 as GW, GP, SW, and SP. Cohesive materials include 
materials classified as GC, SC, ML, CL, MH, and CH. 
Materials classified as GM and SM will be identified as 
cohesionless only when the fines are __ nonplastic. 

2.4 Rock: Rock shall consist of boulders measuring 
1/2 cubic yard or more and materials that cannot be 
rerno--~d without systematic drilling and blasting such as 
rock material in ledges, bedded deposits, unstratified 
masses and conglomerate deposits, and below ground 
concrete or masonry structures, exceeding 1/2 cubic yard 
in volume, except that pavements will not be considered 
as rock. 

2.5 Unyielding Material: Unyielding material shall 
consist of rock and gravelly soils with stones greater 
than 6 incbes in any dimension or as defined by the pipe 
manufacturer, whichever is smaller. 

2.6 Unstable Material: Unstable material shall con
sist of materials too wet to properly support the utility 
pipe, conduit, or appurtenance structure. 

2.7 Select Granular Material: Select granular 
material shall consist of well-graded sand, gravel, 
crushed gravel, crushed stone or crushed slag composed 
of hard, tough, and durable particles, and shall contain 
not more than 10 percent by weight of material passing a 
No. 200 mesh sieve and no less than 95 percent by weight 
passing the 1-inch sieve. The maximum allowable aggre
gate size shall be 6 inches, or the maximum size recom
mended by the pipe manufacturer, whichever is smaller. 
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2.8 Degree of Compaction: Degree of compaction shall 
be expressed as a percentage of the maxim~~ density 
obtained by the test procedure presented in MIL-STD-621, 
Method 100, compaction effort designation CE 55 or 
AASHTO T 180, Method B. 

PART 2 - EXECUTION 

3. EXCAVATION: Excavation of every description and of 
whatever ~ubstances encountered shall be performed to the 
lines and grades ind·icated. Rock excavation shall 
include removal and disposition of material defined as 
rock in paragraph DEFINITIONS. Earth excavation shall 
include removal and disposal bf material not classified 
as rock excavation. During excavation, material satis
factory for backfilling shall be stockpiled in an orderly 
manner at a distance from the banks of the trench suf
ficient to avoid overloading and to prevent slides or 
cave-ins. Adequate drainage shall be provided for the 
stockpiles and surrounding areas by means of ditches, 
dikes, or other approved methods. The stockpiles shall 
also be protected from contamination .with unsatisfactory 
excavated material or other material -that may destroy 
the quality and fitness of the suitable stockpiled 
material. If the Contractor fails to protect the stock
piles and any material becomes unsatisfactory as~ 
result, such material, if directed, shall be removed and 
replaced with satisfactory on site or imported material 
from approved sources at no additional cost . to the 
Government. Excavated material not required or not 
satisfactory for backfill shall be disposed of in the 
landfill area. Grading shall be done as may be neces
sary to prevent surface water from flowing into the 
excavation, and any water accumulating therein shall be 
removed so that the stability of the bottom and sides of 
the excavation is maintained. Unauthorized overexcava
tion shall be backfilled in accordance with paragraph 
BACKFILLING at no additional cost to the Government. 

3.1 Trench Ex cavation: . The trench shall be excavated 
as recommended by the manufacturer of the pipe to be 
installed. Trench walls below the top of the pipe 
shall be vertical, and trench walls above the top of the 
pipe shall be sloped as required to properly complete 
the work. Trench width below the top of the pipe shall 
not exceed 24 inches plus pipe outside diameter (O.D.) 
for pipes of less than 24 inch inside diameter, and 
shall not exceed 36 inches plus pipe O.D. for larger 
sizes. Where recommended trench widths are exceeded, 
redesign shall be performed by the Contractor using 
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stronger pipe or special installation procedures. The 
cost of this redesign and the increased cost of pipe or 
installation procedures shall be borne by the Contractor 
without additional cost to the Government. 

3.1.1 Bottom Preparation: The bottoms of trenches 
shall be accurately graded to provide uniform bearing 
and support for the bottom quadrant of each section of 
the pipe. Bell holes shall be excavated to the necessary 
size at each joint or coupling to eliminate point bear-
~ ~· Stones of 6 inches or greater in any dimension 
shall be removed to avoid point bearing. 

3.1.2 Removal of Unyielding Material: Where unyield
ing material is encountered in the bottom of the trench, 
such material shall be removed 12 inches below the 
required grade and replaced with suitable materials as 
provided in paragraph BACKFILLING. 

3 .1. 4 Removal of Unstable Material: The Contracting 
Officer shall be notified where unstable material is encountered 
in the bottom of the trench. 

When 
removal of unstable material is required due to the 
fault or neglect of the Contractor in his performance of 
the work, the resulting material shall be excavated and 
replaced by the Contractor without additional cost to 
the Government. 

3.2 Excavation for Appurtenances: Excavation for 
manholes, catch-basins, inlets, or similar structures 
shall be sufficient to leave at least 12 inches clear 
between the outer structure surfaces and the face of the 
excavatio~ or support members. 

4. BACKFILLING: Backfill material shall consist of 
satisfactory material. Backfill shall be placed in 
layers not exceeding 6 inches loose thickness for compac
tion by hand operated machine compactors, and 8 inches 
loose thickness for other than hand operated machines, 
unless otherwise specified. Each layer shall be compacted 
to at least 95 percent maximum density for cohesionless 
soils and 90 percent maximum density for cohesive soils, 
unless otherwise specified. 

4.1 Trench Backfill: Trenches shall be backfilled to 
the grade shown. 
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4.1.1 Replacement of Unyielding Material: Unyielding 
material removed from the bottom of the trench shall be 
replaced with satisfactory material. 

4.1.2 Replacement of Unstable Material: Unstable 
material removed from the bottom of the trench or excava
tion shall be replaced with select granular material 
placed in layers not exceeding 6 inches loose thickness. 

4.1.3 Bedding and Initial Backfill: Beddino shall be 
of the type and thickness shown. Maximum ston~ size 
shall not exceed 3 inches. Initial backfill material 
shall be placed in layers of a maximum of 6 inches loose 
thickness and compacted with approved tampers to the 
density of the adjacent soil and to a height of at least 
1 foot above the pipe. The backfill shall be brought up 
evenly on both sides of pipe for the full length of the 
pipe. Care shall be taken to ensure thorough compaction 
of the fill under the haunches of the pipe. Backfill 
material in this portion of the trench shall consist of 
satisfactory material at.a moisture content that will 
facilitate compaction, free from stones larger than 6 
inches in any dimension. · 

4.1.4 Final Backfill: The remainder of the trench 
shall be backfilled with satisfactory ma_2rial. Backfill 
material shall be deposited and compacted as follows: 

4.1.4.1 Roadways: Backfill. shall be deposited in 
layers of a maximum of 8 inches loose thickness and 
compacted to 95 percent maximum density for cohesive 
soils and 95 percent maximum density for cohesionless 
soils. Water floo d ing or jetting methods of compaction 
will not be permitted. 

4.1.4.2 Turfed or Seeded Areas and Miscellaneous 
Areas: Backfill shall be deposited in layers of a maxi
mum of 12-inch loose thickness, and compacted to 85 
percent maximum density for cohesive soils and 90 per
cent maximum density for cohesionless soils. Compaction 
by water flooding or jetting will not be permitted. 

4.2 Backfill for Appurtenances: After the catchbasin 
has been constructed backfill shall be placed in such a 
manner that the structure will not be damaged by the 
shock of falling earth. The backfill material shall be 
deposited and compacted as specified for final backfill, 
and shall be placed in such a manner as to prevent eccen
tric loading and excessive stress on the structure. 

IS □:as • 
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5. TESTING: Testing shall be the responsibility of 
the Contractor and shall be performed at no additional 
cost to the Government. 

5.1 Determination of Density: Density tests shall be 
performed by an approved commercial testing laboratory. 
Approval of testing facilities shall be based on 
compliance with ASTM E 548. Tests shall be performed 
in sufficient numbers to ensure that the specified 
density is being ob~ ·.ned. A minimum of one test per 
lift of backfill for every 500 feet of installation 
shall be performed. Laboratory tests for moisture 
density relations shall be determined in accordance with 
MIL-STD-621, Method 100, CE 55. A minimum of one test 
shall be performed on each different type of material 
used for backfill. A mechanical tamper may be used, 
provided the results are correlated with those obtained 
by the referenced hand tamper or AASHTO T 180, Method B. 
Field in-place density shall be determined in accordance 
with MIL-STD-621, Method 106, AASHTO T 191, AASHTO T 205, 
or A.AS HTO T 238. When AASHTO T 238 is used, the cali
bration curves shall be checked and adjusted using only 
the sand cone method as described in AASHTO T 191 or 
MIL-STD-621, Method 106. AASHTO T 238 results in a wet 
unit weight of ,oil and when using this method, AASHTO 
T 239 shall be used to determine the moisture content of 
the soil. The calibration curves furnished with the 
moisture gages shall be checked along with density cali
bration checks as described in AASHTO T 239. The cali
bration checks of both the density and moisture gages 
shall be made at the beginning of a job, on each differ
ent type of material encountered~ 

Copies of calibra
tion curves and results of calibration tests shall be 
furnished to the Contracting Officer within 24 hours of 
conclusion of the tests. Trenches improperly compacted 
shall be reopened to the depth directed, then refilled 
and compacted to the density specified at no additional 
cost to the Government. 

END 
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Project No. EF ~240-SP 

SECTION 02485 

LAWN ANO GRASS 

PART l - GENERAL 

1. GENERAL REQUIREMENTS: 

1.1 Limits of Lawn: Following areas shall receive 
topsoil and shall be seeded: capped area, cleared and 
grubbed areas, regraded and contoured areas except 
borrow area and area to receive drainline. 

1.2 Topsoil: Topsoil stockpile will be established 
on site under another section of the specification. To 
extent available topsoil for work of Section 02485 shall 
be obtained from the previously established stockpile. 
Additional topsoil required shall be obtained under 
Section 02485 from off-site sources and at the Contrac
tor's expense. 

1.3 Erosion Protection: Lawn and grass areas will be 
protected against erosion until acceptance of completed 
turf. Eroded areas shall be replaced with acceptable 
turf, under Section 02485, using sod if seeded lawn and 
grass area cannot be established. 

1.4 Topsoil Analysis: Stockpiled topsoil shall be 
analyzed for conformance to specification by independent 
laboratory, which shall be approved in advance by the 
Contracting Officer. Report of analysis shall be 
delivered directly to the Contracting Officer. If report 
indicates need for soil conditioners and nutrients they 
shall be added to topsoil as directed by the Contracting 
Officer and at the Contractor's expense. 

1.5 Sod: Sod, otherwise meeting requirements of 
Section 02485, may be employed at Contractor's option in 
lieu of conventional lawn and grass construction speci
fied. 

1. 6 Planting Periods: Planting shall be done only 
within following periods: 

Item SEring: Fall 

Seed April 15 to May 15 August 20 to October 1 
Sod April 15 to July 1 August 20 to October 15 

1.6.1 If seeding cannot be done within dates specified 
above and before the contract completion date, the 
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Contractor shall return the following spring or fall to 
complete the seeding and establishment of grass. The 
Contractor shall prevent erosion until the seeding is 
done and turf is established. 

2. SUBMITTALS: 

2.1 Samples: Following sample shall be submitted in 
accordance with the SPECIAL CONTRACT REQUIRE.MENTS: 

Material 

Topsoil 

3. GRASS SEED: 

Quantity 
Pound 

50 

PART 2 - PRODUCTS 

3.1 Seed Characteristics: Grass seed shall be of 
previous year's crop with not · more than 0.5 per-
cent weed seed, and not more than 1.75 percent 
crop seed, by weight. Seed shall be delivered to site 
in sealed containers, labeled with name of seed grower 
and seed formula, in form stated below. Seed shall be 
dry and free of mold. Seed shall meet following 
requireme:...1ts: 

Percent By 
Weight in 

Name of Seed Mixture 

Festuca elatior 
"Kentucky 31" 
Kentucky "31" 
Tall Fescue 25 

Poa pratensis 
Common Kentucky 
Bluegrass 35 

Lolium rnultiflorum 
Annual Ryegrass 20 

Festuca rubra-
" rubra '' Creeping 
Red Fescue 20 

Minimum 
Percent 
Purity 

97 

85 

95 

97 

Minimum 
Percent 

Germination 

90 

80 

90 

85 

3.2 Testing: Seed shall be tested by independent, 
reputable agricultural testing laboratory, which shall 
be approved in advance by the Contracting Officer. After 
delivery of seed to site but before planting, seed 
samples shall be taken by laboratory, under direction of 
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the Contracting Officer, for analysis and determination 
of quality. Seed which does not conform to requirements 
of Section 02485 shall be replaced with new seed and 
analyses repeated, until seed is supplied in conformance 
with specification. 

4. LIME: Lime shall be fine-ground limestone, con
taining equal to or more than 85 percent total carbonates, 
by weight, 100 percent passing 20 mesh (1.27 mm) sieve, 
and equal to or more than 75 percent passing a 100 mesh 
(0.25 mm) sieve. 

5. FERTILIZER: Fertilizer shall be complete commer
cial product, uniform, dry, and free-flowing. 

Fertilizer shall conform to follow
ing: 

Constituent 

Percent 
Present 

(min.) 

Nitrogen 10 
Available phosphoric acid (P2O5) 10 
Water-soluble potash (K2o) 10 

6. MULCH: Mulch for hydroseeding shall be wood 
celulose pulp of type specified by manufacturer for 
hydroseeding, such as Weyerhauser "Silva Fiber", or 
approved equal. 

7. TOPSOIL: Topsoil shall be fertile, friable loam, 
uniform in material and texture, and shall be free from 
subsoil, clay lumps, sod, wood chips, stumps, roots or 
stones larger than 2 inches in any dimension, construc
tion debris, materials toxic to grass, and other foreign 
material. Topsoil shall be mixture of sand, silt, and 
clay, containing between 7 and 25 percent organic matter 
(as determined by loss on ignition), and exhibiting sandy 
and clayey properties in equal proportions. 

7.1 Acidity: Topsoil pH iange shall be 5.0 to 7.0. 

PART 3 - EXECUTION 

8. GRADING: 

8.1 Rough Grading: Areas to receive lawn, grass, or 
sod will be rough graded under another section of the 
specification. 

8.1.1 Rough grade will be left at 6 inches below fin
ished grade. 
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8.2 Fine Grading: Fine grading of subgrade shall be 
performed under Section 02485. This work shall cause 
minimum possible disturbance of subgrade. Subgrade 
shall be fine graded to tolerance equal to plus or minus 
1/2 inch deviation of average from the plane indicated 
in each 100 foot square area, with no ridges, ruts, 
mounds, or depressions exceeding plus or minus 1 inch, 
and no abrupt deviation from plane. Surface shall be 
left free from construction debris and other foreign 
matter, and stones larger than 3 inches in any dimen
sion sh~ll not be visible in or on completed subgrade. 
There shall be no depressions where water can stand. 

8.2.1 Depth of fine-graded subgrade below finished 
grade shall be 6 inches. 

8.3 Excess Material: Excess subsoil and refuse or 
debris obtained during the work shall be disposed of 
on site, in areas designated by the Contracting Officer. 

8.4 Scarification: If delay in topsoil placement is 
more than two weeks bey ond completion of rough grading 
of area to receive topsoil, subgrade shall be scarified 
to 2 inch depth immediately before fine grading and 
placing topsoil. Subgrade areas which have not been 
rough graded, and areas which have become hard since 
~2ing rough graded, shall also be scarified, as speci
fied above, not more than four days before placing top
soil. 

9. PLACING TOPSOIL: 

9.1 Limitations: 

9.1.1 Topsoil shall not be placed until possible to 
follow immediately or within 24 hours with seeding or 
sodding. 

9.1.2 Topsoil shall not be placed when subgrade or 
topsoil are frozen, excessively wet, or excessively dry . 

9.2 Placing: 

9.2.1 Topsoil shall be spread in uniform layer, to 
thickness · which will compact to depth required to bring 
final lawn and grass surfaces to required elevation. 

9.2.2 Surface shall be rolled as required to provide 
firm base for subsequent operations. Stones, roots, and 
other debris visible at surface, which are larger than 
1-1/2 inches in any dimension, shall be removed. 

02485-4 

7 1 

· di&ii-.i§iGi;lj!@$/P1 fii6Wl£WliPiilmti1t11,m .,_ ....-i -., - - '· 



10. PLACING LIMESTONE AND FERTILIZER: 

10.1 Limestone: 

10.1.1 Ground limestone shall be spread over surface 
at rate which will result in pH of 6.5 for top 3 inches 
of topsoil. 

10.2 Fertilizer: Fertilizer shall be spread over 
surface at rate of 0.02 pound per square feet. 

lC.3 Fertilizer and Limestone: 

10.3.1 Fertilizer and limestone shall be spreact in 
uniform application, using approved mechanical spreader. 

10.3.2 Fertilizer and lime shall be mixed thoroughly 
into top 3 inches of topsoil by disking, harrowing, or 
other approved means. Surface shall then be leveled and 
rolled as required to provide firm base for subsequent 
operations. 

11. PLACING SEED: 

11.1 Conditioning Surface: Final surface of topsoil 
immediately before seeding shall be within plus or minus 
1/2 inch of required elevation, with no ruts, mounds, 
ridges, or other faults, and no pockets or low spots in 
which water can collect. Stones, roots, an6 other debris 
larger than 1-1/2 inches in any dimension, which are 
visible at surface, shall be removed and resulting holes 
filled with topsoil, leaving plane and uniform surface. 

11.2 Applying Seed: Seed shall be spread with 
approved mechanical spreader, to given uniform applica
tion at following rate: 

Seed Rate pounds per square foot 

Grass seed 0.010 

11.2.1 Seed shall be applied in two equal applica
tions. Direction of spreader travel for second pass 
shall be perpendicular to that of first pass. Seeding 
shall not be done when it is raining or snowing or when 
wind velocity exceeds 5 miles per hour. 

11.2.2 Following seeding area shall be lightly raked 
to mingle seed with top 1/8 to 1/4 inch of soil. Area 
shall then be smoothed, stones and other debris larger 
than 1-1/2 inches in any dimension and which are visible 
on surface shall be removed, and surface shall be rolled 
with a roller having weight of 60 to 90 pounds per 
foot of width and diameter · equal to or larger than 2 feet. 
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11.2.3 At Contractor's option, seed may be spread by 
hydroseeding method, utilizing power equipment commonly 
used for that purpose. Seed, lime, fertilizer, and 
mulch shall be mixed and applied to achieve application 
quantities specified herein for conventional seeding 
method, with mulch applied at rate of 1,200 pounds per 
acre. Material shall be applied in two equal applica
tions, with equipment during second pass moving perpen
dicular to direction employed during first pass. Other 
provisions specified above for conventional s ~~ding 
shall apply also to hydroseeding. 

11.3 Watering: Following seeding entire area shall 
be watered with lawn sprinklers or other approved means. 
Initial watering shall continue until equivalent of 
2 inch depth of water has been applied to entire seeded 
surface, at rate which will not dislodge seed. Watering 
shall be repeated thereafter as frequently as required 
to prevent surface drying, until grass attains average 
height of 1/4 inch. Watering methods and apparatus 
shall not be permitted to injure surface. 

12. SODDING 

12.1 Cutting and Delivery: After Contracting Officer's 
inspection and approval of sod source sod shall be cut 
into square or rectangular sections, retaining suffici
ent native soil on roots for protection and continued 
viability of grass. Sod shall be kept moist during 
deli very and while in stacks, and shall be protected 
from exposure to wind, sun, and freezing. Sod shall be 
cut and moved only when soil moisture conditions are 
favorable to successful planting. Sections of sod may 
vary in length b ut s h all b e equal i n wi dth a nd no t 
larger than will permit l ifting a nd handling withou t 
b reak i ng . S0d s ha l l not be d umpe d fro m vehicles . If· 
nece ssary , gro und shall b e wate re d t o o p t imum moisture 
c ontent be fore s o d is c u t . Damaged s o d wil l be r ejected. 

12.2 Placing: 

12.2.1 Edges of sodded areas shall be smooth, and 
sodded areas shall conform to design cross sections and 
grade. At edges adjacent to curbs, paved areas, etc., 
top surface of earth in sod shall be 1/2 inch below 
adjacent hard surface. 

1 2 . 2 .2 Immediately after sodding operations have been 
c ompl e ted , e n ti r e surfac e shall be compacted with culti
p acker rol l e r or other a pproved equipment weighing 100 
t o 16 0 p o u-nds pe r f oot of roller. 
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12.2.3 Completed sod shall immediately be watered 
sufficiently to uniformly wet soil to at least bottom of 
sod bed. 

12.2.4 Sod shall be placed and all sodding operations 
completed within 72 hours following stripping from sod 
source bed. 

12.2.5 Surface of completed sodded area shall be 
smooth. Sod shall be laid edge-to-edge, with tight
butted, staggered joints. Immedi2~ · 1y after laying sod 
shall be pressed firmly into contact with sod bed by 
tamping or rolling, to eliminate air pockets. Following 
compaction screened topsoil of good quality shall be used 
to fill cracks, and excess soil shall be worked into 
grass with rakes or other suitable equipment. Grass 
shall not be smothered with excess fill soil. 

13. MAINTENANCE: 

13.l Operations: Except as otherwise specified below, 
maintenance shall include all operations required to 
produce an established lawn, including .but not limited to: 

Mowing 
Replanting 
Re sodding 
Watering. 

13.2 Timing: 

13.2.l Maintenance of lawn and grass areas shall 
begin upon completion of seeding or sodding. 

13.2.2 Maintenance of sodded areas shall begin upon 
completion of sodding. 

13.2.3 Maintenance shall continue until completion 
of extended maintenance period as specified in Para
graph EXTENDED MAINTENANCE. 

13.3 Repairs: 

13.3.1 After grass has sprouted, areas which fail to 
show uniform stand of grass shall be replanted as often 
as necessary to establish acceptable stand of grass. 

13.3.2 Scattered bare spots shall not exceed 72 square 
inches each. 
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13.3.3 Scattered bare spots not exceeding total of 15 
percent of area sown with seed will be acceptable without 
reseeding required. 

13.4 Mowing: First mowing shall be done when average 
height of grass is 2-1/2 inches, with mower set to cut 
at height of 2 inches. Subsequent mowings shall be 
made at intervals not greater than two weeks, with height 
of cut set at 2 inches. With Contracting Officer's 
prior permission mowings during perjnds of slow growth 
or dormancy may be spaced at greater intervals. 

13.5 Lime and Fertilizer: If lawn or grass is estab
lished in fall and maintenance is required to continue 
into spring months, lawn and grass shall receive applica
tion of lime and fertilizer in spring. Lime and ferti
lizer shall be spread in uniform layer over entire lawn 
surface, at rate of .05 pound per square foot for lime 
and 0.02 pound per square foot for fertilizer. 

14. EXTENDED MAINTENANCE: The Contractor shall main
tain grass for one complete growing season, April 15 
through October 15, following contract completion date. 
Extended maintenance operations shall conform to Para
graph MAINTENANCE. 

END 
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SECTION 02501 

STORM-DRAINAGE SYSTEM 

1. APPLICABLE PUBLICATIONS: The publications listed 
below form a part of this specification to the extent 
referenced. The publications are referred to in the 
text by the basic designation only. 

1.1 Federal Specificati0~s (Fed. Spec.): 

RR-F-621C 

SS-S-210A 

1.2 Deleted. 

Frames, Covers, Gratings, Steps, 
Sump and Catch Basin, Manhole 

Sealing Compound, Preformed Plastic, 
for Expansion Joints and Pipe Joints 

1.3 American Association of State Highway and Trans
portation Officials (AASHTO) Publications: 

N 33-81 

M 170-82 

M 198-:-75 
(R 1982) 

M 199-82 

T 180-74 
(R 1982) 

Specification 
- 1983 
1984 Interim 
Update 

~reformed Expansion Joint Filler 
for Concrete (Bituminous Type) 

Reinforced Concrete Culvert, Storm 
Drain, and Sewer Pipe 

Joints for Circular Concrete Sewer 
and Culvert Pipe Using Flexible 
Water~ight Gaskets 

Precast Reinforced Concrete Manhole 
Sections 

Moisture-Density Relations of Soils 
Using a 10-Lb (4.5 kg) Rammer and 
an 18-inch (457 mm) Drop 

Standard Specifications for Highway 
.Bridges 

1.4 American Society for Testing and Materials (ASTM) 
Publications: 
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A 220-76 

C 32-73 
(R 1979) 

C 33-84 

C 55-75 
. (R 1980) 

C 62-81 

C 76-82 

C 139-73 
(R 1979) 

C 231-82 

C 270-82 

C 425-77 
(R 1982) 

C 443-79 

C 478-82a 

D 1751-73 
(R 1978) 

D 1752-67 
(R 1978) 

Pearlitic Malleable Iron Castings 

Sewer and Manhole Brick (Made from 
Clay or Shale) 

Concrete Aggregates 

Concrete Building Brick 

Building Brick (Solid Masonry Units 
Made from Clay or Shale) 

Reinforced Concrete Culvert, Storm 
Drain, and Sewer Pipe 

Concrete Masonry Units for Con
struction of Catch Basin and Man
holes 

Air Content cf Freshly Mixed Con
crete by the Pressure Method 

Mortar for Unit Masonry 

Compression Joints for Vitrified 
Clay Pipe and Fittings 

Joints for Circular Concrete Sewer 
and Culvert Pipe, Using Rubber 
Gaskets 

Precast Reinforced Concrete Manhole 
Sections 

Preformed Expansion Joint Fillers 
for Concrete Paving and Structural 
Construction (Nonextruding and 
Resilient Bituminous Types) 

Preformed Sponge Rubber and Cork 
Expansion Joint Fillers for Concrete 
Paving and Structural Construction 

2. DELIVERY, STORAGE, AND HANDLING OF MATERIALS: 

2.1 Delivery and Storage: Materials delivered to site 
shall be inspected for damage, unloaded, and stored with 
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the minimum of handling. Do not store materials directly 
on the ground. Inside of pipes and fittings shall be 
kept free of dirt and debris. 

2.2 Handling: Materials shall be handled in such a 
manner as to insure delivery to the trench in sound 
undamaged condition. Pipe shall be carried to the trench 
not dragged. Gasket materials and plastic materials that 
are not to be installed immediately shall not be stored 
in the direct sunlight. 

3. SUBMITTALS: 

3.1 Manufacturers Recommendations: Where installation 
procedures or any part thereof are required to be in 
accordance with the recommendations of the manufacturer 
of the material being installed, printed copies of these 
recommendations shall be furnished to the Contracting 
Officer prior to installation. Installation of the item 
will not be allowed until the recommendations are 
received. Failure to furnish these recommendations can 
be cause for rejection of the material. 

4. PIPE FOR STORM DRAINS shall be as indicated and 
shall conform to requirements for the following pertin
ent types: 

4.1 Reinforced Concrete Pipe: ASTM C 76 or AASHTO 
M 170, Class IV, Wall B. 

5. DRAINAGE STRUCTURES: 

5.1 Catch Basins: Construction shall be 
of precast reinforced concrete or precast concrete seg
mental blocks, complete with frames and 
gratings. 

5.1.1 Catch basin shall be designed to safely with
stand AASHTO H-20 loading as specified in AASHTO Specifi
cation. 

5.2 Headwalls: Construction shall be of reinforced 
concrete. 

6. MATERIALS FOR DRAINAGE STRUCTURES: 

6.1 Concrete: Unless otherwise specified, concrete 
shall be normal weight utilizing Type II cement, and 
shall have a 28 day ultimate compressive strength (f'c) 
not less than 3000 pounds per square inch (psi). Aggre
gate shall conform to ASTM C 33. Maximum aggregate size 
shall be 3/4 inch. The concrete mixture shall have air 
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content by volume of concrete, based on measurements 
made immediately after discharge from the mixer, of 5 to 
7 percent. Air content shall be determined in accord
ance with ASTM C 231. The concrete covering over steel 
reinforcing shall be not less than 1 inch thick for 
covers and not less than 1-1/2 inches thick for walls 
and flooring. Expansion-joint filler material shall 
conform to ASTM D 1751, D 1752, or AASHTO M 33 or shall 
be resin-impregnated fiberboard conforming to the 
physical requireme.. cs of ASTM D 1752. 

6.2 Mortar: Mortar for brick or block construction 
shall conform to ASTM C 270, Type M, except the maximum 
placement time shall be 1 hour. 

6.2.1 The quantity of water in the mixture shall be 
sufficient to produce a stiff workable mortar but in no 
case shall exceed 5.2 gallons of water per sack of 
cement. Water shall be clean and free of harmful acids, 
alkalies, and organic impurities. The mortar shall be 
used within 30 minutes after the ingredients are mixed 
with water. 

6.3 Precast Reinforced Concrete Catch Basins: Shall 
conform to ASTM C 478 or AASHTO M 199. Joints between 
precast concrete risers and tops shall be made with 
flexible watertight, rubber-type gaskets meeting the 
requirements of Paragraph: Flexible Watertight Joints. 

6.4 Precast Concrete Segmental Blocks: Shall conform 
to ASTM C 139, not more than 8 inches thick, not less 
than 8 inches long, and of such shape that joints can be 
sealed effectively and bonded with cement mortar. 

6.5 Brick: Shall conform to ASTM C 62, Grade SW; 
ASTM C 55, Grade S-I or S-II; or ASTM C 32, Grade MS. 
Mortar for jointing and plastering shall consist of one 
part portland cement and two parts fine sand. Lime may 
be added to the mortar in a quantity not more than 25 
percent of the volume of cement. The joints shall be 
filled completely and shall be smooth and free from 
surplus mortar on the inside of the structure. Brick 
work shall be plastered with 1/2 inch of mortar over 
entire surface. 

6.6 Frame and ~over or Gratings: Fabrication shall 
be from one or more of the material options presented in 
Fed. Spec. RR-F-621, except the malleable cast iron 
option shall conform to ASTM A 220, Grade 40010. Weight, 
shape, size, and waterway openings for grates and curb 
inlets shall be as indicated on the plans. Frames and 
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covers for curb inlets and for areas not subject to 
vehicular traffic or storage may be malleable iron if so 
indicated. Malleable-iron frames and covers shall con
form to ASTM A 220 and shall be of the weight, shape, 
and size indicated. 

7. JOINTS: 

7.1 For Concrete Pipe: 

7.1.1 v 1 ~xible Watertight Joints: 

7.1.1.1 Materials and Test Requirements: Flexible 
watertight joints shall be made with rubber-type gaskets 
for concrete pipe. The design of joints and the physi
cal requirements for rubber-type gaskets shall conform 
to ASTM C 443 or AASHTO M 198. Factory-fabricated 
resilient joint materials shall be, at the option of the 
Contractor, one of three types and of the materials and 
manufacture conforming to ASTM C 425. Gaskets shall 
have not more than one factory-fabricated splice. 
Material conforming to Fed. Spec. SS-S-210 is acceptable 
as an alternate to ASTM C 443, provided the necessary 
installation instructions are furnished. 

7.1.1.2 Installation: Gaskets and jointing materials 
shal~ be as recommended by the particular manufacturer 
in regard to use of lubricants, cements, adhesives, and 
other special installation requ~rements. Surfaces to 
receive lubricants, cements, or adhesives shall be clean 
and dry. Gaskets and jointing materials shall be affixed 
to the pipe not more than 24 hours prior to the installa
tion of the pipe, and shall be protected from the sun, 
blowing dust, and other deleterious agents at all times. 
Gaskets and jointing materials shall be inspected before 
installing the pipe; any loose or improperly affixed 
gaskets and jointing materials shall be removed and 
replaced. The pipe shall be alined with the previously 
installed pipe, and the joint pulled together. If, 
while making the joint, the gasket or jointing material 
becomes loose and can be seen through the exterior joint 
recess when joint is pulled up to within l inch of 
closure, the pipe shall be removed and the joint remade. 

8. EXCAVATION AND TRENCHING FOR STORM DRAINS AND 
DRAINAGE STRUCTURES: Excavation of trenches and back
filling for storm drains shall be in accordance with 

SECTION: EXCAVATION, TRENCHING, 
AND BACKFILLING FOR UTILITIES SYSTEMS and the following 
requirements. 

02501-5 
80 

f 
i 

..... I 



8.1 Trenching: Width of trenches at any point below 
the top of the pipe shall be not greater than the outside 
diameter of the pipe plus 24 inches to permit satisfac
tory jointing and the thorough tamping of the bedding 
material under and around the pipe. Sheeting and bracing 
where required shall be placed within the trench width as 
specified. Care shall be taken not to overexcavate. 
Where trench widths are exceeded , redesign with a resul t
ant increase in cost of stronger p ipe o r s pecial i nstalla 
tion procedures shall be nece s s ary . Cost of t h is rede 
sign and increased cost of pipe o r i nstallation shall be 
borne by the Contractor without addi t i onal cos t t o the 
Government. 

8.2 Removal of Rock: Rock in either ledge or boulder 
formation shall be replaced with selected materials to 
provide a compacted earth cushion having a thickness 
between unremoved rock and the pipe of at least 8 inches 
or 1 / 2-inch for each foot of fill over the top of the 
pipe, whichever is greater, but not more than three
fourths the nominal diameter of the pipe. Where bell
and-spigot pipe is used, the cushion shall be maintained 
under the bell as well as under the straight portion of 
the pipe. Rock excavation shall be as specified and 
defined in SECTION: EXCAVATION, TRENCHING, AND BACK
FILLING FOR UTILITIES SYSTEMS. 

8.3 Removal of Unstable Material: Where wet or other
wise unstable soil incapable of properly supporting the 
pipe, as determined by the Contracting Officer, is 
encountered in bottom of trench, such material shall be 
removed to depth · required and replaced to the proper 
grade with selected mate rial, compacted as provided in 
Paragraph BACKFILLI NG . When removal of unstable 
materi a l is due to t he fault or neglect of the Contrac
tor i n his·performance of shoring and sheeting, water 
removal , or other s pecifi ed ~equirements, resulting 
materia l shall be exc avated and replaced by the Contrac
tor without additional expense to the Government. 

9. BEDDING: The bedding surface for the pipe shall 
provide a firm foundation of uniform density throughout 
the entire length of the pipe. The pipe shall be 
bedded carefully in a soil foundation accurately shaped 
and rounded to conform to the lowest one-fourth of the 
outside portion of circular pipe or to the lower curved 
portion of pipe arch for the entire length of pipe or 
arch. When necessary, the bedding shall be tamped. 
Bell holes and depressions for joints shall be only of 
such length, depth, and width as required for properly 
making the particular type joint. 
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10. PLACING PIPE: Each pipe shall be carefully examined before 
being laid, and defective or damaged pipe shall not be used. Pipelines 
shall be laid to the grades and alinement indicated. Proper facilities 
shall be provided for lowering sections of pipe into trenches. Under 
no circumstances shall pipe be laid in water, and no pipe shall be 
laid when trench conditions or weather are unsuitable for such work. 
Diversion of drainage or dewatering of trenches during construction 
shall be provided as necessary. All pipe in place shall be 
inspected before backfilling, and those damaged during placement 
shall be removed and replaced at no additional cost to the Government. 

10.1 Concrete Pipe: Laying shall proceed upgrade with spigot 
ends of bell-and-spigot pipe and tongue ends of tongue-and-groove 
pipe pointing in the direction of the flow. 

11. BACKFILLING: Shall be as specified in Section 02221. 

END 
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Project No. ER 1240-SP 

PiJIJ5e I 
SECTION 02598 

LANDFILL LINER 

PART 1 - GENERAL 

1. APPLICABLE PUBLICATIONS: The following publica
tions listed below form a part of this specification to 
tne extent referenced. The publications are referred 
to in the text by the basic designation only. 

1.1 American Society for Testing and Materials (ASTM) 
Publications: 

D 413-82 Rubber Property-Adhesion to Flexi
ble Substrate 

D 618-61(1981) Conditioning Plastics and Electri
cal Insulating Materials for 
Testing 

D 792-66(197~) Specific Gravity· and Density of 
Plastics by __ Displacement 

D 882-83 Tensile Properties o~ Thin Plastic 
Sheeting 

D 1004-66(1981) Initial Tear Resistance of Plastic 
Film and Sheeting 

D 1203-67(1981) Volatile Loss From Plastics Using 
Activated Carbon Methods 

D 1204-84 Linear Dimensional Change~ of 
Nonrigid Thermoplastic Sheeting 
or Film at Elevated Temperatures 

D 1239~55(1982) Resistance of Plastic Films to 
Extraction by Chemicals 

D 1593-81 

D 1755-81 

D 1790-83 

Nonrigid Vinyl Chloride Plastic 
Sheeting 

Poly (Vinyl Chloride) Resins 

Brittleness Temperature of Plastic 
Film by Impact 
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D 3083-76(1980) Flexible Poly (Vinyl Chloride) 
Plastic Sheeting for Pond, Canal, 
and Reservoir Lining 

2. GENERAL REQUIREMENTS: 

2.1 Sand and Gravel Layer: A 3 inch thick layer of 
sand and gravel will be placed over subgrade under another 
section of the specification before liner is installed. 

3. SUBMITTALS: Submittals shall be made in accord-
ance with requirements of SPECIAL CONTRACT REQUIREMENTS, 
modified as indicated below. 

3.1 Material Certification: Material certification 
shall be submitted stating that the material meets or 
exceeds requirements of Table, "Physical Properties". 

3.2 Warranty: Warranty shall be submitted, stating 
that leaks and defects of material and workmanship in 
liner and joints shall be repaired or defective portions 
replaced in site with new material and work. Warranty 
shall extend for 20 year period from date of Government 
acceptance of completed -project. · 

PART 2 - PRODUCTS 

4. LINER: 

4.1 Material: The liner shall be suitably formulated 
from homopolymer vinyl chloride resin of Type GP in . 
accordance with ASTM D 1755, and compounded with suita
ble plasticizers, fillers, and additives to impart dura
bility. A biocide shall be included in the material to 
provide resistance to biological degradation of the 
membrane. The membrane shall be compounded with carbon 
black and other ultraviolet stabilizers to provide re
sistance to ultraviolet degradation. 

4.1.1 The carbon black shall be evenly dispersed to 
produce a uniform color. Water-soluble compounding 
ingredients shall not be employed. 

4.1.2 The membrane shall be uniform throughout and 
shall be free from dirt, oil, foreign matter, scratches, 
cracks, creases, bubbles, pits, tears, holes, pinholes, 
or other defects which may affect the serviceability of 
the membrane. 

4.1.3 The polyvinyl chloride (PVC) membrane lining 
shall be fabricated from a film width of not less than 
58 inches. 02598-2 
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4.1.4 The lap seams shall be factory bonded using a 
liquid cement or commercially accepted dielectric seal
ing devices. Hot-air seaming methods shall not be used. 

-Lap seams shall be used and have a 3/4-inch minimum lap 
and a 3/4-inch minimum electrode (die) width. The seams 
shall be watertight and the strength of the bonded seam 
in either the machine (longitudinal) or transverse 
direction of the film shall not be less than 80 percent 
of the breaking strength of the film when tested in a 
similar direction, or shall tear the parent material 
when tested in peel adhesion. 

4.1.5 The film shall be capable of being bonded to 
itself by liquid cement for making field splices and 
repairs. The manufacturer shall furnish a cement-suita
ble for joining or repairing the larger pieces in the 
field. The cement shall not be affected by sun or 
water exposure and shall not produce any detrimental 
effect to the film. 

5. FACTORY FABRICATION: Individual calendar widths 
of PVC shall be factory fabricated into large panels. 
The manufacturer of the calendered rolls shall show 
where a minimum of 2,000,000 square feet of its 76 inch 
wide material has been installed for lining hydraulic 
structures. Lap joints with a minimum joint width of 
1/2 inch shall be used. Factory mac~ splices shall have 
a strength of 80 percent of the specified sheet strength. 
After fabrication, the lining shall be accordion folded 
in both directions and packaged for minimum handling in 
the field. Shipping boxes shall be substantial enough 
to prevent damage to contents. 

5. PROPERTIES: Physical properties of liner shall 
conform to Table, "Physical Properties". Liner samples 
shall be prepared for testing in accordance with ASTM 
D 618. 

PHYSICAL PROPERTIES 
Required Film Thick

ness (nominal) 
Property 

1. Thickness, minimum 
mm (inch) 

2. Specific gravity, 
minimum 
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30 mil 

0.72 
(0.0285) 

1.20 

ASTM 
Test .Method 

D 1593, para
graph 8.1.3 

D 792, Method 
A 



Required Film Thick-
ness (nominal) ASTM 

Property 30 mil Test Method 

3. Tensile properties: 

a. Breaking factor, each 12.0 (69) 
direction, minimum, 
N/rnm (lbf/in) 

b. Elongation at break, 300 
each direction, 
minimum, percent 

c. Modulus at 100 per- 4.7 (27) 
cent elongation, 
each direction, 
minimum, N/mrn 
(lbf/in) 

4. Bonded seam strength, 
tensile, each direc
tion, minimum, percent 
of breaking factor 

5. Bonded seam strength, 
peel adhesion 

6. Tear resistance 
(Graves), each direc
tion, minimum, N (lbf) 

80 

FTB 

35.6 (8.0) 

7. Low temperature 
impact 

Not more than 5 
specimens out of 
10 shall fail at 
-28.9 Oc (-20 Op) 

8 . Dimensional stability 
each direction, maxi
mum, percent 

9. Plastizer stability: 

a~ Water extraction, 
maximum, percent 
weight loss 

b. Volatile loss, 
maximum, percent 
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5.0 

0.35 

0.7 

D 882 

D 882 

D 413 

D 1004 

D 1790 

D 1204, 15 min
utes at 100 °c 
(212 OF) 

D 1239, Immer
sion in 50 °c 
(122 °F) dis
tilled water 
for 24 hours 

D 1203, Method 
A 



Required Film Thick-
ness (nominal) A$TM 

Property 30 mil Test ~Method 

c. Resistance to soil 
burial, increase 
in modulus at 100 
percent elonga
tion each direc
tion, maximum, 
percent 

10.0 

PART 3 - EXECUTION 

7. INSTALLATION: 

7.1 Preparation: 

D 3083, 30-day 
soil burial 

7.1.1 Surfaces to be lined shall be smooth and free 
from sharp rocks, other sharp objects, vegetation, and 
stubble when liner is placed. 

7.1.~ Surfaces to receive liner shall be inspected by 
installer to determine whether there are defects present 
which might injure or impair its permanence or water
proofness. 

7.1.J Surfaces to receive liner shall be maintained in 
acceptable condition until liner installation is complete. 

7.1.4 Lining installation shall begin only after 
certification referred to under paragraph "Submittals", 
above, has been furnished to and approved by Contracting 
Officer. 

7.2 Field Engineer: Lining manufacturer's field 
engineer shall be present at all times during installa
tion. 

7.3 Seams: Field seams shall be 100 percent inspected 
by Contractor and lining manufacturer's technical repre
sentative. 

7.4 Connections to Metal: Metal to be in contact 
with membrane shall be fully sealed and bonded thereto, 
using trowel coat of compatible mastic over entire con
tact surface. 

8. PLACING LINING: The PVC lining shall be placed 
over the prepared surfaces to be lined in such a manner 
as to assure minimum handling. 

iii.Ii 
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8.1 General: Placing methods shall be designed to 
minimize handling. 

8.2 Fitting: The lining shall be closely fitted and 
sealed around inlets, outlets and other projections 
through the lining. 

8.3 Damage: Lining damaged during installation shall 
be replaced or repaired by using an ~dditional piece of 
lining. 

8.4 Field Joints: Lap joints shall be used to seal 
factory-fabricated panels of PVC together in the field. 
Lap joints shall be formed by lapping the edges of panels 
a minimum of 2 inches. The contact surfaces of the 
panels shall be wiped clean to remove all dirt, dust or 
other foreign materials. Sufficient cold-applied vinyl
to-vinyl bonding adhesive shall be applied to the con
tact surfaces in the joint area, and the two surfaces 
pressed together immediately. Wrinkles shall be smoothed 
out. Field splices shall have a strength of 80 percent 
of the specified sheet strength. 

8.5 Joints to Structures: Curing compounds and 
coatings shall be completely removed from the joint 
area. Joining of PVC to concrete shall be made with 
vinyl-to-vinyl concrete adhesive and mechanically fas
tened. Unless otherwise shown on the drawings, the 
minimum width of concrete to PVC joint shall be 8 
inches. 

8.6 Repairs to PVC: Any necessary repairs to PVC 
shall be patched with the linir.g material itself- and 
cold applied vinyl-to-vinyl splicing adhesive. The 
splicing adhesive shall be applied to the contact sur
faces of both the patch and lining to be repaired, and 
the two surfaces pressed together immediately. Wrinkles 
shall be smoothed out. 

8.7 Quality of Workmanship: Completed joints shall 
be tightly bonded. Lining injury from scuffing, pene
tration by foreign objects, and distress from rough 
subgrade shall be replaced or covered and sealed with an 
additional layer of PVC of the proper size. A technical 
service representative of the lining manufacturer shall 
be made available to the Contractor. The technical 
service representative shall instruct Contractor's per
sonnel in correct methods for handling and installing 
liner. 
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9. ANCHORAGE: Immediately following liner installation cloth 
bags filled with sand shall be placed over it. Bags shall be 
placed as required to prevent liner billowing in wind. Bags shall 
remain until gravel layer is placed over liner. Bags may remain 
during and after gravel placement, at Contractor's option. Gravel 
will be provided and placed over membrane under SECTION: GRADING. 
Liner shall not be left exposed to the atmosphere without 
protection of the sand and gravel layer for more than 48 hours. 

10. SPECIAL EDGE: Along grid line 13 from G thru R, the liner 
edge shall be lapped over its~lf and seamed in accordance ~ith the 
manufacturer's recommendations so that another liner could be 
attached in the future. 

END 
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PHASE II 



{ Date) 

SUBJF.cl': Contract ooDAJ!F_3/ f'7C. ([/ j-7 Modification{s) 

/0 .. --l · -,J- .· " .. L-----
TITLE OF CONTRACT: HI~(:;£ Ir ...,. .· }(1_,,.{_t~ ~I t. Z)CL.....,(Cfr II 

'ID: Contracting Officer, Fort Devens, MA oJ 33-'5340 l . 

1. An inspection of the work carpleted under subject contract has been conducted by 
this office and it has been detenruned that the project has been canpleted by the 
Contractor in accordance with the terms and specifications of the contract. 

2. Required canpletion date (As per contract) -------------------
15 May 1988 

3. Actual canpletion date of work ( Except for minor deficiencies) ---------

4. Final canpletion date and acceptance 12 May 1988 ____ ..;;._ ________________ _ 
5. Remarks, if any: 

1. Reference letter from DER, Operations to DOC, Admin dated 23 Nov 87; and letter 
from DOC to Wes Construction Corporation, dated 2 Dec 87; both subject above 
contract, attachments 2 and 3. 

2. Reference Contract Progress Report, subject same contract, attachment 1. 

3. Contractor has completed all work necessary to meet the requirements of subject 
contract. 

4. Reocmmend final and full payment be made with letter expressing our appreciation 
for a job well done. 

4-w~,r/41'~!,,/~.,CL-

• ORMAN E. BLACK, CH, TECH SERVS BR 
Contract ing Officer's Representative 



WES CONSTRUCTION CORP. 
850 Providence Highway (Route 1) 

Dedham, MA 02026-6822 

Mr. Robert Kruzewski 
Contract Administrator 
Department of the Army 
Contracting Division 
Building 227 

May 24, 1988 

TEL. ( 61 7) 326-4030 
FAX (617) 326-9957 

Fort Devens, MA 01433-5340 RE: Fort Devens 

Dear Mr. Kruzewski: 

Phase II Sanitary Landfill 
Contract No. DAKF 
31-87-C-0157 

The purpose of this letter is to advise you that as per the terms of our 
contract all work has been completed as of May 15, 1988. We have met at 
the JOb site with Mr. Norm Black, and have completed to his satisfaction 
the minor repairs which were required by erosion over the winter. 

Attached are copies of the contract·progress report and· final requisition. 
Please process for payment. 

Also attached for you records are: 
1. Certified payroll affidavits for the current period. 
2. Copies of the warranty on the PVC liner material. 

Thank you for the cooperation we received from yourself and Mr. Norm Black 
during the course of this proJect. 

If you have any questions, please contact me. 

SFV/smt 

cc EJC 

Sincerely, 

WES coNs ( c,1,od. 
-✓..__o/t/r 

F. Vogel 



WATERSAVER COMPANY, INC. 
P.O. BOX 16465 

Established 19'18 

DENVER, COLORADO 80216 
Pion! ond Olllce - 5870 E. 58th An. 

(303) 623-4111 

WARRANTY AND AGREEMENTS 

All goods sold by the Watersaver Company, Inc., are covered by the following warran
ties and agreements: 

1. Roll goods are warranted by the manufacturer. Said manufacturer's warranty given 
to the purchaser is the only warranty applicable to such roll goods and is expressly in lieu 
of any warranty by the Watersaver Company, Inc., expressed or implied, including any im
plied warranty of merchantability or fitness for a particular purpose. 

2. Fabrication of the roll goods into panels by the Watersaver Company, Inc., is war
ranted to be free from defects in workmanship under normal use and service. Liability 
under this warranty shall be limited to repair or replacement at the option of the Watersaver 
Company, Inc., of the goods which prove to be defective; provided, however, that any claim 
under this warranty be made in writing to the Watersaver Company, Inc., within thirty (30) 
days after the alleged defect is first noticed or should have been noticed by the purchaser. 

This warranty is expressly in lieu of all other warranties, express or implied, including 
the warranties of merchantability and fitness for a particular purpose and of all other obli
gations or liabilities on the part of the Watersaver Company, Inc., and Watersaver Company, 
Inc., neither assumes, nor authorizes any other person for it, any other liability in connec
tion with this sale of goods. This warranty shall not apply to any goods that have been sub
ject to accident, negligence, alteration, abuse or misuse. The Watersaver Company, Inc., 
shall in no event be liable for any breach of warranty in an amount exceeding the purchase 
price of the goods and shall not be responsible for any special, direct, indirect, consequen
tial or incidental damages in excess of said purchase price. 

Department of the Army 
(owner) 

January 4, 1988 
(dale) 

Ft. Deven. Massachusetts 
(project location) 

WATERSAVER COMPANY, INC. 

/ 
£04,,,a. Q,C!,d..,_....v; ce V / (name) (title) 

Presiden 
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~ 

. ' Industrial & Environmental Plastics, Inc. 

156 Christo! Street Metuchen, New Jer$eJ1 08840 

Nove~ber 18, 1987 

Mr. Jim Bryan 
V.P. ,Liners Div. 
Watersaver Company Inc. 
P.O. Box 16465 

·Denver, CO 80216 

Dear Mr, Bryan, 

Phone (20J) 494-4984 

Enclosed herewith are the test results, per ASTM D 3083-modifled, 
on the Field Seams for the Fort Devens, MA, Phase ll Landfill 
Closure Project, 

The average strength of the liner's seams is 58,0 lbs. per inch 
ot seam length. All of the s~~ples ·that were tested tiroke out
side ot the bonded seam area, which is indicative of excellent 
seam quality. 

;:2))(,~ 
Richard H. Dickinson 
~ech. Consultant & Agent for 
Dyna.mit Nobel of America Inc. 
/gw 

Encl, 

CC: Wes ConstTuction Co. ~ 
Wright k Kohl! Const. Co<' 

Post-It"' brand fax transmittal memo·7571 

Co. Ca. 

Depl. Phunel 



Fo~t Devens (Watersaver Company Inc.? Field Seam Tests* 
Tested per D.N.A. Laboratory Project #51-131 

Tests Conducted via ASTM D 3083** 

Sample Seam Strength*** Observations 
Identi1'.ication (in pounds) (visual) 

FDS 1 60. 1 **** 
FDS 2 63. 1 "'*** 
FPS 3 57.4 **** 
FDS 4 52.9 **** 
FDS 5 57.0 **** 
FPS 6 58.4 **** 
FDS 7 63.0 **** 
FDS 8 ss., **** 
FDS 9 58.9 - **** 
FDS 10 5:3.9 **** 
FDS 11 56.3 **** 
FDS 12 56.6 **** 
FDS 13 61,3 **** 
FDS 14 55.5 **** 

* Sa.Inples sent via Wright~ Kohli Construction Company. 
** Test ~achine grip separation modified to 2.0" + seam width. 

*** Average Seam Strength for the liner (lot average) is 58.O lbs •• 
**** All s~ple breaks occurred outside of the Ponded seam area. 

T.Q./P.S./R.H.D. typed 11-18-87 
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2, AMENDMl:.NT/MODIP'ICA-,.ION NO. 

P00002 
3. EFFECTIVE .DATE, •, 4. REQUISITION/PURCHASE REQ, NO. 15, PROJECT NO,.(lf @Plk_a~) 

87 Nov 9 
7. ADMINISTERED BY (If other than ltffn tJJ I CODE--------~ CODE ._ _____ _ 

cectorate of Contracting 
.tsuilding 227 
Fort Devens, MA 01433-5340 
ATTN: Bob Kruzewski (617)796-2829 

8. NAME ANO ADDRESS OF CONTRACTOR (No., •trffl, co~nt)I, Stote and ZIP Code} 

Wes Construction Corp. 
850 Providence HWY (route 1) 
Dedham, MA 02026 
(617) 326-4030 

CODE FACILITY CODE 

(") 9A. AMENDMENT OF SOLICITATION NO, -
9B. DATED (SE£ ITEM l l J 

lOA. MODIFICATION OF CONTRACT/ORDER 
NO. 

x DAKF3187C0157 
10B. DATED (S££ ITEM 13) 

87 Jul 21 

11 . THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS 

D The above numbered solicitation is amended as set forth in Item 14. The hour and date specified for receipt of Offers O is extended, 0 is not ex• 
tended. 

Offers must acknowledge receipt of this amendment prior to the hour and date specified in the solicitation or es amended. by one of the following methods: 

(al 8\' completing Items 8 and 15, and returning ___ copies of rhc amendment; (b) By acknowledging receipt of this amendment on each copy of the offer 
submitted; or (c} By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDG
MENT TO BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT 
IN Fl EJECTION OF YOUR OFFER. If by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or 
letter. provided each telegram or letter makes reference to the solicitation end this amendment, and is received prior to the opening hour and date specified. 

12. ACCOUNTING ANO APPROPRIATION DATA (Jf required) 

N/A 

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS, 
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14. 

A . TH IS CHANGE ORDER IS ISSUEO PURSUANT TO: (Specif)! author/1)1) THE CHANGES SET FORTH IN ITE M 14 ARE MADE IN THE CON
TRACT ORDER NO. IN ITEM !0A. 

8. THE ABOV E NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such cu chan11es in pa)lin11 office, 
appropri1>tion dote, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.l03(b). 

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF: 

x changes FAR 52.243-4 (Apr 84) 

0 . OTHER (Specify type of modification and authority) 

E. IMPORTANT: Contractor D is not, ~ is required tc sign this document and return _4_.__ __ copies to the issuing office. 
14. DESCRI PTI ON OF AMEr~OM!::NT / MuOIF I CATION :O:"f(ar.i::e<! by t CF section heodin11s. inc/udinll &Olicltation/con tract subject mallel' where {cos/ble .J 

This modification, P00002 is initiated to incorporate the following change 
to subject contract for Phase II, sanitary landfill, Fort Devens, MA. 

1. Block lOB of modification POOOOl dated 87 Aug 25 is changed to read as 
block lOB above. 

2. In liew of proposed struture, due to the potential for erosion in the newly 
constructed drainage swale, the contractor shall install a filter fabric liner 
with a layer of 8-12" rip-rap. Approxiamt ely 1500 sy of filter fab ric and 
rip-rap. This shall be placed from the edge of Plow Shop Pond approximately 
720 feet in length by 15 feet wide. Rip-rap wi l l also be placed at the end of 
the existing loamed swale to slow the flow of water in the swale . (con 't)---
Except as provided nere,n, all terms and conditions of tne document referenced in 11em 9A or l OA, as neretofore cnangec, rema ins uncha nged ana In full force 
ana el lect. , 

J "4. NAME AND TITLE OF SIGNER (Type or p rint) 16A. NAME ANO Tl'rLE OF CONTRACTING OFFICER (Type or print) 

Ne.~ Zc 17¥1 BY 

J0-I0S..C2 

16C. DATE S·IGNEO 

STANDARD FORM 30 (REV. 10·83) 
Prescribed DY GSA 
FAR (48 CFR) 53.243 



DAKF31-87-C-0157 
Modification - P00002 
Page 2 

Contract price remains unchanged at $897,000.00. 
remains at 15 May 88. 

Contract Completion date 
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WES CONSTRUCTION CORP. 

850 Providence Highway (Route 1) 

DEDHAM, MASS. 02026 

Mr. Robert Kruzetitski 
Contract Administrator 
Department of the Army 
Contracting Division 
Building 227 
Fort Devens, MA 01433-5340 

Dear Mr. Kruzewski: 

October 30, 1987 

Re: Fort Devens 
Phase II Sanitary Landfill 
Contract No. DAKF-31-87-C-
0157 

In order to minimize the potential for erosion in the newly constructed 
drainage swale on the above referenced proJect, we have listed below our 
proposal to accomplish this without any additional cost to the department 
of the Army, nor any additional time extension. 

The previously approved modification to this contract lowered the 
elevation of the proposed drainage swale. This effectively eliminated the 
need for the concrete grade stabilization structure originally specified. 
In lieu of the proposed structure, WES CONSTRUCTION CORP. proposes to 
install a filter fabric liner with a layer of 8 - 12• riprap. We would 
install approximately 1,500 SY of filter fabric and riprap. This would be 
placed from the edge of Plow Shop Pond approximately 720 feet in length by 
15 feet wide. Riprap will also be placed at the end of the existing 
loamed swale to slow the flow of water in the swale. This riprap will 
help eliminate the potential for erosion in the swale and minimize the 
material and silt from being ..ashed into the pond. 

If you have any questions, please contact us. 

SFV/mev 

cc: EJC 

F-381 

Sincerely, 

Steph n F. Vogel 
ProJect Manager 

Tdephone 
3~6-4030 
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TO rODulliMtf am.irJ . . ~- FROM ,;,,,,,....,,or, CAll: -~ 
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Robert J. Kruzewski "WES CONSTRUCTION CORP. 08-28-87 

c°JJitPlJ?9~7-c¢151 I SUBM?SSION NUMBER 2 'SUBMITTM. 
Ii] NEW D RESUBMITTAL 

( 

PREVIOUS SUBMISSION NUMBER I PROJECT NUMBER 
ER 19240-SP 

TO BE COMPLETED BY CONTRACTOR FOR GOVT USE ONLY 

119m Specification Section/ Oncription of Material Dis- See 
No Para No/Drawing No (Include 7),pe, Mod.r No, 0.talo• No, Mf .. dr:.J IAPP,oved approved R■v«W lnlti■I 

1 i Drawing No. 2 Vent Pipes 
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TYPl;O OR PR~~D NAME AND GRADE 

19fl~E -f~-
DATE 

~ ) fr 5;" /47 r"'/~ / t K !7~- . .l C. 4 ·- ,-J Jp-t,J:~ ,,-:.(.,-• 

FOR GOVT USE .0N L'Y -
, 

TO ,, 

DFAE ' I 

For Evaluation and Action 

TYPED OR PRINTED NAME ANO GRADE 151GNATUAE DATE 

/ 

TO 
CONTRACTING OFFICER 

Recommend £8 Approval D Oinpprov■t • Indicated Above and Subject to Any Applicable Comments on the Revene Side 

TYPED OR PRINTED NAME AND GRADE 
'SIGN~-; tJAL_..1, -

DATE 

A.Jn-r-~ .A::'. R \ -;l.c..l'- J, q/1~/~7 
TO (Conrr✓r;,rJ ( 

/ 
~ Approved D Disapproved• Indicated Above and Subject,~ ~bte Comments on t1/Reverw Side. ReqUNt Rnubmlttal 

on Disapproved Items Within O.yw of D■t■ Shown Below ,,.h /. , 
TYPED OR PRINTED NAME ANO GRADE ,SI~ A_,,(_,/...;._ (._,A.,.~L D~J; ; · j-? //: t" · 
FORSCOM FOAM 6lJ.2-R /1/ / I / A 1 MA 78 CJ 
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1 i 02598 30 Mil PVC Liner Spec if ica t ions 

2 02598 30 Mil PVC Liner Sample 

3 02598 30 Mil PVC Layout Drawing . 
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· 01 - GENERAL REQUIREMENTS 

The work covered by these specifications consists of installing a polyvinyl chloride (PVC) 
plastic lining in the (lagoon, reservoir, canal, etc.) where shown on the drawings or directed by the 
Engineer. All work shall be done in strict accordance with the drawings and these specifications and 
subject to the terms and conditions of the contract. 

02 • PVC MATERIALS 

A. General. The materials supplied under these specifications shall be first quality products 
and manufactured specifically for the purposes of this work, and which have 

been satisfactorily demonstrated by prior use to be suitable and durable for such purposes. The 
manufacturer of the calendered rolls shall show where a minimum of 2,000,000 sq. ft. (185,000 sq.m.) 
of its 76" (193 cm) wide material has been installed for lining hydraulic structures. 

B. Description of PVC Materlcals. PVC (polyvinyl chloride) plastic lining shall consist of 
76" (193 cm) widths of calendered polyvinyl chloride 

sheeting fabricated into large sections by means of special factory-bonded seams into a single 
panel, or into the minimum number of large panels required to fit the jobsite as supplied by WATER
SAVER CO., INC., P.O. Box 16465, Denver, Colorado (303-623-4111). 

1. Physical Characteristics • The PVC materials shall have the following physical 
characteristics. 

PROPERTIES 

Color 
Thickness, mlls., ± 5% 
Tensile Strength, min., psi 

(lbs.Jin. width, min.) 
Modulus @ 100% Elongation min. psi 

(lbs.fin. width, min.) 
Ultimate Elongation, % min. 
Tear Resistance: 

(a) Elmendorf, grams, min. 
(gms./mil., min.) 

(b) Graves Tear, lbs. min. 
(lbs.Jin. min.) 

Low Temperature Impact, Pass, •F 
Volatllity, % loss, max. 
Water Extraction 
(@ 104°F, 24 hrs.)% loss, max. 
~peclflc Gravity, min. 

menslonal Stability 
,@ 212°F, 15 min.)% max. change 
Resistance to Soil Burial: 

Tenslle Strength Loss, % max. 
Elongation Loss, % max. 

VALUE 

Black 
30 

2200 
(66) 

1000 
(30) 

325 

6000 
(200) 

8.25 
(275) 
-20 

0.75 

0.25 
1.23 

5.0 

5.0 
20.0 

TEST METHOD 

ASTM 0-1593 
ASTM 0-882 

ASTM 0-882 
ASTM 0-882 
ASTM 0-882 

ASTM 0-1922 

ASTM 0-1004 

ASTM 0-1790 
ASTM 0-1203 

ASTM 0-1239 
ASTM 0-792 

ASTM 0-1204 

ASTM 0-3083 

.... . . 

. - . 
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2. PVC materials shall be manufactured from domestic virgin polyvinyl chloride resin 

and specifically compounded for the use In hydraulic facilities. Reprocess6J material 
shall not be used. It shall be neutral gray to black in color and produced in a standard minimum 
width of at least 76" (193 cm). Thickness shall be as shown on the drawings. Certification test 
resorts showing that the sheetir.g meets the specifications shall be supplied on request. 

. 03 - FACTORY FABRICAilON 
Individual calender widths of PVC shall be factory fabricated Into large panels. 
The manufacturer of the calendered rolls shall show where a minimum of 2,000,000 sq.ft. 

(185,000 sq.m.) of its 76" (193 cm) wide material has been installed for lining hydraulic structures. 
Lap joints with a minimum joint width of ½ inch (13 mm) shall be used. Factory made splices shalt 
have a strength of 80% of the specified sheet strength. After fabrication, the lining shall be 
accordion folded in both directions and packaged for minimum handling in the field. Shipping boxes 
shall be substantial enough to prevent damage to contents. 

04 - PLACING OF PVC LINING 
A. General • Installation shall be performed by a contractor that has previously installed 

a minimum of 2,000,000 sq.ft. (185,000 sq.m.) of this materiai or by a contractor 
th.at has a fabricator field representative in attendance. The surface (substrate) to receive the liner 
shall be smooth, and free of sharp objects that could puncture the lining. All vegetation must be 

_ removed. A soil sterilant may be required at the discretion of the Engineer. The PVC lining shall be 
placed over the prepared surfaces to be line in such a manner as to assure minimum handling. It 
shall be sealed to all concrete structures and other openings through the lining in accordance with 
details shown on the drawings submitted by the contractor and approved by t~e Engineer. The lining 
shall be closely fitted and sealed around inlets, outlets and other projections through the lining. Any 
portion of lining damaged during installation shall be removed or repaired by using an additional 
piece of lining as specified hereinafter. 

1. Field Joints • Lap joints will be used to seal factory fabricated panels of PVC together 
in the field. Lap joints shall be formed by lapping the edges at panels a 

minimum of 2 inches (50 mm). The contact surfaces of the panels shall be wiped clean to remove all 
dirt, dust or other foreign materials. Sufficient cold-applied vinyl to vinyl bonding adhesive shall be 
applied to the contact surfaces in the joint area, and the two surfaces pressed together immediately. 
Any wrinkles shall be smoothed out. Field· made splices shall have a strength of 80% of the 
specified sheet strength. · 

2. Joints to Structures - All curing compounds and coatings shall be completely remov
ed from the joint area. Joining of PVC to concrete shall be made · 

with vinyl to concrete adhesive and mechanically fastened. u·nless otherwise shown on the draw
ings, the minimum width of concrete to PVC joint shall be 8 inches (20 cm). 

3. Repairs to PVC - Any necessary repairs to the PVC shall be patched with the lining 
material itself and cold applied vinyl to vinyl splicing adhesive. The 

splicing adhesive shall be applied to the contact surfaces of both the patch and lining to be 
repaired, and the two surfaces pressed together immediately. Any wrinkles shall be smoothed out. 

4. Quality of Workmanship • All joints, on completion of the work, shall be tlghtiy 
bonded. Any lining surface showing Injury due to scuffing, 

penetration by foreign objects or dis.tress from rough ·subgrade shall, as directed by the Engineer, be 
replaced or covered and sealed with an additional layer of PVC of the prope~ size. A Technical 
Service Representatlv~ will be made available to the contractor if the contractor desires. _ · • ,j

1 tractor will bear the expense of this Technical Service Representative. The Technl rvi. ' 
Representative is not directly respons}ble for the quality of the work involved; such r n~lb , r'n 
will be solely that of the contractor. . 'b . . t<ECt1 : clJ 

. ~ . ,.. · -- .r- 1 St.~\"9~r 
• ---•: ,, ·.:. ~ .. : · .. ..:·:=:.:_"·-,....-·;~ : ·:~::::;_~;: 

· .;~ -?~·,/iit1f= , . .-i~'~ts>~~:'· ?\~-_._ .-·, · 
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Wes Construction Corp 
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11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS 
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1. Change the design contours to minimize the borrow needed to establish liner,. 

2. Liner filled seam:; are to be air lance tested to detect defects in lieu of the vacuum 
suction box specified in Section 02598, paragraph 7.3. The air lance test is an industry 
standard for this installation. 

3. Erosion blanket may be installed at the discretion of the general contractor and Curlex 
Blankets rmnufactured by Arrerican Excelsion Corrpany may be used as an equal to the SC150 
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manufactured by North American Green Inc specified on the drawings. 

4. Stumps in the fill area shall remain. 

5. Stumps in cut areas to be cleared will be buried in the landfill a minimum of 
two feet below capping subgrades. 

6. The construction of the drainage ditch along the south side of the Phase II 
contract requires that trash may have to be removed and relocated to achieve 
the required side slopes. 

7. Contract completion date now reads 15 May 1988 in order to complete loaming and 
seeding beyond fall planting season of 1 Oct 1987. The extended maintenance 
requirement of Section 02485, paragraph 14 will be Oct 15, 1987. 

8. As per the Wes Construction Corp. proposal of Aug 24, 1987, paragraph 2A, the 
limit of the loam and seed for this contract is the Phase II landfill liner 
limit as shown on Contract Drawing Sheets 3, 5 and 6 only. 

This change is at no cost to the government. 



WES CONSTRUCTION CORP. 

850 Providence Highway (Rouce 1) 

DEDHAM, MASS. 02026 

August 24~ 1987 

Tekphonc 
3 ~()-4030 

HAND DELIVERED 

Mr. Robert Kruzewski 
Contract Administrator 
Depa-.-tment of the Army 
Contracting Division 
Building 227 

Re: Fo-.-t Devens 
Phase II Sanitary Landfill 
Contract No.DAKF-31-87-C-0157 

Fort Devens, MA 01433-5340 

Dear Mr. Kruzewski: 

In view c,f the very large deficiency of borrow materials required to bring 
the Phase II existing ground to the contract design grades and the 
resultant high extra cost to the Dept. of the Army'.' we have prepared a 
proposal listed below to accomplish the complete capping of Phase II 
without any additional cost to the Department of the Army. 

Our proposal consists of: 

1. Changing the design contours to minimize th.e b qrr_BW :~eded 
establish liner subgrade by: ..'.::>c't G:+-t-t--. c l~ci. ( ~ • ..... 1

6_ 
A. Lowering the drainage ditch beyond t he 6 l ine. 

B. Grading the e>~isting refuse cells to minimize trash i-emc,val and 
minimize borrow requirement. 

C. Keep the slope between the Pline and the T to a minimum 2% 
withnut removing trash. 

D. Revise the side slope~ of the drainage ditch from the 1 vertical 
and 3 horizontal as shown to a slope on the north side of the 
drainage ditch between grid lines K&S as a 1 vertical and a 5 
horizontal. This has been done tc, minimize the sloughing problem 
that can occur between the sand cover layer and the liner on long 
steep slopes. The south side of the d1-ainage ditch and the 
balance of the drainage ditch to the end of the liner as well as 
the remainder the ditch to the stabilization structure is to have 
side slopes of 1 vertical to 4 horizontal to minimize sloughing 
and/or erosion. 

E. Refer to WES CONSTRUCTION CORP. revised contour drawings W203-1&2 
dated August 21, 1987 enclosed for the approximate revised 
contours. These contours may be further modified to meet the 
actual field conditions. 

Page 1 of 3 
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\ , 

In addition to the regrading and the filling _of -the-·capping area 
and the excavation of the drainage ditch~- additional sand cover 
borrow will be required from another· ·on site source in the 
approximate amount of 20,000 cubic yards. Our proposal is 
predicated upon all the excavation from the drainage ditch beyond 
the liner an9 .. the additic,nal appro>!imate 20~000 cubic yards of on 
site (a_d-jat:ent area) material as being suitable foi- the sand 
cs,_~--layer. 

J The existing hill south east of area 5 is to be 
additional borrow required for this contract~~ 

reserved for 
. I t 

~-'-:,-, i__, l..--{_ 
the 

2. The following items and/or details are listed for clarification: 

A. The limit of the loam and seed for this contract is the Phase II 
landfill liner limit as shown on contract drawings sheet 3, 5 arl"C! 

6 only. ({ 

B. Due to the high fills required along the south side of the 
drainage ditch, the fills will extend beyond the limit of work 
line .C /-., 

This embankment w i 11 be s 1 oped on a one ver ti ca 1 tc, a three ,, 
horizontal. i'''---

The area beyond the liner limit line will nc,t be lc,amed and 
seeded. ( see enclosed sketch WES W203-SK1) • c,i<'..... 

C. The buffer layer under the liner is to be a 6" thick layer.t( 

D. The total width of the stabilization structure detailed on 
drawing sheet 4 of 6 is to be a ma::dmum of 30 feet. 

E. The liner along the M line is to end horizontally for a future 
connection by others.'..>-. 

F. The 12 inches of sand cover over the 1 ine1- may be spread in one 
layer. n ..... _ 

G. The filling of the existing over excavated borrow area is to be 
by others. C,J;_.(l.c i(.R·~ l__...:..f•i-1( cu.;.u. __ _ 

H. Grading c,f areas c,utside the Phase II capping and d1-ainage ditch 

are by others. '::xL,..,-..,L C-~i_. c-,\-

1. The gas vent installation as shown on the contract drawings 
consists of four radial branches of 3 inch diameter perforated 
polyethylene pipe approximately 30 feet in length, each branch 
typical at each gas vent location. 

Should you require additional vents due the revised contours, 
that work will be performed on a time and material basis. 
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3. 

A. 

B. 

The fol lowing are additional modi ficatic,ns to the conti-act that 
are part of this proposal: 

A time e>~tension is required to complete the loaming and seeding 
beyond fall planting season of October 1. The time e>:tension f' .-~-·,, 
request is to the end of the spring planting seaons of May 15, · ,. :, :-, .. , , .. __,.,, 
1988. The extended maintenance requirement of Section 02485, ', ',/ 
Paragraph 14 wi 11 be to October 15, 1988. ..- ~ 

The liner field seams are to be air lance tested to detect 
defects in lieu of the vacuum suction box specified in Section 
02598~ Paragraph 7.3. The airlance test is an industry standard 
for this installation. 

C. Erosion blanket may be installed at the discretion of the general 
contractor and Curlex Blankets manufactured by American Excelsior 
Company may be used as an equal to the SC15(1 manufactured by ; 
North American Green Inc. specified on the drawings. ( · · ,.j:,·u:,' (i..( tl 

l· 

D. Stumps in fill areas will remain.~ \L 

Stumps in cut areas to be cleared will be hurried in the landfill 
a minimum of two feet below capping subgrades. 

4. The construction of the drainag~ ditch along the south side of the 
Phase II contract requires that trash may have to be removed and 
relocated to achieve the required side slopes. 

5. The scope of this proposed modification requires an immediate approval 
to allow us to begin the construction. 

We are available to review any questions that you may have with our 
proposal. 

EJC/mev 

cc: Norman Black 
SFV 

F-359 

\ ___ __, 

Sincerelv, 

Edward J. Comeau 
Executive Vice President 
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DEPARTMENT OF THE ARMY 

HEADQUARTERS FORT DEVENS 
FORT DEVENS, MASSACHUSETTS 01433 

SUI3JEL-,,: u::s i gnat ion of Contracting Officer's Representative (C'OR) 

Nonn Blaci< 
Directorate of Engineering & Housing 
Fort Devens, MA 01433 
( 617) 796-3021 

1. Pursu.:inl to the provisions of AFARS Subpart 42. 90 you are hereby cl('sj gnalcd 
Contractinq Officer's Representative (COR) in administration of the follC7,o/ing 
contract: 

Contr<1ct Nunber: 

Title: 

Contractor: 

Contract Period: 

DAKF31-87-C-0157 

Phase II Sanitary Landfill, Fort Devens, MT\ 

Wes Construction 

11 August 1987 thru 8 Jan 1988 

2. You an? authorized by this designation to take any or all action with respect 
to the following which could lawfully be taken by me as Contracting Officer, 
except any action specifically prohibited by the terms of subject contract: 

a. Verify that the Contractor perf0rms, the technical requirencnts of the 
contract in accordance with the contract terms, conditions and specifications. . . 

b. Perform or cause to be perfonned, inspections necessary in connection with 
2a alx:>vc and to verify that the Contractor has corrected all deficiencies. Perfonn 
acccptu11cc for the Government of services perfonned under this contruct. 

c. M..iintain liaison and direct ccmnunications with the Contractor. 

d. Monitor the Contractor's perforrrance and notify the Contractor of dcficie11-
cics ol.Jet'VL'<l during the surveillance, and direct appropriate action to effect 
correction. Record and report to the undersigned incidents of faulty or noncon
fonning ,,urk delays or problens. 

c. Oxxdinate site entry for Contractor ,_.Personnel and, if to be provided, 
insure thL1l Government furnished property is available when required. 

I 



/\FZD- l(X: ("/1511) 
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3. Limitc:itions. You are not enpc:,,,rered to award, agree to, or sign any contr:act 
(including delivery or purchase orders) or rrodification thereto, or in any way to 
obligate tJ1c payrrent of rroney by the Government. You 11lilY not take any action 
whidl may .impact on contract or delivery order schedules, funds or scope. All 
contractual ngn~arents, camu.trrents or nodifications which involve pr.ices, 
qunnti tics, quality or delivery schedules shall be ma.de only by the Contractiny 
Officer. · 

i 
4. This designation as a Contracting Officer's/ Representative shall ranain in 
effect through the life of the contract unless 130C>ner revoked by the Contracting 
O(ficcr and such termination of the designation shall be in writing. If your 
designation is revoked for any reason before canpletion of this contract, turn 
your records over to the successor COR or obtain disposition instructions frun U1c 
Contracting Officer. If you are reassigned or separated fran service, you shall 
request tc1mination and relief £ran your duties £ran the Contracting Officer 
sufficiently in advance of reassigranent or separation to pennit timely selection 
and cJes.i.gnution of a successor COR. 

5. You a r e further required to maintain adequate records to sufficiently describe 
U1e pcrforn1unce of your duties as Contracting Officer's Representative during Ule 
life of this contract nnd to distribute such r~cords as applicable. l\s a m.ini.rt1UJn 
U1e COR file shall contain the following: 

c1. Copy of COR designation letter. 

b. Coµy of contract and nodification thereto. 

c. Copy of correspondence between COR and Contractor. 

d. N.:u1ies of technical and administrative personnel assisting the C..UR. 

e. Coµy of records of,COR inspections. 

f. Copy of statement· indicating that COR has read and understands l\R 600-50 
(uµdatcd srnti-annually). 

6. You arc required to subn.i.t a nonthly report to the Contract Administrator con
cerning 1----.crformance of services rendered under ·this contract. Problan areas should 
L,c brought to the imrediate attention of the Contracting Officer. 

7. All µ:,rsonnel engaged in Procuranent·and related activities shall conduct 
business dealings with industry or a manner above reproach in every respect and 
shall protect the US Governnent's interest, as well as maintain its reputation 
for fair and equal dealings with all contractors. AR 600-50 sets forth applicable 
stand.arc.ls of conduct for all personnel directly and irxUrectly involved in procure
nent. All COR' s shall review AR 600-50 sani-annually. 

I 

8. l\ny COH who may have direct or indirect financial interests whid1 would place 
him in a (.Qsition where there is a conflict between his private interests and the 
pul>lic inlerests of the United States shall advise his supervisors and the 
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SUBJEL'T: Designation of Contracting Officer's Representative (COR) 

Contrc1ctinq Officer of the conflict so that appropriate action may be tuken. l\ 
COR shall avoid the appearance of such conflict to maintain public confidence in 
tl1e US Government's conduct of business with the private sector. 

9. You are required to acknowledge receipt of this appoinbnent on the original 
copy und return it to the Contracting Officer for retention in the contract file. 
The duplicate copy may be retained by you. Your signature also serves as certi
fication tl1at you have read and understood the contents of AR 600-50. 

10. In you clbsence, I hereby appoint Joe Dean with all autJ1ority 
granted you in tl1is appointment to serve as COR in your place. When tl1e above 
individ1..1ol is required to act in your stead, notification shall be made to the 
Contracting Officer in sufficient ti.Ire for the Contracting Officer to notify the 
Contractor prior to your absence. 

I 

,J dl/L 
R~~ELL E. RODERICK 

Contracting Officer 

Receipt of Lhis appointment is hereby acknowl~ged: 

am 

/~z,,., ., , z&!!,.£1 
ignature/Phone Nunber 

l\.l tcn1ate COH 

Ntll'OC (Print or Type) 

Contractor 

J 
Narrc (Print or Type) 



DEPARTMENT OF THE ARMY 
HEADQUARTERS FORT tEVENS 

FORT tEVENS. MASSAOiUSETTS 014JJ-5000 

NOTICE TO PROCEED Co11Lracli11g Division 

0 \-Jes Construction CONTRACT NUMBER DAKF31-87-C-0157 
0 850 Providence Hwy 
0 r:~.xllvun, Ml\ 02026 
0 (617) 326-4030 

Gcnllcnx.:!n: 

DATE __ ll_ A_u_.gus'--_t _ 1_9_87 ______ _ 

You arc hereby notified to proceed with work under contract nunber 

D1\KF'31-87-C-0157 to perform Phase JI Sanitary Landfill, Ft. Devens . MA 

not 1 n '> 'r than 30 days after rece i p t of this notice . 

111 c.1ccordance with the ternis of your contract, the coopletion date is 

hereby delcnnined to be 8 January 1988 Failure to meet this carpletion date 

rroy be cause for assessment of liquidated damages. 

The Contracting Officer's Representative on this project is: 
(Name) 

Norm £3lrick , 796-3021 - - - - ----(telephone) 

The Contract Administrator is Bob Kruzewski 796- 2829 
(telephone) (Name) . . 

Your attention is again invited to your icopy of the Con.tracting Officer's 
• ' I 

I 1 

Hcprcscnlalive 's letter of appointment delinea(j..ng the scope of his authority to 

act on behalf of the Contracting Officer. 
I 

Sincerely, 

'lHE UNITED STATES OF AMERICA 

RECEIPT 15 JIEHEBY AC~CJllLEI:X;ED 

~~) ~///.I/ / c:,,.,;;rc.---(}k~? 
BY < SELL E. RODERICK 

Contracting Officer 

\.·--½tai JD /'(/"? 
ate 

• 1 I ~ 
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SECTION 02102 

CLEARING AND GRUBBING 

PART 1 - GENERAL 

1. APPLICABLE PUBLICATIONS: The following publications 
listed below form a part of this specification to the extent 
referenced. The publications are referred to in the text by 
the basic designation only. 

1.1 Commonwealth of Massachusetts, Department of Public 
Works: 

1973 Specification and 1985 
Supplemental Specifications. 

2. DEFINITIONS: 

Standard Specifications 
for Highways and 
Bridges. 

2.1 Clearing: Clearing shall consist of the felling, 
trimming, and cutting of trees into sections and the satis
factory disposal of the trees and other vegetation desig
nated for removal, including down timber, snags, brush, and 
rubbish occurring in the areas to be cleared. 

2.2 Grubbing: Grubbing shall consist of the removal and 
disposal of stumps, roots larger than 3 inches in diameter, 
and matted roots from the designated grubbing areas. 

PART 2 - EXECUTION 

3. Clearing and grubbing shall be performed within the 
limits of work as shown on the contract drawings. 

3.1 CLEARING: Trees, stumps, roots, brush, and other 
vegetation in areas to be cleared shall be cut off flush 
with or below the original ground surface. Trees and 
vegetation to be left standing shall be protected from 
damage incident to clearing, grubbing, and construction 
operations by the erection of barriers or by such other 
means as the circumstances require. · 

3.2 GRUBBING: Material to be grubbed, together with logs 
and other organic debris, shall be removed to a depth of not 
less than 18 inches below the original surface level of the 
ground in areas indicated to be grubbed and in areas indi
cated as construction areas under this contract. Depres
sions made by grubbing shall be filled with suitable mate
rial and compacted to make the surface conform with the 
original adjacent surface of the ground. 

02102-1 
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4. DISPOSAL OF MATERIALS: . 

4.1 Disposal of Logs: Logs generated in clearing operation 
shall be chipped and deposited in the land management yard 
1/4 mile from the site, as directed. Material too large to 
chip will be disposed as per para 4.2 Removing From Site. 

4.2 Removing From Site: Stumps, roots, brush, rotten wood, 
and other refuse from the clearing and grubbing operations 
shall be removed from Fort Devens and properly disposed. 
Permission to dispose of such products on private property 
shall be in writing, and a copy of this permit shall be 
filed with the Contracting Officer. 

02102-2 
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SECTION 02210 

GRADING 

PART I - GENERAL 

1. APPLICABLE PUBLICATIONS: The following publications 
listed below form a part of this specification to the extent 
referenced. The publications are referred to in the text by 
the basic designation only. 

1.1 Military Standards (Mil. Std.): 

MIL-STD-619B 

2. DEFICIENCIES: 

Unified Soil Classification System 
for Roads, Airfields, Embankments 
and Foundati~ns 

2.1 Satisfactory Materials: Materials classified in 
MIL-STD-619 as GW, GP, and SW, and free from roots and other 
organic matter, trash debris, and frozen materials and 
stones larger that 6 inches in any dimension are satisfac
tory, except that maximum size stone in the sand and gravel 
layer directly beneath the clean sand buffer layer shall be 
1/2 inch. 

2.2 Unsatisfactory Materials: Materials which do not 
comply with the requireme~ts for satisfactory materials are 
unsatisfactory. Materials classified in MIL-STD-619 as Pt, 
OH, and OL are unsatisfactory. Unsatisfactory materials 
also include man-made fills, refuse, or backfills for pre
vious construction. 

2.3 Cohesionless and Cohesive Materials: Cohesive mate
rials include materials classified as GC, SC, ML, CL, MH, 
and CH. Cohesionless materials include materials classified 
in MIL-STD-619 as GW, GP, SW, and SP. Materials classified 
as GM and SM will be identified as cohesionless only when 
the fines have a plasticity index of zero. 

2.4 Degree of Compaction: Degree of compaction is a 
percentage of the maximum density obtained by the test 
procedure presented in MIL-STD-621, Method 100, compaction 
effort designation CE 55, abbreviated below as a percent of 
CE 55 density. 

2.5 Toosoil: All topsoil shall be imported from sources 
approved by the Contracting Officer. Imported materials 
suitable for topsoil are defined as fertile, friable, loam 
uniform in materials and texture, free from subsoil, clay 
lumps, sod, woodchips, stumps, roots, materials toxic to 
grass, stones larger than one and one-half inches in any 
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dimension, glass fragments, bottles, cans, metal, construc
tion debris, and other foreign materials. Topsoil shall be 
a mixture of clean sand, silt, and clay containing between 7 
and 25% organic matter (determined by loss on ignition) and 
exhibiting sandy and clayey properties in equal proportions. 

3. SUBSURFACE DATA: Subsurface soil boring logs are shown 
on the drawings. These data represent the best subsurface 
information available; however, variation may exist in the 
subsurface between boring locations. 

PART 2 - PRODUCTS 

4. BORROW MATERIAL: Borrow material shall be selected to 
meet requirements and conditions of the particular fill for 
which it is to be used. Necessary clearing, grubbing, 
disposal of debris, and satisfactory drainage of borrow pits 
shall be performed by the Contractor as incidental opera
tions to the borrow excavation. 

4.1 Selection: Borrow materials shall be obtained from 
sources within the limits of the landfill, subject to 
approval. Borrow materials shall be subject to approval. 
Borrow material from approved sources on Government
controlled land may be obtained without payment. 

4.2 Stones: Exposed and loose stones or rocks in the layer 
of borrow being compacted shall be removed by the Contractor 
before the placement of the next layer. Layer directly 
above and below the liner shall be free of all stones and 
gravel (clean sand). 

PART 3 - EXECUTION 

5. WIND-BLOWN LITTER: 

5.1 Maintenance: The Contractor shall provide for routine 
maintenance and general cleanliness of sanitary landfill 
area and adjacent property from debris created by his 
operation (beyond limit of work _ line). 

5.2 Protection: The Contractor shall prevent the scat
tering of refuse, wind-blown paper, and other light mate
rials by using suitable portable fencing. The Contractor 
shall supply, have available on the site, and install as 
directed a sufficient amount, not less than 300 feet, of 4 
foot high temporary fencing, to be used for the control of 
wind-blown paper. The fence may be a stock fence with wire 
fabric or a combination wire and wood fabric or other 
material approved by the Contracting Officer. The fence 
shall be relocated from time to time by the Contractor as 
the locations of filling operations change. 
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5.4 Control: To provide a standard b~ which to judge 
acceptable control of wind blown litter, the following 
sampling method will be utilized. 

5.4.1 Ten locations shall be sampled for each area. The 
locations shall be 50 feet, plus or minus 2-1/2 feet apart, 
distributed to provide a result indicative of condition of 
the area. 

5.4.2 At each location one square yard shall be evaluated 
for the presence of wind-blown litter. Each piece of litter 
larger than one square inch shall be measured for horizontal 
area exposed. Measurements shall be rounded to the nearest 
whole inch and the area computed. 

5.4.3 The limits of acceptable performance: 

5.4.3.1 Adjacent property shall have less than 1/10 square 
foot of litter per square yard, based on an average of all 
ten samples, with no more than 1/2 square foot of litter at 
any one location. Locations shall be no more than 100 feet, 
plus or minus 5 feet, from the limit of work line. 

5.4.3.2 Area previously used as landfill but currently not 
in use shall have less than 1 square foot of litter per 
square yard, based on an average of all ten samples, with no 
more than 2 square feet of litter at any one location. 

5.4.3.3 Area which has been capped under this Contract 
shall have less than 1/10 square foot of litter per square 
yard, based on an average of all ten samples, with no more 
than 1/2 square foot of litter at any one location. 

5.4.3.4 The area in current use as active landfill disposal 
area (cleared) shall have less than 1/2 square foot of 
litter per square yard, based on an average of all ten 
samples, with no more than 1 square foot of litter at any 
one location. In this area the inspector shall be careful 
to verify that the litter is wind-blown and not refuse that 
has not been adequately covered. No samples shall be taken 
in areas being utilized for refuse disposal at the time of 
inspection, but only in covered areas or cleared areas not 
being used on day of inspection. 

5.5 REPORTS: 

5.5.1 The locations from which samples were taken shall be · 
shown on a sketch of the site, and the quantity of litter at 
each location and the average for each area noted thereon. 

5.5.2 The samples shall be taken by the Contractor, and a 
written report submitted to the Contracting Officer on a 
weekly basis. 
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6. EQUIPMENT: The Contractor shall use equipment of 
operating weight sufficient to ensure proper compacting 
pressure. The compacting pressure based on the operating 
weight and ground contact areas shall be a minimum of 10 
pounds per square inch. 

7. EXCAVATION: Excavation of every description, regard
less of material encountered, within the grading limits of 
the project shall be performed to the lines and grades 
indicated. Satisfactory and unsatisfactory excavation 
material shall be transported to and placed in fill areas 
within the limits of the work as indicated on the drawings. 
Excavations carried below depths indicated, without specific 
directions, shall, except as otherwise specified, be re
filled to the proper grade with satisfactory material as 
directed. All additional work of this nature shall be at 
the Contractor's expense. Excavation and filling shall be 
performed in a manner and sequence that will provide drain
age at all times. Excavations shall be kept free from water 
while construction therein is in progress. Material re
quired for fills in excess of that produced by excavation 
within the grading limits shall be obtained from borrow 
areas. 

8. DITCHES, GUTTERS, AND CHANNEL CHANGES: Ditches, 
gutters, and channel changes shall be cut accurately to the 
cross sections and grades indicated. All roots, stumps, 
rock, and foreign matter in the sides and bottom of ditches, 
gutters, and channel changes shall be trimmed and dressed or 
removed to conform to the slope, grade, and shape of the 
section indicated. Care shall be taken not to excavate 
ditches and gutters below the grades indicated. Excessive 
ditch and gutter excavation shall be backfilled to grade 
either with satisfactory, thoroughly compacted materials or 
with suitable stone or cobble to form an-adequate gutter. 
All ditches and gutters excavated under this section shall 
be maintained until final acceptance of the work. Satis
factory material excavated form ditches and channel changes 
shall be placed in fill areas. Unsatisfactory and excess 
excavated material shall be disposed of in accordance with 
directions in paragraph 7. EXCAVATION. No excavated 
material shall be deposited closer to the edges of the 
ditches than indicated and in no case less than 3 feet. 

9. BACKFILL ADJACENT TO STRUCTURES: Backfill adjacent to 
structures shall be placed and compacted uniformly in such a 
manner as to prevent wedging action or eccentric loading 
upon or against the structures. Slopes bounding or within 
areas to be backfilled shall be stepped or serrated to 
prevent sliding of the fill. During backfilling operations 
and in the formation of embankments, equipment that will 
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overload the structure in passing over and compacting these 
fitls shall not be used. Backfill for storm drains and 
subdrains, including the bedding and backfill for structures 
other than culverts and drains, shall conform to the addi
tional requirements in other applicable sections. 

10. COMPACTION OF UNSATISFACTORY MATERIAL: 

10.1 Spreading: The Contractor shall spread refuse evenly 
in shallow layers, not exceeding two feet thickness before 
compaction. The upper layer of refuse shall be mixed with 
sand and gravel in roughly equal volumes prior to compacting. 

10.2 Compacting: The Contractor shall compact each layer 
thoroughly with at least four passes of the compaction 
equipment before spreading and compacting following layer. 

10.3 Slope Angle: Compacted refuse surface shall have 
slope angle not exceeding 30 degrees from horizontal. 

11. COMPACTION OF SATISFACTORY MATERIAL: 

11.1 Spreading: The Contractor shall spread suitable 
material evenly in lifts not exceeding 6 inches compacted 
thickness. A six inch buffer layer of clean sand shall be 
spread over the upper layer of refuse (mixed with sand and 
gravel) prior to liner placement~ 

11.2 Compacting: The Contractor shall compact each lift 
with at least four passes of the compaction equipment 
(roller) before spreading and compacting following layer. 
The layer above the liner shall not be compacted. 

12. FINISHED EXCAVATION, FILLS, AND EMBANKMENTS: All 
areas covered by the project, including excavated and filled 
sections and adjacent transition areas, shall be uniformly 
smooth graded. The finished surface shall be reasonably 
smooth, compacted, and free from irregular surface changes. 
The degree of finish shall be that ordinarily obtainable 
from blade grader operations, except as otherwise specified. 
Ditches and gutters shall be finished to permit adequate 
drainage. The surface of areas to be turfed shall be 
finished to a smoothness suitable for the application of 
turfing materials. Surface on which the liner will be 
placed shall be free of all stones, roots, and other foreign 
material that could puncture the liner .. 

13. PROTECTION: Newly graded areas shall be protected from 
traffic and from erosion, and settlement or washing away 
that may occur from any cause, prior to acceptance, shall be 
repaired and grades reestablished to the required elevations 
and slopes. All work shall be conducted in accordance with 
the environmental protection requirements of the contract. 
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SECTION 02485 

LAWN AND GRASS 

PART 1 - GENERAL 

1. GENERAL REQUIREMENTS: 

1.1 Limits of Lawn: Following areas shall receive topsoil 
and shall be seeded: .capped area, cleared and grubbed 
areas, regraded and contoured areas except borrow area. 

1.2 Topsoil: Topsoil shall be obtained from off-site 
sources and at the Contractor's expense. Topsoil sources 
shall be submitted to the Contracting Officer for approval 
prior to delivery to the site. All topsoil shall be 
imported from sources approved by the Contracting Officer. 
Imported materials suitable for topsoil are defined as 
fertile, friable, loam uniform in materials and texture, 
free from subsoil, clay lumps, sod, woodchips, stumps, 
roots, materials toxic to grass, stones larger than 1-1/2 
inches in any dimension, glass fragments, bottles, cans, 
metal, construction debris, and other foreign materials. 
Topsoil shall be a mixture of clean sand, silt, and clay 
containing between 7 and 25 percent organic matter (deter
mined by loss on ignition) and exhibiting sandy and clayey 
properties in equal proportions. 

1.3 Topsoil Analysis: Topsoil shall be analyzed for con
formance to specification by independent laboratory, which 
shall be approved in advance by the Contracting Officer. 
Report of analysis shall be delivered directly to the Con
tracting Officer. If report indicates need for soil condi
tioners and nutrients, they shall be added to topsoil as 
directed by the contracting Officer and at the Contractor's 
expense. 

1.4 Erosion Protection: Lawn and grass areas will be pro
tected against erosion until acceptance of completed turf. 
Eroded areas shall be replaced with acceptable turf, using 
sod if seeded lawn and grass area cannot be established. 

1.5 Sod: Sod may be employed at Contractor's option in 
lieu of conventional lawn and grass construction specified 
over the landfill cap. All ditch bottoms and slopes shall 
receive sod. 

1.6 Planting Periods: Planting shall be done only within 
following periods: 

Item 

Seed 
Sod 

Spring 

April 15 to May 15 
April 15 to July 1 
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Fall 

August 20 to October 1 
August 20 to October 15 



1.6.1 If seeding cannot be done withi~ 
above and before the contract completion 
tor shall return the following spring or 
the seeding and establishment of grass. 
shall prevent erosion until the seeding 
established. 

2. SUBMITTALS: 

dates specified 
date, the Contrac
fall to complete 
The Contractor 

is done and turf is 

2.1 Samples: Following sample shall be submitted in 
accordance with the SPECIAL CONTRACT REQUIREMENTS: 

Material 

Topsoil 

Quantity 
Pound 

50 

PART 2 - PRODUCTS 

3. GRASS SEED: 

3.1 Seed Characteristics: Grass seed shall , be of previous 
year's crop with not more than 0.5 percent weed seed, and 
not more than 1.75 percent crop seed, by weight. Seed shall 
be delivered to site in sealed containers, labeled with name 
of seed grower and seed formula, in form stated below. Seed 
shall be dry and free of mold. Seed shall meet following 
requirements: 

Percent by 
Weight in 

Name of Seed Mixture 

Festuca elatior 
"Kentucky 31" 
Kentucky "31" 
Tall Fescue 50 

Trifolium Repens 
White Clover 30 

Lolium multiflorum 
Annual Ryegrass 20 

Minimum 
Percent 
Purity 

97 

85 

95 

Minimum 
Percent 

Germination 

90 

80 

90 

3.2 Testing: Seed shall be tested by independent, repu
table agricultural testing laboratory, which shall be 
approved in advance by the Contracting Officer. After 
delivery of seed to site but before planting, seed samples 
shall be taken by COR, for analysis and determination of 
quality. Seed which does not conform to requirements of 
paragraph 3.1 Seed Characteristics, shall be replaced with 
new seed and analyses repeated, until seed is supplied in 
conformance with specification. 
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4. LIME: Lime shall be fine-ground limestone, containing 
equal to or more than 85 percent total carbonates, by 
weight, 100 percent passing 20 mesh (1.27 mm) sieve, and 
equal to or more than 75 percent passing a 100 mesh 
(0.25 mm) sieve. 

5. FERTILIZER: Fertilizer shall be complete commercial 
product, uniform, dry, and free-flowing. Fertilizer shall 
conform to the following: 

Constituent 

Nitrogen 
Available phosphoric acid (P 2o5 ) 
Water-soluble potash (K2o) 

Percent 
Present 
(min.) 

10 
10 
10 

6. MULCH: Mulch for hydroseeding shall be wood cellulose 
pulp of type specified by manufacturer for hydroseeding. 

7. ACIDITY: Topsoil pH range shall be 5.0 to 7.0. 

PART 3 - EXECUTION 

8. GRADING: 

8.1 Rough Grading: Areas to receive lawn, grass, or sod 
will be rough graded under Section 02210, paragraph 12: 
FINISHED EXCAVATION, FILLS, AND EMBANKMENTS. 

8.1.1 Rough grade will be left at 6 inches below finished 
grade. 

8.2 Fine Grading: Fine grading shall be performed 
to cause minimum possible disturbance of subgrade. Subgrade 
shall be fine graded to tolerance equal to plus or minus 1/2 
inch deviation of average from the plane indicated in each 
100 foot square area, with no ridges, ruts, mounds, or 
depressions exceeding plus or minus 1 inch, and no abrupt 
deviation from plane. Surface shall be left free from 
construction debris and other foreign matter, and stones 
larger than 3 inches in any dimension shall not be visible 
in or on completed subgrade. There shall be no depressions 
where water can stand. Surface shall be compacted to 95% 
(ninety-five). 

8.3 Excess Material: Excess subsoil and refuse or debris 
obtained during the work shall be disposed of on site, in 
areas designated by the Contracting Officer or designated 
representative. 
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8~4 Scarification: If delay in topsoil placement is more 
than two weeks beyond completion of rough grading of area to 
receive topsoil, subgrade shall be scarified to 2 inch depth 
immediately before fine grading and placing topsoil. Sub
grade areas which have not been rough graded, and areas 
which have become hard since being rough graded, shall also 
be scarified, as specified above, not more than four days 
before placing topsoil. 

9. PLACING TOPSOIL: 

9.1 Limitations: 

9.1.1 Topsoil shall not be placed when subgrade or topsoil 
are frozen, excessively wet, or excessively dry. 

9.2 Placing: 

9.2.1 Topsoil shall be spread in uniform layer, to thick
ness which will compact to depth required to bring final 
lawn and grass surfaces to required elevation. 

9.2.2 Surface shall be rolled as required to provide firm 
base for subsequent operations. Stones, roots, and other 
debris visible at surface, which are larger than 1-1/2 
inches in any dimension, shall be removed. 

10. PLACING LIMESTONE AND FERTILIZER: 

10.1 Limestone: 

10.1.1 Ground limestone shall be spread over surface at 
rate which will result in pH of 6.5 for top 3 inches of 
topsoil. 

10.2 Fertilizer: Fertilizer shall be spread over surface 
at rate of 0.02 pound per square feet. 

10.3 Fertilizer and Limestone: 

10.3.1 Fertilizer and limestone shall be spread in uniform 
application, using approved mechanical spreader. 

10.3.2 Fertilizer and lime shall be mixed thoroughly into 
top 3 inches of topsoil by disking, harrowing, or other 
approved means. Surface shall then be leveled and rolled as 
required to provide firm base for subsequent operations. 

11. PLACING SEED: 

11.1 Conditioning Surface: Final surface of topsoil 
immediately before seeding shall be within plus or minus 1/2 
inch of required elevation, with no ruts, mounds, ridges, or 
other faults, and no pockets or low spots in which water can 

02485-4 
54 



collect. Stones, roots, and other debris larger than 1-1/2 
inches in any dimension, which a~e visible at surface, shall 
be removed and resulting holes filled with topsoil, leaving 
plane and uniform surface. 

11.2 Applying Seed: Seed shall be spread with approved 
mechanical spreader, to give uniform application at follow
ing rate: 

Seed 

Grass seed 

Rate pounds per sguare foot 

0.010 

11.2.1 Seed shall be applied in two equal applications. 
Direction of spreader travel for second pass shall be 
perpendicular to that of first pass. Seeding shall not be 
done when it is raining or snowing or when wind velocity 
exceeds 5 miles per hour. 

11.2.2 Following seeding, area shall be lightly raked to 
mingle seed with top 1/8 to 1/4 inch of soil. Area shall 
then be smoothed, stones and other debris larger than 1-1/2 
inches in any dimension and which are visible on surface 
shall be removed, and surface shall be rolled with a roller 
having weight of 60 to 90 pounds per foot of width and 
diameter equal to or larger than 2 feet. 

11.2.3 At Contractor's option, seed may be spread by 
hydroseeding method, utilizing power equipment commonly used 
for that purpose. Seed, lime, fertilizer, and mulch shall 
be mixed and applied to achieve application quantities 
specified herein for conventional seeding method, with mulch 
applied at rate of 1,200 pounds per acre. Material shall be 
applied in two equal applications, with equipment during 
second pass moving perpendicular to direction employed 
during first pass. Other provisions specified above for 
conventional seeding shall apply also to hydroseeding. 

11.3 Watering: Following seeding : entire area shall be 
watered with lawn sprinklers or other approved means. 
Initial watering shall continue until equivalent of 2 inch 
depth of water has been applied to entire seeded surface, at 
rate which will not dislodge seed. Watering shall be 
repeated thereafter as frequently as required to prevent 
surface drying, until grass attains average height of 1/4 
inch. Watering methods and apparatus shall not be permitted 
to injure surface. 

12. SODDING: 

12.1 Cutting - and Delivery: After Contracting Officer or 
designated representative's inspection and approval of sod 
source, sod shall be cut into square or rectangular 
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sections, retaining sufficient native soil on roots for 
protection and continued viability of grass. Sod shall be 
kept moist during delivery and while in stacks, and shall be 
protected from exposure to wind, sun, and freezing. Sod 
shall be cut and moved only when soil moisture conditions 
are favorable to successful planting. Sections of sod may 
vary in length but shall be equal in width and not larger 
than will permit lifting and handling without breaking. Sod 
shall not be dumped from vehicles. If necessary, ground 
shall be watered to optimum moisture content before sod is 
cut. Damaged sod will be rejected. 

12.2 Placing: 

12.2.1 Edges of sodded areas shall be smooth, and sodded 
areas shall conform to design cross sections and grade. At 
edges adjacent to curbs, paved areas, etc., top surface of 
earth in sod shall be 1/~ inch below adjacent hard surface. 

12.2.2 Immediately after sodding operations have been 
completed, entire surface shall be compacted with culti
packer roller or other approved equipment weighing 100 to 
160 pounds per foot of rolle~. 

12.2.3 Completed sod shall immediately be watered suffi
ciently to uniformly wet soil to at least bottom of sod bed. 

12.2.4 Surface of completed sodded area shall be smooth. 
Sod shall be laid edge-to-edge, with tight-butted, staggered 
joints. Immediately after laying, sod shall be pressed 
firmly into contact with sod bed by tamping or rolling, to 
eliminate air pockets. Following compaction, screened 
topsoil of good quality shall be used to fill cracks, and 
excess soil shall be worked into grass with rakes or other 
suitable equipment. Grass shall not be smothered with 
excess fill soil. 

12.2.5 On slopes steeper than 3 to 1, sod shall be held 
securely in place by fastening lines of sod with wooden 
stakes. The stakes shall be not less than 12 inches in 
length, and they shall be spaced 3 feet apart and driven 
flush with the surface of the sod. Other methods of fasten
ing sod to slopes may be used where staking is not practical 
upon approval by the Contracting Officer's Representative. 

13. MAINTENANCE: 

13.3 Operations: Except as otherwise specified below, 
maintenance shall include all operations required to produce 
an established lawn, including but not limited to: 

Mowing 
Replanting 
Re sodding 
Watering. 
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13.2 Timing: 

13.2.1 Maintenance of lawn and grass areas shall begin 
upon completion of seeding or sodding. 

13.2.2 Maintenance of sodded areas shall begin upon 
completion of sodding. 

13.2.3 Maintenance shall continue until completion of 
extended maintenance period as specified in paragraph 
14: EXTENDED MAINTENANCE. 

13.3 Repairs: 

13.3.1 After grass has sprouted, areas which fail to show 
uniform stand of grass shall be replanted as often as 
necessary to establish acceptable stand of grass. 

13.3.2 Scattered bare spots shall not exceed 72 square 
inches each. 

13.3.3 Scattered bare spots not exceeding total of 15 
percent of area sown with seed will be acceptable without 
reseeding required, 

13.4 Mowing: First mowing shall be done when average 
height of grass is 2-1/2 inches, with mower set to cut at 
height of 2 inches. Subsequent mowings shall be made at 
intervals not greater than two weeks, with height of cut set 
at 2 inches. With Contracting Officer's prior -permission, 
mowings during periods of slow growth or dormancy may be 
spaced at greater intervals. 

13.5 Lime and Fertilizer: If lawn or grass is established 
in fall and maintenance is required to continue into spring 
months, lawn and grass shall receive application of lime and 
fertilizer in spring. Lime and fertilizer shall be spread 
in uniform layer over eritire lawn surface, at rate of .OS 
pound per square foot for lime and 0.02 pound per square 
foot for fertilizer. 

14. EXTENDED MAINTENANCE: The Contractor shall maintain 
grass for one complete growing season, April 15 through 
October 15, following contract completion date. Extended 
maintenance operations shall conform to paragraph 13: 
MAINTENANCE. 
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?E~TION 02598 

LANDFILL LINER 

PART 1 - GENERAL 

1. APPLICABLE PUBLICATIONS: The following publications 
listed below form a part of this specification to the extent 
referenced. The publications are referred to in the text by 
the basic designation only. 

1.1 American Society for Testing and Materials (ASTM) 
Publications: 

D 413-82 

D 618-61(1981) 

D 792-66(1979) 

D 882-83 

D 1004-66(1981) 

D 1203-67(1981) 

D 1204-84 

D 1239-55(1982) 

D 1593-81 

D 1755-81 

D 1790-83 

D 3083-76(1980) 

Rubber Property-Adhesion to 
Flexible Substrate 

Conditioning Plastics and 
Electrical Insulating 
Materials for Testing 

Specific Gravity and Density 
of Plastics by Displacement 

Tensile Properties of Thin 
Plastic Sheeting 

Initial Tear Resistance of 
Plastic Film and Sheeting 

Volatile Loss From Plastics 
Using Activated carbon Methods 

Linear Dimensional Changes of 
Non- Rigid Thermoplastic 
Sheeting or Film at Elevated 
Temperatures 

Resistance of Plastic Films to 
Extraction by Chemicals 

Nonrigid Vinyl Chloride 
Plastic Sheeting 

Poly (Vinyl Chloride) Resins 

Brittleness Temperature of 
Plastic Film by Impact 

Flexible Poly (Vinyl Chloride) 
Plastic Sheeting for Pond, 
Canal, and Reservoir Lining 

1.2 National sanitation Foundation (NSF) 
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2. GENERAL REQUIREMENTS: 

2.1 Sand Layer: A 6 inch thick layer of sand will be 
placed over refuse layer in accordance with Section 02210, 
paragraph 11: COMPACTION OF SATISFACTORY MATERIAL, before 
liner is installed. 

3. SUBMITTALS: Submittals shall be made in accordance 
with requireme'nts of SPECIAL CONTRACT REQUIREMENTS, modified 
as indicated below. 

3.1 Material Certification: Material certification shall 
be submitted stating that the material meets or exceeds 
requirements of Table, "Physical Properties". 

3.2 Warranty: Warranty shall be submitted, stating that 
leaks and defects of materials and workmanship in liner and 
joints shall be repaired or defective portions replaced on 
site with new material and work. Warranty shall extend for 
20 year period from date of Government acceptance of com
pleted project. 

PART 2 - PRODUCTS 

4. LINER: 

4.1 Material: The liner shall be suitably formulated from 
homopolymer vinyl chloride resin of Type GP in accordance 
with ASTM D 1755, and compounded with suitable plasticizers, 
fillers, and additives to impart durability. A biocide 
shall be included in the material to provide resistance to 
biological degradation of the membrane. The membrane shall 
be compounded with carbon black and other ultraviolet 
stabilizers to provide resistance to ultraviolet degrada
tion. The liner shall meet the requirements of Standard 
No. 54 of NSF. 

4.1.1 The carbon black shall be evenly dispersed to 
produce a uniform color. Water-soluble compounding ingredi-
ents shall not be employed. · 

4.1.2 The membrane shall be uniform throughout and shall 
be free from dirt, oil, foreign matter, scratches, cracks, 
creases, bubbles, pits, tears, holes, pinholes, or other 
defects which may affect the serviceability of the membrane. 

4.1.3 The polyvinyl chloride (PVC) membrane lining shall 
be fabricated from a film width of not less than 58 inches. 

4.1.4 The lap seams shall be factory bonded using a liquid 
cement or commercially accepted dielectric sealing devices. 
Hot-air seaming methods shall not be used. Lap seams shall 

02598-2 
59 



·-
~. ·,.-; 

~r-t' 

be used and have a 3/4-inch minimum lap and a 3/4-inch 
minimum electrode (die) width. The seams shall be water
tight and the strength of the bonded seam in either the 
machine (longitudinal) or transverse direction of the film 
shall not be less than 80 percent of the breaking strength 
of the film when tested in a similar direction, or shall 
tear the parent material when tested in peel adhesion. 

4.1.5 The film shall be capable of being bonded to itself 
by liquid cement for making field splices and repairs. The 
manufacturer shall furnish a cement suitable for joining or 
repairing the larger pieces in the field. The cement shall 
not be affected by sun or water exposure and shall not 
produce any detrimental effect to the film. 

5. FACTORY FABRICATION: Individual calendar widths of PVC 
shall be factory fabricated into large panels. The manufac
turer of the calendered rolls shall show where a minimum of 
2,000,000 square feet of its 76 inch wide material has been 
installed for lining hydraulic structures. Lap joints with 
a minimum joint width of 1/2 inch shall be used. Factory 
made splices shall have a strength of 80 percent of the 
specified sheet strength. After fabrication, the lining 
shall be accordion folded in both directions and packaged 
for minimum handling in the field. Shipping boxes shall be 
substantial enough to prevent damage to contents. 

6. PROPERTIES: Physical properties of liner shall conform 
to Table, "Physical Properties". Liner samples shall be 
prepared for testing in accordance with ASTM D 618. 

PHYSICAL PROPERTIES 

Property 

1. Thickness, minimum 
mm ( inch) 

2. Specific gravity, 
minimum 

3. Tensile properties: 

a. Breaking factor, 
each direction, minimum, 
N/mm (lbf/in) 

b. Elongation at 
break, each direction, 
minimum, percent 

Required Film 
Thickness (nominal) 

(30 mil) 

0.72 
(0.0285) 

1.20 

12.0 (69) 

300 
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D 1593, para 
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D 792, 
Method A 
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Property 

Required Film 
Thickness (nominal) 

(30 mil) 

c. Modulus at 100 
percent elongation, each 
direction, minimum, N/mm 
(lbf/in) 

4. Bonded seam strength, 
tensile, each direction, 
minimum, percent of 
breaking factor 

5. Bonded seam strength, 
peel adhesion 

6. · Tear resistance 
(Graves), each direc
tion, minimum, N (lbf) 

7. Low temperature 
impact 

8. Dimensional stability 
each direction, maximum, 
percent 

9. Plastizer stability: 

a. Water extraction, 
maximum, percent weight 
loss 

b. Volatile loss, 
maximum, percent 

c. Resistance to 
soil burial, increase 
in modulus at 100 percent 
elongation each direction, 
maximum, percent 

4.7 (27) 

80 

FTB 

35.6 (8.0) 

Not more than 
5 specimens 
out of 10 shall 
fail at -28.9 
degrees C 
(-20 degrees F) 

s.o 

0.35 

0.7 

10.0 
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D 1004 

D 1790 

D 1204, 15 
minutes at 
100 degrees 
C (212 
degrees F) 

D 1239, 
Immersion in 
50 degrees C 
(122 degrees 
F) distilled 
water for 24 
hours 

D 1203, 
Method A 

D 3083, 30-
day soil 
burial 



PART 3 - EXECUTION 

7. INSTALLATION: 

7.1 Preparation: 

7.1.1 Surfaces to be lined shall be smooth and ·free from 
sharp rocks, other sharp objects, vegetation, and stubble 
when liner is placed. 

7.1.2 Surfaces to receive liner shall be inspected by 
installer to determine whether there are defects present 
which might injure or impair its permanence or water
proofness. 

7.1.3 Surfaces to receive liner shall be maintained in 
acceptable condition until liner installation is complete. 

7.1.4 Lining installation shall begin only after certifi
cation referred to under paragraph 3: Submittals, has been 
furnished to and approved by Contracting Officer. 

7.2 Field Engineer: Lining manufacturer's field engineer 
shall be present at all times during installation. 

7.3 Seams: Field seams shall be 100 percent visually 
inspected by Contractor and lining manufacturer's technical 
representative. Seams shall also be tested with a vacuum 
suction box to locate any defects that are present. 

7.4 Connections to Metal: Metal to be in contact with 
membrane shall be fully sealed and bonded thereto, using 
trowel coat of compatible mastic over entire contact sur
face. A stainless steel clamp shall be placed around rubber 
boot at gas ventilation pipes. 

8. PLACING LINING: The PVC lining shall be placed over 
the prepared surfaces to be lined in such a manner as to 
assure minimum handling. 

8.1 General: Placing methods shall be designed to mini
mize handling. 

8.2 Fittings: The lining shall be closely fitted and 
sealed around inlets, outlets, and other projections through 
the lining. 

8.3 Damage: Lining damaged during installation shall be 
replaced or repaired by using an additional piece of lining. 

8.4 Field Joints: Lap joints shall be used to seal 
factory-fabricated panels of PVC together in the field. Lap 
joints shall be formed by lapping the edges of panel a 
minimum of 2 inches. The contact surfaces of the panels 
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shall be wiped clean to remove all dirt, dust or other 
foreign materials. Sufficient cold-applied vinyl-to-vinyl 
bonding adhesive shall be applied to the contact surfaces in 
the joint area, and the two surfaces pressed together 
immediately. Wrinkles shall be smoothed out. Field splices 
shall have a strength of 80 percent of the specified sheet 
strength. A minimum of one test per field splice shall be 
performed to ensure that the minimum specified strength is 
attained. Results of field splice tests shall be submitted 
to the Contracting Officer. 

8.5 Joints to Structures: Curing compounds and coatings 
shall be completely removed from the joint area. Joining of 
PVC to concrete shall be made with vinyl-to-vinyl concrete 
adhesive and mechanically fastened. Unless otherwise shown 
on the drawings, the minimum width of concrete to PVC joint 
shall be 8 inches. 

8.6 Repairs to PVC; Any necessary repairs to PVC shall be 
patched with the lining material itself and cold applied 
vinyl-to-vinyl splicing adhesive. The splicing adhesive 
shall be applied to the contact surfaces of both the patch 
and lining to be repaired, and the two surfaces pressed 
together immediately. Wrinkles shall be smoothed out. 

8.7 Quality of Workmanship: Completed joints shall be 
tightly bonded. Lining injury from scuffing, penetration by 
foreign objects, and distress from rough subgrade shall be 
replaced or covered and sealed with an additional layer of 
PVC of the proper size. A technical service representative 
of the lining manufacturer shall be made available to the 
Contractor. The technical service representative shall 
instruct Contractor's personnel in correct methods for 
handling and installing liner. 

9. ANCHORAGE: Immediately following liner installation, 
cloth bags filled with sand shall be placed over it. Bags 
shall be placed as required to prevent liner from billowing 
in wind. Bags shall remain until sand layer is placed over 
liner. Bags may remain during and after sand placement, at 
Contra·ctor' s option. Sand will be provided and placed over 
membrane as specified in section: GRADING. Liner shall not 
be left exposed to the atmosphere without protection of the 
sand layer for more than 48 hours. 

10. SPECIAL EDGE: Along grid line 13 from G thru R, the 
liner edge shall be seamed to the existing liner in accord
ance with the manufacturer's recommendations. 
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E.T.&L. CONSTRUCTION CORP. 
RTE. 117 & DELANEY ST.• P.O. BOX 245 

STOW, MA 01775 

{508) 897-4353 

"J)cPAP-TMENT OF -;HE Af2.Ml-( 

TO Dlf2.f-CTOf2- OP Q?NS.){Z.OC..ttOtJ 
BuiL..!:>lt\lG{ 227 
F0@1 -:t:>ey EN S.. 

014:33-5340 

LETTER OF TRANSMITTAL 
DATE JOB NO. ~ 

c-,,0-

AE: 

WE ARE SENDING YOU □ Attached □ Under separate cover via _ _________ the following items: 

COPIES 

□ Shop drawings 

~of letter 

DATE NO. 

4 24, 89 TMNf!5 

□ Prints 

□ Change order 

□ Plans □ Samples □ Specifications 

□---------------------

DESCRIPTION 

THESE ARE TRANSMITTED as checked below: 

~ proval □ Approved as submitted □ Resubmit ____ copies for approval 

□ For your use □ Approved as noted □ Submit copies for distribution 

□ As requested □ Returned for corrections □ Return corrected prints 

□ For review and comment □ 

□ FOR RECORD 

REMARKS ______________________________________ _ 

COPYTO --------_ ------ SIGNED /3.rA- laZz. 
If enclosures are not as noted, kindly notify us at once. Of'€J:>~{i:. S. ,/C/i:t,,l-,,{1/l,I D 



INDEPENDENT PIPE & SUPPLY CORP. 
WHITMAN ROAD• CANTON, MASSACHUSETTS 02021 • (617) 828-8500 • FAX (617) 828-1321 

Rhode Island Division: EASTERN SUPPLY • 50 BACON STREET • PAWTUCKET, RI 02860 • (401) 725-1700 

April 2 0, 19 8'9 

ET&L Construction Corp. 
Route 117 & Delaney Sts. 
Stow, Massachusetts 01775 

Ref: Our Invoice 160245 

Gentlemen: 

Please be advised that the materials shipped on our 
Invoice 160245, your Purchase Order 88-7, conforms 
to the required specifications which is 6 11 Sch. 40 
ERW pipe & 6" standard L/R weld ells. 

Very truly yours, 

~ 
Barbara 
Quality Assurance Assistant 

BR/ljl 

r -. .. .. if >;o-:_g f 
1

: _-_ f:t:;ibA ~If -$,Jr:: t JO 

. ., . . -··· 
. .' ... .. ,: i ···::Jl;~;~t4--

,, 
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ADVANCED DRAINAGE SYSTEMS, INC. 

STONEYBROOK INDUSTRIAL AREA BOX 389 LUDLOW, MASSACHUSETTS 01056 (413) 589-0515 

CERTIFICATE OF COMPLIANCE 
(Manufactured or Fabricated Material) 

Date March 16, 1989 

WE HEREBY CERTIFY THAT 
Descrip t ion, or Ki nd of Ma t er i al) 

Furnished to Penn Culvert North Billerica, MA E.T. & L. Construction Stow, M, 
(Name of Contractor) (Prime or Sub ) 

For Use On 
(Project Name) 

Federal No. State No. 

1n the Amount of 8 , 400 Feet #381 __ ...__ _ _,(,_Q_u_a_n_t"""i_t_y_ R_e_p_r_e_s_e_n_t_e_d..,....) _ _ ____________ _ 

Identified By Delivery Slip Number Invoice #I36-053054-001 
(Label, Marking, Seal No., Consignment) 

Shipped 

Shipped Via 

March 17, 1989 Delivered March 1 7, 1 989 

McCormi c k Trucking 
(Method of- Shi pmen t , Car No., Truck No.) 

MEETS THE REQUIREMENTS OF THE PERTINENT PROJECT PLANS, SPECIAL PROVISIONS 
AND SPECIFICATIONS OF THE MASSACHUSETTS DEPARTMENT OF PUBLIC WORKS, DIVI
SION OF ROADS ANO BRIDGES IN ALL RESPECTS . . PROCESSING, PRODUCT TESTING ANO 
INSPECTION CONTROL OF RAW MATERIALS ARE IN CONFORMANCE WITH ALL APPLICA
BLE SPECIFICATIONS, DRAWINGS AND/OR STANDARDS OF ALL ARTICLES FURNISHED. 

All records and documents pertinent to this certificate and not submitted 
herewith will be maintained available by the undersigned for a period of 
not less than three years from date of final payment to the State from 
Federal Funds. 

ADVANCED DRAINAGE SYSTEMS , INC. 
( Manufa:ner or Sur.lier) 

Signed by: 2:v.. Yr:Z. ;J;;: 
Dean S. Car Jenter 
(Quality Control) 

number 1 in the land. 



rm E. T .&L. CONSTRUCTION CORP. 
RTE. 117 & DELANEY ST. • P.O. BOX 245 

STOW, MA 01775 

{5og) 897-4353 

De-PA/2T/vl!i-,,rr or 7JI£ A-f2.,v, 1/ 
TO l)J/2..UTo/'Z- Or CoNST/Z-VC-T/0,v 

/3 {) I L>DfAJ er Z--2- 7 

01433-5000 

LETTER OF TRANSMITTAL 

DATE 3/7/8~ IJOe8B-7 
ATTENTIOI# l 

14/2-- ~u /RoTJUr i'ttJz.ews,c.; 
FIE: 

Ce>IJ~T -#-7)A~3/-f?R-C, 

WE ARE SENDING YOU □ Under separate cover via __________ the following items: 

□ Shop drawings □ Prints □ Plans □ Samples □ Specifications 

□ Copy of letter □ Change order □ ---------------------

COPIES DATE NO. DESCRIPTION 

I 3/7/83 7.WW.f. ,;.+ w 1 77-f /4) /"~P/,C-5 0/Z- A-,D,S, WTS#££-T 
I , - , 

THESE ARE TRANSMITTED as checked below: 

~pproval □ Approved as submitted □ Resubmit ___ copies for approval 

□ For your use □ Approved as noted □ Submit copies for distribution 

□ As requested □ Returned for corrections D Return corrected prints 

□ For review and comment D 

□ FOR RECORD 

REMARKS ______________________________________ _ 

COPYTO __________________ _ 

11 enclosures are not as noted, klndly notify us at once. Ci 5 o/2G-€ .s, f..c:/i:UA-~ D 
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See Instructions on Reuerse ' · ~TERIAL APPRQYAL SUBMITTA_ . 

TO (Contrvdlnr Oftrcrr) FROM (Pontroctor) DATE .. s/7/89 /11~. (loT3/i,feT j"-i<U~ E-w SK.i /£. f. ~l- t:aVSJi2.vc-7'1o"1 c.ote?, 

CONTRACT NUMBER I SUBMISSION ~}M~;R ,S~l "'DA kF3 i-8$-c- loo 1 NEW □ RESUBMITTAL 

PREVIOUS SUBMISSION NUMBER 

3 
I PROJECT NUMBER 

f:. B i93 iB-7P 
TO BE COMPLETED BY CONTRACTOR FOR GOVT USE ONLY 

ltom Specification Section/ Description of Material Dis- See 
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Easy-to-u ... e heavy-duty; _ns fittings 
Spllt Coupllng Snap Coupllng • 1n1ernal Coupler ln1emal 

••<t: 
Reducing Coupler 

G 
:r-311 s-- 811 
4•-411 10--1011 :r-312 6"-612 
5·-511 1:z--1211 4·-412 a·-1112 
6'"➔11 1s·-1s11 5·-512 10--1012 

Snap Tee Saddle Tee 

.,~ 
5·_4•-425 
6'-S"-526 

Reducing Tee (Single) 

• 4"x3"-314 8"x6"-816 
5·x4"-514 10-x e·-101e 
6"x4"-614 12"x 10--1210 
6"x5"-516 15"• 12"-1512 

:r-321 
4"-421 

5"-525 
6'"-626 

523-5" to :r 624-6• lo 4" 
524-5" ro 4· 625-6" 10 s· 3"-322 

4•-422 
S--522 
6"-622 

Spin-on Coupllng■ Spllt End Cap End Plu; Snap Adapter 

0 r.•~: · ' :r-362 8"-662 
19·-1a11 5·-s:11 1:z--1231 1e--1833 4"-162 8"-862 
2•·-2•11 6"-631 1s·-1531 24•-2433 5"-562 

~orated Tubing 

,.-~·----#~ .... ~ · · ·' '·.II! I;: I 
I I r I I I · I I 

:r-301-300" Coils 
4·--401-250' Coils 
5"-501-165' Coils 
6"~1-100'Coils 
8"-801- 20'lenglhs 

10--1001-20' Leng!hs 
1:z--1201-20· Lengths 
, s·-1so1-20· Length> 
18"-1801-20' L""9'1M 
2••-2401-20· t...nga,s 

1301 and 401 also available in 
bund~ often-10' lengths.) 

Non-Perforated Tubing 

3"-351-300' Coils 
4"-151-250' Coils 
5"-551-165' Coils 
8"-6S1-100' Coils 
8"-651-20' L.englhs 

10--1051-20' Leng11,s 
12"-1251-20' Lengths 
1:S--1551-20' Lengths 
1s--1851-20' Lt!f!91h5 
24"-2451-20' Leng!M 

(351 and •SI abo aveilatlle in 
bund,OS of len-10' leng!hs.) 

Prowctlw~~J 
- - ✓ 

•
l Sock 
373-300' Coils 
•73-250" Coils 
573-165' Coils 
673-100' Coils 

873-20' LonglhS 

Drain Guard@) 
3"-372 
··-472 
5"-572 
6"-672 
ll"-872 

1073-20' Lengths 
12"-1273-20' l.enQ!hs 
15"-1573-20' Lengths 
18"-1873-20' Leng,hs 
24"-2-473-20' Lengths 

10--1072 
12"-1272 

Reducing Tee (Mutliple) 

• Heavy Duty Tubing 

Perf. 
8"-801 

10·-1001 
12"-1201 
15·-1so1 
18"-1801 
24'-2401 

Non-Perl. 
851-20' Lengths 

1051-20' Lenglhs 
1251-20· Lengths 
1551-20' Lenglhs 
1851-20' LenglhS 
2451--20" Lengths 

s«-S-to6"16"1os· 
6" to 4"/6"to 3· 

844-8" lo 8"/8. 10 s· 
a·1o s·/8"10 4· 

1044-10-lo 10-/10-to8" 
10"to6" 

1244-12"1012"/1:Z-to 10" 
12"108" 

1544-15·,o 1s-115·1o 12" 
15·1010· 

1114-4-18" 1o 18" 

•s-ELL£,_ 
4•-445 -

WELL 

r~ .. ~;;II 
Advanced Drainage Systems, Inc., is America's 

leading manufacturer of quality corrugated polyeth
ylene pipe. Manufactured of selected polyethylene 
resins, ADS pipe meets the strictest product quality 
standards and industry specifications. 

Nationwide Sales and Manu.factur:i.ng Neh'rorlc 

In addition, ADS manufactures a complete line of 
fittings and couplings, simplifying installations for 
highway and construction drainage applications. 

From coast to coast, ADS tubing is available 
through the industry's most extensive distribution 
network. For the name of your local distributor, 
contact the nearest ADS sales office. 

CALIFORNIA 
Madera 

GEORGIA 
Montezuma 
ILUNOIS 
Harvard 
Mon!icello 
IOWA 
Cresco 
Creston 
Eagle Grove 
Iowa City 

KENTUCKY 
Livermore 
Versailles 

f209l 674-0054 
209 674-0903" 

{912) 472-7556 

!915l 943.54n 
217 762-9448 

!319) 547-3105 
515) 782-8565 

(515) 448-5101 
1319) 338-9448 
319)338-3689" 

!502) 733--4324 
606) 873-8046 

MASSACHUSETTS 
Palmer (413) 283-9797 
MICHIGAN 
BadAxe 1517) 269-9506 
Owosso 517) 723-5208 

~-ACNANCED DRAINAGE SYSTEMS. INC 

Corporate Office/ 3300 Rilletside Drive. Columbus, Ohio 43221 / (614) 457-3051 

MINNESOTA 
Rochester (507) 281-5450" 
NORTH 
CAROLINA 
Charlotte (704) 527-0137" 
Rowland (919) 422-3303 
OHIO 
London (614) 852-9554 

(614) 852-4067" 
Napoleon r19,599-9565 

419 599-0585" 
Wooster 216)264-4949 

TENNESSEE 
Brentwood (615) 373.9954• 
TEXAS 
Ennis (214)875-6591 
VIRGINIA 
BuenaVtSta (703) 261-6131 
WASHINGTON 
Bellewe (206) 643-2770" 
Washougal (206) 83S-8522 

"Sates Office Only 

j 

~ 
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la! E.T. & L. CONSTRUCTION CORP. 
BOX 245, STOW, MASSACHUSETTS 01775 

E.T. & L. CONSTRUCTION CORP. 

QUALITY CONTROL PROGRAM 

(Per Special Contract Requirements Section 34 Page 256) 

It is the policy of E.T.&L. Construction Corp. to furnish and 
install only 1st quality materials in a professional and workman 
like manner as req~ired by the particular project plans and specifi
cations. 

Each and every project is staffed by a project superintenden± and 
respective craft foreman who are responsible for installing the work 
as required by the contract. The job superintendent is officially 
designated by E.T.&L. Construction Corp. as its project quality 
control officer with complete responsibility for installation of 
the work in compliance with the contract requirements. 

The E.T.&L. Construction Corp. 's quality control program is out
lined as follows: 

1. All horizontal and vertical control and layout 
will be checked and verified for accuracy prior 
to the placement of any materials on the project. 

2. All materials purchased and delivered to the 
project will be checked for any flaws or defects 
in manufacture or breakage from transport prior 
to incorporation into the work. Also that they 
comply with the project specifications. 

3. All contract requirements for earth excavation, 
rock excavation, embankment, filling, grading and 
compaction will be met or exceeded by E.T.&L. Con
struction Corp. prior to proceeding with further 
work above or on the work described. 

4. The work of all subcontractors will be monitored 
and inspected by E.T.&L. Construction Corp. to 
assure compliance with all quality standards set 
forth in the contract. 

5. It is the policy of E.T.&L. Construction Corp. to 
correct, repair, or replace any work not found to 
comply with the contract plans, specifications and 
requirements. 



la! 
6. 

Page -2-

E.T.£,. L. CONSTRUCTION CORP. 
BOX 245, STOW. MASSACHUSETTS 01775 

In E.T.&L. Construction Corp.'s forty-three (43) year 
history this policy has worked successfully to satisfy 
the contract requirements on hundreds of private, municipal, 
State and Federally funded projects throughout Massachusetts 
which the company has completed. 

Very truly yours, 

E. T. & L. CONSTRUCTION- CORP. 

GPB/cw 



STATEMENT AND ACKNOWLEDGMENT 
FORM APPROVEO 
OMO NO. 

3090-0119 
PART I-STATEMENT OF PRIME CONTRACTOR 

1. PRIME CONTRACT NO. 2. DATE SUBCONTRACT 3. SUBCONTRACT NUMBER 
AWARDED 

KF31-88-C-:1001 24-Oct.-88 
4. PR IM E CONTRACTOR (Nome. odara" 011d ZIP code} 

E.T.&L. construction corp. 
Rte. #117 & Delaney Street 
Stow, Mass. 01775 

S-88-7-1 
5. SUBCONTRACTOR (~am~ oddreu ond ZIP code) 

Ln-1.ING, . 
Wright~~ Construction Co., Inc. 
P.O. Box 728o" 
The Woodlands, Texas 7738~ 

6. The prime contractor st.ites that under the contract shown in Item 1, a subcontract was awarded on date shown in Item 2 by 
(Name of Awarding Firm) E.T. &L.. Construction Corp. 

to the subcontractor identified in Item 5, for the following work : 

Furnishing and Installing Complete-In-Place the Landfill Liner 

as specified in Specification Section 02598 

7. PROJECT 

Landfill Closure Phase IIr 

!l. NAME ANO TITL.E OF PERSON SIGNING 

Jennie Lee Colosi 

PART II - ACKNQW 

8. LOCATION 

Ft. Devens 
Ft. Devens, Mass. 

·. 

01433 
11. DATE SIGNED 

31-Oct.-88 

12. The subcontractor acknowledges that the following c1Rses of the contract show:1 in Item 1 are included in this subcontract: 

Contract Work Hours and Safety 
Standards Act - Overtime 
Compensation - Construction 

Payrolls and Basic Records 
Withholding of Funds 

13. NAI.I E(S) OF ANY INTERMEDIATE SUBCONTRACTORS, IF ANY 

I ~. NAME ANO TITLE OF PERSON SIGNINC 

Davis-Bacon Act 
Apprentires and Trainees 
Complianc? with Copeland Regulations 
Subcontracts 
Contract T er mi nation-Debarment 

16. DATE SIGNED 

STANDARD FORM 1413 (10·83) 
Presc:tlbed by GSA 
FAR 148 CFRI 53.2221el 



MEMBRANE LINER 
ENGINEERING SPECIACATION GUIDE 

·----- ,- -·•-·-- - - ----- - - -

/. 1-4 

----- - ···-··------ -- . 

Thickness mils 
(Nominal ±5%) 

Spe~ific Gravity, min. 

Tensile Strength, psi, min. 
(Breaking Factor, lbs.Jin. width, min.) 

Elongation,@ Break,% min. 

Modulus @ 100°/o Elongation, psi, min. 
(lbs.fin. width min.) 

Tear Resistance, lbs.fin., min. 
(lbs., min.) 

Low Temperature, °F 

Dimensional Stability, 
% change, max. 

Water Extraction 
%loss, max. 

Volatility 
%loss, max. 

Resistance to Soil Burial 
% change, max. 

Tensile Strength 
Elongation,@ Break 
Modulus @ 100% Elongation 

Hydrostatic Resistance, psi, min. 

Factory Seam Requirements* 
Bonded Seam Strength 
(factory seam, breaking 
factor, ppi width) 

ASTM D-1593 

ASTMD792 

ASTMD882 

ASTMD882 

ASTMD882 

ASTM D 1004 

ASTM D1790 

ASTM D1204 
(212°F,15min.) 

ASTMD3083 

ASTM D 1203 

ASTM D3083 

ASTMD751 

ASTM D3083, 
Modified 

*Factory bonded seam strength is the responsibility of the fabricator. 

Speciried Values 

20 30 40 50 60 

1.23 1.23 1.23 1.23 1 .23 

2300 2300 2300 2300 2300 
46 69 92 115 138 

325 3~0. 400 . 450 450 

1000 1000 · 1000 1000 1000 
(20.0) (30,~) (40.0) (50.0) (60.0) 

300 300 300 300 250 
(6.0) (~.O) (12.0) (15.0) (15.0) 

-15 - ·20: -25 -30 -30 

3.5 3.5 3.5 3.5 3.5 

0.35 0.35 0.35 0.35 0.35 

0.90 0.70 0.50 0.50 0:-50 

-5 -5 -5 -5 -5 
-20 ..:.20 -20 -20 -20 
+20 +~Q +20 +20 +20 

60 · 85 110 .. .. . · 150 175 

36.8 55.2 73.6 92 110.4 

---- - . - --
' ID). ~ © 15

1. It. 1988·~· ~. ~ 
LIU OCT lEJ 

.,. ,__ _____ .. 
E.'t & L CQNSIRUCl10N CORP. 



.""- ...... . , . 

, Th~ ~;rk covered by these specifications consists 
of furnishing and installing a polyvinyl chloride (PVC) 
plastic lining where shown on the drawings or directed 
by the Engineer. All work shall be done in strict accord
ance with the drawings and these specifications are 
subject to the terms and conditions of the contract. 
It is the intent of these.specifications to ensure a first 
quality finished product is provided. 

PVC (polyvinyl chloride) lining shall consist of 72" 
(182 cm) minimum, widths of calendered polyvinyl 
chloride sheeting fabricated into large sections by 
means of special factory-bonded seams into a single 
panel, or into the minimum number of large panels 
required to complete the project, as supplied by 
WATERSAVER CO. , INC., P.O. BOX 16465, DENVER, 
COLORADO 80216-0465 (303) 289-1818. 

The materials supplied under these specifications 
shall be first quality products and manufactured spe
cifically for the purposes of this work, and which have 
been satisfactorily demonstrated by prior use to be 
suitable and durable for such purposes. The manufac
turer of the calendered rolls shall show, upon request 
where a minimum of 100,000,000 sq. ft. (9,290,227 
sq. m.) of 72" (182 cm) minimum width material has 
been manufactured for lining hydraulic structures. 

PVC sheeting shall be formulated and manufac
tured domestically from 100% virgin polyvinyl chloride 
resin and be specifically compounded for use in 
hydraulic structures. Reprocessed or reground mate
rials shall not be used. No factory set up or trim 
materials that are foreign to the virgin formulation shall 
be used. Only first quality phthalate and/or phosphate 
plasticizers shall be used. The use of water soluble 
formulation ingredients is prohibited. 

The compound must contain a biocide at a viable 
formulation level. There shall not be any unmixed for
mulation ingredients. The sheeting shall contain no 
deep gas checks, no surface divots, no windows, and 
shall not exhibit cold flow. It must have good surface 
quality and be free of pinholes and blisters. 

It shall be uniform in color, size, and thickness. The 
material shall have the minimum physical property 
~haracteristics, as outlined in the specifications. 
Certified test results showing that the sheeting meets 
or exceeds the specification shall be supplied upon 
request. 

.04 Factory Fabrication: 
Individual calendered widths of PVC shall be 

factory fabricated into large panels so as to minimize 
field seaming during installation. Factory fabricated 
seams shall have a minimum of one-half inch (½") 
nominal width. All factory fabricated seams shall have 
a strength of at least 80% of the specified sheet 
strength. The fabricator shall be experienced and 
shall show, upon request, where a minimum of 
100,000,000 sq. ft. of material has been fabricated 
and successfully installed. Factory fabrication shall 
be by WATERSAVER CO., INC., P.O. BOX 16465, 
DENVER, COLORADO 80216-0465 (303) 289-1818. 

.C~ ."JE..~ {::..~i t,; a;-..:. i-,::..-.:.:.1;1·.;: 
After factory fabrication, the panels shall be double 

accordion folded in both directions and packaged so 
as to minimize handling at the jobsite. Shipping boxes 
shall be water resistant, strong enough to prevent 
damage to the contents, and shall be banded to heavy 
duty wood pallets. Panels which have been delivered 
to the jobsite shall be unloaded and stored in their 
original, unopened containers in a safe dry area and 
protected from the direct heat of the sun. Whenever 
possible, a 6" minimum air space between the pallets 
should be provided, especially for an extended period 
of time. Pallets shall not be stacked. 

·. . .•. . 
-~· ... , 1 •• ·- •--· ·-·--· ••• • -

General-Installation shall be performed by an 
authorized Installation Contractor who has previously 
installed a minimum of 2,000,000 sq. ft. (185,000 
sq. m.) of this material or by a_Contractor who has a 
Watersaver Field Representative in attendance. The 
surface (substrate) to receive the liner shall be smooth 
and free of sharp objects that could puncture the lin
ing. All vegetation must be removed. A soil sterilant 
may be required at the discretion of the Engineer. The 
PVC lining shall be placed <:Ner the prepared surfaces 
to be lined in such a manner as to assure minimum 
handling. The panels shall be placed in such a man
ner as to minimize field seaming. Horizontal field 
seams on slopes shall be kept to a minimum. 



The membrane shall be sealed to all concrete 
structures and other openings through the lining 
in accordance with details shown on the drawings 
submitted by the Contractor and approved by the 
Engineer. Factory fabricated pipe seals shall be used 
to seal all pipes penetrating the liner. Any portion of the 
lining damaged during installation shall be removed or 
repaired by using an additional piece of the same 
membrane as specified here-in. The liner shall be 
installed in a relaxed condition and shall be free of 
stress or tension upon completion of the installation. 
Stretching the liner to fit is not pern:iissible. 

.. 

A nominal 12 inches (10" minimum} of approved 
cover material shall be placed over the PVC lining 
as shown on the drawings. Cover material shall be 
approved by the Engineer prior to placement. Soil con
taining sharp, jagged rocks, roots, debris or any other 
material, which may puncture the membrane, shall not 
be used as cover material. 

The Contractor may choose the equipment and 
manner with which to place the cover over the liner, 
provided: the Contractor satisfactorily demonstrates 
to the Engineer that both the equipment and manner 
used to place the chosen cover material over the lining 
will not have any detrimental effects on the liner. 

Field seams will be made to seal factory fabricated 
panels of PVC together in the field. Seams shall be 
formed by lapping the edges of panels a minimum of 
6 inches (15 cm). The contact surfaces of the panels 
shall be wiped clean to remove all dirt, dust or other 
substance. Sufficient vinyl to vinyl bodied solvent shall 
be applied to the contact surfaces in the seam area, 
and the two surfaces pressed together immediately. 
Any wrinkles shall be smoothed out. Field seams shall 
have a strength of at least 80% of the specified sheet 
strength. 

All curing compounds and coatings shall be com
pletely removed from the joint area. Joining of PVC to 
concrete shall be made with vinyl to concrete bonding 
adhesive. Unless otherwise shown on the drawings, 
the minimum width of concrete to PVC joint shall be 
6 inches (15 cm). In addition, mechanical attachment 
may be necessary. 

.10 Repairs to PVC: 
Any necessary repairs to the PVC shall be made 

with the lining material itself and cold applied vinyl to 
vinyl splicing adhesives. Patches should be cut so as 
to cover the area to be repaired by a minimum of 4" 
in all directions. Patches should be cut with rounded 
corners. The splicing adhesive shall0be applied to the 
contact surface between the patch and the lining, and 
the two surfaces pressed together immediately. Any 
wrinkles shall be smoothed out. 

.11 :_:._!~ </ (.:i '·1. ·· .. ·'~:~ .. :. -~.-:::.:j·,~.:-: 
All joints, on completion of the work, shall be tightly 

bonded. Any lining surface showing injury due to 
scuffing, penetration by foreign objects, or distress 
from rough subgrade, shall, as directed by the Engi
neer, be replaced or covered and sealed with an 
additional layer of PVC of the proper size. A Water
saver Field Service Representative will be required 
during the liner installation if the installation is not done 
by an authorized installer. The Contractor will bear 
the expense of this Field Service Representative. 
The Field Service Representative is not directly 
responsible for the quality of the work involved; such 
responsibility will be solely that of the Contractor. 



~.~.=..:: .. =1:; 2\/C FLE,iBLE :vifu,3it;;.l\iE LlNER li\lFCfi1;,,,:;~Y1G1\J 
PVC membrane liners are the most widely used of all polymeric membranes for waste impoundments. 

They show good chemical resistance to many inorganic chemicals; however, the inclusion of organic solvents 
may limit their applicability (consult Watersaver Company. Inc. for specific applications). Special "Oil Resistant'' 
(PVC-OR) grades of PVC are also available that possess a high resistance to oil and other organic hydrocarbon 
attack. 

PVC liner materials are produced in roll form in various widths and thicknesses. Most liners are used as 
unsupported sheeting, but fabric reinforcement can be incorporated. PVC compounds contain 25% to 35% of 
one or more plasticizers to make the sheeting flexible and rubberlike. They also contain 1 % to 5% of a chemical 
stabilizer and various amounts of other additives. The PVC compound should not contain any water soruble 
ingredients. There is a wide choice of plasticizers that can be used in PVC sheeting, depending upon the 
application and service conditions under which the PVC compound will be used. Plasticizer selection is an 
extremely important aspect of a PVC liner material, since the loss of plasticizer will result in a change in physical 
properties. There are three basic mechanisms for plasticizer loss: volatilization, extraction and microbiologic 
attack. The use of the proper plasticizers and an effective biocide can virtually eliminate microbiological attack 
and minimize volatility and extraction. The PVC polymer itself is not affected by these conditions. 

The principal reason for loss of plasticizer is by volatilization in the heat of the sun rather than solution in the 
waste fluid. Carbon black prevents ultraviolet attack, but does cause the absorption of solar energy raising the 
temperature to a level that could cause vaporization of the plasticizer. A soil or other suitable cover material must 
be used to protect the PVC from heat, ultraviolet and weathering. 

Plasticized PVC sheeting has excellent Tensile, Elongation, Puncture and Abrasion Resistance properties. 
It is readily seamed by solvent welding and dielectric welding methods. 

Watersaver Company supplies PVC, which utilizes only first quality resin, primary plasticizers, stabilizers, 
biocides and other additives. Watersaver Company offers a wide variety of custom fabricated PVC panels. 

PVC liners can be used in many different applications, including: 

-tailings impoundments 
-irrigation reservoirs 

-solid waste landfills 
-landfill caps 
-water treatment ponds -reserve pit liners 

-fly ash disposal cells 
-irrigation canals 
-moisture barriers 

-sewage lagoons 
-sand filter beds 
-evapotranspiration fields 

-leachate collection ponds 
-fire water ponds 
-stormwater detention ponds 

-golf course ponds 
-decorative lakes 
-fish hatcheries 
-mining heap leach pads -solar evaporation ponds 

-industrial waste ponds & impoundments 

The above information is furnished to aid in selecting PVC for use as a geomembrane. Watersaver Company, 
Inc., as a supplier of materials only, does not assume responsibility for errors in selection, design, engineering, 
quantities, dimensions or installation. 

For additional information, contact ~atersaver Company, Inc. 

WATERSAVER CO., INC. • Plant/General Office • 5870 E. 56th Avenue • Commerce City, CO 80022 
PO Box 16465 Denver, CO 80216 303-289-1818 • FAX 303-287-3136 • Interstate WATS 800-525-2424 
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r-- ···~···-·--- ··-· -· ·· . ---- . -··· -· ·· ·- -
,,/ UNIVEF:SITY OF MASSACHUSE·, . .:i 

SOIL - AND PLANT TISSUE LAB 
2.1+0 BEAVER STREET 

LAB~ IBER: S880630-137 
BAG NUMBER: 4902 

. WALTHAM, MA 02154-8096 DATE SENT: / / 

JIL FROM MIDDLESEX COUNTY SOIL WEIGHT: 4. 14 g/5c:c:-

ET AND L CONSTR4CTIDN 
RTE 117 & DELANEY ST 
STOH-, MA 01775 

CROP: LAWN . 

CONCERNS: WILL PICK UP. 

' . ·. ----------------------~------------------------------------------~----------' . 

LIMESTONE AND F_ERTILIZER RECOMMENDATIONS FOR TURF MAINTENANCE: 

Total lime required ·i5i·E97. lb. of dolomi•tic limt:!stone/1000· sq•"ft. 
Apply 50 lb/1000 sq _ft in early spring . and again iti September. 
Test the sc,il again ne>:t year. . • . . . . . 

Use 2 lb/1000 .sq ft P2□5, iand 4. lb/_1000 sq ft KEO •. 
See recommendations for nitrog~n r~quirements, and i~f6rmation about 
applying the correct amount of fertilizer. · 

--------------------------------- .--- · ------------------------ .--------------------
SOIL PH 4 .·9 
BUFFER PH 6.1 

NITROGE~: N03 = 15 PPM 
. . 

NH4 = 6 PPM : 

''JTRIENT_LEVELS:_PPM_: _____ LOW ________ MEDIUM _________ HIGH ______ VERY_HIGH 
~OSPHORUS (P) 6 :XXXXXXXXXXX 

POTASSIUM (K) 41 :XXXXXXXXXXXX 
CALCIUM CCA> 87 :x 
MAGNESIUM CMG) 19 IXXXXX 

CATION EXCH CAP-
13. 0 MEQ/100G 

PERCENT B_ASE SATURATION 
K= 1.0 MG= 1.4 CA= 4.1 

SUBSTANCES THAT CAN BE TOXIC. TO PLANTS: 
ALUMINUM 211 PPM SOIL RANGE:0-200 P~M 

The lead lev~l in this soil is lDw. 

00 

. .. .. .. ·. · 

i------~ 
E.'t &. L CONSTRUCTION CORP. 

MICRONUTRIENT LEVELS 
ALL NORMAL 

---. ··-·-•- ,. . -··- .. 

Lab number : 5880630-137 Percent organic matter: 7.061 

ET AND L CONSTRUCTION 
RTE 117.& DELANEY ST 
STOL-J, MA O 1 775 
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(See Plan Sketch) 
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LANDFILL CLOSURE PHASE III 
FORT DEVENS, MASS. 

DAKFJl-88-C-1001 
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REPLY TO 
ATTENTION OF: 

AFZD-DOC(715h) 

DEPARTMENT OF THE ARMY 
1£ADQUARTERS FORT IEVENS 

FORT IEVENS, MASSAOiUSETTS 

05 October 1988 

MEMORANDUM FOR: GLEN HAGSTROM, CH, CONSTR. MGMT. BR., DEH, EP&S, FORT 
DEVENS, MA 

SUBJECT: Designation of Contracting Officer's Representative 
(COR) 

1. Pursuant to the provisions of AFARS Subpart 42.90 you are hereby 
designated Contracting Officer's Representative (COR) in administration 
of the following contract: 

Contract Number: DAKF31-88-C-1001 

Title: Landfill Closure, Phase III, Fort Devens, MA 

Contractor: E.T. & L. Construction Corp. 

Contract Period: 06 Oct 88 thru 06 Oct 89 

2. You are authorized by this designation to take any and all action 
with respect to the following which could lawfully be taken by me as 
Contracting Officer, except any action specifically prohibited by the 
terms of subject contract: 

a. Verify that the Contractor performs, the technical requirements of 
the contract in accordance with the contract terms, conditions and 
specifications. 

b. Perform or cause to be performed, inspections necessary in 
connection with 2a above and to verify that the Contractor has corrected 
all deficiencies. Perform acceptance for the Government of services 
performed under this contract. 

c. Maintain liaison and direct communications with the Contractor. 

d. Monitor the Contractor's performance and notify the Contractor of 
deficiencies observed during the surveillance, and direct appropriate 
action to effect correction. Record and report to the undersigned 
incidents of faulty or non conforming work delays or problems. 

e. Coordinates site entry for Contractor personnel and if to be 
provided insure that Government furnished property is available when 
required. 

3. Limitations: You are not empowered to award, agree to, or sign any 
contract (including delivery o r purchase orders) or modification thereto, 
or in any way to obligate the payment of money by the Government. You 
may not take any action which may i mpact on contract or delivery order 
schedules, funds or scope. All contractual agreements, commitments or 
modifications which involve prices, quantities, quality or delivery 
schedules shall be made only by the Contracting Officer. 



AFZD-DOC(715h) 
, SUBJECT: Designation of Contracting Officers Representative 

4. This designation as a Contracting Officer's Representative shall 
remain in effect throu~h the life of the contract unless sooner revoked 
by the Contracting Officer and such termination of the designation shall 
be in writing. If your designation is revoked for any reason before 
completion of this contract, turn your records over to the successor COR 
or obtain disposition instructions from the Contracting Officer. If you 
are reassigned or separated from service, you shall request termination 
and relief from rour duties from the Contracting Officer sufficiently in 
advance of reassignment of separation to permit timely selection and 
designation of a successor COR. 

5. You are further required to maintain adequate records to sufficiently 
describe the performance of your duties as Contracting Officer's 
Representative during the life of this contract and to distribute such 
records as applicable. As a minimum the COR file shall contain the 
following: 

a. Copy of COR designation letter. 

b. Copy of contract and modifications thereto. 

c. Copy of correspondence between COR and Contractor. 

d. Names of technical and administrative personnel 
assisting the COR. 

e. Copy of records of COR inspections. 

f. Copy of statement indicating that COR has read and 
understands AR 600-50 (updated semi-annually). 

6. You are required to submit a monthly report to the Contract 
Administrator concerning performance of services rendered under this 
contract. Problem areas should be brought to the immediate attention of 
the Contracting Officer. 

7. All personnel engaged in Procurement and related activities shall 
conduct business dealings with industry or a manner above reproach in 
every respect and shall protect the US Government's interest, as well as 
maintain its reputation for fair and equal dealings with all contractors. 
AR 600-50 sets forth applicable standards of conduct for all personnel 
directly and indirectly involved in procurement. All COR's shall review 
AR 600-50 semi-annually, and provide certification to the Contracting 
Officer. 

8. Any COR who may have direct or indirect financial interest which 
would place him in a position where there is a conflict between his 
private interests and the public interests of the United States shall 
advise his supervisors and the Contracting Officer of the conflict so 
that appropriate action may be taken. ACOR shall avoid the appearance 
of such conflict to maintain public confidence in the us Government's 
conduct of business with the private sector. 

9. You are invited to acknowledge receipt of this appointment on the 
original copy and return it to the Contracting Officer for retention in 
the contract file. The duplicate copy may be retained by you. Your 
signature also serves as certification that you have read and understood 
the contents of AR 600-50. 



AFZD-DOC(715h) 
SUBJECT: Designation of Contracting Officers Representative 

10. In your absence, I hereby appoint Doris Meyer with all authority 
granted you in this appointment to serve as COR in your place. When the 
above individual is required to act in rour stead, notification shall be 
made to the Contracting Officer in sufficient time for the Contracting 
Officer to notify the Contractor prior to your absence. 

-#~~G~ 
PHYLLIS R. GLASGOW 
Contracting Officer 



Receipt of this appointment is hereby acknowledged: 

COR: 
(Your signature certifies that you 
the last six (6) months.) 

Glen Hagstrom 
Name (Print/Type) 

Alternate COR: 

796-3 

(Your signature certifies that you have read AR 600-50 within 
the last six (6) months.) 

Doris Meyer 
Name (Print/Type) ~f~umber 

(508) 796-3021 

Contractor: 

E.T. & L. Construction Corp 
Name(Print/Type) 

Administrator: 

Dale E. Aubin 
Name (Print/Type) s 

(508) 796-2194 

Contract Number: DAKF31-88-C-1001 

er 



DEPARTMENT OF THE ARM'. 
HEADQUARTERS FORT IJ::VENS 

FORT Cl:VENS, MASSAOiUSETTS 

REPLY TO 
ATTENTION OF: 05 October 1988 

Directorate of Contracting 

SUBJECT: DAKF31-88-C-1001, Landfill Closure, Phase III, Ft. 
Devens, MA 

E.T.& L Construction Corp. 
Rte 117 & Delaney Street 
Stow, MA 01775 

Listed below are Material Approval Submittals required by 
Contract Clause {19. These submittals shall be accomplished on 
the attached FORSCOM Form 59-2-R and shall be submitted no 
later than 18 October 1988. 

Specification Section/ 
Paragraph No./Drawing No. 

Special Contract Requirements, 
para. 32 

Sec 02210, para. 5.5.1 

Sec 02210, para. 5.5.2 

Sec 02485, para. 2.1 

Sec 02485, para. 3.2 

Sec 02598, para. 7.1.4 

Description of Material 

As Built Drawings of 
Completed Project 

Sketch of Sample Locations 

Written Report of Samples 

Sample of Topsoil 

Sample of Seed 

Certification of Lining 
Installation 

Questions concerning Material Approval Submittals 
processing may be directed to the undersigned at (508) 
796-2194. 

1 Enclosure 
as 



DEPARTMENT OF THE ARMY 
HEADQUARTERS FORT !EVENS 

FORT !EVENS, MASSAOIUSETTS 

REPLY TO 
ATTENTION OF: 

Directorate of Contracting 

E. T. & L. Construction Corp. 
Rte. 117 & Delomey Street 
Stow, MA 01775 

Gentlemen: 

NOTICE TO PROCEED 

CONTRACT NO. DAKF31-88-C-1001 

DATE: 05 October 1988 

You are hereby notified to proceed with work under contract 
number DAKF31-88-C-1001, Landfill Closure, Phase III, Fort Devens, 
MA. 

In accordance with the terms of your contract, the completion 
date is hereby determined to be 06 October 1989. 

The contracting Officer's Representative on this project is 
Glen Hagstrom (508)796-3685. 

The Contract Administrator is Dale E. Aubin (508) 796-2194. 

Your attention is again invited to your copy of the 
Contracting Officer's Representative's letter of appointment 
delineating the scope of his authority to act on behalf of the 
Contracting Officer. 

Sincerely, 

~7<~ 
PHYLLIS R. GLASGOW 
Contracting Officer 



REPLY TO 
ATTENTION OF: 

DEPARTMENT OF THE ARMY 
HEA~RS FORT CEVENS 

FORT CEVENS, MASSACliUSETTS 01433-5000 

Di~ectorate of Contracting 

E.T.&L. Construction Corp. 
Rte. 117 & Delaney St. 
Stow, MA 01775 

Gentlemen: 

CONTRACT NO: DAKF31-88-C-1001 
SOL IC IT AT ION NO: DAKF31-88 B-085 J 

Enclosed is your approved copy of above contract for 
Land£ ill Closure• Pba se III, Eart Deuen~, Mlb 

---

A Contract Specialist in the Administration Section of this 
office will be contacting you in the very near future. 

Kindly acknowledge receipt of contract by filling in the 
space provided below. The signed original copy of this letter 
must be forwarded to the Directorate of Contracting, Contract 
Administration Branch by return mail. 

Enclosure 

TO: Directorate of Contracting 
Contract Administration Branch 
Building 227 
Fort Devens, MA 01433-5340 

RECEIPT IS ACKNOWLEDGED 

[?, -r. + L . f0asir&t l±1011 &✓r,, 
(FIRM) 

Jmq,i Lee,, &Jos~Vi11;, ])....;,t.,j, 
(PR NT/TYPE NAM A ~t~ 

FtDevFL 77 
Nov 86 Prev ed obs. 

Sincerely, 

Contracting Officer 



SECTION NUMBER 

Section 2210 

Sect ion 2485 

Section 2598 

DAKF31-88-B-0851 

SPECIFICA'I·IONS 

FOR 

PHASEUI IANDFILL CLOSURE 

PROJECT REQUEST NUI-1BER EB-19318-7P 

FORT DEVENS, MASSAOIUSE'I'I'S 

DESCRIPTION 

Grading 

Lawn and Grass 

Landfill Liner 

DIREC'l'ORA'IE OF ENGINEERING AND HOUSING 
FORT DEVENS, MASSACHUSE'I·rs 01433-5100 
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SECTION 02210 

GRADING 

PART I - GENERAL 

1. APPLICABLE PUBLICATIONS: The following publications 
listed below form a part of this specification to the extent 
referenced. The publications are referred to in the text by 
the basic designation only. 

1.1 Military Standards (Mil. Std.): 

MIL-STD-619B 

2. DEFICIENCIES: 

. Unified Soil Classification System 
for Roads, Airfields, Embankments 
and Foundations 

2.1 Satisfactory Materials: Materials classified in 
MIL-STD-619 as GW, GP, and SW, and free from roots and other 
organic matter, trash debris, and frozen materials and 
stones larger that 6 inches in any dimension are satisfac
tory, except that maximum size stone in the sand and gravel 
layer directly beneath the clean sand buffer layer shall be 
1/2 inch. 

2.2 Unsatisfactory Materials: Materials which do not 
comply with the requirements for satisfactory materials are 
unsatisfactory. Materials classified in MIL-STD-619 as Pt, 
OH, and OL are unsatisfactory. Unsatisfactory materials 
also include man-made fills, refuse, or backfills for pre
vious construction. 

2.3 Cohesionless and Cohesive Materials: Cohesive mate
rials include materials classified as GC, SC, ML, CL, MH, 
and CH. Cohesionless materials include materials classified 
in MIL-STD-619 as GW, GP, SW, and SP. Materials classified 
as GM and SM will be identified as cohesionless only when 
the fines have a plasticity index of zero. 

2.4 Degree of Compaction: Degree of compaction is a 
percentage of che maximum density obtained by the test 
procedure presented in MIL-STD-621, Method 100, compaction 
effort designation CE 55, abbreviated below as a percent of 
CE 55 density. 

2.5 Topsoil: All topsoil shall be imported from sources 
approved by the Contracting -Officer. Imported materials 
suitable for topsoil are defined as fertile, friable, loam 
uniform in materials and texture, free from subsoil, clay 
lumps, sod, woodchips, stumps, roots, materials toxic to 
grass, stones larger than one and one-half inches in any 

02210-1 
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. 
dimension, glass fragments, bottles, cans, metal, construc
tion debris, and other foreign materials. Topsoil shall be 
a mixture of clean sand, silt, and clay containing between 7 
and 25% organic matter (determined by loss on ignition) and , 
exhibiting sandy and clayey properties in equal proportions. 

3. SUBSURFACE DATA: Subsurface soil boring logs are shown 
on the drawings. These data represent the best subsurface 
information available; however, v.ariation may exist in the 
subsurface between boring locations. 

PART 2 - PRODUCTS 

-
4. BORROW MATERIAL: Borrow material shall be selected to 
meet requirements and conditions of the particular fill for 
which it is to be used. - Necessary clearing, grubbing, 
disposal of debrisr.and satisfactory drainage of borrow pits 
shall be performed by the Contractor as incidental opera
tions to the borrow excavation. 

4.1 Selection: Borrow materials shall be obtained from the 
source listed on the drawings. 

Borrow materials . shall be subject to approval. 
Borrow material from approved sources on Government
controlled land may be obtained without payment. 

4.2 Stones: Exposed and loose stones or rocks in the layer 
of borrow being compacted shall be removed by the Contractor 
before the placement of the next layer. Layer directly , 
above and below the liner shall be free of all stones and 
gravel (clean sand). 

PART 3 - EXECUTION 

5. WIND-BLOWN LITTER: 

5.1 Maintenance: The Contractor shall provide for routine 
maintenance and general cleanliness of sanitary landfill 
area and adjacent property from debris created by his 
operation (beyond limit of work line). 

5.2 Protection: The Contractor shall prevent the scat
tering of refuse, wind-blown paper, and other light mate
rials by using suitable portable fencing. The Contractor 
shall supply, have available on the site, and install as 
directed a sufficient amount, not less than 300 feet, of 4 
foot high temporary fencing, to be used for the control of 
wind-blown paper. The fence may be a stock fence with wire 
fabric or a combination wire and wood fabric or other 
material approved by the Contracting Officer. The fence 
shall be relocated from time to time by the Contractor as 
the locations of filling operations change. 

DAKF31-88-B-0851 
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5.4 Control: To provide a standard by which to judge 
acceptable control of wind blown litter, the following 
sampling method will be utilized. 

5.4.1 Ten locations shall be sampled for each area. The 
locations shall be 50 feet, plus or minus 2-1/2 feet apart, 
distributed to provide a result indicative of condition of 
the area. 

5.4.2 At each location one square yard shall be evaluated 
for the presence of wind-blown litter. Each piece of litter 
larger than one square inch shall be measured for horizontal 
area exposed. Measurements shall be rounded to the nearest 
whole inch _and the area computed. 

5.4.3 The limits of acceptable performance: 

5.4.3.1 Adjacent pro_perty shall have less than 1/10 square 
foot of litter per square yard, based on an average of all 
ten samples, with no more than 1/2 square foot of litter at 
any one location. Locations shall be no more than 100 feet, 
plus or minus 5 feet, from the limit of work line. 

5.4.3.2 Area previously used as landfill but currently not 
in use shall have less than 1 square foot of litter per 
square yard, based on an average of all ten samples, with no 
more than 2 square feet of litter at any one location. 

5.4.3.3 Area which has been capped under this Contract 
shall have less than 1/10 square foot of litter per square 
yard, based on an average of all ten samples, with no more 
than 1/2 square foot of litter at any one location. 

5.4.3.4 The area in current use as active landfill disposal 
area (cleared) shall have less than 1/2 square foot of 
litter per square yard, based on an average of all ten 
samples, with no more than 1 square foot of litter at any 
one location. In this area the inspector shall be careful 
to verify that the litter is wind-blown and not refuse that 
has not been adequately covered. No samples shall be taken 
in areas being utilized for refuse disposal at the time of 
inspection, but only in covered areas or cleared areas not 
being used on day of inspection. 

I 
5.5 REPORTS: 

5.5.1 The locations from which samples were taken shall be 
shown on a sketch of the site, and the quantity of litter at 
each location and the average for each area noted thereon. 

5.5.2 The samples shall be taken by the Contractor, and a 
written report submitted to the Contracting Officer on a 
weekly basis. 

02210-3 
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-
6. EQUIPMENT: The Contractor shall use equipment of 
operating weight sufficient to ensure proper compacting 
pressure. The compacting pressure based on the operating 
weight and ground contact areas shall be a minimum of 10 
pounds per square inch. 

7. EXCAVATION: Excavation of every description, regard
less of material encountered, within the grading limits of 
the project shall be performed to the lines and grades 
indicated. Satisfactory and unsatisfactory excavation 
material shall be transported to and placed in fill areas 
within the limits of the work as indicated on the drawings. 
Excavations carried below depths indicated, without specific 
directions, shall, except as otherwise specified, be re
filled to the proper grade with satisfactory material as· 
directed. All additional work of this nature shall be at 
the Contractor's expense. Excavation and filling shall be 
performed in a manner and sequence that will provide drain
age at all times. Excavations shall be kept free from water 
while construction therein is in progress. Material re
quired for fills in excess·of that produced by excavation 
within the grading limits shall be obtained from borrow 
areas. 

8. DITCHES, GUTTERS, AND CHANNEL CHANGES: Ditches, 
gutters, and channel changes shall be cut accurately to the 
cross sections and grades indicated. All roots, stumps, 
rock, and foreign· matter in the sides and bottom of ditches, 
gutters, and channel changes shall be trimmed and dressed or 
removed to conform to the slope, grade, and shape of the 
section indicated. Care shall be taken not to excavate 
ditches and· gutters below the grades indicated. Excessive 
ditch and gutter excavation shall be backfilled to grade 
either with satisfactory, thoroughly compacted materials or 
with suitable stone or cobble to form an adequate gutter. 
All ditches and gutters excavated under this section shall 
be maintained until final acceptance of the work. Satis
factory material excavated form ditches and channel changes 
shall be placed in fill areas. Unsatisfactory and excess 
excavated material shall be disposed of in accordance with 
directions in paragraph 7. EXCAVATION. No excavated 
material shall be deposited closer to the edges of the 
ditches than indicated and in no case less than 3 feet. , 
9. BACKFILL ADJACENT TO STRUCTURES: Backfill adjacent to 
structures shall be placed and compacted uniformly in such a 
manner as to prevent wedging action or eccentric loading 
upon or against the structures. Slopes bounding or within 
areas to be backfilled shall be stepped or serrated to 
prevent sliding of the fill. During backfilling operations 

· and in the formation of embankments, equipment that will 

02210-4 
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overload the structure in passing over and compacting these 
fills shall not be used. Backfill for storm drains and 
subdrains, including the bedding and backfill for structures 
other than culverts and drains, shall conform to the addi
tional requirements in other applicable sections. 

10. COMPACTION OF UNSATISFACTORY MATERIAL: 

10.1 Spreading: The Contractor shall spread refuse evenly 
in shallow layers, not exceeding two feet thickness before 
compaction. The upper layer of r,efuse shall be mixed with 
sand and gravel in roughly equal volumes prior to compacting. 

10.2 Compacting: The Contractor shall compact each layer 
thoroughly with at least four passes cf the compaction · · 
equipment before spreading and compacting following - layer. 

10.3 Slope Angle: Compacted refuse surface shall have 
slope angle not ex~eeding 30 degrees f~om horizontal . 

11. COMPACTION OF SATISFACTORY MATERIAL: 

11.1 Spreading: The Contractor shall spread suitable 
material evenly in lifts not exceeding 6 inches compacted 
thickness. A six inch buffer layer of clean sand shall be 
spread over the upper layer of refuse (mixed with sand and 
gravel) prior to liner placement. 

11.2 Compacting: The Contractor shall compact each lift 
with at least four passes of the compaction equipment 
(roller) before spreading and compacting following laye~. 
The layer above the liner shall not be compacted. 

12. FINISHED EXCAVATION, FILLS, AND EMBANKMENTS: All 
areas covered by the project, including excavated and filled 
sections and adjacent transition areas, shall be uniformly 
smooth graded. The finished surface shall be reasonably 
smooth, compacted, and free from irregular surface changes. 
The degree of finish shall be that ordinarily obtainable 
from blade grader operations, except as otherwise specified. 
Ditches and gutters shall be finished to permit adequate 
drainage. The surface of areas to be turfed shall be 
finished to a·smoothness suitable for the application of 
turfing materials. Surface on which the liner will be 
placed shall be free of all stones, roots, and other foreign 
material that could puncture the liner. 

13. PROTECTION: Newly graded areas shall be protected from 
traffic and from erosion, and settlement or washing away 
that may occur from any cause, prior to acceptance, shall be 
repaired and grades reestablished to the required elevations 
and slopes. All work shall be conducted in accordance with 
the environmental protection requirements of the contract. 
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SECTION 02485 

LAWN AND GRASS 

PART 1 - GENERAL 

1. GENERAL REQUIREMENTS: 

1.1 Limits of Lawn: Following areas shall receive topsoil 
and shall be seeded: capped area, 

regraded and contoured areasv 

1.2 Topsoil: Topsoil shall be obtained from off-site 
sources and at the Contractor's expense. Topsoil sources 
shall be ·submitted to the Contracting Officer for approval 
prior to delivery to the site. All topso~l shall be 
imported from sources approved by the Contracting Officer. 
Imported materials suitable for topsoil are defined as 
fertile, friable, loam uniform in materials and texture, 
free from subsoil, clay lumps, sod, woodchips, stumps, 
roots, materials . toxic to grass; stones larger than 1-1/2 
inches in any dimension, glass fragments, bottles, cans, 
metal, construction debris, and other-foreign materials. 
Topsoil shall be a mixture of clean sand, silt, and clay 
containing between 7 and 25 percent organic matter {deter
mined by loss on ignition) and exhibiting sandy and clayey 
properties in equal proportions. 

1.3 Topsoil Analysis: Topsoil shall be analyzed for con
formance to specification by independent laboratory, which 
shall be approved in advance by the Contracting Officer. 
Report of analysis shall be delivered directly to the Con
tracting Officer. If report indicates need for soil condi
tioners ~nd nutrients, they shall be added to topsoil as 
directed by the Contracting Officer and at the Contractor's 
expense. 

1.4 
tected 
Eroded 
sod if 

Erosion Protection: Lawn and grass areas will be pro
against erosion until acceptance of completed turf. 
areas shall be replaced with acceptable turf, using 
seeded lawn and grass area cannot be established. 

1.5 Sod: Sod may be employed at Contractor's option in 
lieu of con~entional lawn and grass construction specified 
over the landfill cap. All ditch bottoms and slopes shall 
receive sod. 

1.6 Planting Periods: Planting shall be done only within 
following periods: 

Item 

Seed 
Sod 

DAKF31-88-B-0851 

Spring 

April 15 to May 15 
April 15 to July 1 
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Fall 

August 20 to October 1 
August 20 to October 15 



1.6.1 If . seeding cannot be done within dates specified 
above and before the contract completion date, the Contrac
tor shall return the following spring or fall to complete 
the seeding and establishment of grass. The Contractor 
shall prevent erosion until the seeding is done and turf is 
established. 

2. SUBMITTALS: 

2.1 Samples: Following sample' shall be submitted in 
accordance with the SPECIAL CONTRACT REQUIREMENTS: 

3. GRASS SEED: 

Material 

Topsoil 

Quar1tity 
Pound 

50 

PART 2 - PRODUCTS 

3.1 Seed Characteristics: Grass seed shall be of previous 
year's crop with not more than 0.5 percent weed seed, and 

· not more than 1.75 percent crop seed, by weight. Seed shall 
be delivered to site in sealed containers, labeled with name 
of seed grower and seed formula, in form stated below. Seed 
shall be dry and free of mold. Seed shall meet following 
requirements: 

Name of Seed 

Festuca elatior 
"Kentucky 31 11 

Kentucky "31 11 

Tall Fescue 

Trifolium Repens 
White Clover · 

Lolium mult¾florum 
Annual Ryegrass 

Percent by 
Weight in 
Mixture 

50 

30 

20 

Minimum 
Percent 
Purity 

97 

85 

95 

Minimum 
Perc~nt 

Germination 

90 

80 

90 

3.2 Testing: Seed shall be tested by independent, repu
table agricultural testing laboratory, which shall ·be 
approved in advance by the Contracting Officer. After 
delivery of seed to site but before planting, seed samples 
shall be taken by COR, for analysis and determination of 
quality. Seed which does not conform to requirements of 
paragraph 3.1 Seed Characteristics, shall be replaced with 
new seed and analyses repeated, until seed is supplied in 
conformance with specification. 
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4. LIME: Lime shall be fine-ground limestone, containing 
equal to or more than 85 percent total carbonates, by 
weight, 100 percent passing 20 mesh (1.27 mm) sieve, and 
equal to or more than 75 percent passing a 100 mesh 
(0.25 mm) sieve. 

S. FERTILIZER: Fertilizer shall be complete commercial 
product, uniform, dry, and free-flowing. Fertilizer shall 
conform to the following: 

Constituent 

Nitrogen 
Available phosphoric acid {P 2o5 ) 
Water-soluble potash (K2o) 

Percent 
Present 
(min.) 

10 
10 
10 

6. MULCH: Mulch for hydroseeding shall be wood cellulose 
pulp of type specified by manufacturer for hydroseeding. 

7. ACIDITY: Topsoil pH range shall be 5.0 to 7.0. 

PART 3 - EXECUTION 

8. GRADING: 

8.1 Rough Grading: Areas to receive lawn, grass, or sod 
will be rough graded under Section 02210, paragraph 12: 
FINISHED EXCAVATION, FILLS, AND EMBANKMENTS. 

8.1.1 Rough grade will be left at· 6 inches below finished 
grade. 

8.2 Fine Grading: Fine grading shall be performed 
to cause minimum possible disturbance of subgrade. Subgrade 
shall be fine graded to tolerance equal to plus or minus 1/2 
inch deviation of average from the plane indicated in each 
100 foot square area, with no ridges, ruts, mounds, or 
depressions exceeding plus or minus 1 inch, and no abrupt 
deviation from plane. Sur.face shall be left free from 
constructiorr debris and other foreign matter, and stones 
larger than 3 inches in any dimension shall not be visible 
in or on completed subgrade. There shall be no depressions 
where water can stand. surface shall be compacted to 95% 
(ninety-five). 

8.3 Excess Material: Excess subsoil and refuse or debris 
obtained during the work shall be disposed of on site, in 
areas designated by the Contracting Officer or designated 
representative. 
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8.4 Scarification: If delay in topsoil placement is more 
than two weeks beyond completion~of rough grading of area to 
receive topsoil, subgrade shall be scarified to 2 inch depth 
immediately before fine grading and placing topsoil. Sub
grade areas which have not been rough graded, and areas 
which have become hard since being rough graded, shall also -
be scarified, as specified above, not more than four days 
before placing topsoil. 

9. PLACING TOPSOIL: 

9.1 Limitations: 

9.1.1 Topsoil shall not be placed when subgrade or topsoil 
are frozen, excesiively wet, or ex~essively dry. 

9.2 Placing: 

-9.2.1 Topsoil shall be spread in uniform layer, to thick-
ness which will compact to depth required to bring final 
lawn and grass surfaces to required elevation. 

9.2.2 Surface shall be rolled as required to provide firm 
base for subsequent operations~ Stones, roots, and other 
debris visible at surface, which are larger than 1-1/2 
inches in any dimens~on, shall be removed. 

10. PLACING LIMESTONE AND FERTILIZER: 

10.1 Limestone: 

10.1.1 Ground limestone shall be spread over surface at 
rate which will result in pH of 6.5 for top 3 inches of 
topsoil. 

10.2 Fertilizer: Fertilizer shall be spread over surface 
at rate of 0.02 pound per square feet. 

10.3 Fertilizer and Limestone: 

10.3.1 Fertilizer and limestone shall be spread in uniform 
application, · using approved mechanical spreader. 

10.3.2 Fe7tilizer and lime shall be mixed thoroughly ·into 
top 3 inches of topsoil by disking, harrowing, or other 
approved means. Surface shall then be leveled and rolled as 
required to provide firm base for subsequent operations. 

11. PLACING SEED: 

11.1 Conditioning Surface: Final surface of topsoil 
immediately before seeding shall be within plus or minus 1/2 
inch of required elevation, with no ruts, mounds, ridges, or 
other faults, and no pockets or low spots in which water can 
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collect. Stones, roots, and other debris larger than 1-1/2 
inches in any dimension, which are visible at surface, shall 
be removed and resulting holes filled with topsoil, leaving 
plane and uniform surface. 

11.2 Applying Seed: Seed shall be spread with approved 
mechanical spreader, to give uniform application at follow
ing rate: 

seed 

Grass seed 

Rate pounds~ square foot 

0.010 

11.2.1 Seed shall be applied in two equal applications. 
Direction of spreader travel for second pass shall be 
perpendicular to that of first pass. Seeding shall not be 
done when it·is raining or snowing or when wind velocity 
exceeds 5 miles p~r hour. 

11.2.2 Following seeding, area shall be lightly raked to 
mingle seed with top 1/8 to 1/4 inch of soil. Area shall 
then be smoothed, stones arid other debris larger than 1-1/2 
inches in any dimension and which are visible on surface 
shall be removed, and surface shall be rolled with a roller 
having weight of 60 to 90 pounds per foot of width and 
diameter equal to or larger than 2 feet. 

11.2.3 At Contractor's option, seed may be spread by 
hydroseeding method, utilizing power equipment commonly used 
for that purpose. Seed, lime, fertilizer, and mulch shall 
be mixed and applied to achieve application quantities 
specified herein for conventional seeding method, with mulch 
applied at rate of 1,200 pounds per acre. Material sh~ll be 
applied in two equal applications, with equipment during 

_second pass moving perpendicular to direction employed 
during first pass. Other provisions specified above for 
conventional seeding shall appl_y also to hydroseeding. 

11.3 Watering: Following seeding, entire area shall be 
watered with lawn sprinklers or other approved means. 
Initial watering shall continue until equivalent of 2 inch 
depth of water has been applied to entire seeded surface, at 
rate which will not dislodge seed. Watering shall be 
repeated t~ereafter as frequently as required to prevent 
surface drying, until grass attains average height of 1/4 
inch. Watering methods and apparatus shall not be permitted 
to injure surface. 

12. SODDING: 

12.1 Cutting and Delivery: After Contracting Officer or 
designated representative's inspection and approval of sod 
source, sod shall be cut into square or rectangular 
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sections, retaining sufficient native soil on roots for: 
protection and continued viability of grass. Sod shall be 
kept moist during delivery and while in stacks, and shall be 
protected from exposure to wind, sun, and freezing. Sod 
shall be cut and moved only when soil moisture conditions 
are favorable to successful planting. Sections of sod may 
vary in length but shall be equal in width and not larger 
than will permit lifting and handling without breaking. Sod 
shall not be dumped from vehicles. If necessary, ground 
shall be watered to optimum moisture content before sod is 
cut. Damaged sod will be rejected. 

12.2 · Placing: 

12.2.1 Edges of sodded areas shall be smooth, and sodded 
areas shall conform to design cross sections and grade. At 
edges adjacent to curbs, paved areas, etc., top surface of 
earth in sod shall be 1/2 inch below adjacent hard surface. 

12.2.2 Immediately after sodding operations have been 
completed, entire surface shall be compacted with culti
packer roller or other approved equipment weighing 100 to 
160 pounds per foot of roller. 

12.2.3 Completed sod shall immediately be watered suffi
ciently to uniformly wet ~oil to at least bottom of sod bed. 

12.2.4 Surface of completed sodded area shall be smooth. 
Sod shall be laid edge-to-edge, with tight-butted, staggered 
joints. Immediately after laying, sod shall be pressed 
firmly into contact with sod bed by tamping or rolling, to 
·eliminate air pockets. Following compaction, screened 
topsoil of good quality shall be used to fill cracks, and 
excess soil shall be worked into grass with rakes or other 
suitable equipment. Grass shall·not be smothered with 
excess fill soil. 

12.2.5 On slopes steeper than 3 to 1, sod shall be held 
securely in place by fastening lines . of sod with wooden 
stakes. The stakes shall be not less than 12 inches in 
length, and they shall be spaced 3 feet apart and driven 
flush with the surface of the sod. Other methods of fasten
ing sod to slopes may be used where staking is not practical 
upon approv-1 by the Contracting Officer's Representative. 

13. MAINTENANCE: 

13.3 Operations: Except as otherwise specified below, 
maintenance shall include all operations required to produce 
an established lawn, including but not limited to: 

Mowing 
Replanting 
Re sodding 
Watering. 
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13.2 Timing: 

13.2.1 Maintenance of lawn and grass areas shall begin 
upon completion of seeding or sodding. 

13.2.2 Maintenance of sodded areas shall begin upon 
completion of sodding. 

13.2.3 Maintenance shall continue until completion of 
extended maintenance period as specified in paragraph 
14: EXTENDED MAINTENANCE. 

13.3 Repairs: 

13.3.1 After grass has sprouted, areas which fail to show 
uniform stand of grass shall be replanted as often as · 
necessary to establish acceptable stand of grass. 

13.3.2 Scattered bare spots shall not exceed 72 square 
inches each~ 

13.3.3 Scattered bare spots not exceeding total of 15 
percent of area sown with seed will be acceptable 'without 
reseeding required. 

13.4 Mowing: First mowing shall be done when average 
height of grass is 2-1/2 inches, with mower set to cut at 
height of 2 inches. Subsequent mowings shall be made at 
intervals not greater than two weeks, with height of cut set 
at 2 inches. With Contracting Officer's prior permission, 
mowings during periods of slow growth or dormancy may be 
spaced at greater intervals. 

13.5 Lime and Fertilizer: If lawn or grass is established 
in fall and maintenance is required to continue into spring 
months, lawn and grass shall receive application of lime and 
fertilizer in spring. Lime and fertilizer shall be spread 
in uniform layer over entire lawn surface, at rate of .OS 
pound per square foot for lime and 0.02 pound per square 
foot for f~rtilizer. 

14. EXTENDED MAINTENANCE: The Contractor shall maintain 
grass for pne complete growing season, April 15 through 
October 15, following contract completion date. Extended 
maintenance operations shall conform to paragraph 13: 
MAINTENANCE. 
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SECTION 02598 

LANQFILL LINER 

PART 1 - GENERAL 

PH,4S6 tL. 
€8- }~3)~-t? 

1. APPLICABLE PUBLICATIONS: The following publications 
listed below form a part of this specification to the extent 
referenced. The publications are referred to in the text by 
the basic designation only. 

1.1 American Society for Testing and Materials (ASTM) 
Publications: 

D 413-82 

D 618-61(1981) 

D 792- 86 

D 882-83 

D 1004-66(1981) 

D 1203- 86 

D 1204-84 

D 1239-55(1982) 

D 1593-81 

D 1755-81 

D 1790-83 

D 3083-76(1980) 

Rubber Property-Adhesion to 
Flexible Substrate 

Conditioning Plastics and 
Electrical Insulating 
Materials for Testing 

Specific Gravity and Density 
of Plastics by Displacement 

Tensile Properties of Thin 
Plastic Sheeting 

Initial Tear Resistance of 
Plastic Film and Sheeting 

Volatile Loss From Plastics 
Using Activated Carbon Methods 

Linear Dimensional Changes of 
Non- Rigid Thermoplastic 
Sheeting or Film at Elevated 
Temperatures 

Resistance of Plastic Films to 
Extraction by Chemicals 

Nonri~id Vinyl Chloride 
Plastic Sheeting 

Poly (Vinyl Chloride) Resins 

Brittleness Temperature of 
Plastic Film by Impact · 

Flexible Poly (Vinyl Chloride) 
Plastic Sheeting for Pond, 
canal, and Reservoir Lining 

1.2 National Sanit_ation Foundation (NSF) 
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2. GENERAL REQUIREMENTS: 

2.1 Sand Layer: A 6 inch thick layer of sand will be 
placed over refuse layer in accordance with Section 02210, 
paragraph 11: COMPACTION OF SATISFACTORY MATERIAL, before 
liner is installed. 

3. SUBMITTALS: Submittals shall be made in accordance 
with requirements of SPECIAL CONTRACT REQUIREMENTS~ ·modified 
as indicated below. 

3.1 Material Certification: Material- certification shall 
be submitted stating that the material meets or exceeds 
requirements of Table, "Physical Properties". 

3.2 Warranty: Warranty shall be submitted, stating that 
leaks and defects of materials and workmanship in liner and 
joints shall be repaired or defective portions replaced on 
site with new material and work. Warranty shall extend for 
20 year period from date of Government acceptance of com
pleted project. 

PART 2 - PRODUCTS 

4. LINER: 

4.1 Material: The liner shall be suitably formulated ·from 
homopolyrner vinyl chloride resin of Type GP in accordance 
with ASTM D 1755, and compounded with suitable plasticizers, 
fillers, and additives to impart durability. A biocide 
shall be included in the material to provide resistance to 
biological degradation of the membrane. The membrane shall 
be compounded with carbon black and other ultraviolet 
stabilizers to provide resistance to ultraviolet degrada
tion. The liner shall meet the requirements of Standard 
No. 54 of NSF • . 

4.1.1 The carbon black shall be evenly dispersed to 
produce a uniform color. Water-soluble compounding ingredi
ents shall not be employed. 

4.1.2 The membrane shall be uniform throughout and shall 
be free from dirt, oil, foreign mat_ter, scratches, cracks, 
creases, bubbles, pits, tears, holes, pinholes, or other 
defects which may affect the serviceability of the membrane. 

4.1.3 The polyvinyl chloride (PVC) membrane lining shall 
be fabricated from a film width of ~ot less than 58 inches. 

4.1.4 The lap seams shall be factory bonded using a liquid 
cement or commercially accepted dielectric sealing devices. 
Hot-air seaming methods shall not be used. Lap seams shall 
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be used and have a 3/4-inch minimum lap and a 3/4-inch 
minimum electrode (die) width. The seams shall be water
tight and the strength of the bonded seam in either the 
machine (longitudinal) or transverse direction of the film 
shall not be less than 80 percent of the breaking strength 
of the film when tested in a similar direction, or shall 
tear the parent material when tested in peel adhesion. 

4. 1. 5 ·- The - f Um shall be capable of being bonded to itself 
by liquid cement for making field splices and repairs. The 
manufacturer shall furnish a cement suitable for joining or 
repairing the larger pieces in the fieid. The cement shall 
rrot be affected by sun or water exposure and shall not 
produce any detrimental effect to the film. 

5. FACTORY FABRICATION: Individual calendar widths of PVC 
shall be factory fabricated into large panels. The manufac
turer of the calendered rolls shall show where a minimum of 
2,000,000 square feet of its 76 inch wide material has been 
installed for lining hydraulic structures. Lap joints with 
a minimum joint width of 1/2 inch shall be used. Factory 
made splices shall have a strength of BO percent of the 
specified sheet strength. After fabrication, the lining 
shall be accordion folded in both directions and packaged 
for minim· ~ handling in the field. Shipping boxes shall be 
substantial enough to prevent damage to contents. 

6. PROPERTIES: Physical properties of liner shall conform 
to Table, ~"Physical Properties". Liner samples shall be 
prepared for testing in accordance with ASTM D 618. 

PHYSICAL PROPERTIES 

Property 

1. Thickness, minimum 
mm (inch) 

2. Specific gravity, 
minimum 

3. Tensile properties: 

a. Breaking factor, 
each direction, minimum, 
N/mm (lbf/in) 

b. Elongation at 
break, each direction, 
minimum, percent 

Required Film 
Thickness (nominal) 

(30 mill 

0.72 
(0.0285) 

1.20 

12.0 (69) 

300 
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Property 

Required Film 
Thickness (nominal) _ 

(30 mil) 

c. Modulus at 100 
percent elongation, each 
direction, minimum, N/mm 
(lbf/in) 

4. Bonded seam strength, 
tensile, each direction, 
minimum, percent of 
breaking factor 

5. Bonded seam strength, 
peel adhesion 

6. · Tear resistance 
(Graves), each direc
tion, minimum, N (lbf) 

7. Low temperature 
impact 

8. Dimensional stability 
each direction, maximum, 
percent 

9. Plastizer stability: 

a. Water extraction, 
maximum, percent weight 
loss 

b. Volatile loss, 
maximum, percent 

c. Resistance to 
soil burial, increase 
in modulus at 100 percent 
elongation each direction, 
maximum, percent 

4.7 (27) 

80 

FTB 

35.6 (8;0) 

Not more than 
5 specimens 
out of 10 shall 
fail at -28.9 
degrees C 
(-20 degrees F) 

5.0 

0.35 

0.7 

10.0 
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D 1004 

D 1790 

D 1204, 15 
minutes at 
100 degrees 
C ( 212 
degrees F) 

D 1239, 
Immersion in 
50 degrees c 
(122 degrees 
Fl distilled 
water for 24 
hours 

D 1203, 
Method A 

D 3083, 30-
day soil 
burial 



PART 3 - EXECUTION 

7. ~INSTALLATION: 

7.1 Preparation: 

7.1.1 Surfaces to be lined shall be smooth and free from 
sharp rocks, other sharp objects, vegetation, •and stubble 
when liner is placed. 

7.1.2 Surfaces to receive liner shall be inspected by 
instL_~er to determine whether there are defects present 
which might injure or impair its permanence or water
proofness. 

7.1.3 Surfaces to receive liner shall be maintained in 
acceptable condition until liner installation is complete. 

7.1.4 Lining installation shall begin only after certifi
cation referred to under paragraph 3: submittals, has been 
furnished to and approved by Contracting Officer. 

7.2 Field Engineer: Lining manufacturer's field engineer 
shall be present at all times during installation. 

7.3 Seams: Field seams shall be 100 percent visually 
inspected by Contractor and lining manufacturer's technical 
~epresentative. Seams shall also be tested with a vacuum 
suction box to locate any defects that are present. 

7.4 Connections to Metal: Metal to be in contact with 
membrane shall be fully sealed and bonded thereto, using 
trowel coat of compatible mastic over entire contact sur
face. A stainless steel clamp shall be placed around rubber 
boot at gas ventilation pipes. 

8. PLACING LINING: The PVC lining shall be placed over 
the prepared surfaces to be lined in such a manner as to 
assure minimum handling. 

8.1 General: Placing methods shall be designed to mini
mize handling. 

8.2 Fittings: The lining shall be closely fitted and 
sealed around inlets, outlets, and other projections through 
the lining. 

8.3 Damage: Lining damaged during installation shall be 
replaced or repaired by using an additional piece of lining. 

8.4 Field Joints: Lap joints shall be used to seal 
factory-fabricated panels of PVC together in the field. Lap 
1oints shall be formed by lapping the edges of panel a 
minimum of 2 inche~. The.contact surfaces of the panels 
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shall be wiped clean to remove all dirt, dust or 9ther 
foreign materials. Sufficient cold-applied vinyl~to-vinyl 
bonding adhesive shall be applied to the contact surfaces in 
the joint area, and the two surfaces pressed together 
immediately. Wrinkles shall be smoothed out. Field splices. 
shall have a strength of 80 percent of the specified sheet · 
strength. A minimum of one test per field splice shall be 
performed to ensure that the minimum specified strength is 
at tai11cd. Results of field splice tests shall be submitted 
to the Contracting Officer. 

8.5· Joints to Structures: curing compounds and coatings 
shall be completely removed from the joint area . . Joining of 
PVC to concrete shall be made with vinyl-to-vinyl concrete 
adhesive and mechanically fastened. Unless otherwise shown 
on the drawings, the minimum width of concrete to PVC joint 
shall be 8 inches. 

8.6 Repairs to PVC: Any necessary repairs to PVC shall be 
patched with the lining material itself and cold applied 
vinyl-to-vinyl splicing adhesive. The splicing adhesive 
shall be applied to the contact surfaces of both the patch 
and.lining to be repaired, and the two surfaces pressed 
together immediately. Wrinkles shall be smoothed out. 

8.7 Quality of Workmanship: Completed joint~ shall be 
tightly bonded. Lining injury from scuffing, penetration ~Y 
foreign objects, and distress from rough subgrade shall be 
replaced or covered and sealed with an additional layer of 
PVC of the proper size. A technical service representative 
of the lining manufacturer shall be made available to the 
Contractor. The technical service representative shall 
instruct Contractor's personnel in correct methods for 
handling and installing liner. 

9. ANCHORAGE: Immediately following liner installation, 
cloth bags filled with sand shall be placed over it. Bags 
shall be placed as required to prevent liner from billowing 
in wind. Bags shall remain until sand layer is placed over 
liner. 

Sand will be provided and placed over 
membrane as specified in section: GRADING. Liner shall not 
be left exposed to the atmosphere without protection of the 
sand layer for more than 48 hours. 

10 .. S_PECIAL EDGE: Along grid line 13 from I thru M, along 
grid lin~ Mand along drainage ditch within lines K through 
M, the liner edge shall be seamed to the existi11g liner in 
accordance with the manufacturer's recommendations. 
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AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT 
I .T 'JNTRACT ID CODE 

[

PAGE OF PAGES 

, I 1 
2. AMENDMENT/MODIFICATION NO. 

P0000l 
3. EFFECTIVE DATE 

90 Jul 19 
4 . REQUISITION/PURCHASE REQ. NO. ,5. PROJECT NO. (lfap_olicable/ 

W13GPY9186C462 EB-19248-SJ 
6. ISSUED BY 7. ADMINISTERED BY (Jfothttr than Item 6) I 

CODE '-------~---=-l CODE -------

Directorate o.f Contracting 
Building 227 
Fort Devens, MA 01433-5340 

. Attn: P. Loiselle (508)796-2025 

8 . NAME AND AODRESS OF CONTRACTOR (No., street, county, State and ZIP Code/ 

CODE 

WES Construction Corp 
850 Providence Highway 
Dedham, MA 02026 

(617)326-4030 

I FACILITY CODE 

(;') 9A, AMENDMENT OF SOLICITATION NO. 
>---

9B. DATED (SEE ITEM I l/ 

l0A. MODIFICATION OF CONTRACT/ORDER 

X rffil<F31~89-C-0745 

l0B. DATED (SEE ITEM 13,) 
89 Sep 30 

J 1. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS 

D The above numbered solid~tion is amended as set forth in Item 14. The hour and date specified for receipt of Offers D is extended, 0 is not ex
tended . 

Offers '!'Ust acknowledge rei;eipt of this amendment prior to the hour and date specified in the solicitation or as amended, by one of the following methods: 

(a) 8\' completing Items 8 and f&. ~nd returning ___ copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offer 
submitted ; or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDG
MENT TO BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT 
IN REJECTION OF YOUR OFFER. If by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or 
letter. provided each_telegr~or letter makes reference to the solicitation and this amendment, and is received prior to the opening hour and date specified . 

12. ACW/A'.TING AND ~PP:OPRIATION DATA (If reouire.d) 

13. THIS ITEM .APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS, 
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14. 

A. THIS CHANGE ORD£R IS ISSUED PURSUANT TO: (Specify authority) THE CHANGES SET FORTH IN ITEM 14 ARE MAOE I N THE CON, 
TRACT ORDER NO. l'N. ITEIWI l0A. 

B. THE ABOVE NUMBER&D CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (•uch ,u change• in paying office, 
appropriation dot•, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(bJ .. 

C. THIS SUPP~MENT,BLAGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF: 
)'( Mutual"Agreement • 

D . OTHER (Specif-y ty_pe-of modification and twthor/ty) 

E. IMPORTANT: Contractor D is not, [:I is required to sign this document and return 1 copies to the issuing office. 

14. DE~.RIPT&£11Si ~~t!"~ttu'~~t!C~<f'elJ?r!~f!dY £ff 1!jJ:'ej~,ec'''160ifcl~b"9~'tct~o~r1.arr1ci rrre.reiw~bli.J 
Phase IV-A, Fort Devens is changed as follows: . ' 

Contract completion date is changed from 7 Aug 90 to 31 Oct 90 in 
order to allow the Government to utilize as much of the landfill capacity 
as possible. 

CONTRACTOR'S RELEASE STATEMENT 
In consideration of this modification for the time extension as complete 
equitable adj·':1st~e1:t, the cont~actor. h~rebr releases to Government from 
any and all liability under this modification, for further equitable 
adjustments including claims for delay associated with this modification. 

b. Contract total remains unchanged. 
E><cept as proviCled herein, all terms and conditions of the document referenced In Item 9A or l0A, as heretofore changed, remains unchanged and In full force 
and effect. · 

J5C. DATE SIGNED 168. 

.-

~1/?o BY~4U-~~'::41--.,J'P'~-q,c..-!Y.,~~- / --~------'----~-+---~--------------,,....+,--
NSN 7540-01-152· 
PREVIOUS EDITION UNUSABLE 

.... · . : ... ,. .. _ . .... .. ,. --: ·. 

STANDARD FORM 30 (R 
Prescribed by GSA 
FAR (48 CFR) 53.243 

-.. . -: 
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INSTRUCTIONS 

Instructions for items other than those that are self-explanatory, are as follows: r- . 

(a) Item 1 (Contract 1h Code). Insert t~e h)ntract type 
identification code that appears in the fit le block of 
the contract bein~ modified. 

7 
(b) Item 3 (Effective date). 

(1) For a solicitation amendment, change order, or 
administrative change, the effective date shall be 
the issue date of the amendment, change order, or 
administrative change. 

(2) For a supplemental agreement, the effective d~te 
shall be the date agreed to by the contracting 
parties. 

(3) For a modification issued as an initial or confirm
ing notice of termination for the convenience o_f 
the Government, the effective date and the modi
fication number of the confirming notice shall be 
the same as the effective date and modification 
number of the initial notice. · 

(4) For a modification converting a termination for 
default to a termination for the convenience of 
the Government, the effective date shall be the 
same as the effective date of the termination for 
default. 

(5) For a modification confirming the contracting 
officer's determination of the amount due in 
settlement of a contract termination, the effec
tive date shall be the same as the effective date of 
the initial decision.· 

(c) Item 6 (Issued By). Insert the name and address of 
the issuing office. If applicable, insert the appropriate 
issuing office code in the code block. 

(d) Item 8 (Name and Address of Contractor). For modi
fications to a contract or order, enter the contractor's 
name, address, and code as shown in the original con
tract or order, unless changed by this or a previou!' 
modification. 

(e) Items 9, (Amendment of Solicitation No.-Dated ), 
and 10, (Modification of Contract/Order No.
Dated) . Check the appropriate box and in the corres
ponding blanks insert the number and date of the 
original solicitation, contract, or order. 

(f) Item 12 {Accounting and A ppropriation Data) . When 
appropriate, indicate the impact of the modification 
on each affected accounting classification by inserting 
one of the following entri~s: 

(1) Accounting classification 
Net- increase $. · · · · · · · · · · · · · · · · ·· · .. ·· · · · · · · · · · · 

... ... ......... ..... ...... .. ........ 

(2) Accounting classificaticn 
Net decrease $··:::::::::::::::::::::::::::::::: 

NOTE: If there are changes to multiple accounting 
classifications that cannot be placed in block 12, 
insert an asterisk and the words "See continuation 
sheet". 

(g) Item 13. Check the appropriate box to indicate the 
type of modification. Insert in the corresponding 
blank the authority under which the modification is 
issued. Check whether or not contractor must sign 
this document. (See FAR 43.103.) 

(h) Item 14 {Description of Amendment/Modification). 

(1) Organize amendments or modifications under the 
appropriate Uniform Contract Format (UCF) 
section headings from the applicable solicitation 
or contract. The UCF table of contents, however, 
shall not be set forth in this document. 

(2) Indicate the impact of the modification on the 
overall total contract price by inserting one of the 
following entries: 

(i) Total contract price increased by $ 

(ii) Total contract price decreased by $ 

(iii) Total contract price unchanged. 

(3) State reason for modification . 

(4) When removing, reinstating, or adding funds, 
identify the contract items and accounting classi
fications. 

(5) When the SF 30 is used to reflect a determination 
by -the contracting officer of the amount due in 
settlement of a contract terminated for the con
venience of the Government, the entry in Item 14 
of the modification may be limited to -

(i) A reference to the letter determination; and 

(ii) A statement of the net amount determined 
to be due in settlement of the contract. 

(6) Include subject matter or short title of solicita
tion/contract where feasible. 

(i) Item 168. The contracting officer's signature is not 
required on solicitation amendments. The contracting 
officer's signature is normally-affixed last on supple
mental agreements . 
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TO 

WES CONSTRUCTION C\. _.P. 
850 Providence Highway 

DEDHAM, MASSACHUSETTS 02026 

(617) 326-4030 

Ol 4- 33 -
534-o 

CATE JOB NO , 

ATTENTION 

RE 

WE ARE SENDING YOU ~ched C Under separate cover via _________ the following items: 

e 

0 Shop drawings 

0 Copy of letter 

□ Prints 0 Plans □ Samples □ Specifications 

0 Change order □-----------------------

NO. 

THESE ARE T~SMITTED as checked below: 

WFor approval □ Approved as submitted 

0 For your use 

0 As requested 

0 Approved as noted 

O Returned for corrections 

OESCRIPTION 

□ Resubmit __ copies for approval 

□ Submit __ copies for distribution 

□ Return __ corrected prints 

O For review and comment □-------------------------
O FOR BIDS OUE _________ l9 ___ □ PRINTS RETURNED AFTER LOAN TO US 

REMARKS _______________________________________ _ 

PIIOOOCT 110-1 /Alm/ I~. C... - 01'11 
If enclosu,.• .,. not •• noted, kindly notffy ua et once. 
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WES CONSTRUCTION CORP. 
850 Providence Highway (Route 1) 

Dedham, MA 02026-6822 
TEL. (617) 326-4030 
FAX (617) 326-9957 

Nove■ber 3, 1989 

Phyllis Loiselle 
Contract Ad■inistrator 
Building 227 

RE: Landfill Closure 
Phase IV-A 
Contract I Ft, Devens, KA 01433-5350 

· DAKF31-89-C-0745 

Dear Ks. Loisellea 

In accordance with Contract Clause 111 52.246-4112 Quality Control Progra■ 
Documentation, VES CONSTRUCTION CORP. and their subcontractors will 
undertake a quality control progra■ to include. the following: 

I. Construction Phaeeaz 

A. 

e. 

c. 

D. 

E. 

F. 

G. 

H. 

I, 

Excavated ■aterial to be co■pacted in two foot ■axi■u■ lifts 
and co■pacted utilizing tracks of dozer. ( 
Six inch sand base for liner to be spread in one lift and 
co■pacted with four passes of s■ooth dru■ compactor. 
Sand base surface to be inspected for stones to ensure a 
s■ooth unifor■ surface free of sharp rocks before liner 
place■ent. 
Liner place■ent will be conducted under supervision of liner 
subcontractor with care taken to ■ini■ize handling. 
Field sea■s to be tested by air lancing to de■onstrate a leak 
free quality sea■• 
Contractor to spread 12• clean sand over liner using a 
bulldozer under superviaion of aite superintendent. 
Contractor to spread 6• of loa■ over sand using a bulldozer 
under supervision of site superintendent. 
Loa■ and seed sa■ples to be delivered to contracting officer 
before installation. 
Seed, li■e, and ■ulch to be installed using hydroseeding 
■ethod. 

II. Inepectionaz 

Inspection■ to be conducted by VES CONSTRUCTION CORP. 'S site 
superintendent for each operation A-I at the following ti■es: 
A. Start of operation 
e. Daily as operation continues 
C. At end of operation 

III. Reportat 

Report■ to be recorded at the co■pletion of each phase of work and 
retained at Jobsite for inspection. 



Page 2 
Fort Devens 
Ms. Phyllis Loisell• 

We trust this progra■ will satisfy your requirements. 

CC: Glen Hagstrom 

Tom Healy 

Sincerely, 

WES COHf/?H ~~,,,,_ ~I' 
d(~;f?{I~ 

Stephen"F. Vogel 
ProJect "anager 

• ·-•:we#- t 
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, . ,. .. .. ~~ CONSTRUCTION QUALITY CONTROL DAILY REPORT 

WES CONSTRUCTION CORP 

REPORT HO. CONTRACT NO. DAKFJ~-89-c-0745 ----- DATE ____ _ 

LOCATIOH OF WORK: Fort Devens Massachusetts 
DESCRIPTION: ___ La_n_d_f_i1_1_c_1o __ s_u--r ... e...,P_...h..,.a_se.._.1 .... v=-... A--------------
WEATHER ___ , RAINFALL ___ INCHES, TEMP.: HIN. ___ MAX. __ _ 

1. Work Pe.rfonned Today by Prime Contrictor (Include Plant and Labor Break-

down): -----------------------------

2. Work Perfonned Today by Subcontractors (Include Plant· and Labor Break

down): 

• 

.. : ; ·: . ,; ; ,,: : 



-~, 
3. Type and Re~u~ts of Inspection: (Indicate whether: P-Pr1p1rJtory, I-Initial, 
or F-Follow-up and Include Sat1_sfactory Work Completed or Def1c:1enc1es with 
Action to be Taken~) 

4. list Type and location of Tests Perfonned and Results of Th,se Tests: 

5. Verbal Instructions Received from Government Pcrsonn~l on ~onstruction 
Deficiencies or Re-testing Required: 

' 6. Safety Violations Observed and Actions Taken: 

7. Remarks: 

8. CERTIFICATION: I certify that the above report is compl1t1 and correct and 
that I, or my authorized representative, have inspected all wor~ perfonned this 
day by the prime contractor and each subcontractor and hav1 d•ttnnined that all 
materials, equipment, and workmanship are in strict compli1n,1 ~1th the plans 
and specifications, except as may be noted above. 

------------- .. ... . 

Contractor 1s DeS1g~ated Quality 
Control R1pr11,ntative 
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• • '-. I ..:_-t ,:._,_ • .&.. -t • _j J. 

,,,/:.'1 I~ :l-~!\'J ~: 
MEMBRANE LINER 

ENGIEERtG SPECFICATION GUIDE 

POLYVM'L CHLORIDE (PVC) 

Property lest Method 

Thickness mils ASTM D-1593 
(Nominal :!: 5%) 

Specific Gravity, min. ASTMD792 

~ile Strength, psi, min: ASTMD882 
(Breaking Factor. lbs.Jin. width, min.) 

Elongation, @ Break, % min. ASTMD882 

Modulus oo 100% Elongation, psi, min. ASTMD882 
(lbs.fin. width min.) 

Tear Resistance, lbs.fin., min. ASTM D 1004 
(lbs., min.) 

Low Temperature, eF ASTM D 1790 

Dimensional Stability, ASTM 01204 
% change, max. (212°F, 15 min.) 

Water Extraction ASTM03083 
% loss, max. 

Volatility ASTM D 1203 
%loss, max. 

Resistance to Soil Burial ASTMD3083 
% change, max. 

Tensile Strength 
Elongation,@ Break 
l'Aodulus @ 100% Elongation 

Hydrostatic Resistance, psi, min. ASTM O 751 

Factory Seam Requirements* 
Bonded Seam Strength ASTM D3083, 
(factory seam, breaking Modified 
factor, ppi width) 

"'Factory bonded seam strength is the responsibility of the fabricator. 

20 

1.23 

2300 
46 

325 

1000 
(20.0) 

300 
(6.0) 

-15 

3.5 

0.35 

0.90 

-5 
-20 
+20 

60 

36.8 

PVC 

. Specified values 

30 40 50 60 

1.23 1.23 1.23 1.23 

2300 2300 2300 2300 
69 92 115 138 

350 400 450 450 

1000 1000 1000 1000 
(30.0) (40.0) (50.0) (60.0) 

300 300 300 25,0 
(9.0) (12.0) (15.0) (15.0) 

-20 -25 -30 -30 

3.5 3.5 3.5 3.5 

0.35 0.35 0.35 0.35 

0.70 0.50 0.50 0.50 

-5 -5 -5 -5 
-20 -20 -20 -20 
+20 +20 +20 +20 

85 110 150 175 

55.2 73.6 92 110.4 



( . . , 

M, .RIAL APPROVAL SUBMITTAL 

--------------------------------------~~~---1 TO ,eo,.,_,,,., OftleffJ FROM(COfltretorJ DATE 

CO&'{RA:~T NUMBES · 

.f)At<F 31 _ gq _(; -074j-
PREVIOUS SUBMISSION NUMBER 

l.VE:S Cb1Js1i2.\X..rictJ Ccgp O<., 24-/161 

I

SUBMISSION NUMBER ·3 ISUBMITTAL 
00 NEW 

'

PROJECT NUMBER _ , . 
t::/3 -iC/ Z4-td -6) 

D RESUBMITTAL 

TO BE COMPLETED BY CONTRACTOR FOR GOVT USE ONLY 

ltwm Specification Section/ 
No Para No/Oniwing No 

I 

I 

l 
TYPED ~f PRINTEQ NAME ANO GRADE 

~t-ev,keu F~ \/ oqe,I 
' (j 

TODFAE / ~ 
/ 

For Eva'uation and Action 

TYPED OR PAINTl:Ri'ft~ME~NJl>IGEIA.SE 
CONTRACT SPECIALIST 

TO 
CONTRACTING OFFICER 

Oncription of Material 
(lncluda T:YJH, Afoda No, Cata101 No, Mfr. •te.J 

Oil- See 
AQprowd •ppro,ved R- Initial 

. 

. 

I I I 

FOR GOVT USE ODl'L Y I 

,,....---...._ 
DATE 

Recommend ~prOYIII O Disapproval as Indicated Above end Subjd_/'2-y Ai;ipliceble Comments on the Revene Side ,-/// -/ ~ . 
TYPED oR PRINTED NAME AND GRADE 1s1GNATu_;W'_/ JI J/ ._ /.' DATE/, In Q 

§_LE!'_~:.HAGSTROM L/,/41 . /f/=--..,,r~...,..;.- ft?/31/vt 
TQ (Contni;,;,~; vv• ,,.11nvv11Ul1 V 

J ~roved D OiMppr0111d as Indicated Above end Subject to Any Applicable Comments on the Reverw Side. ReqUflt Rnubmittal 
on Disapproved Items Within Dav• of Date Shown Below. 

DATE 

///6/f 1 
FORSCOM FOAM 

1 MAR 78 59-2-R 



ADS led 
02610/ADV corruga . BuyLine0805 

polyethylene tubing 

We'll show~u dozens of 
reasons wliy it's 
#I in the land . 

......------------~BD~ QI 

ADVANCED DRAINAGE SYSTEMS, INC. 



Corrugated polyethylene tubing from 
Advanced Drainage Systems, Inc. pro
vides years of trouble-free drainage in a 
wide variety of applications, at a cost of 
just pennies per foot. Lightweight ADS 
tubing is available in continuous coiled 
lengths, or in straight lengths. and is 
flexible and easy to install, requiring 
less labor than traditional drainage ma
terials. ADS tubing is manufactured 
with high density polyethylene resin, a 
virtually chemically inert material, so it 
resists corrosion and abrasion, and 
won't rot, rust or break down during 
handling. 

ADS grain aeration pipe contains 
specially designed perforations with a 
durable, knitted polyester "sock" wrap 
to maximize air flow and prevent restric
tion of the perforations. 

A full line of accessory fittings and 
couplings help simplify even the most 
challenging installations. 

Residential and 
Commercial 
Construction 
Ideal for all homesite and commercial 
drainage. ADS tubing is lighter, easier 
to hahdle, and requires less time and 
equipment to install than PVC, clay, 
concrete or corrugated metal. ADS 
snap-on fittings and couplings keep in
stallation time and labor to a minimum. 

Choose ADS tubing 
Exterior foundation drains are neces
sary for both residential and industrial 
buildings, below the level of the lowest 
floor, where high water tables and rain
water result in wet basements. These 
drains are placed to collect and chan
nel water away from footers and base
ment walls to a suitable outlet. 

Interior foundation drains where 
ground water is a problem. These 
drains intercept water that otherwise 
would gain entry through the basement 
walls or floor. 
Downspout run-off drains using cor
rugated plastic pipe are used to chan
nel water collected in the roof gutters to 
areas away from the building. These 
can be discharged into storm sewers, 
into the curb at the edge of the street, or 
into other suitable outlets . 
Low-spot drainage in lawns or yards 
can be accomplished using surface in
lets and corrugated polyethylene tub
ing to collect and carry the water to a 
storm sewer or other disposal area. 
Basement window well drainage pre
vents rainwater from seeping down the 
foundation wall and entering the base
ment. This is accomplished by running 
a length of non-perforated tubing from 
the drain in the bottom of the well to the 
disposal area. 

Driveway and sidewalk underdraln
age is used to prevent frost damage or 
pavement deterioration due to unstable 
bases. Installation of perforated drain
age tubing in a bed of gravel allows the 
water to drain out of the base course 
and be channeled away from the 
pavement. 
S82 gravel-less septic system, a 
recent innovation, is constructed of 
8" and 1 O" tubing encased in a spun/ 
bonded nylon mesh material. Drain 
Guard protective wrap and eliminates 
the need for gravel. Alternately, of the 
most common methods for home waste
water disposal are septic tank leach 
fields utilizing 4" ADS tubing, which 
features virtual immunity to the cor
rosive environment found in septic 
tank leach fields. 

Highways and Roads 
Excess water in the subbase of high
way pavements is the leading cause of 
pavement failures : the adverse effects 
of inadequate drainage are evident in 
highways which begin to deteriorate 
after only two to three years. ADS corru
gated polyethylene berm and under
drains collect and remove excess sub
base water and reduce pavement 
damage. Continuous lengths require 
fewer fittings and connections and less 
labor to install. 



for a vane. f of applica .. .10ns. 
U:.:!tilUiAUV 

Buyline 0805 

Culverts 
Culverts are easily drained with ADS 
culvert pipe; it is lighter and easier to 
handle and install than clay, concrete or 
corrugated metal , resulting in reduced 
labor costs. ADS culvert pipe has ex
cellent load bearing strength , meeting 
the toughest requirements. It is ap
proved by most state departments of 
transportation, and many county and 
local regulatory agencies. ADS culvert 
pipe is available in 1 O". 12". 15", 18" and 
24" diameters. in 20' standard lengths. 

Parking Lots 
The durability of ADS tubing makes it 
especially suitable for parking lot appli
cations. Excellent deflection qualities 
enable ADS tubing to resist critical 
loading conditions without damage. 

Airport Runways 
Airport runways suffer from the same 
water-related problems as highways 
and roads. Whereas corrugated steel , 
concrete or clay p ipe have been widely 
used in the past, corrugated polyethyl
ene tubing has recently been approved 
by the Federal Aviation Administration 
for use as collector systems. culverts 
and runway underdrains . 

Golf Courses 
Golf courses are kept lush. green and 
playable with ADS tubing. ADS tubing 
resists rot and is flexible. so it follows 
ground contours and adapts to under
ground obstacles. It's adaptable to a 
wide range of soil conditions, including 
sand traps that collect water or are sub
ject to erosion. Proper installation is an 
important factor. and ADS provides de
tailed installation recommendations for 
every type of soil and topographical 
condition. 

Athletic/Recreational 
Strong and durable ADS tubing pro
vides year after year of reliable drain
age with minimal maintenance, to keep 
landscapes as hardy as they are beau
tifu l. Slope drainage is easy with ADS. 
In sandy or other problem soils . ADS 
Drain Guard keeps drains flowing . In 
the case of athletic fields and other 
places where it is desirable to use the 
areas as soon as possible after a down
pour. the ADS drainage system pro
vides runoff that keeps up with rainfaH. 

Utility Companies 
Public utilities and manufacturing com
panies have experienced problems 
with excess water in coal handling and 
storage operation. In the winter. freez
ing of wet coal is a problem, while dur
ing the warmer months. coal piles often 
must be sprayed with water to reduce 
coal dust and eliminate spontaneous 
combustion. 

The ADS drainage system utilizing 
corrugated polyethylene tubing under 
the coal pile is an effective means of re
moving excess water. Filter protective 
wrap is required to prevent particles of 
soil or coal from entering the tubing. 

Mining 
ADS tubing offers low cost of installa
tion plus excellent performance in cor
rosive and abrasive environments. 
solving mine-related water problems . 
These include drainage of coal piles, 
hollow-fills, earth dams, dam overflows, 
air ducts, deep shaft mines. sedimenta
tion ponds, and roads. 

Railroads 
Poor rail bed drainage often results in 
an unstable subbase and unsafe condi
tions. ADS tubing is used on new proj
ects as well as to correct problems 
caused by excess water in existing 
railbeds. ADS performs under severe 
loading applications, making it ideal for 
railroad bed drainage. 

Grain/Commodity 
Aeration 
ADS aeration pipe can be easily 
adapted to all types of grain storage 
facilities (temporary as well as perma
nent), including metal buildings, round 
silos and wooden bins, resulting in 
uniform air flow. 

'lachntcal Notes 
ADS corrugated polyethylene tubing is 
structurally designed to be used as cul
vert pipe and for other heavy duty 
drainage applications. This corrugated 
pipe may also be adapted to other 
drainage needs. 

Applicable Specifications and 
Installation Guldellnes 
1. ASTM F 405. Standard Specification 

for Corrugated Polyethylene Tubing 
and Fittings. 

2. ASTM F 667, Standard Specification 
for Large Diameter Corrugated Poly
ethylene Tubing and Fittings. 

3. AASHTO M 252 . Standard Specifi
cation for Polyethylene Corrugated 
Drainage Tubing . 

4. AASHTO M 294. Standard Specifi
cation for Corrugated Polyethylene 
Pipe, 12" to 24" diameter. 

5. ADS Installation Guidelines for Cul
vert and Other Heavy-Duty Drainage 
Applications. 

Look for the ADS 
green stripe. 
It's your sign o! quality
~ I In the land. · 

ADVANCED DRAINAGE SYSTEMS. INC. 



Easy-to-use heavy-duty ADS fittings 
,----~-----------------------------------------------, 
' f 

Splll Coupling 

0 
3"-311 a·- 911 
4"-411 10--1011 
5·-511 12"-1211 
6"-611 15"-1511 

Spln-onCou91tnge 

11!'"-1811 
24"-2411 

~Tubing 

I I I I I I I I 

3"--301-300' Colla 
4"--401-250' Coils 
5"-501-165' Coils 
6"-601-100" Coils 
B"-801- 20· Lengths 

10--1001-20' l.eng1hs 
12" -1201 -20' Lengths 
15"-1501-20' Lengths 
1e·-1eo1-20· Lengths 

(301 and 401 also available in 
bundles 01191>-10' lengths.) 

Splll End Cap 

3"-351-300' Coils 
4"-451-250' Coils 
5"-551-165' Coils 
6"~1-100'Coils 
8"~1-20' Lang,t,s 

10-- 1051-20"Leng1hs 
12"-1251-20· Lengths 
15·-1551-20· l.eng1hs 
18"-1851-20' Lengths 

(351 and 451 al9o available in 
bundles of i-10· lengths. I 

Advanced Drainage Systems, Inc., 
is America's leading manufacturer of 
quality corrugated polyethylene pipe. 
Manufactured of selected polyethylene 
resins, ADS pipe meets the strictest 
product quality standards and industry 
specifications. 

In addition, ADS manufactures a 
complete line of fittings and couplings, 
simplifying installations for highway and 
construction drainage applications. 

From coast to coast, ADS tubing is 
available through the industry's most 
extensive distribution network. For the 
name of your local distributor, contact 
the nearest ADS sales office. 

SnllpAdllpllr 

3"-362 5·~ 
4"-462 II"~ 
5"-562 

~Wrap 

/ 

Sock 
373-300' Coils 
473-250'. Coils 
573-165' Coils 
673-1 oo· Coils 

873-20' Leng111s 

OranGwltcl 1! 
3"-372 
4•-472 
5"-572 
6"-672 
11"~72 

10--1072 
12"-1272 

1073-20' Leng1t,o 
12"-1273-20' Lengths 
15"-1573-20' Leng1hs 

~ - 2!)!H;74-<)903" - 2!)!H;74--0054 

COLOIIADO 
For1Colr\s 303-493-1'23-I 

R.OMM 
~ 81 :Hi65-8668 

GEOflGIA - 912-472-~ 

LUNOIS - 217-762·-· 
Hrnrd 815-IIU-5477 

IOWA 
lonQly 319-33&-36e9" 
er- 515-7112--
Ea;loGrow 515-488-5101 
lonQy 515-33&-9"W8 

KElffllCKY 
~ 502.733-4324 - 60&-aT.MD46 

IIASSIQtU9ETTS 
~ 413-58!Ml515" 

Aeduclng Coupler 

4·•3"-314 a-,s·~,s 
5"•4"-514 10-x 8"-1018 
6"•4"-614 12"• 10"-1210 
6"•5"-516 15"•12"-1512 

45""Y'" 

3"-364(3¼x2½) 
4"-4&4 (3¼x2,,..z) 
4"-465 (3x4¼) 

Aeduc1ng TN (Multiple) 

&'4-6"106"1fr"ID5" 
6"1104"/6"103" 

~IDll"/8'"106" 
11"1105"/8'"104" 

1044-10-1010"110"108" 
10-106" 

1244-12" ID 12"/12"IO 10'" 
12"I08" 

1544-15·10,s·,15·1012" 
15·1010-

45"ELL A. 
4·-445 -

-,,,DutyTllbln; IIO"ELL 

"""'· B"-801 
10--1001 
12"-1201 
15·-1501 
18"-1801 
24"-2401 

Non-f'ert. 
851-20" Leng1hs 

1os1-20· LenglhS 
1251-20' Lengths 
1551-20' Lengtl!s 
1851-20' Lengtt,s 
2451-20' LenglhS 

-0---0-0.00 
-™CAROUNA 
~ -Oltl0 
L-.._ .._ -PBINSTLYMIA 
luq 

lEMESSEE --1DAS 
e,.. --y-

WASfMGTON _,_. 
·Regionol -Olftoo 

517-725-78113" 
517·269-9508 
517-~ 

704-527-013r 
91!M22·3303 

614-35:1--7" 
614-&2·9S54 
419-599-11566 
216-264-4949 

717-546-7986 

615-3T.l-996o0" 

21~~1 

703-26Hl131 

~ 

Insist t:n the l\DS green stripe. 
It's your sign of quality-# 1 in the land. 

33(~t.::::,':- I 5 
Columbus. Ohio 43221 . 

(614)457-3051 .· 
ADVANCED ORAINAGE ~TEMS INC 

c~~DrWIIOl~W:1.SAlngt'Cl....,..._~l'IIUSAf"Clfflll•l·3Cl30A12.116.,~0uw■■ ......... T ........ Cllll,._._Or.,...s,..,.-.cuSP..,.,._~endllDCD73•Ttl90,.,,5lroe•,.,..._,iriUSp._.aldfradllNl'IIOlb 



REPLY TO 
ATTENTION OF: 

AFZD-DOC (715) 

DEPARTMENT OF THE ARMY 
HEADQUARTERS FORT DEVENS 

FORT DEVENS, MASSAQ-IUSETTS 
01433-5340 

25 October 1989 

MEMORANDUM FOR: Glen Hagstrom, DEH EP&S, FORT DEVENS, MA 

SUBJECT: Designation of contracting Officer's Representative 

1. Pursuant to the provisions of AFARS Subpart 42.90 you are 
hereby designated Contracting Officer's Representative (COR) in 
administration of the following contract: 

Contract Number: DAKF31-89-C-0745 

Title: Landfill Closure, Phase IV~A 

Contractor: Wes Construction Corp. 

Contract Period: 25 October 1989 thru 7 August 1990 (180 
days- Exclusionary period from 15 Dec 89 - 31 Mar 90) 

2. The limitations on your authority are identified in specific 
terms in the clause entitled, "Appointment of Contracting 
Officer's Representative," found at Part I, Section E of the 
contract. You should read and become thoroughly familiar with 
your responsibilities. Any questions you have regarding this 
appointment should be brought to the immediate attention of the 
Contracting Officer. 

3. This designation as a COR shall remain in effect throu~h the 
life of the contract unless sooner revoked by the Contracting 
Officer. Any such termination shall be in writing. If your 
designation is revoked before completion of this contract, turn 
over your records to your successor COR or obtain disposition 
instructions from the Contracting Officer. If you are reassigned 
or separated from the service, you shall request termination and 
relief from your duties from the Contracting Officer sufficiently 
in advance of reassignment to permit timely selection and 
designation of a successor. 

4. You are required to maintain adequate records to sufficiently 
describe the performance of your duties as COR during the life of 
this contract and to distribute such records as appropriate. As a 
minimum the COR file shall contain the following: 

a. Copy of COR designation letter. 
b. Copy of the contract and any modifications thereto. 
c. Copy of any correspondence between COR and contractor. 
d. Names of technical and administrative personnel assisting 

the COR. 
e. Copy of records of all inspections. 
f. Copy of statement indicating that COR has read and 

understands AR 600-50 (updated semi-annually). 

5. All personnel engaged in contracting and related activities 
shall conduct business dealings with industry in a manner above 



AFZD-DOC (715h) 
SUBJECT: Designation of Contracting Officer's Representative 

reproach in every respect and shall protect the Government's 
interest as well as maintain its reputation for fair and equal 
dealings with all contractors. AR 600-50 sets forth applicable 
standards of conduct for all personnel directly or indirectly 
involved in contractin9. All CORs shall review AR 600-50 
semi-annually and provide certification to the Contracting 
Officer. 

6. Any COR who may have direct or indirect financial interest 
which would place him in a position where there is a conflict 
between his private interests and the public interests of the 
United States shall advise his supervisor and the Contracting 
Officer of the conflict so that appropriate action may be taken. 
ACOR shall avoid the appearance of such conflict to maintain 
public confidence in the Government's conduct of business with the 
private sector. 

7. You are required to acknowledge receipt of this appointment on 
the copy provided and return it to the Contracting Officer for 
inclusion in the official file. Retain the original in your 
file. Your signature also serves as certification that you have 
read and understand AR 600-50. 

a. Rick Green is hereby appointed as alternate COR with full 
authority to serve in your absence. When the above individual is 
required to act in your stead, notification shall be made to the 
contracting Officer in suffici time ton tify the contractor 
prior to your absence. 

Receipt of this appointm 
certify you have read [ 
understand AR 600-50: 

COR: 

ype 

ALT: 

Rick Green 
Name (print or type) 

Contractor: 

Wes Construction Corp 
Name (print or type) 

ndh:-o2~ 
acknowledged. Signatures 

t six (6) months] and 

Contract Number: DAKFJl-89-C-0745 



REPLY TO 
ATTENTION OF: 

DEPARTMENT OF THE ARMY 
HEADQUARTERS FORT DEVENS 

FORT DEVENS, MASSAQ-iUSETTS 
01433-5340 

Directorate of Contracting NOTICE TO PROCEED 

CONTRACT NUMBER: DAKF31-89-C-0745 

DATE: 25 October 1989 

Wes Construction Corp. 
850 Providence Highway 
Dedham,MA 02026 

Gentlemen: 

You are hereby notified to proceed with work under contract, 
number DAKF31-89-C-0745 for the Landfill Closure, Phase IV-A, F~rt 
Devens, MA, no later than 24 November 1989. · 

i 

In accordance with the terms of the contract, the completion 
date has been determined to be 7 August 1990, with an exclusionary 
period from 15 December 1989 through 31 March 1990. Failure to meet 
the completion date may be cause for assessment of liquidated damages 
in the amount of $56.00 per day. 

The Contracting Officer's Representative on this project is: 
Glen Hagstrom. (508)796-3685). 

The Contract Administrator is Phyllis Loiselle, (508)796-2025. 

Your attention is again invited to your copy of the Contracting 
Officer's Representative's letter of appointment and the paragraphs in 
the contract delineating the scope of his authority to act on behalf 
of the Contracting Officer. 

Sincerely, 

Title 
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SECTION 02210 

GRADING 

PART I - GENERAL 

1. APPLICABLE PUBLICATIONS: The following publications listed 
below form a part of this specification to the extent 
referenced. The publications are referred to in the text by the 
basic designation only. 

1.1 Military Standards (Mil. Std): 

2. DEFICIENCIES: 

MIL-STD-619B 

2. DEFINITIONS: 

Unified Soil Classification System 
for Roads, Airfields, Embankments 
and Foundations. 

2.1 Satisfactory Materials: Materials classified in MILSTD619 
as GW, GP, and SW, and free from roots and other organic matter, 
trash debris, and frozen materials and stones larger that 6 
i nches in any dimension are satisfactory, except that maximum 
size stone in the sand and gravel layer directly beneath the 
clean sand buffer layer shall be 1/2 inch. 

2.2 Unsatisfactory Materials: Materials which do not comply 
with the requirements for satisfactory materials are 
unsatisfactory. Materials classified in MIL-STD-619 as Pt, OH, 
and OL are unsatisfactory. Unsatisfactory materials also 
include man-made fills, refuse, or backfills for previous 
construction. 

2.3 Cohesionless and Cohesive Materials: Cohesive materials 
include materials classified as GC, SC, ML, CL, MH, and CH. 
Cohesionless materials include materials classified in MIL-STD-
619 as GW, GP, SW, and SP. Materials classified as GM and SM 
will be identified as cohesionless only when the fines have a 
plasticity index of zero. 

2.4 Degree of Compaction: Degree of compaction is a percentage 
of the maximum density obtained by the test procedure presented 
in MIL-STD-621, Method 100, compaction effort designation CE 55, 
abbreviated below as a percent of CE 55 density. 

2.5 Topsoil: All topsoil shall be imported from sources 
approved by the Contracting Officer. Imported materials suitable 
for topsoil are defined as fertile, friable, loam unifontJ in 
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materials and texture, free from ~ubsoil, clay lumps, sod, 
woodchips, stumps, roots, materials toxic to grass, stones larger 
than one and one-half inches in any dimension, glass fragments, 
bottles, cans, metal, construction debris, and other foreign 
materials. Topsoil shall be a mixture of clean sand, silt, and 
clay containing between 7 and 25% organic matter (determined by 
loss on ignition) and exhibiting sandy and clayey properties in 
equal proportions. 

PART 2 - PRODUCTS 

3. BORROW MATERIAL: Borrow material shall be selected to meet 
requirements and conditions of the particular fill for which it 
is to be used. Necessary clearing, grubbing, disposal of debris, 
and satisfactory drainage of borrow pits shall be performed by 
the CONTRACTOR as incidental operations to the borrow excavation. 

3_. l Selection: Borrow materials is located on GOVERNMENT 
property. The GOVERNMENT will provide to the CONTRACTOR access 
to the borrow area located off Walker Road (Shirley, MA). Borrow 
materials shall be subject to approval. Borrow material from 
approved sources on GOVERNMENT-controlled land may be obtained 
without payment. 

3.2 Stones: Exposed and loose stones or rocks in the layer of 
borrow being compacted shall be removed by the CONTRACTOR_before 
the placement of the next layer. Layer directly above and below 
the liner shall be free of all stones and gravel (clean sand). 

PART 3 - EXECUTION . 

4. WIND-BLOWN LITTER: 

4.1 Maintenance: The CONTRACTOR shall provide for routine 
maintenance and general cleanliness of sanitary landfill area and 
adjacent property from debris created by his operation (beyond 
limit of work line). 

4.2 Protection: The CONTRACTOR shall prevent the scattering of 
refuse, wind-blown paper, and other light materials by using 
suitable portable fencing. The CONTRACTOR shall supply, have 
available on the site, and install as directed a sufficient 
amount, not less than 300 feet, of 4 foot high temporary fencing, 
to be used for the control of wind-blown paper. The fence may be 
a stock fence with wire fabric or a combination wire and wood 
fabric or other material approved by the Contracting Officer. 
The fence shall be relocated from time to time by the CONTRACTOR 
as the locations of ;illing operations change. 

2210-3 
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4.3 Control: To provide a standard by which to judge acceptable 
control of wind blown litter, the following sampling method will 
be utilized. 

4.3.1 Ten locations shall be sampled for each area. The 
locations shall be 50 feet, plus or minus 2-1/2 feet apart, 
distributed to provide a result indicative of condition of the 
area. 

4.3.2 At each location one square yard shall be evaluated for 
the presence of wind-blown litter. Each piece of litter larger 
than one square inch shall be measured for horizontal area 
exposed. Measurements shall be rounded to the nearest whole inch 
and the area computed. 

4.3.3 The limits of acceptable performance: 

4.3.3.1 Adjacent property shall have less than 1/10 square foot 
of litter per square yard, based on an average of all ten 
samples, with no more than 1/2 square foot of litter at any one 
location. Locations shall be no more than 100 feet, plus or 
minus 5 feet, from the limit of work line. • 

4.3.3.2 Area previously used as landfill but currently not in 
use shall have less than 1 square foot of litter per square yard, 
based on an average of all ten samples, with no more than 2 
square feet of litter any one location. 

4.3.3.3 Area which has been capped under this Contract shall 
have less than 1/10 square foot of litter per square yard, based 
on an average of all ten samples, with no more than 1/2 square 
foot of litter at any one location. 

4.3.3.4 The area in current use as active landfill disposal area 
(cleared) shall have less than 1/2 square foot of litter per 
square yard, based on an average of all ten samples, with no more 
than 1 square foot of litter at any one location. In this area 
the inspector shall be careful to verify that the litter is 
wind-blown and not refuse that has not been adequately covered. 
No samples shall be taken in areas being utilized for refuse 
disposal at the time of inspection, but only in covered areas or 
cleared areas not being used on day of inspection. 

4.4 REPORTS: 

4.4.1 The locations from which samples were taken shall be shown 
on a sketch of the site, and the quantity of litter at each 
location and the average for each area noted thereon. 

4.4.2 The samples shall be taken by the CONTRACTOR, and a 
written report submitted to the Contracting Officer on a weekly 
basis. · 
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5. EQUIPMENT: The CONTRACTOR shall use equipment of operating 
weight sufficient to ensure proper compacting pressure. The 
compacting pressure based on the operating weight and ground 
contact areas shall be a minimum of 10 pounds per square inch. 

6. EXCAVATION: Excavation of every description, regardless of 
material encountered, within the grading limits of the project 
shall be performed to the lines and grades indicated. 
Satisfactory and unsatisfactory excavation material shall be 
transported to and placed in fill areas within the limits of the 
work as indicated on the drawings. Excavation carried below 
depths indicated, without specific directions, shall, except as 
other wise specified, be refilled to the proper grade with 
satisfactory material as directed. All additional work of this 
nature shall be at the CONTRACTOR'S expense. Excavatio~s shall 
be kept free from water while construction therein is ·in 
progress. Material required for fills in excess of that produced 
by excavation within the grading limits shall be obtained from 
borrow areas. 

7. DITCHES, GUTTERS, AND CHANNEL CHANGES: Ditches, gutters, and 
channel changes shall be cut accurately to the cross sections and 
grades indicated. All roots, stumps, rock, and foreign matter in 
the sides and bottom of ditches, gutters, and channel changes 
shall be trimmed and dressed or removed to conform to the slope, 
grade, and shape of the section indicated. Care shall be taken 
not to excavate ditches and gutters below the grades indicated. 
Excessive ditch and gutter excavation shall be backfilled to 
grade either with satisfactory, thoroughly compacted materials or 
with suitable stone or cobble to form an adequate gutter. All 
ditches and gutters excavated under this section shall be 
maintained until final acceptance of the .work. Satisfactory 
material excavated from ditches and channel changes shall be 
placed in fill areas. Unsatisfactory and excess excavated 
material shall be disposed of in accordance .with directions in 
paragraph 7. EXCAVATION. No excavated material shall be 
deposited closer to the edges of the ditches than indicated and 
in no case less than 3 feet. 

8. BACKFILL ADJACENT TO STRUCTURES: Backfill adjacent to 
structures shall be placed and compacted uniformly in such a 
manner as to prevent wedging action or eccentric loading upon or 
against the structures. Slopes bounding or within areas to be 
backfilled shall be stepped or serrated to areas to prevent 
sliding of the fill. During backfilling operations and in the 
formation of embankments, equipment that will overload the 
structure in passing over and compacting these fills shall not be 
used. Backfill for storm drains and subdrains, including the 
bedding and backfill for structures other than culverts and 
drains, shall conform to the additional requirements in other 
applicable sections. 
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9. COMPACTION OF UNSATISFACTORY MATERIAL: 

9.1 Spreading: The CONTRACTOR shall spread refuse evenly in 
shallow layers, not exceeding two feet thickness before 
comp~ction. The upper layer of refuse shall be mixed with sand 
and gravel in roughly equal volumes prior to compacting. 

9.2 Compacting: The CONTRACTOR shall compact each layer 
thoroughly with at least four passes of the compaction equipmen, 
before spreading and compacting following layer. 

9.3 Slope Angle: Compacted refuse surface shall have slope 
angle not exceeding 30 degrees from horizontal. 

10. COMPACTION OF SATISFACTORY MATERIAL: 

10.1 Spreading: The CONTRACTOR shall spread suitable material 
evenly in lifts not exceeding 6 inches compacted thickness. A 
six inch buffer layer of clean sand shall be spread over the 
upper layer of refuse (mixed with sand and gravel) prior to liner 
placement. 

10.2 Compacting: The CONTRACTOR shall compact each lift with at 
least four passes of the compaction equipment (roller) before 
spreading and compacting following layer. The layer above the 
liner shall not be compacted. 

11. FINISHED EXCAVATION, FILLS, AND EMBANKMENTS: All areas 
covered by the project, including excavated and filled sections 
and adjacent transition areas, shall be uniformly smooth graded. 
The finished surface shall be reasonably smooth, compacted, and 
free from irregular surface changes. The degree of finish shall 
be that ordinarily obtainable from blade grader operations, 
except as otherwise specified. Ditches and gutters shall be 
finished to permit adequate drainage. The surface of areas to be 
turfed shall be finished to a smoothness suitable for the 
application of turfing materials. Surface on which the liner 
will be placed shall be free of all stones, roots, and other 
foreign material that could puncture the liner. 

12. PROTECTION: Newly graded areas shall be protected from 
traffic and from erosion, any settlement or washing away that 
occur from any cause, prior to acceptance, shall be repaired 
grades reestablished to the required elevations and slopes. 
work shall be conducted in accordance with the environmental 
protection requirements of the contract. 
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SECTION 02485 

LAWN AND GRASS 

PART 1 - GENERAL 

1. GENERAL REQUIREMENTS: 

1.1 Limits of Lawn: Following areas shall receive topsoil and 
shall be seeded: capped area, regraded and contoured areas. 

1.2 Topsoil: Topsoil shall be obtained from off-site sources 
and at the CONTRACTOR'S expense. Topsoil sources shall .be 
submitted to the Contracting Officer for approval prior to 
delivery to the site. All topsoil shall be imported from sources 
approved by the Contracting Officer. Imported materials suitable 
for topsoil are defined as fertile, friable, loam uniform in 
materials and texture, free from subsoil, clay lumps, sod, 
woodchips, stumps, roots, materials toxic to grass, stones larger 
than 1-1/2 inches in any dimension, glass fragments, bottles, 
cans, metal, construction debris, and other foreign materials. 
Topsoil shall be a mixture of clean sand, silt, and clay 
containing between 7 and 25 percemt organic matter (determined by 
loss on ignition) and exhibiting sandy and clayey properties in 
equal proportions. 

1.3 Topsoil Analysis: Topsoil shall be analyzed for conformance 
to specification by independent laboratory, which shall be 
approved in advance by the Contracting Officer. Report of 
analysis shall be delivered directly to the Contracting Officer. 
If report indicates need for soil conditioners and nutrients, 
they shall be added to topsoil as directed by the Contracting 
Officer and at the CONTRACTOR'S expense. 

1.4 Erosion Protection: Lawn and grass areas will be protected 
against erosion until acceptance of completed turf. Eroded areas 
shall be replaced with acceptable turf, using sod if seeded and 
grass area cannot be established. 

1.5 Sod: Sod may be employed at CONTRACTOR'S option in lieu of 
conventional lawn and grass construction specified over the 
landfill cap. 

1.6 Planting Periods: Planting shall be done only within 
following periods: 

Item 

Seed 
Sod . 

Spring 

April 15 to May 15 
April 15 to July 1· 
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Fall 

August 20 to October 1 
August 20 to October 15 



1. 6 .1 If seeding cannot be done ::-within dates specified above and 
before the contract completion date, the CONTRACTOR shall return 
the following spring or fall to complete the seeding and 
establishment of grass. The CONTRACTOR shall prevent -erosion 
until the seeding is done and turf is established. 

2. SUBMITTALS: 

2.1 Samples: Following sample shall be submitted in accordance 
with the SPECIAL CONTRACT REQUIREMENTS: 

Material 

Topsoil 

3. GRASS SEED: 

Quantity 
Pound 

llb 

PART 2 - PRODUCTS 

3.1 Seed Characteristics: Grass seed shali be of previous 
year 1 s · crop with not more than 0.5 percent weed seed, and not 
more than 1.75 percent non-crop seed, by weight. Seed shall be 
delivered to site in sealed containers, labeled with name of seed 
grower and seed formula, in form stated below. Seed shall be dry 
and free of mold. Seed shall meet following requirements: 

Name of Seed 

Festuca elatior 
"Kentucky 31" 
Kentucky "31" 
Tall Fescue 

Trifolium Repens 
White Clover 

Lolium multiflorum 
Annual Ryegrass 

Percent by 
Weight in 

Mixture 

65 

15 

20 

Mini.mum 
Percent 
Purity 

97 

85 

95 

Minimum 
Percent 

Germination 

90 

80 

90 

3.2 Testing: Seed shall be tested by independent, reputable 
agricultural testing laboratory, which shall be approved in 
advance by the Contracting Officer. After delivery of seed to 
site but before planting, seed samples shall be taken by COR, for 
analysis and determination of quality. Seed which does not 
conform to requirements of paragraph 3.1 Seed Characteristics, 
shall be replaced with new see,} and analyses repeated, until seed 
is supplied in conformance with specification. 
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4. LIME: Lime shall be fine-ground limestone, containing equal 
to or more than 85 percent total carbonates, by weight, 100 
percent passing 20 mesh (1.27 mm) sieve, and equal to or more 
than 75 percent passing a 100 mesh (0.25 mm) sieve. 

5. FERTILIZER: Fertilizer shall be complete commercial product, 
uniform, dry, and free-flowing. Fertilizer shall conform to the 
following: 

Constituent 

Nitrogen 
Available phosphoric acid (P205) 
Water-soluble potash (K20) 

Percent 
Present 

(min.) 

10 
10 
10 

6. MULCH: Mulch for hydroseeding shall be wood cellulose pulp 
o~ type specified by manufacturer for hydroseeding. 

7. ACIDITY: Topsoil pH range shall be 5.0 to 7.0. 

PART 3 - EXECUTION 

8. GRADING: 

8.1 Rough Grading: Areas to receive lawn, grass, or sod will be 
rough graded under Section 02210, paragraph 12: FINISHED 
EXCAVATION, FILLS, AND EMBANKMENTS. 

8.1.1 Rough grade will be left at 6 inches below finished grade. 

8.2 Fine Grading: Fine grading shall be performed to cause 
minimum possible disturbance of subgrade. Subgrade shall be fine 
graded to tolerance equal to plus or minus 1/2 inch deviation of 
average from the plane indicated in each 100 foot square area, · 
with no ridges, ruts, mounds, or depressions exceeding plus or 
minus 1 inch, and no abrupt deviation from plane. Surface shall 
be left free from construction debris and other foreign matter, 
and stones larger than 3 inches in any dimension shall not be 
visible in or on completed subgrade. There shall be no 
depressions where water can stand. Surface shall be compacted on 
95% (ninety-five). 

8.3 Excess Material: Excess subsoil and refuse or debris 
obtained during the work shall be disposed of on site, in areas 
designated by the Contracting Officer or designated 
representative. 
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8.4 scarification: If delay in topsoil placement is more than 
two weeks beyond completion of rough grading of area to receive 
topsoil), subgrade shall be scarified to 2 inch depth immediately 
before fine grading and placing topsoil. Subgrade areas which 
have not been rough graded, and areas which have become hard 
since being rough graded, shall also be scarified, as specified 
above, not more than four days before placing topsoil. 

9. PLACING TOPSOIL: 

9.1 Limitations: 

9.1.1 Topsoil shali not be placed when subgrade or topsoil are 
frozen, excessively wet, or excessively dry. 

9.2 Placing: 

9.2.1 Topsoil shall be spread in uniform layer, to thickness 
which will compact to depth required to bring final lawn and 
grass surfaces to required elevation. 

9.2.2 Surface shall be rolled as required to provide firm base 
for subsequent operations. Stones, roots, and other debris 
visible at surface, which are larger than 1-1/2 inches in any 
dimension, shall be removed. 

10. PLACING LIMES~ONE AND FERTILIZER: 

10.1 Limestone: 

10.1.1 Ground limestone shall be spread over surface at rate 
which will result in pH of 6.5 for top 3 inches of topsoil. 

10.2 Fertilizer: Fertilizer shall be spread over surface at 
rate of 0.02 pound per square feet. 

10.3 Fertilizer and Limestone: 

10.3.1 Fertilizer and limestone shall be spread in uniform 
application, using approved mechanical spreader. 

10.3.2 Fertilizer and lime shall be mixed thoroughly into top 3 
inches of topsoil by disking, harrowing, or other approved means. 
surface shall then be leveled and rolled as required to provide 
firm base for subsequent operations. 

11. PLACING SEED: 

11.1 Conditioning Surface: Final surface of topsoil immediately 
before seeding shall be within plus or minus 1/2 inch of required 
elevation, with no ruts, mounds, ridges, or other faults, and no 
pockets or low spots in which water can collect. Stones, roots, 
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and other debris larger than 1-1/2 inches in any dimension, which 
are visible at surface, shall be removed and resulting holes 
filled with topsoil, leaving plane and uniform surface. 

11.2 Applying Seed: Seed shall be spread with approved 
mechanical spreader, to give uniform application at following 
rate: 

Seed 

Grass seed 

Rate Pounds~ rn 
300 

11.2.1 Seed shall be applied in two equal applications. 
Direction of spreader travel for second pass shall be 
perpendicular to that of first pass. Seeding shall not be done 
when it is raining or snowing or when wind velocity exceeds 5 
miles per hour. 

lf.2.2 Following seeding, area shall be lightly raked to mingle 
seed with top 1/8 to 1/ 4 inch ')f soil. Area shall then be 
smoothed, stones and other debris larger than 1-1/2 inches in any 
dimension and which are visible on surface shall be removed, and 
surface shall be rolled with a roller having weight of 60 to 90 
pounds per foot of width and diameter equal to or larger than 2 
feet. 

11.2.3 At CONTRACTOR'S option, seed may be spread by 
hydroseeding method, utilizing power equipment commonly used for 
that purpose. Seed, lime, fertilizer, and mulch shall be mixed 
and applied to achieve application quantities specified herein 
for conventional seeding method, with mulch applied at rate of 
1,200 pounds per acre. Material shall be applied in two equal 
applications, with equipment during second pass moving 
perpendicular to direction employed during first pass. Other 
provisions specified above for conventional seeding shall apply 
also to hydroseeding. 

12. SODDING: 

12.1 Cutting and Delivery: After Contracting Officer or 
designated representative's inspection and approval of sod 
source, sod shall be cut into square or rectangular sections, 
retaining sufficient native soil on roots for protection and 
continued viability of grass. Sod shall be kept moist during 
delivery and while in stacks, and shall be protected from 
exposure to wind, sun, and freezing. Sod shall be cut and moved 
only when soil moisture conditions are favorable to successful 
planting. Sections of sod may vary in length but shall be equal 
in width and not larger than will permit lifting and handling 
without breaking. Sod shall not be dumped from vehicles. ~If 
necessary, ground shall be watered to optimum moisture content 
before sod is cut. Damaged sod will be rejected. 
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12.2 Placing: 

12.2.1 Edges of sodded areas shall be smooth, and sodded areas 
shall conform to design cross sections and grade. At edges 
adjacent to curbs, paved areas, etc., top surface of earth in sod 
shall be 1/2 inch below adjacent hard surface. 

12.2.2 Immediately after sodding operations have been completed, 
entire surface shall be compacted with culti-packer roller or 
other approved equipment weighing 100 to 160 pounds per foot of 
roller. 

12.2.3 Completed sod shall immediately be watered sufficiently 
to uniformly wet soil at least bottom of sod bed. 

12.2.4 Surface of completed sodded area shall be smooth. Sod 
shall be laid edge-to-edge, with tight-butted, staggered joints. 
Immediately after laying, sod shall be pressed firmly into 
contact with sod bed by tamping or rolling, to eliminate air 
pockets. Following compaction, screened topsoil of good quality 
shall be used to fill cracks, and excess soil shall be worked 
into grass with rakes or other suitable equipment. Grass shall 
not be smothered with excess fill soil. 

12.2.5 On slopes steeper than 3 to 1, sod shall be held securely 
in place by fastening lines of sod with wooden stakes. The 
stakes shall be not less than 12 inches in length, and they shall 
be spaced 3 feet apart and driven flush with the surface of the 
sod. Other methods of fastening sod to slopes may be used where 
staking is not practical upon approval by the Contracting 
Officer's Representative. 

13. MAINTENANCE: 

13.1 Operations: Except as otherwise specified below, 
maintenance shall include all operations required to produce an 
established lawn, including but not limited to: 

Mowing 
Replanting 
Re sodding 
Watering 

13.2 Timing: 

13.2.1 Maintenance of lawn and grass areas shall begin upon 
completion of seeding or sodding. 

13.2.2 Maintenance shall continue until completion of extended 
maintenance period as specified in paragraph 14: EXTENDED 
MAINTENANCE. 
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13.3 Repairs: 

13.3.1 After grass has sprouted, areas which fail to show 
uniform stand of grass shall be replanted as often as necessary 
to establish acceptable stand of grass. 

13.3.2 Scattered bare spots shall not exceed 72 square inches 
each. 

13.3.3 Scattered bare spots not exceeding total of 15 percent of 
areas sown with seed will be acceptable without reseeding 
required. 

13.4 Mowing: First mowing shall be done when average height of 
grass is 2-1/2 inches, with mower set to cut at height of 2 
inches. Subsequent mowings shall be made at intervals not 
greater than two weeks, with height of cut set at 2 inches. With 
Contracting Officer's prior permission, mowings during periods of 
slow dormancy may be spaced at greater intervals. · 

13.5 Lime and Fertilizer: If lawn or grass is established in 
fall and maintenance is required to continue into spring months, 
lawn and grass shall receive application of lime and fertilizer 
in spring. Lime and fertilizer shall be spread in uniform layer 
over entire lawn surface, at rate of .OS pound per square foot 
for lime and 0.02 pound per square foot for fertilizer. 

14. EXTENDED MAINTENANCE: The CONTRACTOR shall maintain grass 
for one complete growing season, April 15 through October 15, 
following contract completion date. Extended maintenance 
operations shall conform to paragraph 13: MAINTENANCE. 
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SECTION 02598 

LANDFILL LINER 

PART 1 - GENERAL 

1. APPLICABLE PUBLICATIONS: The following publications listed 
below form a part of this specification to the extent referenced. 
The publications are referred to in the text by the basic 
designation only. 

1.1 American Society for Testing and Materials (ASTM) 
Publications: 

D 413-82 

D 618-61(1981) 

D 792-86 

D 882-83 

D 1004-66(1981) 

D 1203-86 

D 1204-84 

· D 1239-55(1982) 

D 1593-81 

D 1790-83 

D 3083-76(1980) 

Rubber Property-Adhesion to 
Flexible Substrate 

Conditioning Plastics and 
Electrical Insulating 
Materials for Testing 

Specific Gravity and Density 
of Plastics by Displacement 

Tensile Properties of Thin 
Plastic Sheeting 

Initial Tear Resistance of 
Plastic Film and Sheeting 

Volatile Loss From Plastics 
Using Activated Carbon Methods 

Linear Dimensional Changes of 
Non-Rigid Thermoplastic 
Sheeting or Film at Elevated 
Temperatures 

Resistance of Plastic Films to 
Extraction by Chemicals 

Poly (Vinyl Chloride) Resins 

Brittleness Temperature of 
Plastic Film by Impact 

Flexible Poly (Vinyl Chloride) 
Plastic Sheeting for Pond, 
Canal, and Reservoir Lining 

1.2 National Sanitation Foundation (NSF) 

·-·. . ... .. . . . .... .. 
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2. GENERAL REQUIREMENTS: 

2.1 Sand Layer: A 6 inch thick layer of sand will be placed 
over refuse layer in accordance with Section 02210, paragraph 11: 
COMPACTION OF SATISFACTORY MATERIAL, before liner is installed. 

3. SUBMITTALS: Submittals shall be made in accordance with 
requirements of SPECIAL CONTRACT REQUIREMENTS, modified as 
indicated below. 

3.1 Material Certification: Material certification shall be 
submitted stating that the material meets or exceeds requirements 
of Table, "Physical Properties". 

3.2 Warranty: Warranty shall be submitted, stating that leaks 
and defects of materials and workmanship in liner and joints 
shall be repaired or defective portions replaced on site with new 
material and work. Warranty shall extend for 20 year period from 
date of GOVERNMENT acceptance of completed project. 

PART 2 - PRODUCTS 

4. LINER: 

4.1 Material: The liner shall be suitably formulated from 
homopolymer vinyl chloride resin of Type GP in accordance with 
ASTM D 1755, and compounded with suitable plasticizers, fillers, 
and additives to impart durability. A biocide shall be included 
in the material to provide resistance to biological degradation 
of the membrane. The membrane shall be compounded with ·carbon 
black and other ultraviolet stabilizers to provide resistance to 
ultraviolet degradation. The liner shall meet the requirements 
of Standard No. 54 of NSF. 

4.1.1 The carbon black shall be evenly dispersed to produce a 
uniform color. Water-soluble compounding ingredients shall not 
be employed. 

4.1.2 The membrane shall be uniform throughout and shall be free 
from dirt, oil, foreign matter, scratches, cracks, creases, 
bubbles, pits, tears, holes, pinholes, or other defects which may 
affect the serviceability of the membrane. 

4.1.3 The polyvinyl chloride (PVC) membrane lining shall be 
fabricated from a film width of not less than 58 inches. 

4.1.4 The lap seams shall be factory bonded using a liquid 
cement or commercially accepted dielectric sealing devices. Hot
air seaming methods shall not be used. Lap seams shall be used 
and have a 3/4-inch minimum lap and a 3/4-inch minimum electrode 
(die) width. The seams shall be water-tight and the strength of 
the bonded seam is either the machine (longitudinal) or 
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transverse direction of the film shall not ·be less than 80 
percent of the breaking strength of the film when tested in a 
similar direction, or shall tear the parent material when tested 
in peel adhesion. 

4.1.5 The film shall be capable of being bonded to itself by 
liquid cement for making field splices and repairs. The 
manufacturer shall furnish a cement suitable for joining or 
repairing the larger pieces in the field. The cement shall not 
be affected by sun or water exposure and shall not produce any 
detrimental effect to the film. 

5. FACTORY FABRICATION: Individual calendar widths of PVC shall 
be factory fabricated into large panels. The manufacturer of the 
calendered rolls shall show where a minimum of 2,000,000 square 
feet of its 76 inch wide material has been installed for lining 
hydraulic structures. Lap joints with a minimum joint width of 
1/2 inch shall be used. Factory made splices shall have a 
strength o! 80 percent of the specified sheet strength. After 
fabrication, the linin shall be accordion folded in both 
directions and packaged for minimum handling in the field. 
Shipping boxes shall be substantial enough to prevent damage to 
contents. 

6. PROPERTIES: Physical properties of liner shall conform to 
Table, "Physica.l Properties". Liner samples shall be prepared 
for testing in acc~rdance with ASTM D 618. 

PHYSICAL PROPERTIES 

Property 

1. Thickness, minimum 
mm (inch} 

2. Specific gravity, 
minimum 

3. Tensile properties: 

a. Breaking factor, 
each direction, minimum, 
N/mm (lbf/in) 

b. Elongation at 
break, each direction, 
minimum, percent 

Required Film 
Thickness (nominal} 

(30 mil} 

0.72 
{0.0285} 

1.20 

12.0 (69} 

300 
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c. Modulus at 100 
percent elongation, each 
direction, minimum, N/mm 
(lbf/in) 

4. 7 (27) 

Property 

Required Film 
Thickness (nominal) 

(30 mil) 

4. Bonded seam strength, . 
tensile, each direction, 
minimum, percent of 
breaking factor 

5. Bonded seam strength, 
peel adhesion 

6. Tear resistance 
(Graves), each direction, 
minimum, N ( lbf) 

7. Low temperature 
impact 

8. Dimensional stability 
each direction, maximum, 
percent 

9. Plastizer stability: 

a. Water extraction, 
maximum, percent weight 
loss 

b. Volatile loss, 
maximum, percent 

80 

FTB 

35.6 (8.0) 

Not more than 
5 specimens 
out of 10 shall 
fail at -28.9 
degrees C 
(-20 degrees F) 

5.0 

0.35 

0.7 
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D 882 

D 413 

D 1004 

D 1790 

D 1204, 15 
minutes at 
100 degrees 
C (212 
degrees F) 

D 1239 
Immersion in 
50 degrees C 
(122 degrees 
F) distilled 
water for 24 
hours 

D 1203, 
Method A 

. - .... ---



"c. Resistance to 
so{l burial, increase 
in modulus at 100 percent 
elongation each direction, 
maximum, percent 

10.0 

PART 3 - EXECUTION 

7. INSTALLATION: 

7.1 Preparation: 

D 3083, 30-
day soil 
burial 

7.1.1 Surfaces to be lined shall be smooth and free from sharp 
rocks, other sharp objects, vegetation, and stubble when liner is 
placed. 

7.1.2 Surfaces to receive liner shall be inspected by installer 
to determine whether there are defects present which might injure 
or impair its permanence or water-proofness. 

7.1.3 Surfaces to receive liner shall be maintained in 
acceptable condition until liner installation is complete. 

7.1.4 Lining installation shall begin only after certification 
referred to under paragraph 3: Submittals, has been furnished to 
and approved by Contracting Officer. 

7.2 Field Engineer: Lining manufacturer's field engineer shall 
be present at all times during installation. 

7.3 Seams: Field seams shall be 100 percent visually inspected 
by CONTRACTOR and lining manufacturer's technical representative. -
Seams shall also be tested with a vacuum suction box to locate 
any defects that are present. 

7.4 Connections to Metal: Metal to be in contact with membrane 
shall be fully sealed and bonded thereto, using trowel coat of 
compatible mastic over entire contact surface. A stainless steel 
clamp shall be placed around rubber boot at gas ventilation 
pipes. 

8. PLACING LINING: The PVC lining shall be placed over the 
prepared surfaces to be lined in such a manner as to assure 
minimum handling. 

8.1 General: Placing methods shall be designed to minimize 
handling. 

8.2 Fittings: The lining shall be closely fitted and sealed 
around inlets, outlets, and other projections through the lining. 
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8.3 Damage: Lining damaged during installation shall be 
replaced or repaired by using an additional piece of lining. 

8.4 Field Joints: Lap joints shall be used to seal factory
fabricated panels of PVC together in the field. Lap joints shall 
be formed by lapping the edges of panel a minimum of 2 inches. 
The contact surfaces of the panels shall be wiped clean to remove 
all dirt, dust or other foreign materials. Sufficient cold
applied vinyl-to-vinyl bonding adhesive shall be applied to the 
contact surfaces in the joint area, and the two surfaces pressed 
together immediately. Wrinkles shall be smoothed out. Field 
splices shall have a strength of 80 percent of the specified 
sheet strength. A minimum of one test per field splice shall be 
performed to ensure that the minimum specified strength is 
attained. Results of field splice tests shall be submitted to 
the Contracting Officer. 

8.5 Joints to Structures: Curing compounds and coatings shall 
b~ completely removed from the joint area. Joining ·of PVC to 
concrete shall be made with vinyl-to-vinyl concrete adhesive and 
mechanically fastened. Unless otherwise shown on drawings, the 
minimum width of concrete to PVC joint shall be 8 inches. 

8.6 Repairs to PVC: Any necessary repairs to PVC shall be 
patched with the lining material itself and cold applied vinyl
to-vinyl splicing adhesive. The splicing adhesive shall be 
applied to the contact surfaces of both the patch and lining to 
be repaired, and the two surfaces pressed together immediately. 
Wrinkles shall be smoothed out. 

8.7 Quality of Workmanship: Completed joints shall be tightly 
bonded. Lining injury from scuffing, penetration by foreign 
objects, and distress from rough subgrade shall be replaced or 
covered and sealed with an additional layer of PVC of the proper 
size. A technical service representative of the lining 
manufacturer shall be made available to the CONTRACTOR. The 
technical service representative shall instruct CONTRACTOR'S 
personnel in correct methods for handling and installing liner. 

9 • .ANCHORAGE: Immediately following liner installation, cloth 
bags filled with sand shall be placed over it. Bags shall be 
placed as required to prevent liner from billowing in wind. Bags 
shall remain until sand layer is placed over liner. Sand will be 
provided and placed over membrane as specified in section: 
GRADING: Liner shall not be left exposed to the atmosphere 
without protection of the sand layer for more than 48 hours. 

10. SPECIAL EDGE: Along grid line 13 from I thru G +50 and 
along grid line I from 9 to 13. The liner edge shall be seamed 
to the existing liner in accordance with the manufacturer's 
recommendations. 
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STAFF IND~STRIES INC. 240 Chene Street · Detroit. Ml 48207 • Telephone (31 3) 259-1820 

July 11, 1995 

Mr. Pete Veneta 
Stone & Webster Engineering Corp. 
245 Summer St. 
Boston, MA 02210 

Re: Fort Devins, MA 
Phase IV-B Landfill Closure 
40 mil PVC Cover System 
Our File No. JI 1513 

Dear Mr. Veneta: 

Fax (313) 259-0631 

Enclosed please find the following submittal documentation for the above referenced project: 

CGT Authorization Letter for Fabrication 
CGT Manufacturer's Certifications 
Staff Industries Factory Seam Test Reports 
Staff Industries Field Seam Test Reports 

Please advise if any additional documentation is required. 

Sincerely yours, 

STAFF INDUSTRIES, INC. 

Darren Manees 

Encl. 

cc: 111513 



July 31/91 

Mr. Gary Lechner 
Staff Industries, Inc. 
240 Chene Street 
Detroit, MI 48207 

Dear Mr. Lechner: 

( :.-\:\ .\1)1.\:\ 

1.1\IITU) 

- -- -

Please accept this letter confirming that Staff Industries, Inc., 
is an approved fabricator of Canadian General-Tower Limited 
Geoliner® PVC and related products. 

i·Je sincerely appreciate your support and look forward to our 
continuing participation in your business. 

Sincerely, 

CANADIAN GENERAL-TOWER LIMITED 

{ / 1?1-
1 .. rr 17· -r J~ /. '-- I , 

, I -../ 

/ 

Tom Letourneau 
Market Development Manager 

TL/dl 

HEAD OFFICE: P.O. BOX 160. CAMBRIDGE. ONTARIO NIR 5T6 TELEPHONE (519) 623-1630 FAX (519) 740-2977 



Certification Results: 
Containment Liners 

Polyvinyl Chloride 

Property 

Thickness (mils) 

Specific Gravity (min) 

Tensile (lbs, min) 

Elongation(%) At Break 

100% Modulus (lbs, min) 

<; E.'\ ERAL-TO\'\° EH 

1.L\tlTED 

- -- -

--N. S . F . Spec 
Specified 

40.0 
min 38.0-

1.20 

92 X 92 

350 X 350 

36 X 36 

Result 

39.4 

1.27 

114.1 X 109.1 

611 X 629 

59.2 X 56.0 

Tear Resistance (lbs, min) 10 X 10 14.2 X 13,5 

Low Temperature (F) 

Dim. Stability(% max) 

~ter Extraction (% max) 

Volatile Loss· ( % max) 

Resistance to Soil Burial 

Hydrostatic Resistance 
(psi) 

-20oF 

5 X 5 

0.35 

0.6 

82 

CGT Identification No.: 56590 

CGT Lot No.: 

Roll Numbers: 

Yours truly, 

P3050A 

28 - 36 

CAf"fIAN fENERAL-TOWER 

(ILJI~-~ ~ 
,ill Mercer 0 
;esting Supervisor 
fag 

LIMITED 

PASSED 

1.2 . x 0.6 

0.02 

0.4 

Formula Used 
Previously 
:Tested 
:satisfactorily 
' 
PASSED 150 

Test 
Method 

ASTM D1593 

ASTM D792 

ASTM D882 

ASTM D882 

ASTM D882 

ASTM D1004 

ASTM D1790 

ASTM D1204 
( 2120 F 15 min.) 

ASTM D3083 

ASTM D1203 

ASTM D751 
METHOD A 

IIE.-\() orFICE : P.O. 130.\ It,()_ CAMBRIDGE. ONTARIO :-.;1R 5To l"ELEPHONE 1519) o23-lb30 FA.\'. 1519) 7-1-0-2977 



1.1.\IITED 

Certification Results: 
Containment Liners 

Polyvinyl Chloride 

Property 

Thickness (mils) 

Specific Gravity (min} 

Tensile (lbs, min) 

Elongation(%) At Break 

100% Modulus (lbs, min) 

-N. S . F . Spec 
Specified 

40.0 
min 38. 0-

1. 20 

92 X 92 

350 X 350 

36 X 36 

Tear Resistance (lbs, min) 10 X 10 

Low Temperature (F) 

Dim. Stability(% max) 

later Extraction(% max)

Volatile 'toss (% max) 

Resistance to Soil Burial 

Hydrostatic Resistance 
(psi) 

CGT Identification No.: 

CGT Lot No. : P3050A 

Roll Numbers: 37 - 45 

-20oF 

5 X 5 

56590 

0.35 

0.6 

82 

Yours truly, 

CA,,IANlNERAL-TOWER 
, / /) - .+--

LIMITED 

✓,~ ~ t.- V IJ -

'1±11 Mercer 
J esting Supervisor 
/ag 

Result 

39.1 

1.27 

116.5 X 113.3 

634 X 643 

58.5 X 57.4 

14.0 X 13.1 

PASSED 

1.3 X 0.2 

0.02 

0.4 

Formula Used 
Previously 
Tested 
Satisfactorily 

PASSED 150 

Test 
Method 

ASTM D1593 

ASTM D792 

ASTM D882 

ASTM D882 

ASTM D882 

ASTM D1004 

ASTM D1790 

ASTM D1204 
(212oF 15 min.)-

ASTM D3083 

- ASTM D1203 

ASTM D751 
METHOD A 

HF. .-\D OFFICE : P.O. BO\'. 160. CAMBRIDGE. ONTARIO :--;JR 5Tn TELEPHONE 15191 023-1030 FA\'. 15191 7-W-2977 



certification Results: 
Containment Liners 

Polyvinyl Chloride 

Property 

Thickness (mils) 

Specific Gravity (min) 

Tensile (lbs, min) 

Elongation(%) At Break 

100% Modulus (lbs, min) 

C,\ ,-'ADI:\N 

Ll.\11TED 

- -- -

--N .S.F. Spec 
Specified 

40.0 
min 38. 0-

1. 20 

92 X 92 

350 X 350 

36 X 36 

Result 

39. 3 

1.27 

Tear Resistance (lbs, min) 10 X 10 

117.9 X 115.0 

631 X 648 

59.1 X 57.1 

14.0 X 13.6 

Low Temperature (F) 

Di~. Stability{% max) 

-20oF 

5 X 5 

later Extraction(% max) 

Volatile Loss (% max) 

Resistance to Soil Burial 

Hydrostatic Resistance 
(psi) 

CGT Identification No.: 56590 

CGT Lot No. : P3050A 

Roll Numbers: 46 - 54 

Yours truly, 

C~ANC~AL-TOWER 

({;i:::;: Mercer f< 
~esting Supervisor 
/ag 

LIMITED 

0.35 

. 0. 6 

82 

PASSED 

1.1 X 0.3 

0.03 

0.4 

Formula Used 
Previously 
Tested 
Satisfactorily 

PASSED 150 

Test 
Method 

ASTM D1593 

ASTM D792 

ASTM D882 

ASTM D882 

ASTM D882 

ASTM D1004 

ASTM D1790 

ASTM D1204 
( 2120 F 15 min. ) 

ASTM D3083 

ASTM n1203 

ASTM D751 
METHOD A 

HEAD CJFf-lCE: P.O. BU.\ lnO. C.--\MBKIDGE. ONTAKIO '.'IIR 5T6 rELEPHONE (5191 023-loJO E-\.\ 15191 ""-Hl-.2977 



Certification Results: 
Containment Liners 

Polyvinyl Chloride 

Property 

Thickness (mils) 

Specific Gravity (min) 

Tensile (lbs, min) 

Elongation(%) At Break 

100% Modulus (lbs, min) 

C\:\:ADIA:\i 

< ;t-:.'\ ERAL-T< )\\TR 

LL\IITED -

- -- -

-N. S . F . Spec 
Specified 

40.0 
min 38. 0-

1. 20 

92 X 92 

350 X 350 

36 X 36 

Result 

40.0 

1.27 

Tear Resistance (lbs, min) 10 X 10 

116.8 X 112.9 

640 X 634 

58.6 X 57.2 

14.2 X 13.8 

Low Temperature (F) 

Dim. Stability(% max) 

~ater Extraction(% max) 

Volatile Loss(% max) 

Resistance to Soil Burial 

Hydrostatic Resistance 
(psi) 

-20oF 

5 X 5 

0.35 

0.6 

82 

CGT Identification No.: 56590 

CGT Lot No.: 

Roll Numbers: 

P3050A 

55 - 63 

Yours truly, 

C~~IAN,JEN~AL-TOWER ~t_~~r-< 
~ill Mercer 
esting Supervisor 

/ag 

LIMITED 

PASSED 

1.5 X +0.1 

0.03 

0.4 

Formula Used 
Previously 
Tested 
Satisfactorily 

PASSED 150 

Test 
Method 

ASTM D1593 

ASTM D792 

ASTM D882 

ASTM D882 

ASTM D882 

ASTM D1004 

ASTM D1790 

ASTM D1204 
(212oF 15 min. ) 

ASTM D3083 

ASTM D1203 

ASTM D751 
METHOD A 

lff.-\D OFFICE: ]>_()_ BO:\ loO. CAMBRIDGE. ONTARIO 'ilR 5TC) fELEPHONE (519) 623-1030 E\\'. 15191 °7-+0-2'J77 



Certification Results: 
Containment Liners 

Polyvinyl Chloride 

Property 

Thickness (mils) 

Specific Gravity (min) 

Tensile (lbs, min) 

Elongation(%) At Break 

100% Modulus (lbs, min) 

CANADIAN 

c;E:'-iERAL-TOWER 

1.1:\llTED 

..__ - -- -

.ff. S . F . Spec 
Specified 

40.0 
min 38.0-

1.20 

92 X 92 

350 X 350 

36 X 36 

Result 

40.3 

1.27 

Tear Resistance (lbs, min) 10 X 10 

115.7 X 110,8 

604 X 621 

59.4 X 55.9 

14.2 X 13.7 

Low Temperature (F) 

Dim. Stabilit~ (% max) 

~ater Extraction(% max) 

Volatile Loss (% max) 

Resistance to Soil Burial 

Hydrostatic Resistance 
(psi) 

CGT Identification No.: 

CGT Lot No.: 

Roll Numbers: 

Yours truly, 

P3050A 

64 - 72 

-20oF 

5 X 5 

56590 

0.35 

0.6 

82 

CANA;rIJN GEJERAL-TOWER ~IMITED 

ff:J iW½-'- h _ 
~ill Mercer J -· 

3sting Supervisor 
fag 

PASSED 

1.2 X 0.1 

0.02 

0.4 

Formula Used 
Previously 
Tested 
Satisfactorily 

PASSED 150 

Test 
Method 

ASTM Dl593 

ASTM D792 

ASTM D882 

ASTM D882 

ASTM D882 

ASTM D1004 

ASTM D1790 

ASTM D1204 
(212oF 15 min.) 

ASTM D3083 

ASTM Dl203 

ASTM D751 
METHOD A 

l!E.-\D OFr-lCE : P.O. 130\'. lnO. CAMBRIDGE. ONTARIO '.'JIR :rn, TELEPHONE 1519) 623-1630 IX\ 1SllJ) 7-l0-2977 

. ',, , .. .:: . -. -· .. 



Certification Results: 
Containment Liners 

Polyvinyl Chloride 

Property 

Thickness (mils) 

Specific Gravity (min) 

Tensile {lbs, min) 

Elongation(%) At Break 

100% Modulus (lbs, min) 

<,l ·. '\FIL\1. - TO\\ l:R 

1.1.\IITED 

- -- -

-N. S . F . Spec 
Specified 

40.0 
min 38.0 

1.20 

92 X 92 

350 X 350 

36 X 36 

Result 

39.5 

1.27 

Tear Resistance (lbs, min) 10 X 10 

116.2 X 109.9 

614 X 623 

63.3 X 59.5 

14. 9 X 13.1 

Low Temperature (F) 

Dim. Stability(% max) 

-200 F 

5 X 5 

Water Extraction(% max) 

Volatile Loss (% max) 

Resistance to Soil Burial 

Hydrostatic Resistance 
(psi) 

CGT Identification No.: 

CGT Lot No. : P3078A 

Roll Numbers: 136 - 144 

Yours truly, 

56590 

CANADIAN GE:z.ER L-TOWER LIMITED 

~ ... •-..."""I:..., . ; ,--.._,.__ .,.r:::p'\_ .,-,:,· ·-J, ·- fl! f 
~ l Mercer · 
esting Supervisor · 

/ag . 

0.35 

0.6 

82 

PASSED 

0.9 X 0.1 

0.01 

0.4 

Formula Used 
Previously 
Tested 
Satisfactorily 

PASSED 150 

HE.\D ()FFICE: P.O. BOX Jt,O. C..\MBRIDGE. ONT.-\Rl<J '.'-;IR :'-Th 

Test 
Method 

ASTM D1593 

ASTM D792 

ASTM D882 

ASTM D882 

ASTM D882 

ASTM D1004 

ASTM D1790 

ASTM D1204 
( 2120 F 15 min.) 

ASTM D3083 

ASTM D1203 

ASTM D751 
METHOD A 

... I •,• • • •• •• 



I.I \1 ITED 

- -
Certification Results: - -
Containment Liners 

Polyvinyl Chloride 

Property 

Thickness (mils) 

Specific Gravity (min) 

Tensile (lbs, min) 

Elongation(%) At Break 

100% Modulus (lbs, min) 

-N.S.F. Spec 
Specified 

40.0 
min 38.0 

1.20 

92 X 92 

350 X 350 

36 X 36 

Tear Resistance (lbs, min) 10 X 10 

Low Temperature (F) 

Dim. Stability ( % max) . 

-200 F 

5 X 5 

1ater Extraction(% max) 

Volatile Loss (% max) 

Resistance to Soil Burial 

Hydrostatic Resistance 
(psi) 

CGT Identification No . : 56590 

CGT Lot No.: 

Roll Nwnb~rs: 

Yours truly, 

P3078A 

145 - 153 

CANADIAN GENER7TOWER ,LIMITED 

--P -'v~ ~~ ~~ 
""·~,X1 Mercer / -
.esting Supervisor 
/ag 

0.35 

0.6 

82 

Result 

39.9 

1. 27 

114.4 X 112.7 

608 X 645 

62.9 X 60.4 

13.7 X 12.8 

PASSED 

0.9 X 0.0 

0.00 

0.4 

Formula Used 
Previously 
Tested 
:Satisfactorily 

PASSED 150 

f!E . .\D c ll-"FICE: P.O. 130:\ Joo. C..\MBRIDGE. ONTARIO '.'J IR :'iT<> 

.· ··· • 

Test 
Method 

ASTM D1593 

ASTM D792 

ASTM D882 

ASTM D882 

ASTM D882 

ASTM Dl004 

ASTM Dl790 

ASTM D1204 
( 2120 F 15 min.) 

ASTM D3083 

ASTM Dl203 

ASTM D751 
METHOD A 



I. I.\ I IT I: I) 

- -
certification Results: - -
Containment Liners 

Polyvinyl Chloride 

Property 

Thickness (mils) 

Specific Gravity (min) 

Tensile (lbs, min) 

Elongation(%) At Break 

100% Modulus (lbs, min) 

-N. S . F . Spec 
Specified 

40.0 
min 38.0 

1.20 

92 X 92 

350 X 350 

36 X 36 

Tear Resistance (lbs, min) 10 X 10 

Low Temperature (F) 

. Dim. Stability(% max) 

-200 F 

5 X 5 

~ater Extraction(% max) 

Volatile Loss (% max) 

Resistance to Soil Burial 

Hydrostatic Resistance 
(psi) 

CGT Identification No.: 56590 

CGT Lot No. : P3078A 

Roll Numbers: 154 - 162 

Yours truly, 

CANADIAN GEN~RA -TOWER LIMITED .,..__ ~I ~ . ~ 

--:-'- '""(_ "YI-- . -1_., 

'l:i.,!1 Mercer , 
:esting Supervisor 
/ag 

0.35 

0.6 

82 

Result 

39.5 

1.27 

118.9 X 109.2 

638 X 622 

64.3 X 60.8 

13.6 X 12.7 

PASSED 

0.8 x +o.l 

0.00 

0.4 

Formula Used 
Previously 
Tested 
Satisfactorily 

PASSED 150 

Test 
Method 

ASTM D1593 

ASTM D792 

ASTM D882 

ASTM D882 

ASTM D882 

ASTM D1004 

ASTM D1790 

ASTM D1204 
( 2120 F 15 min.) 

ASTM D3083 

ASTM D1203 

ASTM D751 
METHOD A 

HEAD OFFICE : P.O. BO:\ loO. CAMBRIDGE. ONTARIO :'\IR 5To TELEPHO:'iE () 19) o2J- lo30 F-\\ t) llJ) °:'.+0-297"7 

.... 
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PEEL ADHESION TEST - PVC 

Staff Industries, Inc. 
240 Chene St. 
Detroit, HI 48207 

Test type: per ASTN D413 (NSF Modified) 

Operator naae: Ja1es Clark 

Sa1ple Identification: P151301A 
Interface Type: 1011 Series 
Nachine Para1eters of test: 

Sa1ple Rate (pts/sec): 10.000 
Crosshead Speed (in/1in ): 2.0000 

JOB NUNBER ....•••... J11513 
RUN NUNBER .......... R-1-1 
FAB. DATE ..•..•...•. 12/5/92 
HATERIAL ........••.. 40 ail Blk CGT 
NSF REQUIRENENT ..•.. 10 lbs/in 

Oiaensions: 

Instron Corporation 
Series IX Auto1ated Haterials Testing System 1.09 
Test Date: 21 Dec 1992 

Sa1ple Type: ASTH 

Humidity ( i ): 50 
Temperature (deg. F): 72 

Width (in) 
Thickness (in) 
Spec gauge !en (in) 
Grip distance (in) 

Spec. 1 Spec: 2 Spec : 3 Spec. 4 Spec. 5 

1.0000 1.0000 1.0000 1;0000 1.0000 
.04000 .04000 .04000 .04000 .04008 
2. 0000 2. 0000 2-. 0000 2. 0000 2. 0000 
2. 0000 2-. 0000 2. 0000 2. 0000 2. 0000 

Out of 5 speci1ens, O excluded. 
Sa1ple co11ents: All five speci1ens passed~ 

Speci1en 
Nu1ber 

1 
2 
3 
4 
5 

Hean: 

Standard 
Deviation: 

CofOfYar: 

Sea1 No. 

2 
7 
10 
13 
19 

Displc1ent 
at 

Nax.Load 
(in) 

3.5650 
2.0460 
3.4650 

.8177 
2.9140 

2.5610 

1.1460 

44.74 

Load/Width 
at 

Nax .Load 
(lbs/in) 

27 .50 
29.25 
31.50 
20.50 
23.75 

26.SO 

4.39 

16.57 

Stress 
at 

Nax .Load 
(psi) 

687.5 
731.2 
787.5 
512.5 
593.7 

662.5 

109.8 

16.57 

. ·· .. . '. · . . 

Avg Load/W 
fro• 1.5 

to 3.S in. 
(lbs/in) 

24.25 
27.41 
27.61 
18.10 
22.28 

23.93 

3.96 

16.53 

Avg Stress 
fro1 1.5 

to 3.5 in. 
(psi) 

606.3 
685 .3 
690.4 
452.4 
557.0 

598.3 

98.9 

16.53 

.. .. ... ... 



BONDED SEAH STRENGTH TEST - PVC 

Staff Industries, Inc. 
240 Chene St. 
Detroit, HI 48207 

Test type: per ASTH 03083 (NSF Modified) 

Operator na■e: Ja■es Clark 

Sa1ple Identification: B151301A 
Interface Type: 1011 Series 
Hachine Para1eters of test: 

Sa■ple Rate (pts/sec): 10.000 
Crosshead Speed (in/1in ): 20.0000 

JOB NUHBER .......... J11513 
RUN NUHBER .......... R-1-1 
FAS. DATE .......... : 12/5/92 
HATERIAL ............ 40 1il Blk C6T 
NSF REQUIREMENT ..... 74 lbs 

Di ■ensions: 

Instron Corporation 
Series IX Auto■ated Materials Testing Systea 1.09 
Test Date: 21 Dec 1992 

Sa1ple Type: ASTK 

Hu1idity ( ~ ): 50 
Te1perature (deg. f): 72 

Width (in) 
Thickness (in) . 
Spec gauge len (in) 
Grip distance (in} 

Spec. 1 Spec. 2: Spec. 3 Spec. 4 Spec. S 

1. 0000 1. 0000 1. 0000 L 0000 1. 0000 
.04000 .04000 .04000 .04000 .04000 
s.0000 5.oooo 5.oooo 5.oooo· 5.oooo 
5.0000 5.0000 5.0000 5.0000 5.0000 

Out of 5 sp~ci■ens, o excluded. 
Sa1ple co11ents: All speci1ens passed. Failures occurred in the aaterial, at sea1 edge. 

Oisplc■ent Load Stress Strain Elongation 
at at at at at 

Speci■en Seaa No. Max.Load Max.Load Max.Load Max.Load Hax.Load 
Nuaber (in) (lbs) (psi) ( in/in) (i) 
---------------------------------------------------------------------------------

1 3 12.17 93.25 2331. 2.434 243.4 
2 6 11. 94 94.25 2356. 2.388 238.8 
3 11 11.75 92.75 2319. 2.349 234.9 
4 14 12.36 94.00 2350. 2.471 247.1 
5 18 11. 91 92.50 2313. 2.381 238.1 

Hean: 12.02 93.35 2334. 2.405 240.5 

Standard 
Deviation: .24 .76 19. .048 4.8 

CofOfYar: 1.99 .82 .82 1.99 1.99 

~-_,.. .. .. -= .. , •... . ..... ·- . 



Staff Industries, Inc. 
240 Chene St. 
Detroit, HI 48207 

PEEL ADHESION TEST - PVC 

Test type: per ASTH 0413 (NSF Nodified) 

Operator na1e: Ja1es Clark 

Sa1ple Identification: P151302A 
Interface Type: 1011 Series 
Hachine Para1eters of test: 

Sa1ple Rate (pts/sec): 10.000 
Crosshead Speed (in/1in ): 2.0000 

JOB HUHBER .......... Jll513 
RUH HUHBER .......... R-2-1 
FAB. DATE ............ 12/6/92 
MATERIAL ..•......... 40 ail Blk CGT 
NSF REQUIREMENT ..... 10 lbs/in 

Di ■ensions: 

Instron Corporation 
Series IX Auto1ated Haterials Testing Systea 1.09 
Test Date: 21 Dec 1992 

Sa1ple Type: ASTH 

Hu1idity ( t ): 50 
Te1perature (deg. f): 72 

Spec. 1 Spec. 2 Spec. 3 Spec. 4 Spec. 5 

Width (inj 1.0000 1.0000 
Thickness (in) .04000. .04000 
Spec·-gauge len ( i Ii) 2.0000 2.0000 
Grip distance (in) 2.0000 2.0000 

Out of 5 speei1ens, O excluded. 
Sa1ple c011ents: All five speci1ens passed. 

-r.· :.- • - • • .• . • • ~· ., • • 

Speciaen 
Hu1ber 

l 
2 
3 
4 
5 

Hean: 

Standard 
Deviation: 

CofOfYar: 

Sea No. 

l 
6 
9 
15 
18 

Displc1ent 
at 

Hu.Load 
(in) 

1.336 
1.253 
2.829 
3.600 
2.174 

2.238 

.999 

44.64 

1.0000 1. 0000 1.0000 
.04000 .04000 .04000 
2.0000 2.0000 2.0000 
2.0000 2.0000 2.0000 

Load/Width 
at 

Hai.Load 
(lbs/in) 

20.00 
25.25 
29.25 
28.75 
25.50 

25.75 

3.70 

14.35 

Stress 
at 

Hax .Load 
(psi) 

500.0 
631.2 
731.2 
718.7 
637.S 

643.7 

92.4 

14.35 

Avg Load/II 
fro1 1.5 

to 3.5 in. 
(lbs/in) 

17.33 
21.73 
26.66 
25 .19 
24.05 

22.99 

3.64 

1S.84 

Avg Stress 
fro■ 1.5 

to 3.5 in. 
(psi) 

433.2 
543.2 
666.5 
629.7 
601.3 

574.8 

91.1 

15.84 

.. . · : 

' i 



BONDED SEAH STRENGTH TEST - PYC 

Staff Industries, Inc. 
240 Chene St. 
Detroit, HI 48207 

Test type: per ASTH 03083 (NSF Hodified) Instron Corporation 

Operator na1e: Ja1es Clark 

Sa■ple Identification: 8151302A 
Interface Type: 1011 Series 
Hachine Para1eters of test: 

Series IX Auto■ated Haterials Testing Syste■ 1.09 
Test Date: 21 Dec 1992 

Sa1ple Rate (ptsisec): 10.000 
Crosshead Speed (in/min ): 20.0000 

JOB NUHBER ...... . ... J11513 
RUN NUHBER ....•.•.•• R-2-1 
FAB. DATE ........... · 12/6/92 
HATERIAL ••.......... 40 mil Blk CGT 
NSF REOUIREHENT ...•. 74 lbs 

- Di1ensions: 

Sa1ple Type: ASTH 

Humidity ( t ): SO . 
Temperature (deg. F): 72 

Spec. 1 Spec. 2 Spec. 3 Spec. 4 Spec. 5 

Width (in) 1.0000 1.0000 1.0000 1.0000 1.0000 
Thickness (in) .04000 .04000 .04000 .04000 .04000 
Spec gauge ien (in) 5;0000 5.0000 5.0000 5.0000 5.0000-
Grip distance (in) 5.0000 5.0000 5.0000 5.0000 5.0000 

Out of S speci■ens, O excluded. 
Sa■ple co11ents: All speci1ens passed. Failures occurred in the 1aterial, at sea■ edge. 

Oisplc1ent Load Stress Strain Elongation 
at at at at at 

Speci ■en Sea■ No. Hax.Load 11ax .Load Max.Load Hax.Load Nu.Load 
Nu1ber (in) (lbs) (psi) ( in/in) (i) 
------------------------·-.. ----·-------·--------------------------------------------

l 2 11.11 90.75 2269. 2.221 222.l 
2 4 10.25 86.75 2169. 2.050 205.0 
3 9 10.50 87.75 2194. 2.099 209.9 
4 12 10.88 90.25 2256. 2.175 217.5 
5 17 12 .11 96.75 2419. 2.423 242.3 

Plean: 10.97 90.45 2261. 2.194 219 .4 

Standard 
Deviation: .72 3.90 97. .144 14.4 

CofOfYar: 6.58 4.31 4.31 6.58 6.58 

.... _ ..... ·· : 



PEEL ADHESION TEST - PVC 

Staff Industries, Inc. 
240 Chene St. 
Oetroit, HI 48207 

Test type: per ASTH 0413 (NSF Hodified) 

Operator na1e: Ja1es Clark 

Sa1ple Identification: P151303A 
Interface Type: 1011 Series 
Hachine Para1eters of test: 

Sa1ple Rate (pts/sec): 10.000 
Crosshead Speed (in/1in ): 2.0000 

JOB NUHBER .......... J11513 
RUN NUNBER .......... R-3-1 
FAS. DATE ............ 12/6/92 
HATERIAL ......••.... 40 mil Blk CGT 
NSF REOUIREHENT ..... 10 lbs/in 

Diaensions: 

Instron Corporation 
Series IX Auto■ated Naterials Testing Syste■ 1.09 
Test Date: 21 Dec 1992 

Saaple Type: ASTH 

Humidity ( i ): 50 
Te1perature (deg. F): 72 

Width ( in) 
Thickness ( in) 
Spec gauge Jen (in)' 
Grip distance · (in) 

Spec. 1 Spec. 2 Spec. 3 Spec. 4 Spec. 5 

1.0000 1~0000 1.0000 1.0000 1.0000 
. 04000 • 04000 . 04000 · . 04000 . 04000 
2.0000 2.0000 2.0000 2.0000 ,.0000 
2.0000 2.0000 2.0000 2.0000 2.000Q 

Out of 5 speci■ens, O excluded. 
Sa1ple co11ents: All five speci ■ens passed. 

Speciaen 
Nu■ber 

1 
2 
3 
4 
s 

Hean: 

Standard 
Deviation: 

CofOfVar: 

Sea■ Ho. 

3 
8 
11 
14 
16 

Displc■ent 
at 

Hax .Load 
(in) 

1. 913 
3.500 
2.472 
1.735 
3.565 

2.637 

.862 

32.67 

Load/Width 
at 

Hax .Load 
(lbs/in) 

26.25 
27.75 
22.50 
26.50 
21.50 

24.90 

2.73 

10. 97 

Stress 
at 

Hax .Load 
(psi) 

656.2 
693.7 
562.5 
662.5 
537.5 

622.5 

68.3 

10.97 

Avg Load/W 
fro• 1.5 

to 3.5 in. 
(lbs/in) 

24.93 
23.37 
21.43 
24.39 
18.89 

22.60 

2.47 

10.92 

Avg Stress 
fro■ 1.5 

to 3.5 in. 
(psi) 

623.2 
584.4 
535.8 
609.8 
472.2 

565.1 

61.7 

10.92 

\ 



BONDED SEAH STRENGTH TEST - PVC 

Staff Industries, Inc. 
240 Chene St. 
Detroit, HI 48207 

Test type: per ASTH 03083 (NSF Hodified) Instron Corporation 

Operator na1e: Ja1es Clark 

Sa1ple Identification: B151303A 
Interface Type: 1011 Series 
Hachine Para1eters of test: 

Series IX Autoaated Haterials Testing Syste1 1.09 
Test Date: 21 Dec 1992 

Sa1ple Rate (pts/sec): 10.000 
Crosshead Speed (in/ain ): 20.0000 

JOB HUHBER .......•.. Jl1513 
RUN NUHBER ..•.•..... R-3-1 
FAB. DATE ........... · 12/6/92 
HATERIAL ...••...••.. 40 1il Blk CGT 
NSF REQUIREHEHT ..... 74 lbs 

Diaensions: 

Sa1ple Type: ASTH 

Hu1idity ( i ): SO 
Te1perature (deg. F): 72 

Spec. 1 Spec. 2 Spec. 3 Spec. 4 Spec. 5 

Width (in) 1.0000 1.0000 1.0000 1.0000 1.0000 
Thickness (in) .04000 .04000 .04000 .04000 .04000 
Sp~c gauge len (in) 5.0000 S...0000 5.0000 5.0000 S.0000 

· Grip distance (in) 5.0000 S.0000 5.0000 5 .. oooo 5.0000 

Out of 5 speci1ens, O excluded. 
Sa1ple co11ents: All speci1ens passed. Failures occurred in the 1aterial, at sea1 edge. 

Displc1ent Load Stress Strain Elongation 
at at at at at 

Speci1en Seaa Ho. Max.Load Hax .Load Max.Load /tax.Load Max.Load 
Hu1ber (in) (lbs) (psi) (in/in) (i) 
-------------------------------------------------------------------·-----------------

l 2 10.47 86.75 2169. 2.093 209.3 
2 s 12.74 97.00 2425 . 2.549 254. 9 
3 8 11.28 90.50 2263. 2.256 225.6 
4 12 10.70 86.50 2163. 2.141 214.1 
5 16 10.69 88.00 2200. 2.137 213.7 

Hean: 11.18 89.75 2244. 2.235 223.5 

Standard 
Deviation: .93 4.35 109. .185 18.5 

CofOfVar: 8.29 4.85 4.85 8.29 8.29 

. ... . ... . .. ~ . .. . . 

-
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BONDED SEAH STRENGTH TEST 

Field Sea1 Sample 

Staff Industries, Inc. 
240 Chene St. 
Detroit, HI 48207 

Instron Corporation 

. . --- : -· .. ... . 
:_· _-}:~-~;~·-_. 
- .. "' -·-··.". :: . ~~.:-

- . . ... . 
. . -.·-.-~ . 

per ASTH 03083 (NSF Modified) 

Operator na1e: Jaaes Clark 

Sample Identification: F1513018 
Interface Type: 1011 Series 
Machine Para1eters of test: 

Series IX Auto■ated Materials Testing System 6.02 
Test Date: 22 Hay 1993 

Sample Type: AS TH 

Sample Rate (pts/sec): 10.000 Humidity ( % ): 50 
Crosshead Speed (in/min ): 20.0000 Temperature (deg. F): 72 

j/K NUMBER ... .... ... J11513/K1665 
MATERIAL .... . ...... . 40 mil blk CGT 
SAMPLE DATE(S) .. . : .• 5/7/93 
SAHPLE NUHBER(S) .... Sa1ple #1 
NSF REQUIREMENT ..... 74 lbs/in 

Di1ensions: 

... - ....... ..,._. .. , .. . . . . 
· · Width (in) 

. · : .. ,.- Thickness (in) 
· ·. ·: .. Spec gauge · l~n (in) 

. ·.· Gripdistance:(in1 

. ·- ..: . . 
Spec. 1 ·Spec. 2 Spec. 3 Spec. 4· Spec-. 5 
. , . 

1. 0000 1. 0000 1.0000 1.0000 L 0000' . . . 
. 04000 · . 04000 · .--04000 · .-04000 . 04000 
~.0000- e_.-0000 ·8-.oooo :. 8.0000. e.0000 

8. 0000 8. -0000 8-. 0000 - 8. 0000 a . 0000 

. .. ,,_,. Out of S speciaens, 0 excluded. 
\,.-_:- _ Sa~ple co11ents: All speci1ens passed. Failures occurred in the 11ater ial, at sea11 edge. 
: :~:t.:.:i{ .. ~t\•·; :i.· .= 
- :~~- ·\.:·:// : .. :_ ~ ... -. 

- ,, -

--
-! · ... 

·- .. 

Speciaen 
Number 

Displcaent 
at 

Max.Load 
(in) 

Load 
at 

Max.Load 
(lbs) 

Stress 
at 

Max.Load 
(psi) 

----------------------------------------------
1 15.15 84:75 2119. 
2 14 .00 83.25 2081. 
3 13.46 81.50 2038. 
4 13.15 79.75 1994. 
5 13.87 81.00 2025. 

Hean: 13.93 82.05 2051. 

Standard 
Deviation: .76 1. 96 49. 

CofOfVar: 5.48 2.39 2.39 

' i. 

~-.";;· .. :.Jr ..... -. ... :~ ... '., .-. ., 
~:-r;::· ~-... ~· .. :.·-~--=';.t ·. ·t:; ~ :-·--.- . =.· . . 

. ... .. . .... .. -. .. . .. ......... -. ' ·-··-·.'• -



BONDED SEAH STRENGTH TEST 

Field Sea1 Saaple 

Staff Industries, Inc. 
240 Chene St. 
Detroit, HI 48207 - ·. , . 

Instron Corporation per ASTH D3083 (NSF Modified) 

Operator na1e: Jaaes Clark 

Saaple Identification: F1513028 
Interface Type: 1011 Series 
Machine Paraaeters of test: 

Series IX Auto1ated Materials Testing Systea 6.02 
Test Date: 22 Hay 1993 

Sa1ple Rate (pts/sec): 
Crosshead Speed (in/ain ): 

J/K NUHBER .......... J11513/K1665 

10 .000 
20.0000 

MATERIAL. ........... 40 mil blk CGT 
SAl!PLE DATE(S) ... : .. 5/7/93 
SAHPLE NUHBER(S) .... Sample 12 
NSF REOUIREHENT: .... 74 lbs/in 

Dilensions: 

Sa1ple Type: ASTM 

Huaidity ( % ): 50 
Temperature (deg. F): 

·-·Spec: t Spec. 2 Spec. 3 Spec. 4 Spec.~ 

Uidth (in) 1.0QOO 1.0000 1.0000 1.0000 1.0000 
Thickness (in) .. · · - 0 ·.04000- ;04000·- .04000 .04000 .04000 
Spec gauge le~ (in·) - -- : . 7.5000. 7.5000- 7.5000 7.5000. 7.5000 
Grip distance: (in) 7.5000 1.5000 ·7.5000 7.5000 7.5000 

Out of 5 speci ■ens, 0 excluded. 
Sa~ple co11ents: All speci■ens passed. Failures occurred in the 1aterial, at sea■ edge. 

Displc1ent Load Stress 
at at at 

Specimen Max.Load /!ax.load Hu.Load 
Nu1ber (in) (lbs) (psi) 
------------------------------·--------------

1 13.31 82.50 2063. 
2 12.95 81.25 2031. 
3 13.84 85.25 2131. 
4 13.89 85.25 2131. 
5 13.27 84.25 2106. 

Hean: 13.45 83.70 2093. 

Standard 
Deviation: .40 1.77 44 . 

CofOfVar: 2.98 2 .12 2.12 

. . ·. . · .. . .. .. . .... 

72 

\ 



PEEL ADHESION TEST 

Field Seam Sample 

per ASTH D413 (NSF Hodified) 

ft: • Operator na■e: James Clark 

Sample Identification: F151301P 
Interface Type: 1011 Series 
Hachine Parameters of test: 

Staff Industries, Inc . 
240 Chene St. 
Detroit, HI 48207 

Instron Corporation 
Series IX Automated Materials Testing System 6.02 
Test Date: 22 Hay 1993 

Sample Type: ASTM 

Saaple Rate (pts/sec): 10 .000 Humidity ( ~ ): 50 
Crosshead Speed (in/min ): 2.0000 iemperature (deg. F): 72 

. . 
J/K Number . . .. . . .... J11513/K1665 
MATERIAL ..... ...... . 40 mil blk CGT 
SAMPLE OATE(S). .. : .• 5/7/93 
SAHPLE NUNBER(S) .... Saaple 11 
NSF REQUIREMENT . .... 10 lbs/in 

.. Dimensions: . 

. . . -. 
• • •• .. . .. . ~ ... _--:----":! - -.. 

_:- . Width~(in·J . 
·_ ,~-;- · --,: · T:hicbi~ss · (in).-. . ;-. 
· .-, -_ : .Spei• gauge- fen (-in ) · 

. &rip. dlst-ance:- Cin) 
=- • ... ,. 

·- ..:· . ·t 

; •, • --. Out of • s-.s·peciaens, O excluded. 

Spec. 1 S~ec. 2 Spec. 3 Spec. 4 Spec. 5 

1, 0000 1. 0,000 1 . 0000 1. 0000 1. 0000 
.04000 .04000 .04000' .04000 .04000 
2. 0000 i. ooo·o 2. 0000 2. 0000 ~2. 0000 • . :_ • 

2.0000 2.0000 2.0000 2.0000 2.0000 -

'_:\{:: .. ~. Saaple coi■ents: All five specimens passed. 

-.. ~ .. --. _;~~I:!:t-\ii~\!~t.1( __ ~1 - - -~ Oisplcment 
at 

Max.Load 
(in) 

Load/Width 
at 

Stress 
at 

Hax.Load 
(psi) 

.. . . .. 

,; 
~ ' . --~ 
,:··,.: .. ._. 

. . . ..... .. -. - ,, .. -. •. 

... ... .. 
f{l\,~{~~--t ,:>f/ : .. _>- - .-

. Speci ■en 
Nu■ber 

Hax .Load 
(lbs/in) 

---------------------------------------------
1 1.189 23.75 593.7 
2 3.368 28.75 718.7 
3 2.490 27 .00 675.0 
4 2.837 30.25 756.2 
5 2.911 28.25 706.2 

liean: 2.559 27.60 690.0 

Standard 
Deviation: .827 2.45 61.2 

CofOfVar: 32 .31 8.87 8.87 

-·-.... ...-:. , ,., . ..; 



PEEL ADHESION TESi 

Field Seam Sample 

Staff Industries, Inc. 
240 Chene St. 
Detroit, HI 48207 

Instron Corporation 

·- ·-· .. · · .... ..:,\ \::f =?J.={:J6.:?.i:'- : ." 
. ... . . ' . 

per ASTH 0413 (NSF Modified) 

Operator na1e: Ja1es Clark 

Sa1ple Identification: F151302P 
Interface Type: 1011 Series 
Machine Para1eters of test: 

Series IX Auto■ated Materials Testing Syste1 6.02 
Test Date: 22 Hay 1993 

Saaple Type: ASTH 

Hu•idity ( % ): 50 Sa1ple Rate (pts/sec): 10.000 
Crosshead Speed (in/min ): 2.0000 Temperature (deg. F): 72 

J/K Nuaber .......... J11513/K1665 
HATERIAL ............ 40 mil blk CGT 
SAHPLE DATE(S) .... ~. 5/7/93 
SAHPLE NUHBER(S) .... Sample 12 
NSF REQUIREMENT ..... 10 lbs/in 

Di ■ensjons:. 

- -- -

·· · : - W_idth (in) 
-_ Thickness (in) 

· -~-- __ :: - Spec gauge len (in) 
-- Grfp distance: ( in) 

Spec. 1 Spec. 2 Spec. 3 Spe~. 4 Spec.~ 

1. 0000 1. 0000 1. 0000 1. 0000 r. 0000 
.04000 .04000 .~4000 .04000 .04000 .--
2. 0000 2. 0000 -2. 0000 -2. 0000 2 ;0000 

2.0000 2.0000 2.0000 2.0000 2.0000 

Out of 5 speci■ens, O excluded. 
· _s!~.~!_(c~~•e_nts: All five speci1ens passed. 

Speciaen 
Nu■ber 

Displc■ent 
at 

Hax.Load 
(in) 

Load/Width 
at 

Max.Load 
(lbs/in) 

Stress 
at 

Max.Load 
(psi) 

----------... ---------------------------·------·---
1 1.834 21.25 531.2 
2 2 .194 23.50 587.5 
3 2.979 27.25 681.2 
4 2.630 26.25 656.2 
5 2.225 24.00 600.0 

Kean: 2.372 24.45 611.2 

Standard 
Deviation: .441 2.37 59.2 

CofOfVar: 18.58 9.68 9.68 

. .. -·. .. ' • 

.. ,. .. _, ... .. 

_,. .. .... . 

. .. 

. - .- --



AFZD-DEO(420-4lb) 0~ Marrh 1993 

MEroRANDUM FOR DOC, Contract Admin Division, ATI'N: · Lee Bradley, Box 34 

SUBJECT: Phase IV-B Landfill Closure, Contract #DAKF31-92-C-00fi2 

1. Subject contractor (T.J. Battye Trucking) has delivered and the Government has 
taken possession of the synthetic membrane cover called for in the contract:. 

2. The liner is being stored in building T-?44, Ft Devens, MA. 

3. The delivery and relinquishing of possession of the liner brings contract progress 
to 49% as shown on attached contract progress report (encl 1) • 

Encl 
. a/JL

~ D-= 
Chief, Operations Division 



RECORD 

PRE-AWARD 

SOLICITATION NO: 

PROJECT TITLE:~ 

CONTRACT SPECIALIST: · 

DATE 

0 F C O N T R A C T 

ADMINISTRATION 

CONTRACT NO: 'ft:tl-C-tJt)b~ 

CONTRACT PERFORMANCE SCHEDULE: 

CONTRACTOR: 7. :5, l5,Ai+ye_ ~Jj 
CONTRACT SPECIALIST: ~ 

ACTION 

, FtDevFm 15 3 
1 May 91 Prev ed may be used . 



_.............----

See Instruction• on Reuene MATERIAL APPROVAL SUBMITTAL 
: 

FROM (Contractor) DATE TO (Co,!ltrcu:ttn, Officer) 

,< •· Ms. Debra l .. Wells T. J. Ba ttye· trucking 30 Nov 92 
',, 

r.nn tr;irt Arlmi ni ~T"'"' Tf'II" '. 

; CONTRACT NUMBER 1S~BMISSION NUMBER 

DAKP3l-92-C-0062 -2-
I SUBMITTAL 
~ NEW D RESUBMITTAL 

PREVIOUS SUBMISSION NUMBER. I PROJECT NUMBER 

... 1.., Ph;:i~p TV-R I ;rnrlfi 11 C:l n<surP 
,. 

TO BE COMPLETED BY CONTRACTOR - FOR GOVT USE ONLY ,: 

Item Specificat_ion Section/ Description of Material 
~p% 

See 
No Pere Nolb~_Vi'ing No (In~uiu T:,pc, Model No, Catalo,r No, Mft, etc.) Approved Reverse Initial 

l C-.7 /8. l . l /2 Gas Vent Pioino - 3" oerforated 
.. ✓ 

.,, 

: 

_; 

•: 

.. 
·. 
: 

: 

' 

I 

, 
TYl'cC, OR PRINTED NAME AND GRADE ,~-3t,~# ~/Lc)__ ---;:;::; I/ OAT r.: 

Thomas J. Battye, 01-..,ner r:;>aU ,/ .I ~ I 3o· ·Nov 92 
FOR GOVV USE ONLY // ,-r 

TO 
DFA!: , - ;t}hZ,w,11-," 11,~~f<.. L/ V 

For Evaluation and Action 

T~OA PR_INTEO NAME ANO GRADE 
. . ·'t?,AA c:LL~ ISl~E- ~~--.#~ .. 

DATE~ 
... :Jo 9~ 

TO . :~ ✓ / CONTRACTl~G OFFICE 
.. 

Recommend ~Approval 0 Disapproval es Indicated Above and Subject to Ally Applicable Comments on the Reverse Side 

TMD OR PRINTED NAME AND GRADE 

. OV-"1-t ~ I;. ~ ("",. k ,~~~ - .~ 1/ c;f ,$~ 
DATE £ 
7~1,.,---

TO (Controotor} l . 
. . 

L.. ,~proved 0 · Disapproved as Indicated Above and Subject to Ally Applicable Convnenu on tha Roverse Sidi. Request Resubmittal 
on Disapproved Items Within Doy, of Date Shown Below. _ 

Tt::,, o~fa: ;No GRADE 
1
slrAT~J _A-~/ . ,DATE,(), . 9 [. . 7 11 1/7.>~. -

FORSCOM FORM (59-2-R 
l MAR 'G / 



Up here, the best you can build. 

:.-; .. _;; ·i~ ~·· 
)~;~ --~,,_ f··· i ,.~t ~\-· . 



ADS corrugated po1yethylene 
Affordable ADS tubing costs just pennies per 
foot installed and is available in diam~ters from 
3"to 24". 

Underslab Drainage 
ADS Perforated Tubing can be installed in new or retrofit construction 
to prevent wet basements. Tubing can be installed outside 
(see "Foundation Drains") or inside the basement. ADS tubing should 

Rely on ADS pipe & tubing to meet all your be placed in the basement floor approximately one foot from the inside wa 
or in a cross pattern as illustrated. Line should have a minimum grade 

drainage r;leeds. 

Interceptor Drains 
ADS Sump 

and lead into a sump at one corner of the 
basement or to an outside drain. Tubing 

If the building is on a slope, ADS tubing installed 
as a curtain drain will intercept the water 

ADS Perforated 
Tubing 

.. should be installed in a gravel envelope 
such as is recommended for foundation 
footing drains outside buildings. 

before it reaches the foundation or 
creates unsightly 
wet areas 
around the 
building. Use 
ADS Perforated Tubing in ditches 
on the slope parallel to building 
encased in gravel bedding to 
intercept the excess water. At the ~ 
end of the perforated line, 
connect to ADS Non-Perforated 
Tubing to carry water to a disposal area. ADS Non-Perforated Tubing 

Walks/Driveways/Parking Areas 

) 

I 

\ 
\ 

To prevent walks and driveways from frost damage, 
install ADS Perforated Tubing in gravel beneath 

the flagstone, concrete or other paving 
material. Drain to a convenient 

disposal area. 

ADS Non-Perforated Tubing 

/ ~ :ewayCulverts 
To carry water beneath the driveway, use ADS 1 O", 

12", 15", 18" or 24" Culvert Pipe. Crushed stone, 
gravel or compacted soil backfill should be used as 

the bedding material around the culvert, with 
aggregate size not exceeding one inch. 

Downspout Run-offs 
To carry rainwater from the building and avoid water ~5:::----- . 

· seeping down basement wall and creating wet basement - Short Section Of A(?S 
problems, use ADS Non-Perforated Tubing from downspout to surface ~ -., -~ Non-Perforated Tubans 

inlet, dry well, or other disposal area. · -
Place an ADS Downspout Adapter on the end of the downspout, snap the ADS ADS 90° Ell 

Non-Perforated Tubing into the snap coupling on lower end of adapter and run tubing to the disposal ADS 
Non-Perforated area. If a shallow line is needed from the downspout, an ADS 90° Ell can be 

used. ADS "Tee's", "Y's" and other fittings are available for connecting two 
or more downspouts to the same line. 

Tubing 



ubing: perfect for homesite and 
Swimming Pool Drains 
Use ADS Non-Perforated Tubing for overflows and 
for gravity flow drains and run lin.e into 
a disposal area. -· ·: :---'--,~~ 

' -

' . 

1 
~~~~ ~ ~ d Ge:~!ted 

.,,-r,.,""'-".,..,,.../11 ~~~EndPlug 
: ,' !// ! I Window Wells - ·;_,;.. . . ADS 90° Ell 

._ , ,',) 
_... __ - ;: Basement window wells should be 

,,,, drained to prevent rainwater from seeping 
,,,, .,,, down to the foundation wall and entering the 

,,, ,,, 
basement. The window well can be easily drained by running 

a line of ADS Non-Perforated Tubing from a drain in the ,,, 
/ / / ~1! 

.,,,. _tr" ~f;"I 

bottom of the well to a disposal area. The flexibility of ADS tubing 
will be helpful in making grade changes and curves away 

from the well. ADS 90° Ells are available for extremely sharp curves . 

.,,; :; ?/ . . 
-~~-~· ;;-~r--,.. Foundation Drains 

l} '........,_ Wet basements are generally caused by ground water that is either adjacent to or higher!han the 
::.:) :-?. basement floor. To prevent water from.entering either the basement wall or at the footings, 
[J,:/ _,._ -::,- ·' · · install ADS Perforated Tubing in a gravel envelope completely around the house. 
:~ · The bottom of the line should be as low as the bottom of the wall or footing course, 

with a minimum slope. It should run to a storm sewer or other disposal area. 
Although ADS Tubing will bend around corners, 90° Ells with snap couplings are available 

where local codes require them. An ADS "Tee" will tie together the ends of the foundation 
drain at the line leading to the disposal area. 

Perforated Tubing 

-..z· . ./.~ 
&, . , ,, ,,, 

-. 



commercial drainage. 
Low Spots 
For wet spots in lawn or other areas, use ADS Perforated Tubing installed 

-- :~ in gravel envelope to pick up water and carry it to a catch basin 
· · or other disposal area. In heavy clay soils, several lines of ADS Perforated 

Tubing may be needed to speed drainage. Tubing should be installed in gravel 
envelope. 

A surfa.ce inlet can also be installed where lawns collect rainwater. Install 
this•inlet ·at the low point and use ADS Non-Perforated Tubing to carry 
the water from the inlet to a storm sewer or other disposal area. 

Retaining 
Walls 
prevent damage to walls from 

rost heaving, install ADS 
,.d(~-- - ~•'111"'1 Perforated Tubing in gravel bed 
7

~ / behind and at the base of the 
~ ~~ .,.✓ A ~all and run it to a disposal 
~ / -- Non-Perfora rea. ADS tubing can also 

/ Tubing be used to form weep 
.,- holes to relieve 

pressure behind 
the wall . 

Perforated Tubing 

Septic Tank Disposal 
Fields 
SB2, ADS' perforated leach bed tubing . 
is ideally suited for septic tank disposal 
fields. State and local health codes and 
soil conditions govern area of absorption 
field and method of installation. Refer 
to ADS' S82 brochure and contact 
regulatory agencies before installation 
is made. ADS Perforated 

Leach Bed Tubing 

ADS Non-Perforated Tubing 

ADS Caps 

Other ADS Pipe & Tubing Uses: 
Road bed drainage Athletic fields Golf 

course drainage : As a conduit for underground 
telephone and power line services and ducts for 
warm air heating in underslab.construction. 

Airport runways Parking lots 
Manhole drains 

.. :. , 

. ; ··~ .. _~:· ;;,: ~-
The key factors to be considered when 
installing ADS Corrugated Tubing are: 

I. C(Jre during installation 
Care should be taken to prevent damage to the tubing during 
the backfilling operation, Avoid dropping large clods or rocks 
directly on tubing. Impact loads of all types should be avoided 
until tubing is properly bedded. 

2.Bedding 
It is preferred thattubing be bedded in a gravel envelope. How
ever, selected soil backfill material may also be used with 
satisfactory results. The bedding material should be placed 
around the tubing to a depth at least 2" over the top of tubing. 
When selected soil bedding material from the trench excava
tion is used, small loose particles of soil that will flow around 
the tubing and minimize soil setting should be chosen . Avoid 
large rocks that may damage the tubing or large clods of soil 
that cause voids and subsequent excessive settling . Selected 
soil bedding materials should be tamped. 

3. Depth of Cover 
If vehicular traffic is expected over tubing there should be a 
minimum of 12" of cover over tubing if gravel bedding is used 
and 24" of cover if selected soil bedding material is used. Typi
cal recommended gravel envelope materials would be pea 
gravel 6 A stone or pit run coarse sand and gravel mixes. 

4. Proper grade 
The grade or " fall .. on which tubing is laid is critical in that 
reversals in grade will greatly reduce the effectiveness of the 
system. Best drainage practice calls for a continuous downhill 
fall, or grade over the entire length of the drain line. A fall of 0.2 
inches per 10 feet of length is generally considered adequate. 
Greater amounts of fall will promote more rapid drainage. 

5. Proper selection of materials 
Proper selection of material is determined by the application . If 
the line is to serve as a drainage line, Perforated Tubing should 
be used. If the line serves only to convey water away from an 
area (such as downspout run-offs. etc.) Non-Perforated Tub
ing is best. as it will not dissipate water into the surrounding 
area. 
Non-Perforated Tubing should also be used if the line runs 
close to trees where root penetration may be a problem. If the 
soil being drained is sandy or silty, then either "Drain-Guard" 
or a gravel envelope ·should be used to prevent fine soils from 
entering and blocking the line. If the above recommended 
guidelines are followed when installing a drainage system, 
ADS tubing will provide an easy-to-install, safe, permanent 
and efficient drainage system. 

Nole: l 2"wldlh Is suggesled 10 allow easy access lorproper bedding, 01her widths 
may be used if good bedding praclices can be oblained. 



Easy-to-u~~ heavy-duty A.JS fittings 
Split Coupling Snap Coupling Internal Coupler 

0 
3"-311 8"- 811 
4"-411 10"-1011 
s·-s11 12"-1211 
6"-011 15"-1511 

Snap Tee 

., 
3"-321 5"-525 
4"-,421 6"-026 

• 3"-312 
4"-412 
5"-512 

6"-012 
8"-812 

10"-1012 

3"-341 5"-541 
4"-441 6"-641 

3'"-322 
4"--422 

Spin-on Couplings Sprn End cap Snap Adapter 

0 :=•·· ,--~ 

5·-51s 
6"-615 
8"-815 

45•··r 

S"-522 
6"-022 

90°ELL 

18"-1811 5"-531 12"-1231 4"'-462 8"-862 
24"-2411 6"""031 15"-1531 5"-562 

3"- 390 
4" - 490 

Perforated Tubing 

-· --◄ --"'1.• ◄~ ..... -1.1.-1.. .... 

·'I ' I' I 

I II I I II I 

3"-301-300' Coils 
4"-401-250' Coils 
5"-501-165' Coils 
6"-o01-100' Coils 
8"-801-20' Lengths 

(301 and 401 also available in 
bundles of ter>-1 o· lengths.) 

Protective Wrap 

Non-Perforated Tubing 

• • - _. - "" .. ...I - .. ..I•• .J .J • I •• • 

I 'I I' I I I 

3"-351-300' Coils 
4"-451-250' Coils 
5"-551-165' Coils 
6"-051-100· Coils 

8"-851-20' Lengths 
(351 and 451 also available in 
bundles of ter>-10' lengths.) 

Heavy Du.ty Tubing 

Septic Vented ELL 
No.497 

Sump Liners & Lids 
for Basement 

• 
Sock • 

Elll8II ~~ 
1536 1537 

Regular Lid Heavy Duty lid 

373-300' Coils 
473-250' Coils 
573-165' Coils 
673-100' Coils 

873-20' Lengths 

Drain Guard• 
3"- 372 
4"-472 
5"-572 
6"-072 
8"-872 

10"-1072 
12"-1272 

1073-20 · Lengths 
12"-1273-20' Lengths 
15"-1573-20' Lengths 
18"-1873-20' Lenglhs 
24"-2473-20' Lengths 

Pert. 
8"-801 

10"-1001 
12"-1201 
1s·-1so1 
18"-1801 
24"-2401 

Non-Perl. 
851-20' Lengths 

1051-20' Lengths 
1251-20" Lengths 
1551-20' Lengths 
1851-20' Lengths 
2451-20 ' Lengths 

1530 
30"Liner 

Advanced Drainage Systems, Inc. , is America's 
leading manufacturer of quality corrugated polyeth
ylene pipe. Manufactured of selected polyethylene 
resins, ADS pipe meets the strictest product quality 
standards and industry specifications. 

In addition, ADS manufactures a complete line of 
fittings and couplings, simplifying installations for 
highway a·nd construction drainage applications. 

From coast to coast, ADS tubing is available 
tlirough the industry's most extensive distribution 

twork. For the name of your local distributor, 
v~.mtact the nearest ADS sales office. 

It's your sign o1 quality-#! in the land. 

1524 
24"Liner 

Septic Tank Adapter 

4"-463 

3"-364 (3¼ x 211.z) 
4"-464(31/• x 211.1) 
4"-465(3 x 4¼) 
4" -466 (29/16 X 2"/16) 

Reducing Couple< 

• 4" X 3"-314 
5" X 4"-514 
6"x4"-o14 
6" x S"-516 

5·xs·-a1s 
10" X 8"- 1018 
12" X 10"-1210 
15" X 12"-1512 

End Plugs 

-Perforated Non-Pertorated 
4" - 434 3· -333 

4"-433 
5"-533 
6"-633 

Reducing Tee (Multiple) 
644-6" to 6" /6" to s-

Distribution 
Boxes 

1369-Regular 

·se2 

6" to 4"/6" to3'" 
844-8" to 8"/f!' to 6" 

s· to 5"/8" to 4· 
1044-1 o· to 10·11 o· to 8" 

10"to6" 
1244-12'' to 12"/1 Z' lo 1 O" 

12"to8" 
1544-15"to 15·115•1012" 

15"1010" 
1844-18"1018" 
2444-24" lo 24" 

1370-Hillside 

Gravel-less Leach Bed Tubing 
Septic System 

Leach Field Tubing 
( 112" to 3/•" diam. hole.) 

Filter wrapped, ½" holes, 
8" & 10" diam. 20' Lengths 

4"--402-10' Lengths 
(402 also available in<Xlils.) 

'., cr:iorfr :de Sales cr:::c. 1,ia:o. u.:c:c!uring Netwcr}: 
CALIFORNIA MICHIGAN 
-• (209) 674-0054 Bad Axe (517) 269-9506 

(517) 723-52118 
(517) 72s-71193• COLORADO 

Fon Coffins 
FLORIDA 
Lakeland 
GEORGIA 
Monlezuma 
ILUNCHS 
Harvard 
Monllc:ello 
IOWA 
Creston 
Eagl<>Gf.._., 
JowaO,y 

KEN1UCKY 
Livemlore 
Vflfsaifes 
IIASSACHUSET'r.i 
L.-

(209) 674-0903" Owosso 

(303) 493-7234 • NORTH 
CAROLINA 

(813) 66S-8668 ChaM011e 
RowlMl<j 

1912) 472-7556 OHIO 
Lonllon 

(8151943•54n 
(217) 762•9448" Napoleon 

Wooster 
(515)782-8565 PENNSYLVANIA 
(5151448-5101 

~~SSEE (319)338•9448 
(319)338•3689" Brert1wood 

'TEXAS 
(502) 733-4324 EnntS 
(606) 873-11046 VIRGINIA 

BuenaVIS1a 
(413) 58!,-0515" WASHINGTON 

Washougal 
"SalesOlfice 

(704) 527-0137" 
(919)422-33113 

(614)852-9554 
(614) 852-4067" 
(419) 599-9565 
(216)264-4949 

(717)546-]1;86 

(61513~

(214)8~1 

(703) 261-6131 

(206) e:i=· 

mm ~ 
ADVANCED DRAINAGE SYSTEMS. INC. 

Corporate Office 3300 Riverside Drive 
r;::.-.!1 ~--1!-:.:~<::: n~io J1221 (f:14) ~ :,-; .·~ ,-- ::-· 



Easy to Install. 
Lightweight tubing 
saves time and 
labor. No special 
tools or fittings are 
needed. There's 
no waste because 
you simply cut 
coiled tubing to 
required length. 

Strong 
and Tough. 
ADS tubing won't break during 
handling and installation, so 
contractors don't have to worry 
about costly, time-consuming 
replacement. 

When you install ADS tub11 v • you can be sure it will provide dependable 
drainage for many years to come. Problems that often surface with 
other drainage materials simply don't occur with ADS tubing. 
Drainage is economically efficient because ADS tubing is 

Flexible. 
It shifts with the ground, so 
contractors don't have to 
worry about callbacks due to 

misalignment and 
clogging. 

Uniform slots provide 
unrestricted, rapid water 
intake and quicker •~ 
drainage to handle 
heavy rains . 

ADS tubing features 
uniformly sized and 
spaced drilled holes 
for effective outflow 
of effluent. and 
promotes leaching 
action. 

Durable. 
Rugged construction gives ADS 

tubing its long, reliable 
life. Unaffected by 

alkalis or chemicals 
in soil or effluent, 

ADS tubing won't 
rust or corrode 
and also 

withstands extreme 
temperature changes including freezing 

and thawing. 

0 ~ - 0 ,:,Q\)~ 

See "ADS Tubing Installation Guidelines" for proper installation . 
Installation procedures for drainage applications shown in this brochure are 
generally typical, but may require modification due to variations in federal, 
state and local building codes, local soils and grade conditions. 

Drainage installations illustrated are normally drained into a storm sewer, through the 
curb out to the gutter, into a dry well, or a combination of the three. As a general rule, codes 
do not permit such drainage into sanitary sewer systems. 

Meets Heavy Duty Tubing requirements o 
ASTM F405 and F667. 

SBCC Compliance-Report #8386 

IAPMO File # 1549 

Also approved by most state . county and 
local San'itarians. 

Chemical Resistance-ASTM D 543 Tests verify that 
ADS plastic tubing resists the following solutions: 

Chemical 

Sodium carbonate 
Sodium sulfate 

Sodium chloride 
Sulfuric acid 
Acetic acid 

Hydrochloric acid 
Sodium hydroxide 

Ivory Soap 
Household detergent 

Raw sewage 

! 
Concentration in 
Water Solution 

0.1N 
0.1N 
5% 

0.1N 
5% 

0.2N 
0.2N 
5% 
5~1o 



See Irutructioru on Reverse ATERIAL APPROVAL SUBMITTAL 

TO ,eo_ .. troctlnl Of(fe•rJ FROM (Contractor} DATE 

, · ;·Ms. Laverne Roland T.J.Battye Trucking Oct: 22,199; 
Contract llriminic:tr;:itnr 

CONTRACT NUMBER I SUBMISSION NUMBER 'SUBMITTAL 

DAKF31-92-C-0062 -1 ~ NEW □ RESUBMITTAL 

PREVIOUS SUBMISSION NUMBER I PROJECT NUMBER 

NonP Ph;i,-o T\f-R I ::inrf-fi 1 rlnc:11r~ 

TO BE COMPLETED BY CONTRACTOR FOR GOVT USE ONLY 

Item Specification Section/ Detcription of Material Dis- See 
No Para No/Drawing No (Include Type, Model No, Cata101 No, Mfl, etc.) IAµproved approved Reverse Initial 

1 C-10/9.4/4 Flexible MPmhr;:inp I inPr 

' 
~ 

..... . = ,-. ..-:-
.- C) 

...:...: 

' .-. 

-
:.:;, 

c:-: 
-

:.. -· ·. c::: ~ r; 

.... - -
TYPED OR PAINTED NAME AND GRADE 

SIG.~ - V½2" DATE 

Thomas J. Battye, Owner · (//,l/1,t1/JA , , Zlit, Oct.22,1992 
FOR GOVT USE ONLY 71 A 

TO V u DFAE 

For Evaluation and Action ---- - r - i 

/» Or~P!V ~E ~G~ ~ 'V: r) ., , U 6 {) ~ ..,,_, .P --~~fl ~;T½R/J)~ 

TO I J .. 
u' 7 

V / , 
CONTRACTING OFFICER 

Recommend ~proval 0 Disapproval as Indicated Above and Subject to Any Applicable Comments on the Reverse Side 

TYPED OR PAINTED NAME AND GRADE 
l~AURE rt .A/4_/L DA'.)fir~ A}fly>41~ ,E. ~\-;<1rk ~S- ll 7"vU--, /Q 3 c;:i----

TO (Contractor} _ T) v.-Clu XU 
~ 

~ I 

. I \ 72~ +hJ; : I ' • 

,~ D ~ •~ . ~~ - 'U:0 Approved Disapproved as Indicated ova and Subjeito Any Applicab mmenu on the Reverse Side. Request Resubmittal 
Disapproved Items Within Days o Date Shown Bel w. _.. 1 ~ 6 $;)!;1 PRJNTED ;AME AND GRADE 

K~ L . l0 gLL..5 6.S -// ,S~AE 
I • 1...L ;t·· lcl.tt~ 117) . . 11) 9J-

FORSCOM FOAM 
1 MAR 76 59-2-R 



J 

July 31/91 

Mr. Gary Lechner 
Staff Industries, Inc. 
240 Chene Street 
Detroit, MI 48207 

Dear Mr. Lechner: 

1.1:\JITED 

- -- -

Please accept this letter confirming that Staff Industries, Inc., 
is an approved fabricator of Canadian General-Tower Limited 
Geoliner® PVC and related products. 

We sincerely appreciate your support and look forward to our 
continuing participation in your business. 

Sincerely, 

CANADIAN GENER¥1-TOWER LIMITED 

{ /!~,---
! }C .. /)v-r.'J" 

I 

Tom Letou/neau 
Market Development Manager 

TL/dl 



.-. GE~ERAt-lOWER 

Certification Results: 
Containment Liners 

Polyvinyl Chloride 

Property 

Thickness (mils) 

Specific Gr~vity (min) 

Tensile (lbs, min) 

. --N. S . F. Spec 
Specified 

. 40.0 
min 38. 0-

1.20 

92 X 92 

Result 

39.9 

1. 27 

116.4 X 109.5 

Elongation(%) At Break 

100% Modulus (lbs, min) 

Sx
x xl1f SM· p ... ·. [~t 513537.: 28 

Tear Resistance (lbs, min) ft ~ 
Low Temperature (F) 

Di-_ Stability(% max) 

-20oF 

5 X 5 

Water Extraction(% max) 

Volatile Loss {% max) 

Resistance to Soil Burial 

Hydrostatic Resistance 
(psi) 

CGT Identification No. : 56590 

CGT Lot No. : P3050A 

Roll Numbers: 1 - 9 

Yours truly, 

CANA)IAN GENERAL-TOWER LIMITED 

~1~~ ~ 
Bi~l Mercer 
Testing Supervisor 
/ag :·•t 

.-j 
~ 

0.35 

0.6 

82 

PASSED 

1.6 X 0.1 

0.03 

0.4 

Formula Used 
Previously 
Tested 
Satisfactorily 

PASSED 150 

----------· ----------·-·--

Test 
Method 

ASTM D1593 

ASTM D792 

ASTH D882 

AS-TM D882 

ASTM D882 

ASTM D1004 

ASTM Dl790 

ASTM D1204 
( 2120 F 15 min.) 

ASTH D3083 

ASTM D1203 

ASTM D751 
METHOD JJ.. 

HEAD OFFICE: P.O. BOX 160. CAMBRIDGE. ONTARIO NIR 5T6 TELEPHONE (519) 623-1630 FAX (519) 740-~<:177 
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CANADIAN GENERAL-TOWER LIMITED 

CONTAINMENT LINER MATERIAL LIMITED WARRANTY 

PROJECT: 

APPROXIMATE SIZE: ·-----Q--· ---A..g.·--1-1;:;ai.-~a=f-~nf-i!!--t=ft-~Eri--- ------
+N~TALLATION DATE: .j N iVi F i .E 

-canadian General-Tower Limited (CGT) warrants that the liner 
material to· be used in the ~above referenced project will perform 
satisfactorily .when incorporated into a liner to be used for the 
cont ainment of ·the aqueous effl~ent which is defined as follows 
and according to the condi t ions set forth i~ the additional pages 
of this agreement: 

CGT· further warrants that the :material, if properly fabricated 
and installed, will have a useful service life for a period of 

20 years providing the liner material is· continuously pro
tected against weathering exposure and mechanical damage at all 
times~ In addition, the m~imum ·effluent temperature is not to 
exceed ____ and the pH of the effluent is. to be maintained 
between · and ___ .-

Tpis ·warranty does not cover damage caused by mechanical, physi
cal or . othei · external force-s or damage caused by solutions of 
greater concentrations than .the one defined ~bove. 

This warr~nty is subject to the following: 

1. This warranty is conditional upon (a) normal use and service 
of the liner for the purpose and in the manner for which it 
is designed and manufactured, (b) installation of the liner 

2. 

3. 

·. · on; · preconsolida ted soil, free · of sharp protrusions, . and ( c) 
proper sealing, fabricating and installation·of the liner. 
Deviation from any of these · conditions will void this 
·warranty. ·· 

I • • • • 

CGT ·shall not be responsible for damage to the liner ' due to 
external agents, including but not limited to; damage 
resulting from exposure of the liner to harmful chemicals; 
abuse by machinery, equipment or people; excessive pressure 
or stress from any sources; or acts of God, casualty_or 
catastrophe, such as, but -not limited to, unusual storms or 
other weather conditions,.flooding, earthquakes~ floating 
debris, insects or animals·. · 

Upon breach of warranty, ·cGT's sole liability shall be, at 
its option, either to (a) repair the defective material or 
(b) suppl y the buyer wi th repair or replacement material, 
charging the buyer only for · a portion of . that material (at 
the then-current price) .in proportion to the portion- of the 

20 year warranty period that has elapsed since the date 

.. .. 



-.._ 

of purchase. In no event, however, s·hall CGT 1 s iiabili ty 
under this warranty exceed an amount equal to the sales 
price of the defective portion of the liner multiplied by a 

:.. fraction, the numer'ator of which shall be the number of 
· years remaining in the 20 year warranty period and the 

denominator of which shall be 20 

4. To enable CGT ter nical staff to properly determine the 
cause of any alle ·d defect and to take appropriate steps to 
effect timely cor1~ctive .measures, if such defect is within 
the warranty, any claim for alleged breach of warranty must 
be made and presented to CGT within 30 days after the 
alleged defect is first noticed, or all warranties will be 
deemed to have been waived by the buyer. 

5. THERE ARE NO WARRAifTIES GIVEN BY US TO YOU WITH RESPECT TO 
THE MERCHANDISE COVERED HEREWITH OTHER THAN THOSE SPECIFI
CALLY DESCRIBED HEREIN. THOSE WARRANTIES ARE IN THE PLACE 
AND INSTEAD OF THE IMPLIED WARRANTIES OF MERCHANTABILITY AND 
FITNESS FOR USE. In no event shall CGT be liable for any 
special, incidental or consequential damages for, resulting 
from, or in connection with, any breach of warranty or any 
loss resulting from use of the liner by the buyer. CGT does . 
not assume nor authorize·· any person to assume for it, any 
other or additional liability of any kind in connection with 
the sale of the liner to the buyer or the buyer 1 s use of the 
liner. 

CANADIAN GENERAL-TOWER LIMITED 

BY: 

TITLE: 

DATE: 

ACKNOWLEDGED AND ACCEPTED 

(Name of Buyer) 

BY: 

TITLE: 

DATE: 
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STAFF INDUSTRIES INC. 240 Chene Street . Detroit, Ml 48207 • Telephone (31 3) 259-1820 
Fax (31 3) 259-0631 

LIMITED WARRANTY ON FACTORY FABRICATION OF NON·EXPOSABLE MEMBRANE 

Shipping Date: _ _____ _ 

PURCHASER: _________________ TYPE OF MATERIAL: ________________ _ 

Staff Industries, Inc., ("Staff") hereby warrants to Purchaser, subject to the terms and conditions contained herein, that the factory fabrication by 
Staff of materials delivered to Purchaser, for which this warranty applie.s,.shall be free of defects in workmanship and shall withstand the effects of 
normal weather conditions and normal wear and tear, fora period of __ .aJ __ year(s) from the shipping date of ______ . Weather which shall 
not be considered normal, for purposes of the Limited Warranty, shall be that w.hich is customarily considered to be in the nature of an act of God, 
casualty or catastrophe, including, but not limited to, earthquake, flood, piercing hail, ice damage, hurricane, tornado or fire. 

This Limited Warranty is expressly conditioned upon nor al use and service of the materials supplied by Staff for the purpose and in the manner for 
which said materials are designed and manufactured. alu ndl1 h lu,bylf example and not limitation, exposure of the 
delivered materials to harmful chemicals or"solid falli els se , . in , mei:i eople, insects or animals; excessive pressures 
or stresses on the delivered materials during and/or a inst on; o Jy epa e soil base underlying the delivered material 
free from any protrusions capable of piercing the deliv I, o at ba ith due consideration for the water table and 
water content of said soil base; and, with respect to p . · f re to ope cover and maintain an earthen cover upon the 
delivered materials free of any protrusions capable c· t i r erial. ia rom any aforesaid conditions shall void this 
Limited Warranty. 

Sti 1bility pursuant to this Limited Warranty shall be and is hereby limited to, at its option, (a) repair of the defective material, or(b) the supply to 
put .serof materials in replacement of materials found to be defective, charft'.j9 Purchaser therefore, on pro rata basis at the then current price 
In such a manner as to charge Purchaser only that portion of the warranted __ year life which has elapsed since _____ . Staff's liabillty 
under this Warranty shall in no event exceed the sale price of materials sold to Purchaser pursuant to the above quotation. 

O.nyclaims of defective materials underthis Limited Warranty must be made to Staff by Purchaser within thirty (30) days after the alleged defect in 
·he delivered materials was noticed or should have been noticed. Any c laim of alleged defective materials not received by Staff with in said thirty 
_30) day period shall be deemed to have been waived by Purchaser. 

rHE ABOVE LIMITED WARRANTIES ARE GRANTED TO PURCHASER IN LIEU OF ANY OTHER WARRANTIES, EXPRESS OR IMPLIED, 
NCLUDING, BUT NOT LIMITED TO, WARRANTIES OF MERCHANTABILITY OR FITNESS FORA PARTICULAR PURPOSE. THIS LIMITED 
NARRANTY ANDTHEREMEDIESSETFORTH HEREIN ARE THE EXCLUSIVE REMEDIES AVAILABLE TO PURCHASER INTHE EVENT 
f HE DELIVERED MATERIALS ARE CLAIMED OR FOUND TO BE DEFECTIVE. NEITHER STAFF, NOR ITS AGENTS, OFFICERS, 
)!RECTORS, SHAREHOLDERS, SUCCESSORS, OR ASSIGNS SHALL BE LIABLE FOR ANY SPECIAL, DIRECT, INDIRECT OR CON· 
;EQUENTIAL DAMAGES, LOSSES OR INJURIES (INCLUDING, WITHOUT LIMITATION, LOST PROFITS) RESULTING FROM OR 
:AUSED BY THE DELIVERED MATERIALS, OR ANY DEFECT, FAILURE OR MALFUNCTION THEREOF, OR THE INSTALLATION BY 
iTAFF THEREOF. 

IATE: __________________ _ 

his STAFF INDUSTRIES, INC., LIMITED WARRANTY 
, accepted by the below signed Purchaser·User: 

;ignature of Authorized Representative of Purchaser-User) 

larr 1ase Print) 

irm/Agency/Organization Name) 

urchaser-User Address) 

ity, State, Zip Code) 

STAFF INDUSTRIES, INC. 

BY: __________________ _ 
Edward C. Staff, Vice President 

------·····-·-········-·-·---··-·--·-----···--·-··-· 



INDUSTRIES INC . 

...,.. 

J 
■ Staff Seaming Adhesive 
■ Empty Coffee Cans or Similar Containers 
■ 2" Wide Paint Brushes 
■ Clean Rags 
■ Solvent-Resistant Gloves 
■ Safety Goggles 
■ Shears-Minimum 6" 
■ Lead or Sand Bags 

J . • Adhesive is a flammable liquid with a flash point of 
6° F (TC C) min. 

J .,. Keep adhesive container closed and away froni 
excessive heat, sparks, or open flame. 

J 
J 
J 
j 

j 

■ Use with adequate ventilation. Can cause irritation 
of eyes, nose and throat. Avoid inhalation, pro
longed or repeated breathing of vapors, and contact 
with eyes or skin. 

■ Do not take internally. If swallowed, do not induce 
vomiting, call a physician immediately. 

■ In case of skin contact, immediately wash with soap 
and water. 

PVC is shipped in a protective casing and inspected 
before leaving the factory. Visible damage to the 
shipment should be noted on the freight receipt. 
PVC should remain packaged in dry storage until 
ready for use. Direct sun rays should be avoided for 
prolonged periods before use. Material should not be 
unfolded under extreme cold or windy conditions. 

Staff Industries, Inc. 
240 Chene St. Detroit, Ml 48207 
3131259-1818 800/526-1368 

■ Steel Roller At Least 1 " Wide 
■ 1 " x 1 O" x 16' Smooth Wooden Plank 

(hole-drilled at one end for pulling with rope) 

OPTIONAL-REFER TO COLD TEMPERATURE 
FIELD SEAMING BELOW 

■ 11 O Volt Industrial-Use Heat Gun 
■ Extension Cords-12 Gauge, 100' 

■ In case of eye contact, immediately flush eyes with 
water for at least 15 minutes. Consult a physician 
immediately. 

■ In case of inhalation and subsequent dizziness or 
nausea, discontinue use and provide fresh air. If 
breathing is difficult, administer oxygen. 

Safety equipment may be required to exhaust fumes 
and provide fresh air where natural ventilation is 
inadequate. 
Use of mask respirators with organic vapor cartridges 
is recommended if prolonged or repeated breathing of 
vapors occurs. 

Once PVC is unfolded from packing case and pre
pared for use, care must be taken that the material is 
not damaged. Sharp objects, hard bottom shoes, ve
hicles and equipment are but some of the things that 
must not be allowed to come in direct contact with the 
material. The area to be covered must be smooth and 
free from sharp objects that could puncture the lining. 

FAX (313) 259-0631 



Use only Staff Adhesives to bond membrane seams 
during installation. Seam bonding should not be per
formed in the rain or when liners or liner panels are 
exposed to mud, standing water, or extreme cold. 
Use a 1" x 1 0" x 16' wooden plank as an under
lying work surface. A rope inserted through a hole in 
one end of the board will permit pulling the board 
into position as seaming progresses. 
To begin, position the panels so that all seams 
overlap a minimum of four (4) inches. Make certain 
that the overlap is consistent for the entire length of 
the seam. Use the equivalent of a whitewash brush 
to remove sand and a damp rag to remove soil or 
dirt from the bonding surfaces. Begin seaming at the 
mid-point of the panels and work toward the ends 
so that two crews can work simultaneously after 
initial bonding. Adhesive may be applied using two
inch paint brushes and clean containers filled ¼ full 
of adhesive. This reduces adhesive evaporation and 
helps avoid accidental spillage on the liner or cover. 
A minimum material temperature of approximately 
40° is required for optimum bonding. If the ambient 
temperature is lower than this, it will be necessary to 

.--, . heat the material with a heat gun to attain a material 
temperature high enough so that the material feels 
warm to the touch. Lift the upper panel edge enough 
to apply adhesive simultaneously to both surfaces in 

Cuts rips or tears in panels must be repaired 
promptly to prevent further damage. Using PVC roll 
material, cut patch pieces a minimum of 3" larger than 
the damaged area of the panel. Patches should have 

-
maximum increments of 18 inches. Extreme care 
must be taken to apply the proper amount of adhe
sive. Too much adhesive can soften the material (via 
solvent attack). Too little adhesive may not achieve 
optimum bonding. Thinner PVC sheeting (.010", 
.015", .020" thick) will not require as much adhesive 
as thicker PVC sheeting (.030", .040", .050" thick). 
Seaming sample material on a trial and error basis will 
help you 9etermine how much adhesive should be 
applied. After applying adhesive, promptly begin ap
plying light rolling pressure. Then, graqually increase 
the pressure. Start rolling at least 2" back from the 
outside flap, rolling toward and perpendicular to the 
outside exposed edge. Any excess adhesive flowing 
from the seamed area must immediately be wiped up. 
Wipe toward the leading edge of the seam not a_way 
from it, to minimize spreading apart of the material. A 
minimum 2" wide bonded area should be achieved 
with no loose flaps on the exposed seam edge. Plac
ing lead bags on the finished seam will also help the 
bonding process (as a result of the downward pres
sure they apply). Repeat this entire procedure until the 
panels are completely seamed. 
Seams develop adequate shear strength in approxi
mately 15 minutes, but should be inspected 30-60 
minutes after bonding to detect and reseal any ques
tionable areas. 

rounded corners with no nicks around the edges. Po
sition the patch over the damaged area and follow the 
seaming procedure outlined above. 

Form #Sl-67-223 



- ---------------· · 

INDUSTRIES INC 
..: 

Mfr.'s: N~: Staff lndustriK Inc. Mfr.'s: Chemical ID.:/ VV 2 J 5 VINYL ADHESIVE 

Address: 240 ~ Street 

Detroit, Michig~ 48207 

TelephoM: 313-259-1820 

!SECTION 1 - IDENTITY 
CommonNMnt: W 215 Yiny 1 Adhesin 

Chemic.-.1Nmlt: NA 

: ~ M. Lechner Mfr .'s Contact 

D~t• Prepared 

Emergency Telephone : 

: FebnJMtJ 14, 1986 

313-259-1820 -

Formula: NA Chemicil FM!'lilj :!Adhesive mixtun 

I SECT I ON 2 - HAZARDOUS INGREDIENTS 
. 

Hazv-dous Components c_g Tf-nsho1d Limit Value (ACGIH) 

Cyc1ohe:anont >1 gg 25ppm 
Tetrahydrofuran >1$ 200ppm 

Note: The blbnce of this product is composed of maternls classified bg the ~ Conference of Goverrmental 
Industrial Hygfffltsts (.tiCGtf) as non-toxic. 

SECTION 3 - PHYSICAL & CHEMICAL CHARACTERISTICS (F1re & Explos1on Dato) 
lnttfa 1 Bofltng Point: 151°F YipOr"Denstty (Ar=1):j3.4 I YipOr" PrtSsw-t (tnin Hg): 114 

c_g Volatile by Yobne 87 Sptcfflc Gravtty (water=1): approx. 1.0 

So)Jbntty YI 'tr'atw: slightly Reactivity YI 'tr'ater =lnofH"Hctfvt 

AppearlOCt & Odor: Clear, sy rup-lict liquid vtth hydrocarbon I ether odor. 

Flash Point: 6°F (TCC) fflYI. I Fl.-nrnlbfltty Ltntts (lower) :11 .ac.g I flamnabfltty Ltnfts (upper): 11 _ac_g 

Exttnguisher Media : Foam, dnJ chemical, CO2, water. I Auto-9'1t1on Tfn1>.: 610°F 

Special Fire Fightilg Procedl.rtS: Ust ul1-cont1Yled breathmg apparatus and protectivt clothYig. 

~ ve & Explos~ Hazards :'Thts matw1al ts a fre and explosion hazard ff heated. YipOr"S can flow to distant ignt~ sources 

ITbis docamHt is a Naltb •d uf•tt pid• ulg. D• not ue as ,11 prNHt ~cifiNtioa sbHt. 
FAH.t.1985 Tbts taform,atlotl ls ffll~YH to M Kearllt•. kt H wwrnhl. oprHSH .,- htlwd. Is lllaff. 

C 



.:. Mfr.' s Chemica 1 I.D. : I VV 215 VINYL ADHESIVE . 
!SECTION 4 - PHYSICAL HAZARDS 
Stability : Uns:table - Conditions NA - to Avoid: Stable - X 

lncompatability Strong oxidizing agents. 
(materials to avoid): 

Hazardous Decomposition Products :jOxides of carbon and nitrogen; hydrochloric gas. 

[Hazardous May Occur - Conditions NA 
Polymerization] 'w'fll Not Occur _ x to Avoid: 

-
!SECTION S - HEALTH HAZARDS 
Threshold Limit Value : See "Section 2" 

[Signs & Symptoms Acute : Inhalation can ecuse ~mptoms ranging from mild de::,ression to convulsior.s ar:d loss of 
of overexposure J consciousness. Skin contact causes burning and irritation. 

Chronic: Dizziness, nausea, headache, impaired Central Nervous System (C.N.S.) function. Long term 
exposures can lead to liver and kidney damage . 

. 

Medical Conditions Generally Aggravated by Exposure :jSkin, liver, kidney and C.N.S. disfunctions . 

[Chemical listed as Carcinogen National Toxicology YES I.A.R.C. YES OSHA YES 
or Potential Carcinogen] Program - Monographs - -NO X NO X NO X 

OSHA PEL: Cyclohexanone, 50 ppm; Tetrahydrofuran, 200 ppm -
ACGIH nY: See "Section 2 • 

Emergency & First Aid Procedures: 

Inhalation: Remove to fresh atr, restore breathing, advfse physician not to use adrenalin. 

Eyes: Flush with 'dater, call physician. 

Skin: Remove contaminated clothing, flush -with water. 

Ingestion: Contact physician and Poison Control Center immediately to determine appropriate action. 

!SECTION 6 - SPECIAL PROTECTION INFORMATION 
Respiratory Protection : Use half face wtth organic vapor-acid gas cartridge at <250 pprn. Use S.C.B.A. at >250 ppm. 

Ventilation : Local exhaust recommended. Maintain adequate velocity to prevent explosive concentration. 

Personal Protective Equipment: Gloves and aprons should be selected from chemical selection chart; goggles or face 
shields: ~r• recommended. 

!SECTION 7 - SPECIAL PRECAUTIONS AND SPILL/LEAK PROCEDURES 
Precautions to be Taken in Store in well ventilated, fire proof area, a'W'ay from any source of heat or ignition. Use 

Handling ~nd Stor ~9• : s:pM"k proof too ls: ~d prohibit s:molcing. 

Other Prec.1utions : Ground all metal containers: ~nd avoid prolonged skin contact. 

Steps to be Taken in Case Remove all sources of ignition; use absorbant and dispose of properly. 
Materia 1 is: Re leased or Spilled : 

'w' aste Disposa 1 Methods : Refer to local and federal EPA regulations . 

. , . 
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Detroit,. Ill , ~020/ 

STAHDARD SPtCIFICATlOH5 . 
.[Q.!L 

PR EPARATION Of SUPPORTJHG SURFlCES 
I . 
11'.!.__c_.e_~atio~o{ l:anh S~r 11 de . The surl21cc: of the subg1· adc: slull lie. 

loose earth, rock, c.obblcs, . ru bbish or other Con:ign D1atc1· ials. lhr, 

,,· ,-l~•"'t"l(R 1,11,.wr nu.tis 0 ~o.L r._/\P.TII e.i-c.v.r r\.L r,ul,. r:,,,.,1.,,n 
"f K"'-, "'' - 10 ,o ro..oc;tC>/\ r\.J01r1c1> 

(\11.YUII.ET\\1'.IH. S[f\UJ·-Cf- HM 1-.\ -· -
1',1_,·t.11.ui\,E l(l\t.lJllC,{,"f,\.~I< Ap\,c,1i~- ~ ~ J..-~;;, 
c.n1c.n-Ll-l.K '\OO I p,rntc.i1 I/.".:'-" ·: ·~·- ,.. 

l 
,m~-" ·-:;·:.(!/· 

:- lllll,,JG - 1 llVU !~· <u ~,., 10 ··:· . 
, f.J-J::11\ ~~ J...,..,..,,,__,_cl...1..-C - _- - :: +:/, V 

'

P1 era red by cxLa ·voting 11 nd tl'i.llL'111flg the. c.a1· th lO clcvatio1u .,nd .H:cl ion3 
1s shovn on the drovlng 3 • Th e prepared subgrode shall be: {rec: Crom 

.,!orlacc o{ the comple ted sub1adc shall be smooth, uni(orm a~f (rec Crom 
i -Jdcn changes in grade . · 

< t::\AL (.tll~A->,o· "' " · . . •i ,.u (OUPACT't.0 

~
~ TV-OCl<R 11-CO{f\0> •., -~ ·;_~ ·• · ~'>I' LAf\l'U 5UDGfll-.~I'..... 

. : •.! -\Jj~WJt> llet() . • . • , . , 1 
•: ·_,_"! _ ~"l--::- _r-m!'i!'R. . ·:··£! ANCl~OR-ME.T\\00 _ 

1 . . Additional Excavation and Backfill. As directed by the Engin-
j ccr, in the lining arco vhcn~ gravelly materials contai~ing large cobbh~ 
-lo~ boulders exist, these materials shall be excavated to a depth of a 
1~nlmum ~f 3 inches and the ercas back(illed and co~pactcd to grade vith 

. t. ~~~~rf::t, ~- lMR l\) UNl.1, 
, . . . l;·,,.J.' \rJr~~~roe. l'\S ": J,/~EY'if. 

ALT(IU-tATt O'-Tl1:Jt5{1-to<\~J,!c':trli:--:--.: "--~ICWI 
.ii~ M:J'..,,c,£-1 '1 ~«A'~~ ltl" o..c. O.f..1\\ nl,(.t,f ILL 

·1 ,(1 cc.tcd and approved matcrails. 

··' 
OR f-x !t ~(:,l-1 G.-A\u.r--.l~<t'\i-f/(_'t,.._sluh. \l.~O.C. \tf';.1c\c,o'ttt,(.10 'TO 

AN(ll_OR 10 CONCRETE.. STRUCTURlS 1llNlNG ''°~mo -~--<f•-"--.0 ~
11
:c ,o }i 2. Pn.pu-a tion of Subgndc . . llcforc final rolling ., and comp~ct~on, 
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REPLY TO 
ATTEN TION OF: 

AFZD-DOC (715h) 

DEPARTMENT OF THE ARMY 
HEADQUARTERS FORT DEVENS 

FORT DEVENS, MASSAOiUSETTS 
01433-5340 

2 October 1992 
' l 

MEMORANDUM FOR NORMAN E. BLACK, DEH, TECHNICAL SERVICES, BLDG 1620, 
FORT DEVENS, MA 01433 

SUBJECT: Designation of Contracting Officer's Representative (COR) 

1. Pursuant to the provisions of AFARS Subpart 42.90 you are hereby 
designated Contracting Officer's Representative (COR) in 
administration of the following contract: 

Contract Number: DAKF31-92-C-0062 

Title: Phase IV Fort Devens Land Fill and Capping, Fort 
Devens, MA. 

Contractor: T. J. Battye Trucking 

Contract Period: From notice to proceed until contract is 
completed, terminated or rescinded .• 

2. You are authorized by this designation to take any and all action 
with respect t-o the following which could lawfully be taken by me as 
Contracting Officer, except any action specifically prohibited by the 
terms of subject contract: 

a. Verify that the Contractor performs, the technical require
ments of the contract in accordance with the contract terms, 
conditions and specifications. 

b. Perform or cause to be performed, inspections necessary in 
connection with 2a above and to verify that the Contractor has 
corrected all deficiencies. Perform acceptance for the Government of 
services performed under this contract. 

c. Maintain liaison and direct communications with the 
Contractor. 

d. Monitor the Contractor's performance and notify the Contractor 
of deficiencies observed during the surveillance, and direct 
appropriate action to effect correction. Record and report to the 
undersigned incidents of faulty or non conforming work delays or 
problems. 

e. Coordinates site entry for Contractor personnel and if to be 
provided insure that Government furnished property is available when 
required. 

3. Limitations: You are not empowered to award, agree to, or sign 
any contract (including delivery or purchase orders) or modification 
thereto, or in any way to obligate the.payment of money by the 
Government. You may not take any action which may impact on contract 
or delivery order schedules, funds or scope. All contractual 
agreements, commitments or modifications which involve· prices, 
quantities, quality or delivery schedules shall be made only by the 
Contracting Officer. · 



AFZD-DOC (715h) 
SUBJECT: Designation of Contracting Officers Representative 

4. This designation as a Contracting Officer's Representative shall 
remain in effect through the life of the contract unless sooner 
revoked by the Contracting Officer and such term~nation of the 
designation shall be in writing. If your Designat',ion is revoked for 
any reason before completion of this contract, turn your records over 
to the successor COR or obtain disposition instructions from the 
Contracting Officer. If you are reassigned or separated from service, 
you shall request termination and relief from your duties from the 
Contracting Officer sufficiently in advance of reassignment of 
separation to permit timely selection and designation of a successor 
COR. 

5. You are further required to maintain adequate records to 
sufficiently describe the performance of your duties as Contracting 
Officer's Representative during the life of this contract and to 
distribute such records as applicable. As a minimum the COR file 
shall contain the following: 

a. Copy of COR designation letter. 

b. Copy of contract and modifications thereto. 

c. Copy of correspondence between COR and Contractor. 

d. Names of-technical and administrative personnel 
assisting the COR. 

e. Copy of records of COR inspections. 

f. copy of statement indicating that COR has read and 
understands AR 600-50 (updated semi-annually). 

6. You are required to submit a monthly report to the contract 
Administrator concerning performance of services rendered under this 
contract. Problem areas should be brought to the immediate attention 
of the Contracting Officer. 

7. All personnel engaged in Piocurement and related activities shall 
conduct business dealings with industry or a manner above reproach in 
every respect and shall protect the US Government's interest, as well 
as maintain its reputation for fair and equal dealings with all 
contractors. AR 600-50 sets forth applicable standards of conduct for 
all personnel directly and indirectly involved in procurement. All 
COR's shall review AR 600-50 semi-annually, and provide certification 
to the Contracting Officer. 

8. Any COR who may have direct or indirect financial interest which 
would place him in a position where there is a conflict between his 
private interests and the public interests of the United states shall 
advise his supervisors and the Contracting Officer of the conflict so 
that appropriate action may be taken. ACOR shall avoid the 
appearance of such conflict to maintain public confidence in the US 
Government's conduct of business with the privat~ sector. 

9. You are invited to acknowledge receipt of this appointment on the 
original copy and return it to the Contracting Officer for retention 
in the contract file. The duplicate copy may be retained by you. 
Your signature also serves as certification that you have ·read and 
understood the contents of AR 600-50. · 



AFZD-DOC (715h) 
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· rn your absence, I hereby appoint Thomas McNaughton with all authority 
granted to you in this appointment to serve as cqR in their place. If 
the above individual is required to act in your s~ead, notification 
shall be made to the Contracting Officer in sufficient time for the 
Contracting Officer to notify the contractor of your absence. 

~mf · ~ 
PHYLLIS M. L;~ 
Contracting Officer 



Receipt of this appointment is hereby acknowledged: 

COR: 
(Your signature certifies that you have read AR 600-50 within 
the last six (6) months.) 

NORMAN E. BLACK 
Name (Print/Type) 

Alternate COR: 
(Your signature certifies that 
the last six (6) months.) 

THOMAS MCNAUGHTON 
Name (Print/Type) 

Contractor: 

T. J. BATTYE TRUCKING 
Name (Print/Type) 

Administrator: 

LAVERNE ROLAND 
Name (Print/Type) 

yo~ ~~~e~ AR 6~0-50 within 

~--~Y.-Lc, J<l 
Signature/Phone numl3/er 
(508) 796-2014 

Signature/Phone number 
(508) 683-4757 

signature/Phone number 
(508) 796-3726 

.... . . --

Contract Number: DAKF31-92-C-0062 ' .. . 

co • .I 



Receipt of this appointment is hereby acknowledged: 

COR: 
(Your signature certifies that you have read AR 600-50 within 
the last six (6) months.) 

NORMAN E. BLACK 
Name (Print/Type) 

Alternate COR: 

Signature/Phone Number 
(508) 796-3021 

(Your signature certifies that you have read AR 600-50 within 
the last six (6) months.) 

THOMAS MCNAUGHTON 
Name (Print/Type) 

Contractor: 

T. J. BATTYE TRUCKING 
Name (Print/Type) 

Administrator: 

LAVERNE ROLAND 
Name (Print/Type) 

Contract Number: DAKF31-92-C-0062 

Signature/Phone number 
(508) 796-2014 

Signature/Phone number 
(508) 683-4757 

(508) 796-3726 



Receipt of this appointment is hereby acknowledged: 

COR: 
(Your signature certifies that you have read AR 600-50 within 
the last six (6) months.) 

NORMAN E. BLACK 
Name (Print/Type) 

Alternate COR: 

signature/Phone Number 
(508) 796-3021 

(Your signature certifies that you have read AR 600-50 within 
the last six (6) months.) 

THOMAS MCNAUGHTON 
Name (Print/Type) 

Contractor: 

T. J. BATTYE TRUCKING 
Name (Print/Type) 

Administrator: 

LAVERNE ROLAND 
Name (Print/Type) 

Contract Number: DAKF31-92-C-0062 

Signature/Phone number 
(508) 796-2014 

Signature/Phone number 
(508) 796-3726 



DEPARTMENT OF THE ARMY 
HEADQUARTERS FORT DEVENS 

FORT DEVENS, MASSAQ-IUSETTS 

REPLY TO 
ATTENTION OF: 

Directorate of Contracting 

T. J. Battye Trucking 
51 Old Ferry Road 
Methuen, MA 01844 

Dear Mr. Battye: 

011433-5340 

NOTICE TO PROCEED 
,~')!,,~ 

CONTRACT NO. DAKF31~92-C-00-2B 

2 October 1992 

You are hereby notified to proceed with work under Contract 
Number DAKF31-92-C-0062, Phase IV-B Fort Devens Land Fill Closure 
and Capping, Fort Devens, MA. 

In accordance with the terms of the Contract, the period of 
performance is hereby determined to be 6 Oct 1992 through 15 Oct 
1992, Nine (9) days. Fifteen (15) Apr 1993 through 3 Oct 1993, 
One Hundred and Seventy One (171) days for a total of One Hundred 
and Eighty (~80) days performance period. 

The Contracting Officer's Representative on this project is 
Norman E. Black (508) 796-3021. 

The Contract Administrator is Laverne Roland (508) 7963-3726. 

Your attention is invited to your copy of the Contracting 
Officer's Representative 's letter of appointment delineating 
the scope of his authority to act on behalf of the Contracting 
Officer. 

RECEIPT IS ACKNOWLEDGED. 

Sincerely, 

Q .. ~ (l . {fYJ .-;/) . 
0

dd 

PHilirtM. ~ 
Contracting Officer 



SECTION C 

DESCRIPTION/SPEX:IFICATIONS 
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PHASE IV-B LANDFILL CLOSURE ---------------------~-----
PROJECT REQUEST NUMBER_EB-19323-23 

FORT_DEVENS~_NASSACHUSETTS 

DESCRIPTION 

Special Conditions 
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Government Supplied Materials 

Environmental Protection 
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DIRECTORATE OF ENGHEERING AND HOUSING 
FORT DEVENS, HASSACHUSETTS 01433-5100 

LANDFILL CLOSURE, PHASE IV-B 
FORT DEVENS, NASSACHUSETTS 

SPECIAL CONDITIONS: , , 
1. The total completion time allowed ·for this project is 180 
days. Contract provides for an exclusionary period during the 
winter months. The requirement for extended mairitenance of the 
lawn and grass areas is not included in the 180 days of 
completion. This work~ stated in para 13 and 14 of the technical 
specifications will be performed during the growing season 
~ollowing completion. 

2. A retainage of 6¼ of the contract total will be withheld 
until the requirements of extended maintenance are completed. 

3. Contractor shall notify the Contracting Officer ten days · 
before beginning work on site. 

4. Landfill Closure Phases III and IV-A shall not be driven on . 
or otherwise disturbed~ except for the attachment of new and 
existing liner and meeting existing contours. 

5. The contractor shall submit as-built drawings of the project. 

DAKF31-92-B-0058 C-2 



SPECIFICATION 
PHASE IV-B 

LANDFILL CLOSURE 

l. Scope of Work: Provide all labor, eqLti.pm!=?nt, materials, 
supplies and tools, except as supplied by the Government in 
paragraph 3, necessary to haul fill material; grade ~nd compact 
sub-course; haul an~ spread sand cushion; install gis vent pipe; 
install flexible membrane cap (FMC); cover FMC with sand 
cushion/drainage layer; haul and spread topsoil; and establish 
vegetative cover over approximately 4 acres of solid waste 
landfill located at Fort Devens, MA in accordance with applicable 
parts of 310 CMR 19.000 and the following specifications. All 
~ork shall be conducted in accordance with the environmental 
protection requirements of the contract. 

2. Extent of Area: The area to be capped is approximately 4 
acres and is bc,unded on the Nc,1-th edge by phase IV-A, c,n. the East 
edge by phase III, on the South edge . by the contour of a hill, on 
the Southwest corner by a chain link fence and on the West edge 
by an access road (extension of Cook St.) as shown in Appendix, 
dra~~ing #1. 

3. Government Supplied Material: Gc,ve1-nment wi 11 prc,vide a 
source of gravel and sand fill material at a site off Walker 
Road, _approximately 2.5 miles from the landfill. The material 
supplied is suitable for the base course but will have to be · 
screened by the contractor to meet the specifications for cushion 
layers below and above the flexible membrane liner. 

4. Environaental Protection: 

4 .1 References: 

Massachusetts Genefal Law, C!1apter 21 

310 Code of Massachusetts Regulations 30.00, "HAZARDOUS 
WASTE REGULATIONS" 

Environmental Pr-_otectic,n Agency Regulatic,ns, 40 CFR 262, 
"STANDARDS APPLICABLE TO GENERATORS OF HAZARDOUS WASTE" 

Environmental Protection Agency Regulation, 40 CFR 261, 
"IDENTIFICATION-. AND LISTING OF HAZARDOUS WASTE" 

Environmental Protection Agency Regulation, 40 CFR 268, 
"LAND DISPOSAL RESTRICTIONS" 

Department of Labor RegLtlations, 29 CFR 1919.1200, 
"HAZARD COMMUNICATION" 

Department of Transportation Reg~lations, 49 CFR 171 thru 
177, "HAZARDOUS WASTE REGULATIONS" 

DAKF31-92-B-0058 C-3 
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4.2 Hazardous waste may be generated as a result of this 
contract. CA hazardous waste is any material no longer suitable 
for its int~nded manufactured purpose, or is discarded, or is 
abandoned, which poses a hazard to health or the environment. 
Such wastes include, but are not limited tq, those which are 
toxic, corrosive, flammable, or reactive, ~r .otherwise listed at 
~O CFR 261, and applicable State laws and regulations as 
~eferenced above. The most likely hazardous waste ~hich may be 
generated by this contract is _gasoline, diesel fuel, and motor or 
hydraulic oil due . to spills and water solvents generated by field 
seams or pipe connections. 

4.3 Contractors hired by the Government are required to · comply 
with all federal, State, and Army Regulations regarding the 
bandling and management of hazardous wastes and materials. The 
contractor can expect unannounced federal and St~te regulatory 
agency and Fort Devens Environmental Management Task Force 
inspections _to ensure compliance with federal, State, and Fort 

-Devens hazardous waste/material regulations. 

4.4 The contractor shall properly characterize waste streams to 
identify hazardous constituents and non-hazardous wastes. To 
accomplish this characterization, laboratory analysis may be 
required to sufficiently identify all hazardous constituents in 
accordance with Federal R~gulation 40 CFR 262.11 and 40 CFR 
261.20 through 261.33 as well as applicable- State regulations. 
The waste characterization information must then be ased to 
complete the EPA form 8700-22 (Uniform Hazardous _Waste Manifest>, 
associated land disposal certific~tions, and other forms required 
by the disposal facility selected by the iontractor. 

4.5 The contractor shall be responsible for having suspect waste 
streams analyzed by an independent laboratory certified by the 
appropriate regulating State far determination of hazardous 
constituent levels and for the required tests, sufficient to 
comply with Land Disposal 'restrictio_ns (reference 40 CFR 268 et 
seq.). The TSDF may require this testing before accepting any 
waste if the Contractor doesn't have the original containers or 
MSDS for solvents or spilled debris. Split samples .shall be 
given to the Fort Devens Environmental Management Task Force for 
every sample taken. ReJ_ults of the lab analysis must be provided 
in writing to the COR w1thin 10 days of the generation of waste 
and prior to shipment or · transportation. Specifically, the lab 
report shall include: 

Proof of Laboratory Certification 
Analysis results 
Laboratory Limits of Detection For Each Test Done 
Test<s> run and "test method<s> used 
Verification of QA/QC procedures 
Sample Container Type 
Sample Preservation Method(s) 
Date Sampled 
Date Analyzed 

----- -- - nnco r-4 



4.6 EPA form 8700-22 (or required State equivalent) shall be 
used by the contractor to tra1,sport all_Naste generated within 
the scope of this contract, including waste determined to be non
hazardous. (Non-hazardous waste will be classified as MA-99 in 
the state of Massachusetts.) 

4.7 The contractor shall containerize, labef, handle, and store 
all hazardous waste in accordance with State and Fe~eral 
Regulations, reference 40 CFR 262.30 and 49 CFR 171' thru 177. 
Hazardous waste must be stored in a hazardous waste accumulation 
area approved by the Environmental Management Task Force. 

4.8 The contractor is responsible for providing proper storage 
of the hazardous waste generated within the scope of this 
~ontract in accordance with 310 CMR 30.300 and all other 
applicable State and federal regulations regarding hazardous 
waste. ~QJg: The cc,ntractc,i- is respc,nsible fc:,r the prc,pe,
handl ing ~ storage and disposal of all waste generated due to 
negligence on the contractor's part, and all waste generated by 
the contractor outside the scope of this contract. 

4.9 Hazardous waste generated · on Post or at a Fort Devens 
supported site, within the scope of this contract, shall be 
disposed of by- the contractor through the use of EPA form 8700-22 
<or required State equi~alent), with the use of a licensed 
hazardous waste hauler and a licensed hazardous waste 
treatment/diiposal facility, and coordination with the Fort 
Devens Environmental Management Task Force (far authorized 
manifest signature>. The Environmental Management Ta~k Force 
sha 11 authc,r i ze and supervise- the transport of all hazardc•Lts 
waste on Fort Devens and on the supported sites. The above 
referenced laws, regulations, and procedures shall be followed by • 
the contractor at all times. ~Q~: The contractor is 
re~ponsible f6r the proper handling and disposal of all waste 
generated due to negligence on the contractor's part, and all 
waste generated by the contractor outside the scope of this 
contract. Manifest and supporting documentation shall be 
delivered within three (3) working aays to IEMO for verification. 
Four (4) additional work hours shall be provided for manifest 
signature on the day of transportati o n. The Contractor should 
not plan on the manifest being returned earlier than the end of 
the 4-hour period. Th~ Contractor shall provide a Certificate of 
Disposal from the TSDF ~~ 

4.10 Any release of a hazardous waste or hazardous material, on 
Post or at si~es suppo~ted by Fort Devens, greater than 1 (one> 
pound or 1 Cone) gallon shall be immediately reported to the 
Fort Devens Fire De~artment at (508) 796-2117 and <Fort Devens 
Envirc,nmental Management Ta.sk Fc,rce, at (508) 796-3002/2195) 
during normal working hours. 

4.11 Under no circumstances are hazardo~s wastes to be 
transported onto Fort Devens. 

mKF31-92-B-0058 c-s 
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4.12 Less·hazardous or non-h~zar~ous materials will be 
substituted for hazardous materials, unless specificaily required 
elsewhere in this contract. Where hazardous materials are 
.needed, users will adhere to all applicable federal, OSHA, and 
State regulations regarding the · management:and handling of 
hazardous materials. In the absence of regulations, users will 
apply the best available technology or management i~ the use, 
handling, and disposal of hazardous materials. An•MSOS for each 
hazardous material to be used in the performance of this contract 
shall be submitted to the Contracting Officer. 

4.13 The.Contractor shall immediately contact the Installation 
Environmental Task Force Office any time they are contacted by a 
Federal, State or local environmental, public safety, or 
~ccupational health and safety regulatory agency, or are required 
by law to contact such agency. The Contractor shall state the 
name and telephone number of the agency point of contact, shall 
summarize the nature and substance of the contact, and shall 
p~ovide a copy of any written communication~ to the Contracting 
Officer not later than the end of the business day after sending 
it or receiving it. Any contact with such agency to determine 
the requirements of law as it relates to ~his contract shall be 
through th~ Installation Environmental Task Force Office. 

5. Grading - General: All areas cc,vered by the prc,ject, 
including excavated and filled sec:tic,ns and adjacent t.ransitic,n 
areas, shal 1 be uni fc,rml y smooth graded ·and c:c,mpac ted. The 
finished surface shall be free from irregular surface changes as 
is ordinarily obtainable from blade grader operations. All newly 
graded areas shall be protected from traffic and from erosion. 
Any settlement or washing away that may occur prior to acceptance 
shal 1 be repaired by the Cc,ntr 2- ctc,r at nc, c:c,st 'to the Government. 
All elevation~ and slopes shalf be in accordance with 
spec: if icat ic,ns. 

6. Sub-Grade: Grade the entire area tc, develc,p a compacted 
subgrade which when capped will pro~ide a smooth even slope 
transition from the match lines of phase IV-A and phase III to 
outside edge of the liner and tie into the existing drainage 
system. Expected drainage pattern is shown in Appendix~ on 
drawing #1. Subgrade ~ill material shall not have stones larger 
than si~ inches in any-~imension. The final six inch subgrade 
layer (directly beneath the sand buffer paragraph 7) shall not 
have any stones larger than 1/2 inch in any dimension. 

6.1 Subgrade shall be compacted in six inch lifts with at least 
four passes of compaction equipment <roller) delivering at least 
10 pounds per square inch of pressure. All ditches and gutters 
shall be finished to permit adequate drainage. 

DAKF31-92-B-0058 C-6 



7. Lower Cushion Layer: This buffer layer shall consist of 
compacted six inch clean sand layer free of all stones, roots or 
other foreign material that could puncture the fle1~:ible membrane 
liner. This layer will be placed on the finished subgrade and 
will have the gas venting system as descri_bed in par~ 8, 
installed in it prior to the placement of~he liner. The 
finished grade shall be free from irregular surface changes to 
prc,vide a smc,c,th surface fc,r placement c,f the flex~'ble membrane 
liner. This layer shall have a minimum hydraulic conductivity 
equal to or greater than 1 x 10 -3 cm/sec. See Appendix, drawing 
#4 for general configuration of layers. 

8. 6as Vent: Gas ventilatic,n system is tc, be installed undei
entire capped area on 100 foot grid with one run of pipe at 
-intersect of line at phase IV-A and IV-Band perpendicular run at 
"the intersect of line at phase III and IV-B. These 2 lines will 
act as the base lines for layout of the remainder of the grid. 

8.1 Gas vent piping shal 1 be 3" perfc,rate•d connected and crc,ss 
connected to form a square grid and so the entire system is tied 
together. Perforated caps shall be installed on pipe ends, 

8.1.1 Gas ven_t piping and cc,nnectic,ns (tees, elbc,ws, and caps) 
shall be perforated pipe. Pipe shall conform to A.S.T.M. F-405 
and F-667, and be installed in the sand cushion layer directly 
under the Flexible Membrane Liner. 

8.1.2 6" Schedule 40 steel vent pipe shall be installed at the 
center of the grid. See Appendix, Drawing #2 for detail of vent 
pipe installation. 

9. Flexible Meabrane Liner: 

9.1 APPLICABLE PUBLICATIONS: The fc,llowing publicatic,ns listed 
form a part of this specification to the extent referenced. The 
publications are referred to in th~ text by the basic designation 
only. ., 

9.1.1 Aaerican Society for Testing and Naterials <AST11) 
Publications: 

D 413-82 

D 61 8-61 < 1 981 > 

D 792-86 

D 882-83 

D 1004-66(1981) 

D.l\KF31-92-B-0058 

- r Rubber Property-Adhesion to Flexible 
Substrate 

Conditioning Plastics and Electrical 
Insulating Materials for Testing 

Specific Gravity and Density of Plastics 
by Displacement 

Tensile Properties of Thin Plastic 
Sheeting 

Initial Tear Resistance of Plastic Film 

C-7 
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D 1203-86 

D 1204-84 

D 1239-55(1982> 

D 1593-81 

D 1790-83 

D 3083-76(1980) 

and Sheeting 
Volatile Loss From Plastics Using 
Activated Carbon Methods 

Linear Dimensional Changes of Non~Rigid 
Thermoplastic Sh~eting or Film at 
Elevated Temperatur~s 

, 
Resistance of Plastic Films to 
Extraction by Chemicals 

Poly (Vinyl Chloride) ~esins 

Brittleness Temperature of Plastics Film 
b~, Impact 

Flexible Poly <Vinyl Chloride) Plastic 
Sheeting for Pond, Canal, and Reservoir 
Lining 

9.2 GENERAL REQUIREMENTS: 

9.2.1 Sand Layer: A 6 inch thick layer of sand 1-Jill be placed 
over base course layer in accordance with paragraph 7, before 
liner is installed. 

9.·2.2 SUB1'1ITTALS: Submittals shall be made in accc,r-dance with 
requirements of SPECIAL CONTRACT REOOIR81ENTS, mc,dified as 
indicated belc,w. 

9.2.3 l"laterial Certification: Material certification shall be 
submitted stating that the material meets or exceeds requirements 
of paragraphs 9.3 and 9.4. 

9.2.4 Warranty: Warranty shall be submitted, stating that leaks 
and defects of materials and wc,rkmanship in liner and joints 
shall be repaired or de·fect i ve pc,rtions rep laced on site with new 
material and work. Warranty shall extend for a 20 year period . 
from date of GOVERNMENT acceptance or completed project. 

9.2.5 Material Safety:-Data Sheet: The Contractor shall submit a 
,'Material Safety Data ~heet' to the COr for any chemical cleaners 
or adhesives to be used in .the performance of this contract. 
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9.3 LINER: 

9.3.1 Material: The liner shall be suitably formulated from 
homopolymer vinyl chloride resin of Type GP in accordance with 
ASTM D 1755, and compounded with suitable plasticizer, fillers, 
and additives to imp~rt durability. A biqci~e shall be included 
in the material to provide ·resistance to bi~logical degradation 
of the membrane. The membrane shall be iompounded,with carbon 
black and other ultraviolet stabilizers to provide'resistance to 
ultraviolet degradation. 

9.3.2 The carbon black shall be evenly dispersed to produce a 
uniform color. Water-soluble compounding ingredients shall not 
be emp l c,yed. 

"9.3.3 The membrane shall be uniform throughout and shall be 
free from dirt, oil, foreign matter, scratches, cracks, creases, 
bubbles, pits, tears, hol~s, pinholes, or other defects which may 
affect the serviceability of the membrane. 

9.3.4 The polyvinyl chloride (PVC) membrane lining shall be 
fabricated from a film width of not less than 59 · inches. 

9.3.5 The lap- seams shall be factc,ry bonded" using a liquid 
cement or commercially accepte~ dielectric sealing devices. Hot
~ir seaming methods shall not be used. Lap seams shall be used_ 
and have a 3/4-inch minimum laR and a 3/4-inch minimum electrode 
(die> width. The seams shall be water-tight and the strength of 
the bc,nded seam . in either the machine (lc,ngitudi-nal) c,r 
transverse directio~ of the film shall not be less than 80 
percent of the breaking strength of the film when tested in a 
similar direction, or shall tear the parent material when tested 
in peel adhesion. 

9.3.6 The film shall be capable of being bonded to itself by liquid cerrent for 
making field splices and .repairs. The contractor shall furnish tl_le rran~acturers_ 
.recx:mrended cerrent suitable for joining or .repairing the lar~ pieces in the 
field. The cerrent shall not be affected by sun or-water exposure and shall not produce 
any detrirrental effect to the film. 

9.3.7 Individual calendar widths of PVC shall be factory 
fabricated into large ~~nels. The manufacturer of the calendered 
rolls shall show where · a minimum of 2,000,000 square feet of its 
76 inch wide material has been installed for lining hydraulic 
structwres. Lap joint~ .wiJh a minimum joint width of 3/~ inch 
shall be used. Factori made splices sh~ll have·a strength of 80 
percent of the specified sheet strength. After fabrication, the 
lining shall be accordion folded in both directions and packa~ed 
for minimum handling in the field. Shipping boxes ~hall be 
substantial enough to prevent damage to conte~ts. 
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9.4 PROPERTIES: Physical properties c,f liner shall conform to 
Table, "Physical Properties". Liner samples shall be prepared 
for testing in accordance with ASTM D 618. 

PHYSICAL PROPERTIES 

Required Film 
Thickness (nominal) 

i!!Q_mill 

1. Thickness, mils, 
minimum 

2. Specific gravity, 
minimum 

3. Tensile properties: 

36 

1. 20 

a. Breaking factor, 80 
-each direction, minimum, 

l b s / i n • , ~-, i d t h 

b. Elongation at 300 
break, each direction, 
minimum, percent 

Prc,Q_er t):'._ __ _ 

c. Modulus a~ 100 
percent elongation, each 
direction, minimum, lbs/ 
in., width 

4. Bonded seam strength, , 
tensile, each direction, 
minimum, percent of 
breaking factc,r 

5. Bonded seam strength, 
peel adhesic,n 

6. Tear resistance 
(Graves>, each direction, 
minimum, <lbs min) 

7. Low temperature 
impact 

DAKF31-92-B-0058 

Required Film 
Thickness (no~inal) 

i.~Q._f!!!..l.l. 

30 

80 

FTB 

30 

Nc,t more than 
5 . specimens 
out of 10 shall 
fai.l .at -28. 9 
degrees C 
(-20 degrees F> 
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ASTM 
~est Methc,d -----------
D1593, para 
8. 1. 3 

D 792, 
Methc,d A 

D 882 

ASTM 
Test Methc,d 

D 882 

D 413 

D 1004 

D 1790 



8. Dimensional stability 
each direction, maximum, 

·percent 

9. Plastizer stability: 

a. Water extraction, 
maximum, percent weight 
loss 

b. Vc,latile 
ma:-: imum, percent 

1 C•SS, 

c. Resistca.nce tc, 
soil buriai, increase 
in modulus at 100 percent 
elongation each direction, 
ma:< imum, . percent 

9.5 INSTALLATION: 

9.5.1 Preparation: 

5.0 

(1.35 

0.7 

1 (I. (l 

D 1204, 15 
minutes at 100 
degrees C (212 
degrees F) 

D 1239 
1 mmers i c,n in 
50 degrees C 
< 122 degrees F) 
distilled water 
fc,r 24 hc,urs 

D 1203, 
Methc,d A 

D 3083, 30-
day sc,il 
bu1-ial 

9.5.1.1 Surfaces to be capped shall be smooth and free from 
sharp rocks, other sharp objects, vegetation, and stubble in 
accordance with paragraph 7, when liner is placed. 

9.5.1.2 Surfaces to . receive liner shall be inspecte~ by 
installer to determine whether there are defects present which 
might injure or impair its permanence or water-proofness. 

9.5.1.3 Surfaces to receive lirier shall be maintained in 
acceptable condition until liner installation is complete. 

9.5.1.4 Lining installation shall-begin only after certification 
referred to Lmder paragraph 9.2.2 "Submittals", has been 
furnished to and apprqved by Contracting Officer. 

9.5.2 Field Engineer:- Lining manufacturer's field enginee1- or 
technical representatf~e shall be present at all times during 
installation. 

9.5.3 SeaAtS: · Field s~ams shall be 100 percent visually 
inspected by CONTRACTOR and lining manufacturer·•s technical 
representative. Seams shall also be tested with a air blast or 
vacuum suction box test to locate any defects that are present. 
All defects shall be repaired and retested prior to covering. 
Flexible membrane liners shall be constructed tc, ensure that the 
seams connecting FML panels ·are oriented parallel to the slope 
and not across the slope. 

DAKF31-92-B-0058 C-11 
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9.5.4 Connections to Metal: Metal to be in contact with · 
membrane shall be fully sealed and bonded thereto, using trowel 
coat of compatible mastic over entir~ contact surfac~. A 
stainless steel clamp shall be placed around rubber boot at gas 
ventilation pipes. 

9.5.5 PLACING LINING: The PVC lining shalr be placed c,ver the 
prepared surfaces to be capped in such a manner as to assure , 
minimum handling. 

9.5.5.1 Fittings: The lining shall be closely fitted and sealed 
around inlets, outlets, and other projections through the lining. 

9.5.5.2 Damage: Lining damaged during installation shall be 
replaced or repaired by using an additional piece of lining. 

9.5.5.3 Field 3oints: Lap joints shall be used to se~l factory
fabricated panels of PVC together in the field. Panels shall be 
oriented on the slope to ensure ~hat seams connecting FML panels 
~re oriented parallel to the slope. Lap joints shall be formed 
by lapping the edges of panel, a minimum of 4 inches. The 
contact surfaces of the panels shall be wiped clean to remove all 
dirt, dust or other foreign materials. Sufficient cold-applied 
vinyl-to-vinyl bonding adhesive shall be applied to the contact 
surfaces in the joint area, and the two surfaces pressed 
together immediately. Wrinkles shall be smoothed out. Field 
splices shall have a strength of 80 percent ~f the SRecified 
~heet strength. A minimum of one test per field splice sh~ll be 
performed to ensure that the minimum specified strength is 
attained. Results of field splice tests shall be submitted to 
the Contracting Officer. 

9.5.5.4 .J'oints to Structures: Curing cc,mp·c,unds and coatings 
shall be completely removed fr 0:·m the joint area. J'c,ining c,f PVC 
to concrete shall be made with vinyl-to-vinyl concrete adhesive 
and mechanically fastened~ Unless otherwise shown on drawings, 
the minimum width of cc,ncrete to PVC joint shall be 8 inches. 

9.5.5.5 Repairs ·to PVC: Any necessary repairs to PVC shall .be 
patched with the lining material itself and cold applied vinyl
to-vinyl splicing adhesive. The splicing adhesive shall be 
applied to the contact.-surfaces c,f both the patch and 1 ining to 
be repaired, and the ~wo surfaces pressed together immediately. 
Wrinkles shall be smoothed out. 

9.5.5.6 Quality of Workaanship: Completed joints shall be 
tightly bonded. Linin~ injury from scuffing, p~netration by 
foreign objects, and distress from rough subgrade shall be 
replaced or covered and sealed with an additional layer of PVC of 
the proper size. A technical service representative of the 
lining manufacturer shall instruct CONTRACTOR'S personnel in 
correct methods for handling and installing liner. 

DAKF31-92-B-0058 C-12 



9.5.5.7 ANCHORASE: Immediately following liner installation~ 
cloth bags filled with sand shall be placed over it. Bags shall 
be placed as required to prevent liner from billowing in wind. 
Bags shall remain until sand layer is placed over liner. Sand 
will be provided and placed over membrane as specified in 
paragraph 10. Liner shall not be left exposed to the atmosphere 
without protection of the sand layer for ~o~e than 48 hours. 

9.5.6 SPECIAL EDSES: Alc,ng Phase III match line and Phase IVA 
match line, the liner edge shall be seamed to the existing liner 
in accordance with the manufacturer's recommendations. Along the 
South and West edges the liner shall be locked in place as shown 
in Appendix, drawing #3, Liner/Membrane Anchor Trench. 

10. TOP CUSHION LAYER: After installatic,n and acceptance c,f the 
:fle~ible membrane liner, a minimum of 6 inches of clean sand as 
defined in pc.'1.1-agraph 7 "Lo1._ie1- Cushic,n Layer", shall be spi-ead c,n 
top of the liner to serve as a cushion and buffer to protect the 
liner. This layer will be uncompacted and in addition to being a 
buffer shall act as a filter/drainage layer, see Appendix, 
drawing #4 for general configuration of layers. 

11. TOPSOIL LAYER: The topsc, i l shal 1 be obtained frc,m c,ff-
si te sources by the contractor. Topsoil shall be certified as 
free of hazardous materials as defined by State and Federal 
Hazardous Material regulations. The topsoil shall be a fertile~ 
friable, loam consisting of a mixture of clean sand~ silt and 
clay containing between 7 and 25X organic matter (determined by 
ignition) and exhibiting sandy and clayey properties in equal 
proportions. The topsoil will be uniform in -materials and 
texture, free from subsoil, clay lumps, sod, woodchips, stumps, 
root~, stones larger than 1 1/2 inches in any dimension, glass 
fragments, bottles, cans, metal, construction debris, other 
foreign materials and materials toxic to grass. 

11.1 Topsoil shall not be placed when subgrade or topsoil are 
frozen, excessively dry or excessively wet. The topsoil shall be 
spread uniformly over the sand buff'"er/drainage layer to depth 
that when compacted will provide a minimum 12 inches of topsoil 
and will bring the final lawn and grass surfaces to required 
finished elevation of the cap. The surface of the areas to be· 
turfed shall be rolled.~nd finished to provide a firm base for 
subsequent c,peratic,ns ~'nd p1-oduce a surface suitable fc,r the 
ap~lication of turf materials and the establishment of turf. 

11.2 Soil Amendaents: : Limestc,ne and fertilizer -

11.2.1 Limestone: 
shall be spread in a 
mechanical spreader, 
which will result in 

rw<F31-92-B-0058 

Ground or pelletized agricultural limestone 
uniform application using approved 
over the surface to be seeded, at a rate 
pH of 6.5 for the top 3 -inches of soil. 
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11.2.2 Fertilizer: Fertilizer shall be a complete commercial 
product, uniform, dry and free flowing. Fertilizer shall 
consist of the following analysis of nutrients by w~ight. 

Nitrogen 10¼ 
Phosphoric Acid <P202> 10¼ 
Water Soluble Potash (K20) - 10¼ 

11~2.2.1 Fertilizer shall be spread in a uniform application 
using approved mechanical spreader, over the entir~ area to be 
seeded, at the rate of 800 lbs per acre. 

11.2.3 After application the lime and fertiliz~r shall be 
incorporated into the top 3 inches of soil by disking, harrowing 
or other approved means. The surface shall then be leveled to 
remove ruts, mounds, ridges or-pockets and low spots where water 

:can collect and any other faults observed, leaving a plane and 
uniform surface in preparation of seeding. 

12. VEGETATIVE COVER: 

12.1 Seed Characteristics: Gi-ass seed shal 1 be of previc,us 
year"s crop with not more than 0.5 percent weed seed, and not 
more than 1.75 percent non-crop seed, by weight. Seed shall be 
delivered to site in sealed containers, labeled with name of seed 
grower and seed formula. Seed shall be dry and free of mold. 
Seed shall be certified as meeting the following requirements: 

NaJDe_of_Seed 

Festuca elatic,r 
Kentucky "31" 
Tall Fescue 

Trifolium repens 
White Clover 

Lolium multiflorum 
Annual Ryegrass 

Percent by 
Weight in 
_Nixture __ 

65 

20 

15 

MinilllWII 
Percent 
eYr:i!Y_ 

97 

"'t 85 

95 

Nini-.im 
Percent 

Geraination 

90 

80 

90 

12.1.1 Seed shall be ~~read with approved mechanical spreader to 
give uniform application by making two equal applications. The 
direction of the spreader travel for the second pass shall be 
perpendicular to the fi:rst pass. Seed shall be applied at the 
rate of 150 lbs per acre. 

12.1.2 Seeding shall not be done when its raining or snowing or 
when wind velocity exceeds 5 MPH. 
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12.1.3 Following seeding, area shall be lightly raked or dragged 
to mingle seed with top 1/8 to 1/4 inch of soil. Areas shall 
then be smoothed, stones and other debris larger than 1-1/2 
inches in any dimension and which are visible on surface shall be 
removed, and surface shall be rolled with a roller having weight 
of 60 to 90 pounds per foot of width and di~meter equal to or 
larger than 2 feet. 

12. 2 Hydro-Seeding: At CONTRACTOR'S c,pti c,1,, seed' may be spread 
by hydroseeding method, utilizing power equipment commonly used 
for that purpose. Seed~ lime fertilizer, and mulch shall be 
mixed and applied to achieve application quantities specified 
herein for cc,nventic,nal seeding methc,d, with mulch applied · at 
rate of 1,200 pounds per acre. Material shall be applied in two 

.equal applications, with equipment during second pass moving 
·perpendicular to direction employed during first pass. Other 
provisions specified above for conventional seeding shall apply 
also to hydroseeding. 

12.3 SODDING: 

12. 3. 1 Sod: Sc,d may be emp l c,yed at CONTRACTOR" S c,pt i c,n. in lieu 
of conventional lawn and grass construction specified. 

12. 3. 2 Cutting and Delivery: Afte1- Cc,1,tract i ng Office1- c,r 
designated representative's inspectic,n and apprc,val_ c,f sc,d 
source, sod shall be cut into square or rectangular sections, 
retaining sufficient nati~e soil on roots for protection and 
continued viability of grass. Sod shall be kept moist during 
delivery and while in stacks, and shall be protected from 
exposure to wind, sun and freezing. Sod shall be cut and moved 
only when soil moisture conditions are favorabl~ to successful 
planting. Sections of sod may vary in length but shall be equal 
in width and not larger than will permit lifting and handling 
without breaking. Sod shall not be dumped from vehicles. If 
necessary, ground shall ~e watered to optimum moisture content 
before sod is · cut. Damaged sod wi{l be rejected. 

12.3.3 Placing: Edges of sc,dded areas shall be smooth, and 
sodded areas shall conform to design cross sections and grade. 
At edges adjacent to curbs, paved areas, etc., top surface of 
earth in sod shall b~:J/2 inch below adjacent hard surface. 

12.3.4 Surfac~ of completed sodded area shall be smooth. Sod 
shall be laid edge-tc,-,edge·, with tight-butted, staggered jc,ints. 
Immediately after laying, sod shall be pressed _firmly into , 
contact with sod bed by tamping or rolling, to eliminate air 
pockets. Following compaction, screened topsoil of good quality 
~hall be used to . fill cracks, and excess soil shall be worked 
into grass with rakes or other suitable equipment. Grass shall 
not be smothered with excess fill soil. · 
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12.3.5 On slopes steeper than 3 to 1, sod shall be held securely 
in place by fastening lines of sod with wooden stakes. The 
stakes shall be not less than 12 inches in length, and they shall 
be spaced 3 feet apart and driven flush with the surface of the 
sod. Other methods of fastening sod to ~lopes may be used where 
.staking is nc,t practical upon apprc,val by t-he Cc,ntracting 
·officer's Representative. 

12.3.6 Immediately after sodding operations have been completed, 
entire surface shall be com~acted with culti-packer roller or 
other approved equipment weig~ing 100 to 160 pounds per foot of 
ro 11 er. 

12.3.7 Completed sod shall immediately be watered sufficiently, 
to uniformly wet soil at least to the bottom of the sod. 

12.4 Planting Periods: Planting shall be done only within 
following periods: 

1.!gm §m:Jng E2ll 

Seed April 15 tc, Mc.y 15 August 20 tc, Octc,ber 
Sc,d Apr i 1 15 tc, JLtl y 1 AugLtst 20 to Octc,bei-

13. MAINTENANCE: 

Except as otherwise specified bel~w, 

1 
15 

13.1 Operations: 
maintenance shall 
established lawn, 

include all operations.required to produce an 
including but not limited to: 

Mc,wi ng 
Replanting 
Resc,ddi ng 

13.2 Timing: 

Watering 
Lime and Fertilizing 

13.2.1 Maintenance of lawn and grass areas shall begin upon 
completion of seeding or sodding. 

13.2.2 Maintenance shall continue until completion of extended 
maintenance peric,d as~,..specified in paragraph ·14: EXTENDED 
MAI-~. ..~ 

13.3 Repairs: 
: 

13.3.1 After grass h~s sprouted, areas which fail to show· 
uniform stand of gras~ shall be replanted as often as necessary 
to establish acceptable stand of grass. 

13.3.2 Scattered bare spots shall not exceed 72 square inches 
each. 
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13.3.3 Scattered bare spots not exceeding total of 15 percent of 
areas sown with seed will be acceptable without reseeding 
required. 

13.4 Mowing: First mowing shal 1 be dc,ne- when average height of 
grass is 2-1/2 inches, with mower set to ~ut at height of 2 
inches. Subsequent mowings shall be made .at intervals not 
greater than two weeks, with height of cut set at~ inches. With 
Contracting Officer's prior permission, mowings during periods of 
slow dormancy may be spaced at greater intervals. 

13.5 Lime and Fertilizer: If la1-in 01- grass is established in 
fall and maintenance is required to continue into spring months, 
a stande,1-d · agr icul tLll-e soi 1 test wi 11 be made and the grassed 
area shall receive application of lime and fertilizer. Lime and 
fertilizer shall be spread in uniform layer over entire lawn 
surface. Lime shall be applied at a rate whi~~ will achieve a 
soil pH of 6.5. Fertilizer with an analysis of 10-10-10 shall be 
applied at the rate which will result in 80 lbs ·of nitrogen per 
acre. 

14. EXTENDED MAINTENANCE: The CONTRACTOR shall maintain grass 
for one complete growing season, April 15 through October 15, 
following contract completion date. Extended maintenance 
opei-atic,ns shci.11 cc,nfc,1-m tc, parag1-aph 13_: MAINTENANCE. 

14. 1 Erosion Protection: La1-.Jn and grass areas wi 11 be prc,tected 
against erosion until acceptance of completed turf. Eroded areas 
shall be repaired with acceptable fill material and re-seeded. 
If grass area cannot be established by seeding, sod will be used. 

- :-
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