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BCT PLAN OF ACTION
MANAGEMENT OF DEBRIS DISPOSAL AREAS

INTRODUCTION

During the collection of information for preparation of the Master Environmental Plan
(MEP) and subsequent studies, the Army has identified a number of demolition debris
disposal areas throughout Fort Devens. These disposal areas are in addition to the Shepley's
Hill Landfill which has served as the primary solid waste disposal location at the installation.
This 80-acre facility (AOC 5) is closing under a state-approved Resource Conservation and
Recovery Act (RCRA) Subtitle D Closure Plan and is being further studied under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA -
"Superfund").

The disposal areas have been the subject of investigations under CERCLA for the past three
years. Table 1 presents information on the seven most significant disposal areas which are
the primary focus of this discussion. The debris disposal areas have been found to pose
varying risks to public health and the environment. The Army has determined from
discussions with both federal and state regulatory agencies that all disposal areas must be
managed, with the minimum requirements being those outlined in the Massachusetts solid
waste management regulations. The Army and its contractors have been developing
management options based on the degree of threat, cost, and technical practicality.

* At one point in the assessment process, the Army considered nominating the lowest risk
disposal areas for No Further Action (NFA) under CERCLA and managing them under the
State solid waste regulations. However, it was finally decided to address all the disposal
areas under CERCLA due to the benefits of: (1) a consistent administrative approach for all
sites; (2) similarity of waste material; and (3) the administrative difficulty in mixing
CERCLA and non-CERCLA waste.

The management of the debris disposal areas is being further influenced by property reuse
considerations. The Massachusetts Government Land Bank (MGLB) and its consultants have
indicated that water supply and wastewater resources, as well as property values, will be
affected by the management options chosen for the disposal areas.

Additionally, the Army has recognized the potential positive impacts of managing debris
disposal areas in a holistic manner, in particular the cost savings from lower operating and
maintenance requirements at a consolidated disposal area.

Fort Devens, Massachusetts
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PURPOSE

The purpose of this Plan of Action is to identify and evaluate options, and document BCT
decisions relative to disposal area management that will:

1. provide the optimum combination of protectiveness and cost;

2. accelerate restoration;

3. attain the highest public acceptance;

4. reduce the Army's long-term CERCLA liability; and

5. to the extent practical, alleviate land use restrictions.

BACKGROUND

The following information summarizes the current situation at Shepley's Hill Landfill and the
significant debris disposal areas at Fort Devens (see also Table 1).

AOC 5 - Shepley's Hill Landfill. The RI/FS work effort is complete and the Army has
prepared a Proposed Plan for comment. The plan calls for some important cap
improvements, groundwater monitoring, and a contingency for groundwater extraction and
treatment if the present closure proves ineffective in mitigating the off-site migration of
contaminants (primarily arsenic) in groundwater.

The plan relies on regulatory acceptance of closure of the landfill under the Massachusetts
solid waste regulations. At this time, the state agency has identified some deficiencies in the
submittal of closure documentation by the Army. EPA has stated that it is unwilling to
execute the ROD until all State requirements are satisfied.

SA 6 - South Post Farm Dump. The Army has characterized this small disposal area by test
pitting. However, analytical samples have not been collected. Since this area contains only
500 cubic yards of waste, the Army has decided that its removal is the most effective
solution.

Fort Devens, Massachusetts
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AOC 9 - North Post Landfill. SI work has been completed and data indicate that there is
little ecological risk posed by the approximately 56,000 cubic yards of waste. However,
contaminant levels in groundwater monitoring wells above MCLs are a concern to EPA.

* The MGLB is evaluating the potential physical and environmental impacts from continued
use and improvements to the wastewater treatment facility. A key concern is that increased
water infiltration may force groundwater into the disposal area material, potentially
exacerbating contaminant release.

The AOC 9 area, due to its location near the wastewater treatment facility and remote
installation location, has limited future use potential and is a candidate site for consolidating
debris from other locations.

AOC 11 - Lovell St. Landfill. RI work is ongoing at this 35,000 cubic yard disposal area
located in a meander of the Nashua River. In-place closure of the disposal area may prove
technically difficult and environmentally unsuitable.

SA 12 - Range Control Landfill. SI work has been completed and data indicate that there is
little risk posed by the approximately 9,000 cubic yards of waste which has been discarded
over a steep embankment into the Nashua River wetland. Since in-place closure of the
disposal area at the steep grade appears impractical, the Army has decided that its removal is
the most effective solution.

* SA 13 - Lake George St. Landfill. This 10,000 cubic yard debris disposal area poses no
significant risk as shown by SI efforts. In-place closure of such a small area appears
impractical and, therefore, removal of the waste is the recommended Army solution.

AOC 40 - Cold Spring Brook Landfill. The Army's RI/FS efforts were recently completed
and a Proposed Plan was being drafted when the regulatory agencies and the MGLB
questioned the adequacy of the waste characterization. The primary issue for those parties is
the proximity of the landfill to the Patton Road Well. The BCT tentatively agreed that in-
place closure of the 100,000 cubic yards of waste material with an enhanced RCRA Subtitle
D (composite) cap with pre-design investigations directed at defining waste extent and
characteristics will satisfy MADEP and USEPA concerns and allow the ROD process to
proceed.

Fort Devens, Massachusetts
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AOC 41 - South Post Farm Dump. SI efforts were completed in the debris area and RI'
efforts are ongoing for groundwater contamination. This 1,500 cubic yard debris disposal
area poses no significant risk. In-place closure of such a small area appears impractical and,
therefore, removal of the waste is the recommended Army solution.

DISPOSAL OPTION DEVELOPMENT

The Army's available data and information indicate that in-place containment of the larger
dumps (9,40) would be more cost-effective than excavation and consolidation at a central
facility or, alternatively, excavation and off-site disposal.

Specifically, the FS for AOC 40 showed that there would be an approximate $3 million
difference between closure in-place and disposal at a specially constructed consolidation
facility. (An economy of scale was built in, at MADEP's request, considering an amortized
rate per yard based on construction and use of a consolidation facility which would
accommodate more than double the capacity needed for AOC 40.) Based on this information
alone, it has been difficult for the Army to justify the $3 million expense to satisfy the
MGLB's water supply concerns.

At the request of the Fort Devens Deputy Installation Commander, a matrix of six debris
disposal options and evaluation criteria was developed in cooperation with the regulatory
agencies and the MGLB (see Table 2). The options and evaluation criteria were established
during a "brainstorming" session at the BCT meeting of January 25, 1995.

Some important assumptions in the development of options include:

1. Based on previous siting studies for Fort Devens, there are only two adequate waste
consolidation locations: the North Post Landfill and the area near Shepley's Hill
Landfill.

2. The consolidation facility must have a bottom liner, leachate collection, and a single
top liner (Subtitle D) to meet MADEP requirements.

3. Consolidation on top of the closed Shepley's Hill Landfill is not technically and
economically justifiable due to waste settling issues. Therefore, the Army has
established that any consolidation facility would be built as a separate unit next to the
main landfill.

4. Based on MADEP solid waste requirements (and settlement issues), consolidation at
the North Post Landfill would require excavation of AOC 9, construction of a bottom
liner and leachate collection system, and replacement of the AOC 9 material in the
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new facility. No consideration has been given to construction of the consolidation
facility directly on top of portions of the undisturbed North Post Landfill.

B 5. The smaller debris disposal areas (6,12,13,41) will be addressed as a single "bundle"
of wastes. Engineering and design associated with these four areas will be

coordinated and a single solution for all four will be established.

6. As per discussions with the regulatory agencies, an enhanced Subtitle D cap will be
required for in-place containment of AOC 40. Subtitle D caps are assumed here for
in-place containment of AOCs 9 and 11. However, AOC 9 could require closure
with a Subtitle C cap, depending upon the outcome of further investigations.

7. Excavation and relocation of debris disposal areas will eliminate the need for
environmental monitoring at the excavation site.

8. The consolidation facility will not accept hazardous waste and, therefore, will be
designed as a Subtitle D facility. Hazardous waste, encountered during excavation,
will be managed at an off-site RCRA-approved facility.

9. The Army will consider (but may reject) landfill reclamation based on technical
practicality and cost-effectiveness.

Based on meetings and discussions, the regulatory agencies and the MGLB have expressed
preference for Option No.2, excavation of all the debris disposal areas and consolidation at
the Shepley's Hill Landfill area facility.

OPTIONS ANALYSIS

The matrix of Table 2 evaluates each of the six options against ten evaluation criteria which
were established during the BCT brainstorming session.

Long-term Effectiveness. This criterion represents the overall effectiveness of the option to
meet its goal of protection of public health and the environment. Due to the generally low
existing risk levels and the sophisticated design required by the applicable regulations, all
options will be highly effective. However, removal of debris provides a level of reliability
which is greater than in-place closure, assuming the possibility of an unexpected release from
a landfilled container or flooding in the Nashua. The long-term effectiveness of any option
which leaves AOC 9 in-place may be affected by the expansion of the wastewater treatment
facility.

Fort Devens, Massachusetts
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Short-term Impacts. This criterion addresses the effects of construction activities on the
public and the environment. In short, higher levels of excavation and hauling activity
associated with debris disposal consolidation will have greater impacts, such as dust and
noise generation.

Infrastructure Impacts. This criterion primarily addresses the effects of implementation on
the building of new roads and facilities. Two locations are affected most: AOC 40 due to
planned Patton Road improvements; and AOC 9 due to planned continued use and
improvements to the wastewater infiltration system. Although these issues can be handled
during in-place closure engineering, the overall impacts are lessened by disposal area
removal.

Water Supply Impacts. This criterion is directed primarily at potential impacts on Patton
Well from AOC 40. Although investigations have shown only low-level metals
contamination of groundwater in the vicinity of the debris, debris removal will reduce any
uncertainty and eliminate the need for any contingency planning.

Implementability. This criterion addresses the ease of construction, including meeting
regulatory and administrative process requirements. In general, in-place containment is
easier to implement than excavation, hauling, and construction of a new consolidation
landfill. However, there are uncertainties associated with controlling groundwater infiltration
of the waste at AOC 9 and controlling erosion of AOC 11 waste during Nashua River flood
conditions. The U.S. Fish & Wildlife Service has expressed concern about in-place closure
of AOC 11 in the Nashua River area.

Landfill Management. This criterion considers the administrative difficulties associated with
the long-term management of closed landfill facilities. In short, more landfills require more
complicated logistical efforts.

Cost. Costs include capital and O&M. Table 3 shows the level of detail that has been used
in the analysis.

Land Reuse Potential. In general, in-place closure restricts land reuse.

Fort Devens, Massachusetts
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Public Acceptance. This criterion is a general assessment of the public's preference.
Experience has shown that excavation and consolidation of debris is preferred by the public.
However, experience has also shown that the public is adverse to the unwise exf5enditure of

* public funds.

CONCLUSIONS

Of primary importance to the BCT is that, although the site-specific FS for AOC 40 showed
an approximate $3 million difference between in-place closure and moving waste to a
consolidation landfill, Tables 2 and 3 show that when considering the management of all
debris disposal areas on Fort Devens, the overall cost difference between Option No. 1 (low
cost option) and Option No.2 remains at about $3 million. This is due to the following basic
costing issues:

1. Due to economy of scale, it is $800,000 less expensive to consolidate the debris area
bundle with other waste than to dispose of the 20,000 yards off-site.

2. It is equally expensive to remove AOC 11 as to cap in-place due the logistics of
working in the Nashua River floodplain.

3. It is approximately $800,000 more expensive to excavate and consolidate AOC 9 than
to close it in place.

In addition to being more costly, disposal area excavation/consolidation poses other
disadvantages, including higher hazard potential for site workers, the potential for noise and
dust generation, impacts on existing roadways, and a longer implementation schedule
associated with the design and construction of the consolidation facility.

The advantages of consolidation include the elimination of any environmental monitoring,
insurance against future subsurface container releases at each disposal area and flooding of
the Nashua River near AOC 11. Another key advantage to the BCT is quick community
acceptance which will reduce delays in the ROD and remedial action process. The
administrative issues related to long-term monitoring at many closed landfills will also be
mitigated.

Other advantages of consolidation over in-place closure relate to infrastructure, water supply,
and land reuse impacts. Although these factors do not directly affect the Army which is
closing Fort Devens, there is still an indirect affect due to community acceptance of the
remedy.

Fort Devens, Massachusetts
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RECOMMENDATIONS

Based on the analysis presented in Table 2, considering the stated advantages to consolidation
of debris disposal areas, it may be practical for the BCT to consider the implementation of
Option 2. However, this will result in an approximately $3 million incremental cost over the
low cost Option No.1.

The incremental cost for excavation and consolidation can be offset by savings in a number
of areas, contingent upon regulatory agency and MGLB acceptance. Many of the cost saving
considerations were discussed and agreed to at the BCT meeting of March 15, 1995. These
considerations, which include many of the assumptions outlined in the Disposal Option
Development section of this Plan of Action are outlined below:

1. Consolidation on top of the closed Shepley's Hill Landfill is not technically and
economically justifiable due to waste settling issues. Therefore, any consolidation
facility would be built as a separate unit next to the main landfill.

2. Excavation and relocation of debris disposal areas will eliminate the need for
environmental monitoring at the excavation site.

3. The Army will consider (but may reject) landfill reclamation based on technical
practicality and cost-effectiveness.

4. The consolidation facility will not be designed for hazardous waste disposal and,
therefore, will be designed with a Subtitle D cap. Hazardous waste, encountered
during excavation, will be managed at an off-site RCRA-approved facility.

5. A single consolidation FS/PP/ROD will suffice to administratively manage all the
debris disposal areas under CERCLA, with the AOC 40 FS incorporated by
reference.

6. Because Option 2 includes the excavation and removal of landfilled materials at AOC
09, the need to conduct a formal RI at this disposal area can be eliminated.

7. The regulatory agencies agree that, with the removal of debris and associated residual
contamination, no additional sampling will be necessary in these areas.

8. Certain contaminated and uncontaminated soils can be used in the consolidation
facility if the waste meets MADEP solid waste disposal policy limits.

9. Interim storage of contaminated and uncontaminated soils to be discarded in the

landfill will be allowed at Building 202 as long as the appropriate containment and
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control efforts exist. MADEP agreed that soils contaminated with PCBs at
concentrations less than 50 ppm can be stockpiled as long as it is properly controlled.

* 10. The MGLB will consider providing financial assistance to help offset the cost
differential between Option 1 and the selected Option 2.

Fort Devens, Massachusetts
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USEPA and MADEP signatures constitute concurrence with this BCT
Plan of Action.

i ES C. CHAMBERS Date
RAC Environmental Coordinator

U.S. ENVIRONMENTAL PROTECTION AGENCY

JAMES P. BY E Date
Fort Devens Remedial Project Manager

,q\Concur
'] Non-concur (Please provide reasons for non-concurrence in

writing)

MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PROTECTION

D. LYNNE WELSH Date
Section Chief, Federal Facilities - CERO

Concur
Non-concur (Please provide reasons for non-concurrence in

writing)

In addition, MGLB signature constitutes concurrence with this BCT
Plan of Actio.---'S,;'/ " ,' 7'

/,, / /. -. / ._.

DAVID S. KNISELY Date
Counsel, Massachusetts Government Land Bank

C concur
Non-concur (Please provide reasons for non-concurrence in

writing)
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TABLE 1
DEBRIS DISPOSAL AREA SUMMARY

SA/AOC No. Name Estimated Volume Current
(cy) Status

6 South Post Farm 600 Test pitting complete. RemovaW
Dump recommended.

9 North Post Landfill 56,000 SI complete. Ready to initiate
RI/FS.

11 Lovel St Landfill 35,000 RI near completion.

12 Range Control Landffill 9,000 SI complete, Removal
recommended.

13 Lake George St. 10.000 SI complete. Removal
Landfill recommended.

40 Cold Spdring Brook 40,000 RI/F$ ccmplete. Ready to Issue
Landfill Proposed Plan.

41 South Post Farm 1,500 SI complete. Removal
Dump recommended for debris area. RI

ongoing for groundwater
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TABLE 3
DISPOSAL AREA MANAGEMENT OPTIONS

COST DETAIL
SA9 AOC 11 AOC 40 Bundle Volume

OPTION 56000 35000 100000 20000 Total S Total
I Cap in place, cy 56,000 35,000 100.000 0 191.000. CIP S S2.050.000 S1,740.000 S2,437,000 so 56.227,000

Sed/drum removal so SO $1.323.000 $0 S1.323.000
Excav volume, cy 0 0 0 20,000 20,000
Excav. & Haul so so so so so
Site Restor. & Cont. 50 s0 50 S226,570 S226.570
Off-site disposal, cy 0 0 0 20,000 20.000
Excav, haul. dispose off S 1.620,320 S9.396.890

2 Cap in place, cy 0 0 0 0 0
CIP $ so so so so so
Sed/drum removal so SO S1,735.150 so S1.735.150
Excav volume. cy 56,000 35.000 100.000 20,000 211,000
Excav. & Haul S456,400 S285.250 S815.000 $203,000 S1.759.650
Site Restor. & Cont. $634,396 $396,498- SI,132.850 S226,570 S2.390.314
Consolidate volume, cy 56.000 35,000 100.000 20,000 211,000
Consol. S $6.552,000 $12.437,114

3 Cap in place, cy 0 35,000 0 0 35.000
CIP 5 50 S1,740.000 50 50 S1.740.000
Sed/drum removal $0 50 S1.735,150 $0 S1.735.150
Excav volume, cy 56,000 0 100,000 20.000 176,000
Excav. & Haul $456,400 SO S815.000 $203.000 S1.474.400
Site Restor. & Cont. 50 $0 $1,132,850 S226,570 S1.359,420
Consolidate volume. cy 56,000 0 100.000 20,000 176,000
Consol. $ 55,800,000 S 12.108.970

4 Cap in place, cy 0 0 0 0 0
CIP S so so so so so
Sed/drum removal o0 S0 S1,735.150 s0 S1.735.150
Excav volume, cy 56,000 35,000 100,000 20,000 211.000
Excav. & Haul S456,400 $285.250 S815.000 S203,000 S1.759,650. Site Restor. & Cont. SO S396,498 S1.132.850 S226,570 S1.755,918
Consolidate volume, cy 56,000 35,000 100,000 20,000 211.000
Consol. $ 56,552,000 $11,802,718

5 Cap in place, cy 56.000 35,000 0 0 91.000
CIP S S2.050,000 $1,740,000 50 50 $3.790.000
Sed/drum removal 50 S0 $1.735.150 s0 S1,735.150
Excav volume. cy 0 0 100.000 20,000 120,000
Excav. & Haul so S0 S815.000 $203.000 $1.018.000
Site Restor. & Cont. $0 SO 5 $1.132.850 S226.570 51,359.420
Consolidate volume, cy 0 0 100,000 20,000 120,000
Consol. $ $4,600.000 S 12,502,570

6 Cap in place 0 0 100.000 0 100.000
CIP S $0 $0 S2,437.000 so S2.437,000
Sed/drum removal 50 $0 S1,323.000 50 S1.323.000
Haul volume 56.000 35,000 0 20,000 111.000
Excav. & Haul $456.400 S285.250 SO S203,000 S944.650
Site Restor. & Cont. S634.396 S396,498 SO S226.570 S1.257,464
Consolidate volume 56.000 35,000 0 20,000 111.000
Consol. S S4.400.000 $10.362.114

Notes:
In - place cap for AOC 40 is enhanced "D' cap (i.e., composite cap).
CIP S include 25 % contingency, plus 30 % for healty & safety, administrative, engineering,
and services during construction.

Sed/drum removal includes sed/drum removal costs at CSBL plus associated wetland.
restoration (includes contingencies, health & safety, administrative, etc.).

Estimated waste excavation cost is S 2.75/cy
Estimated waste haul cost is S 5.40/cy for four mile distance using 20-cy trucks (applies to AOCs 9 and 11).
Estimated waste haul cost is S 7.40/cy for for "Bundle" using 20-cy trucks (6 mile typical).
Site restoration and contingency includes site restoration plus 25 % contingency for excavation, hauling.. and restoration, and 30 % for healty & safety, administrative, engineering, and services during construction.
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ABB
ASEA BROWN BOVERI

MEMORANDUM

PROJECT: Landfidl Remediation Feasibility Study
Devens, Massachusetts

BY: Mike Donnelly

DATE: January 9, 1997

SUBJECT: Debris Volume at AOC 9

Previous Debris Volume Estimates

For the draft Consolidation Landfill FS, 1995, ABB-ES estimated the debris volume of AOC 9 at
56,000 cy, based on 8 test pits conducted in 1992 and 1994. The AOC 9 landfill is a cluster of 5 areas
that covers about 7.5 acres. Most of the waste was in one main 6.2 acre area. The average depth of
waste was about 5 feet.

.@ In 1996, SEA Consultants reported the results of their investigation of AOC 9 to the Massachusetts
Government Land Bank. Part of the investigation included making 21 test pits, and evaluating the test
pit data to re-estimate the area and volume of AOC 9. SEA reported the area at 8.5 acres, the volume
at 154,000 cy, and an average depth of about 11 feet.

ABB-ES has examined the information in the SEA report and the results of all of the test pit data to
date. Figure 1 of the SEA report is attached to this memo to illustrate the test pit locations. A new set
of ABB-ES calculations is also attached.

Evaluation of Recent Data

Of the 5 waste areas that make up AOC 9, the smallest 4 areas contribute about 15 % of the total
debris volume. The 15 % ratio applies to ABB-ESs earlier estimate and SEAs more recent estimate.
After reviewing the test pit depths for the 4 smallest areas, ABB-ES agrees with SEAs reported debris
area of 2.3 acres and volume of about 22,000 cy.

The largest area contains about 85 % of the debris volume and ABB-ES has looked closely at the
debris depths from all test pits. Because the area is irregular, five subareas were created to facilitate
volume calculations. The subareas and test pit depths are shown on the attached Figure 1. The attached

volaoc9.doc
1/21/9701



calculations are referenced to the subarea and its average debris depth. For the 6.2 acre area, the debris
volume is 80,000 cy and the average depth is about 8 feet.

The total debris volume for the entire AOC 9 is 102,000 cy that, with a contingency factor, becomes
112,000 cy.

volaoc9.doc
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ABB
BASEA ROWN BOVERI MEMORANDUM

PROJECT: LandrIl Remediation Feasibility Study
Devens, Massachusetts

BY: Mike Donnelly

DATE: January 9, 1997

SUBJECT: Landfidl Debris Volumes

Summary of Debris Volumes

This memorandum summarizes debris volumes in the seven landfills of the Landfill Remediation
Feasibility Study in the tabulation below. Landfill information includes volumes that help estimate the
cost of excavating, hauling and placing debris in a new consolidation landfill, and areas that help
estimate the cost of capping in place. Some of the landfills have new volumes revised for this report
using recent data. New calculations for the revised volumes at each landfill are included in this
appendix as listed below. Other debris volumes presented here are taken from several documents, and
the sources of the volumes are listed separately below.

LANDFILL DEBRIS VOLUMES
Landfill Area Average Volume

(acres) Depth (cy)
____ ____ ___(ft)

SA6 0.2 3 500
SA 12 0.5 12 8,700
SA 13 0.6 10 10,000
AOC 41 0.2 5 1,500
AOC 9 8.5 8 112,000
AOC 11 2.5 9 35,000
AOC40 4.1 17" 110,000

volsum.doc
1/21/97
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Sources of Debris Volumes

All of the landfill volumes were reported in the Draft Consolidated Landfill Feasibility Report, ABB-ES
1996. The source document for the landfill volumes and test pit logs are tabulated below. However,
revised landfill volumes are created in this Landfill Remediation FS for AOC 9 and 40, and the volume
documentation is included as part of this appendix. Volume calculations for the consolidation landfill
are part of this appendix also.

Landfill Source of Debris Volume Location of Test Pit Logs
SA 6 ABB-ES 1994, Data Package to USACE, ABB-ES 1994, Data Package to USACE,

December 23, 1994 December 23, 1994
SA 12 ABB-ES 1994, Data Package to USACE, ABB-ES 1995, Revised Final Groups 2 & 7 Site

December 23, 1994 Investigation
SA 13 ABB-ES 1994, Data Package to USACE, ABB-ES 1995, Revised Final Groups 2 & 7 SI

December 23, 1994
AOC 9 ABB-ES 1997, Landfill Remediation FS, ABB-ES 1996, Revised Final SI Report- Groups

Appendix B-2 3, 5 & 6
AOC 11 ADL 1994, Draft RI AOC-1 1 Debris Disposal ADL 1994, Draft RI AOC-1 1 Debris Disposal

AOC 40 ABB-ES 1997, Landfill Remediation FS, ABB-ES 1994, Final FS AOC 40
Appendix B-3

AOC 41 ABB-ES 1994, Job file notebook, November 7, ABB-ES 1995, Revised Final Groups 2 & 7 SI
1994

Consolidation ABB-ES 1997, Landfill Remediation FS, ABB-ES 1996, Draft Consolidated Landfill FS

landfill Appendix B-4
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ABB
ASEA BROWN BOVERI

MEMORANDUM

PROJECT: Landfill Remediation Feasibility Study
Devens, Massachusetts

BY: Mike Donnelly

DATE: January 9, 1997

SUBJECT: Debris Volume at AOC 40

Previous Debris Volume Estimates

For the Final Feasibility Study Report, Cold Spring Brook Landfill Operable Unit, ABB-ES estimated
the debris volume of AOC 40 at 100,000 cy. The estimate was calculated by cross-section areas using
existing grades and an assumed bottom elevation. The calculations produced a volume of 86,000 cy.
An extra 10,000 cy (equal to 2 feet of depth) was added as a contingency. The total was rounded to. 100,000 cy.

In 1996, SEA Consultants reported the results of their investigation of AOC 40 to the Massachusetts
Government Land Bank. The investigation included 8 test pits, and an evaluation of the area and
volume of AOC 40. SEA averaged the test pit depths and adjusted ABB-ES' volume upward to
160,000 cy. This increase is too high because the thickness of the debris varies over the site, and the
average of the test pit depths does not represent the average for the entire site.

Revised Debris Estimate

SEA's test pit depths indicate that the actual bottom of debris is lower than previously assumed. The
calculated increase in volume adds about 17,000 cy to the initial calculation of 86,000 cy. The revised
estimate, 103,000 cy, is rounded up to 110,000 cy as a contingency.

volaoc4O.doc
1/22/97



ABS
ASEA BROWN BOVERI MEMOR

PROJECT: Landfill Remediation Feasibility Study
Devens, Massachusetts

BY: Mike Donnelly

DATE: January 9, 1997

SUBJECT: Consolidation Landfill Volumes

Summary of Consolidation Landfill Volumes

The estimated volumes of debris placed in the Consolidation Landfill for the various Alternatives are
summarized below. A total landfill volume is presented that includes daily cover and final cover. The
daily cover volume is equal to 10 percent of the debris, and the final cover volume is based on the
landfill area and a thickness of 5 feet. The five feet includes the minimum four foot cap thickness plus
one extra foot for grading.

CONSOUDATION VOLUMES (cy)

Alternatives 4 & 5 Alternative 6 Alternative 8 Alternative 9
SA 6 500 500
SA 12 9,000 9,000
SA 13 10,000 10,000
AOC 41 1,500 1,500
AOC 9 112,000 112,000 112,000 112,000
AOC 11 35,000 35,000
AOC 40 10000 110000 11000 110000
Total Debris 222,000 257,000 243,000 278,000
Daily Cover (10%) 22,000 26,000 24,000 28,000
Final Cover (5 ft) 60,000 •60000 6000 60.00
Total LF Volume 304,000 343,000 327,000 366,000

Consolidation Landfill Layout

The footprint of the Consolidation Landfill maximizes the available land between the Shepley's Landfill
Phase II Closure on the West, the Reservation Boundary on the East and Plow Shop Pond to the

volcciO c
1/22/97



North. Set backs are 250 feet from the pond, 100 feet from the Reservation Boundary, and 50 feet
from the edge of the Shepley's Landfill cap. The foot print is slightly irregular but the dimensions
approximate a square 550 feet by 550 feet at existing grade. At the center of the landfill, existing grade
is elevation 238 and the top of the composite liner is at elevation 230. Groundwater at the center of the
landfill is at elevation 220.

Maximum sideslopes of the landfill, above and below grade, are 3 horizontal to 1 vertical. For volume
calculations, the sideslope has a 10 foot wide bench every vertical rise of 15 feet. A minimum top slope
is 5 %. The composite liner slopes downward at a 2% grade towards the northeast corner.

Attached are volume calculations of the landfill at increasing height intervals. These volumes are
plotted on a volume versus elevation curve. The landfill height for the various alternatives is determined
by plotting the landfill volume on the curve and reading the corresponding elevation.. The minimum
landfill height is Alternative 4 at elevation 270, and the maximum landfill height is Alternative 9 at
elevation 290.

1/22/97 2
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WETLANDS DELINEATION AT AOC 41
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_ Inter-Office Correspondence

TO: Mark Stelmack
FROM: John A. Bleiler and Nancy E. Roka , V-'
DATE: July 7, 1995 /
PROJECT NUMBER: 08712.04 OFI
SUBJECT: Wetland Delineation for Study Area 41

Fort Devens, MA

1.0 Introduction

This internal memorandum summarizes the results of wetlands identification and delineation
activities conducted at Study Area (SA) 41 at Fort Devens.

2.0 Wetland Characterization

On June 29, 1995 ABB-ES ecologists identified and delineated two inland wetland resource
areas at SA 41. Wetlands were identified and delineated pursuant to federal (Section 404
of the Clean Water Act) and state regulations (Massachusetts Wetlands Protection Act

* (M.G.L. c. 131, s.40) and Regulations (310 CMR 10.00)).

The Clean Water Act defines wetlands as:

"..areas that are inundated or saturated by surface or groundwater at a frequency and
duration sufficient to support, and that under normal circumstances do support, a
prevalence of vegetation typically adapted for life in saturated soil conditions." (40
CFR 230.3)

All federally jurisdictional wetlands were identified and delineated as specified in the 1987
Corps of Engineers Wetlands Delineation Manual (Final Report, U.S. Department of the
Army). Criteria for vegetation, hydrology, and soils must be met in order for an area to be
considered a federal jurisdictional wetland.

Delineation under the Massachusetts regulations was performed according to the following

definition:

"The boundary of Bordering Vegetated Wetlands is the line within which 50 percent

or more of the vegetational community consists of the wetland plant species

identified in the Act" (310 CMR 10.55).

1



Each identified wetland area was delineated with sequentially numbered wetland delineation
flagging. The following text briefly summarizes our findings at SA 41. If required to meet
your reporting or permitting needs, additional information --including field logbooks and
field data forms-- are also available.

SA 41 is located on South Post, due east of the impact area in between an access road and
New Cranberry Pond (approximately 75 feet to the south). The site is less than an acre in
size and consists of landfill debris deposited upgradient of a basin, which may be a former
borrow pit. Although New Cranberry Pond is nearby, a berm supporting upland vegetation
exists between the two areas; no drainage pathways connecting the pond with the SA41
basin were observed.

Two wetland areas were identified at SA41: the basin downgradient of SA 41 and the
border of New Cranberry Pond. The basin was evaluated for wetland hydrology, hydric
soils, and hydrophytic vegetation. The border between upland and New Cranberry Pond is
distinctly marked by topography and wetland vegetation, therefore, vegetation and hydrology
were the primary criteria used to delineate this wetland boundary.

2.1 SA 41 Basin

Vegetation within the basin includes several hydrophytic species, as well as some transitional
upland species. Within the wooded overstory, red maple (Acer rubrum) and swamp white
oak (Quercus bicolor) are present. The sparse shrub layer consists of several saplings of the
tree species listed above, as well as steeplebush (Spirea tomentosa), red oak (Quercus rubra),
and northern arrowwood (Viburnum recognitum). Herbaceous growth is sparse, but is
dominated by various sedges (Carex lurida, Carex stricta) with other species bordering the
edge of the depression including spotted Joe-Pye weed (Eupatorium maculatum), black
cherry (Prunus serotina), quaking aspen (Populus tremuloides), and royal fern (Osmunda
regalis).

Water-stained leaves were observed in the SA 41 basin, indicating the presence of wetland
hydrology. Although no standing water was present during the field visit, it is possible that
during the spring and early summer, this basin may provide vernal pool habitat. No other
signs of wetlands hydrology were observed at SA 41.

Hydric soils were identified in the lowest area of the depression under 1 to 2 inches of
stained leaf litter. The top three inches were a poorly-drained dark brown sandy silty loam
overlying well-drained medium sand with numerous iron depletions (gleyed) and concretions
down to at least 22 inches. The presence of mottles indicates that the water table is
fluctuating at or near the surface during a significant portion of the year.

The SA 41 basin meets all three criteria for classification as a federally jurisdictional
wetland: vegetation is dominated by > 50% hydrophytes, hydric soils are present, and signs
of wetland hydrology are present.

2



Since the SA 41 basin does not border a creek, river, stream, pond, or lake, it is not
* classified as a state-jurisdictional Bordering Vegetated Wetland (BVW). However, under

the Massachusetts wetland regulations, the basin area at SA 41 may be defined as an
"Isolated Land Subject to Flooding" (ILSF). The definition of ILSF under 310 CMR 10.57
(2)(b) is as follows:

"An Isolated Land Subject to Flooding is an isolated depression or closed basin
without an inlet or an outlet. It is an area which at least once a year confines
standing water to a volume of at least 1 acre-feet and to an average depth of at least
six (6) inches."

This definition of ILSF is dependent on an estimate of the volume of water the depression
can hold, as determined by engineering calculations. Therefore, ABB-ES ecologists did not
determine whether or not state jurisdictional wetlands are present at SA 41 (i.e., whether
or not the site contains ILSF). -

A transect was established perpendicular to the SA 41 wetland boundary, and data regarding
the hydrology, soils, and vegetation in the upland area and the bottom of the basin were
recorded on U.S. Army Corps of Engineer (USACE) data forms. The wetland at SA 41 was
delineated with orange surveyor's flagging labeled "Al" to "A6".

2.2 New Cranberry Pond Border
The wetland boundary between upland and New Cranberry Pond is well-defined by

* topography and vegetation. A joint federal/state wetland delineation line was established
at this portion of the site. The boundary was marked using pink surveyor's flagging labeled
"BI" to "B8 end".

Various wetland plant species used to demarcate the wetland boundary include tussock
sedge (Carex stricta), knotweed/smartweed (Polygonum spp.), blue-joint (Calamagrostis
canadensis), silky dogwood (Comus amomum), tall meadow rue (Thalictrum polygamum),
sedges (Carex spp., Carex lurida), speckled alder (Alnus rugosa), reed canary grass (Phalaris
arundinacea), northern arrowwood, marsh St. Johnswort (Hypericum virginicum), soft rush
(Juncus effusus), common winterberry (Rlex verticillata), honeysuckle (Lonicera sp.), sensitive
fern (Onoclea sensibilis), yellow loosestrife (Lysimachia terrestris), and fowl meadow grass
(Glyceria spp.).

Upland species also used to define the wetland boundary include timothy grass (Phleum
pratense), bush clover (Lespedeza capitata), daisy fleabane (Erigeron annuus), yellow clover
(Trifolium agrarium), big tooth aspen (Populus grandidentata), honeysuckle, black oak
(Quercus velutina), white pine (Pinus strobus), European buckthorn (Rhamnus frangula),
quaking aspen, goldenrod (Solidago spp.), grey birch (Betula populifolia), black cherry, bristly

dewberry (Rubus hispidus), tartarian honeysuckle (Lonicera tartarica), and common

buckthorn (Rhamnus cathartica).

3



3.0 Summary

The SA 41 basin is classified as a federal jurisdictional wetland, although the hydrologic
indicators were weak. Although SA 41 is not a BVW, it is a well defined basin and may
qualify as a state jurisdictional ILSF. The boundary delineated by wetland flags Al through
A6 represents the federal wetland boundary at SA 41.

The area along New Cranberry Pond classifies as both a federal and state jurisdictional
wetland, and is delineated by wetland flags Bi through B8 end.

With the exception of ILSF, the Massachusetts Wetlands Protection Act provides a 100-foot
buffer zone outside of the above-described wetland resource areas. Any activity within the
100-foot buffer zone must not destroy or impair any of these protected wetlands. In
addition, land at SA 41 within the 100-year floodplain elevation is considered to be
Bordering Land Subject to Flooding under the Massachusetts Wetlands Act. This resource
area does not have a 100-foot buffer zone, but is also subject to protection.

Please don't hesitate to contact either of us if you have questions regarding wetlands at the
landfill site. We would appreciate the opportunity to review the site plan.

0

cc: file
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jA 1 p*1 ABB Environmental Services, Inc.

J% 1P W 511 Congress Street/P.O. Box 7050 Portland, Maine 04112
ASEA BROWN BOVERI (207) 775-5401

MEMORANDUM

PROJECT NO.: 8712-04 DATE, January 14. 1997

CLIENT: U.S. Army Corps of Engineers

PROJECT DESCRIPTION: Ft. Devens - Landfill Remediation - Area of Contamination 41

TO: Mark Stelmack

FROM: Mark Peters

SUBJECT: "Isolated Land Subaect To Flooding" Calculations for AOC 41 Depression

Attached are stormwater calculations to determine if the depression located at Area of
Contamination 41 meets the definition of an "Isolated Land Subject to Flooding" (ILSF). The
definition of an ILSF under 310 CMR 10.57 (2)(b) is as follows:

"An Isolated Land Subject to Flooding is an isolated depression or closed basin without
an inlet or outlet. It is an area which at least once a year confines standing water to a
volume of at least 1/4 acre-feet and to an average depth of at least six (6) inches."

The calculations were conducted using HydroCAD, a computer software program which utilizes
TR-55 and TR-20 methods developed by the U.S. Soil Conservation Service. The volume and
depth of standing water in the depression at AOC 41 were calculated for a 1-year, 24-hour storm
event (2.6 inches of rain). From well boring logs, a Hydrologic Soil Group between A and B
was used to determine the runoff curve number (CN) of 55 with wooded cover for the
contributing drainage area. A CN of 98 (nearly impervious) was used for the identified wetland
area located in the depression.

Based on the calculations, the depression at AOC 41 does not meet the definition of an ILSF.
The total volume of water ponded during a 1-year, 24-hour storm event is only 0.01 acre-feet,
which is less than the 0.25 acre-feet requirement in the regulations. In addition, the total
depression storage volume (defined as the elevation at which the depression would overflow,
which is elevation 226) is only 0.08 acre-feet. Although the peak depth of ponded water for this
storm event is 0.7 feet, the average depth of water over the entire depression is only 1.4 inches,
which is less than the 6-inch depth requirement in the regulations.

H: \AOC41.DOC



Data for FT DEVENS - AOC 41 Page 1
TYPE III 24-HOUR RAINFALL- 2.6 IN

Prepared by Applied Microcomputer Systems 14 Jan 97
HydroCAD 4.52 000677 (c) 1986-1996 Applied Microcomputer Systems

WATERSHED ROUTING -
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Data for FT DEVENS - AOC 41 Page 2
TYPE III 24-HOUR RAINFALL- 2.6 IN

Prepared by Applied Microcomputer Systems 14 Jan 97
HydroCAD 4.52 000677 (c) 1986-1996 Applied Microcomputer Systems

RUNOFF BY SCS TR-20 METHOD: TYPE III 24-HOUR RAINFALL- 2.6 IN, SCS U.H.

RUNOFF SPAN - 5-20 HRS, dt= .10 HRS, 151 POINTS

SUBCAT AREA Tc WGT'D PEAK Tpeak VOL
NUMBER (ACRE) (MIN) -- GROUND COVERS (%CN)-- CN C (CFS) (HRS) (AF)

1 .43 8.6 9%98 91%55 - 59 - .03 12.35 .01

w/~ F&e .ovsk- A,, ~~o~ ~ c Wý0 0 CC-SL L.

@o

""-.- 1 `



Data for FT DEVENS - AOC 41 Page 3
TYPE III 24-HOUR RAINFALL- 2.6 IN

Prepared by Applied Microcomputer Systems 14 Jan 97
HydroCAD 4.52 000677 (c) 1986-1996 Applied Microcomputer Systems

POND ROUTING BY STOR-IND METHOD

POND START FLOOD PEAK PEAK PEAK FLOW ------- ---Qout - - -

NO. ELEV. ELEV. ELEV. STORAGE Qin Qout Qpri Qsec ATTEN. LAG
(FT) (FT) (FT) (AF) (CFS) (CFS) (CFS) (CFS) (%) (MIN)

1 223.8 226.0 224.5 .01 .03 0.00 100 458.8

L <',r,,Si VVoM9a- A1- 4

" "s =, -O..• -•.' o.

sr37o•o4 swxve•ges

P,, Jý VO L.

4ugo. iýýH(c E~ac. %T( is roAS

X T W&%~ Dpg-ttr
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" 0o.0 o)
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Data for FT DEVENS - AOC 41 
Page 4

TYPE III 24-HOUR RAINFALL. 2.6 INPrepared by Applied Microcomputer Systems 14 Jan 97HVdroCAD 4.52 000677 (c) 1986-1996 Applied Microcompiuter Systems

* SUBCATCHMENT 1 AOC 41 DEPRESSION

PEAK= .03 CFS @ 12.35 HRS, VOLUME= .01 AF

ACRES CN SCS TR-20 METHOD.04 98 WETLAND DEPRESSION TYPE III 24-HOUR
.39 55 WOODS (FAIR - HSG A/B) RAINFALL= 2.6 IN
.43 59 SPAN= 5-20 HRS, dt=.l HRS

Method Comment Tc (ma)
TR-55 SHEET FLOW Segment ID: a 8.2Woods: Light underbrush n=.4 L=55' P2=3.1 in s=.07 '/,SHALLOW CONCENTRATED/UPLAND FLOW Segment ID: b .1Unpaved Kv=16.1345 L=50' s=.24 ,/, V=7.9 fpsSHALLOW CONCENTRATED/UPLAND FLOW Segment ID: c .3
Unpaved Kv=16.1345 L=75' s=.07 '/' V=4.27 fps

Total Length= 180 ft Total Tc= 8.6

0

S



Data for FT DEVENS - AOC 41 Page 5
TYPE III 24-HOUR RAINFALL- 2.6 IN

Prepared by Applied Microcomputer Systems 14 Jan 97
HydroCAD 4.52 000677 (c) 1986-1996 Applied Microcomputer Systems

POND 1 AOC 41 DEPRESSION

Qin = .03 CFS @ 12.35 HRS, VOLUME= .01 AF
Qout= 0.00 CFS @ 20.00 HRS, VOLUME= 0.00 AF, ATTEN=100%, LAG= 458.8 MIN

ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD
(FT) (SF) (CF) (CF) PEAK STORAGE = 233 CF

223.8 0 0 0 PEAK ELEVATION= 224.5 FT

224.0 90 9 9 FLOOD ELEVATION= 226.0 FT

224.5 705 199 208 START ELEVATION= 223.8 FT

225.0 1695 600 808 SPAN= 5-20 HRS, dt=.l HRS

225.5 2565 1065 1873 Tdet= 289.8 MIN (0 AF)
--I226.0 3790 1589 3462 -' e5LEO dvo-•

# ROUTE INVERT OUTLET DEVICES

1 P 223.8' EXFILTRATION
V= I.E-6 FPM over SURFACE AREA

POND 1 TOTAL DISCHARGE (CFS) vs ELEVATION

FEET 0.0 .1 .2 .3 .4 .5 .6 .7 .8 .9

223.8 l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
224.8 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

225.8 I 0.00 0.00 0.00

POND I DISCHARGE
AOC 41 DEPRESSION

226.8 -

225.8-

225.6-

S225.4 --

- 225.2 -

z 225.8 0-

S224.8

< 224.6 - -

Ld 224.4

LL 224.2

224.8

223.R .. .EXFILTRATION

m b C d )D m
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APPENDIX D

COSTS AND MATERIALS USAGE

ABB Environmental Services, Inc.

W007959APP.B 8712-04



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41;
LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97
CAP-IN-PLACE AOC 9, 40

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

COST SUMMARY TABLE
UNIT

DESCRIPTION QTY UNIT COST TOTAL

DIRECT COSTS
NO FURTHER ACTION

SA 6 $ 0
SA 12 0
SA 13 0
AOC 41 0

LIMITED REMOVAL
AOC 11 44,000

CAP IN PLACE
AOC 9 3,301,000
AOC 40 1,758,000

TOTAL DIRECT COSTS $ 5,103,000

*INDIRECT COSTS
HEALTH AND SAFETY 5.00% $ 255,000

LEGAL, ADMIN, PERMITTING 5.00% 255,000
ENGINEERING 10.00% 510,000
SERVICES DURING CONSTRUCTION 10.00% 510,000

TOTAL INDIRECT COSTS $ 1,530,000

TOTAL CAPITAL (DIRECT + INDIRECT) COST $ 6,633,000

OPERATING AND MAINTENANCE COSTS

TOTAL ANNUAL O&M COSTS FOR AOC 11 - 2 YEARS $ 4,000

TOTAL ANNUAL O&M COSTS FOR AOC 9 AND 40 - 30 YEARS 72,000

TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS 13,000

TOTAL PRESENT WORTH OF OPERATING AND MAINTENANCE COSTS $ 953,000

TOTAL COSTS $ 7,586,000

------------------------------------ _g -
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41;
LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97
CAP-IN-PLACE AOC 9, 40

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

NO FURTHER ACTION
UNIT

DESCRIPTION QTY UNIT COST TOTAL
---------- ----------------------------------------------------------- - ------------------ ---------------------------- -------------------
SA 6 $ 0

SA 12 0

SA 13 0

AOC 41 0

Page 2



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41;
LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97
CAP-IN-PLACE AOC 9, 40

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

LIMITED REMOVAL AT AOC 11, DISPOSAL AT AOC 9
UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB - IN or OUT
DUMP TRUCKS 4 EA 385.00 $ 1,540

BACKHOE 2 EA 730.00 1,460
ROLLER 2 EA 785.00 1,570

TOILET- 1 EA 1 WK 25.00 25
WATER COOLER - 1 EA 1 WK 25.00 25
WATER 5 DAY 15.00 75

PICK-UP (2 EA) 0.5 MON 1000.00 500

FOREMEN 50 MNHR 55.00 2,750

. XCAVATION OF DEBRIS - 5 DAY 1460.00 7,300
BACKHOE & OPERATOR

TRANSPORT TO ON-SITE CONSOLIDATION 10 DAY 770.00 7,700
LANDFILL - DUMP TRUCK & DRIVER - 2 EA

TOTAL THIS PAGE $ 22,945
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41;
LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97
CAP-IN-PLACE AOC 9, 40

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

LIMITED REMOVAL AT AOC 11, DISPOSAL AT AOC 9
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL PREVIOUS PAGE $ 22,945

BACKFILL
PURCHASED FROM OFF-SITE 625 CY 10.00 6,250
(INCLUDING 30% SWELL FACTOR)

SITE RESTORATION

BACKFILL, GRADE, COMPACT 2 DAY 1570.00 3,140
FERTILIZE, SEED, MULCH 5000 SY 0.50 2,500

UNDEVELOPED DESIGN DETAILS -25% 9,165

TOTAL AOC 11 $ 44,00010

- -------------------- -- -- - ------------- -----------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41;
LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97
CAP-IN-PLACE AOC 9, 40

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 9
MOB/DEMOB UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB EQUIPMENT (IN OR OUT)
FRONT END LOADER (2 EA) 4 EA 410.00 $ 1,640
DUMP TRUCK (5 EA) 10 EA 385.00 3,850
BACK HOE 2 EA 730.00 1,460
DOZER (5 EA) 10 EA 880.00 8,800
ROLLER (5 EA) 10 EA 785.00 7,850

OFFICE TRAILER 5 MON 150.00 750
STORAGE TRAILER 5 MON 100.00 500
SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 44 WK 25.00 1,100
WATER COOLER - 2 EA 44 WK 25.00 1,100
WATER 220 DAY 15.00 3,300
TELEPHONE SERVICE 5 MON 500.00 2,500
ELECTRICITY 5 MON 250.00 1,250
PICK-UP (2 EA) 10 MON 1000.00 10,000

PUMPS, TOOLS, MINOR EQUIPMENT 5 MON 500.00 2,500

SITE SUPERINTENDANT ( 5 MON * 210 HR/MON) 1050 MNHR 65.00 68,250

FOREMEN (5 MON * 210 HR/MON) 1050 MNHR 55.00 57,750

CLERK/TYPIST (5 MON * 168 HR/MON) 840 MNHR 25.00 21,000

TOTAL MOB/DEMOB $ 194,600

----------------------------------------------------- -- -----------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41;
LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97

CAP-IN-PLACE AOC 9, 40
LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 9
SITE PREPARATION, DEBRIS EXCAVATION, & CAP CONSTRUCTION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD - 500 LF x 20' WIDE

GRADE ROAD BED - DOZER & OPERATOR 1 DAY 1760.00 $ 1,760
GRAVEL - 12" THICK 400 CY 10.00 4,000
SPREAD & COMPACT - ROLLER & OPERATOR 0.5 DAY 1570.00 785

GEOFABRIC 1100 SY 1.00 1,100

CLEAR TREES FROM SITE 3 AC 6900.00 20,700

EROSION CONTROL 700 LF 5.00 3,500
GRADING & DRAINAGE SWALE CONSTRUCTION

DOZER & OPERATOR 10 DAY 1760.00 17,600

LABORER 80 HR 33.50 2,680

TOTAL SITE PREPARATION $ 52,125

EXCAVATE DEBRIS AREA I, II, III, & IV & PLACE IN AREA V
BACKHOE & OPERATOR 30 DAY 1460.00 $ 43,800

LABORER 240 HR 33.50 8,040

DUMP TRUCK & DRIVER - 3 EA 90 DAY 770.00 69,300

DOZER & OPERATOR 30 DAY 1760.00 52,800

LABORER 240 HR 33.50 8,040

TOTAL EXCAVATE DEBRIS $ 181,980

CAP CONSTRUCTION
SUBGRADE SOIL 50800 CY 10.00 $ 508,000

TEXTURED GEOMEMBRANE 371000 SF 0.80 296,800

DRAINAGE SOIL 18200 CY 17.00 309,400

GEOTEXTILE FABRIC 371000 SF 0.10 37,100

MOISTURE RETENTION SOIL 28200 CY 10.00 282,000

VEGETATIVE SOIL 9500 CY 14.00 133,000

SPREAD & COMPACT - ROLLER & OPERATOR 132 DAY 1570.00 207,240

TOTAL CAP CONSTRUCTION $ 1,773,540

NOTE: SOIL CAP MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR.

--------------------------------------- -- --------------------- --------------

---------------------------------------------------- - - - ------ -------- - - - -- --
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41;
LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97

CAP-IN-PLACE AOC 9, 40

* LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 9
SITE RESTORATION, MONITORING WELLS, & INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL
------------------- --------------------------------------------------------------------------....... ....................----------------------------.-----------------------

SITE RESTORATION

DEBRIS AREA I - IV FILL MATERIAL 25250 CY 10.00 $ 252,500
DEBRIS AREA I - IV VEGETATIVE SOIL 2700 CY 14.00 37,800

CHAIN LINK FENCE 2500 LF 13.00 32,500

12' SWING GATE 2 EA 800.00 1,600

FERTILIZE, SEED, MULCH 62000 SY 0.50 31,000

SPREAD & COMPACT - ROLLER & OPERATOR 35 DAY 1570.00 54,950

TOTAL SITE RESTORATION $ 410,350

MONITORING WELLS - 4" DIA x 30' DEEP 4 EA 4500.00 $ 18,000

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000

__----- -7----------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41;
LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97
CAP-IN-PLACE AOC 9, 40

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 9
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL MOB/DEMOB $ 194,600

TOTAL SITE PREPARATION 52,125

TOTAL DEBRIS EXCAVATION 181,980

TOTAL CAP CONSTRUCTION 1,773,540

TOTAL SITE RESTORATION 410,350

TOTAL MONITORING WELLS 18,000

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 660,405_

TOTAL AOC 9 $ 3,301,000

---------------------------------------------------- --------

------------------------------ -------- - - ---- - ------------ ----- - ------------ ------- --------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41;

LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97
CAP-IN-PLACE AOC 9, 40

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 40
SITE PREPARATION AND MOBILIZATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD SEDIMENT AREA 1

CLEAR & GRUB LIGHT VEGETATION 0.1 AC 4300.00 $ 430

GRADE- DOZER & OPERATOR 0.25 DAY 1760.00 440

GRAVEL - 12" THICK 360 CY 10.00 3,600

FILTER FABRIC 550 SY 1.00 550

SPREAD & COMPACT 0.5 DAY 1570.00 785
ACCESS ROAD SEDIMENT AREA 2

CLEAR & GRUB LIGHT VEGETATION 0.1 AC 4300.00 430
GRADE- DOZER & OPERATOR 0.25 DAY 1760.00 440
GRAVEL - 24" THICK 340 CY 10.00 3,400
SPREAD & COMPACT 0.5 DAY 1570.00 785
FILTER FABRIC 550 SY 1.00 550

ACCESS ROAD FOR CAPPING - 500 LF

CLEAR & GRUB LIGHT VEGETATION 0.35 AC 4300.00 1,505
GRADE- DOZER & OPERATOR 0.5 DAY 1760.00 880

GRAVEL - 24" THICK 1450 CY 10.00 14,500
FILTER FABRIC 2000 SY 1.00 2,000

SPREAD & COMPACT 2 DAY 1570.00 3,140

PARKING AREA
CLEAR & GRUB LIGHT VEGETATION 0.25 AC 4300.00 1,075

GRADE- DOZER & OPERATOR 0.5 DAY 1760.00 880

SEDIMENT DEWATERING PAD

CLEAR & GRUB LIGHT VEGETATION 0.25 AC 4300.00 1,075

GRADE- DOZER & OPERATOR 0.5 DAY 1760.00 880

GRAVEL - 12" THICK 400 CY 10.00 4,000

SPREAD & COMPACT 0.5 DAY 1570.00 785

LINER 10000 SF 0.60 6,000

SUMP & SUMP PUMP 1 LS 2500.00 2,500

DECON AREA - 10'x20' 3 EA 1000.00 3,000

CAP MATERIALS STOCKPILE AREA

CLEAR & GRUB LIGHT VEGETATION 1 AC 4300.00 4,300

GRADE- DOZER & OPERATOR 2 DAY 1760.00 3,520

_-TOTAL THIS PAGE $ 61,450

Page 9



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41;

LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97

CAP-IN-PLACE AOC 9, 40
LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 40
SITE PREPARATION AND MOBILIZATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION $ 61,450

MOBILIZATION
EQUIPMENT (IN OR OUT)

FRONT END LOADER 2 EA 410.00 820

DUMP TRUCK 6 EA 385.00 2,310
BACKHOE 2 EA 730.00 1,460

DOZER 2 EA 880.00 1,760

CRANE & CLAMSHELL BUCKET 2 EA 640.00 1,280
ROLLER 2 EA 785.00 1,570
FRAC TANK 4 EA 250.00 1,000
DEWATERING PUMP & HOSE 2 EA 100.00 200

OFFICE TRAILER 4 MON 150.00 600

STORAGE TRAILER 4 MON 150.00 600

TRAILER DELIVERY, SET-UP, REMOVAL 2 EA 300.00 600

TOILET - 2 EA 36 WK 25.00 900

WATER COOLER - 2 EA 36 WK 25.00 900

WATER 180 DAY 15.00 2,700

TELEPHONE SERVICE 4 MON 500.00 2,000

ELECTRICITY 4 MON 250.00 1,000

PICK-UP (2 EA) 8 MON 1000.00 8,000

OFFICE EQUIPMENT 4 MON 1000.00 4,000

PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 2500.00 2,500

LABORER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 33.50 5,360

CARPENTER (2 MEN* 10 DAY/MAN*8 HR/DAY) 160 MNHR 48.00 7,680

ELECTRICIAN (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 50.50 8,080

SITE SUPERINTENDANT (4 MON*210HR/MON) 840 MNHR 65.00 54,600

FOREMAN (4 MON*210HR/MON) 840 MNHR 55.00 46,200

CLERK/TYPIST (4 MON* 168HR/MON) 672 MNHR 25.00 16,800

TOTAL SITE PREPARATION AND MOBILIZATION $ 234,370

----- ---------------------- ---- --------------- 1----------------

------------------------------------- --- ---------------------- - ------ - ------------- -----------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41;
LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97
CAP-IN-PLACE AOC 9, 40

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 40
SEDIMENT REMOVAL AND DISPOSAL UNIT

DESCRIPTION QTY UNIT COST TOTAL

CONSTRUCT SILT BARRIER AROUND 400 LF 25.00 $ 10,000
CONTAMINATED AREAS

EXCAVATE WITH CLAMSHELL 28 DAY 1280.00 35,840
1200 CY SEDIMENTS + 1600 CY ACCESS ROADS/WORK PLATFORMS

HAUL SEDIMENTS TO DEWATERING PAD 56 DAY 770.00 43,120
(2 EA DUMP TRUCK & DRIVER)

LOAD DRY SEDIMENTS FOR 14 DAY 825.00 11,550
TRANSPORTATION TO DISPOSAL AREA

(FRONT END LOADER & OPERATOR)

LABORERS - 2 EA FOR 35 DAYS 560 MNHR 33.50 18,760

*TCLP TESTING 2 SMPL 1400.00 2,800

ON-SITE STABILIZATION OF SEDIMENTS 600 CY 15.00 9,000
WITH SAND

TRANSPORTATION & DISPOSAL AT AOC 9 42 DAY 770.00 32,340
(3 EA DUMP TRUCK & DRIVER)

TREATMENT OF WATER 1 LS 21800.00 21,800

PUMP WATER FROM DEWATERING PAD 28 DAY 50.00 1,400

TO POND

TOTAL SEDIMENT REMOVAL AND DISPOSAL $ 186,610
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41;
LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97
CAP-IN-PLACE AOC 9, 40

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 40
WETLAND RESTORATION, MONITORING WELLS, DRUM REMOVAL AND DISPOSAL UNIT

DESCRIPTION QTY UNIT COST TOTAL
---------- ----------------------------------------------------------------------------.....-----------.------------..--------.--------------------------..-----.----..............

WETLAND RESTORATION 1.5 AC 50000.00 $ 75,000

MONITORING WELLS - 4" DIA x 30' DEEP 2 EA 4500.00 $ 9,000

DRUM REMOVAL AND DISPOSAL
BACKHOE & OPERATOR 3 DAY 1460.00 $ 4,380
LABORER - 2 EA, 3 DAYS 48 MNHR 33.50 1,608

TRANSPORT DRUMS TO AOC 9 3 DAY 770.00 2,310
DUMP TRUCK & DRIVER

TCLP TESTING OF DRUM CONTENTS 2 EA 1400.00 2,800

TOTAL DRUM REMOVAL AND DISPOSAL $ 11,098

------------ -------------------- -------------- _- ---------- 0
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41;
LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97
CAP-IN-PLACE AOC 9, 40

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 40
CAP CONSTRUCTION, INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL

CAP CONSTRUCTION
SILT FENCE ALONG TOE OF LANDFILL 1500 LF 5.00 $ 7,500
CLEAR & GRUB SITE 4.4 AC 6900.00 30,360
LONG STICK EXCAVATOR 5 DAY 1750.00 8,750
GRADE SITE - DOZER & OPERATOR 5 DAY 1760.00 8,800
CUT LANDFILL WASTE WITH DOZER 7 DAY 1760.00 12,320
IMPORTED FILL 2500 CY 10.00 25,000
SPREAD & COMPACT WASTE & FILL 14 DAY 1570.00 21,980
SUBGRADE FILL 7100 CY 10.00 71,000
SPREAD & COMPACT SUBGRADE FILL 9 DAY 1570.00 14,130
TEXTURED GEOMEMBRANE 192000 SF 0.80 153,600
10-3 SAND DRAINAGE LAYER 9250 CY 17.00 157,250
SPREAD & COMPACT DRAINAGE LAYER 13 DAY 1570.00 20,410
GEOTEXTILE FILTER FABRIC 192000 SF 0.10 19,200
MOISTURE RETENTION LAYER 13900 CY 10.00 139,000
SPREAD & COMPACT MOISTURE RETENTION LAYER 18 DAY 1570.00 28,260
VEGETATIVE MATERIAL 4600 CY 14.00 64,400
SPREAD & COMPACT VEGETATIVE LAYER 6 DAY 1570.00 9,420
SEED, FERTILIZE, MULCH 4.4 AC 2000.00 8,800
RIPRAP 2250 CY 30.00 67,500
GUARD RAIL ALONG ROAD 1000 LF 12.50 12,500

TOTAL CAP CONSTRUCTION $ 880,180

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000

NOTE: SOIL CAP MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR.

------ ------ ------ ---

- ----------------- -------- - - - - - - ---
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 2: NO FURTHER ACTION AT SA 6,12, 13, AND AOC 41;
LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97

CAP-IN-PLACE AOC 9, 40
LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 40
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL SITE PREPARATION AND MOBILIZATION $ 234,370

TOTAL SEDIMENT REMOVAL & DISPOSAL 186,610

TOTAL WETLAND RESTORATION 75,000

TOTAL MONITORING WELLS 9,000

TOTAL DRUM REMOVAL & DISPOSAL 11,098

TOTAL CAP CONSTRUCTION 880,180

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 351,742

TOTAL SA 13 $ 1,758,000

-------------------------------- ------------------------------- -----------------------

---------- ---- ------ -- ---- -- ---- - ---------.------------ --------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41;
LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97

* CAP-IN-PLACE AOC 9, 40
LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
LIMITED REMOVAL AT AOC 11 UNIT

DESCRIPTION QTY UNIT COST TOTAL

O&M COSTS TWICE PER YEAR FOR TWO YEARS FOR SITE RESTORATION
DUMP TRUCK & DRIVER 2 DAY 770.00 $ 1,540

MATERIALS 1 LS 500.00 500

LABORER - 2 EA 32 MNHR 33.50 1,072

UNDEVELOPED DESIGN DETAILS -25% 888

TOTAL ANNUAL O&M COSTS $ 4,000

---------------------------------------- ----- _-------- ---------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41;
LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97
CAP-IN-PLACE AOC 9, 40

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
AOC 9 CAP IN PLACE UNIT

DESCRIPTION QTY UNIT COST TOTAL

LANDFILL COVER MAINTENANCE
GENERAL REPAIR

DUMP TRUCK & DRIVER 2 DAY 770.00 $ 1,540
FRONT END LOADER & OPER 2 DAY 825.00 1,650
LABORER - 2 EA 32 MNHR 33.50 1,072
MATERIALS 1 LS 1000.00 1,000

INSPECTION - 1 DAY @ 2 MEN/DAY 16 MNHR 75.00 1,200

MOWING - TRACTOR & OPERATOR 5 DAY 500.00 2,500

ENVIRONMENTAL MONITORING
GROUNDWATER SAMPLE COLLECTION 2 LS 1800.00 3,60010

4 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE, -

SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS
4 SAMPLES PLUS 2 SAMPLE QA/QC 12 SMPL 900.00 10,800

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869
PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483
MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS $ 27,323

------------------- .------.------------.-----. .--..--...-..--........... ............................................. -------------------- -- -------

-------------- -----------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41;
LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97
CAP-IN-PLACE AOC 9, 40

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
AOC 40 CAP IN PLACE UNIT

DESCRIPTION QTY UNIT COST TOTAL

O&M COSTS OCCURING OVER FIVE YEARS
WETLANDS RESTORATION MONITORING (5 YEARS)

1 DAY @ 2 MEN/DAY, SEMI-ANNUALLY 32 MNHR 75.00 $ 2,400

BIOMONITORING, BIENNIALLY
FOR 5 YEARS 0.4831 LS 15000.00 7,246

FIVE YEAR SITE REVIEW - ANNUALIZED

0.1739 LS 2500.00 435

TOTAL ANNUAL O&M COSTS FOR 5 YEAR ACTIVITIES AT AOC 40 $ 10,081

O&M COSTS OCCURING OVER THIRTY YEARS
LANDFILL COVER MAINTENANCE

GENERAL REPAIR
DUMP TRUCK & DRIVER 1 DAY 770.00 $ 770
FRONT END LOADER & OPER 1 DAY 825.00 825
LABORER - 2 EA 16 MNHR 33.50 536
MATERIALS 1 LS 500.00 500

INSPECTION - 0.5 DAY @ 2 MEN/DAY 8 MNHR 75.00 600

MOWING - TRACTOR & OPERATOR 1 DAY 500.00 500

SUBTOTAL THIS PAGE $ 3,731

------------- - 1-----------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41;
LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97
CAP-IN-PLACE AOC 9, 40

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
AOC 40 CAP IN PLACE UNIT

DESCRIPTION QTY UNIT COST TOTAL

O&M COSTS OCCURING OVER THIRTY YEARS - TOTAL FROM PREVIOUS PAGE $ 3,731

ENVIRONMENTAL MONITORING

SEDIMENT SAMPLE COLLECTION 0.1739 LS 1200.00 209
4 LOCATIONS, ONCE EVERY 5 YEARS

SEDIMENT SAMPLE ANALYSIS, 0.8695 SMPL 715.00 622
ONCE EVERY 5 YEARS, 4 SAMPLES PLUS 1 QA/QC,

SVOCs AND INORGANICS ANNUALIZED

GROUNDWATER SAMPLE COLLECTION 2 LS 2700.00 5,400
7 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE,

SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS
7 SAMPLES PLUS 2 SAMPLE QA/QC 18 SMPL 900.00 16,200

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869
PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483
MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS FOR 30 YEAR ACTIVITIES $ 30,122

------- ---------------------------------------

----------------------- - -------- -------------- - - -- - ------------------------ ------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41;
LIMITED REMOVAL AT AOC 11; DATE 24-Jan-97
CAP-IN-PLACE AOC 9, 40

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL CAP IN PLACE O&M COSTS
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL
------------------------------------------------------------------------------------------------------------------ ---------------------

ANNUAL O&M COSTS - FOR 30 YEARS
TOTAL AOC 9 $ 27,323

TOTAL AOC 40 30,122

UNDEVELOPED DESIGN DETAILS -25% 14,555

TOTAL ANNUAL O&M COSTS - 30 YEARS $ 72,000

ANNUAL O&M COSTS - FOR 5 YEARS

TOTAL AOC 40 $ 10,081

UNDEVELOPED DESIGN DETAILS -25% 2,919

TOTAL ANNUAL O&M COSTS - 5 YEARS $ 13,000

------------------------ - ---------------------- -
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;

CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

COST SUMMARY TABLE

UNIT
DESCRIPTION QTY UNIT COST TOTAL

DIRECT COSTS
NO FURTHER ACTION

SA 6 $ 0
SA 12 0
SA 13 0
AOC 41 0

CAP IN PLACE
AOC 9 3,301,000
AOC 11 1,269,000
AOC 40 1,758,000

TOTAL DIRECT COSTS $ 6,328,000

" INDIRECT COSTS
HEALTH AND SAFETY 5.00% $ 316,000

LEGAL, ADMIN, PERMITTING 5.00% 316,000
ENGINEERING 10.00% 633,000
SERVICES DURING CONSTRUCTION 10.00% 633,000

TOTAL INDIRECT COSTS $ 1,898,000

TOTAL CAPITAL (DIRECT + INDIRECT) COST $ 8,226,000

OPERATING AND MAINTENANCE COSTS

TOTAL ANNUAL O&M COSTS FOR AOC 9, 11, 40 - 30 YEARS $ 99,000
TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS 13,000

TOTAL PRESENT WORTH OF OPERATING AND MAINTENANCE COSTS $ 1,281,000

TOTAL COSTS $ 9,507,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;

CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

NO FURTHER ACTION
UNIT

DESCRIPTION QTY UNIT COST TOTAL

SA 6 $ 0

SA 12 0

SA 13 0

AOC 41 0

-0
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;

CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 9
MOB/DEMOB UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB EQUIPMENT (IN OR OUT)
FRONT END LOADER (2 EA) 4 EA 410.00 $ 1,640
DUMP TRUCK (5 EA) 10 EA 385.00 3,850
BACK HOE 2 EA 730.00 1,460
DOZER (5 EA) 10 EA 880.00 8,800
ROLLER (5 EA) 10 EA 785.00 7,850

OFFICE TRAILER 5 MON 150.00 750
STORAGE TRAILER 5 MON 100.00 500
SET UP TRAILER 2 EA 500.00 1,000

TOILET -2 EA 44 WK 25.00 1,100
WATER COOLER- 2 EA 44 WK 25.00 1,100
WATER 220 DAY 15.00 3,300

*TELEPHONE SERVICE 5 MON 500.00 2,500
ELECTRICITY 5 MON 250.00 1,250

PICK-UP (2 EA) 10 MON 1000.00 10,000

PUMPS, TOOLS, MINOR EQUIPMENT 5 MON 500.00 2,500

SITE SUPERINTENDANT ( 5 MON * 210 HR/MON) 1050 MNHR 65.00 68,250

FOREMEN (5 MON * 210 HR/MON) 1050 MNHR 55.00 57,750

CLERK/TYPIST (5 MON * 168 HR/MON) 840 MNHR 25.00 21,000

TOTAL MOB/DEMOB $ 194,600

------------- ------------- -------------------------- -- - --------------------------

Page 3



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;
CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 9
SITE PREPARATION, DEBRIS EXCAVATION, & CAP CONSTRUCTION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD - 500 LF x 20' WIDE

GRADE ROAD BED - DOZER & OPERATOR 1 DAY 1760.00 $ 1,760
GRAVEL - 12" THICK 400 CY 10.00 4,000
SPREAD & COMPACT - ROLLER & OPERATOR 0.5 DAY 1570.00 785
GEOFABRIC 1100 SY 1.00 1,100

CLEAR TREES FROM SITE 3 AC 6900.00 20,700
EROSION CONTROL 700 LF 5.00 3,500
GRADING & DRAINAGE SWALE CONSTRUCTION

DOZER & OPERATOR 10 DAY 1760.00 17,600
LABORER 80 HR 33.50 2,680

TOTAL SITE PREPARATION $ 52,125

EXCAVATE DEBRIS AREA I, II, III, & IV & PLACE IN AREA V
BACKHOE & OPERATOR 30 DAY 1460.00 $ 43,800

LABORER 240 HR 33.50 8,040

DUMP TRUCK & DRIVER - 3 EA 90 DAY 770.00 69,300

DOZER & OPERATOR 30 DAY 1760.00 52,800

LABORER 240 HR 33.50 8,040

TOTAL EXCAVATE DEBRIS $ 181,980

CAP CONSTRUCTION
SUBGRADE SOIL 50800 CY 10.00 $ 508,000

TEXTURED GEOMEMBRANE 371000 SF 0.80 296,800

DRAINAGE SOIL 18200 CY 17.00 309,400

GEOTEXTILE FABRIC 371000 SF 0.10 37,100

MOISTURE RETENTION SOIL 28200 CY 10.00 282,000

VEGETATIVE SOIL 9500 CY 14.00 133,000

SPREAD & COMPACT - ROLLER & OPERATOR 132 DAY 1570.00 207,240

TOTAL CAP CONSTRUCTION $ 1,773,540

NOTE: SOIL CAP MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR.

----------------------------------------- _-- ----- ------- -4-------

------------------------------------- ------------- --------------- -------------- ---------------------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;

CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 9
SITE RESTORATION, MONITORING WELLS, & INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL
--------------------------------------------------------------------------------------- - --------------------------- ---------------------

SITE RESTORATION
DEBRIS AREA I - IV FILL MATERIAL 25250 CY 10.00 $ 252,500
DEBRIS AREA I - IV VEGETATIVE SOIL 2700 CY 14.00 37,800
CHAIN LINK FENCE 2500 LF 13.00 32,500
12' SWING GATE 2 EA 800.00 1,600
FERTILIZE, SEED, MULCH 62000 SY 0.50 31,000
SPREAD & COMPACT - ROLLER & OPERATOR 35 DAY 1570.00 54,950

TOTAL SITE RESTORATION $ 410,350

MONITORING WELLS - 4" DIA x 30' DEEP 4 EA 4500.00 $ 18,000

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;
CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 9
SUMMARY SHEET UNIT

DESCRIPTION OTY UNIT COST TOTAL

TOTAL MOB/DEMOB $ 194,600

TOTAL SITE PREPARATION 52,125

TOTAL DEBRIS EXCAVATION 181,980

TOTAL CAP CONSTRUCTION 1,773,540

TOTAL SITE RESTORATION 410,350

TOTAL MONITORING WELLS 18,000

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 660,405

TOTAL AOC 9 $ 3,301,000

------------------------------------- -------- ---- ----------------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;

CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 11
MOB/DEMOB UNIT
DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB EQUIPMENT (IN OR OUT)

FRONT END LOADER 2 EA 410.00 $ 820
DUMP TRUCK 2 EA 385.00 770

BACK HOE 2 EA 730.00 1,460
DOZER (2 EA) 4 EA 880.00 3,520
ROLLER (2 EA) 4 EA 785.00 3,140

OFFICE TRAILER 3 MON 150.00 450
STORAGE TRAILER 3 MON 100.00 300
SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 24 WK 25.00 600
WATER COOLER - 2 EA 24 WK 25.00 600
WATER 60 DAY 15.00 900

TELEPHONE SERVICE 3 MON 500.00 1,500

ELECTRICITY 3 MON 250.00 750

PICK-UP (2 EA) 6 MON 1000.00 6,000

PUMPS, TOOLS, MINOR EQUIPMENT 3 MON 500.00 1,500

SITE SUPERINTENDANT ( 3 MON - 210 HR/MON) 630 MNHR 65.00 40,950

FOREMEN (3 MON * 210 HR/MON) 630 MNHR 55.00 34,650

CLERK/TYPIST (3 MON * 168 HR/MON) 504 MNHR 25.00 12,600

TOTAL MOB/DEMOB $ 111,510

------------------------------------------------ ----------- - ------ ----- ---- - ----- -- --------Pa------- - ----

0 ------------------------------ --- ------ _-------------- - ------ - -----------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;

CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 11
SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD - 850 LF x 20' WIDE

GRADE ROAD BED - DOZER & OPERATOR 2 DAY 1760.00 $ 3,520
GRAVEL - 12" THICK 650 CY 10.00 6,500
SPREAD & COMPACT 1 DAY 1570.00 1,570
GEOFABRIC 1900 SY 2.00 3,800

CLEAR TREES FROM SITE 0.5 AC 4300.00 2,150
EROSION CONTROL 900 LF 5.00 4,500

GRADING & DRAINAGE SWALE CONSTRUCTION
DOZER & OPERATOR 3 DAY 1760.00 5,280
LABORER 24 HR 33.50 804

TOTAL SITE PREPARATION $ 28,124

CAP CONSTRUCTION
SUBGRADE SOIL 23550 CY 10.00 $ 235,500
TEXTURED GEOMEMBRANE 115650 SF 0.80 92,520
DRAINAGE SOIL 5900 CY 17.00 100,300
GEOTEXTILE FABRIC 115650 SF 0.10 11,565
MOISTURE RETENTION SOIL 9220 CY 10.00 92,200
RIPRAP 7450 CY 30.00 223,500
SPREAD & COMPACT 45 DAY 1570.00 70,650

TOTAL CAP CONSTRUCTION $ 826,235

NOTE: ALL CAP MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR.

SITE RESTORATION
CHAIN LINK FENCE 1600 LF 13.00 $ 20,800
12' SWING GATE 1 EA 800.00 800

TOTAL SITE RESTORATION $ 21,600
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;

CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 11
MONITORING WELLS & INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL

MONITORING WELLS - 4" DIA x 30' DEEP 4 EA 4500.00 $ 18,000

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;
CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 11
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL MOB/DEMOB $ 111,510

TOTAL SITE PREPARATION 28,124

TOTAL CAP CONSTRUCTION 826,235

TOTAL SITE RESTORATION 21,600

TOTAL MONITORING WELLS 18,000

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 253,531

TOTAL AOC 11 $ 1,269,000 0
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;

CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 40
SITE PREPARATION AND MOBILIZATION UNIT

DESCRIPTION OTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD SEDIMENT AREA 1

CLEAR & GRUB LIGHT VEGETATION 0.1 AC 4300.00 $ 430
GRADE- DOZER & OPERATOR 0.25 DAY 1760.00 440
GRAVEL - 12" THICK 360 CY 10.00 3,600
FILTER FABRIC 550 SY 1.00 550
SPREAD & COMPACT 0.5 DAY 1570.00 785

ACCESS ROAD SEDIMENT AREA 2
CLEAR & GRUB LIGHT VEGETATION 0.1 AC 4300.00 430
GRADE- DOZER & OPERATOR 0.25 DAY 1760.00 440
GRAVEL - 24" THICK 340 CY 10.00 3,400
SPREAD & COMPACT 0.5 DAY 1570.00 785
FILTER FABRIC 550 SY 1.00 550

ACCESS ROAD FOR CAPPING - 500 LF. CLEAR & GRUB LIGHT VEGETATION 0.35 AC 4300.00 1,505
GRADE- DOZER & OPERATOR 0.5 DAY 1760.00 880
GRAVEL - 24" THICK 1450 CY 10.00 14,500
FILTER FABRIC 2000 SY 1.00 2,000
SPREAD & COMPACT 2 DAY 1570.00 3,140

PARKING AREA
CLEAR & GRUB LIGHT VEGETATION 0.25 AC 4300.00 1,075
GRADE- DOZER & OPERATOR 0.5 DAY 1760.00 880

SEDIMENT DEWATERING PAD

CLEAR & GRUB LIGHT VEGETATION 0.25 AC 4300.00. 1,075
GRADE- DOZER & OPERATOR 0.5 DAY 1760.00 880
GRAVEL - 12" THICK 400 CY 10.00 4,000
SPREAD & COMPACT 0.5 DAY 1570.00 785
LINER 10000 SF 0.60 6,000
SUMP & SUMP PUMP 1 LS 2500.00 2,500

DECON AREA - 10'x20' 3 EA 1000.00 3,000

CAP MATERIALS STOCKPILE AREA

CLEAR & GRUB LIGHT VEGETATION 1 AC 4300.00 4,300

GRADE- DOZER & OPERATOR 2 DAY 1760.00 3,520

-- TOTAL THIS PAGE $ 61,450

Page 11



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;

CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 40
SITE PREPARATION AND MOBILIZATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION $ 61,450

MOBILIZATION
EQUIPMENT (IN OR OUT)

FRONT END LOADER 2 EA 410.00 820

DUMP TRUCK 6 EA 385.00 2,310

BACKHOE 2 EA 730.00 1,460

DOZER 2 EA 880.00 1,760

CRANE & CLAMSHELL BUCKET 2 EA 640.00 1,280

ROLLER 2 EA 785.00 1,570

FRAC TANK 4 EA 250.00 1,000

DEWATERING PUMP & HOSE 2 EA 100.00 200

OFFICE TRAILER 4 MON 150.00 600

STORAGE TRAILER 4 MON 150.00 600

TRAILER DELIVERY, SET-UP, REMOVAL 2 EA 300.00 600

TOILET - 2 EA 36 WK 25.00 900

WATER COOLER - 2 EA 36 WK 25.00 900

WATER 180 DAY 15.00 2,700

TELEPHONE SERVICE 4 MON 500.00 2,000

ELECTRICITY 4 MON 250.00 1,000

PICK-UP (2 EA) 8 MON 1000.00 8,000

OFFICE EQUIPMENT 4 MON 1000.00 4,000

PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 2500.00 2,500

LABORER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 33.50 5,360

CARPENTER (2 MEN* 10 DAY/MAN*8 HR/DAY) 160 MNHR 48.00 7,680

ELECTRICIAN (2 MEN*1O DAY/MAN*8 HR/DAY) 160 MNHR 50.50 8,080

SITE SUPERINTENDANT (4 MON*210HR/MON) 840 MNHR 65.00 54,600

FOREMAN (4 MON*210HR/MON) 840 MNHR 55.00 46,200

CLERK/TYPIST (4 MON* 168HR/MON) 672 MNHR 25.00 16,800

TOTAL SITE PREPARATION AND MOBILIZATION $ 234,370

------------- -----------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;

CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 40
SEDIMENT REMOVAL AND DISPOSAL UNIT

DESCRIPTION QTY UNIT COST TOTAL

CONSTRUCT SILT BARRIER AROUND 400 LF 25.00 $ 10,000
CONTAMINATED AREAS

EXCAVATE WITH CLAMSHELL 28 DAY 1280.00 35,840
1200 CY SEDIMENTS + 1600 CY ACCESS ROADS/WORK PLATFORMS

HAUL SEDIMENTS TO DEWATERING PAD 56 DAY 770.00 43,120
(2 EA DUMP TRUCK & DRIVER)

LOAD DRY SEDIMENTS FOR 14 DAY 825.00 11,550
TRANSPORTATION TO DISPOSAL AREA
(FRONT END LOADER & OPERATOR)

LABORERS - 2 EA FOR 35 DAYS 560 MNHR 33.50 18,760

TCLP TESTING 2 SMPL 1400.00 2,800

ON-SITE STABILIZATION OF SEDIMENTS 600 CY 15.00 9,000
WITH SAND

TRANSPORTATION & DISPOSAL AT AOC 9 42 DAY 770.00 32,340
(3 EA DUMP TRUCK & DRIVER)

TREATMENT OF WATER 1 LS 21800.00 21,800

PUMP WATER FROM DEWATERING PAD 28 DAY 50.00 1,400
TO POND

TOTAL SEDIMENT REMOVAL AND DISPOSAL $ 186,610

-------------- ------------------------ ----- ----- --------------------

---------------- _-----_--------- ---------- - ------- - ------------ --
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;

CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 40
WETLAND RESTORATION, MONITORING WELLS, DRUM REMOVAL AND DISPOSAL UNIT

DESCRIPTION QTY UNIT COST TOTAL

WETLAND RESTORATION 1.5 AC 50000.00 $ 75,000

MONITORING WELLS - 4" DIA x 30' DEEP 2 EA 4500.00 $ 9,000

DRUM REMOVAL AND DISPOSAL

BACKHOE & OPERATOR 3 DAY 1460.00 $ 4,380
LABORER - 2 EA, 3 DAYS 48 MNHR 33.50 1,608

TRANSPORT DRUMS TO AOC 9 3 DAY 770.00 2,310
DUMP TRUCK & DRIVER

TCLP TESTING OF DRUM CONTENTS 2 EA 1400.00 2,800

TOTAL DRUM REMOVAL AND DISPOSAL $ 11,098

- - - - - ---------- ------------ --- - 4-----------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;

CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 40
CAP CONSTRUCTION, INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL

CAP CONSTRUCTION
SILT FENCE ALONG TOE OF LANDFILL 1500 LF 5.00 $ 7,500
CLEAR & GRUB SITE 4.4 AC 6900.00 30,360
LONG STICK EXCAVATOR 5 DAY 1750.00 8,750
GRADE SITE - DOZER & OPERATOR 5 DAY 1760.00 8,800
CUT LANDFILL WASTE WITH DOZER 7 DAY 1760.00 12,320
IMPORTED FILL 2500 CY 10.00 25,000
SPREAD & COMPACT WASTE & FILL 14 DAY 1570.00 21,980
SUBGRADE FILL 7100 CY 10.00 71,000
SPREAD & COMPACT SUBGRADE FILL 9 DAY 1570.00 14,130
TEXTURED GEOMEMBRANE 192000 SF 0.80 153,600
10-3 SAND DRAINAGE LAYER 9250 CY 17.00 157,250
SPREAD & COMPACT DRAINAGE LAYER 13 DAY 1570.00 20,410
GEOTEXTILE FILTER FABRIC 192000 SF 0.10 19,200
MOISTURE RENTENTION LAYER 13900 CY 10.00 139,000
SPREAD & COMPACT MOSITURE RENTENTION LAYER 18 DAY 1570.00 28,260
VEGETATIVE MATERIAL 4600 CY 14.00 64,400
SPREAD & COMPACT VEGETATIVE LAYER 6 DAY 1570.00 9,420
SEED, FERTILIZE, MULCH 4.4 AC 2000.00 8,800
RIPRAP 2250 CY 30.00 67,500
GUARD RAIL ALONG ROAD 1000 LF 12.50 12,500

TOTAL CAP CONSTRUCTION $ 880,180

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000

NOTE: CAP SOIL MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR

e _5-----------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;

CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 40
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL SITE PREPARATION AND MOBILIZATION $ 234,370

TOTAL SEDIMENT REMOVAL & DISPOSAL 186,610

TOTAL WETLAND RESTORATION 75,000

TOTAL MONITORING WELLS 9,000

TOTAL DRUM REMOVAL & DISPOSAL 11,098

TOTAL CAP CONSTRUCTION 880,180

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 351,742

TOTAL SA 13 $ 1,758,000

---- ------------------------- _------ -------------------1-------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;

CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
CAP IN PLACE AOC 9 UNIT

DESCRIPTION QTY UNIT COST TOTAL

LANDFILL COVER MAINTENANCE
GENERAL REPAIR

DUMP TRUCK & DRIVER 2 DAY 770.00 $ 1,540
FRONT END LOADER & OPER 2 DAY 825.00 1,650
LABORER - 2 EA 32 MNHR 33.50 1,072
MATERIALS 1 LS 1000.00 1,000

INSPECTION - 1 DAY @ 2 MEN/DAY 16 MNHR 75.00 1,200

MOWING - TRACTOR & OPERATOR 5 DAY 500.00 2,500

ENVIRONMENTAL MONITORING

GROUNDWATER SAMPLE COLLECTION 2 LS 1800.00 3,600

4 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE,.

SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS

4 SAMPLES PLUS 2 SAMPLE QA/QC 12 SMPL 900.00 10,800

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869
PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483

MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS $ 27,323

---------------------------------------------------------------------- - - -- - --------- ------------1----- -----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;

CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
CAP IN PLACE AOC 11 UNIT

DESCRIPTION QTY UNIT COST TOTAL

LANDFILL COVER MAINTENANCE
GENERAL REPAIR

DUMP TRUCK & DRIVER 1 DAY 770.00 $ 770

FRONT END LOADER & OPER 1 DAY 825.00 825

LABORER- 2 EA 16 MNHR 33.50 536

MATERIALS 1 LS 500.00 500

INSPECTION - 0.5 DAY @ 2 MEN/DAY 8 MNHR 75.00 600

ENVIRONMENTAL MONITORING
GROUNDWATER SAMPLE COLLECTION 2 LS 1800.00 3,600

4 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE,
SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS
4 SAMPLES PLUS 2 SAMPLE QA/QC 12 SMPL 900.00 10,800

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869

PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483

MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS $ 21,592

S------------------------------------- ----------- -----------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;

CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
CAP IN PLACE AOC 40 UNIT

DESCRIPTION QTY UNIT COST TOTAL

O&M COSTS OCCURING OVER FIVE YEARS
WETLANDS RESTORATION MONITORING (5 YEARS)

1 DAY @ 2 MEN/DAY, SEMI-ANNUALLY 32 MNHR 75.00 $ 2,400

BIOMONITORING, BIENNIALLY
FOR 5 YEARS 0.4831 LS 15000.00 7,246

FIVE YEAR SITE REVIEW - ANNUALIZED

0.1739 LS 2500.00 435

TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS $ 10,081

O&M COSTS OCCURING OVER THIRTY YEARS
LANDFILL COVER MAINTENANCE

GENERAL REPAIR
DUMP TRUCK & DRIVER 1 DAY 770.00 $ 770
FRONT END LOADER & OPER 1 DAY 825.00 825
LABORER - 2 EA 16 MNHR 33.50 536
MATERIALS 1 LS 500.00 500

INSPECTION - 0.5 DAY @ 2 MEN/DAY 8 MNHR 75.00 600

MOWING - TRACTOR & OPERATOR 1 DAY 500.00 500

SUBTOTAL THIS PAGE $ 3,731
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;

CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
CAP IN PLACE AOC 40 UNIT

DESCRIPTION QTY UNIT COST TOTAL
------------------------------------------------------- ----------------------- ----------------------------------------------------------
O&M COSTS OCCURING OVER THIRTY YEARS - TOTAL FROM PREVIOUS PAGE $ 3,731

ENVIRONMENTAL MONITORING

SEDIMENT SAMPLE COLLECTION 0.1739 LS 1200.00 209
4 LOCATIONS, ONCE EVERY 5 YEARS

SEDIMENT SAMPLE ANALYSIS, 0.8695 SMPL 715.00 622
ONCE EVERY 5 YEARS, 4 SAMPLES PLUS 1 QA/QC,
SVOCs AND INORGANICS ANNUALIZED

GROUNDWATER SAMPLE COLLECTION 2 LS 2700.00 5,400
7 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE,

SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS
7 SAMPLES PLUS 2 SAMPLE QA/QC 18 SMPL 900.00 16,200

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869
PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483
MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS FOR 30 YEAR ACTIVITIES $ 30,122

Page 20



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41;

CAP-IN-PLACE AOCs 9, 11, 40 DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
CAP IN PLACE SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL

ANNUAL O&M COSTS - FOR 30 YEARS
TOTAL AOC 9 $ 27,323

TOTAL AOC 11 21,592

TOTAL AOC 40 30,122

UNDEVELOPED DESIGN DETAILS '25% 19,963

TOTAL ANNUAL O&M COSTS - 30 YEARS $ 99,000

ANNUAL O&M COSTS - FOR 5 YEARS

TOTAL AOC 40 $ 10,081

UNDEVELOPED DESIGN DETAILS -25% 2,919

TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS $ 13,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;

LIMITED REMOVAL AT AOC 11;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

COST SUMMARY TABLE
UNIT

DESCRIPTION QTY UNIT COST TOTAL

DIRECT COSTS
NO FURTHER ACTION

SA 6 $ 0
SA 12 0
SA 13 0
AOC 41 0

LIMITED REMOVAL AT AOC 11 44,000
EXCAVATE AND CONSOLIDATE

AOC 9 3,835,000
AOC 40 3,370,000
CONSOLIDATION LANDFILL CONSTRUCTION 5,240,000

TOTAL DIRECT COSTS $ 12,489,000

INDIRECT COSTS
HEALTH AND SAFETY 5.00% $ 624,000

LEGAL, ADMIN, PERMITTING 5.00% 624,000
ENGINEERING 10.00% 1,249,000

SERVICES DURING CONSTRUCTION 10.00% 1,249,000

TOTAL INDIRECT COSTS $ 3,746,000

TOTAL CAPITAL (DIRECT + INDIRECT) COST $ 16,235,000

OPERATING AND MAINTENANCE COSTS
TOTAL ANNUAL O&M COSTS FOR AOC 11 - 2 YRS $ 4,000

TOTAL ANNUAL O&M COSTS FOR NEW LANDFILL - 30 YRS 23,000

TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YRS 29,000

TOTAL PRESENT WORTH OF OPERATING AND MAINTENANCE COSTS $ 411,000

TOTAL COSTS $ 16,646,000

------------------------------------------ ------ - - ---- - --------------------1-------------------

* --------------------------------------- --- ----- - ---------- -- - -- ----------- ---------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;
LIMITED REMOVAL AT AOC 11;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97 0

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

NO FURTHER ACTION
UNIT

DESCRIPTION QTY UNIT COST TOTAL

SA 6 $ 0

SA 12 0

SA 13 0

AOC 41 0

-0

-------------------------- -- ------------- - ------- --- ----- -------

---------------- - - ------------------ ---------- ---------------------- ------------------- -----------------

Page 2



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;

LIMITED REMOVAL AT AOC 11;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

LIMITED REMOVAL AT AOC 11, PLACE IN CONSOLIDATION LANDFILL
UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB (IN AND OUT)
ROLLER 2 EA 785.00 $ 1,570

DUMP TRUCKS 4 EA 385.00 1,540

BACKHOE 2 EA 730.00 1,460

TOILET- 1 EA 1 WK 25.00 25
WATER COOLER - 1 EA 1 WK 25.00 25

WATER 5 DAY 15.00 75

PICK-UP (2 EA) 0.5 MON 1000.00 500

FOREMEN 50 MNHR 55.00 2,750

EXCAVATION OF DEBRIS - 5 DAY 1460.00 7,300

BACKHOE & OPERATOR

TRANSPORT TO ON-SITE CONSOLIDATION 10 DAY 770.00 7,700

LANDFILL - DUMP TRUCK & DRIVER - 2 EA

TOTAL THIS PAGE $ 22,945

Page 3



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;

LIMITED REMOVAL AT AOC 11;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

LIMITED REMOVAL AT AOC 11, PLACE IN CONSOLIDATION LANDFILL
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL PREVIOUS PAGE $ 22,945

BACKFILL
PURCHASED FROM OFF-SITE 625 CY 10.00 6,250

(INCLUDING 30% SWELL FACTOR)

SITE RESTORATION

BACKFILL, GRADE, COMPACT 2 DAY 1570.00 3,140

FERTILIZE, SEED, MULCH 5000 SY 0.50 2,500

UNDEVELOPED DESIGN DETAILS -25% 9,165

TOTAL AOC 11 $ 44,000

-------------------------------------------------- -- - - -------- - - -- ----- ---------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;

LIMITED REMOVAL AT AOC 11;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 9

UNIT
DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB (IN and OUT)
DUMP TRUCKS 32 EA 385.00 $ 12,320
BACKHOE 4 EA 730.00 2,920
ROLLER 8 EA 785.00 6,280

OFFICE TRAILER 5 MON 150.00 750
STORAGE TRAILER 5 MON 100.00 500
SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 44 WK 25.00 1,100
WATER COOLER - 2 EA 44 WK 25.00 1,100
WATER 220 DAY 15.00 3,300
TELEPHONE SERVICE 5 MON 500.00 2,500
ELECTRICITY 5 MON 250.00 1,250
PICK-UP (2 EA) 10 MON 1000.00 10,000

*PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 2500.00 2,500

SITE SUPERINTENDANT ( 5 MON * 210 HR/MON) 1050 MNHR 65.00 68,250
FOREMEN (5 MON * 210 HR/MON) 1050 MNHR 55.00 57,750
CLERK/TYPIST (5 MON * 168 HR/MON) 840 MNHR 25.00 21,000

CLEAR TREES 2.5 AC 6900.00 17,250

EROSION CONTROL 700 LF 5.00 3,500

UXO CLEARANCE 70 DAY 1800.00 126,000

EXCAVATION OF 112000 CY OF DEBRIS
BACKHOE & OPERATOR (2 EA) 140 DAY 1460.00 204,400

TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED)
DUMP TRUCK & OPERATOR (16 EA) 1120 DAY 770.00 862,400

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT
ROLLER & OPERATOR (4 EA) 280 DAY 1570.00 439,600

TOTAL THIS PAGE $ 1,845,670
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;

LIMITED REMOVAL AT AOC 11;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 9
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL PREVIOUS PAGE $ 1,845,670

BACKFILL (112,000 * 1.3 = 145,600 CY REQUIRED)
AVAILABLE FROM CONSOLIDATION 88750 CY 0.00 0

LANDFILL EXCAVATION
LOAD STOCKPILED BACKFILL 110 DAY 825.00 90,750
HAUL & DUMP 330 DAY 770.00 254,100

PURCHASED FROM OFF-SITE 56850 CY 10.00 568,500
(INCLUDING 30% SWELL FACTOR) -

SITE RESTORATION

BACKFILL, GRADE, COMPACT (2 EA) 182 DAY 1570.00 285,740

FERTILIZE, SEED, MULCH 36300 SY 0.50 18,150

WETLAND RESTORATION 0.1 AC 50000.00 5,000

UNDEVELOPED DESIGN DETAILS -25% 767,090

TOTAL AOC 9 $ 3,835,000

--------------------------------------------------- ------- 0
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;

LIMITED REMOVAL AT AOC 11;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD - 600 LF (SEDIMENT REMOVAL AREA I)

CLEAR & GRUB LIGHT VEGETATION 0.3 AC 4300.00 1,290

GRADE - DOZER & OPERATOR 0.5 DAY 1760.00 880

GRAVEL - 12" THICK 450 CY 10.00 4,500

SPREAD & COMPACT 0.5 DAY 1570.00 785
FILTER FABRIC 1350 SY 1.00 1,350

PARKING AREA

CLEAR & GRUB LIGHT VEGETATION 0.25 AC 4300.00 1,075
GRADE - DOZER & OPERATOR 0.5 DAY 1760.00 880
GRAVEL - 12" THICK 400 CY 10.00 4,000
SPREAD & COMPACT 0.5 DAY 1570.00 785

SEDIMENT DEWATERING PAD
CLEAR & GRUB LIGHT VEGETATION 0.25 AC 4300.00 1,075

GRADE - DOZER & OPERATOR 0.5 DAY 1760.00 880

GRAVEL - 12" THICK 400 CY 10.00 4,000

SPREAD & COMPACT 0.5 DAY 1570.00 785

LINER 10000 SF 1.00 10,000

SUMP & SUMP PUMP 1 LS 2500.00 2,500

DECON AREA - 10'x20' 3 EA 5000.00 15,000

WORK PLATFORM (SEDIMENT REMOVAL AREA II)

GRADE - DOZER & OPERATOR 0.25 DAY 1760.00 440

GRAVEL - 12" THICK 150 CY 10.00 1,500

SPREAD & COMPACT 0.25 DAY 1570.00 393

FILTER FABRIC 450 SY 1.00 450

TOTAL SITE PREPARATION $ 52,568
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;

LIMITED REMOVAL AT AOC 11;
EXCAVi,TE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
MOBILIZATION UNIT
DESCRIPTION QTY UNIT COST TOTAL

EQUIPMENT (IN AND OUT)
FRAC TANK 8 EA 250.00 $ 2,000
DEWATERING PUMP & HOSE 4 EA 100.00 400
DUMP TRUCKS 16 EA 385.00 6,160
BACKHOE 2 EA 730.00 1,460
ROLLER 4 EA 785.00 3,140
CLAM SHELL 2 EA 640.00 1,280

OFFICE TRAILER 7 MON 150.00 1,050
STORAGE TRAILER 7 MON 150.00 1,050
TRAILER DELIVERY, SET-UP, REMOVAL 2 EA 300.00 600
TOILET - 2 EA 60 WK 25.00 1,500
WATER COOLER - 2 EA 60 WK 25.00 1,500
WATER 300 DAY 15.00 4,500
TELEPHONE SERVICE 7 MON 500.00 3,500
ELECTRICITY 7 MON 250.00 1,750
PICK-UP (2 EA) 14 MON 1000.00 14,000
OFFICE EQUIPMENT 7 MON 1000.00 7,000
PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 5000.00 5,000

LABORER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 33.50 5,360
CARPENTER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 48.00 7,680
ELECTRICIAN (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 50.50 8,080

SITE SUPERINTENDANT (7 MON*210HR/MON) 1470 MNHR 65.00 95,550
FOREMAN (7 MON*210HR/MON) 1470 MNHR 55.00 80,850

CLERK/TYPIST (7 MON* 168HR/MON) 1176 MNHR 25.00 29,400

-------------- ---------------------------------------------- -- - -- - - ------------- ----------- ------- --------------------

TOTAL MOBILIZATION $ 282,810
--------- ------------------------------------ ----- --------------------------

Page 8



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;

LIMITED REMOVAL AT AOC 11;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
SEDIMENT REMOVAL AND DISPOSAL UNIT

DESCRIPTION QTY UNIT COST TOTAL

CONSTRUCT SILT FENCE AROUND 650 LF 5.00 $ 3,250
CONTAMINATED AREAS

EXCAVATE WITH CLAMSHELL 19 DAY 1280.00 24,320
1200 CY SEDIMENTS + 600 CY ACCESS ROADS/WORK PLATFORMS

HAUL SEDIMENTS TO DEWATERING PAD 38 DAY 770.00 29,260
(2 EA DUMP TRUCK & DRIVER)

LOAD DRY SEDIMENTS FOR 10 DAY 825.00 8,250
TRANSPORTATION TO DISPOSAL AREA
(FRONT END LOADER & OPERATOR)

, LABORERS - 2 EA FOR 25 DAYS 400 MNHR 33.50 13,400

W TCLP TESTING 2 SMPL 1500.00 3,000

ON-SITE STABILIZATION OF SEDIMENTS 400 CY 15.00 6,000

WITH SAND

TRANSPORTATION AND DISPOSAL AT CONSOLIDATION LANDFILL

(3 EA DUMP TRUCK & DRIVER) 30 DAY 770.00 23,100

TRANSPORTATION OF WATER 140000 GAL INCL WITH DISPOSAL

TREATMENT OF DEWATERING WATER 1 LS 21800.00 21,800

PUMP WATER FROM DEWATERING PAD 12 DAY 50.00 600

TO PONDS

TOTAL SEDIMENT REMOVAL AND DISPOSAL $ 132,980
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;

LIMITED REMOVAL AT AOC 11;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
DRUM REMOVAL AND DISPOSAL UNIT

DESCRIPTION QTY UNIT COST TOTAL

BACKHOE & OPERATOR 3 DAY 1460.00 $ 4,380

LABORER - 2 EA, 3 DAYS 48 MNHR 33.50 1,608

TRANSPORT DRUMS TO 3 DAY 770.00 2,310
CONSOLIDATION LANDFILL - DUMP TRUCK & DRIVER

TCLP TESTING OF DRUM CONTENTS 2 EA 1500.00 3,000

---------- ---------------- - ---------------------------------~ ---- ---------------------

TOTAL DRUM REMOVAL AND DISPOSAL $ 11,298

-- -------- ----------------------- ------ --------------- --------------1
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;

LIMITED REMOVAL AT AOC 11;

EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
EXCAVATION AND BACKFILL UNIT

DESCRIPTION QTY UNIT COST TOTAL

CLEAR & GRUB SITE 4 AC 4300.00 $ 17,200

EROSION CONTROL 500 LF 5.00 2,500

SUMP PUMP & HOSES 6 MON 2500.00 15,000

UXO CLEARANCE 138 DAY 1800.00 248,400

EXCAVATION OF 110000 CY OF DEBRIS

BACKHOE & OPERATOR 138 DAY 1460.00 201,480
TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED)

DUMP TRUCK & DRIVER (8 EA) 1100 DAY 770.00 847,000

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT. ROLLER & OPERATOR (2 EA) 276 DAY 1570.00 433,320

BACKFILL PURCHASED FROM OFF-SITE

(INCLUDING 30% SWELL FACTOR) 18710 CY 10.00 187,100

SITE RESTORATION

BACKFILL, GRADE, COMPACT 24 DAY 1570.00 37,680

FERTILIZE, SEED, MULCH 19360 SY 0.50 9,680

WETLANDS RESTORATION 4 AC 50000.00 200,000

MONITORING WELLS, 4" DIA x 30' DP 2 EA 2400.00 4,800

GUIDE RAIL ALONG ROAD 1000 LF 12.50 12,500

------------ ---------------------------------- --------------- ------ ----------- ------------------------------

TOTAL EXCAVATION AND BACKFILL $ 2,216,660

--------------------------------------------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;
LIMITED REMOVAL AT AOC 11;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL SITE PREPARATION $ 52,568

TOTAL MOBILIZATION 282,810

TOTAL SEDIMENT REMOVAL AND DISPOSAL 132,980

TOTAL DRUM REMOVAL AND DISPOSAL 11,298

TOTAL EXCAVATION AND BACKFILL 2,216,660

UNDEVELOPED DESIGN DETAILS -25% 673,685

TOTAL AOC 40 $ 3,370,000

------------------------------ ---------------------- ----- ------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;

LIMITED REMOVAL AT AOC 11;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
UNIT

DESCRIPTION QTY UNIT COST TOTAL
---------- --------------------------------------------------------------------------.....-----------.------------..--------.--------------------------..-----.----..............

MOBILIZATION
DUMP TRUCKS - 16 EA 32 EA 385.00 $ 12,320
BACKHOE - 2 EA 4 EA 730.00 2,920
ROLLER - 2 EA 4 EA 785.00 3,140
DOZER 2 EA 880.00 1,760

OFFICE TRAILER 9 MON 150.00 1,350
STORAGE TRAILER 9 MON 150.00 1,350
TRAILER DELIVERY, SET-UP, REMOVAL 2 EA 300.00 600
TOILET - 2 EA 80 WK 25.00 2,000
WATER COOLER - 2 EA 80 WK 25.00 2,000
WATER 400 DAY 15.00 6,000
TELEPHONE SERVICE 9 MON 500.00 4,500
ELECTRICITY 9 MON 250.00 2,250
PICK-UP (2 EA) 18 MON 1000.00 18,000
OFFICE EQUIPMENT 9 MON 1000.00 9,000
PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 5000.00 5,000

LABORER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 33.50 5,360

CARPENTER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 48.00 7,680
ELECTRICIAN (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 50.50 8,080

SITE SUPERINTENDANT (9 MON*210HR/MON) 1890 MNHR 65.00 122,850
FOREMAN (9 MON*210HR/MON) 1890 MNHR 55.00 103,950

CLERK/TYPIST (9 MON*168HR/MON) 1512 MNHR 25.00 37,800

TOTAL MOBILIZATION $ 357,910
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;
LIMITED REMOVAL AT AOC 11;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
SITE PREPARATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

CLEAR & GRUB SITE 10 AC 4300.00 $ 43,000

ACCESS ROAD IMPROVEMENTS

CRUSHED STONE, 2' DEEP x 24' WIDE 1800 CY 30.00 54,000
2' DIA RCP CULVERT 40 LF 50.00 2,000

EROSION CONTROL O

SILT FENCE 2800 LF 5.00 14,000

HAY BALES 500 EA 5.00 2,500

TOTAL SITE PREPARATION $ 115,500 @
---------------------------------------------------- ---- -----------------------

Page 14



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;

LIMITED REMOVAL AT AOC 11;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
LINER CONSTRUCTION UNIT

DESCRIPTION OTY UNIT COST TOTAL

EXCAVATE LANDFILL BASE & BY-PASS DITCH
BACK HOE & OPERATOR (2 EA) 126 DAY 1460.00 $ 183,960

HAUL TO ON-SITE STOCKPILE (23250 CY)
DUMP TRUCK & DRIVER (3 EA) 45 DAY 770.00 34,650

HAUL TO AOC-9 & STOCKPILE (88750 CY)
DUMP TRUCK & DRIVER (16 EA) 880 DAY 770.00 677,600

DOZER & OPERATOR 55 DAY 1760.00 96,800

CLAY 31850 CY 10.00 318,500
GEOMEMBRANE 330000 SF 0.65 214,500
FILTER FABRIC 330000 SF 0.10 33,000
10-2 SAND DRAINAGE LAYER 15925 CY 12.00 191,100
10-3 SAND DRAINAGE LAYER 15925 CY 17.00 270,725
ROLLER & OPERATOR 80 DAY 1570.00 125,600

DRAINAGE PIPING
6" DIA PERF PVC PIPE 2500 LF 6.00 15,000
12" DIA SOLID WALL PVC PIPE 1600 LF 15.00 24,000
6"x12" PVC WYE 5 EA 500.00 2,500

LEACHATE PUMPING CHAMBER
5' DIA PRECAST MANHOLE 10 VLF 250.00 2,500
FRAME, COVER, ETC. 1 LS 300.00 300
CONCRETE FILL PAD, SUMP, ELECTRICAL 1 LS 35000.00 35,000

CONTROLS, ALARM, FILL PIPING, BOLLARDS
HAUL LEACHATE TO BASE TREATMENT PLANT 2600 HR 100.00 260,000

10 HR/DAY * 5 DAY/WK * 52 WK

NOTE: ALL LINER SOIL MATERIAL QUANTITIES
INCLUDE A 30% SWELL FACTOR

TOTAL LINER CONSTRUCTION $ 2,485,735
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;

LIMITED REMOVAL AT AOC 11;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
FINAL COVER CONSTRUCTION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SUBGRADE BUFFER 15925 CY 10.00 $ 159,250
TEXTURED GEOMEMBRAND 330000 SF 0.80 264,000
FILTER FABRIC 330000 SF 0.10 33,000
10-3 SAND DRAINAGE LAYER 15925 CY 17.00 270,725
MOISTURE RETENTION LAYER 23900 CY 10.00 239,000
VEGETATIVE LAYER 7950 CY 14.00 111,300
ROLLER & OPERATOR 80 DAY 1570.00 125,600

HYDROSEEDING
SEED, FERTILIZE, MULCH 10 AC 2000.00 20,000

MONITORING WELLS 4 EA 2500.00 10,000

NOTE: ALL FINAL COVER SOIL MATERIAL QUANTITIES
INCLUDE A 30% SWELL FACTOR

TOTAL FINAL COVER CONSTRUCTION $ 1,232,875
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;

LIMITED REMOVAL AT AOC 11;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R, MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL MOBILIZATION $ 357,910

TOTAL SITE PREPARATION 115,500

TOTAL LINER CONSTRUCTION 2,485,735

TOTAL FINAL COVER CONSTRUCTION 1,232,875

UNDEVELOPED DESIGN DETAILS -25% 1,047,980

TOTAL CONSOLIDATION LANDFILL CONSTRUCTION $ 5,240,000

------------------- ----------- -__---------------- -1
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;
LIMITED REMOVAL AT AOC 11;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
AOC 11 UNIT

DESCRIPTION QTY UNIT COST TOTAL

O&M COSTS TWICE PER YEAR FOR TWO YEARS FOR SITE RESTORATION
DUMP TRUCK & DRIVER 2 DAY 770.00 $ 1,540

MATERIALS 1 LS 500.00 500
LABORER - 2 EA 32 MNHR 33.50 1,072

UNDEVELOPED DESIGN DETAILS -25% 888

TOTAL ANNUAL O&M COSTS $ 4,000

------------------------ ------------------ - -- ---- ------ - - ---------- --------------- --

- - - - - - - - - - - -... _.. .. . . .. ..-. .. .. .. .18
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;

LIMITED REMOVAL AT AOC 11;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS AT CONSOLIDATION LANDFILL

UNIT
DESCRIPTION QTY UNIT COST TOTAL

O&M COSTS OCCURING OVER THIRTY YEARS FOR CONSOLIDATION LANDFILL
FIVE YEAR SITE REVIEW - ANNUALIZED 0.1810 LS 10000.00 $ 1,810

ENVIRONMENTAL MONITORING
GROUNDWATER, 4 WELLS, SEMI-ANNUALLY

GENERAL PARAMETERS & METALS 8 SMPL 940.00 7,520

LANDFILL COVER MAINTENANCE
INSPECTION - 2 DAY @ 2 MEN/DAY 32 MNHR 75.00 2,400
GENERAL REPAIR

DUMP TRUCK & DRIVER 1 DAY 770.00 770
FRONT END LOADER & OPERATOR 1 DAY 825.00 825
LABORER - 2 EA 16 MNHR 33.50 536
MATERIALS 1 LS 500.00 500

* MOWING 2 EVENT 1000.00 2,000

BI-ANNUAL REPORT TO DEP - ANNUALIZED 0.4878 LS 2500.00 1,220

AYER WWTP USER FEE 600 CCF 2.00 1,200

UNDEVELOPED DESIGN DETAILS -25% 4,220

TOTAL ANNUAL O&M COSTS FOR 30 YEAR ACTIVITIES $ 23,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41;
LIMITED REMOVAL AT AOC 11;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS AT AOC 40
UNIT

DESCRIPTION QTY UNIT COST TOTAL

O&M COSTS OCCURING OVER FIVE YEARS FOR CSB LANDFILL
SEDIMENT, 2 SAMPLES AT 2 LOCATIONS, ONE TIME ONLY AT YEAR 5

METALS - ANNUALIZED 0.7239 SMPL 625.00 $ 452

GROUNDWATER MONITORING, 2 WELLS, SEMI-ANNUALLY
GENERAL PARAMETERS & METALS 4 SMPL 1020.00 4,080

SAMPLE COLLECTION (INCLUDES WELL 2 LS 2500 5,000

PURGE, SAMPLE COLLECTION, AND SHIPMENT)

WETLANDS RESTORATION MONITORING

1 DAY @ 2 MEN/DAY, SEMI-ANNUALLY 32 MNHR 75.00 2,400

BIO MONITORING, BI-ANNUALLY 0.4878 LS 15000.00 7,317

FIVE YEAR EDUCATION PROGRAM ONCE 0.1810 LS 2500.00 452 @
PUBLIC MEETING - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1810 LS 20000.00 3,619

UNDEVELOPED DESIGN DETAILS -25% 5,679

TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEAR $ 29,000

Page ----- --- 20--- ----------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

COST SUMMARY TABLE

UNIT
DESCRIPTION QTY UNIT COST TOTAL

DIRECT COSTS
LIMITED REMOVAL AT AOC 11 $ 44,000
CAP IN PLACE

SA 6 159,000
SA 12 507,000
SA 13 395,000
AOC 41 175,000

EXCAVATE AND CONSOLIDATE
AOC 9 3,835,000
AOC 40 3,370,000
CONSOLIDATION LANDFILL CONSTRUCTION 5,240,000

TOTAL DIRECT COSTS $ 13,725,000

* INDIRECT COSTS
HEALTH AND SAFETY 5.00% $ 686,000
LEGAL, ADMIN, PERMITTING 5.00% 686,000
ENGINEERING 10.00% 1,373,000
SERVICES DURING CONSTRUCTION 10.00% 1,373,000

TOTAL INDIRECT COSTS $ 4,118,000

TOTAL CAPITAL (DIRECT + INDIRECT) COST $ 17,843,000

OPERATING AND MAINTENANCE COSTS
TOTAL ANNUAL O&M COSTS FOR AOC 11 - 2 YRS $ 4,000
TOTAL ANNUAL O&M COSTS FOR CAP-IN-PLACE $ 109,000

AREAS - 30 YRS
TOTAL ANNUAL O&M COSTS FOR NEW LANDFILL - 30 YRS $ 23,000
TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YRS $ 29,000

TOTAL PRESENT WORTH OF OPERATING AND MAINTENANCE COSTS $ 1,764,000

TOTAL COSTS $ 19,607,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;
CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

LIMITED REMOVAL AND DISPOSAL IN CONSOLIDATION LANDFILL AOC 11
UNIT

DESCRIPTION OTY UNIT COST TOTAL

MOB/DEMOB (IN and OUT)
DUMP TRUCKS 4 EA 385.00 $ 1,540

BACKHOE 2 EA 730.00 1,460

ROLLER 2 EA 785.00 1,570

TOILET - 1 EA 1 WK 25.00 25

WATER COOLER - 1 EA 1 WK 25.00 25

WATER 5 DAY 15.00 75

PICK-UP (2 EA) 0.5 MON 1000.00 500

FOREMEN 50 MNHR 55.00 2,750

EXCAVATION OF DEBRIS - 5 DAY 1460.00 7,300
BACKHOE & OPERATOR

TRANSPORT TO ON-SITE CONSOLIDATION 10 DAY 770.00 7,700

LANDFILL - DUMP TRUCK & DRIVER - 2 EA

------------- ---- ------- ------------ --------------------- ------ --------------------

TOTAL THIS PAGE $ 22,945
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;
CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

LIMITED REMOVAL AND DISPOSAL IN CONSOLIDATION LANDFILL AOC 11
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL PREVIOUS PAGE $ 22,945

BACKFILL
PURCHASED FROM OFF-SITE 625 CY 10.00 6,250
(INCLUDING 30% SWELL FACTOR)

SITE RESTORATION

BACKFILL, GRADE, COMPACT 2 DAY 1570.00 3,140
FERTILIZE, SEED, MULCH 5000 SY 0.50 2,500

UNDEVELOPED DESIGN DETAILS -25% 9,165

TOTAL AOC 11 $ 44,000

----------------------------------------------------------- --------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 6
MOB/DEMOB UNIT
DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB EQUIPMENT (IN OR OUT)

FRONT END LOADER 2 EA 410.00 $ 820

DUMP TRUCK 2 EA 385.00 770

BACK HOE 2 EA 730.00 1,460

DOZER 2 EA 880.00 1,760

ROLLER 2 EA 785.00 1,570

OFFICE TRAILER 1 MON 150.00 150

STORAGE TRAILER 1 MON 100.00 100

SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 8 WK 25.00 200

WATER COOLER - 2 EA 8 WK 25.00 200

WATER 40 DAY 15.00 600

TELEPHONE SERVICE 1 MON 500.00 500

ELECTRICITY 1 MON 250.00 250

PICK-UP (2 EA) 2 MON 1000.00 2,000

PUMPS, TOOLS, MINOR EQUIPMENT 1 MON 500.00 500

SITE SUPERINTENDANT ( 1 MON * 210 HR/MON) 210 MNHR 65.00 13,650

FOREMEN (1 MON * 210 HR/MON) 210 MNHR 55.00 11,550

CLERK/TYPIST (1 MON * 168 HR/MON) 168 MNHR 25.00 4,200

TOTAL MOB/DEMOB $ 41,280

-------------------------------- -g-----------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 6
SITE PREPARATION & CAP CONSTRUCTION UNIT

DESCRIPTION QTY UNIT COST TOTAL
--------------------------------------------------------------------- ---------------- - --------------------------- ---------------------

SITE PREPARATION
ACCESS ROAD - 675 LF x 15' WIDE

GRADE ROAD BED - DOZER & OPERATOR 1 DAY 1760.00 $ 1,760
GRAVEL - 12" THICK 375 CY 10.00 3,750
SPREAD & COMPACT 0.5 DAY 1570.00 785
GEOFABRIC 1125 SY 1.00 1,125

CLEAR TREES FROM SITE 0.25 AC 6900.00 1,725
ARCHAEOLOGICAL SURVEY OF LANDFILL

PROJECT MANAGER 1 DAY 425.00 425
PRINCIPAL INVESTIGATOR 1 DAY 385.00 385
PROJECT ARCHAEOLOGIST 7 DAY 280.00 1,960
ASSISTANT ARCHAEOLOGIST 6 DAY 195.00 1,170
WORK PROCESSOR 1 DAY 185.00 185
ODCs 1 LS 100.00 100
MILAGE 1000 MILE 0.25 250
PER DIEM 5 DAY 60.00 300

UXO CLEARANCE 2 DAY 1800.00 3,600

GRADING & DRAINAGE SWALE CONSTRUCTION
DOZER & OPERATOR 1 DAY 1760.00 1,760
LABORER 8 HR 33.50 268

TOTAL SITE PREPARATION $ 19,548

CAP CONSTRUCTION

SUBGRADE SOIL 520 CY 10.00 $ 5,200
TEXTURED GEOMEMBRANE 6750 SF 0.80 5,400
DRAINAGE SOIL 365 CY 17.00 6,205
GEOTEXTILE FABRIC LAYER 6750 SF 0.10 675
MOISTURE RETENTION SOIL 650 CY 10.00 6,500
VEGETATIVE SOIL 230 CY 14.00 3,220
SPREAD & COMPACT 3 DAY 1570.00 4,710

TOTAL CAP CONSTRUCTION $ 31,910

NOTE: CAP SOIL MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR.
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;
CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 6
SITE RESTORATION, MONITORING WELLS, INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE RESTORATION

CHAIN LINK FENCE 400 LF 13.00 $ 5,200

12' SWING GATE 1 EA 800.00 800

FERTILIZE, SEED, MULCH 1000 SY 0.50 500

TOTAL SITE RESTORATION $ 6,500

MONITORING WELLS - 4" DIA x 30' DEEP 4 EA 4500.00 $ 18,000

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000

--------------------------------------------------- ---------- -------- ---------

-- ------------------------------------------------ - -------------------------------------- ---------- -------------

Page 6



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 6
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL
---------- ------------------------------------------------------ - ------------- ------------------------------- ---------------------
TOTAL MOB/DEMOB $ 41,280

TOTAL SITE PREPARATION 19,548

TOTAL CAP CONSTRUCTION 31,910

TOTAL SITE RESTORATION 6,500

TOTAL MONITORING WELLS 18,000

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 31,762

TOTAL SA 6 $ 159,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 12
MOB/DEMOB UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB EQUIPMENT (IN OR OUT)

FRONT END LOADER 2 EA 410.00 $ 820

DUMP TRUCK 2 EA 385.00 770

BACK HOE 2 EA 730.00 1,460

DOZER (2 EA) 4 EA 880.00 3,520

ROLLER (2 EA) 4 EA 785.00 3,140

OFFICE TRAILER 2 MON 150.00 300

STORAGE TRAILER 2 MON 100.00 200

SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 16 WK 25.00 400

WATER COOLER - 2 EA 16 WK 25.00 400

WATER 40 DAY 15.00 600

TELEPHONE SERVICE 2 MON 500.00 1,000

ELECTRICITY 2 MON 250.00 500

PICK-UP (2 EA) 4 MON 1000.00 4,000

PUMPS, TOOLS, MINOR EQUIPMENT 2 MON 500.00 1,000

SITE SUPERINTENDANT ( 2 MON * 210 HR/MON) 420 MNHR 65.00 27,300

FOREMEN (2 MON * 210 HR/MON) 420 MNHR 55.00 23,100

CLERK/TYPIST (2 MON * 168 HR/MON) 336 MNHR 25.00 8,400

TOTAL MOB/DEMOB $77,910
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 12
SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD - 300 LF x 20' WIDE

GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 1760.00 $ 880
GRAVEL- 12" THICK 80 CY 10.00 800
SPREAD & COMPACT 0.25 DAY 1570.00 393

GEOFABRIC 700 SY 1.00 700

CLEAR TREES FROM SITE 0.5 AC 6900.00 3,450
EROSION CONTROL 325 LF 5.00 1,625

UXO CLEARANCE 15 DAY 1800.00 27,000

GRADING & DRAINAGE SWALE CONSTRUCTION

DOZER & OPERATOR 2 DAY 1760.00 3,520

LABORER 16 HR 33.50 536

TOTAL SITE PREPARATION $ 38,904

CAP CONSTRUCTION
SUBGRADE SOIL 9450 CY 10.00 $ 94,500

TEXTURED GEOMEMBRANE 40950 SF 0.80 32,760

DRAINAGE SOIL 2050 CY 17.00 34,850

GEOTEXTILE FABRIC LAYER 40950 SF 0.10 4,095

MOISTURE RETENTION SOIL 3200 CY 10.00 32,000

VEGETATIVE SOIL 1150 CY 14.00 16,100

SPREAD & COMPACT 20 DAY 1570.00 31,400
---- -..-----.------....

TOTAL CAP CONSTRUCTION $ 245,705

NOTE: CAP SOIL MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR.

SITE RESTORATION
CHAIN -LINK FENCE 1000 LF 13.00 $ 13,000

12' SWING GATE 1 EA 800.00 800

FERTILIZE, SEED, MULCH 2400 SY 0.50 1,200

TOTAL SITE RESTORATION $ 15,000

0 ------------------ 9------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;
CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS W
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 12
MONITORING WELLS & INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL

MONITORING WELLS - 4" DIA x 30' DEEP 4 EA 4500.00 $ 18,000

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000

---------- ------------------ ------- -------------- - - ------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 12
SUMMARY SHEET UNIT

DESCRIPTION OTY UNIT COST TOTAL

TOTAL MOB/DEMOB $ 77,910

TOTAL SITE PREPARATION 38,904

TOTAL CAP CONSTRUCTION 245,705

TOTAL SITE RESTORATION 15,000

TOTAL MONITORING WELLS 18,000

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 101,482

TOTAL SA 12 $ 507,000

0 --------------------------------- ------------------- ---
------ - -- -------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;
CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 13
MOB/DEMOB UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB EQUIPMENT (IN OR OUT)

FRONT END LOADER 2 EA 410.00 $ 820

DUMP TRUCK 2 EA 385.00 770

BACK HOE 2 EA 730.00 1,460

DOZER 2 EA 880.00 1,760

ROLLER 2 EA 785.00 1,570

OFFICE TRAILER 1.5 MON 150.00 225

STORAGE TRAILER 1.5 MON 100.00 150

SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 12 WK 25.00 300

WATER COOLER - 2 EA 12 WK 25.00 300

WATER 60 DAY 15.00 900

TELEPHONE SERVICE 1.5 MON 500.00 750

ELECTRICITY 1.5 MON 250.00 375

PICK-UP (2 EA) 3 MON 1000.00 3,000

PUMPS, TOOLS, MINOR EQUIPMENT 1.5 MON 500.00 750

SITE SUPERINTENDANT ( 1.5 MON * 210 HR/MON) 315 MNHR 65.00 20,475

FOREMEN (1.5 MON * 210 HR/MON) 315 MNHR 55.00 17,325

CLERK/TYPIST (1.5 MON * 168 HR/MON) 252 MNHR 25.00 6,300

TOTAL MOB/DEMOB $ 58,230

------------------------------ _ ------- ------Pag ---
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 13
SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION UNIT

DESCRIPTION QTY UNIT COST TOTAL
---------- -------------------------------------------------- ----------------------- ------------ -------------- ---------------------

SITE PREPARATION
ACCESS ROAD - 200 LF x 20' WIDE

GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 1760.00 $ 880
GRAVEL - 12" THICK 150 CY 10.00 1,500
SPREAD & COMPACT 0.25 DAY 1570.00 393
GEOFABRIC 450 SY 1.00 450

CLEAR TREES FROM SITE 0.5 AC 6900.00 3,450

EROSION CONTROL 300 LF 5.00 1,500

GRADING & DRAINAGE SWALE CONSTRUCTION
DOZER & OPERATOR 1 DAY 1760.00 1,760
LABORER 8 HR 33.50 268

TOTAL SITE PREPARATION $ 10,201

CAP CONSTRUCTION
SUBGRADE SOIL 5600 CY 10.00 $ 56,000
TEXTURED GEOMEMBRANE 42100 SF 0.80 33,680
DRAINAGE SOIL 2100 CY 17.00 35,700
GEOTEXTILE FABRIC 42100 SF 0.10 4,210
MOISTURE RETENTION SOIL 3350 CY 10.00 33,500
VEGETATIVE SOIL 1150 CY 14.00 16,100
SPREAD & COMPACT 16 DAY 1570.00 25,120

TOTAL CAP CONSTRUCTION $ 204,310

NOTE: SOIL CAP MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR.

SITE RESTORATION
CHAIN LINK FENCE 900 LF 13.00 $ 11,700
12' SWING GATE 1 EA 800.00 800
FERTILIZE, SEED, MULCH 5300 SY 0.50 2,650

TOTAL SITE RESTORATION $ 15,150
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 13
MONITORING WELLS & INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL

MONITORING WELLS - 4" DIA x 30' DEEP 4 EA 4500.00 $ 18,000

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000

--------- ------------------------------- -----------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 13
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL MOB/DEMOB $ 58,230

TOTAL SITE PREPARATION 10,201

TOTAL CAP CONSTRUCTION 204,310

TOTAL SITE RESTORATION 15,150

TOTAL MONITORING WELLS 18,000

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 79,110

TOTAL SA 13 $ 395,000

-----------------------------------------e- -1-5-------------- - - - - - - - - - - - - - -

Page 15



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 41
MOB/DEMOB UNIT
DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB EQUIPMENT (IN OR OUT)
FRONT END LOADER 2 EA 410.00 $ 820
DUMP TRUCK 2 EA 385.00 770
BACK HOE 2 EA 730.00 1,460
DOZER 2 EA 880.00 1,760
ROLLER 2 EA 785.00 1,570

OFFICE TRAILER 1 MON 150.00 150
STORAGE TRAILER 1 MON 100.00 100
SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 8 WK 25.00 200
WATER COOLER - 2 EA 8 WK 25.00 200
WATER 40 DAY 15.00 600
TELEPHONE SERVICE 1 MON 500.00 500

ELECTRICITY 1 MON 250.00 250

PICK-UP (2 EA) 2 MON 1000.00 2,000

PUMPS, TOOLS, MINOR EQUIPMENT 1 MON 500.00 500

SITE SUPERINTENDANT ( 1 MON * 210 HR/MON) 210 MNHR 65.00 13,650

FOREMEN (1 MON * 210 HR/MON) 210 MNHR 55.00 11,550

CLERK/TYPIST (1 MON * 168 HR/MON) 168 MNHR 25.00 4,200

TOTAL MOB/DEMOB $ 41,280
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 41
SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD - 350 LF x 20' WIDE

GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 1760.00 $ 880
GRAVEL- 12" THICK 270 CY 10.00 2,700
GEOFABRIC 800 SY 1.00 800
SPREAD & COMPACT 0.5 DAY 1570.00 785

CLEAR TREES FROM SITE 0.5 AC 6900.00 3,450
EROSION CONTROL 150 LF 5.00 750
GRADING & DRAINAGE SWALE CONSTRUCTION

DOZER & OPERATOR 1 DAY 1760.00 1,760
LABORER 8 HR 33.50 268

UXO CLEARANCE 2 DAY 1800.00 3,600

TOTAL SITE PREPARATION $ 14,993

CAP CONSTRUCTION
SUBGRADE SOIL 625 CY 10.00 $ 6,250
TEXTURED GEOMEMBRANE 10400 SF 0.80 8,320
DRAINAGE SOIL 565 CY 17.00 9,605
GEOTEXTILE FABRIC LAYER 10400 SF 0.10 1,040
MOISTURE RETENTION SOIL 990 CY 10.00 9,900
VEGETATIVE SOIL 300 CY 14.00 4,200
SPREAD & COMPACT 5 DAY 1570.00 7,850

TOTAL CAP CONSTRUCTION $ 47,165

NOTE: CAP SOIL MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR.

SITE RESTORATION
CHAIN LINK FENCE 550 LF 13.00 $ 7,150
12' SWING GATE 1 EA 800.00 800
FERTILIZE, SEED, MULCH 1600 SY 0.50 800

TOTAL SITE RESTORATION $ 8,750
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41; _

EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 41
MONITORING WELLS & INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL

MONITORING WELLS - 4" DIA x 30' DEEP 4 EA 4500.00 $ 18,000

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000

---- ------------------------------------------- ----1-----------------------

---------------------------------------------- - - - -------- - - ------------------ ---- ---------------- ----------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 41
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL MOB/DEMOB $ 41,280

TOTAL SITE PREPARATION 14,993

TOTAL CAP CONSTRUCTION 47,165

TOTAL SITE RESTORATION 8,750

TOTAL MONITORING WELLS 18,000

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 34,812

TOTAL SA 13 $ 175,000

Page 19



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 9
UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB (IN and OUT)
DUMP TRUCKS 32 EA 385.00 $ 12,320

BACKHOE 4 EA 730.00 2,920

ROLLER 8 EA 785.00 6,280

OFFICE TRAILER 5 MON 150.00 750

STORAGE TRAILER 5 MON 100.00 500

SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 44 WK 25.00 1,100

WATER COOLER - 2 EA 44 WK 25.00 1,100

WATER 220 DAY 15.00 3,300

TELEPHONE SERVICE 5 MON 500.00 2,500

ELECTRICITY 5 MON 250.00 1,250

PICK-UP (2 EA) 10 MON 1000.00 10,000

PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 2500.00 2,500

SITE SUPERINTENDANT ( 5 MON * 210 HR/MON) 1050 MNHR 65.00 68,250

FOREMEN (5 MON * 210 HR/MON) 1050 MNHR 55.00 57,750

CLERK/TYPIST (5 MON * 168 HR/MON) 840 MNHR 25.00 21,000

CLEAR TREES 2.5 AC 6900.00 17,250

EROSION CONTROL 700 LF 5.00 3,500

UXO CLEARANCE 70 DAY 1800.00 126,000

EXCAVATION OF 112000 CY OF DEBRIS

BACKHOE & OPERATOR (2 EA) 140 DAY 1460.00 204,400

TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED)

DUMP TRUCK & OPERATOR (16 EA) 1120 DAY 770.00 862,400

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT

ROLLER & OPERATOR (4 EA) 280 DAY 1570.00 439,600

------------------- .----------------.. ... ... ..---------...----------- -..- .. . . .----- . .-.. . .-- --- -- .. ...--- .--------.. . .. . .-- - - - - - - - --

TOTAL THIS PAGE $ 1,845,670

Page 20



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 9
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL PREVIOUS PAGE $ 1,845,670

BACKFILL (112,000 * 1.3 = 145,600 CY REQUIRED)
AVAILABLE FROM CONSOLIDATION LANDFILL EXCAVATION 88750 CY 0.00 0
LOAD STOCKPILED BACKFILL 110 DAY 825.00 90,750
HAUL & DUMP 330 DAY 770.00 254,100

PURCHASED FROM OFF-SITE 56850 CY 10.00 568,500
(INCLUDING 30% SWELL FACTOR)

SITE RESTORATION
BACKFILL, GRADE, COMPACT (2 EA) 182 DAY 1570.00 285,740
FERTILIZE, SEED, MULCH 36300 SY 0.50 18,150
WETLAND RESTORATION 0.1 AC 50000.00 5,000

UNDEVELOPED DESIGN DETAILS -25% 767,090

TOTAL AOC 9 $ 3,835,000

---------------------------------------------------------------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
SITE PREPARATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

ACCESS ROAD - 600 LF (SEDIMENT REMOVAL AREA I)

CLEAR & GRUB LIGHT VEGETATION 0.3 AC 4300.00 1,290

GRADE - DOZER & OPERATOR 0.5 DAY 1760.00 880

GRAVEL - 12" THICK 450 CY 10.00 4,500

SPREAD & COMPACT 0.5 DAY 1570.00 785

FILTER FABRIC 1350 SY 1.00 1,350

PARKING AREA

CLEAR & GRUB LIGHT VEGETATION 0.25 AC 4300.00 1,075
GRADE - DOZER & OPERATOR 0.5 DAY 1760.00 880

GRAVEL - 12" THICK 400 CY 10.00 4,000
SPREAD & COMPACT 0.5 DAY 1570.00 785

SEDIMENT DEWATERING PAD

CLEAR & GRUB LIGHT VEGETATION 0.25 AC 4300.00 1,075

GRADE - DOZER & OPERATOR 0.5 DAY 1760.00 880

GRAVEL - 12" THICK 400 CY 10.00 4,000

SPREAD & COMPACT 0.5 DAY 1570.00 785

LINER 10000 SF 1.00 10,000

SUMP & SUMP PUMP 1 LS 2500.00 2,500

DECON AREA - 10'x20' 3 EA 5000.00 15,000

WORK PLATFORM (SEDIMENT REMOVAL AREA II)

GRADE - DOZER & OPERATOR 0.25 DAY 1760.00 440

GRAVEL- 12" THICK 150 CY 10.00 1,500

SPREAD & COMPACT 0.25 DAY 1570.00 393

FILTER FABRIC 450 SY 1.00 450

----------- -------- -- -- -- ------------------ ----------------------- -----------------------

TOTAL SITE PREPARATION $ 52,568_
---- -------------------------------------- ------------- --------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
MOBILIZATION UNIT
DESCRIPTION QTY UNIT COST TOTAL

EQUIPMENT (IN and OUT)
FRAC TANK 8 EA 250.00 $ 2,000
DEWATERING PUMP & HOSE 4 EA 100.00 400
DUMP TRUCKS 16 EA 385.00 6,160
BACKHOE 2 EA 730.00 1,460
ROLLER 4 EA 785.00 3,140
CLAM SHELL 2 EA 640.00 1,280

OFFICE TRAILER 7 MON 150.00 1,050
STORAGE TRAILER 7 MON 150.00 1,050
TRAILER DELIVERY, SET-UP, REMOVAL 2 EA 300.00 600
TOILET - 2 EA 60 WK 25.00 1,500
WATER COOLER - 2 EA 60 WK 25.00 1,500
WATER 300 DAY 15.00 4,500. TELEPHONE SERVICE 7 MON 500.00 3,500
ELECTRICITY 7 MON 250.00 1,750
PICK-UP (2 EA) 14 MON 1000.00 14,000
OFFICE EQUIPMENT 7 MON 1000.00 7,000

PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 5000.00 5,000

LABORER (2 MEN*1O DAY/MAN*8 HR/DAY) 160 MNHR 33.50 5,360
CARPENTER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 48.00 7,680

ELECTRICIAN (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 50.50 8,080

SITE SUPERINTENDANT (7 MON*210HR/MON) 1470 MNHR 65.00 95,550

FOREMAN (7 MON*210HR/MON) 1470 MNHR 55.00 80,850

CLERK/TYPIST (7 MON* 168HR/MON) 1176 MNHR 25.00 29,400

TOTAL MOBILIZATION $ 282,810

------------------------------------------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
SEDIMENT REMOVAL AND DISPOSAL UNIT

DESCRIPTION QTY UNIT COST TOTAL

CONSTRUCT SILT FENCE AROUND 650 LF 5.00 $ 3,250
CONTAMINATED AREAS

EXCAVATE WITH CLAMSHELL 19 DAY 1280.00 24,320
1200 CY SEDIMENTS + 600 CY ACCESS ROADS/WORK PLATFORMS

HAUL SEDIMENTS TO DEWATERING PAD 38 DAY 770.00 29,260
(2 EA DUMP TRUCK & DRIVER)

LOAD DRY SEDIMENTS FOR 10 DAY 825.00 8,250
TRANSPORTATION TO DISPOSAL AREA
(FRONT END LOADER & OPERATOR)

LABORERS - 2 EA FOR 25 DAYS 400 MNHR 33.50 13,400

TCLP TESTING 2 SMPL 1500.00 3,000

ON-SITE STABILIZATION OF SEDIMENTS 400 CY 15.00 6,000
WITH SAND

TRANSPORTATION AND DISPOSAL AT CONSOLIDATION LANDFILL
(3 EA DUMP TRUCK & DRIVER) 30 DAY 770.00 23,100

TRANSPORTATION OF WATER 140000 GAL INCL WITH DISPOSAL

TREATMENT OF DEWATERING WATER 1 LS 21800.00 21,800

PUMP WATER FROM DEWATERING PAD 12 DAY 50.00 600
TO PONDS

TOTAL SEDIMENT REMOVAL AND DISPOSAL $ 132,980
------------------------------- ---- _-- -- ---P-----------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
DRUM REMOVAL AND DISPOSAL UNIT

DESCRIPTION QTY UNIT COST TOTAL
------------ ---------------------------------------------------------------------------- ----------------------- ----------------------------------------------------------

BACKHOE & OPERATOR 3 DAY 1460.00 $ 4,380

LABORER - 2 EA, 3 DAYS 48 MNHR 33.50 1,608

TRANSPORT DRUMS TO 3 DAY 770.00 2,310
CONSOLIDATION LANDFILL - DUMP TRUCK & DRIVER

TCLP TESTING OF DRUM CONTENTS 2 EA 1500.00 3,000

0

TOTAL DRUM REMOVAL AND DISPOSAL $ 11,298
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
EXCAVATION AND BACKFILL UNIT

DESCRIPTION QTY UNIT COST TOTAL

CLEAR & GRUB SITE 4 AC 4300.00 $ 17,200

EROSION CONTROL 500 LF 5.00 2,500

SUMP PUMP & HOSES 6 MON 2500.00 15,000

UXO CLEARANCE 138 DAY 1800.00 248,400

EXCAVATION OF 110000 CY OF DEBRIS
BACKHOE & OPERATOR 138 DAY 1460.00 201,480

TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED)
DUMP TRUCK & DRIVER (8 EA) 1100 DAY 770.00 847,000

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT
ROLLER & OPERATOR (2 EA) 276 DAY 1570.00 433,320

BACKFILL PURCHASED FROM OFF-SITE

(INCLUDING 30% SWELL FACTOR) 18710 CY 10.00 187,100

SITE RESTORATION

BACKFILL, GRADE, COMPACT 24 DAY 1570.00 37,680

FERTILIZE, SEED, MULCH 19360 SY 0.50 9,680

WETLANDS RESTORATION 4 AC 50000.00 200,000

MONITORING WELLS, 4" DIA x 30' DP 2 EA 2400.00 4,800

GUIDE RAIL ALONG ROAD 1000 LF 12.50 12,500

TOTAL EXCAVATION AND BACKFILL $ 2,216,660 @

Page 26



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40

UNIT
DESCRIPTION QTY UNIT COST TOTALS---------------------------------------------------------------------------------------------------------------------------------------- -----------------------

TOTAL SITE PREPARATION $ 52,568

TOTAL MOBILIZATION 282,810

TOTAL SEDIMENT REMOVAL AND DISPOSAL 132,980

TOTAL DRUM REMOVAL AND DISPOSAL 11,298

TOTAL EXCAVATION AND BACKFILL 2,216,660

UNDEVELOPED DESIGN DETAILS -25% 673,685

TOTAL AOC 40 $ 3,370,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOBILIZATION
DUMP TRUCKS - 16 EA 32 EA 385.00 $ 12,320
BACKHOE - 2 EA 4 EA 730.00 2,920
ROLLER - 2 EA 4 EA 785.00 3,140
DOZER 2 EA 880.00 1,760

OFFICE TRAILER 9 MON 150.00 1,350
STORAGE TRAILER 9 MON 150.00 1,350
TRAILER DELIVERY, SET-UP, REMOVAL 2 EA 300.00 600
TOILET - 2 EA 80 WK 25.00 2,000
WATER COOLER - 2 EA 80 WK 25.00 2,000
WATER 400 DAY 15.00 6,000
TELEPHONE SERVICE 9 MON 500.00 4,500
ELECTRICITY 9 MON 250.00 2,250
PICK-UP (2 EA) 18 MON 1000.00 18,000
OFFICE EQUIPMENT 9 MON 1000.00 9,000
PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 5000.00 5,000

LABORER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 33.50 5,360
CARPENTER (2 MEN*1O DAY/MAN*8 HR/DAY) 160 MNHR 48.00 7,680
ELECTRICIAN (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 50.50 8,080

SITE SUPERINTENDANT (9 MON*210HR/MON) 1890 MNHR 65.00 122,850
FOREMAN (9 MON*210HR/MON) 1890 MNHR 55.00 103,950
CLERK/TYPIST (9 MON*168HR/MON) 1512 MNHR 25.00 37,800

TOTAL MOBILIZATION $ 357,910 a
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
SITE PREPARATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

CLEAR & GRUB SITE 10 AC 4300.00 $ 43,000

ACCESS ROAD IMPROVEMENTS
CRUSHED STONE, 2' DEEP x 24' WIDE 1800 CY 30.00 54,000
2' DIA RCP CULVERT 40 LF 50.00 2,000

* EROSION CONTROL

SILT FENCE 2800 LF 5.00 14,000
HAY BALES 500 EA 5.00 2,500

- _TOTAL SITE PREPARATION $ 115,500
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
LINER CONSTRUCTION UNIT

DESCRIPTION QTY UNIT COST TOTAL

EXCAVATE LANDFILL BASE & BY-PASS DITCH
BACK HOE & OPERATOR (2 EA) 126 DAY 1460.00 $ 183,960

HAUL TO ON-SITE STOCKPILE (23250 CY)
DUMP TRUCK & DRIVER (3 EA) 45 DAY 770.00 34,650

HAUL TO AOC-9 & STOCKPILE (88750 CY)
DUMP TRUCK & DRIVER (16 EA) 880 DAY 770.00 677,600

DOZER & OPERATOR 55 DAY 1760.00 96,800

CLAY 31850 CY 10.00 318,500

GEOMEMBRANE 330000 SF 0.65 214,500
FILTER FABRIC 330000 SF 0.10 33,000
10-2 SAND DRAINAGE LAYER 15925 CY 12.00 191,100
10-3 SAND DRAINAGE LAYER 15925 CY 17.00 270,725
ROLLER & OPERATOR 80 DAY 1570.00 125,600

DRAINAGE PIPING

6" DIA PERF PVC PIPE 2500 LF 6.00 15,000
12" DIA SOLID WALL PVC PIPE 1600 LF 15.00 24,000

6"x12" PVC WYE 5 EA 500.00 2,500

LEACHATE PUMPING CHAMBER

5' DIA PRECAST MANHOLE 10 VLF 250.00 2,500
FRAME, COVER, ETC. 1 LS 300.00 300

CONCRETE FILL PAD, SUMP, ELECTRICAL 1 LS 35000.00 35,000

CONTROLS, ALARM, FILL PIPING, BOLLARDS

HAUL LEACHATE TO BASE TREATMENT PLANT 2600 HR 100.00 260,000

10 HR/DAY * 5 DAY/WK * 52 WK

NOTE: ALL LINER SOIL MATERIAL QUANTITIES
INCLUDE A 30% SWELL FACTOR

--------- ----------.----------------.-.-.......... .... ......---- -- -.-. -. -----.-.- ---- - ----.

TOTAL LINER CONSTRUCTION $ 2,485,735
-----------------.----------- -------- --------- -.------.--- .------.--------- -----------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;
CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
FINAL COVER CONSTRUCTION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SUBGRADE BUFFER 15925 CY 10.00 $ 159,250
TEXTURED GEOMEMBRAND 330000 SF 0.80 264,000
FILTER FABRIC 330000 SF 0.10 33,000

10-3 SAND DRAINAGE LAYER 15925 CY 17.00 270,725

MOISTURE RETENTION LAYER 23900 CY 10.00 239,000
VEGETATIVE LAYER 7950 CY 14.00 111,300

ROLLER & OPERATOR 80 DAY 1570.00 125,600

HYDROSEEDING
SEED, FERTILIZE, MULCH 10 AC 2000.00 20,000

MONITORING WELLS 4 EA 2500.00 10,000

0

NOTE: ALL FINAL COVER SOIL MATERIAL QUANTITIES

INCLUDE A 30% SWELL FACTOR

TOTAL FINAL COVER CONSTRUCTION $ 1,232,875
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION

UNIT
DESCRIPTION QTY UNIT COST TOTAL

---------------------------------------------------------------------------------- - --------------------------- ---------------------

TOTAL MOBILIZATION $ 357,910

TOTAL SITE PREPARATION 115,500

TOTAL LINER CONSTRUCTION 2,485,735

TOTAL FINAL COVER CONSTRUCTION 1,232,875

UNDEVELOPED DESIGN DETAILS -25% 1,047,980

TOTAL CONSOLIDATION LANDFILL CONSTRUCTION $ 5,240,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
AOC 11 LIMITED REMOVAL UNIT

DESCRIPTION QTY UNIT COST TOTAL
---------- ----------------------------------------------------------------- ----------------- - ---------------------------- -------------------
O&M COSTS TWICE PER YEAR FOR TWO YEARS FOR SITE RESTORATION

DUMP TRUCK & DRIVER 2 DAY 770.00 $ 1,540
MATERIALS 1 LS 500.00 500
LABORER - 2 EA 32 MNHR 33.50 1,072

UNDEVELOPED DESIGN DETAILS -25% 888

TOTAL ANNUAL O&M COSTS $ 4,000

------------------- -------------- _ _---- ---------------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
CAP IN PLACE SA 6 UNIT

DESCRIPTION QTY UNIT COST TOTAL

LANDFILL COVER MAINTENANCE

GENERAL REPAIR
DUMP TRUCK & DRIVER 1 DAY 770.00 $770
FRONT END LOADER & OPER 1 DAY 825.00 825
LABORER- 2 EA 16 MNHR 33.50 536
MATERIALS 1 LS 500.00 500

INSPECTION - 0.5 DAY @ 2 MEN/DAY 8 MNHR 75.00 600
MOWING - TRACTOR & OPERATOR 0.5 DAY 500.00 250

ENVIRONMENTAL MONITORING
GROUNDWATER SAMPLE COLLECTION 2 LS 1800.00 3,600

4 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE,
SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS
4 SAMPLES PLUS 2 SAMPLE QA/QC 12 SMPL 900.00 10,800

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869
PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483
MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS $21,842

------ ------------------------------ ---------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS

CAP IN PLACE SA 12 UNIT
DESCRIPTION QTY UNIT COST TOTAL

LANDFILL COVER MAINTENANCE
GENERAL REPAIR

DUMP TRUCK & DRIVER 1 DAY 770.00 $ 770

FRONT END LOADER & OPER 1 DAY 825.00 825

LABORER- 2 EA 16 MNHR 33.50 536

MATERIALS 1 LS 500.00 500

INSPECTION - 0.5 DAY @ 2 MEN/DAY 8 MNHR 75.00 600

MOWING - TRACTOR & OPERATOR 0.5 DAY 500.00 250

ENVIRONMENTAL MONITORING
GROUNDWATER SAMPLE COLLECTION 2 LS 1800.00 3,600

4 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE,

SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS
4 SAMPLES PLUS 2 SAMPLE QA/QC 12 SMPL 900.00 10,800

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869
PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483

MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS $ 21,842

--------------------------------- -3-----------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;
CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
CAP IN PLACE SA 13 UNIT

DESCRIPTION QTY UNIT COST TOTAL
---------- ----------------------------------------------------------------------------.....-----------.------------..--------.--------------------------..-----.----..............

LANDFILL COVER MAINTENANCE

GENERAL REPAIR
DUMP TRUCK & DRIVER 1 DAY 770.00 $ 770

FRONT END LOADER & OPER 1 DAY 825.00 825

LABORER- 2 EA 16 MNHR 33.50 536

MATERIALS 1 LS 500.00 500

INSPECTION - 0.5 DAY @ 2 MEN/DAY 8 MNHR 75.00 600

MOWING - TRACTOR & OPERATOR 0.5 DAY 500.00 250

ENVIRONMENTAL MONITORING
GROUNDWATER SAMPLE COLLECTION 2 LS 1800.00 3,600

4 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE, -

SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS

4 SAMPLES PLUS 2 SAMPLE QA/QC 12 SMPL 900.00 10,800

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869

PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483

MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS $ 21,842

---------------- ------------------------------------g - -------- 3---------------------

---------- --------------------------- ------------------------. -- ---------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
CAP IN PLACE AOC 41 UNIT

DESCRIPTION QTY UNIT COST TOTAL

LANDFILL COVER MAINTENANCE
GENERAL REPAIR

DUMP TRUCK & DRIVER 1 DAY 770.00 $ 770

FRONT END LOADER & OPER 1 DAY 825.00 825

LABORER- 2 EA 16 MNHR 33.50 536

MATERIALS 1 LS 500.00 500

INSPECTION - 0.5 DAY @ 2 MEN/DAY 8 MNHR 75.00 600

MOWING - TRACTOR & OPERATOR 0.5 DAY 500.00 250

ENVIRONMENTAL MONITORING
GROUNDWATER SAMPLE COLLECTION 2 LS 1800.00 3,600

4 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE,
SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS
4 SAMPLES PLUS 2 SAMPLE QA/QC 12 SMPL 900.00 10,800

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869

PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483

MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS $ 21,842

------------------- -37--------- ------ ------------ ------------ --------------

0 --------- ----- --------- ------------ - -- --------- _-_---------~-----------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE ANNUAL O&M COSTS
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL

ANNUAL O&M COSTS - FOR 30 YEARS
TOTAL SA 6 $ 21,842

TOTAL SA 12 21,842

TOTAL SA 13 21,842

TOTAL AOC 41 21,842

UNDEVELOPED DESIGN DETAILS -25% 21,632

TOTAL ANNUAL O&M COSTS - 30 YEARS $ 109,000

-------- ------------------------------------- --------- ------------------------------

---------- ---------------------- ---- -- ----- ------------------------ --------------- -----------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;
CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
AOC 40 UNIT

DESCRIPTION OTY UNIT COST TOTAL

O&M COSTS OCCURING OVER FIVE YEARS FOR CSB LANDFILL
SEDIMENT, 2 SAMPLES AT 2 LOCATIONS, ONE TIME ONLY AT YEAR 5

METALS - ANNUALIZED 0.7239 SMPL 625.00 $ 452

GROUNDWATER MONITORING, 2 WELLS, SEMI-ANNUALLY
GENERAL PARAMETERS & METALS 4 SMPL 1020.00 4,080

SAMPLE COLLECTION (INCLUDES WELL 2 LS 2500 5,000
PURGE, SAMPLE COLLECTION, AND SHIPMENT)

WETLANDS RESTORATION MONITORING

1 DAY @ 2 MEN/DAY, SEMI-ANNUALLY 32 MNHR 75.00 2,400

BIO MONITORING, BI-ANNUALLY 0.4878 LS 15000.00 7,317

. FIVE YEAR EDUCATION PROGRAM ONCE 0.1810 LS 2500.00 452

PUBLIC MEETING - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1810 LS 20000.00 3,619

UNDEVELOPED DESIGN DETAILS '25% 5,679

TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS $ 29,000

0--------- -------- 39 _ _
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11;

CAP-IN-PLACE SAs 6, 12, 13, AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 40 DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
CONSOLIDATION LANDFILL UNIT

DESCRIPTION QTY UNIT COST TOTAL

O&M COSTS OCCURING OVER THIRTY YEARS FOR CONSOLIDATION LANDFILL
FIVE YEAR SITE REVIEW - ANNUALIZED 0.1810 LS 10000.00 $ 1,810

ENVIRONMENTAL MONITORING
GROUNDWATER, 4 WELLS, SEMI-ANNUALLY

GENERAL PARAMETERS & METALS 8 SMPL 940.00 7,520

LANDFILL COVER MAINTENANCE

INSPECTION - 2 DAY @ 2 MEN/DAY 32 MNHR 75.00 2,400
GENERAL REPAIR

DUMP TRUCK & DRIVER 1 DAY 770.00 770
FRONT END LOADER & OPERATOR 1 DAY 825.00 825
LABORER- 2 EA 16 MNHR 33.50 536
MATERIALS 1 LS 500.00 500

MOWING 2 EVENT 1000.00 2,000

BI-ANNUAL REPORT TO DEP - ANNUALIZED 0.4878 LS 2500.00 1,220

AYER WWTP USER FEE 600 CCF 2.00 1,200

UNDEVELOPED DESIGN DETAILS -25% 4,220

TOTAL ANNUAL O&M COSTS FOR 30 YEAR ACTIVITIES $ 23,000

-------------------------- -------- ------------- --4------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9,11, 40

* LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

COST SUMMARY TABLE
UNIT

DESCRIPTION QTY UNIT COST TOTAL

DIRECT COSTS
CAP IN PLACE

SA 6 $ 159,000

SA 12 507,000

SA 13 395,000
AOC 41 175,000

EXCAVATE AND CONSOLIDATE
AOC 9 3,835,000

AOC 11 1,571,000

AOC 40 3,370,000

CONSOLIDATION LANDFILL CONSTRUCTION 5,240,000

TOTAL DIRECT COSTS $ 15,252,000

* INDIRECT COSTS
HEALTH AND SAFETY 5.00% $ 763,000

LEGAL, ADMIN, PERMITTING 5.00% 763,000

ENGINEERING 10.00% 1,525,000

SERVICES DURING CONSTRUCTION 10.00% 1,525,000

TOTAL INDIRECT COSTS $ 4,576,000

TOTAL CAPITAL (DIRECT + INDIRECT) COST $ 19,828,000

OPERATING AND MAINTENANCE COSTS
TOTAL ANNUAL O&M COSTS FOR CAP-IN-PLACE $ 109,000

AREAS - 30 YRS
TOTAL ANNUAL O&M COSTS FOR NEW LANDFILL - 30 YRS 23,000

TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YRS 29,000

TOTAL PRESENT WORTH OF OPERATING AND MAINTENANCE COSTS $ 1,757,000

TOTAL COSTS $ 21,585,000

------------ -1--------------- --------------------------------

------------ --- - --- ------------- __- - - -- - -- - ----- --- -----------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 6
MOB/DEMOB UNIT
DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB EQUIPMENT (IN OR OUT)
FRONT END LOADER 2 EA 410.00 $ 820
DUMP TRUCK 2 EA 385.00 770
BACK HOE 2 EA 730.00 1,460
DOZER 2 EA 880.00 1,760
ROLLER 2 EA 785.00 1,570

OFFICE TRAILER 1 MON 150.00 150
STORAGE TRAILER 1 MON 100.00 100
SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 8 WK 25.00 200
WATER COOLER - 2 EA 8 WK 25.00 200
WATER 40 DAY 15.00 600
TELEPHONE SERVICE 1 MON 500.00 500
ELECTRICITY 1 MON 250.00 250
PICK-UP (2 EA) 2 MON 1000.00 2,000

PUMPS, TOOLS, MINOR EQUIPMENT 1 MON 500.00 500

SITE SUPERINTENDANT ( 1 MON * 210 HR/MON) 210 MNHR 65.00 13,650

FOREMEN (1 MON * 210 HR/MON) 210 MNHR 55.00 11,550
CLERK/TYPIST (1 MON * 168 HR/MON) 168 MNHR 25.00 4,200

TOTAL MOB/DEMOB $ 41,280

---------------------------------------------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40
SLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 6
SITE PREPARATION & CAP CONSTRUCTION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD - 675 LF x 15' WIDE

GRADE ROAD BED - DOZER & OPERATOR 1 DAY 1760.00 $ 1,760
GRAVEL - 12" THICK 375 CY 10.00 3,750
SPREAD & COMPACT 0.5 DAY 1570.00 785
GEOFABRIC 1125 SY 1.00 1,125

CLEAR TREES FROM SITE 0.25 AC 6900.00 1,725
ARCHAEOLOGICAL SURVEY OF LANDFILL

PROJECT MANAGER 1 DAY 425.00 425
PRINCIPAL INVESTIGATOR 1 DAY 385.00 385
PROJECT ARCHAEOLOGIST 7 DAY 280.00 1,960
ASSISTANT ARCHAEOLOGIST 6 DAY 195.00 1,170

WORK PROCESSOR 1 DAY 185.00 185
ODCs 1 LS 100.00 100

MILAGE 1000 MILE 0.25 250

* PER DIEM 5 DAY 60.00 300

W UXO CLEARANCE 2 DAY 1800.00 3,600

GRADING & DRAINAGE SWALE CONSTRUCTION

DOZER & OPERATOR 1 DAY 1760.00 1,760

LABORER 8 HR 33.50 268

TOTAL SITE PREPARATION $ 19,548

CAP CONSTRUCTION

SUBGRADE SOIL 520 CY 10.00 $ 5,200

TEXTURED GEOMEMBRANE 6750 SF 0.80 5,400

DRAINAGE SOIL 365 CY 17.00 6,205

GEOTEXTILE FABRIC LAYER 6750 SF 0.10 675

MOISTURE RETENTION SOIL 650 CY 10.00 6,500

VEGETATIVE SOIL 230 CY 14.00 3,220

SPREAD & COMPACT 3 DAY 1570.00 4,710

TOTAL CAP CONSTRUCTION $ 31,910

NOTE: CAP SOIL MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR.
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9,11,40
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 6
SITE RESTORATION, MONITORING WELLS, INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE RESTORATION

CHAIN LINK FENCE 400 LF 13.00 $ 5,200
12' SWING GATE 1 EA 800.00 800
FERTILIZE, SEED, MULCH 1000 SY 0.50 500

TOTAL SITE RESTORATION $ 6,500

MONITORING WELLS - 4" DIA x 30' DEEP 4 EA 4500.00 $ 18,000

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40SLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 6
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL MOB/DEMOB $ 41,280

TOTAL SITE PREPARATION 19,548

TOTAL CAP CONSTRUCTION 31,910

TOTAL SITE RESTORATION 6,500

TOTAL MONITORING WELLS 18,000

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 31,762

TOTAL SA 6 $ 159,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11,40
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 12
MOB/DEMOB UNIT
DESCRIPTION QTY UNIT COST TOTAL

---------- ----------------------------------------------------------------------------.....-----------.------------..--------.--------------------------..-----.----..............

MOB/DEMOB EQUIPMENT (IN OR OUT)
FRONT END LOADER 2 EA 410.00 $ 820
DUMP TRUCK 2 EA 385.00 770
BACK HOE 2 EA 730.00 1,460
DOZER (2 EA) 4 EA 880.00 3,520
ROLLER (2 EA) 4 EA 785.00 3,140

OFFICE TRAILER 2 MON 150.00 300
STORAGE TRAILER 2 MON 100.00 200
SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 16 WK 25.00 400
WATER COOLER - 2 EA 16 WK 25.00 400
WATER 40 DAY 15.00 600
TELEPHONE SERVICE 2 MON 500.00 1,000
ELECTRICITY 2 MON 250.00 500

PICK-UP (2 EA) 4 MON 1000.00 4,000

PUMPS, TOOLS, MINOR EQUIPMENT 2 MON 500.00 1,000

SITE SUPERINTENDANT ( 2 MON * 210 HR/MON) 420 MNHR 65.00 27,300
FOREMEN (2 MON * 210 HR/MON) 420 MNHR 55.00 23,100
CLERK/TYPIST (2 MON * 168 HR/MON) 336 MNHR 25.00 8,400

TOTAL MOB/DEMOB $77,910

------------------------------ ----------- --------- ------------------

Page 6



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40

LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 12
SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD - 300 LF x 20' WIDE

GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 1760.00 $ 880

GRAVEL - 12" THICK 80 CY 10.00 800

SPREAD & COMPACT 0.25 DAY 1570.00 393

GEOFABRIC 700 SY 1.00 700

CLEAR TREES FROM SITE 0.5 AC 6900.00 3,450

EROSION CONTROL 325 LF 5.00 1,625

UXO CLEARANCE 15 DAY 1800.00 27,000

GRADING & DRAINAGE SWALE CONSTRUCTION

DOZER & OPERATOR 2 DAY 1760.00 3,520

LABORER 16 HR 33.50 536

TOTAL SITE PREPARATION $ 38,904

CAP CONSTRUCTION

SUBGRADE SOIL 9450 CY 10.00 $ 94,500

TEXTURED GEOMEMBRANE 40950 SF 0.80 32,760

DRAINAGE SOIL 2050 CY 17.00 34,850

GEOTEXTILE FABRIC LAYER 40950 SF 0.10 4,095

MOISTURE RETENTION SOIL 3200 CY 10.00 32,000

VEGETATIVE SOIL 1150 CY 14.00 16,100

SPREAD & COMPACT 20 DAY 1570.00 31,400

TOTAL CAP CONSTRUCTION $ 245,705

NOTE: CAP SOIL MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR.

SITE RESTORATION
CHAIN LINK FENCE 1000 LF 13.00 $ 13,000

12' SWING GATE 1 EA 800.00 800

FERTILIZE, SEED, MULCH 2400 SY 0.50 1,200

TOTAL SITE RESTORATION $ 15,000

*------------ ------------------- _--------- ----------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97 0

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 12
MONITORING WELLS & INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL

MONITORING WELLS - 4" DIA x 30' DEEP 4 EA 4500.00 $ 18,000

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000

------------------------------------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40
SLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 12
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL MOB/DEMOB $ 77,910

TOTAL SITE PREPARATION 38,904

TOTAL CAP CONSTRUCTION 245,705

TOTAL SITE RESTORATION 15,000

TOTAL MONITORING WELLS 18,000

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 101,482

TOTAL SA 12 $ 507,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9,11,40

LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 13

MOB/DEMOB UNIT
DESCRIPTION OTY UNIT COST TOTAL

MOB/DEMOB EQUIPMENT (IN OR OUT)

FRONT END LOADER 2 EA 410.00 $ 820

DUMP TRUCK 2 EA 385.00 770

BACK HOE 2 EA 730.00 1,460

DOZER 2 EA 880.00 1,760

ROLLER 2 EA 785.00 1,570

OFFICE TRAILER 1.5 MON 150.00 225

STORAGE TRAILER 1.5 MON 100.00 150

SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 12 WK 25.00 300

WATER COOLER - 2 EA 12 WK 25.00 300

WATER 60 DAY 15.00 900

TELEPHONE SERVICE 1.5 MON 500.00 750

ELECTRICITY 1.5 MON 250.00 375

PICK-UP (2 EA) 3 MON 1000.00 3,000

PUMPS, TOOLS, MINOR EQUIPMENT 1.5 MON 500.00 750

SITE SUPERINTENDANT ( 1.5 MON * 210 HR/MON) 315 MNHR 65.00 20,475

FOREMEN (1.5 MON * 210 HR/MON) 315 MNHR 55.00 17,325

CLERK/TYPIST (1.5 MON * 168 HR/MON) 252 MNHR 25.00 6,300

TOTAL MOB/DEMOB $ 58,230

-------------------- --------------------------------------------- -- ------ --------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40

* LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 13
SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD - 200 LF x 20' WIDE

GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 1760.00 $ 880

GRAVEL - 12" THICK 150 CY 10.00 1,500

SPREAD & COMPACT 0.25 DAY 1570.00 393

GEOFABRIC 450 SY 1.00 450

CLEAR TREES FROM SITE 0.5 AC 6900.00 3,450

EROSION CONTROL 300 LF 5.00 1,500

GRADING & DRAINAGE SWALE CONSTRUCTION

DOZER & OPERATOR 1 DAY 1760.00 1,760

LABORER 8 HR 33.50 268

TOTAL SITE PREPARATION $ 10,201

CAP CONSTRUCTION
SUBGRADE SOIL 5600 CY 10.00 $ 56,000

TEXTURED GEOMEMBRANE 42600 SF 0.80 34,080

DRAINAGE SOIL 2100 CY 17.00 35,700

GEOTEXTILE FABRIC LAYER 42600 SF 0.10 4,260

MOISTURE RETENTION SOIL 3350 CY 10.00 33,500

VEGETATIVE SOIL 1150 CY 14.00 16,100

SPREAD & COMPACT 16 DAY 1570.00 25,120

TOTAL CAP CONSTRUCTION $ 204,760

NOTE: SOIL CAP MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR.

SITE RESTORATION

CHAIN LINK FENCE 900 LF 13.00 $ 11,700

12' SWING GATE 1 EA 800.00 800

FERTILIZE, SEED, MULCH 5300 SY 0.50 2,650

TOTAL SITE RESTORATION $ 15,150

--------- *------------ -------- -----------g 1----------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9,11,40
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 13
MONITORING WELLS & INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL

MONITORING WELLS - 4" DIA x 30' DEEP 4 EA 4500.00 $ 18,000

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000

--------------- -------------------------------- -----------a--------------

--------------------------------------------------- ----- - ----------------------- - --------- ------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40SLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 13
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL MOB/DEMOB $ 58,230

TOTAL SITE PREPARATION 10,201

TOTAL CAP CONSTRUCTION 204,760

TOTAL SITE RESTORATION 15,150

TOTAL MONITORING WELLS 18,000

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 78,660

TOTAL SA 13 $ 395,000

---------------------- 3----------- ----------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9,11,40
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 41
MOB/DEMOB UNIT
DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB EQUIPMENT (IN OR OUT)
FRONT END LOADER 2 EA 410.00 S 820
DUMP TRUCK 2 EA 385.00 770
BACK HOE 2 EA 730.00 1,460
DOZER 2 EA 880.00 1,760

ROLLER 2 EA 785.00 1,570

OFFICE TRAILER 1 MON 150.00 150
STORAGE TRAILER 1 MON 100.00 100
SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 8 WK 25.00 200
WATER COOLER - 2 EA 8 WK 25.00 200
WATER 40 DAY 15.00 600
TELEPHONE SERVICE 1 MON 500.00 500
ELECTRICITY 1 MON 250.00 250

PICK-UP (2 EA) 2 MON 1000.00 2,000

PUMPS, TOOLS, MINOR EQUIPMENT 1 MON 500.00 500

SITE SUPERINTENDANT ( 1 MON * 210 HR/MON) 210 MNHR 65.00 13,650

FOREMEN (1 MON * 210 HR/MON) 210 MNHR 55.00 11,550

CLERK/TYPIST (1 MON * 168 HR/MON) 168 MNHR 25.00 4,200

TOTAL MOB/DEMOB $ 41,280

- - - ------------------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40
SLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 41
SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD - 350 LF x 20' WIDE

GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 1760.00 $ 880

GRAVEL- 12" THICK 270 CY 10.00 2,700

GEOFABRIC 800 SY 1.00 800
SPREAD & COMPACT 0.5 DAY 1570.00 785

CLEAR TREES FROM SITE 0.5 AC 6900.00 3,450
EROSION CONTROL 150 LF 5.00 750
GRADING & DRAINAGE SWALE CONSTRUCTION

DOZER & OPERATOR 1 DAY 1760.00 1,760
LABORER 8 HR 33.50 268

UXO CLEARANCE 2 DAY 1800.00 3,600

TOTAL SITE PREPARATION $ 14,993

* CAP CONSTRUCTION
SUBGRADE SOIL 625 CY 10.00 $ 6,250

TEXTURED GEOMEMBRANE 10400 SF 0.80 8,320

DRAINAGE SOIL 565 CY 17.00 9,605
GEOTEXTILE FABRIC LAYER 10400 SF 0.10 1,040

MOISTURE RETENTION SOIL 990 CY 10.00 9,900
VEGETATIVE SOIL 300 CY 14.00 4,200

SPREAD & COMPACT 5 DAY 1570.00 7,850

TOTAL CAP CONSTRUCTION $ 47,165

NOTE: CAP SOIL MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR.

SITE RESTORATION

CHAIN LINK FENCE 550 LF 13.00 $ 7,150

12' SWING GATE 1 EA 800.00 800

FERTILIZE, SEED, MULCH 1600 SY 0.50 800

TOTAL SITE RESTORATION $ 8,750

Page 15



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9,11,40
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 41
MONITORING WELLS & INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL

MONITORING WELLS - 4" DIA x 30' DEEP 4 EA 4500.00 $ 18,000

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000

------------------------ -- ------------ 6------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40
SLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 41
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL MOB/DEMOB $ 41,280

TOTAL SITE PREPARATION 14,993

TOTAL CAP CONSTRUCTION 47,165

TOTAL SITE RESTORATION 8,750

TOTAL MONITORING WELLS 18,000

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 34,812

TOTAL SA 13 $ 175,000

------------------- _ _ _ _ _--- _ _ _a--- - -1
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE'6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9,11,40
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97 W
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 9
UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB (IN and OUT)
DUMP TRUCKS 32 EA 385.00 $ 12,320
BACKHOE 4 EA 730.00 2,920
ROLLER 8 EA 785.00 6,280

OFFICE TRAILER 5 MON 150.00 750
STORAGE TRAILER 5 MON 100.00 500
SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 44 WK 25.00 1,100
WATER COOLER - 2 EA 44 WK 25.00 1,100
WATER 220 DAY 15.00 3,300
TELEPHONE SERVICE 5 MON 500.00 2,500
ELECTRICITY 5 MON 250.00 1,250
PICK-UP (2 EA) 10 MON 1000.00 10,000

PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 2500.00 2,500

SITE SUPERINTENDANT ( 5 MON * 210 HR/MON) 1050 MNHR 65.00 68,250
FOREMEN (5 MON * 210 HR/MON) 1050 MNHR 55.00 57,750
CLERK/TYPIST (5 MON * 168 HR/MON) 840 MNHR 25.00 21,000

CLEAR TREES 2.5 AC 6900.00 17,250

EROSION CONTROL 700 LF 5.00 3,500

UXO CLEARANCE 70 DAY 1800.00 126,000

EXCAVATION OF 112000 CY OF DEBRIS

BACKHOE & OPERATOR (2 EA) 140 DAY 1460.00 204,400
TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED)

DUMP TRUCK & OPERATOR (16 EA) 1120 DAY 770.00 862,400

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT
ROLLER & OPERATOR (4 EA) 280 DAY 1570.00 439,600

---------- --------------- -- - -- ----------- ----------- ---------------------~
TOTAL THIS PAGE $ 1,845,670_
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40

SLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 9
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL PREVIOUS PAGE $ 1,845,670

BACKFILL (112,000 * 1.3 = 145,600 CY REQUIRED)
AVAILABLE FROM CONSOLIDATION LANDFILL EXCAVATION 88750 CY 0.00 0

LOAD STOCKPILED BACKFILL 110 DAY 825.00 90,750

HAUL & DUMP 330 DAY 770.00 254,100

PURCHASED FROM OFF-SITE 56850 CY 10.00 568,500O (INCLUDING 30% SWELL FACTOR)

SITE RESTORATION

BACKFILL, GRADE, COMPACT (2 EA) 182 DAY 1570.00 285,740

FERTILIZE, SEED, MULCH 36300 SY 0.50 18,150

WETLAND RESTORATION 0.1 AC 50000.00 5,000

UNDEVELOPED DESIGN DETAILS -25% 767,090

TOTAL AOC 9 $ 3,835,000

--- __---_ _ _ __--- 19 -------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11,40
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 11
UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB (IN AND OUT)

DUMP TRUCKS 6 EA 385.00 $ 2,310

BACKHOE 2 EA 730.00 1,460

ROLLER 4 EA 785.00 3,140

OFFICE TRAILER 3 MON 150.00 450

STORAGE TRAILER 3 MON 100.00 300

SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 24 WK 25.00 600

WATER COOLER - 2 EA 24 WK 25.00 600

WATER 120 DAY 15.00 1,800

TELEPHONE SERVICE 3 MON 500.00 1,500

ELECTRICITY 3 MON 250.00 750

PICK-UP (2 EA) 3 MON 1000.00 3,000

SITE SUPERINTENDANT (3 MON 210 HR/MON) 630 MNHR 65.00 40,950

FOREMEN (3 MON * 210 HR//MON) 630 MNHR 55.00 34,650

CLERK/TYPIST (3 MON * 168 HR/MON) 504 MNHR 25.00 12,600

ACCESS ROAD - 850 LF x 20' WIDE

GRADE ROAD BED - DOZER & OPERATOR 2 DAY 1760.00 3,520

GRAVEL - 12" THICK 650 CY 10.00 6,500

SPREAD & COMPACT 1 DAY 1570.00 1,570

GEOFABRIC 1900 SY 1.00 1,900

CLEAR TREES 0.5 AC 4300.00 2,150

UXO CLEARANCE 45 DAY 1800.00 81,000

EROSION CONTROL 900 LF 5.00 4,500

EXCAVATION OF 35000 CY OF DEBRIS

BACKHOE & OPERATOR 45 DAY 1460.00 65,700

TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED)

DUMP TRUCK & DRIVER 360 DAY 770.00 277,200

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT

ROLLER & OPERATOR (2 EA) 90 DAY 1570.00 141,300

TOTAL THIS PAGE $ 690,450
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40
SLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 11
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL PREVIOUS PAGE $ 690,450

REMOVE ACCESS ROAD

FRONT END LOADER & OPERATOR 2 DAY 825.00 1,650

DUMP TRUCK & DRIVER (2 EA) 4 DAY 785.00 3,140

LABORER (2 EA) 32 HR 33.50 1,072

BACKFILL PURCHASED FROM OFF-SITE

(INCLUDING 30% SWELL FACTOR) 45500 CY 10.00 455,000

SITE RESTORATION

BACKFILL, GRADE, COMPACT (2 EA) 60 DAY 1570.00 94,200
FERTILIZE, SEED, MULCH 12100 SY 0.50 6,050

WETLAND RESTORATION 0.1 AC 50000.00 5,000

UNDEVELOPED DESIGN DETAILS -25% 314,438

TOTAL AOC 11 $ 1,571,000

----- ------------- ------------------- ------ -------------------------- ------ ----- ----------2------

0 ------------------- - - ---------------- --- - -------------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
SITE PREPARATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD - 600 LF (SEDIMENT REMOVAL AREA I)

CLEAR & GRUB LIGHT VEGETATION 0.3 AC 4300.00 $ 1,290
GRADE - DOZER & OPERATOR 0.5 DAY 1760.00 880
GRAVEL - 12" THICK 450 CY 10.00 4,500
SPREAD & COMPACT 0.5 DAY 1570.00 785
FILTER FABRIC 1350 SY 1.00 1,350

PARKING AREA
CLEAR & GRUB LIGHT VEGETATION 0.25 AC 4300.00 1,075
GRADE - DOZER & OPERATOR 0.5 DAY 1760.00 880
GRAVEL - 12" THICK 400 CY 10.00 4,000
SPREAD & COMPACT 0.5 DAY 1570.00 785

SEDIMENT DEWATERING PAD
CLEAR & GRUB LIGHT VEGETATION 0.25 AC 4300.00 1,075
GRADE - DOZER & OPERATOR 0.5 DAY 1760.00 880
GRAVEL - 12" THICK 400 CY 10.00 4,000
SPREAD & COMPACT 0.5 DAY 1570.00 785 w
LINER 10000 SF 1.00 10,000
SUMP & SUMP PUMP 1 LS 2500.00 2,500

DECON AREA - 10'x20' 3 EA 5000.00 15,000

WORK PLATFORM (SEDIMENT REMOVAL AREA II)
GRADE - DOZER & OPERATOR 0.25 DAY 1760.00 440
GRAVEL - 12" THICK 150 CY 10.00 1,500
SPREAD & COMPACT 0.25 DAY 1570.00 393
FILTER FABRIC 450 SY 1.00 450

TOTAL SITE PREPARATION $ 52,568_
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40
SLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40

MOBILIZATION UNIT
DESCRIPTION QTY UNIT COST TOTAL

EQUIPMENT (IN AND OUT)
FRAC TANK 8 EA 250.00 $ 2,000

DEWATERING PUMP & HOSE 4 EA 100.00 400
DUMP TRUCKS 16 EA 385.00 6,160

BACKHOE 2 EA 730.00 1,460

ROLLER 4 EA 785.00 3,140

CLAM SHELL 2 EA 640.00 1,280

OFFICE TRAILER 7 MON 150.00 1,050
STORAGE TRAILER 7 MON 150.00 1,050

TRAILER DELIVERY, SET-UP, REMOVAL 2 EA 300.00 600

TOILET - 2 EA 60 WK 25.00 1,500
WATER COOLER - 2 EA 60 WK 25.00 1,500
WATER 300 DAY 15.00 4,500

* TELEPHONE SERVICE 7 MON 500.00 3,500
ELECTRICITY 7 MON 250.00 1,750

PICK-UP (2 EA) 14 MON 1000.00 14,000

OFFICE EQUIPMENT 7 MON 1000.00 7,000

PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 5000.00 5,000

LABORER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 33.50 5,360

CARPENTER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 48.00 7,680

ELECTRICIAN (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 50.50 8,080

SITE SUPERINTENDANT (7 MON *210HR/MON) 1470 MNHR 65.00 95,550

FOREMAN (7 MON*210HR/MON) 1470 MNHR 55.00 80,850

CLERK/TYPIST (7 MON* 168HR/MON) 1176 MNHR 25.00 29,400

TOTAL MOBILIZATION $ 282,810

Page 23



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11,40
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
SEDIMENT REMOVAL AND DISPOSAL UNIT

DESCRIPTION QTY UNIT COST TOTAL

CONSTRUCT SILT FENCE AROUND 650 LF 5.00 $ 3,250
CONTAMINATED AREAS

EXCAVATE WITH CLAMSHELL 19 DAY 1280.00 24,320
1200 CY SEDIMENTS + 600 CY ACCESS ROADS/WORK PLATFORMS

HAUL SEDIMENTS TO DEWATERING PAD 38 DAY 770.00 29,260
(2 EA DUMP TRUCK & DRIVER)

LOAD DRY SEDIMENTS FOR 10 DAY 825.00 8,250
TRANSPORTATION TO DISPOSAL AREA

(FRONT END LOADER & OPERATOR)

LABORERS - 2 EA FOR 25 DAYS 400 MNHR 33.50 13,400 @

TCLP TESTING 2 SMPL 1500.00 3,000

ON-SITE STABILIZATION OF SEDIMENTS 400 CY 15.00 6,000
WITH SAND

TRANSPORTATION AND DISPOSAL AT CONSOLIDATION LANDFILL
(3 EA DUMP TRUCK & DRIVER) 30 DAY 770.00 23,100

TRANSPORTATION OF WATER 140000 GAL INCL WITH DISPOSAL

TREATMENT OF DEWATERING WATER 1 LS 21800.00 21,800

PUMP WATER FROM DEWATERING PAD 12 DAY 50.00 600

TO PONDS

TOTAL SEDIMENT REMOVAL AND DISPOSAL $ 132,980
-------------- -- ------------------ - ---------- - -- -- --- -- -------g------ - -----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40
SLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
DRUM REMOVAL AND DISPOSAL UNIT

DESCRIPTION QTY UNIT COST TOTAL
---------- ------------------------------------------------------------------ ----------------- - ---------------------------- ------------------

BACKHOE & OPERATOR 3 DAY 1460.00 $ 4,380

LABORER - 2 EA, 3 DAYS 48 MNHR 33.50 1,608

TRANSPORT DRUMS TO 3 DAY 770.00 2,310
CONSOLIDATION LANDFILL - DUMP TRUCK & DRIVER

TCLP TESTING OF DRUM CONTENTS 2 EA 1500.00 3,000

TOTAL DRUM REMOVAL AND DISPOSAL $ 11,298
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11,40
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
EXCAVATION AND BACKFILL UNIT

DESCRIPTION QTY UNIT COST TOTAL

CLEAR & GRUB SITE 4 AC 4300.00 $ 17,200

EROSION CONTROL 500 LF 5.00 2,500

SUMP PUMP & HOSES 6 MON 2500.00 15,000

UXO CLEARANCE 138 DAY 1800.00 248,400

EXCAVATION OF 110000 CY OF DEBRIS

BACKHOE & OPERATOR 138 DAY 1460.00 201,480
TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED)

DUMP TRUCK & DRIVER (8 EA) 1100 DAY 770.00 847,000

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT -

ROLLER & OPERATOR (2 EA) 276 DAY 1570.00 433,320

BACKFILL PURCHASED FROM OFF-SITE

(INCLUDING 30% SWELL FACTOR) 18710 CY 10.00 187,100

SITE RESTORATION
BACKFILL, GRADE, COMPACT 24 DAY 1570.00 37,680

FERTILIZE, SEED, MULCH 19360 SY 0.50 9,680

WETLANDS RESTORATION 4 AC 50000.00 200,000

MONITORING WELLS, 4" DIA x 30' DP 2 EA 2400.00 4,800

GUIDE RAIL ALONG ROAD 1000 LF 12.50 12,500

TOTAL EXCAVATION AND BACKFILL $ 2,216,660
------ ------------------- - --------- -- ---------- --------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40
SLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40

UNIT
DESCRIPTION QTY UNIT COST TOTAL

TOTAL SITE PREPARATION $ 52,568

TOTAL MOBILIZATION 282,810

TOTAL SEDIMENT REMOVAL AND DISPOSAL 132,980

TOTAL DRUM REMOVAL AND DISPOSAL 11,298

TOTAL EXCAVATION AND BACKFILL 2,216,660

UNDEVELOPED DESIGN DETAILS -25% 673,685

TOTAL AOC 40 $ 3,370,0000

0 ------ ------- _-------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOBILIZATION
DUMP TRUCKS - 16 EA 32 EA 385.00 $ 12,320
BACKHOE - 2 EA 4 EA 730.00 2,920
ROLLER - 2 EA 4 EA 785.00 3,140
DOZER 2 EA 880.00 1,760

OFFICE TRAILER 9 MON 150.00 1,350
STORAGE TRAILER 9 MON 150.00 1,350
TRAILER DELIVERY, SET-UP, REMOVAL 2 EA 300.00 600
TOILET - 2 EA 80 WK 25.00 2,000
WATER COOLER - 2 EA 80 WK 25.00 2,000
WATER 400 DAY 15.00 6,000
TELEPHONE SERVICE 9 MON 500.00 4,500
ELECTRICITY 9 MON 250.00 2,250
PICK-UP (2 EA) 18 MON 1000.00 18,000
OFFICE EQUIPMENT 9 MON 1000.00 9,000
PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 5000.00 5,000

LABORER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 33.50 5,360
CARPENTER (2 MEN*1O DAY/MAN*8 HR/DAY) 160 MNHR 48.00 7,680
ELECTRICIAN (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 50.50 8,080

SITE SUPERINTENDANT (9 MON*210HR/MON) 1890 MNHR 65.00 122,850
FOREMAN (9 MON*210HR/MON) 1890 MNHR 55.00 103,950
CLERK/TYPIST (9 MON*168HR/MON) 1512 MNHR 25.00 37,800

----------- ----------------------- ---- -- ---- ---- - -- --- -------------------- ----...----------------

TOTAL MOBILIZATION $ 357,910_
.................................----- _------ ----------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40
SLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
SITE PREPARATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

CLEAR & GRUB SITE 10 AC 4300.00 $ 43,000

ACCESS ROAD IMPROVEMENTS
CRUSHED STONE, 2' DEEP x 24' WIDE 1800 CY 30.00 54,000
2' DIA RCP CULVERT 40 LF 50.00 2,000

* EROSION CONTROL

SILT FENCE 2800 LF 5.00 14,000

HAY BALES 500 EA 5.00 2,500

*_TOTAL SITE PREPARATION $ 115,500
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11,40
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97 W
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
LINER CONSTRUCTION UNIT

DESCRIPTION QTY UNIT COST TOTAL

EXCAVATE LANDFILL BASE & BY-PASS DITCH
BACK HOE & OPERATOR (2 EA) 126 DAY 1460.00 $ 183,960

HAUL TO ON-SITE STOCKPILE (23250 CY)
DUMP TRUCK & DRIVER (3 EA) 45 DAY 770.00 34,650

HAUL TO AOC-9 & STOCKPILE (88750 CY)
DUMP TRUCK & DRIVER (16 EA) 880 DAY 770.00 677,600

DOZER & OPERATOR 55 DAY 1760.00 96,800

CLAY 31850 CY 10.00 318,500
GEOMEMBRANE 330000 SF 0.65 214,500
FILTER FABRIC 330000 SF 0.10 33,000
10-2 SAND DRAINAGE LAYER 15925 CY 12.00 191,100
10-3 SAND DRAINAGE LAYER 15925 CY 17.00 270,725
ROLLER & OPERATOR 80 DAY 1570.00 125,600

DRAINAGE PIPING
6" DIA PERF PVC PIPE 2500 LF 6.00 15,000
12" DIA SOLID WALL PVC PIPE 1600 LF 15.00 24,000
6"x12" PVC WYE 5 EA 500.00 2,500

LEACHATE PUMPING CHAMBER
5' DIA PRECAST MANHOLE 10 VLF 250.00 2,500
FRAME, COVER, ETC. 1 LS 300.00 300
CONCRETE FILL PAD, SUMP, ELECTRICAL 1 LS 35000.00 35,000

CONTROLS, ALARM, FILL PIPING, BOLLARDS
HAUL LEACHATE TO BASE TREATMENT PLANT 2600 HR 100.00 260,000

10 HR/DAY * 5 DAY/WK * 52 WK

NOTE: ALL LINER SOIL MATERIAL QUANTITIES
INCLUDE A 30% SWELL FACTOR

TOTAL LINER CONSTRUCTION $ 2,485,735
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40

* LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
FINAL COVER CONSTRUCTION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SUBGRADE BUFFER 15925 CY 10.00 $ 159,250
TEXTURED GEOMEMBRAND 330000 SF 0.80 264,000
FILTER FABRIC 330000 SF 0.10 33,000

10-3 SAND DRAINAGE LAYER 15925 CY 17.00 270,725

MOISTURE RETENTION LAYER 23900 CY 10.00 239,000
VEGETATIVE LAYER 7950 CY 14.00 111,300

ROLLER & OPERATOR 80 DAY 1570.00 125,600

HYDROSEEDING
SEED, FERTILIZE, MULCH 10 AC 2000.00 20,000

MONITORING WELLS 4 EA 2500.00 10,000

NOTE: ALL FINAL COVER SOIL MATERIAL QUANTITIES

INCLUDE A 30% SWELL FACTOR

TOTAL FINAL COVER CONSTRUCTION $ 1,232,875

Page 31



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION

UNIT
DESCRIPTION QTY UNIT COST TOTAL

---------------------------------------------------------------------- - ------------------ -----------------------------------------------

TOTAL MOBILIZATION $ 357,910

TOTAL SITE PREPARATION 115,500

TOTAL LINER CONSTRUCTION 2,485,735

TOTAL FINAL COVER CONSTRUCTION 1,232,875

UNDEVELOPED DESIGN DETAILS -25% 1,047,980

TOTAL CONSOLIDATION LANDFILL CONSTRUCTION $ 5,240,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9,11, 40
SLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
SA 6 UNIT

DESCRIPTION QTY UNIT COST TOTAL

LANDFILL COVER MAINTENANCE
GENERAL REPAIR

DUMP TRUCK & DRIVER 1 DAY 770.00 $770

FRONT END LOADER & OPER 1 DAY 825.00 825

LABORER - 2 EA 16 MNHR 33.50 536

MATERIALS 1 LS 500.00 500
INSPECTION - 0.5 DAY @ 2 MEN/DAY 8 MNHR 75.00 600
MOWING - TRACTOR & OPERATOR 0.5 DAY 500.00 250

ENVIRONMENTAL MONITORING
GROUNDWATER SAMPLE COLLECTION 2 LS 1800.00 3,600

4 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE,

SAMPLE COLLECTION, AND SHIPPING)

. GROUNDWATER SAMPLE ANALYSIS
4 SAMPLES PLUS 2 SAMPLE QA/QC 12 SMPL 900.00 10,800

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869
PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483

MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS $21,842
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9,11,40
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
SA 12 UNIT

DESCRIPTION QTY UNIT COST TOTAL

LANDFILL COVER MAINTENANCE
GENERAL REPAIR

DUMP TRUCK & DRIVER 1 DAY 770.00 $ 770

FRONT END LOADER & OPER 1 DAY 825.00 825

LABORER- 2 EA 16 MNHR 33.50 536

MATERIALS 1 LS 500.00 500

INSPECTION - 0.5 DAY @ 2 MEN/DAY 8 MNHR 75.00 600

MOWING - TRACTOR & OPERATOR 0.5 DAY 500.00 250

ENVIRONMENTAL MONITORING
GROUNDWATER SAMPLE COLLECTION 2 LS 1800.00 3,600

4 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE, -

SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS
4 SAMPLES PLUS 2 SAMPLE QA/QC 12 SMPL 900.00 10,800

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869

PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483

MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS $ 21,842
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40
* LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
SA 13 UNIT

DESCRIPTION QTY UNIT COST TOTAL

LANDFILL COVER MAINTENANCE

GENERAL REPAIR
DUMP TRUCK & DRIVER 1 DAY 770.00 $ 770

FRONT END LOADER & OPER 1 DAY 825.00 825

LABORER - 2 EA 16 MNHR 33.50 536
MATERIALS 1 LS 500.00 500

INSPECTION - 0.5 DAY @ 2 MEN/DAY 8 MNHR 75.00 600

MOWING - TRACTOR & OPERATOR 0.5 DAY 500.00 250

ENVIRONMENTAL MONITORING
GROUNDWATER SAMPLE COLLECTION 2 LS 1800.00 3,600

4 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE,

SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS
4 SAMPLES PLUS 2 SAMPLE QA/QC 12 SMPL 900.00 10,800

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869

PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483

MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS $ 21,842

------------------- ---- --- - - - - - - - - - - -
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9,11,40
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
AOC 41 UNIT

DESCRIPTION QTY UNIT COST TOTAL

LANDFILL COVER MAINTENANCE
GENERAL REPAIR

DUMP TRUCK & DRIVER 1 DAY 770.00 $ 770

FRONT END LOADER & OPER 1 DAY 825.00 825

LABORER- 2 EA 16 MNHR 33.50 536

MATERIALS 1 LS 500.00 500

INSPECTION - 0.5 DAY @ 2 MEN/DAY 8 MNHR 75.00 600

MOWING - TRACTOR & OPERATOR 0.5 DAY 500.00 250

ENVIRONMENTAL MONITORING
GROUNDWATER SAMPLE COLLECTION 2 LS 1800.00 3,600

4 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE, -

SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS
4 SAMPLES PLUS 2 SAMPLE QA/QC 12 SMPL 900.00 10,800

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869

PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483

MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS $ 21,842

---------------------------------------- 6--------------------------------

--- -------- ------------------------ -- ----------------- --------- ----------- ---------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40

SLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS

SUMMARY SHEET FOR CAP IN PLACE OPTIONS UNIT
DESCRIPTION QTY UNIT COST TOTAL

ANNUAL O&M COSTS - FOR 30 YEARS

TOTAL SA 6 $ 21,842

TOTAL SA 12 21,842

TOTAL SA 13 21,842

TOTAL AOC 41 21,842

UNDEVELOPED DESIGN DETAILS -25% 21,632

TOTAL ANNUAL O&M COSTS - 30 YEARS $ 109,000

-------------------------------- _ -- -_------ --------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;

EXCAVATE AND CONSOLIDATE AOCs 9, 11,40
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS CONSOLIDATION LANDFILL
UNIT

DESCRIPTION QTY UNIT COST TOTAL

O&M COSTS OCCURING OVER THIRTY YEARS FOR CONSOLIDATION LANDFILL
FIVE YEAR SITE REVIEW - ANNUALIZED 0.1810 LS 10000.00 $ 1,810

ENVIRONMENTAL MONITORING
GROUNDWATER, 4 WELLS, SEMI-ANNUALLY

GENERAL PARAMETERS & METALS 8 SMPL 940.00 7,520

LANDFILL COVER MAINTENANCE

INSPECTION - 2 DAY @ 2 MEN/DAY 32 MNHR 75.00 2,400

GENERAL REPAIR
DUMP TRUCK & DRIVER 1 DAY 770.00 770

FRONT END LOADER & OPERATOR 1 DAY 825.00 825

LABORER- 2 EA 16 MNHR 33.50 536

MATERIALS 1 LS 500.00 500

MOWING 2 EVENT 1000.00 2,000

BI-ANNUAL REPORT TO DEP - ANNUALIZED 0.4878 LS 2500.00 1,220

AYER WWTP USER FEE 600 CCF 2.00 1,200

UNDEVELOPED DESIGN DETAILS -25% 4,220

TOTAL ANNUAL O&M COSTS FOR 30 YEAR ACTIVITIES $ 23,000

S--------------------------------.--------.-.-.-.-.-- ---- -----------------.
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41;
EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40

SLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS AOC 40
UNIT

DESCRIPTION QTY UNIT COST TOTAL

O&M COSTS OCCURING OVER FIVE YEARS FOR CSB LANDFILL
SEDIMENT, 2 SAMPLES AT 2 LOCATIONS, ONE TIME ONLY AT YEAR 5

METALS - ANNUALIZED 0.7239 SMPL 625.00 $ 452

GROUNDWATER MONITORING, 2 WELLS, SEMI-ANNUALLY

GENERAL PARAMETERS & METALS 4 SMPL 1020.00 4,080

SAMPLE COLLECTION (INCLUDES WELL 2 LS 2500 5,000
PURGE, SAMPLE COLLECTION, AND SHIPMENT)

WETLANDS RESTORATION MONITORING

1 DAY @ 2 MEN/DAY, SEMI-ANNUALLY 32 MNHR 75.00 2,400

BIO MONITORING, BI-ANNUALLY 0.4878 LS 15000.00 7,317

. FIVE YEAR EDUCATION PROGRAM ONCE 0.1810 LS 2500.00 452

PUBLIC MEETING - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1810 LS 20000.00 3,619

UNDEVELOPED DESIGN DETAILS -25% 5,679

TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS $ 29,000

------------------------------- _-- --------- - ------------e-----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

COST SUMMARY TABLE
UNIT

DESCRIPTION QTY UNIT COST TOTAL

DIRECT COSTS
SA 6 $ 159,000
AOC 9 3,301,000
AOC 11 1,269,000
SA 12 507,000
SA 13 395,000
AOC 40 1,758,000

AOC 41 175,000

TOTAL DIRECT COSTS $ 7,564,000

INDIRECT COSTS
HEALTH AND SAFETY 5.00% $ 378,000
LEGAL, ADMIN, PERMITTING 5.00% 378,000

ENGINEERING 10.00% 756,000

SERVICES DURING CONSTRUCTION 10.00% 756,000

TOTAL INDIRECT COSTS $ 2,268,000

TOTAL CAPITAL (DIRECT + INDIRECT) COST $ 9,832,000

OPERATING AND MAINTENANCE COSTS

TOTAL ANNUAL O&M COSTS - 30 YEARS $ 208,000

TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YRS $ 13,000

TOTAL PRESENT WORTH OF OPERATING AND MAINTENANCE COSTS $ 2,634,000

TOTAL COSTS $ 12,466,000

--------------------------- -------- -- -------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 7: CAP-IN-PLACE
ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 6
MOB/DEMOB UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB EQUIPMENT (IN OR OUT)
FRONT END LOADER 2 EA 410.00 $ 820

DUMP TRUCK 2 EA 385.00 770

BACK HOE 2 EA 730.00 1,460

DOZER 2 EA 880.00 1,760

ROLLER 2 EA 785.00 1,570

OFFICE TRAILER 1 MON 150.00 150

STORAGE TRAILER 1 MON 100.00 100

SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 8 WK 25.00 200

WATER COOLER - 2 EA 8 WK 25.00 200

WATER 40 DAY 15.00 600

TELEPHONE SERVICE 1 MON 500.00 500

ELECTRICITY 1 MON 250.00 250

PICK-UP (2 EA) 2 MON 1000.00 2,000

PUMPS, TOOLS, MINOR EQUIPMENT 1 MON 500.00 500

SITE SUPERINTENDANT ( 1 MON * 210 HR/MON) 210 MNHR 65.00 13,650

FOREMEN (1 MON * 210 HR/MON) 210 MNHR 55.00 11,550

CLERK/TYPIST (1 MON * 168 HR/MON) 168 MNHR 25.00 4,200

TOTAL MOB/DEMOB $ 41,280

------------------------------------------------

---------- ------------ ------ ----------- ------------ ~ --------------------------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97

* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 6
SITE PREPARATION & CAP CONSTRUCTION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD - 675 LF x 15' WIDE

GRADE ROAD BED - DOZER & OPERATOR 1 DAY 1760.00 $ 1,760

GRAVEL- 12" THICK 375 CY 10.00 3,750
SPREAD & COMPACT 0.5 DAY 1570.00 785

GEOFABRIC 1125 SY 1.00 1,125

CLEAR TREES FROM SITE 0.25 AC 6900.00 1,725
ARCHAEOLOGICAL SURVEY OF LANDFILL

PROJECT MANAGER 1 DAY 425.00 425
PRINCIPAL INVESTIGATOR 1 DAY 385.00 385
PROJECT ARCHAEOLOGIST 7 DAY 280.00 1,960

ASSISTANT ARCHAEOLOGIST 6 DAY 195.00 1,170

WORK PROCESSOR 1 DAY 185.00 185

ODCs 1 LS 100.00 100
MILAGE 1000 MILE 0.25 250

PER DIEM 5 DAY 60.00 300

UXO CLEARANCE 2 DAY 1800.00 3,600

GRADING & DRAINAGE SWALE CONSTRUCTION

DOZER & OPERATOR 1 DAY 1760.00 1,760

LABORER 8 HR 33.50 268

TOTAL SITE PREPARATION $ 19,548

CAP CONSTRUCTION

SUBGRADE SOIL 520 CY 10.00 $ 5,200

TEXTURED GEOMEMBRANE 6750 SF 0.80 5,400

DRAINAGE SOIL 365 CY 17.00 6,205

GEOTEXTILE FABRIC LAYER 6750 SF 0.10 675

MOISTURE RETENTION SOIL 650 CY 10.00 6,500

VEGETATIVE SOIL 230 CY 14.00 3,220

SPREAD & COMPACT 3 DAY 1570.00 4,710

TOTAL CAP TOTAL CAP CONSTRUCTION $ 31,910

NOTE: CAP NOTE: CAP SOIL MATERIAL QUANTITIES INCLUDE A 30% SWELL.FACTOR.

---------------------------------------- 3------------------

-------------------------------- --- - -- -------------_----------------------- ------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 7: CAP-IN-PLACE
ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 6
SITE RESTORATION, MONITORING WELLS, INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE RESTORATION

CHAIN LINK FENCE 400 LF 13.00 $ 5,200

12' SWING GATE 1 EA 800.00 800

FERTILIZE, SEED, MULCH 1000 SY 0.50 500

TOTAL SITE RESTORATION $ 6,500

MONITORING WELLS - 4" DIA x 30' DEEP 4 EA 4500.00 $ 18,000

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000

4
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97. LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 6
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL MOB/DEMOB $ 41,280

TOTAL SITE PREPARATION 19,548

TOTAL CAP CONSTRUCTION 31,910

TOTAL SITE RESTORATION 6,500

TOTAL MONITORING WELLS 18,000

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 31,762

TOTAL SA 6 $ 159,000

--------------------------------------------- _---------------------

Page 5



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 9
MOB/DEMOB UNIT
DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB EQUIPMENT (IN OR OUT)
FRONT END LOADER (2 EA) 4 EA 410.00 $ 1,640

DUMP TRUCK (5 EA) 10 EA 385.00 3,850

BACK HOE 2 EA 730.00 1,460

DOZER (5 EA) 10 EA 880.00 8,800

ROLLER (5 EA) 10 EA 785.00 7,850

OFFICE TRAILER 5 MON 150.00 750

STORAGE TRAILER 5 MON 100.00 500

SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 44 WK 25.00 1,100
WATER COOLER -2 EA 44 WK 25.00 1,100

WATER 220 DAY 15.00 3,300

TELEPHONE SERVICE 5 MON 500.00 2,500

ELECTRICITY 5 MON 250.00 1,250

PICK-UP (2 EA) 10 MON 1000.00 10,000

PUMPS, TOOLS, MINOR EQUIPMENT 5 MON 500.00 2,500

SITE SUPERINTENDANT ( 5 MON * 210 HR/MON) 1050 MNHR 65.00 68,250

FOREMEN (5 MON * 210 HR/MON) 1050 MNHR 55.00 57,750

CLERK/TYPIST (5 MON * 168 HR/MON) 840 MNHR 25.00 21,000

TOTAL MOB/DEMOB $ 194,600

------------------------------- ------- -----------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 9
SITE PREPARATION, DEBRIS EXCAVATION, & CAP CONSTRUCTION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD - 500 LF x 20' WIDE

GRADE ROAD BED - DOZER & OPERATOR 1 DAY 1760.00 $ 1,760
GRAVEL - 12" THICK 400 CY 10.00 4,000
SPREAD & COMPACT - ROLLER & OPERATOR 0.5 DAY 1570.00 785
GEOFABRIC 1100 SY 1.00 1,100

CLEAR TREES FROM SITE 3 AC 6900.00 20,700
EROSION CONTROL 700 LF 5.00 3,500
GRADING & DRAINAGE SWALE CONSTRUCTION

DOZER & OPERATOR 10 DAY 1760.00 17,600
LABORER 80 HR 33.50 2,680

TOTAL SITE PREPARATION $ 52,125

EXCAVATE DEBRIS AREA I, II, III, & IV & PLACE IN AREA V
BACKHOE & OPERATOR 30 DAY 1460.00 $ 43,800
LABORER 240 HR 33.50 8,040
DUMP TRUCK & DRIVER - 3 EA 90 DAY 770.00 69,300
DOZER & OPERATOR 30 DAY 1760.00 52,800
LABORER 240 HR 33.50 8,040

TOTAL EXCAVATE DEBRIS $ 181,980

CAP CONSTRUCTION
SUBGRADE SOIL 50800 CY 10.00 $ 508,000
TEXTURED GEOMEMBRANE 371000 SF 0.80 296,800
DRAINAGE SOIL 18200 CY 17.00 309,400
GEOTEXTILE FABRIC LAYER 371000 SF 0.10 37,100
MOISTURE RETENTION SOIL 28200 CY 10.00 282,000
VEGETATIVE SOIL 9500 CY 14.00 133,000
SPREAD & COMPACT - ROLLER & OPERATOR 132 DAY 1570.00 207,240

TOTAL CAP CONSTRUCTION $ 1,773,540

NOTE: SOIL CAP MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR.
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 9
SITE RESTORATION, MONITORING WELLS, & INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE RESTORATION
DEBRIS AREA I - IV FILL MATERIAL 25250 CY 10.00 $ 252,500
DEBRIS AREA I - IV VEGETATIVE SOIL 2700 CY 14.00 37,800
CHAIN LINK FENCE 2500 LF 13.00 32,500

12' SWING GATE 2 EA 800.00 1,600

FERTILIZE, SEED, MULCH 62000 SY 0.50 31,000

SPREAD & COMPACT - ROLLER & OPERATOR 35 DAY 1570.00 54,950

TOTAL SITE RESTORATION $ 410,350

MONITORING WELLS - 4" DIA x 30' DEEP 4 EA 4500.00 $ 18,000

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000

----------------- ------------ 8-----------------------

---------- -------------------------- --------- ------ - . - -- -- -- --------- ------ ----------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 9

SUMMARY SHEET UNIT
DESCRIPTION QTY UNIT COST TOTAL

TOTAL MOB/DEMOB $ 194,600

TOTAL SITE PREPARATION 52,125

TOTAL DEBRIS EXCAVATION 181,980

TOTAL CAP CONSTRUCTION 1,773,540

TOTAL SITE RESTORATION 410,350

TOTAL MONITORING WELLS 18,000

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 660,405

TOTAL AOC 9 $ 3,301,000

-------- - _- 9------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 11
MOB/DEMOB UNIT
DESCRIPTION QTY UNIT COST TOTAL

----------------------------------------------------------------- ------------------ - -------------------------- ---------------------
MOB/DEMOB EQUIPMENT (IN OR OUT)

FRONT END LOADER 2 EA 410.00 $ 820
DUMP TRUCK 2 EA 385.00 770
BACK HOE 2 EA 730.00 1,460
DOZER (2 EA) 4 EA 880.00 3,520
ROLLER (2 EA) 4 EA 785.00 3,140

OFFICE TRAILER 3 MON 150.00 450
STORAGE TRAILER 3 MON 100.00 300
SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 24 WK 25.00 600
WATER COOLER - 2 EA 24 WK 25.00 600
WATER 60 DAY 15.00 900
TELEPHONE SERVICE 3 MON 500.00 1,500
ELECTRICITY 3 MON 250.00 750
PICK-UP (2 EA) 6 MON 1000.00 6,000

PUMPS, TOOLS, MINOR EQUIPMENT 3 MON 500.00 1,500

SITE SUPERINTENDANT (3 MON * 210 HR/MON) 630 MNHR 65.00 40,950
FOREMEN (3 MON * 210 HR/MON) 630 MNHR 55.00 34,650
CLERK/TYPIST (3 MON * 168 HR/MON) 504 MNHR 25.00 12,600

TOTAL MOB/DEMOB $ 111,510

Page 10



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 11
SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION UNIT

DESCRIPTION QTY UNIT COST TOTAL
------------------------------------------------------------------------ - ------------- - --------------------------- ----------------------

SITE PREPARATION
ACCESS ROAD - 850 LF x 20' WIDE

GRADE ROAD BED - DOZER & OPERATOR 2 DAY 1760.00 $ 3,520
GRAVEL - 12" THICK 650 CY 10.00 6,500
SPREAD & COMPACT 1 DAY 1570.00 1,570
GEOFABRIC 1900 SY 2.00 3,800

CLEAR TREES FROM SITE 0.5 AC 4300.00 2,150
EROSION CONTROL 900 LF 5.00 4,500

GRADING & DRAINAGE SWALE CONSTRUCTION
DOZER & OPERATOR 3 DAY 1760.00 5,280
LABORER 24 HR 33.50 804

TOTAL SITE PREPARATION $ 28,124

CAP CONSTRUCTION
SUBGRADE SOIL 23550 CY 10.00 $ 235,500
TEXTURED GEOMEMBRANE 115650 SF 0.80 92,520
DRAINAGE SOIL 5900 CY 17.00 100,300
GEOTEXTILE FABRIC LAYER 115650 SF 0.10 11,565
MOISTURE RETENTION SOIL 9220 CY 10.00 92,200
RIPRAP 7450 CY 30.00 223,500
SPREAD & COMPACT 45 DAY 1570.00 70,650

TOTAL CAP CONSTRUCTION $ 826,235

NOTE: ALL CAP MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR.

SITE RESTORATION
CHAIN LINK FENCE 1600 LF 13.00 $ 20,800
12' SWING GATE 1 EA 800.00 800

TOTAL SITE RESTORATION $ 21,600
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 7: CAP-IN-PLACE
ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 11
MONITORING WELLS & INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL

MONITORING WELLS - 4" DIA x 30' DEEP 4 EA 4500.00 $ 18,000

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 11
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL
---------------- ---------------------------------------------------------------------------- .............. ..........------------------------------------------- ----------------
TOTAL MOB/DEMOB $ 111,510

TOTAL SITE PREPARATION 28,124

TOTAL CAP CONSTRUCTION 826,235

TOTAL SITE RESTORATION 21,600

TOTAL MONITORING WELLS 18,000

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 253,531

TOTAL AOC 11 $ 1,269,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 7: CAP-IN-PLACE
ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 12
MOB/DEMOB UNIT
DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB EQUIPMENT (IN OR OUT)

FRONT END LOADER 2 EA 410.00 $ 820

DUMP TRUCK 2 EA 385.00 770

BACK HOE 2 EA 730.00 1,460

DOZER (2 EA) 4 EA 880.00 3,520

ROLLER (2 EA) 4 EA 785.00 3,140

OFFICE TRAILER 2 MON 150.00 300

STORAGE TRAILER 2 MON 100.00 200

SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 16 WK 25.00 400

WATER COOLER - 2 EA 16 WK 25.00 400

WATER 40 DAY 15.00 600

TELEPHONE SERVICE 2 MON 500.00 1,000

ELECTRICITY 2 MON 250.00 500

PICK-UP (2 EA) 4 MON 1000.00 4,000

PUMPS, TOOLS, MINOR EQUIPMENT 2 MON 500.00 1,000

SITE SUPERINTENDANT ( 2 MON * 210 HR/MON) 420 MNHR 65.00 27,300

FOREMEN (2 MON * 210 HR/MON) 420 MNHR 55.00 23,100

CLERK/TYPIST (2 MON * 168 HR/MON) 336 MNHR 25.00 8,400

TOTAL MOB/DEMOB $77,910

----------------------------------------------------------

------------------------ ---- -- ---- ------------- ----- - ------------------ ---------- - ------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 12
SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD - 300 LF x 20' WIDE

GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 1760.00 $ 880
GRAVEL - 12" THICK 80 CY 10.00 800
SPREAD & COMPACT 0.25 DAY 1570.00 393
GEOFABRIC 700 SY 1.00 700

CLEAR TREES FROM SITE 0.5 AC 6900.00 3,450
EROSION CONTROL 325 LF 5.00 1,625
UXO CLEARANCE 15 DAY 1800.00 27,000

GRADING & DRAINAGE SWALE CONSTRUCTION
DOZER & OPERATOR 2 DAY 1760.00 3,520
LABORER 16 HR 33.50 536

TOTAL SITE PREPARATION $ 38,904

CAP CONSTRUCTION
SUBGRADE SOIL 9450 CY 10.00 $ 94,500
TEXTURED GEOMEMBRANE 40950 SF 0.80 32,760
DRAINAGE SOIL 2050 CY 17.00 34,850
GEOTEXTILE FABRIC LAYER 40950 SF 0.10 4,095
MOISTURE RETENTION SOIL 3200 CY 10.00 32,000
VEGETATIVE SOIL 1150 CY 14.00 16,100
SPREAD & COMPACT 20 DAY 1570.00 31,400

TOTAL CAP CONSTRUCTION 245,705

NOTE: CAP SOIL MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR.

SITE RESTORATION
CHAIN LINK FENCE 1000 LF 13.00 $ 13,000
12' SWING GATE 1 EA 800.00 800
FERTILIZE, SEED, MULCH 2400 SY 0.50 1,200

TOTAL SITE RESTORATION $ 15,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 12
MONITORING WELLS & INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL
---------- .........................................................................................................................................................................-

MONITORING WELLS - 4" DIA x 30' DEEP 4 EA 4500.00 $ 18,000

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000

------------------------------------- ----- - e--------- -------------1---------------

---------- ------------------------------------------------- -- ------- ------ - -------- ------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 7: CAP-IN-PLACE
ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97

O LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 12

SUMMARY SHEET UNIT
DESCRIPTION QTY UNIT COST TOTAL

TOTAL MOB/DEMOB $ 77,910

TOTAL SITE PREPARATION 38,904

TOTAL CAP CONSTRUCTION 245,705

TOTAL SITE RESTORATION 15,000

TOTAL MONITORING WELLS 18,000

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 101,482

TOTAL SA 12 $ 507,000

------------------------------- -------- -- -- -- -- - - ----- ---- -----------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 13
MOB/DEMOB UNIT
DESCRIPTION QTY UNIT COST TOTAL

----------------------------------------------------------------- ----------------- - ---------------------------- ---------------------
MOB/DEMOB EQUIPMENT (IN OR OUT)

FRONT END LOADER 2 EA 410.00 $ 820
DUMP TRUCK 2 EA 385.00 770
BACK HOE 2 EA 730.00 1,460
DOZER 2 EA 880.00 1,760
ROLLER 2 EA 785.00 1,570

OFFICE TRAILER 1.5 MON 150.00 225
STORAGE TRAILER 1.5 MON 100.00 150
SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 12 WK 25.00 300
WATER COOLER - 2 EA 12 WK 25.00 300
WATER 60 DAY 15.00 900
TELEPHONE SERVICE 1.5 MON 500.00 750 W
ELECTRICITY 1.5 MON 250.00 375
PICK-UP (2 EA) 3 MON 1000.00 3,000

PUMPS, TOOLS, MINOR EQUIPMENT 1.5 MON 500.00 750

SITE SUPERINTENDANT ( 1.5 MON * 210 HR/MON) 315 MNHR 65.00 20,475
FOREMEN (1.5 MON * 210 HR/MON) 315 MNHR 55.00 17,325
CLERK/TYPIST (1.5 MON * 168 HR/MON) 252 MNHR 25.00 6,300

TOTAL MOB/DEMOB $ 58,230
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 13
SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD - 200 LF x 20' WIDE

GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 1760.00 $ 880

GRAVEL - 12" THICK 150 CY 10.00 1,500

SPREAD & COMPACT 0.25 DAY 1570.00 393

GEOFABRIC 450 SY 1.00 450

CLEAR TREES FROM SITE 0.5 AC 6900.00 3,450

EROSION CONTROL 300 LF 5.00 1,500

GRADING & DRAINAGE SWALE CONSTRUCTION
DOZER & OPERATOR 1 DAY 1760.00 1,760

LABORER 8 HR 33.50 268

TOTAL SITE PREPARATION $ 10,201

CAP CONSTRUCTION
SUBGRADE SOIL 5600 CY 10.00 $ 56,000

TEXTURED GEOMEMBRANE 42100 SF 0.80 33,680

DRAINAGE SOIL 2100 CY 17.00 35,700

GEOTEXTILE FABRIC LAYER 42100 SF 0.10 4,210

MOISTURE RETENTION SOIL 3350 CY 10.00 33,500

VEGETATIVE SOIL 1150 CY 14.00 16,100

SPREAD & COMPACT 16 DAY 1570.00 25,120

TOTAL CAP CONSTRUCTION $ 204,310

NOTE: SOIL CAP MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR.

SITE RESTORATION
CHAIN LINK FENCE 900 LF 1.3.00 $ 11,700

12' SWING GATE 1 EA 800.00 800

FERTILIZE, SEED, MULCH 5300 SY 0.50 2,650

TOTAL SITE RESTORATION $ 15,150

----------------------------------------------------------- - ---- - ------------------------------ 19

-------------- ---------------------- ---------- - ---------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 7: CAP-IN-PLACE
ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS 0

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 13
MONITORING WELLS & INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL

MONITORING WELLS - 4" DIA x 30' DEEP 4 EA 4500.00 $ 18,000

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000

--------------------------------- ------- ------ ---------------

------------------------- ------------------- ---------- -------------------------------- ----------------------- 0
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE SA 13
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL MOB/DEMOB $ 58,230

TOTAL SITE PREPARATION 10,201

TOTAL CAP CONSTRUCTION 204,310

TOTAL SITE RESTORATION 15,150

TOTAL MONITORING WELLS 18,000

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 79,110

TOTAL SA 13 $ 395,000

----------------- ------------------------ ------------ -------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 40
SITE PREPARATION AND MOBILIZATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD SEDIMENT AREA 1

CLEAR & GRUB LIGHT VEGETATION 0.1 AC 4300.00 $ 430

GRADE- DOZER & OPERATOR 0.25 DAY 1760.00 440

GRAVEL - 12" THICK 360 CY 10.00 3,600

FILTER FABRIC 550 SY 1.00 550

SPREAD & COMPACT 0.5 DAY 1570.00 785
ACCESS ROAD SEDIMENT AREA 2

CLEAR & GRUB LIGHT VEGETATION 0.1 AC 4300.00 430
GRADE- DOZER & OPERATOR 0.25 DAY 1760.00 440

GRAVEL - 24" THICK 340 CY 10.00 3,400
SPREAD & COMPACT 0.5 DAY 1570.00 785

FILTER FABRIC 550 SY 1.00 550

ACCESS ROAD FOR CAPPING - 500 LF

CLEAR & GRUB LIGHT VEGETATION 0.35 AC 4300.00 1,505 Aft

GRADE- DOZER & OPERATOR 0.5 DAY 1760.00 880

GRAVEL - 24" THICK 1450 CY 10.00 14,500

FILTER FABRIC 2000 SY 1.00 2,000

SPREAD & COMPACT 2 DAY 1570.00 3,140

PARKING AREA

CLEAR & GRUB LIGHT VEGETATION 0.25 AC 4300.00 1,075

GRADE- DOZER & OPERATOR 0.5 DAY 1760.00 880

SEDIMENT DEWATERING PAD

CLEAR & GRUB LIGHT VEGETATION 0.25 AC 4300.00 1,075

GRADE- DOZER & OPERATOR 0.5 DAY 1760.00 880

GRAVEL - 12" THICK 400 CY 10.00 4,000

SPREAD & COMPACT 0.5 DAY 1570.00 785

LINER 10000 SF 0.60 6,000

SUMP & SUMP PUMP 1 LS 2500.00 2,500

DECON AREA - 10'x20' 3 EA 1000.00 3,000

CAP MATERIALS STOCKPILE AREA

CLEAR & GRUB LIGHT VEGETATION 1 AC 4300.00 4,300

GRADE- DOZER & OPERATOR 2 DAY 1760.00 3,520

S----------------------------------------------------------....... . -----............ .....................................................----- -- ----------------

TOTAL THIS PAGE $ 61,450
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 40
SITE PREPARATION AND MOBILIZATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION $ 61,450

MOBILIZATION
EQUIPMENT (IN OR OUT)

FRONT END LOADER 2 EA 410.00 820

DUMP TRUCK 6 EA 385.00 2,310

BACKHOE 2 EA 730.00 1,460

DOZER 2 EA 880.00 1,760

CRANE & CLAMSHELL BUCKET 2 EA 640.00 1,280

ROLLER 2 EA 785.00 1,570

FRAC TANK 4 EA 250.00 1,000

DEWATERING PUMP & HOSE 2 EA 100.00 200

OFFICE TRAILER 4 MON 150.00 600

STORAGE TRAILER 4 MON 150.00 600

*TRAILER DELIVERY, SET-UP, REMOVAL 2 EA 300.00 600

TOILET - 2 EA 36 WK 25.00 900

WATER COOLER - 2 EA 36 WK 25.00 900

WATER 180 DAY 15.00 2,700

TELEPHONE SERVICE 4 MON 500.00 2,000

ELECTRICITY 4 MON 250.00 1,000

PICK-UP (2 EA) 8 MON 1000.00 8,000

OFFICE EQUIPMENT 4 MON 1000.00 4,000

PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 2500.00 2,500

LABORER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 33.50 5,360

CARPENTER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 48.00 7,680

ELECTRICIAN (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 50.50 8,080

SITE SUPERINTENDANT (4 MON*210HR/MON) 840 MNHR 65.00 54,600

FOREMAN (4 MON*210HR/MON) 840 MNHR 55.00 46,200

CLERK/TYPIST (4 MON* 168HR/MON) 672 MNHR 25.00 16,800

TOTAL SITE PREPARATION AND MOBILIZATION $ 234,370

---------- -3----------------------- ------------------.---------------

lw------------------------------------------------------------------------- -----------------------

Page 23



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 7: CAP-IN-PLACE
ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 40
SEDIMENT REMOVAL AND DISPOSAL UNIT

DESCRIPTION QTY UNIT COST TOTAL
---------- ----------------------------------------------------------------------------.....-----------.------------..--------.--------------------------..-----.----..............

CONSTRUCT SILT BARRIER AROUND 400 LF 25.00 $ 10,000
CONTAMINATED AREAS

EXCAVATE WITH CLAMSHELL 28 DAY 1280.00 35,840
1200 CY SEDIMENTS + 1600 CY ACCESS ROADS/WORK PLATFORMS

HAUL SEDIMENTS TO DEWATERING PAD 56 DAY 770.00 43,120
(2 EA DUMP TRUCK & DRIVER)

LOAD DRY SEDIMENTS FOR 14 DAY 825.00 11,550
TRANSPORTATION TO DISPOSAL AREA

(FRONT END LOADER & OPERATOR)

LABORERS - 2 EA FOR 35 DAYS 560 MNHR 33.50 18,760

TCLP TESTING 2 SMPL 1400.00 2,800

ON-SITE STABILIZATION OF SEDIMENTS 600 CY 15.00 9,000

WITH SAND

TRANSPORTATION & DISPOSAL AT AOC 9 42 DAY 770.00 32,340

(3 EA DUMP TRUCK & DRIVER)

TREATMENT OF WATER 1 LS 21800.00 21,800

PUMP WATER FROM DEWATERING PAD 28 DAY 50.00 1,400

TO POND

TOTAL SEDIMENT REMOVAL AND DISPOSAL $ 186,610

--------- --------------------- - g 2----------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 40
WETLAND RESTORATION, MONITORING WELLS, DRUM REMOVAL AND DISPOSAL UNIT

DESCRIPTION QTY UNIT COST TOTAL

WETLAND RESTORATION 1.5 AC 50000.00 $ 75,000

MONITORING WELLS - 4" DIA x 30' DEEP 2 EA 4500.00 $ 9,000

DRUM REMOVAL AND DISPOSAL
BACKHOE & OPERATOR 3 DAY 1460.00 $ 4,380
LABORER - 2 EA, 3 DAYS 48 MNHR 33.50 1,608

TRANSPORT DRUMS TO AOC 9 3 DAY 770.00 2,310
DUMP TRUCK & DRIVER

TCLP TESTING OF DRUM CONTENTS 2 EA 1400.00 2,800

TOTAL DRUM REMOVAL AND DISPOSAL $ 11,098

----------------------------------------------------------- ----------------- ---------

----------- - ----------------- ----- - ---- ---- - --- - __ ------- ----- -------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 7: CAP-IN-PLACE
ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 40
CAP CONSTRUCTION, INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL

CAP CONSTRUCTION

SILT FENCE ALONG TOE OF LANDFILL 1500 LF 5.00 $ 7,500

CLEAR & GRUB SITE 4.4 AC 6900.00 30,360

LONG STICK EXCAVATOR 5 DAY 1750.00 8,750

GRADE SITE - DOZER & OPERATOR 5 DAY 1760.00 8,800

CUT LANDFILL WASTE WITH DOZER 7 DAY 1760.00 12,320

IMPORTED FILL 2500 CY 10.00 25,000

SPREAD & COMPACT WASTE & FILL 14 DAY 1570.00 21,980

SUBGRADE FILL 7100 CY 10.00 71,000

SPREAD & COMPACT SUBGRADE FILL 9 DAY 1570.00 14,130

TEXTURED GEOMEMBRANE 192000 SF 0.80 153,600

10-3 SAND DRAINAGE LAYER 9250 CY 17.00 157,250

SPREAD & COMPACT DRAINAGE LAYER 13 DAY 1570.00 20,410

GEOTEXTILE FILTER FABRIC 192000 SF 0.10 19,200

MOISTURE RETENTION LAYER 13900 CY 10.00 139,000

SPREAD & COMPACT MOISTURE RENTENTION LAYER 18 DAY 1570.00 28,260

VEGETATIVE MATERIAL 4600 CY 14.00 64,400

SPREAD & COMPACT VEGETATIVE LAYER 6 DAY 1570.00 9,420

SEED, FERTILIZE, MULCH 4.4 AC 2000.00 8,800

RIPRAP 2250 CY 30.00 67,500

GUARD RAIL ALONG ROAD 1000 LF 12.50 12,500

TOTAL CAP CONSTRUCTION $ 880,180

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000

NOTE: CAP SOIL MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR

------------------------ 6-----------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 7: CAP-IN-PLACE
ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97

* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 40
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL SITE PREPARATION AND MOBILIZATION $ 234,370

TOTAL SEDIMENT REMOVAL & DISPOSAL 186,610

TOTAL WETLAND RESTORATION 75,000

TOTAL MONITORING WELLS 9,000

TOTAL DRUM REMOVAL & DISPOSAL 11,098

TOTAL COVER PLACEMENT 880,180

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 351,742

TOTAL SA 13 $ 1,758,000

------------- ------------------- ------------------- ------ --------------------Pa-----------------7

*------------- -- - --- - ------------------------_------------ -----------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 7: CAP-IN-PLACE
ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 41
MOB/DEMOB UNIT
DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB EQUIPMENT (IN OR OUT)
FRONT END LOADER 2 EA 410.00 $ 820

DUMP TRUCK 2 EA 385.00 770

BACK HOE 2 EA 730.00 1,460

DOZER 2 EA 880.00 1,760

ROLLER 2 EA 785.00 1,570

OFFICE TRAILER 1 MON 150.00 150

STORAGE TRAILER 1 MON 100.00 100

SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 8 WK 25.00 200

WATER COOLER - 2 EA 8 WK 25.00 200

WATER 40 DAY 15.00 600

TELEPHONE SERVICE 1 MON 500.00 500

ELECTRICITY 1 MON 250.00 250

PICK-UP (2 EA) 2 MON 1000.00 2,000

PUMPS, TOOLS, MINOR EQUIPMENT 1 MON 500.00 500

SITE SUPERINTENDANT ( 1 MON * 210 HR/MON) 210 MNHR 65.00 13,650

FOREMEN (1 MON * 210 HR/MON) 210 MNHR 55.00 11,550

CLERK/TYPIST (1 MON * 168 HR/MON) 168 MNHR 25.00 4,200

TOTAL MOB/DEMOB $ 41,280

---------------------------------------- -- - -----------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 41
SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SITE PREPARATION
ACCESS ROAD - 350 LF x 20' WIDE

GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 1760.00 $ 880
GRAVEL - 12" THICK 270 CY 10.00 2,700
GEOFABRIC 800 SY 1.00 800
SPREAD & COMPACT 0.5 DAY 1570.00 785

CLEAR TREES FROM SITE 0.5 AC 6900.00 3,450
EROSION CONTROL 150 LF 5.00 750
GRADING & DRAINAGE SWALE CONSTRUCTION

DOZER & OPERATOR 1 DAY 1760.00 1,760
LABORER 8 HR 33.50 268

UXO CLEARANCE 2 DAY 1800.00 3,600

TOTAL SITE PREPARATION $ 14,993

* CAP CONSTRUCTION
SUBGRADE SOIL 625 CY 10.00 $ 6,250
TEXTURED GEOMEMBRANE 10400 SF 0.80 8,320
DRAINAGE SOIL 565 CY 17.00 9,605
GEOTEXTILE FABRIC LAYER 10400 SF 0.10 1,040
MOISTURE RETENTION SOIL 990 CY 10.00 9,900
VEGETATIVE SOIL 300 CY 14.00 4,200
SPREAD & COMPACT 5 DAY 1570.00 7,850

TOTAL CAP CONSTRUCTION $ 47,165

NOTE: CAP SOIL MATERIAL QUANTITIES INCLUDE A 30% SWELL FACTOR.

SITE RESTORATION
CHAIN LINK FENCE 550 LF 13.00 $ 7,150
12' SWING GATE 1 EA 800.00 800
FERTILIZE, SEED, MULCH 1600 SY 0.50 800

TOTAL SITE RESTORATION $ 8,750

Page 29



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 41
MONITORING WELLS & INSTITUTIONAL CONTROLS UNIT

DESCRIPTION QTY UNIT COST TOTAL

MONITORING WELLS - 4" DIA x 30' DEEP 4 EA 4500.00 $ 18,000

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000

--------------------------------- g ----------------------- ---------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97. LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CAP IN PLACE AOC 41
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL MOB/DEMOB $ 41,280

TOTAL SITE PREPARATION 14,993

TOTAL CAP CONSTRUCTION 47,165

TOTAL SITE RESTORATION 8,750

TOTAL MONITORING WELLS 18,000

TOTAL INSTITUTIONAL CONTROLS 10,000

UNDEVELOPED DESIGN DETAILS -25% 34,812

TOTAL SA 13 $ 175,000

----------------------------- -- - ---------------- ------- - ----- ------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
SA 6 UNIT

DESCRIPTION QTY UNIT COST TOTAL

LANDFILL COVER MAINTENANCE
GENERAL REPAIR

DUMP TRUCK & DRIVER 1 DAY 770.00 $770

FRONT END LOADER & OPER 1 DAY 825.00 825

LABORER- 2 EA 16 MNHR 33.50 536

MATERIALS 1 LS 500.00 500

INSPECTION - 0.5 DAY @ 2 MEN/DAY 8 MNHR 75.00 600
MOWING - TRACTOR & OPERATOR 0.5 DAY 500.00 250

ENVIRONMENTAL MONITORING
GROUNDWATER SAMPLE COLLECTION 2 LS 1800.00 3,600

4 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE,

SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS
4 SAMPLES PLUS 2 SAMPLE QA/QC 12 SMPL 900.00 10,800

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869
PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483

MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS $21,842
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
AOC 9 UNIT

DESCRIPTION QTY UNIT COST TOTAL

LANDFILL COVER MAINTENANCE
GENERAL REPAIR

DUMP TRUCK & DRIVER 2 DAY 770.00 $ 1,540

FRONT END LOADER & OPER 2 DAY 825.00 1,650
LABORER - 2 EA 32 MNHR 33.50 1,072
MATERIALS 1 LS 1000.00 1,000

INSPECTION - 1 DAY @ 2 MEN/DAY 16 MNHR 75.00 1,200

MOWING - TRACTOR & OPERATOR 5 DAY 500.00 2,500

ENVIRONMENTAL MONITORING

GROUNDWATER SAMPLE COLLECTION 2 LS 1800.00 3,600. 4 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE,

SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS
4 SAMPLES PLUS 2 SAMPLE QA/QC 12 SMPL 900.00 10,800

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869
PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483

MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS $ 27,323

---------------- ------------------------- ---------- ------ -------

- --------- ------------------ ---- ---- -- - - --------------------------------------- --------------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
AOC 11 UNIT

DESCRIPTION QTY UNIT COST TOTAL

LANDFILL COVER MAINTENANCE
GENERAL REPAIR

DUMP TRUCK & DRIVER 1 DAY 770.00 $ 770

FRONT END LOADER & OPER 1 DAY 825.00 825

LABORER- 2 EA 16 MNHR 33.50 536

MATERIALS 1 LS 500.00 500

INSPECTION - 0.5 DAY @ 2 MEN/DAY 8 MNHR 75.00 600

ENVIRONMENTAL MONITORING
GROUNDWATER SAMPLE COLLECTION 2 LS 1800.00 3,600

4 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE, -

SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS
4 SAMPLES PLUS 2 SAMPLE QA/QC 12 SMPL 900.00 10,800

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869

PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483

MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS $ 21,592

--------------------------------------------------------------- ---------------------- - - --------------- ----------------------

---------- ---------------------------------- ---------------- ----------------------------------- -------------------- 0
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 7: CAP-IN-PLACE
ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97

* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
SA 12 UNIT

DESCRIPTION QTY UNIT COST TOTAL

LANDFILL COVER MAINTENANCE
GENERAL REPAIR

DUMP TRUCK & DRIVER 1 DAY 770.00 $ 770

FRONT END LOADER & OPER 1 DAY 825.00 825

LABORER - 2 EA 16 MNHR 33.50 536

MATERIALS 1 LS 500.00 500

INSPECTION - 0.5 DAY @ 2 MEN/DAY 8 MNHR 75.00 600

MOWING - TRACTOR & OPERATOR 0.5 DAY 500.00 250

ENVIRONMENTAL MONITORING

GROUNDWATER SAMPLE COLLECTION 2 LS 1800.00 3,600. 4 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE,

SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS
4 SAMPLES PLUS 2 SAMPLE QA/QC 12 SMPL 900.00 10,800

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869

PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483

MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS $ 21,842

*------------------- -------------------- --- __ ------------------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 7: CAP-IN-PLACE
ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
SA 13 UNIT

DESCRIPTION QTY UNIT COST TOTAL

LANDFILL COVER MAINTENANCE
GENERAL REPAIR

DUMP TRUCK & DRIVER 1 DAY 770.00 $ 770

FRONT END LOADER & OPER 1 DAY 825.00 825

LABORER- 2 EA 16 MNHR 33.50 536

MATERIALS 1 LS 500.00 500

INSPECTION - 0.5 DAY @ 2 MEN/DAY 8 MNHR 75.00 600

MOWING - TRACTOR & OPERATOR 0.5 DAY 500.00 250

ENVIRONMENTAL MONITORING
GROUNDWATER SAMPLE COLLECTION 2 LS 1800.00 3,600

4 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE,

SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS
4 SAMPLES PLUS 2 SAMPLE QA/QC 12 SMPL 900.00 10,800

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869

PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483

MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS $ 21,842

----- -----------------------------------------------------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
AOC 40 UNIT

DESCRIPTION QTY UNIT COST TOTAL

O&M COSTS OCCURING OVER FIVE YEARS
WETLANDS RESTORATION MONITORING (5 YEARS)

1 DAY @ 2 MEN/DAY, SEMI-ANNUALLY 32 MNHR 75.00 $ 2,400

BIOMONITORING, BIENNIALLY
FOR 5 YEARS 0.4831 LS 15000.00 7,246

FIVE YEAR SITE REVIEW - ANNUALIZED

0.1739 LS 2500.00 435

TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS $ 10,081

O&M COSTS OCCURING OVER THIRTY YEARS
LANDFILL COVER MAINTENANCE

GENERAL REPAIR
DUMP TRUCK & DRIVER 1 DAY 770.00 $ 770
FRONT END LOADER & OPER 1 DAY 825.00 825
LABORER- 2 EA 16 MNHR 33.50 536
MATERIALS 1 LS 500.00 500

INSPECTION - 0.5 DAY @ 2 MEN/DAY 8 MNHR 75.00 600

MOWING - TRACTOR & OPERATOR 1 DAY 500.00 500

SUBTOTAL THIS PAGE $ 3,731

0 ------------- _---- ---- --------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 7: CAP-IN-PLACE

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97
LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
AOC 40 UNIT

DESCRIPTION QTY UNIT COST TOTAL

O&M COSTS OCCURING OVER THIRTY YEARS - TOTAL FROM PREVIOUS PAGE $ 3,731

ENVIRONMENTAL MONITORING

SEDIMENT SAMPLE COLLECTION 0.1739 LS 1200.00 209

4 LOCATIONS, ONCE EVERY 5 YEARS

SEDIMENT SAMPLE ANALYSIS, 0.8695 SMPL 715.00 622

ONCE EVERY 5 YEARS, 4 SAMPLES PLUS 1 QA/QC,

SVOCs AND INORGANICS ANNUALIZED

GROUNDWATER SAMPLE COLLECTION 2 LS 2700.00 5,400
7 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE,

SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS
7 SAMPLES PLUS 2 SAMPLE QA/QC 18 SMPL 900.00 16,200

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869

PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483

MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS FOR 30 YEAR ACTIVITIES $ 30,122

S--------------------------------------------- -- -----------------------

---------- --------------------- - - - ---------------------- --- ~ --------- --------------------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 7: CAP-IN-PLACE
ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97

* LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
AOC 41 UNIT

DESCRIPTION QTY UNIT COST TOTAL

LANDFILL COVER MAINTENANCE
GENERAL REPAIR

DUMP TRUCK & DRIVER 1 DAY 770.00 $ 770
FRONT END LOADER & OPER 1 DAY 825.00 825

LABORER - 2 EA 16 MNHR 33.50 536
MATERIALS 1 LS 500.00 500

INSPECTION - 0.5 DAY @ 2 MEN/DAY 8 MNHR 75.00 600

MOWING - TRACTOR & OPERATOR 0.5 DAY 500.00 250

ENVIRONMENTAL MONITORING
GROUNDWATER SAMPLE COLLECTION 2 LS 1800.00 3,600

4 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE,

SAMPLE COLLECTION, AND SHIPPING)

GROUNDWATER SAMPLE ANALYSIS
4 SAMPLES PLUS 2 SAMPLE QA/QC 12 SMPL 900.00 10,800

EQUIVALENT SEMI-ANNUALLY, SVOCs,
INORGANICS, WATER QUALITY PARAMETERS

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 869

PUBLIC MEETING - ANNUALIZED

TWO YEAR DATA REPORT TO 0.4831 LS 1000.00 483

MADEP - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1739 LS 15000.00 2,608

TOTAL ANNUAL O&M COSTS $ 21,842

----------------------------- _- _- ---- -----3-----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 7: CAP-IN-PLACE
ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
SUMMARY SHEET UNIT

DESCRIPTION QTY UNIT COST TOTAL

ANNUAL O&M COSTS - FOR 30 YEARS

TOTAL SA 6 $ 21,842

TOTAL AOC 9 27,323

TOTAL AOC 11 21,592

TOTAL SA 12 21,842

TOTAL SA 13 21,842

TOTAL AOC 40 30,122

TOTAL AOC 41 21,842

UNDEVELOPED DESIGN DETAILS -25% 41,595

TOTAL ANNUAL O&M COSTS - 30 YEARS $ 208,000

ADDITIONAL ANNUAL O&M COSTS - FOR 5 YEARS

TOTAL AOC 40 $ 10,081

UNDEVELOPED DESIGN DETAILS -25% 2,919

TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS $ 13,000

-----------------------------------------------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11
EXCAVATE AND CONSOLIDATEa AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

COST SUMMARY TABLE
UNIT

DESCRIPTION QTY UNIT COST TOTAL

DIRECT COSTS
LIMITED REMOVAL AT AOC 11 $ 44,000
EXCAVATE AND CONSOLIDATE

SA 6 64,000

AOC 9 3,835,000
SA 12 490,000
SA 13 502,000
AOC 40 3,370,000
AOC 41 93,000
CONSOLIDATION LANDFILL CONSTRUCTION 5,240,000

TOTAL DIRECT COSTS $ 13,638,000

INDIRECT COSTS
HEALTH AND SAFETY 5.00% $ 682,000
LEGAL, ADMIN, PERMITTING 5.00% 682,000
ENGINEERING 10.00% 1,364,000
SERVICES DURING CONSTRUCTION 10.00% 1,364,000

TOTAL INDIRECT COSTS $ 4,092,000

TOTAL CAPITAL (DIRECT + INDIRECT) COST $ 17,730,000

OPERATING AND MAINTENANCE COSTS
TOTAL ANNUAL O&M COSTS FOR AOC 11 FOR 2 YRS $ 4,000
TOTAL ANNUAL O&M COSTS FOR NEW LANDFILL FOR 30 YRS $ 23,000
TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YRS $ 29,000

TOTAL PRESENT WORTH OF OPERATING AND MAINTENANCE COSTS $ 411,000

TOTAL COSTS $ 18,141,000

Page 1



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11

EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

LIMITED REMOVAL AND DISPOSAL IN CONSOLIDATION LANDFILL AOC 11
UNIT

DESCRIPTION 0TY UNIT COST TOTAL

MOB/DEMOB (IN and OUT)
DUMP TRUCKS 4 EA 385.00 $ 1,540
BACKHOE 2 EA 730.00 1,460
ROLLER 2 EA 785.00 1,570

TOILET- 1 EA 1 WK 25.00 25
WATER COOLER - 1 EA 1 WK 25.00 25
WATER 5 DAY 15.00 75

PICK-UP (2 EA) 0.5 MON 1000.00 500

FOREMEN 50 MNHR 55.00 2,750

EXCAVATION OF DEBRIS - 5 DAY 1460.00 7,300
BACKHOE & OPERATOR

TRANSPORT TO ON-SITE CONSOLIDATION 10 DAY 770.00 7,700
LANDFILL - DUMP TRUCK & DRIVER - 2 EA

"TOTAL THIS PAGE $ 22,945
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11
EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

LIMITED REMOVAL AND DISPOSAL IN CONSOLIDATION LANDFILL AOC 11
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL PREVIOUS PAGE $ 22,945

BACKFILL
PURCHASED FROM OFF-SITE 625 CY 10.00 6,250
(INCLUDING 30% SWELL FACTOR)

SITE RESTORATION
BACKFILL, GRADE, COMPACT 2 DAY 1570.00 3,140
FERTILIZE, SEED, MULCH 5000 SY 0.50 2,500

UNDEVELOPED DESIGN DETAILS -25% 9,165

TOTAL AOC 11 $ 44,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11

EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE SA 6
UNIT

DESCRIPTION. QTY UNIT COST TOTAL

MOB/DEMOB
BACKHOE TO SA 6 2 EA 730.00 $ 1,460
DOZER & ROLLER TO SA 6 2 EA 660.00 1,320
DUMP TRUCK 6 EA 385.00 2,310

ACCESS ROAD - 675 LF x 15' WIDE
GRADE ROAD BED - DOZER & OPERATOR 1 DAY 1760.00 1,760
GRAVEL - 12" THICK 1125 SY 5.00 5,625
GEOFABRIC 1125 SY 2.00 2,250

CLEAR TREES FROM SITE 0.25 AC 6000.00 1,500

ARCHAEOLOGICAL SURVEY OF LANDFILL
PROJECT MANAGER 1 DAY 405.00 405
PRINCIPAL INVESTIGATOR 1 DAY 365.00 365
PROJECT ARCHAEOLOGIST 7 DAY 265.00 1,855 *
ASSISTANT ARCHAEOLOGIST 6 DAY 185.00 1,110 '
WORK PROCESSOR 1 DAY 175.00 175
ODCs 1 LS 100.00 100
MILAGE 1000 MILE 0.25 250
PER DIEM 5 DAY 60.00 300

UXO CLEARANCE 2 DAY 1800.00 3,600

FOREMAN 100 HR 55.00 5,500

EXCAVATION & HAULING
BACKHOE & OPERATOR 2 DAY 1460.00 2,920
LABORER 16 HR 33.50 536
DUMP TRUCK & DRIVER - 3 EA 6 DAY 770.00 4,620

SPREAD & COMPACT AT ON-SITE CONSOLIDATION LANDFILL (INLC 50% SWELL FACTOR)
ROLLER & OPERATOR 2 DAY 1570.00 3,140

REMOVE ACCESS ROAD ('70 LF)
BACKHOE & OPERATOR 0.5 DAY 1460.00 730
DUMP TRUCK & DRIVER 0.5 DAY 770.00 385
LABORER 4 HR 33.50 134

TOTAL THIS PAGE $ 42,350
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11
EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE SA 6
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL PREVIOUS PAGE $ 42,350

BACKFILL PURCHASED FORM OFF-SITE 650 CY 10.00 6,500
(INCLUDING 30% SWELL FACTOR)

SITE RESTORATION
BACKFILL, GRADE, COMPACT 1 DAY 1570.00 1,570
FERTILIZE, SEED, MULCH 1200 SY 0.50 600

UNDEVELOPED DESIGN DETAILS -25% 12,980

TOTAL SA 6 $ 64,000

Page 5



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11
EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 9
UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB (IN and OUT)
DUMP TRUCKS 32 EA 385.00 $ 12,320
BACKHOE 4 EA 730.00 2,920
ROLLER 8 EA 785.00 6,280

OFFICE TRAILER 5 MON 150.00 750

STORAGE TRAILER 5 MON 100.00 500

SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 44 WK 25.00 1,100
WATER COOLER - 2 EA 44 WK 25.00 1,100
WATER 220 DAY 15.00 3,300
TELEPHONE SERVICE 5 MON 500.00 2,500
ELECTRICITY 5 MON 250.00 1,250
PICK-UP (2 EA) 10 MON 1000.00 10,000

PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 2500.00 2,500

SITE SUPERINTENDANT ( 5 MON * 210 HR/MON) 1050 MNHR 65.00 68,250
FOREMEN (5 MON * 210 HR/MON) 1050 MNHR 55.00 57,750
CLERK/TYPIST (5 MON 168 HR/MON) 840 MNHR 25.00 21,000

CLEAR TREES 2.5 AC 6900.00 17,250

EROSION CONTROL 700 LF 5.00 3,500

UXO CLEARANCE 70 DAY 1800.00 126,000

EXCAVATION OF 112000 CY OF DEBRIS
BACKHOE & OPERATOR (2 EA) 140 DAY 1460.00 204,400

TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED)
DUMP TRUCK & OPERATOR (16 EA) 1120 DAY 770.00 862,400

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT
ROLLER & OPERATOR (4 EA) 280 DAY 1570.00 439,600

TOTAL THIS PAGE $ 1,845,670
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11
EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6,12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 9
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL PREVIOUS PAGE $ 1,845,670

BACKFILL (112,000 * 1.3 = 145,600 CY REQUIRED)
AVAILABLE FROM CONSOLIDATION LANDFILL EXCAVATION 88750 CY 0.00 0
LOAD STOCKPILED BACKFILL 110 DAY 825.00 90,750

HAUL & DUMP 330 DAY 770.00 254,100

PURCHASED FROM OFF-SITE 56850 CY 10.00 568,500. (INCLUDING 30% SWELL FACTOR)

SITE RESTORATION
BACKFILL, GRADE, COMPACT (2 EA) 182 DAY 1570.00 285,740
FERTILIZE, SEED, MULCH 36300 SY 0.50 18,150
WETLAND RESTORATION 0.1 AC 50000.00 5,000

UNDEVELOPED DESIGN DETAILS -25% 767,090

TOTAL AOC 9 $ 3,835,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11
EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE SA 12
UNIT

DESCRIPTION OTY UNIT COST TOTAL

MOB/DEMOB (IN and OUT)
DUMP TRUCKS 10 EA 385.00 $ 3,850

BACKHOE 2 EA 730.00 1,460

ROLLER 2 EA 785.00 1,570

OFFICE TRAILER 1.5 MON 150.00 225

STORAGE TRAILER 1.5 MON 100.00 150

SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 12 WK 25.00 300
WATER COOLER - 2 EA 12 WK 25.00 300
WATER 60 DAY 15.00 900
TELEPHONE SERVICE 1.5 MON 500.00 750
ELECTRICITY 1.5 MON 250.00 375
PICK-UP (2 EA) 3 MON 1000.00 3,000

SITE SUPERINTENDANT (1.5 MON '210 HR/MON) 315 MNHR 65.00 20,475
FOREMEN (1.5 MON * 210 HR/MON) 315 MNHR 55.00 17,325
CLERK/TYPIST (1.5 MON * 168 HR/MON) 252 MNHR 25.00 6,300

ACCESS ROAD - 300 LF x 20' WIDE
GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 1760.00 880
GRAVEL - 12" THICK 250 CY 10.00 2,500
SPREAD & COMPACT .0.25 DAY 1570.00 393
GEOFABRIC 700 SY 1.00 700

CLEAR TREES 0.5 AC 6900.00 3,450

EROSION CONTROL 325 LF 5.00 1,625

UXO CLEARANCE 15 DAY 1800.00 27,000

EXCAVATION OF 9000 CY OF DEBRIS
BACKHOE & OPERATOR 12 DAY 1460.00 17,520

TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED)
DUMP TRUCK & DRIVER (12 EA) 144 DAY 770.00 110,880

TOTAL THIS PAGE $ 222,928
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11

EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE SA 12
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL PREVIOUS PAGE $ 222,928

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT
ROLLER & OPERATOR 12 DAY 1570.00 18,840

BACKFILL PURCHASED FROM OFF-SITE

(INCLUDING 30% SWELL FACTOR) 11700 CY 10.00 117,000

SITE RESTORATION
BACKFILL, GRADE, COMPACT 15 DAY 1570.00 23,550
FERTILIZE, SEED, MULCH 2400 SY 0.50 1,200
WETLANDS RESTORATION 0.1 AC 50000.00 5,000

OREMOVE ACCESS ROAD
BACKHOE & OPERATOR 1 DAY 1460.00 1,460
DUMP TRUCK & DRIVER (2 EA) 2 DAY 770.00 1,540
LABORER (2 EA) 16 HR 33.50 536

UNDEVELOPED DESIGN DETAILS -25% 97,947

TOTAL SA 12 $ 490,000

Page 9



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11
EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE SA 13
UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB (IN and OUT)
DUMP TRUCKS 6 EA 385.00 $ 2,310
BACKHOE 2 EA 730.00 1,460
ROLLER 2 EA 785.00 1,570

OFFICE TRAILER 1.5 MON 150.00 225
STORAGE TRAILER 1.5 MON 100.00 150
SET UP TRAILER 2 EA 500.00 1;000

TOILET - 2 EA 12 WK 25.00 300
WATER COOLER - 2 EA 12 WK 25.00 300
WATER 60 DAY 15.00 900
TELEPHONE SERVICE 1.5 MON 500.00 750
ELECTRICITY 1.5 MON 250.00 375
PICK-UP (2 EA) 3 MON 1000.00 3,000

SITE SUPERINTENDANT (1.5 MON 210 HR/MON) 315 MNHR 65.00 20,475
FOREMEN (1.5 MON * 210 HR/MON) 315 MNHR 55.00 17,325
CLERK/TYPIST (1.5 MON * 168 HR/MON) 252 MNHR 25.00 6,300

ACCESS ROAD - 200 LF x 20' WIDE
GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 1760.00 880
GRAVEL - 12" THICK 150 CY 10.00 1,500
SPREAD & COMPACT 0.25 DAY 1570.00 393
GEOFABRIC 450 SY 1.00 450

CLEAR TREES 0.5 AC 6900.00 3,450

EROSION CONTROL 300 LF 5.00 1,500

UXO CLEARANCE 15 DAY 1800.00 27,000

EXCAVATION OF 10000 CY OF DEBRIS
BACKHOE & OPERATOR 13 DAY 1460.00 18,980

TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED)
DUMP TRUCK & OPERATOR (10 EA) 130 DAY 770.00 100,100

REMOVE ACCESS ROAD
BACKHOE & OPERATOR 1 DAY 1460.00 1,460
DUMP TRUCK & DRIVER (2 EA) 2 DAY 770.00 1,540
LABORER (2 EA) 16 HR 33.50 536

TOTAL THIS PAGE $ 214,229

Page 10



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11
EXCAVATE AND CONSOLIDATE* AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE SA 13
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL PREVIOUS PAGE $ 214,229

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT

ROLLER & OPERATOR 20 DAY 1570.00 31,400

BACKFILL PURCHASED FROM OFF-SITE

(INCLUDING 30% SWELL FACTOR) 13000 CY 10.00 130,000

SITE RESTORATION

BACKFILL, GRADE, COMPACT 16 DAY 1570.00 25,120
FERTILIZE, SEED, MULCH 2400 SY 0.50 1,200

UNDEVELOPED DESIGN DETAILS -25% 100,052

TOTAL SA 13 $ 502,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11

EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
SITE PREPARATION UNIT

DESCRIPTION OTY UNIT COST TOTAL

ACCESS ROAD - 600 LF (SEDIMENT REMOVAL AREA I)
CLEAR & GRUB LIGHT VEGETATION 0.3 AC 4300.00 $ 1,290
GRADE - DOZER & OPERATOR 0.5 DAY 1760.00 880
GRAVEL- 12" THICK 450 CY 10.00 4,500
SPREAD & COMPACT 0.5 DAY 1570.00 785
FILTER FABRIC 1350 SY 1.00 1,350

PARKING AREA
CLEAR & GRUB LIGHT VEGETATION 0.25 AC 4300.00 1,075
GRADE - DOZER & OPERATOR 0.5 DAY 1760.00 880
GRAVEL - 12" THICK 400 CY 10.00 4,000
SPREAD & COMPACT 0.5 DAY 1570.00 785

SEDIMENT DEWATERING PAD
CLEAR & GRUB LIGHT VEGETATION 0.25 AC 4300.00 1,075
GRADE - DOZER & OPERATOR 0.5 DAY 1760.00 880
GRAVEL - 12" THICK 400 CY 10.00 4,000
SPREAD & COMPACT 0.5 DAY 1570.00 785
LINER 10000 SF 1.00 10,000
SUMP & SUMP PUMP 1 LS 2500.00 2,500

DECON AREA - 10'x20' 3 EA 5000.00 15,000

WORK PLATFORM (SEDIMENT REMOVAL AREA II)
GRADE - DOZER & OPERATOR 0.25 DAY 1760.00 440
GRAVEL - 12" THICK 150 CY 10.00 1,500
SPREAD & COMPACT 0.25 DAY 1570.00 393
FILTER FABRIC 450 SY 1.00 450

TOTAL SITE PREPARATION $ 52,568
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11
EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
MOBILIZATION UNIT
DESCRIPTION QTY UNIT COST TOTAL

EQUIPMENT (IN and OUT)
FRAC TANK 8 EA 250.00 $ 2,000
DEWATERING PUMP & HOSE 4 EA 100.00 400

DUMP TRUCKS 16 EA 385.00 6,160

BACKHOE 2 EA 730.00 1,460

ROLLER 4 EA 785.00 3,140

CLAM SHELL 2 EA 640.00 1,280

OFFICE TRAILER 7 MON 150.00 1,050

STORAGE TRAILER 7 MON 150.00 1,050

TRAILER DELIVERY, SET-UP, REMOVAL 2 EA 300.00 600

TOILET - 2 EA 60 WK 25.00 1,500
WATER COOLER - 2 EA 60 WK 25.00 1,500. WATER 300 DAY 15.00 4,500
TELEPHONE SERVICE 7 MON 500.00 3,500
ELECTRICITY 7 MON 250.00 1,750
PICK-UP (2 EA) 14 MON 1000.00 14,000
OFFICE EQUIPMENT 7 MON 1000.00 7,000
PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 5000.00 5,000

LABORER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 33.50 5,360

CARPENTER (2 MEN*1O DAY/MAN*8 HR/DAY) 160 MNHR 48.00 7,680
ELECTRICIAN (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 50.50 8,080

SITE SUPERINTENDANT (7 MON*210HR/MON) 1470 MNHR 65.00 95,550
FOREMAN (7 MON*210HR/MON) 1470 MNHR 55.00 80,850
CLERK/TYPIST (7 MON* 168HR/MON) 1176 MNHR 25.00 29,400

TOTAL MOBILIZATION $ 282,810
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11

EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE.AND CONSOLIDATE AOC 40
SEDIMENT REMOVAL AND DISPOSAL UNIT

DESCRIPTION QTY UNIT COST TOTAL

CONSTRUCT SILT FENCE AROUND 650 LF 5.00 $ 3,250

CONTAMINATED AREAS

EXCAVATE WITH CLAMSHELL 19 DAY 1280.00 24,320

1200 CY SEDIMENTS + 600 CY ACCESS ROADS/WORK PLATFORMS

HAUL SEDIMENTS TO DEWATERING PAD 38 DAY 770.00 29,260

(2 EA DUMP TRUCK & DRIVER)

LOAD DRY SEDIMENTS FOR 10 DAY 825.00 8,250
TRANSPORTATION TO DISPOSAL AREA

(FRONT END LOADER & OPERATOR)

LABORERS - 2 EA FOR 25 DAYS 400 MNHR 33.50 13,400

TCLP TESTING 2 SMPL 1500.00 3,000

ON-SITE STABILIZATION OF SEDIMENTS 400 CY 15.00 6,000

WITH SAND

TRANSPORTATION AND DISPOSAL AT CONSOLIDATION LANDFILL

(3 EA DUMP TRUCK & DRIVER) 30 DAY 770.00 23,100

TRANSPORTATION OF WATER 140000 GAL INCL WITH DISPOSAL

TREATMENT OF DEWATERING WATER 1 LS 21800.00 21,800

PUMP WATER FROM DEWATERING PAD 12 DAY 50.00 .600

TO PONDS

TOTAL SEDIMENT REMOVAL AND DISPOSAL $ 132,980
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11
EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
DRUM REMOVAL AND DISPOSAL UNIT

DESCRIPTION QTY UNIT COST TOTAL

BACKHOE & OPERATOR 3 DAY 1460.00 $ 4,380

LABORER - 2 EA, 3 DAYS 48 MNHR 33.50 1,608

TRANSPORT DRUMS TO 3 DAY 770.00 2,310
CONSOLIDATION LANDFILL - DUMP TRUCK & DRIVER

TCLP TESTING OF DRUM CONTENTS 2 EA 1500.00 3,000

TOTAL DRUM REMOVAL AND DISPOSAL $ 11,298
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11

EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
EXCAVATION AND BACKFILL UNIT

DESCRIPTION QTY UNIT COST TOTAL

CLEAR & GRUB SITE 4 AC 4300.00 $ 17,200

EROSION CONTROL 500 LF 5.00 2,500

SUMP PUMP & HOSES 6 MON 2500.00 15,000

UXO CLEARANCE 138 DAY 1800.00 248,400

EXCAVATION OF 110000 CY OF DEBRIS

BACKHOE & OPERATOR 138 DAY 1460.00 201,480
TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED)

DUMP TRUCK & DRIVER (8 EA) 1100 DAY 770.00 847,000

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT -
ROLLER & OPERATOR (2 EA) 276 DAY 1570.00 433,320

BACKFILL PURCHASED FROM OFF-SITE

(INCLUDING 30% SWELL FACTOR) 18710 CY 10.00 187,100

SITE RESTORATION
BACKFILL, GRADE, COMPACT 24 DAY 1570.00 37,680
FERTILIZE, SEED, MULCH 19360 SY 0.50 9,680

WETLANDS RESTORATION 4 AC 50000.00 200,000

MONITORING WELLS, 4" DIA x 30' DP 2 EA 2400.00 4,800

GUIDE RAIL ALONG ROAD 1000 LF 12.50 12,500

- -0 ------------------ - -

TOTAL EXCAVATION AND BACKFILL $ 2,216,660
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11

EXCAVATE AND CONSOLIDATE
AOC 9,40,41,andSA6, 12, 13;AND DATE 24-Jan-97

WLOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
UNIT

DESCRIPTION OTY UNIT COST TOTAL

TOTAL SITE PREPARATION $ 52,568

TOTAL MOBILIZATION 282,810

TOTAL SEDIMENT REMOVAL AND DISPOSAL 132,980

TOTAL DRUM REMOVAL AND DISPOSAL 11,298

TOTAL EXCAVATION AND BACKFILL 2,216,660

UNDEVELOPED DESIGN DETAILS -25% 673,685

TOTAL AOC 40 $ 3,370,000S

-- --- -------------- ___-- --
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11

EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 41
UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB (IN and OUT)
BACKHOE TO AOC 41 2 EA 730.00 $ 1,460
DOZER & ROLLER TO AOC 41 2 EA 660.00 1,320

FOREMAN 100 HR 55.00 5,500

ACCESS ROAD - 350 LF x 20' WIDE
GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 1760.00 880
GRAVEL - 12" THICK 800 SY 5.00 4,000
GEOFABRIC 800 SY 2.00 1,600

CLEAR TREES 0.5 AC 6000.00 3,000

EROSION CONTROL 150 LF 5.00 750

UXO CLEARANCE 3 DAY 1800.00 5,400

EXCAVATION OF 1500 CY OF DEBRIS

BACKHOE & OPERATOR 2 DAY 1460.00 2,920
TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED)

DUMP TRUCK & DRIVER (10 EA) 20 DAY 770.00 15,400

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT

ROLLER & OPERATOR 3 DAY 1570.00 4,710

BACKFILL PURCHASED FROM OFF-SITE

(INCLUDING 30% FACTOR) 1950 CY 10.00 19,500

SITE RESTORATION

BACKFILL, GRADE, COMPACT 3 DAY 1570.00 4,710
FERTILIZE, SEED, MULCH 700 SY 0.50 350

REMOVE ACCESS ROAD ( 110 LF)
FRONT END LOADER & OPERATOR 1 DAY 825.00 825
DUMP TRUCK & DRIVER (2 EA) 2 DAY 770.00 1,540
LABORER (2 EA) 16 HR 33.50 536

UNDEVELOPED DESIGN DETAILS -25% 18,599

TOTAL AOC 41 $ 93,000 9
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11

EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC,

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOBILIZATION
DUMP TRUCKS - 16 EA 32 EA 385.00 $ 12,320
BACKHOE - 2 EA 4 EA 730.00 2,920
ROLLER - 2 EA 4 EA 785.00 3,140
DOZER 2 EA 880.00 1,760

OFFICE TRAILER 9 MON 150.00 1,350
STORAGE TRAILER 9 MON 150.00 1,350
TRAILER DELIVERY, SET-UP, REMOVAL 2 EA 300.00 600
TOILET - 2 EA 80 WK 25.00 2,000
WATER COOLER - 2 EA 80 WK 25.00 2,000
WATER 400 DAY 15.00 6,000

ELEPHONE SERVICE 9 MON 500.00 4,500
ELECTRICITY 9 MON 250.00 2,250

PICK-UP (2 EA) 18 MON 1000.00 18,000
OFFICE EQUIPMENT 9 MON 1000.00 9,000
PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 5000.00 5,000

LABORER (2 MEN*1O DAY/MAN*8 HR/DAY) 160 MNHR 33.50 5,360
CARPENTER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 48.00 7,680
ELECTRICIAN (2 MEN* 10 DAY/MAN*8 HR/DAY) 160 MNHR 50.50 8,080

SITE SUPERINTENDANT (9 MON*210HR/MON) 1890 MNHR 65.00 122,850
FOREMAN (9 MON*210HR/MON) 1890 MNHR 55.00 103,950
CLERK/TYPIST (9 MON* 168HR/MON) 1512 MNHR 25.00 37,800

TOTAL MOBILIZATION 357,910
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 -

EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
SITE PREPARATION UNIT

DESCRIPTION OTY UNIT COST TOTAL

CLEAR & GRUB SITE 10 AC 4300.00 $ 43,000

ACCESS ROAD IMPROVEMENTS
CRUSHED STONE, 2' DEEP x 24' WIDE 1800 CY 30.00 54,000
2' DIA RCP CULVERT 40 LF 50.00 2,000

EROSION CONTROL
SILT FENCE 2800 LF 5.00 14,000
HAY BALES 500 EA 5.00 2,500

S
TOTAL SITE PREPARATION $ 115,500

------------------------- -------.--0------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11
EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
LINER CONSTRUCTION UNIT

DESCRIPTION QTY UNIT COST TOTAL

EXCAVATE LANDFILL BASE & BY-PASS DITCH
BACK HOE & OPERATOR (2 EA) 126 DAY 1460.00 $ 183,960

HAUL TO ON-SITE STOCKPILE (23250 CY)
DUMP TRUCK & DRIVER (3 EA) 45 DAY 770.00 34,650

HAUL TO AOC-9 & STOCKPILE (88750 CY)
DUMP TRUCK & DRIVER (16 EA) 880 DAY 770.00 677,600

DOZER & OPERATOR 55 DAY 1760.00 96,800

CLAY 31850 CY 10.00 318,500
GEOMEMBRANE 330000 SF 0.65 214,500
FILTER FABRIC 330000 SF 0.10 33,000
10-2 SAND DRAINAGE LAYER 15925 CY 12.00 191,100
10-3 SAND DRAINAGE LAYER 15925 CY 17.00 270,725
ROLLER & OPERATOR 80 DAY 1570.00 125,600

DRAINAGE PIPING
6" DIA PERF PVC PIPE 2500 LF 6.00 15,000
12" DIA SOLID WALL PVC PIPE 1600 LF 15.00 24,000
6"x12" PVC WYE 5 EA 500.00 2,500

LEACHATE PUMPING CHAMBER
5' DIA PRECAST MANHOLE 10 VLF 250.00 2,5100
FRAME, COVER, ETC. 1 LS 300.00 300
CONCRETE FILL PAD, SUMP, ELECTRICAL 1 LS 35000.00 35,000

CONTROLS, ALARM, FILL PIPING, BOLLARDS
HAUL LEACHATE TO BASE TREATMENT PLANT 2600 HR 100.00 260,000

10 HR/DAY * 5 DAY/WK * 52 WK

NOTE: ALL LINER SOIL MATERIAL QUANTITIES
INCLUDE A 30% SWELL FACTOR

li TOTAL LINER CONSTRUCTION $ 2,485,735
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11
EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97,

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
FINAL COVER CONSTRUCTION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SUBGRADE BUFFER 15925 CY 10.00 $ 159,250
TEXTURED GEOMEMBRAND 330000 SF 0.80 264,000
FILTER FABRIC 330000 SF 0.10 33,000
10-3 SAND DRAINAGE LAYER 15925 CY 17.00 270,725
MOISTURE RETENTION LAYER 23900 CY 10.00 239,000
VEGETATIVE LAYER 7950 CY 14.00 111,300
ROLLER & OPERATOR 80 DAY 1570.00 125,600

HYDROSEEDING
SEED, FERTILIZE, MULCH 10 AC 2000.00 20,000

MONITORING WELLS 4 EA 2500.00 10,000

NOTE: ALL FINAL COVER SOIL MATERIAL QUANTITIES
INCLUDE A 30% SWELL FACTOR

TOTAL FINAL COVER CONSTRUCTION $ 1,232,875 @1
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11

EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL MOBILIZATION $ 357,910

TOTAL SITE PREPARATION 115,500

TOTAL LINER CONSTRUCTION 2,485,735

TOTAL FINAL COVER CONSTRUCTION 1,232,875

UNDEVELOPED DESIGN DETAILS -25% 1,047,980

TOTAL CONSOLIDATION LANDFILL CONSTRUCTION $ 5,240,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11
EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS

LIMITED REMOVAL AT AOC 11 UNIT
DESCRIPTION QTY UNIT COST TOTAL

O&M COSTS TWICE PER YEAR FOR TWO YEARS FOR SITE RESTORATION

DUMP TRUCK & DRIVER 2 DAY 770.00 $ 1,540

MATERIALS 1 LS 500.00 500

LABORER - 2 EA 32 MNHR 33.50 1,072

UNDEVELOPED DESIGN DETAILS -25% 888

TOTAL ANNUAL O&M COSTS $ 4,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11

EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS

CONSOLIDATION LANDFILL UNIT
DESCRIPTION QTY UNIT COST TOTAL

O&M COSTS OCCURING OVER THIRTY YEARS FOR CONSOLIDATION LANDFILL
FIVE YEAR SITE REVIEW - ANNUALIZED 0.1810 LS 10000.00 $ 1,810

ENVIRONMENTAL MONITORING
GROUNDWATER, 4 WELLS, SEMI-ANNUALLY

GENERAL PARAMETERS & METALS 8 SMPL 940.00 7,520

LANDFILL COVER MAINTENANCE
INSPECTION - 2 DAY @ 2 MEN/DAY 32 MNHR 75.00 2,400
GENERAL REPAIR

DUMP TRUCK & DRIVER 1 DAY 770.00 770
FRONT END LOADER & OPERATOR 1 DAY 825.00 825
LABORER - 2 EA 16 MNHR 33.50 536
MATERIALS 1 LS 500.00 500

MOWING 2 EVENT 1000.00 2,000

BI-ANNUAL REPORT TO DEP - ANNUALIZED 0.4878 LS 2500.00 1,220

AYER WWTP USER FEE 600 CCF 2.00 1,200

UNDEVELOPED DESIGN DETAILS -25% 4,220

TOTAL ANNUAL O&M COSTS FOR 30 YEAR ACTIVITIES $ 23,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11
EXCAVATE AND CONSOLIDATE
AOC 9, 40, 41, and SA 6, 12, 13; AND DATE 24-Jan-97 W

LOCATION: DEVENS, MASSACHUSETTS
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
AOC 40 UNIT

DESCRIPTION QTY UNIT COST TOTAL

O&M COSTS OCCURING OVER FIVE YEARS FOR CSB LANDFILL
SEDIMENT, 2 SAMPLES AT 2 LOCATIONS, ONE TIME ONLY AT YEAR 5

METALS - ANNUALIZED 0.7239 SMPL 625.00 $ 452

GROUNDWATER MONITORING, 2 WELLS, SEMI-ANNUALLY

GENERAL PARAMETERS & METALS 4 SMPL 1020.00 4,080

SAMPLE COLLECTION (INCLUDES WELL 2 LS 2500.00 5,000
PURGE, SAMPLE COLLECTION, AND SHIPMENT)

WETLANDS RESTORATION MONITORING
1 DAY @ 2 MEN/DAY, SEMI-ANNUALLY 32 MNHR 75.00 2,400

BIO MONITORING, BI-ANNUALLY 0.4878 LS 15000.00 7,317

FIVE YEAR EDUCATION PROGRAM ONCE 0.1810 LS 2500.00 452
PUBLIC MEETING - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1810 LS 20000.00 3,619

UNDEVELOPED DESIGN DETAILS -25% 5,679

TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS $ 29,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE

ALL SEVEN DISPOSAL AREAS
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

COST SUMMARY TABLE
UNIT

DESCRIPTION QTY UNIT COST TOTAL

DIRECT COSTS
SA 6 $ 64,000
AOC 9 3,835,000
AOC 11 1,571,000
SA 12 490,000
SA 13 502,000
AOC 40 3,370,000
AOC 41 93,000
CONSOLIDATION LANDFILL CONSTRUCTION 5,240,000

TOTAL DIRECT COSTS $15,165,000

INDIRECT COSTS
HEALTH AND SAFETY 5.00% $ 758,000
LEGAL, ADMIN, PERMITTING 5.00% 758,000

ENGINEERING 10.00% 1,517,000
SERVICES DURING CONSTRUCTION 10.00% 1,517,000

TOTAL INDIRECT COSTS $ 4,550,000

TOTAL CAPITAL (DIRECT + INDIRECT) COST $19,715,000

OPERATING AND MAINTENANCE COSTS
TOTAL ANNUAL O&M COSTS FOR CONSOLIDATION LANDFILL $ 23,000
TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS 29,000

TOTAL PRESENT WORTH OF OPERATING AND MAINTENANCE COSTS $ 480,000

TOTAL COSTS $20,195,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE
ALL SEVEN DISPOSAL AREAS

LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE SA 6
UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB
BACKHOE TO SA 6 2 EA 730.00 $ 1,460

DOZER & ROLLER TO SA 6 2 EA 660.00 1,320

DUMP TRUCK 6 EA 385.00 2,310

ACCESS ROAD - 675 LF x 15' WIDE
GRADE ROAD BED - DOZER & OPERATOR 1 DAY 1760.00 1,760

GRAVEL - 12" THICK 1125 SY 5.00 5,625
GEOFABRIC 1125 SY 2.00 2,250

CLEAR TREES FROM SITE 0.25 AC 6000.00 1,500

ARCHAEOLOGICAL SURVEY OF LANDFILL

PROJECT MANAGER 1 DAY 405.00 405
PRINCIPAL INVESTIGATOR 1 DAY 365.00 365
PROJECT ARCHAEOLOGIST 7 DAY 265.00 1,855
ASSISTANT ARCHAEOLOGIST 6 DAY 185.00 1,110
WORK PROCESSOR 1 DAY 175.00 175
ODCs 1 LS 100.00 100
MILAGE 1000 MILE 0.25 250
PER DIEM 5 DAY 60.00 300

UXO CLEARANCE 2 DAY 1800.00 3,600

FOREMAN 100 HR 55.00 5,500

EXCAVATION & HAULING
BACKHOE & OPERATOR 2 DAY 1460.00 2,920
LABORER 16 HR 33.50 536
DUMP TRUCK & DRIVER - 3 EA 6 DAY 770.00 4,620

SPREAD & COMPACT AT ON-SITE CONSOLIDATION LANDFILL (INLC 50% SWELL FACTOR)

ROLLER & OPERATOR 2 DAY 1570.00 3,140

REMOVE ACCESS ROAD (70 LF)

BACKHOE & OPERATOR 0.5 DAY 1460.00 730
DUMP TRUCK & DRIVER 0.5 DAY 770.00 385
LABORER 4 HR 33.50 134

TOTAL THIS PAGE $ 42,350
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE
ALL SEVEN DISPOSAL AREAS

SLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE SA 6
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL PREVIOUS PAGE $ 42,350

BACKFILL PURCHASED FORM OFF-SITE 650 CY 10.00 6,500
(INCLUDING 30% SWELL FACTOR)

SITE RESTORATION
BACKFILL, GRADE, COMPACT 1 DAY 1570.00 1,570
FERTILIZE, SEED, MULCH 1200 SY 0.50 600

UNDEVELOPED DESIGN DETAILS -25% 12,980

TOTAL SA 6 $ 64,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE
ALL SEVEN DISPOSAL AREAS

LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97 W
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 9
UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB (IN and OUT)

DUMP TRUCKS 32 EA 385.00 $ 12,320

BACKHOE 4 EA 730.00 2,920

ROLLER 8 EA 785.00 6,280

OFFICE TRAILER 5 MON 150.00 750

STORAGE TRAILER 5 MON 100.00 500

SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 44 WK 25.00 1,100
WATER COOLER - 2 EA 44 WK 25.00 1,100
WATER 220 DAY 15.00 3,300
TELEPHONE SERVICE 5 MON 500.00 2,500
ELECTRICITY 5 MON 250.00 1,250
PICK-UP (2 EA) 10 MON 1000.00 10,000

PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 2500.00 2,500

SITE SUPERINTENDANT ( 5 MON * 210 HR/MON) 1050 MNHR 65.00 68,250
FOREMEN (5 MON * 210 HR/MON) 1050 MNHR 55.00 57,750
CLERK/TYPIST (5 MON * 168 HR/MON) 840 MNHR 25.00 21,000

CLEAR TREES 2.5 AC 6900.00 17,250

EROSION CONTROL 700 LF 5.00 3,500

UXO CLEARANCE 70 DAY 1800.00 126,000

EXCAVATION OF 112000 CY OF DEBRIS
BACKHOE & OPERATOR (2 EA) 140 DAY 1460.00 204,400

TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED)
DUMP TRUCK & OPERATOR (16 EA) 1120 DAY 770.00 862,400

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT
ROLLER & OPERATOR (4 EA) 280 DAY 1570.00 439,600

TOTAL THIS PAGE $ 1,845,670 @
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE
ALL SEVEN DISPOSAL AREASSLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 9
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL PREVIOUS PAGE $ 1,845,670

BACKFILL (112,000 * 1.3 = 145,600 CY REQUIRED)
AVAILABLE FROM CONSOLIDATION LANDFILL EXCAVATION 88750 CY 0.00 0
LOAD STOCKPILED BACKFILL 110 DAY 825.00 90,750
HAUL & DUMP 330 DAY 770.00 254,100

PURCHASED FROM OFF-SITE 56850 CY 10.00 568,500. (INCLUDING 30% SWELL FACTOR)

SITE RESTORATION
BACKFILL, GRADE, COMPACT (2 EA) 182 DAY 1570.00 285,740
FERTILIZE, SEED, MULCH 36300 SY 0.50 18,150
WETLAND RESTORATION 0.1 AC 50000.00 5,000

UNDEVELOPED DESIGN DETAILS -25% 767,090

TOTAL AOC 9 $ 3,835,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE
ALL SEVEN DISPOSAL AREAS

LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 11
UNIT

DESCRIPTION OTY UNIT COST TOTAL

MOB/DEMOB (IN AND OUT)
DUMP TRUCKS 6 EA 385.00 $ 2,310
BACKHOE 2 EA 730.00 1,460
ROLLER 4 EA 785.00 3,140

OFFICE TRAILER 3 MON 150.00 450
STORAGE TRAILER 3 MON 100.00 300
SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 24 WK 25.00 600
WATER COOLER - 2 EA 24 WK 25.00 600
WATER 120 DAY 15.00 1,800
TELEPHONE SERVICE 3 MON 500.00 1,500
ELECTRICITY 3 MON 250.00 750
PICK-UP (2 EA) 3 MON 1000.00 3,000

SITE SUPERINTENDANT (3 MON 210 HR/MON) 630 MNHR 65.00 40,950
FOREMEN (3 MON * 210 HR//MON) 630 MNHR 55.00 34,650
CLERK/TYPIST (3 MON * 168 HR/MON) 504 MNHR 25.00 12,600

ACCESS ROAD - 850 LF x 20' WIDE
GRADE ROAD BED - DOZER & OPERATOR 2 DAY 1760.00 3,520
GRAVEL - 12" THICK 650 CY 10.00 6,500
SPREAD & COMPACT 1 DAY 1570.00 1,570
GEOFABRIC 1900 SY 1.00 1,900

CLEAR TREES 0.5 AC 4300.00 2,150

UXO CLEARANCE 45 DAY 1800.00 81,000

EROSION CONTROL 900 LF 5.00 4,500

EXCAVATION OF 35000 CY OF DEBRIS
BACKHOE & OPERATOR 45 DAY 1460.00 65,700

TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED)
DUMP TRUCK & DRIVER 360 DAY 770.00 277,200

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT
ROLLER & OPERATOR (2 EA) 90 DAY 1570.00 141,300

TOTAL THIS PAGE $ 690,450
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE

ALL SEVEN DISPOSAL AREASSLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 11
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL PREVIOUS PAGE $ 690,450

REMOVE ACCESS ROAD
FRONT END LOADER & OPERATOR 2 DAY 825.00 1,650
DUMP TRUCK & DRIVER (2 EA) 4 DAY 785.00 3,140
LABORER (2 EA) 32 HR 33.50 1,072

BACKFILL PURCHASED FROM OFF-SITE
(INCLUDING 30% SWELL FACTOR) 45500 CY 10.00 455,000

SITE RESTORATION
BACKFILL, GRADE, COMPACT (2 EA) 60 DAY 1570.00 94,200
FERTILIZE, SEED, MULCH 12100 SY 0.50 6,050. WETLAND RESTORATION 0.1 AC 50000.00 5,000

UNDEVELOPED DESIGN DETAILS -25% 314,438

TOTAL AOC 11 $ 1,571,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE
ALL SEVEN DISPOSAL AREAS

LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97V

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE SA 12
UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB (IN and OUT)
DUMP TRUCKS 10 EA 385.00 $ 3,850
BACKHOE 2 EA 730.00 1,460

ROLLER 2 EA 785.00 1,570

OFFICE TRAILER 1.5 MON 150.00 225

STORAGE TRAILER 1.5 MON 100.00 150

SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 12 WK 25.00 300
WATER COOLER - 2 EA 12 WK 25.00 300
WATER 60 DAY 15.00 900
TELEPHONE SERVICE 1.5 MON 500.00 750
ELECTRICITY 1.5 MON 250.00 375
PICK-UP (2 EA) 3 MON 1000.00 3,000

SITE SUPERINTENDANT (1.5 MON 210 HR/MON) 315 MNHR 65.00 20,475 @
FOREMEN (1.5 MON* 210 HR/MON) 315 MNHR 55.00 17,325
CLERK/TYPIST (1.5 MON * 168 HR/MON) 252 MNHR 25.00 6,300

ACCESS ROAD - 300 LF x 20' WIDE
GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 1760.00 880

GRAVEL - 12" THICK 250 CY 10.00 2,500
SPREAD & COMPACT 0.25 DAY 1570.00 393
GEOFABRIC 700 SY 1.00 700

CLEAR TREES 0.5 AC 6900.00 3,450

EROSION CONTROL 325 LF 5.00 1,625

UXO CLEARANCE 15 DAY 1800.00 27,000

EXCAVATION OF 9000 CY OF DEBRIS
BACKHOE & OPERATOR 12 DAY 1460.00 17,520

TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED)
DUMP TRUCK & DRIVER (12 EA) 144 DAY 770.00 110,880

-------------------..------------------------ - -

TOTAL THIS PAGE $ 222,928
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE

ALL SEVEN DISPOSAL AREAS
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE SA 12
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL PREVIOUS PAGE $ 222,928

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT
ROLLER & OPERATOR 12 DAY 1570.00 18,840

BACKFILL PURCHASED FROM OFF-SITE
(INCLUDING 30% SWELL FACTOR) 11700 CY 10.00 117,000

SITE RESTORATION
BACKFILL, GRADE, COMPACT 15 DAY 1570.00 23,550
FERTILIZE, SEED, MULCH 2400 SY 0.50 1,200
WETLANDS RESTORATION 0.1 AC 50000.00 5,000

E MOVE ACCESS ROAD
BACKHOE & OPERATOR 1 DAY 1460.00 1,460
DUMP TRUCK & DRIVER (2 EA) 2 DAY 770.00 1,540
LABORER (2 EA) 16 HR 33.50 536

UNDEVELOPED DESIGN DETAILS -25% 97,947.....................-

TOTAL SA 12 $ 490,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE

ALL SEVEN DISPOSAL AREAS
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE SA 13

UNIT
DESCRIPTION QTY UNIT COST TOTAL

MOB/DEMOB (IN and OUT)
DUMP TRUCKS 6 EA 385.00 $ 2,310
BACKHOE 2 EA 730.00 1,460
ROLLER 2 EA 785.00 1,570

OFFICE TRAILER 1.5 MON 150.00 225
STORAGE TRAILER 1.5 MON 100.00 150
SET UP TRAILER 2 EA 500.00 1,000

TOILET - 2 EA 12 WK 25.00 300
WATER COOLER - 2 EA 12 WK 25.00 300
WATER 60 DAY 15.00 900
TELEPHONE SERVICE 1.5 MON 500.00 750
ELECTRICITY 1.5 MON 250.00 375
PICK-UP (2 EA) 3 MON 1000.00 3,000

SITE SUPERINTENDANT (1.5 MON 210 HR/MON) 315 MNHR 65.00 20,475
FOREMEN (1.5 MON * 210 HR/MON) 315 MNHR 55.00 17,325
CLERK/TYPIST (1.5 MON * 168 HR/MON) 252 MNHR 25.00 6,300

ACCESS ROAD - 200 LF x 20' WIDE
GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 1760.00 880
GRAVEL- 12" THICK 150 CY 10.00 1,500
SPREAD & COMPACT 0.25 DAY 1570.00 393
GEOFABRIC 450 SY 1.00 450

CLEAR TREES 0.5 AC 6900.00 3,450

EROSION CONTROL 300 LF 5.00 1,500

UXO CLEARANCE 15 DAY 1800.00 27,000

EXCAVATION OF 10000 CY OF DEBRIS
BACKHOE & OPERATOR 13 DAY 1460.00 18,980

TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED)
DUMP TRUCK & OPERATOR (10 EA) 130 DAY 770.00 100,100

REMOVE ACCESS ROAD
BACKHOE & OPERATOR 1 DAY 1460.00 1,460
DUMP TRUCK & DRIVER (2 EA) 2 DAY 770.00 1,540
LABORER (2 EA) 16 HR 33.50 536

TOTAL THIS PAGE $ 214,229 W
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE

ALL SEVEN DISPOSAL AREAS
SLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE SA 13
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL PREVIOUS PAGE $ 214,229

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT
ROLLER & OPERATOR 20 DAY 1570.00 31,400

BACKFILL PURCHASED FROM OFF-SITE
(INCLUDING 30% SWELL FACTOR) 13000 CY 10.00 130,000

SITE RESTORATION
BACKFILL, GRADE, COMPACT 16 DAY 1570.00 25,120
FERTILIZE, SEED, MULCH 2400 SY 0.50 1,200

UNDEVELOPED DESIGN DETAILS -25% 100,052

TOTAL SA 13 $ 502,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE
ALL SEVEN DISPOSAL AREAS

LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
SITE PREPARATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

ACCESS ROAD - 600 LF (SEDIMENT REMOVAL AREA I)
CLEAR & GRUB LIGHT VEGETATION 0.3 AC 4300.00 $ 1,290
GRADE - DOZER & OPERATOR 0.5 DAY 1760.00 880
GRAVEL- 12" THICK 450 CY 10.00 4,500
SPREAD & COMPACT 0.5 DAY 1570.00 785
FILTER FABRIC 1350 SY 1.00 1,350

PARKING AREA

CLEAR & GRUB LIGHT VEGETATION 0.25 AC 4300.00 1,075
GRADE - DOZER & OPERATOR 0.5 DAY 1760.00 880
GRAVEL - 12" THICK 400 CY 10.00 4,000
SPREAD & COMPACT 0.5 DAY 1570.00 785

SEDIMENT DEWATERING PAD

CLEAR & GRUB LIGHT VEGETATION 0.25 AC 4300.00 1,075
GRADE - DOZER & OPERATOR 0.5 DAY 1760.00 880
GRAVEL- 12" THICK 400 CY 10.00 4,000
SPREAD & COMPACT 0.5 DAY 1570.00 785
LINER 10000 SF 1.00 10,000
SUMP & SUMP PUMP 1 LS 2500.00 2,500

DECON AREA - 10'x20' 3 EA 5000.00 15,000

WORK PLATFORM (SEDIMENT REMOVAL AREA II)

GRADE - DOZER & OPERATOR 0.25 DAY 1760.00 440
GRAVEL - 12" THICK 150 CY 10.00 1,500
SPREAD & COMPACT 0.25 DAY 1570.00 393
FILTER FABRIC 450 SY 1.00 450

TOTAL SITE PREPARATION $ 52,568
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE

ALL SEVEN DISPOSAL AREASSLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
MOBILIZATION UNIT
DESCRIPTION OTY UNIT COST TOTAL

EQUIPMENT (IN and OUT)
FRAC TANK 8 EA 250.00 $ 2,000
DEWATERING PUMP & HOSE 4 EA 100.00 400
DUMP TRUCKS 16 EA 385.00 6,160
BACKHOE 2 EA 730.00 1,460
ROLLER 4 EA 785.00 3,140
CLAM SHELL 2 EA 640.00 1,280

OFFICE TRAILER 7 MON 150.00 1,050
STORAGE TRAILER 7 MON 150.00 1,050
TRAILER DELIVERY, SET-UP, REMOVAL 2 EA 300.00 600
TOILET - 2 EA 60 WK 25.00 1,500
WATER COOLER - 2 EA 60 WK 25.00 1,500
WATER 300 DAY 15.00 4,500
TELEPHONE SERVICE 7 MON 500.00 3,500
ELECTRICITY 7 MON 250.00 1,750
PICK-UP (2 EA) 14 MON 1000.00 14,000
OFFICE EQUIPMENT 7 MON 1000.00 7,000
PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 5000.00 5,000

LABORER (2 MEN*1O DAY/MAN*8 HR/DAY) 160 MNHR 33.50 5,360
CARPENTER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 48.00 7,680
ELECTRICIAN (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 50.50 8,080

SITE SUPERINTENDANT (7 MON*210HR/MON) 1470 MNHR 65.00 95,550
FOREMAN (7 MON*210HR/MON) 1470 MNHR 55.00 80,850
CLERK/TYPIST (7 MON* 168HR/MON) 1176 MNHR 25.00 29,400

TOTAL MOBILIZATION $ 282,810
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE
ALL SEVEN DISPOSAL AREAS

LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
SEDIMENT REMOVAL AND DISPOSAL UNIT

DESCRIPTION QTY UNIT COST TOTAL

CONSTRUCT SILT FENCE AROUND 650 LF 5.00 $ 3,250

CONTAMINATED AREAS

EXCAVATE WITH CLAMSHELL 19 DAY 1280.00 24,320

1200 CY SEDIMENTS + 600 CY ACCESS ROADS/WORK PLATFORMS

HAUL SEDIMENTS TO DEWATERING PAD 38 DAY 770.00 29,260

(2 EA DUMP TRUCK & DRIVER)

LOAD DRY SEDIMENTS FOR 10 DAY 825.00 8,250
TRANSPORTATION TO DISPOSAL AREA

(FRONT END LOADER & OPERATOR)

LABORERS - 2 EA FOR 25 DAYS 400 MNHR 33.50 13,400

TCLP TESTING 2 SMPL 1500.00 3,000

ON-SITE STABILIZATION OF SEDIMENTS 400 CY 15.00 6,000

WITH SAND

TRANSPORTATION AND DISPOSAL AT CONSOLIDATION LANDFILL

(3 EA DUMP TRUCK & DRIVER) 30 DAY 770.00 23,100

TRANSPORTATION OF WATER 140000 GAL INCL WITH DISPOSAL

TREATMENT OF DEWATERING WATER 1 LS 21800.00 21,800

PUMP WATER FROM DEWATERING PAD 12 DAY 50.00 600
TO PONDS

---------- ---------------------- - - ----------- - - - - -------_ _ -- --- - --- - ----- --------- - - ---------

TOTAL SEDIMENT REMOVAL AND DISPOSAL $ 132,980
----------------------------------- - --------------- -----------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE
ALL SEVEN DISPOSAL AREASSLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
DRUM REMOVAL AND DISPOSAL UNIT

DESCRIPTION QTY UNIT COST TOTAL

BACKHOE & OPERATOR 3 DAY 1460.00 $ 4,380

LABORER - 2 EA, 3 DAYS 48 MNHR 33.50 1,608

TRANSPORT DRUMS TO 3 DAY 770.00 2,310
CONSOLIDATION LANDFILL - DUMP TRUCK & DRIVER

TCLP TESTING OF DRUM CONTENTS 2 EA 1500.00 3,000

TOTAL DRUM REMOVAL AND DISPOSAL $ 11,298
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE
ALL SEVEN DISPOSAL AREAS

LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97 V
ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
EXCAVATION AND BACKFILL UNIT

DESCRIPTION QTY UNIT COST TOTAL

CLEAR & GRUB SITE 4 AC 4300.00 $ 17,200

EROSION CONTROL 500 LF 5.00 2,500

SUMP PUMP & HOSES 6 MON 2500.00 15,000

UXO CLEARANCE 138 DAY 1800.00 248,400

EXCAVATION OF 110000 CY OF DEBRIS

BACKHOE & OPERATOR 138 DAY 1460.00 201,480
TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED)

DUMP TRUCK & DRIVER (8 EA) 1100 DAY 770.00 847,000

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT -

ROLLER & OPERATOR (2 EA) 276 DAY 1570.00 433,320

BACKFILL PURCHASED FROM OFF-SITE

(INCLUDING 30% SWELL FACTOR) 18710 CY 10.00 187,100

SITE RESTORATION

BACKFILL, GRADE, COMPACT 24 DAY 1570.00 37,680
FERTILIZE, SEED, MULCH 19360 SY 0.50 9,680

WETLANDS RESTORATION 4 AC 50000.00 200,000

MONITORING WELLS, 4" DIA x 30' DP 2 EA 2400.00 4,800

GUIDE RAIL ALONG ROAD 1000 LF 12.50 12,500

TOTAL EXCAVATION AND BACKFILL $ 2,216,660
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE

ALL SEVEN DISPOSAL AREASSLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 40
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL SITE PREPARATION $ 52,568

TOTAL MOBILIZATION 282,810

TOTAL SEDIMENT REMOVAL AND DISPOSAL 132,980

TOTAL DRUM REMOVAL AND DISPOSAL 11,298

TOTAL EXCAVATION AND BACKFILL 2,216,660

UNDEVELOPED DESIGN DETAILS -25% 673,685

TOTAL AOC 40 $ 3,370,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE

ALL SEVEN DISPOSAL AREAS
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

EXCAVATE AND CONSOLIDATE AOC 41
UNIT

DESCRIPTION OTY UNIT COST TOTAL

MOB/DEMOB (IN and OUT)
BACKHOE TO AOC 41 2 EA 730.00 $ 1,460
DOZER & ROLLER TO AOC 41 2 EA 660.00 1,320

ACCESS ROAD - 350 LF x 20' WIDE
GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 1760.00 880
GRAVEL- 12" THICK 800 SY 5.00 4,000
GEOFABRIC 800 SY 2.00 1,600

CLEAR TREES 0.5 AC 6000.00 3,000

EROSION CONTROL 150 LF 5.00 750

FOREMAN 100 HR 55.00 5,500

UXO CLEARANCE 3 DAY 1800.00 5,400

EXCAVATION OF 1500 CY OF DEBRIS
BACKHOE & OPERATOR 2 DAY 1460.00 2,920

TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED)
DUMP TRUCK & DRIVER (10 EA) 20 DAY 770.00 15,400

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT
ROLLER & OPERATOR 3 DAY 1570.00 4,710

BACKFILL PURCHASED FROM OFF-SITE
(INCLUDING 30% FACTOR) 1950 CY 10.00 19,500

SITE RESTORATION
BACKFILL, GRADE, COMPACT 3 DAY 1570.00 4,710
FERTILIZE, SEED, MULCH 700 SY 0.50 350

REMOVE ACCESS ROAD (- 110 LF)
FRONT END LOADER & OPERATOR 1 DAY 825.00 825
DUMP TRUCK & DRIVER (2 EA) 2 DAY 770.00 1,540
LABORER (2 EA) 16 HR 33.50 536

UNDEVELOPED DESIGN DETAILS -25% 18,599

TOTAL AOC 41 $ 93,000

Page 18



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE

ALL SEVEN DISPOSAL AREASSLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
UNIT

DESCRIPTION QTY UNIT COST TOTAL

MOBILIZATION

DUMP TRUCKS - 16 EA 32 EA 385.00 $ 12,320
BACKHOE - 2 EA 4 EA 730.00 2,920

ROLLER - 2 EA 4 EA 785.00 3,140

DOZER 2 EA 880.00 1,760

OFFICE TRAILER 9 MON 150.00 1,350
STORAGE TRAILER 9 MON 150.00 1,350
TRAILER DELIVERY, SET-UP, REMOVAL 2 EA 300.00 600
TOILET - 2 EA 80 WK 25.00 2,000
WATER COOLER - 2 EA 80 WK 25.00 2,000
WATER 400 DAY 15.00 6,000. LEPHONE SERVICE 9 MON 500.00 4,500

LECTRICITY 9 MON 250.00 2,250
PICK-UP (2 EA) 18 MON 1000.00 18,000
OFFICE EQUIPMENT 9 MON 1000.00 9,000
PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 5000.00 5,000

LABORER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 33.50 5,360
CARPENTER (2 MEN* 10 DAY/MAN*8 HR/DAY) 160 MNHR 48.00 7,680
ELECTRICIAN (2 MEN*10 DAY/MAN*8 HR/DAY) 160 MNHR 50.50 8,080

SITE SUPERINTENDANT (9 MON*210HR/MON) 1890 MNHR 65.00 122,850
FOREMAN (9 MON*210HR/MON) 1890 MNHR 55.00 103,950
CLERK/TYPIST (9 MON* 168HR/MON) 1512 MNHR 25.00 37,800

TOTAL MOBILIZATION $ 357,910
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE

ALL SEVEN DISPOSAL AREAS
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
SITE PREPARATION UNIT

DESCRIPTION QTY UNIT COST TOTAL

CLEAR & GRUB SITE 10 AC 4300.00 $ 43,000

ACCESS ROAD IMPROVEMENTS
CRUSHED STONE, 2' DEEP x 24' WIDE 1800 CY 30.00 54,000
2' DIA RCP CULVERT 40 LF 50.00 2,000

EROSION CONTROL -

SILT FENCE 2800 LF 5.00 14,000
HAY BALES 500 EA 5.00 2,500

TOTAL SITE PREPARATION $ 115,500
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE
ALL SEVEN DISPOSAL AREASSLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
LINER CONSTRUCTION UNIT

DESCRIPTION QTY UNIT COST TOTAL

EXCAVATE LANDFILL BASE & BY-PASS DITCH
BACK HOE & OPERATOR (2 EA) 126 DAY 1460.00 $ 183,960

HAUL TO ON-SITE STOCKPILE (23250 CY)
DUMP TRUCK & DRIVER (3 EA) 45 DAY 770.00 34,650

HAUL TO AOC-9 & STOCKPILE (88750 CY)
DUMP TRUCK & DRIVER (16 EA) 880 DAY 770.00 677,600

DOZER & OPERATOR 55 DAY 1760.00 96,800

CLAY 31850 CY 10.00 318,500
GEOMEMBRANE 330000 SF 0.65 214,500
FILTER FABRIC 330000 SF 0.10 33,000
10-2 SAND DRAINAGE LAYER 15925 CY 12.00 191,100
10-3 SAND DRAINAGE LAYER 15925 CY 17.00 270,725

& OPERATOR 80 DAY 1570.00 125,600

DRAINAGE PIPING
6" DIA tPERF PVC PIPE 2500 LF 6.00 15,000
12" DIA SOLID WALL PVC PIPE 1600 LF 15.00 24,000
6"x12" PVC WYE 5 EA 500.00 2,500

LEACHATE PUMPING CHAMBER
5' DIA PRECAST MANHOLE 10 VLF 250.00 2,500
FRAME, COVER, ETC. 1 LS 300.00 300
CONCRETE FILL PAD, SUMP, ELECTRICAL - 1 LS 35000.00 35,000

CONTROLS, ALARM, FILL PIPING, BOLLARDS
HAUL LEACHATE TO BASE TREATMENT PLANT 2600 HR 100.00 260,000

10 HR/DAY * 5 DAY/WK * 52 WK

NOTE: ALL LINER SOIL MATERIAL QUANTITIES
INCLUDE A 30% SWELL FACTOR

TOTAL LINER CONSTRUCTION $ 2,485,735
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE

ALL SEVEN DISPOSAL AREAS
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
FINAL COVER CONSTRUCTION UNIT

DESCRIPTION QTY UNIT COST TOTAL

SUBGRADE BUFFER 15925 CY 10.00 $ 159,250
TEXTURED GEOMEMBRAND 330000 SF 0.80 264,000

FILTER FABRIC 330000 SF 0.10 33,000
10-3 SAND DRAINAGE LAYER 15925 CY 17.00 270,725
MOISTURE RETENTION LAYER 23900 CY 10.00 239,000
VEGETATIVE LAYER 7950 CY 14.00 111,300
ROLLER & OPERATOR 80 DAY 1570.00 125,600

HYDROSEEDING
SEED, FERTILIZE, MULCH 10 AC 2000.00 20,000

MONITORING WELLS 4 EA 2500.00 10,000

NOTE: ALL FINAL COVER SOIL MATERIAL QUANTITIES
INCLUDE A 30% SWELL FACTOR

TOTAL FINAL COVER CONSTRUCTION $ 1,232,875
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04

ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE
ALL SEVEN DISPOSAL AREAS

SLOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

CONSOLIDATION LANDFILL CONSTRUCTION
UNIT

DESCRIPTION QTY UNIT COST TOTAL

TOTAL MOBILIZATION $ 357,910

TOTAL SITE PREPARATION 115,500

TOTAL LINER CONSTRUCTION 2,485,735

TOTAL FINAL COVER CONSTRUCTION 1,232,875

UNDEVELOPED DESIGN DETAILS -25% 1,047,980

TOTAL CONSOLIDATION LANDFILL CONSTRUCTION $ 5,240,000
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE

ALL SEVEN DISPOSAL AREAS
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
UNIT

DESCRIPTION QTY UNIT COST TOTAL

O&M COSTS OCCURING OVER THIRTY YEARS FOR CONSOLIDATION LANDFILL
FIVE YEAR SITE REVIEW - ANNUALIZED 0.1810 LS 10000.00 $ 1,810

ENVIRONMENTAL MONITORING
GROUNDWATER, 4 WELLS, SEMI-ANNUALLY

GENERAL PARAMETERS & METALS 8 SMPL 940.00 7,520

LANDFILL COVER MAINTENANCE
INSPECTION - 2 DAY @ 2 MEN/DAY 32 MNHR 75.00 2,400
GENERAL REPAIR

DUMP TRUCK & DRIVER 1 DAY 770.00 770
FRONT END LOADER & OPERATOR 1 DAY 825.00 825
LABORER - 2 EA 16 MNHR 33.50 536
MATERIALS 1 LS 500.00 500

MOWING 2 EVENT 1000.00 2,000 @

BI-ANNUAL REPORT TO DEP - ANNUALIZED 0.4878 LS 2500.00 1,220

AYER WWTP USER FEE 600 CCF 2.00 1,200

UNDEVELOPED DESIGN DETAILS -25% 4,220

TOTAL ANNUAL O&M COSTS FOR 30 YEAR ACTIVITIES $ 23,000
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APPENDIX E

PHYSICAL CHARACTERISTICS

Fort Devens is located in the towns of Ayer and Shirley (Middlesex County) and
Harvard and Lancaster (Worcester County), approximately 35 miles northwest of
Boston, Massachusetts. It lies within the Ayer, Shirley, and Clinton map
quadrangles (7½-minute series). The installation occupies approximately
9,260 acres and is divided into the North Post, the Main Post, and the South Post
(Figure E-1).

More than 6,000 acres at Fort Devens are used for training and military
maneuvers, and more than 3,000 acres are developed for housing, buildings, and
other facilities; the installation has been reported as the largest undeveloped land
holding under a single owner in north-central Massachusetts (USFWS, 1992).

The South Post is located south of Massachusetts Route 2 and is largely
undeveloped. The Main Post and North Post primarily contain developed lands,
including recreational areas (e.g., a golf course and Mirror Lake), training areas,
and an airfield. Shepley's Hill Landfill is located on the main post.

Currently, the mission at Fort Devens is to command and train its assigned duty
units; operate the South Boston Support Activity in Boston; the Sudbury Training
Annex and the Hingham USAR Annex; and to support the 10th Special Forces
Group (A), the U.S. Army Reserves; Massachusetts Army National Guard; and
ROTC Training Programs. No major industrial operations occur at Fort Devens,
although several small-scale industrial operations are performed under (1) the
Directorate of Plans, Training, and Security; (2) the Directorate of Logistics; and
(3) the Directorate of Engineering and Housing. The major waste-producing
operations by these groups are photographic processing and maintenance of
vehicles, aircraft, and small engines. Past artillery fire, mortar fire, and waste
explosive disposal at Fort Devens are potential sources for explosives
contamination (USAEC, 1993).

Under Public Law 101-510, the Base Closure and Realignment Act (BRAC) of
1990, Fort Devens has been identified for closure by July 1997, and 4,600 acres
are to be retained to establish a Reserve Component enclave and regional
training center.

ABB Environmental Services, Inc.
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APPENDIX E

As part of the base closure requirements several environmental investigations
have been conducted at Fort Devens. Studies conducted at Shepley's Hill
Landfill include a Preliminary Assessment as part of the Master Environmental
Plan (Biang, et al., 1992), a Remedial Investigation (Ecology and Environment,
1993), a Remedial Investigation Addendum Report (ABB, 1993), a Feasibility
Study (ABB, 1994), and a Pre-Remedial Design Investigation (Stone and Webster,
1995). The information collected during these investigations is sufficient to
characterize the geologic and hydrogeologic conditions of Shepley's Hill Landfill
and therefore further hydrogeologic study as stated in 310 CMR 19.104 does not
appear to be warranted.

E.2 PHYSICAL SETING

E.2.1 Climate

The climate of Fort Devens is typical of the northeastern United States, with long
cold winters and short hot summers. Climatological data were reported for Fort
Devens by the U.S. Department of the Army (1979), based in part on a 16-year
record from Moore Army Airfield (MAAF).

The mean daily minimum temperature in the coldest months (January and
February) is 17 degrees Fahrenheit ('F), and the mean daily maximum
temperature in the hottest month (July) is 83 'F. The average annual temperature
is 58 0F. There are normally 12 days per year when the temperature reaches or
exceeds 90°F and 134 days when it falls to or below freezing.

The average annual rainfall is 39 inches. Mean monthly precipitation varies from
a low of 2.3 inches (in June) to a high of 5.5 inches (in September). The average
annual snowfall is 65 inches, and snowfall has been recorded in the months of
September through May (falling most heavily from December through March).

Monthly precipitation and recharge estimates were calculated as part of the
groundwater modeling conducted for the Shepley's Hill Landfill Feasibility Study
(ABB, 1994). Daily precipitation data were obtained from the National Climatic
Data Center for the period from January 1986 to April 1993 for six cooperative
weather stations that surround Fort Devens: Ashburnham, Framingham, Lowell,
Natick, Pepperell, and the Worcester Airport. Fort Devens precipitation data
were not used as they were not typically collected over a full 24 hour period.

ABB Environmental Services, Inc.
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APPENDIX E0

Potential evapotranspiration was calculated using the Blaney-Criddle formula. In
any month when average monthly precipitation minus potential evapotranspiration
was less than one inch, recharge was assumed to be one inch for the month.

Month Average Potential Recharg
Precipitation (in) Evapotranspiration (in) e (in)

Jan 3.79 0.81 2.98
Feb 3.11 0.99 2.12
March 3.95 2.14 1.81
April 3.71 3.55 1.00
May 3.54 5.26 1.00
June 3.6 6.28 1.00
July 3.44 6.84 1.00
Aug 3.68 6.11 1.00
Sept 3.86 4.52 1.00
Oct 3.31 3.14 1.00
Nov 4.15 1.81 2.34
Dec 3.88 1.01 2.87

Total 44.02 42.46 19.12

Wind speed averages 5 miles per hour (mph), ranging from the highest monthly
average of 7 mph (March-April) to the lowest monthly average of 4 mph
(September).

Average daytime relative humidities range from 71 percent (January) to
91 percent (August), and average nighttime relative humidities range from
46 percent (April) to 60 percent (January).

ABB Environmental Services, Inc.
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E.2.2 Physiography

Fort Devens is in a transitional area between the coastal lowland and central
upland regions of Massachusetts. All of the landforms are products of glacial
erosion and deposition on a crystalline bedrock terrain. Glacial erosion was
superimposed on ancient bedrock landforms that were developed by the erosional
action of preglacial streams. Generally, what were bedrock hills and ridges before
the onset of Pleistocene glaciation were only moderately modified by glacial
action, and they remain bedrock hills and ridges today. Similarly, preglacial
bedrock valleys are still bedrock valleys. In post-glacial time, streams have locally
modified the surficial glacial landforms but generally have not affected bedrock.

The predominant physiographic (and hydrologic) feature in the Fort Devens area
is the Nashua River. It forms the eastern installation boundary on the South Post,
where its valley varies from a relatively narrow channel (at Still River Gate), to
an extensive floodplain with a meandering river course and numerous cutoff
meanders (at Oxbow National Wildlife Sanctuary). The Nashua River forms the
western boundary of much of the Main Post, and there its valley is deep and
comparatively steep-sided with extensive bedrock outcroppings on the eastern
bank. The river flows through the North Post in a well-defined channel within a 9
broad forested floodplain.

Terrain at Fort Devens falls generally into three types. The least common is
bedrock terrain, where rocks that have been resistant to both glacial and fluvial
erosion remain as topographic highs, sometimes thinly veneered by glacial
deposits. Shepley's Hill on the Main Post is the most prominent example.

A similar but more common terrain at Fort Devens consists of materials (tills)
deposited directly by glaciers as they advanced through the area or as the ice
masses wasted (melted). These landforms often conform to the shape of the
underlying bedrock surface. They range from areas of comparatively low
topographic relief (such as near Lake George Street on the Main Post) to
elongated hills (drumlins) whose orientations reflect the direction of glacier
movement (such as Whittemore Hill on the South Post).

The third type of terrain was formed by sediment accumulations in glacial-
meltwater streams and lakes (glaciofluvial and glaciolacustrine deposits). This is
the most common terrain at Fort Devens, comprising most of the North and

ABB Environmental Services, Inc.
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South Posts and much of the Main Post. Its form bears little or no relationship to
the shape of the underlying bedrock surface. Landforms include extensive flat
uplands such as the hills on which MAAF and the wastewater infiltration beds are
located on the North Post. Those are large remnants of what was once a
continuous surface that was later incised and divided by downcutting of the
Nashua River. Another prominent glacial meltwater feature is the area around
Cranberry Pond and H-Range on the South Post. This is classic kame-and-kettle
topography formed by sand and gravel deposition against and over large isolated
ice blocks, followed by melting of the ice and collapse of the sediments. The
consistent elevations of the tops of these ice-contact deposits are an indication of
the glacial-lake stage with which they are associated. Mirror Lake and Little
Mirror Lake on the Main Post occupy another conspicuous kettle.

E.2.3 Soils

Fort Devens lies within Worcester County and Middlesex County in Massachusetts
(see Figure E-1). The soils of Worcester County have been mapped by the Soil
Conservation Service (SCS) of the U.S. Department of Agriculture (USDA)
(USDA, 1985). Mapping of the soils of Middlesex County has not been
completed. However, an interim report (USDA, 1991), field sheet #19 (USDA,
1989), and an unpublished general soil map (USDA, undated) are available.

Soil mapping units ("soil series") that occur together in intricate characteristic
patterns in given geographic areas are grouped into soil "associations." Soils in
the Worcester County portions of Fort Devens consist generally of three
associations. Three associations also have been mapped in the Middlesex County
portions of Fort Devens. Although the mapped associations are not entirely the
same on both sides of the county line, the differences reflect differences in
definition and the interim status of Middlesex County mapping. The general
distributions of the soil associations are shown in Figure E-2, and descriptions of
the soil series in those associations are provided below.

WORCESTER COUNTY (USDA, 1985)

Winooski-Limerick-Saco Association:

Winooski Series. Very deep; moderately well drained; slopes 0 to
3 percent; occurs on floodplains; forms in silty alluvium.
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Limerick Series. Very deep; poorly drained; slopes 0 to 3 percent; occurs
on floodplains; forms in silty alluvium.

Saco Series. Very deep; very poorly drained; slopes 0 to 3 percent; occurs

on floodplains; derived mainly from schist and gneiss.

Hinckley-Merrimac-Windsor Association:

Hinckley Series. Very deep; excessively drained; slopes 0 to 35 percent;
occurs on stream terraces, eskers, kames, and outwash plains.

Merrimac Series. Very deep; excessively drained; slopes 0 to 25 percent;
occurs on stream terraces, eskers, kames, and outwash plains.

Windsor Series. Very deep; moderately well drained; slopes 0 to

3 percent; occurs on floodplains.

Paxton-Woodbridge-Canton Association:

Paxton Series. Very deep; well drained; slopes 3 to 35 percent; occurs on
glacial till uplands; formed in friable till overlying firm till.

Woodbridge Series. Very deep; moderately well drained; slopes 0 to
15 percent; occurs on glacial till uplands; formed in firm till.

Canton Series. Very deep; well drained; slopes 3 to 35 percent; occurs on
glaciated uplands; formed in friable till derived mainly from gneiss and
schist.

MIDDLESEX COUNTY (USDA, 1991)

Hinckley-Freetown-Windsor Association (This is a continuation of the Hinckley-
Merrimac-Windsor Association mapped in Worcester County):

Hinckley Series. Deep; excessively drained; nearly level to very steep;
occurs on glacial outwash terraces, kames, and eskers; formed in gravely
and cobbley coarse-textured glacial outwash.
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB # 8712-04
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE

ALL SEVEN DISPOSAL AREAS
LOCATION: DEVENS, MASSACHUSETTS DATE 24-Jan-97

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC.

ESTIMATOR: P. R. MARTIN

ANNUAL O&M COSTS
UNIT

DESCRIPTION QTY UNIT COST TOTAL

O&M COSTS OCCURING OVER FIVE YEARS FOR CSB LANDFILL
SEDIMENT, 2 SAMPLES AT 2 LOCATIONS, ONE TIME ONLY AT YEAR 5

METALS - ANNUALIZED 0.7239 SMPL 625.00 $ 452

GROUNDWATER MONITORING, 2 WELLS, SEMI-ANNUALLY
GENERAL PARAMETERS & METALS 4 SMPL 1020.00 4,080

SAMPLE COLLECTION (INCLUDES WELL 2 LS 2500 5,000
PURGE, SAMPLE COLLECTION, AND SHIPMENT)

WETLANDS RESTORATION MONITORING
1 DAY @ 2 MEN/DAY, SEMI-ANNUALLY 32 MNHR 75.00 2,400
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. FIVE YEAR EDUCATION PROGRAM ONCE 0.1810 LS 2500.00 452
PUBLIC MEETING - ANNUALIZED

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1810 LS 20000.00 3,619

UNDEVELOPED DESIGN DETAILS -25% 5,679

TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 5 YEARS $ 29,000
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Freetown Series. Deep; very poorly drained; nearly level, organic; occurs
in depressions and on flat areas of uplands and glacial outwash plains.

Windsor Series. Deep; excessively drained; nearly level to very steep;
occurs on glacial outwash plains, terraces, deltas, and escarpments; formed
in sandy glacial outwash.

Quonset-Carver Association:

Quonset Series. Deep; excessively drained; nearly level to very steep;
occurs on glacial outwash plains, terraces, eskers, and kames; formed in
water-sorted sands derived principally from dark phyllite, shale, or slate.

Carver Series. Deep; excessively drained; nearly level to steep; occurs on
glacial outwash plains, terraces, and deltas; formed in coarse, sandy, water-
sorted material.

Winooski-Limerick-Saco Association (This is a continuation of the same

association mapped along the Nashua River floodplain in Worcester County).

E.2.4 Surficial Geology

Fort Devens lies in three topographic quadrangles: Ayer, Clinton, and Shirley.
The surficial geology of Fort Devens has been mapped only in the Ayer
quadrangle (Jahns, 1953) and Clinton quadrangle (Koteff, 1966); the Shirley
quadrangle is unmapped.

Unconsolidated surficial deposits of glacial and postglacial origin comprise nearly
all of the exposed geologic materials at Fort Devens. The glacial units consist of
till, deltaic deposits of glacial Lake Nashua, and deposits of glacial meltwater
streams.

The till ranges from unstratified gravel to silt, and it is characteristically bouldery.
Jahns (1953) and Koteff (1966) recognize a deeper unit of dense, subglacial till,
and an upper, looser material that is probably a slightly younger till of englacial
or superglacial origin. Till is exposed in ground-moraine areas of the Main Post
(such as in the area of Lake George Street) and on the South Post at and south
of Whittemore Hill. It also underlies some of the water-laid deposits (Jahns,
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1953). Till averages approximately 10 feet in thickness but reaches 60 feet in
drumlin areas (Koteff, 1966).

Most of the surficial glacial units in the Nashua Valley are associated with
deposition in glacial Lake Nashua, which formed against the terminus of the
Wisconsinan ice sheet as it retreated northward along the valley. Successively
lower outlets were uncovered by the retreating glacier, and the lake level was
correspondingly lowered. Koteff (1966) and Jahns (1953) recognize six lake levels
(stages) in the Fort Devens area, distinguished generally by the elevations and
distribution of their associated deposits. The stages are, in order of development:
Clinton Stage; Pin Hill Stage; Old Mill Stage; Harvard Stage; Ayer Stage; and
Groton Stage.

The glacial lake deposits consist chiefly of sand and gravely sand. Coarser
materials are found in topset beds of deltas built out into the lakes and in glacial
streambeds graded to the lakes. Delta foreset beds are typically composed of
medium to fine sand, silt, and clay. Lake-bottom deposits, which consist of fine
sand, silt, and clay, are mostly covered by delta deposits and are seldom observed
in glacial Lake Nashua deposits. One of the few known exposures of glacial
lake-bottom sediments in the region is on the South Post near A- and C-Ranges.
There, a section of more than 14 feet of laminated clay was mined for
brick-making in the early part of this century (Alden, 1925, pp. 70-71). The
general physical characteristics of glacial lake deposits are the same regardless of
the particular lake stage in which the deposits accumulated (Koteff, 1966; Jahns,
1953). Although glaciofluvial and glaciolacustrine sediments are typically well
stratified, correlations between borings are difficult because of laterally abrupt
changes characteristic of these generally high-energy depositional environments.

Postglacial deposits consist mostly of river-terrace sands and gravels; fine alluvial
sands and silts beneath modem floodplains; and muck, peat, silt, and sand in
swampy areas.

Jahns (1953) also observed a widespread veneer of windblown sand and ventifacts
above the glacial materials (and probably derived from them in the brief interval
between lake drainage and the establishment of vegetative cover).
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E.2.5 Bedrock Geology

Fort Devens is underlain by low-grade metasedimentary rocks, gneisses, and
granites. The rocks range in age from Late Ordovician to Early Devonian
(approximately 450 million to 370 million years old). The installation is situated
approximately 2 miles west of the Clinton-Newbury-Bloody Bluff fault zone, which
developed when the ancestral European continental plate collided with and
underthrust the ancestral North American plate. The continents reseparated in
the Mesozoic to form the modem Atlantic Ocean. Fort Devens is located on the
very eastern edge of the ancestral North American continental plate. A piece of
the ancestral European continent (areas now east of the Bloody Bluff fault) broke
off and remained attached to North America.

Preliminary bedrock maps (at scale 2,000 feet/inch) are available for the Clinton
quadrangle (Peck, 1975 and 1976) and Shirley quadrangle (Russell and
Allmendinger, 1975; Robinson, 1978). Bedrock information for the Ayer
quadrangle is from the Massachusetts state bedrock map (at a regional scale of
4 miles/inch) (Zen, 1983) and in associated references (Robinson and Goldsmith,
1991; Wones and Goldsmith, 1991). Among these sources, there is some
disagreement about unit names and stratigraphic sequence; however, there is
general agreement about the distribution of rock types.

In contrast to the high metamorphic grade and highly sheared rocks of the
Clinton-Newbury zone, the rocks in the Fort Devens area are low grade
metamorphics (generally below the biotite isograd) and typically exhibit less
brittle deformation. Major faults have been mapped, however, including the
Wekepeke fault exposed west of Fort Devens (in an outcrop 0.25 mile west of the
old Howard Johnson rest stop on Route 2).

Figure E-3 is a generalized summary of the bedrock geology of Fort Devens. It is
compiled from Peck (1975), Robinson (1978), Russell and Allmendinger (1975),
and Zen (1983), and it adopts the nomenclature of Zen (1983). Because of
limited bedrock exposures, the locations of mapped contacts are considered
approximate, and the mapped faults are inferred. Rock units strike generally
northward to northeastward but vary locally. The bedrock units underlying Fort
Devens are as follows:
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DSw WORCESTER FORMATION (Lower Devonian and Silurian)
Carbonaceous slate and phyllite, with minor metagraywacke to the west
(Zen, 1983; Peck, 1975). Bedding is typically obscure because of a lack of
compositional differences. It is relatively resistant to erosion and forms
locally prominent outcrops. The abandoned Shaker slate quarry on the
South Post is in rocks of the Worcester Formation. The unit corresponds
to the "DSgs" and "DSs" units of Peck (1975) and the "e3" unit of Russell
and Allmendinger (1975).

So OAKDALE FORMATION (Silurian) Metasiltstone and phyllite. It is fine-
grained and consists of quartz and minor feldspar and ankerite, and it is
commonly deformed by kink banding (Zen, 1983; Peck, 1975; Russell and
Allmendinger, 1975). In outcrop it has alternating layers of brown siltstone
and greenish phyllite. The Oakdale Formation crops out most visibly on
Route 2 just east of the Jackson Gate exit. It corresponds to the "DSsp"
unit of Peck (1975), the "e2" unit of Russell and Allmendinger (1975), and
"Inms" unit of Robinson (1978).

Sb BERWICK FORMATION (Silurian) Thin- to thick-bedded
metamorphosed calcareous metasiltstone, biotitic metasiltstone, and fine-
grained metasandstone, interbedded with quartz-muscovite-garnet schist
and feldspathic quartzite (Zen, 1983; Robinson and Goldsmith, 1991). In
areas northwest of Fort Devens, cataclastic zones have been observed
(Robinson, 1978).

Dcgr CHELMSFORD GRANITE (Lower Devonian) Light-colored and gneissic,
even and medium grained, quartz-microcline-plagioclase-muscovite-biotite,
pervasive ductile deformation visible in elongate quartz grains aligned
parallel to mica. It intrudes the Berwick Formation and Ayer granite
(Wones and Goldsmith, 1991).

AYER GRANITE

Sacgr Clinton facies (Lower Silurian) Coarse-grained, porphyritic, foliated
biotite granite with a nonporphyritic border phase; it intrudes the
Oakdale and Berwick Formations and possibly the Devens-Long
Pond Facies (Zen, 1983; Wones and Goldsmith, 1991).

ABB Environmental Services, Inc.

W001976APP.E E-10 8712-04



APPENDIX E

SOad Devens-Long Pond facies (Upper Ordovician and Lower Silurian)
Gneissic, equigranular to porphyoblastic biotite granite and
granodiorite. Its contact relationship with the Clinton facies is
unknown (Wones and Goldsmith, 1991). Observations of mapped
exposures of this unit on Fort Devens indicate that it may not be
intrusive.

Bedrock is typically unweathered to only slightly weathered at Fort Devens.
Glaciers stripped away virtually all of the preglacially weathered materials, and
there has been insufficient time for chemical weathering of rocks in the
comparatively brief geologic interval since glacial retreat.

E.2.8 Regional Hydrogeology

Fort Devens is in the Nashua River drainage basin, and the Nashua River is the
eventual discharge locus for all surface water and groundwater flow at the
installation.

The water of the Nashua River has been assigned to Class B under
Commonwealth of Massachusetts regulations. Class B surface water is
"designated for the uses of protection and propagation of fish, other aquatic life
and wildlife, and for primary and secondary contact recreation" (314 CMR 4.03).

The principal tributaries of the north-flowing Nashua River at Fort Devens are
Nonacoicus Brook and Walker Brook on the North Post; Cold Spring Brook
(which is a tributary of Nonacoicus Brook) on the Main Post; and Spectacle
Brook and Ponakin Brook (tributaries of the North Nashua River), Slate Rock
Brook, and New Cranberry Pond Brook on the South Post.

There are two ponds on Fort Devens' South Post that are called Cranberry Pond.
For the purpose of this report, the isolated kettle pond located east of H-Range is
referred to as Cranberry Pond, and the pond impounded in the 1970s, 0.5-mile
west of the Still River gate, is referred to as New Cranberry Pond.

Glacial meltwater deposits constitute the primary aquifer at Fort Devens. In
aquifer tests performed as part of the Groups 2 and 7 Site Investigation (ABB-ES,
1993b), measured hydraulic conductivities in meltwater deposits were
comparatively high - typically 10- to 102 centimeters per second (cm/sec). In till
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and in clayey lake-bottom sediments, measured hydraulic conductivities were
lower and ranged generally from 10- to 10' cm/sec. Groundwater also occurs in
the underlying bedrock; however, flow is limited because the rocks have very little
primary porosity and water moves primarily in fractures and dissolution voids.

Groundwater in the surficial aquifer at Fort Devens has been assigned to Class I
under Commonwealth of Massachusetts regulations. Class I consists of
groundwaters that are "found in the saturated zone of unconsolidated deposits or
consolidated rock and bedrock and are designated as a source of potable water
supply" (314 CMR 6.03).

The transmissivity of an aquifer is the product of its hydraulic conductivity and
saturated thickness, and as such it is a good measure of groundwater availability.
Figure E-4 shows aquifer transmissivities at Fort Devens, based on the regional
work of Brackley and Hansen (1977). Transmissivities in the meltwater deposits
range from 10 square feet per day (ft2/day) to more than 4,000 ft2/day. Aquifer
transmissivities between 10 and 1,350 ft2/day correspond to potential well yields
generally between 10 and 100 gpm; transmissivities from 1,350 to 4,000 ft2/day
typically yield from 100 to 300 gpm; and where transmissivities exceed 4,000
ft2/day, well yields greater than 300 gpm can be expected. (Most domestic wells
in the area are drilled 100 to 200 feet into bedrock and yield less than 10 gpm.
Higher yields are associated with deeper bedrock wells.)

In Figure E-4, the zones of highest transmissivity are found in areas of thick
glacial meltwater deposits on the North and Main Posts, and these encompass the
Sheboken, Patton, and McPherson production wells and the largely inactive Grove
Pond wellfield. The zones of lowest transmissivity are associated with exposed till
and bedrock and are located on the Main Post surrounding Shepley's Hill and
between Jackson Gate and the parade ground, and on the South Post at
Whittemore Hill and isolated areas to the north and west.

A regional study of water resources in the Nashua River basin was reported by
Brackley and Hansen (1977). A digital model of groundwater flow at Fort
Devens is available in a final report by Engineering Technologies Associates, Inc.
(1994).

According to Engineering Technologies Associates, Inc. (1994), in the absence of

pumping or other disturbances, groundwater recharge occurs in upland areas (e.g.,
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the high ground on the Main Post between Queenstown, Givry, and Lake George
Streets, and on the South Post the area around Whittemore Hill). The
groundwater flows generally from the topographic highs to topographic lows. It
discharges in wetlands, ponds, streams, and directly into the Nashua River.
Groundwater discharge maintains the dry-weather flow of the rivers and streams.

E.3 SHEPLEY'S HILL LANDFILL

Shepley's Hill landfill occupies approximately 84 acres in the northeast comer of
the Main Post at Fort Devens (Figure E-5). The landfill has been capped
according to an approved closure plan. Wastes potentially disposed of in the
landfill include incinerator ash (from burning household debris), glass, spent shell
casings, and asbestos. Reportedly, flammable fluids were also disposed of in the
southern portion of the landfill.

Shepley's Hill Landfill is bordered to the east by Plow Shop Pond and the Boston
and Maine Railroad, to the north by Nonacoicus Brook Wetland, to the west by
Shepley's Hill (a large gneiss outcrop), and to the south by the DRMO area and

* the Main Post.

E.3.1 Geology

The following subsections describe the surficial and bedrock geology of the
Shepley's Hill Landfill area.

E.3.1.1 Surficial Geology. Shepley's Hill Landfill lies within the Ayer topographic
quadrangle. The surficial geology of the Ayer quadrangle was mapped in 1941
(Jahns, 1953). The soils in and around Shepley's Hill Landfill are predominantly
unconsolidated, poorly graded fine to medium sands with gravel, cobbles and a silt
content ranging between 1 and 15 percent. Soils in the landfill area are part of
the Hinckley-Merrimack-Windsor Association and are associated with deposition
in glacial Lake Nashua, which formed against the terminus of the Wisconsinan ice
sheet. Depositional features include a kame terrace, a glacially deposited hill of
stratified sands and gravels, with an elevation of 250 feet ASL located in the
northeast comer of the landfill, and prominent cross beds in an exposed channel
fill feature 100 feet west of SHIL-7. The uppermost portion of the unconsolidated
deposits consists of fine aeolian deposited sand. Palustrine sediments, such as
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peat, are probably located below fill material in the central and north-central
sections of the landfill between Shepley's Hill and the kame plateau. Maps
indicate that these areas were swamps prior to landfilling operations and may
have been the result of a small kettle lake. Dense silt, 1 to 10 feet thick, was
encountered at the overburden bedrock interface in borings SHL-1, SHL-4,
SHL-16, SHL-25 (E&E, 1993), and SHM-93-01A. This silt may represent a till,
and contained gravel to cobble size pieces of slightly weathered gneiss and
phyllite. The unconsolidated overburden reaches a maximum observed thickness
of 115 feet at both the northern and southern extents of the landfill. Across the
central portion of the landfill the overburden thickness is estimated to range from
25 to 50 feet dependent on landforms. The overburden over the entire landfill
has the general trend of thinning to the west where it abuts the Shepley's Hill
outcrop.

Results of grain size analyses performed on subsurface soils are provided at the
end of this appendix.

E.3.1.2 Bedrock Geology. The surficial soils at Shepley's Hill Landfill are
underlain by low-grade phyllitic metasiltstones and biotite rich gneiss. The
metasiltstone is calcareous with secondary quartz and sulfides along bedding
planes and fractures. Extensive folding, banding, and foliation is also evident.
The metasiltstones are only slightly weathered with small (0.1 to 0.5 inch) solution
cavities. The bedrock core obtained from SHM-93-10C was moderately fractured
in the uppermost 10 feet and became increasingly competent with depth. The
fractures occurred chiefly along bedding planes although some fractures were
nearly perpendicular to bedding. The foliation generally was observed to be
dipping at 45 to 50 degrees, but was nearly vertical in areas. The following
boreholes encountered metasiltstone: SHL-10, SHL-24 (E&E, 1993),
SHM-93-10C, and SHM-93-22C. The bedrock core from SHM-93-22C indicates
that bedrock at this location is actually a low-grade gneiss. The metasiltstones
below Shepley's Hill Landfill belong to the Silurian Berwick Formation.

The gneiss, which appears from outcrops to be nonintrusive, is characterized by its
high biotite content, gneissic foliation, and elongated feldspathic porphyroblasts.
The following boreholes encountered varying metamorphic grades of gneiss:
SHL-1, SHL-2, SHL-3, SHL-4, SHL-5, SHL-8, SHL-11, SHL-14, SHL-20, SHL-22
(E&E, 1993), and SHB-95-28X. The gneiss, which is associated with the
Devens-Long Pond facies of the Ayer Granite (Upper Ordovician and Lower
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Silurian) is only slightly weathered. The gneiss directly underlies unconsolidated
materials beneath most of the landfill outcropping to the west at Shepley's Hill
and to the southwest near the DRMO yard and adjacent to the Petroleum Oil and
Lubricants (POL) yard. The 20 feet of gneiss core obtained from SHM-93-22C
contained only three natural fractures, all within the uppermost 10 feet.
Secondary quartz and quartzite occur throughout the rock along healed fractures.
Both open and healed fractures were observed to be dipping at approximately
50 degrees. The Berwick Formation metasiltstone occurs only in the southeast
comer of the landfill.

Figure E-6 presents an interpretation of bedrock topography in the Shepley's Hill
Landfill Area. Interpreted cross sections of the seismic survey data are provided
in Figure E-7. Seismic survey lines are shown on Figure E-6. It appears that a
bedrock ridge extends from SHL-1 eastward below Plow Shop Pond. The
evidence supporting the existence of the ridge includes the bedrock elevation of
215.7 feet ASL, at monitoring well SHM-93-01A. This is 5 feet higher than the
bedrock elevation at SHM-93-10C which is 250 feet to the northeast. This change
in elevation would be consistent with the presence of a ridge aligned east-
northeastward from Shepley's Hill to below Plow Shop Road. The results of the
seismic survey indicated a bedrock high between SHL-3 and SHL-11 with bedrock
elevations rising above 200 feet ASL. The seismic survey data may be explained
by a local, closed bedrock high not just the presence of a ridge. Exposed bedrock
topography also supports the existence of a ridge; the gneiss that comprises
Shepley's Hill juts out to the east near SHL-1 along the line of the axis of the
inferred ridge. Furthermore, the prelandfill ground surface contours in
Figure E-6, and the presence of a generally coincident topographic high with a
superimposed shallow swampy depression suggests a shallow bedrock substrate.

Three soil borings, SHB-95-26X, SHP-95-27X (piezometer), and SHB-95-28X
were installed in the area of the proposed consolidation landfill located in the
southeast comer of the existing landfill (see Figure E-6). These borings were
installed to better define overburden characteristics and bedrock topography.
SHB-95-26X was advanced to 51 feet bgs without encountering bedrock. SHP-95-
27X and SHB-95-28X encountered bedrock at 39 and 27 feet bgs respectively.
Bedrock core collected from SHB-95-28X indicated that the bedrock at this
location was phyllitic metasiltstone.
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The bedrock topography along the southern boundary of the landfill is
characterized by a series of hills and valleys that appear to trend roughly north-
south.

Bedrock along the northern end of the landfill is characterized by a deep valley
increasing in depth toward Nonacoicus Brook.

E.3.4 Groundwater Hydrology

Groundwater present in the overburden represents the primary aquifer in the
Shepley's Hill Landfill area. Groundwater also occurs in the underlying bedrock;
however, there is little or no primary effective porosity. Groundwater flow can
occur along bedrock fractures and solution cavities. Results of quarterly water
level elevation measurements are provided in Table B-1. Hydrographs of water
levels collected from SHL-3, SHL-7, SHL-18, SHM-93-18B, Plow Shop Pond, and
Grove Pond are provided at the end of this section. These locations were
selected and data presented due to their proximity to the proposed consolidation.

Groundwater in the area flows primarily from the west-southwest to the east and
north (Figure E-8). Discharge areas for groundwater around the landfill included
Plow Shop Pond, the wetland north of West Main Street in Ayer, and Grove
Pond. The presence of the dam in the northwest corner of Plow Shop Pond has
raised the pond surface elevation in this area above the groundwater elevation,
thereby locally reversing the gradient and causing water to discharge from Plow
Shop Pond. The point where the gradient reverses varies seasonally depending on
pond and groundwater elevation. The transition is interpreted to occur midway
between SHL-20 and SHL-21. Groundwater to the north of this point flows
toward the wetland, while groundwater to the south discharges to Plow Shop
Pond.

Measured groundwater levels indicate a groundwater divide exists to the
southwest of the landfill below the DRMO yard. The divide occurs along a
northwest-southeast trending line between monitoring well 32M-92-07X and
Shepley's Hill. Groundwater to the northeast of this divide flows eastward and
northeastward under the southern portion of the landfill, while groundwater to the
southwest of the divide flows to the southwest away from the landfill. The
overburden aquifer appears to be recharged at least in part, by groundwater
discharging from the bedrock along the western border of the landfill. The
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relationship between the bedrock aquifer and the overburden aquifer in the
center of the cap is unknown; however, it is possible that the bedrock aquifer may
also discharge to the overburden in this area. Vertical hydraulic gradients
between the bedrock aquifer and the overburden aquifer were calculated from
water levels collected on June 22, 1993. Calculated gradients were upwards at
0.05 feet per foot (ft/ft) between SHM-93-10C and SHL-10, 0.003 ft/ft between
SHM-93-22C and SHL-22, and 0.026 ft/ft between SHL-24 and SHM-93-24A. An
upward gradient of 0.004 ft/ft exists between the deep overburden well
SHM-93-18B and the water table well SHL-18. No measurable vertical gradient
occurred between SHL-8S and SHL-8D in the northeast corner of the landfill.

Upward vertical gradients are observed along the southeastern and eastern
perimeters of Shepley's Hill Landfill, as would be expected since groundwater
discharges to Plow Shop Pond. Typically upward or lack of vertical gradients are
observed in the northern and northeastern portions of the landfill. The
groundwater ultimately discharges to the wetland north of West Main Street and
to the Nashua River.

The landfill cap covers approximately 84 acres (Biang, 1992). The cap has
reduced or eliminated infiltration from precipitation, and lowered the water table
beneath it. The likely result of lowering the water table has been to impart a
more northerly component of flow in the southern section of the landfill, as is
observed in the bend of the 225 foot contour near the southern portion of the
landfill in Figure E-7. Water levels in monitoring wells SHL-12 and SHL-17 are
nearly identical even though the wells are approximately 280 feet apart. ABB-ES
interprets this to mean the 225-foot contour must be roughly parallel to a line
between the two wells.

Permeability testing of the Shepley's Hill Landfill monitoring wells produced
hydraulic conductivity estimates ranging from 1x10- cm/sec (SHL-19) to 9x10
5 cm/sec (SHL-25) for the unconfined overburden aquifer, and 3x10-2 cm/sec
(SHL-20) to 5x10-8 cm/sec (SHL-24) for the bedrock aquifer. The geometric
mean of the hydraulic conductivities was calculated to be 3x10 3 cm/sec with a
standard deviation of 2x10 2. These values were determined by the method of
Bouwer and Rice (1976). Hydraulic conductivity values as determined by both the
Hvorslev (1951) and Bouwer and Rice methods as well as transmissivity values are
provided in Table B-2.
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In November 1993 Engineering Technologies Associates, Inc. performed an
aquifer pumping test on the bedrock monitoring well SHM-93-10C. Analyses of
the test data indicated that the bedrock aquifer responded with the characteristics
of both a porous and fractured media (ETA, 1995). Reliable values of
transmissivity derived from the test data ranged from 2.9 ft2/day to 4.0 ft2/day.
The storage coefficient was calculated as 1.15x10 7. The test data showed that
there was significant leakage into the bedrock aquifer from the overburden sands
(ETA, 1995).

Groundwater modeling utilizing MODFLOWP was conducted for the Shepley's
Hill Landfill area as part of the Feasibility Study (ABB, 1994). Two layers were
used to simulate groundwater flow, the overburden and bedrock. Calibration of
the model resulted in a hydraulic conductivity for the overburden of 40 ft/day
(0.014 cm/sec) and a specific yield of 0.05. The bedrock aquifer was assigned a
transmissivity of 36 ft2/day. The model was ran for 100 years with an average
recharge of 19 inches/year. Two runs were performed, one with the current
landfill cap configuration and one with no landfill cap, to quantify the impact of
the landfill cap on groundwater. The models indicated that the presence of the
landfill cap reduces groundwater flow to Plow Shop Pond by 71 percent with most
of the flow being diverted to the north of the landfill near Nonacoicus Brook
Wetland. Flow to Grove Pond, and the eastern and southern boundaries of the
model are not significantly impacted by the landfill cap.

ETA completed a basewide flow model and Zone II delineation for the
production wells located on Fort Devens (ETA, 1995). The results of the
basewide flow model support the interpreted flow directions derived from the
water level data. The Zone II delineation for the Grove Pond Well field and the
Town of Ayer well is shown on Figure E-8.

E.3.5 Surface Water Hydrology
Shepley's Hill Landfill is bordered to the northeast by Plow Shop Pond, a shallow,
30 acre pond outside the installation boundary. The water level in Plow Shop
Pond is maintained by two dams, one in the northwest corner on Nonacoicus
Brook and one on the north side of the pond near Moores Lumber Yard. Flow
into Plow Shop Pond is through a culvert from Grove Pond to the east. The
railroad causeway separating Plow Shop Pond and Grove Pond is thought to have
been constructed in the late 1800s. Before construction of the causeway and
dams, Plow Shop Pond and Grove Pond were most likely a continuous swampy

ABB Environmental Services, Inc.
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area fed by a number of small streams. Nonacoicus Brook flows approximately
1 mile to the northwest from Plow Shop Pond before it discharges to the Nashua
River. A wetland borders the brook and is a local groundwater discharge area
north of West Main Street in Ayer. The area surrounding Nonacoicus Brook to
the south of West Main Street is referred to as Nonacoicus Brook Wetland, but
only has standing water during flood events suggesting that this is not a local
discharge area. The area bordering Nonacoicus Brook to the north of West Main
Street has surface water all year indicating that this may be a local discharge area.

Two storm sewer system outfalls are located along the southern perimeter of
Shepley's Hill Landfill near SBL-12 and SIIL-17 (see Figure E-8). The system,
designated System #14 (ADL, 1994), drains an area occupied by barracks and an
unpaved vehicle storage area located in the vicinity of the intersection of Market
and Carey Streets. A surface water drainage ditch runs from the outfalls along
the eastern portion of the landfill cap and discharges into Plow Shop Pond. The
drainage ditch has only been observed to contain flowing water during spring
flood events (March 1993).

ABB Environmental Services, Inc.
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SYNOPTIC WATER-LEVEL MEASUREMENTS

FORT DEVENS, MA

_MNG-1 PVC 2548.70 36.46 21824. 346.5 214.18 36.2 21848 Nt esue

_MNG-7 PVC 250.08 31.436 218.65 31.39 218.99 31.238 218.73
SWEL-O CPPEDPI 217.84775 217.84 17.05 216.79 06.22 217.62
SHG-4 PVC 25.73.021.73-8213 Not measured Not measured

SL-3L PCASN 248.20 30.67 217.83 30.482 2197.6 30.24 218.263
S1G-IL PVC 228.71 11.10 217.61 11.523 217.48 10.58 218.13

NG7PVC 210.8.53.4.1 214.43 51.15 213.38 21.39 216.14

SHL-5 -CAPPDSING 25417.28.80 225.37 21.11 225.06 029.3 224.79

SHL-71- PVC 237.13 17.5 219.57e 17.9 219.2re 17.4 219.68o maued Ntmesrd o eaue
SHL-L PCASN 241.850 7.537 214.832 308.2 213.63 70.14 214.75

_________ PVC-2IC 228.1.6 7.70 213.961 81.43 213.26 60.92 214.74
SHL-9 PVC 222.86 9.15 214.3.7 10.01 212.385 8.21 214.65
SI-L-6 PCASN 254.1 8.80 311921.7.61931.1 217.39 30.38 218.7
SI-L-li PVC 236.134 18.87 217.47 179.0 217.32 18.65 217.69
SIL-fl- PVC 249.851 7.253 226.326 .22.5 225.92 23.88 225.63

SHL-13IPVC 221.58 7.705 214.53 7.66 213.926 6.61 214.974
SHL-15 PVC 22.60.7517.9 242.83 19.42 2412.33 19.08 2141.67
SHL-10 PVC 248.87 81.46 2276.1 81.41 215.77 8.97 225.
SH-L-1 I PVC 238.39 19.63 218.476 19.92 218.49 19.28 219.11
SHL-12 PVC 241.34 23.29 218.05 23.59 217.84238 22.451.89

SHL-20 PVC 2360.84 179.24 217.63 19.47 2417.37 19.07 24167.7
SH-L-17 PVC 259.575 45.346 214.41 46.01 213.74 44.87 214.95
SHL-18 PVC 220.49 6.763 213.76 79.54 212.495 59.91 214.58
SHL-19 PVC 242.14 27.27 214.87 28.52 213.62 26.45 215.69

1w SHL-20 PVC 239.60 16.924 222.68 16.478 222.82 16.074 222.86
SH-L-21 PVC 258.875 245.68 234.419 26.78 2132.09 26.86 232.01
SHL-22 PVC 250.9.7 19.13237.4 2461.9239.7 5.190 2140.73
SHL-23 PVC 259.424 27.270 2314.872 28.529 231.13 29.38 230.04

POL-3 PVC 261.94 25.42 236.52 26.8 235.14__ 26.74 _235.2
B202-1 PVC 254.43 28.30 226.13 28.62 225.81 28.93 225.3
B202-2 PVC 258.37 32.05 226.32 32.3 226.07 32.76 225.61
B202-3 PVC 258.32 31.28 227.04 31.51 226.81 32.13 226.19

SE-4 TOP OF STAKE 218.00 Not measured Not measured 1.1 216.9 Not measured Not measured

g:\Z65\csps\t~ablcs\0002\I11.xls 1 /16/95



SYNOPTIC WATER-LEVEL MEASUREMENTS

FORT DEVENS

WEL e. ONT 1E~P. OWATE XATE TO AAE:.TR T WTR WAE
MNG-1 PVC 248.89 Not Measured Not Measured 24.22 224.67 25.34 Not measured

MNG-2 PVC 238.66 19.64 219.02 20.52 218.14 20.59 218.07
MNG-3 PVC 254.47 35.94 218.53 37.26 217.21 37.16 217.31

MNG-4 PVC 254.37 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

MNG-5 PVC 237.21 17.14 220.07 17.27 219.94 Not Measured Not Measured
MNG-6 PVC 254.70 35.75 218.95 36.37 218.33 36.52 218.18

MNG-7 PVC 250.08 31.06 219.02 Not Measured Not Measured 35.89 214.19
SWEL-05 CAPPED PIN 217.84 -0.80 218.64 Stake Missing Stake Missing Stake Missin Stake Missing

SWEL-GRP(P) TOP OF PIPE 216 Not Measured Not Measured 0.86 215.14 0.72 215.28
SHL-1 PVC 272.74 2.45 270.29 1r Dry 5.93 Not measured

SHL-3H PVC 248.17 Not Measured Not Measured 30.87 217.3 30.74 Not measured
SHL-3L CASING 248.50 30.49 218.01 - - - 217.76

SHL-4 PVC 228.71 10.36 218.35 11.18 217.53 11.09 217.62
SHL-5 PVC 218.53 1.81 216.72 4.88 213.65 3.22 215.31

SHL-6 CASING 254.17 28.76 225.41 28.7 225.47 29.58 224.59
SHL-7 PVC 237.13 16.35 220.78 17.85 219.28 19.09 218.04
SHL-8 PVC 221.85 6.78 215.07 8.05 213.8 8.03 213.82

PVC-2-INCH 221.66 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

SHL-9 PVC 222.86 8.03 214.83 9.62 213.24 9.83 213.03
SHL-10 PVC 248.80 30.99 217.81 31.4 217.4 31.31 217.49
SHL-I1 PVC 236.34 18.40 217.94 18.96 217.38 19.01 217.33

SHL-12 PVC 249.51 22.38 227.13 22.96 226.55 23.91 225.6
SHL-13 PVC 221.58 7.61 213.97 7.35 214.23 7.23 214.35

SHL-15 PVC 260.75 71.12 189.63 18.22 242.53 19.1 241.65
SHL-17 PVC 234.57 5.54 229.03 8.21 226.36 8.9 225.67
SHL-18 PVC 238.39 19.48 218.91 19.9 218.49 19.8 218.59

SIHIL-19 PVC 241.34 23.13 218.21 23.51 217.83 23.25 218.09
SHL-20 PVC 236.84 18.89 217.95 19.35 217.49 19.46 217.38
SHL-21 PVC 259.75 45.15 214.6 45.58 214.17 46.15 213.6

SSHL-22 PVC 220.49 5.90 214.59 7.31 213.18 7.43 213.06

SI-IL-23 PVC 242.14 27.53 214.61 27.96 214.18 28.67 213.47
SHL-24 PVC 239.60 15.89 223.71 16.5 223.1 17.05 222.55
SHL-25 PVC 258.87 24.42 234.45 24.95 233.92 28.6 230.27

SHM-93-01A PVC 243.22 22.17 221.05 22.8 220.42 23.59 219.63
SWv-93-1OC PVC 248.42 29.96 218.46 30.47 217.95 30.5 217.92

SHM-93-18B PVC 238.12 18.93 219.19 19.6 218.52 19.51 218.61
SUM-93-22C PVC 219.76 7.04 212.72 8.35 211.41 8.51 211.25
SHM-93-24A PVC 239.25 15.95 223.3 17.04 222.21 17.51 221.74

POL-1 PVC 259.77 15.30 244.47 19.4 240.37 19.26 240.51

POL-2 PVC 259.42 28.02 231.4 26.81 232.61 30.73 228.69

POL-3 PVC 261.94 23.90 238.04 25.67 236.27 27.01 234.93
43MA93-04X PVC 261.37 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

43MA93-05X PVC 260.55 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

43MA93-06X PVC 262.89 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured
43MA93-047 PVC 259.63 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

43MA93-08X PVC 260.29 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured
43MA93-10X PVC 260.41 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

B202-1 PVC 254.43 27.47 226.96 28.07 226.36 28.86 225.57

B202-2 PVC 258.37 32.20 226.17 31.8 226.57 32.92 225.45

B202-3 PVC 258.32 1__ 31.48 226.84 30.99 227.33 32.28 226.04

SWEL-04 TOP OF STAKE 218.00 -0.30 218.3 4.55 213.45 Not Measured Not Measured

SWEL-PSP(P) TOP OF STAKE 221.35 Not Measured Not Measured Not Measured Not Measured 4.42 216.93

0
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0 SYNOPTIC WATER-LEVEL MEASUREMENTS

FORT DEVENS, MA

MNG-1 PVC 248.89 25.42 223.47 24.54 224.35 23.82 225.07

MNG-2 PVC 238.66 20.71 217.95 19.61 219.05 20.43 218.23

MNG-3 PVC 254.47 37.27 217.2 36.09 218.38 37.27 217.2

MNG-4 PVC 254.37 Not Measured Not Measured Not Measured Not Measured 0 Not Measured

MNG-5 PVC 237.21 17.95 219.26 17 220-21 17.03 220.18

MNG-6 PVC 254.70 36.62 218.08 35.71 218.99 36.33 218.37

MNG-7 PVC 250.08 35.97 214.11 35.12 Not Measured 17.55 232.53

SWEL-O1 BRIDGE RAIL 221.16 21.46 199.7 16.25 204.91 0 Not Measured

SWE".2 BRIDGE RAIL 217.82 16.08 201.74 10.73 207.09 0 Not Measured

SWEI.,5 CAPPED PIN 217.84 Not Measured Not Measured Stake Missing Stake Missing 0 Stake Missing

SWEL-GRP(P) TOP OF PIPE 216 1.1 214.9 Stake Miss•ig Stake Missing 0.82 215.18

SHLL-1 PVC 272.74 Dry Dr 2.04 Dry 0 Dry

SHl.3H PVC 248.17 30.63 217.54 Stake Missing Stake Missing ? Not measured

SHL-13L CASING 248.50 Not Measured Not Measured 29.7 218.8 ?
SHL-4 PVC 228.71 11.13 217.58 10.42 218.29 0 Not measured

SSHL-5 PVC 218.53 3.14 215.39 1.68 216.85 4.67 213.86

SHL-6 CASING 254.17 29.62 224.55 27.76 226.41 28.11 226.06

SHL-7 PVC 237.13 18.84 218.29 17.27 219.86 17.55 219.58

SHL-8 PVC 221.85 7.69 214.16 6.28 215.57 ? 221.85

PVC-2-INCH 221.66 Not Measured Not Measured 6.14 215.52 ? Not Measured

S-L-9 PVC 222.86 9.08 213.78 7.09 215.77 9.28 213.58

SHL-10 PVC 248.80 31.17 217.63 30.24 218.56 31.3 217.5

SHIP-93-10E CASING 30.19 -30.19

SHP-93-1OD CASING " 30.86 -30.86

SHL-11 PVC 236.34 19.05 217.29 18.25 218.09 18.86 217.48

SH-IL-12 PVC 249.51 24.20 225.31 21.9 227.61 22.34 227.17

SHL-13 PVC 221.58 7.08 214.5 5.67 215.91 7.22 214.36

SHL-15 PVC 260.75 18.94 241.81 15.55I 245.2 17.86 242.89

SHL-17 PVC 234.57 9.31 225.26 6.99 227.58 0 Not Measured

SI-l.,18 PVC 238.39 19.68 218.71 18.55 219.84 19.69 218.7

SHL-19 PVC 241.34 23.27 218.07 22.54 218.8 23.24 218.1

SH-IL-20 PVC 236.84 19,49 217.35 18.69 218.15 19.21 217.63

SHL-21 PVC 259.75 45.47 214.28 44.6 215.15 45.28 214.47

SHL-22 PVC 220.49 6.75 213.74 5.18 215.31 6.97 213.52

SHL-23 PVC 242.14 27.49 214.65 25.9 216.24 27.31 214.83

SHL-24 PVC 239.60 16.98 222.62 15.25 224.35 16.03 223.57

SHL-25 PVC 258.87 27.06 231.81 21.21 237.66 23.92 234.95

SHM-93-O1A PVC 243.22 22.25 220.97 20.93 222.29 22.33 220.89

SHM-93-1OC PVC 248.42 30.41 218.01 29.46 218.96 30.37 218.05

SHM-93-18B PVC 238.12 19.38 218.74 18.24 219.88 19.38 218.74

SWM-.93-22C PVC 221.55 7.8 213.75 6.2 215.35 8.06 213.49

SHM-93-24A PVC 239.25 17.41 221.84 15.62 223.63 16.61 222.64

POL-I PVC 259.77 19.24 240.53 16.65 243.12 19.25 240.52

POL-2 PVC 259.42 29.25 230.17 26.89 232.53 25.78 233.64

POL-3 PVC 261.94 26.68 235.26 22.6 239.34 25.25 236.69

43MA93-04X PVC 261.37 30.59 230.78 26.74 234.63 27.28 234.09

43MA93-05X PVC 260.55 33.4 227.15 Not Measured Not Measured 30.47 230.08

43MA93-06X PVC 262.89 33.33 229.56 29.86 233.03 29.86 233.03

43MA93-07X PVC 259.63 30.13 229.5 26.62 233.01 26.7 232.93

43MA93-08X PVC 260.29 30.2 230.09 26.04 234.25 26.6 233.69

43MA93-IOX PVC 260.41 29.86 230.55 26.02 234.39 26.43 233.98

B202-1 PVC 254.43 29.19 225.24 27.05 227.38 27.43 227

B202-2 PVC 258.37 32.96 225.41 31.07 227.3 31.19 227.18

B202-3 PVC 258.32 32.31 226.01 30.53 227.79 30.28 228.04

SWEL-04 TOP OF STAKE 218.00 Not Measured Not Measured Not Measured Not Measured Not Measured

SWEL-PSP(P) TOP OF STAKE 219.6 4.52 215.08 Not Measured Not Measured 4.47 215.13

G3M-92-05X PVC 254.30 30.56 223.74 29.65 224.65 28.85 225.45

GRM-01A PVC 253.31 32.83 220.48 31.59 188.89 31.8 221.51

GRM-01B PVC 252.9 -34.03 218.87 32.85 186.02 33.62 219.28

GR, AM-01C PVC 253.48 34.61 218.87 3.42 215.45 34.2 219.28

g:\t65\esps\tablcs\0002\14.xis 3 8/17/95



SYNOPTIC WATER-LEVEL MEASUREMENTS

FORT DEVENS

P.,.> A P~r nrr T., M.rcny i~ Mi. K\M.90. . 0

MING-1 PVC 248.89 Not Measured Not Measured 24.14 224.75 24.23 224.66

MNG-2 PVC 238.66 20.2 218.46 20.02 218.64 20.35 218.31

MNG-3 PVC 254.47 37.06 217.41 36.72 217.75 37.12 217.35

MNG-4 PVC 254.37 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

MNG-5 PVC 237.21 Not Measured Not Measured 17 220.21 17.17 220.04
MNG-6 PVC 254.70 Not Measured Not Measured 35.9 218.8 36.21 218.49

MNG-7 PVC 250.08 35.47 214.61 35.24 214.84 35.43 214.65

SWEL-05 CAPPED PIN 217.84 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

SWEL,-GRP(P) TOP OF PIPE 216 0.75 215.25 0.56 215.44 0.85 215.15

SHL-I PVC 272.74 Not Measured Not Measured Not Measured Not Measured Dry Not Measured

SI-IL-3H PVC 248.17 248.17 Not Measured Not Measured Dr Not Measured

SHL-3L CASING 248.50 248.5 Not Measured Not Measured 30.83 217.67

SHL-4 PVC 228.71 11 217.71 10.78 217.93 11.04 217.67

SHL-5 PVC 218.53 3.35 215.18 2.88 215.65 4.29 214.24

SHL-6 CASING 254.17 28.35 225.82 28.18 225.99 28.74 225.43

SHL-7 PVC 237.13 18.35 218.78 17.81 219.32 18.81 218.32

SHL-8 PVC 221.85 7.07 214.78 R3 221.85 7.9 213.95
PVC-2-INCH 221.66 ? 221.66 221.66 7.02 214.64

SHL-9 PVC 222.86 16.7 206.16 8.1 214.76 9.38 213.48

SHL-10 PVC 248.80 31.05 217.75 30.61 218.19 31.3 217.5

SHLL-II PVC 236.34 18.89 217.45 18.66 217.68 18.91 217.43

SHL-12 PVC 249.51 22.79 226.72 22.62 226.89 23.02 226.49

SHL-13 PVC 221.58 7.03 214.55 6.46 215.12 7.21 214.37
SHL-15 PVC 260.75 18.4 242.35 16.62 244.13 18.03 242.72

SHL-17 PVC 234.57 7.97 226.6 7.81 226.76 8.22 226.35
SHL-18 PVC 238.39 19.35 219.04 18.94 219.45 19.81 218.58

SHL-19 PVC 241.34 22.95 218.39 22.72 218.62 23.31 218.03

SHL-20 PVC 236.84 19.28 217.56 19.05 217.79 19.32 217.52

SHL-21 PVC 259.75 45.27 214.48 44.55 215.2 45.52 214.23
SHL-22 PVC 220.49 7.57 212.92 5.88 214.61 7.06 213.43

SHL-23 PVC 242.14 27.4 214.74 26 216.14 27.67 214.47

SHL-24 PVC 239.60 16.14 223.46 15.85 223.75 16.53 223.07

SHL-25 PVC 258.87 25.68 233.19 22.74 236.13 25.23 233.64

SHM-93-01A PVC 243.22 22.06 221.16 21.46 221.76 22.69 220.53

SHM-93-1OC PVC 248.42 30.16 218.26 29.8 218.62 30.47 217.95

SHM-93-18B PVC 238.12 19.02 219.1 17.61 220.51 19.5 218.62
SHM-93-22C PVC 221.55 7.83 213.72 6.99 214.56 8.14 213.41
SHM-93-24A PVC 239.25 16.6 222.65 16.25 223 16.97 222.28

SHP-93-1OD CASING 248.48 Not Installed Not Installed 33.5 214.98 30.99 217.49

SHP-93-IOE CASING 247.91 Not Installed Not Installed 29.96 217.95 30.2 217.71

RHM-94-OIX PVC 220.74 Not Installed Not Installed 3.59 217.15 3.77 216.97

Rl-M-94-02X PVC 236.13 Not Installed Not Installed 18.19 217.94 18.71 217.42

POL-1 PVC 259.77 19.33 240.44 18.02 241.75 19.21 240.56

POL-2 PVC 259.42 28.76 230.66 28.34 231.08 28.73 230.69

POL-3 PVC 261.94 25.87 236.07 23.97 237.97 25.86 236.08

32M-92-OIX PVC 258.68 Not Measured Not Measured 15.98 242.7 17.74 240.94

32M-92-02X PVC 262.61 Not Measured Not Measured 20.48 242.13 21.83 240.78

32M-92-03X PVC 260.72 Not Measured Not Measured 27.73 232.99 28.6 232.12

32M-92--O4X PVC 261.37 Not Measured Not Measured Not Measured Not Measured 12.23 249.14

32M-92-O5X PVC 260.55 Not Measured Not Measured Not Measured Not Measured 16.23 244.32
32M-92-O6X PVC 262.89 Not Measured Not Measured 9.45 253.44 12.96 249.93

32M-92-07X PVC 259.63 Not Measured Not Measured 13.16 246.47 14.15 245.48

43MA93-04X PVC 261.37 28.72 232.65 28.15 233.22 28.66 232.71

43MA93-05X PVC 260.55 31.7 228.85 31.38 229.17 31.58 228.97

43MA93-06X PVC 262.89 31.36 231.53 31.18 231.71 31.3 231.59

43MA93-07X PVC 259.63 28.19 231.44 0 Not Measured 28.1 231.53

43MA93-08X PVC 260.29 28.2 232.09 27.6 232.69 28.09 232.2

43MA93-IOX PVC 260.41 Not Measured Not Measured 27.52 232.89 27.89 232.52

B202-1 PVC 254.43 27.77 226.66 27.65 226.78 28.04 226.39

8202-2 PVC 258.37 31.5 226.87 31.41 226.96 Not Measured 258.37

B202-3 PVC 258.32 30.74 227.58 30.71 227.61 30.97 227.35

SWEL-04 TOP OF STAKE 218.00 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured

g:\t65\esps\tables\15.xls 4 8/17/95



0 SYNOPTIC WATER-LEVEL MEASUREMENTS

FORT DEVENS

'. ?........-... E f M N f E F .. ... ..... .: . :...' ,.::.;< . :: :

SWEL-PSP(P) TOP OF STAKE 221.35 4.48 216.87 4.26 217.09 4.54 216.81
03M-92-05X Pvc 254.30 29.27 225.03 29.15 225.15 29.44 224.86
GRM-01A Pvc 253.31 32.05 221.26 31.82 221.49 Not Measured 253.31
GRM-01B Pvc 252.9 33.63 219.27 33.36 219.54 Not Measured 252.9
GRM-01C PVC 253.48 34.2 219.28 33.94 219.54 Not Measured 253.48

0

0
g:\t 65\esps\tabl es\l5.ids 5 8/17/95



FIELD HYDRAULIC CONDUCTIVITY TEST RESULTS

CONSOLIDATION LANDFILL FEASIBILITY STUDY
FORT DEVENS, MA

SLS RSIG OEBRE ENOT ZAC ENO +

SHL-SD RISING OVERBURDEN IE-02 NOT CALC. 3E00 E+E

FAW ISNG .OVEBREN IE.... 02~ NOT CALC. 2E00E+

Sw-IL. RISING OVERBURDEN 6E-03 NOT CALC. 4E-01 E+E
~6J4$~ ~4E'~3 NT (~IA 2177

SHL,8O RISING OVERBURDEN 2E-03 NOT CALC. 3E-O1 E+E
UALN Z3N AL.

SHL-19 RISING OVERBURDEN 9E-03 NOT CALC. 4E-02 E+E

SI-L121 RISING OVERBURDEN 4E-03 NOT CALC. 6E-01 E+E

SHL-11 RISING OVERBURDEN 2E-04 NOT CALC. 5E-02 E+E
FALLING '.QV~RBURENC:.. .;

SHL-lS RISING OVERBURDEN IE-02 NOT CALC. 2E00E+

SHL1 LRIING OVERBURDEN. 4 . E-03 NOT (CiJC. 2EO0 +

SHL-17 RISING OVERBURDEN SE-03 NOT CALC. 2EGOl E+E

SHLiS RISING OVERBURDEN 3E-03 NOT CALC 91101 E+E

SH-I-18 RISING OVERBURDEN 11-02 NOT CAL)C. 3E01 E+E

SHL19 RIING' OVERBURDEN IE0 NOTCAC. 30 +

SHL-20 RISING DRCK/OVRBRD 3E-02 NOT CALC. 3E01 E+E

FALLING OVERBURDEN SE-03 NOT CALC. 2E00 E+E

SHL,24 UNKOWN DRCKIOVRBRD IE-08 NOT CALC. 4E-05 E+E

POL-3 RISING UNKNOWN 3E-04 NOT CALC. 9E-03 E+E
... FALING NKNOW ~ E-O ........... F~

B22-l FALING. UNKNOWN SE-04 NOT CALC. SE-02 E+E

B221 FALLING UNKNOWN 6E-02 NOT CALC. 2E01 E+E
£202.3~ ~~~ .IIN OWN. NO....110 £

FALUJNG UNKNOWN IE-02 NOT CALC. 3110l E+E

5~J4. FALLRIING..U... KNOWRDN 5E-02 NOT0 NOC IAl( BE-ES

RISING OVERBURDEN 9E-03 IE-03 NOT CALC. ABB-ES

FALLING BEDROCK 2E-04 3E-05 NOT CAL-C. ABB-ES
RIIN ~.~ . FA 5RBT=(FLC BBF

RISING OVERBURDEN 4E-03 5E-04 NOT CAL-C. ABB-ES
3.2 ISIG~ .:.. JDOKB.0 NORAT97B~E

SHM-93-24A RISING OVERBURDEN 2E-02 2E-02 NOT CAL-C. ABB-ES
RISING.~ . .......AB-E

Maximumn IE-01 2E-02 34.54
Minimumn IE-08 5E-07 4E-05
AV-9a0 IE-02 SE-03 SEOO
Geomtreic Mean 3E-03 3E-04 1100
Standard De,.iation 2E-02 9E-03 SEOO

NOTES:
1 - Bouwer and Rice (1976)

2 - Hvorslev (1951)
3 - E + E (Ecology and Environment, Inc.) Draft Final Remedial Investigation Report 1992
4.- ABB-ES Final Remedial Investigation Addendum Report, 1993

g:\t65\esps\tables\0002\ktydrcond.xls 1
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GRAIN SIZE DISTFRIBUTION* TEST REPORT

100

90

70

6 w0

w

w 4 0

30

20

10

0
200 100 10.0 1.0 0.1 0. 01 0.0E

GRAINl SIZE -mm

-- LL PI D85 D6 D-50 D-ýo D1_5 D10  cc Cu.

o --- 0.31 0.2 0.20 0. 166 0. 17561 0. 1226 1.01 1.8

MA1TERIAL DESCRIPTION USC AASHTO

O Poorly Graded SANDl SPj-

Project No.: 7005-04 Rmrs
Project: USATHAMA - Fort fleverns: Group 1A Sapl IDemarks:12

oLocation: Site ID - SHB-93-01A et '?e/0-2

As rec'd W.' = 6.8

Date: March 25, 1993r

GRAiIN SIZE DISTRIBUTION TEST REPORT

CIVILTES"T LABORfATORIESi INC. CT - 1493



GRAIN SIZE DISTRIBUTION TEST REPORT

C C C

le-e'.__ *

.90

soI

70.

UJ 6J

w50

LU

20  
-- •

CL

30 -

2 0

10',

0
200 100 10.0 1.0 0.1 0.01 0. oil

GRAIN SIZE - mm

-+3' % GRAVEL % SAND % FINES
0.0 1.5 97.4 1.1

FLL P0 D5 D6 0  D5i D3 0  D1f5 DIO Cc Cu

3 .. .. 0.49 0.34 0.30 0.235 0. 1828 0. 1629 1.00 2.1

MATERIAL DESCRIPTION USCS AASHTO

,2 Poorly Graded SAND SP J-

Project No..: 7005-04 Remarks:

Project: USATHAMA - Fort Devens: Group 1A Sample ID SHB-93-022

O Location: Site ID - SHB-93-24A
Depth 20.0'-22.0O"

As rec'd w% = 24.9

Date: March 25, 1993

GRAIN SIZE DISTRIBUTION TEST REPORT 1
CIVILTEST LABORATORIES, INC. CT - 1493



GRAIN SIZE DISTRIBUTION TEST REPORT

CKC

188 o o' o

50

C-,

30

0~

28 . •

200 100 10.0 1.0 0.1 0.01 0. 0
GRAIN SIZE -mm

X + 3 % GRAVEL % SANDflFNE

LL PI 8 6 1. D ____ D I -- D 10 cc
0- - .33 0.22 020. 0.146 0 .0.:63______

MATERIAL DESCRIPTION USCS AASHTO

O0 PoorlIy Graded SAND with Silt SP-SM -

Project No.: 7005-04 Remarks:
Project: USATHAMA - Fort Deverts: Group 1A sample ID SHB-93-037

c~Location: Site ID -SHB-93-ISB

Depth 35.0'-32?.0-'

As rec'd w% =20.0

Date: March 25, 199-3

GRAIN SIZE DISTRIBUTION TEST REPORT

C I vILTEST LiBORATOR I ES, INC. CT - 1493



GRAIN SIZE DISTRIBUTION TEST REPORT

100 C'

90 7 ýN I III
8 0

7 0 ' ! !
w6 --_

5-

w40

30

20

10 -

0 L-- I I --

200 100 10.0 1.0 0.1 0.01 0.0
GRAIN SIZE -mm

%* +31, % GRAVEL % SAND % FINES
40. 0.0 85.0 I\15.0

FLL PI D85 D6 0  D50 D30 ___ri 15 D10  cc ___

o 2-00 -- 0.22 0.16 0.14 0.101 ___. _ _____

MATERIAL DESCRIPTION USCS AASHTO

SILT with Sand (based on grain-size) M

,Project No.: 7005-04 Remarks

Project: USATHAMA - Fort Devens: Group 1A RSmple ID SHB-93-085

0 Location: Site ID - SHB-93-18B Depth 83.0'-85.0'

As rec'd w% = 21.9

Date: March 25, 1993

GRAIN SIZE DISTRIBUTION TEST REPORT

CIVILTEST LABORATORIES, INC. CT - 1493



S E A Consultants Inc.
Engineers/Architects

Cambridge, MA. S. Portland, ME. Wethersfield, CT.

DRILLING CONTRACTOR: Soil Explorabon Corp. MONITORING WELL NO. BAR-1
FOREMAN: Bob Seymour JOB NO: 392-8511 CLIENT: Barson's
METHOD: Hollow Stem Auger & NX Core Barrel LOCATION: Ft. Devens Landfill

DATE
SEA GEOLOGIST/ENGINEER: M. Gitten START: 1/28/86 FINISH: 1/30/86

BARCAD SAMPLER
No. 1 SOIL SAMPLES TAKEN: Yes

GROUNDWATER DEPTH: 12.55' EOUIPMENT CLEANING: Yes
METHOD: Steam and methanol rinseDATE : 3/7/86

D M Casing MATERIAL TO FACILITATE DRILLING: Yes
D M TYPE: Water

LEGEND

IMPERMEABLE SEAL l SAND FILTER r7 BACKFILL MATERIAL

Height of Top Casing Above Ground Surface 1.67'

Protective Casing & Cover Elev. 272.55

Ground Surface Elev. 270.88

-- Cement Grout
0

0 0

0 0
0 0
0 0

_Depth 22'
-Depth 24'

BARCAD SAMPLER No. 1 Depth Bottom 28'

NOTE: DEPTHS TO SUBSURFACE STRUCTURES ARE
__ Depth APPROXIMATE & RELATIVE TO GROUND SURFACE

28.7'

MONITORING WELL CROSS-SECTION WITH BARCAD SAMPLER INSTALLATION
* I o* m1 ir



S E A Consultants Inc.
Engineers/Architects

Cambridge, MA. S. Portland, ME. Wethersfield, CT.

DRILLING CONTRACTOR: Soil Exaloravon Corp. MONITORING WELL NO. WT-1
FOREMAN: Bob Seymour JOB NO: 392-8511 CLIENT: Barson's
METHOD: Hollow Stem Anger LOCATION: FL Devens Landfill

DATE
SEA GEOLOGIST/ENGINEER: M. Gitten START: 1/31/86 FINISH: 2/27/86

GROUNDWATER LEVEL: SOIL SAMPLES TAKEN: No
DATE: 2/27/86
TIME: EQUIPMENT CLEANING: No
FEET: S' METHOD:
METHOD: Tap
DATUM: G.S. MATERIAL TO FACILITATE DRILLING: No

TYPE:

LOCKABLE OR SeREW-TYPE
METAL COVER ( ELEV. 272.28

GROUND SURFACE
(APPROX. EL 268.98 )

4" DIA. PROTECTIVE METALIt N •GUARD 
PIPE (HEIGHT A.G.S. 3.30

IMPERMEABLE SEAL
(DEPTH RANGE 0.5-1' ) CEMENTGROUT

2" DIA. SCHEDULE 40 PVC THREADED
BACKFILL FLUSH JOINT RISER PIPE
(DEPTH RANGE 1(2") (DEPTH RANGE 0'.)

.l. DIA. BOREHOLE
IMPERMEABLE SEAL
(DEPTH RANGE --

- __ _ rDIA. SCHEDULE 40 PVC THREADED
SAND ALTER FLUSH JOINT 10 -SLOT SCREEN
(DEPTH RANGE 2-7 (DEPTH RANGE 2

WELL PLUG

NATURAL MATERIAL

S....BOTTOM OF SOIL BORING (DEPTH) 7

MONITORING WELL
CROSS SECTION SCHEMATIC0



Page I of 2

Project: Barson's Construction Boring Log
Landfill Closure Boring No. SEA-i

S I A Consultants Inc. Ft. Devens Ref. No. 392-8511
EnlineerstArchItleot-

Contrator: Sad Expiorazn Corp Dat: 28 Jan. 86 Casing SIze: 3-1/4 I.D. Hollow Stern
EngninwrGeoolglat: M..Ginn Sampler: 1-3/8 I.D. Spit Spoon +
Boring Location: See Site Plan NX Core Barrel
Ground Surfaoe Elev.: 270.88 Water Level : 12.6 Date: 7 March 86 Casing at : 0

Sample Stratu

Depth -a-eSample RemarksD Stratum
(ft) No. Pen (in) Depth Blows/S" Description Description

IRec. (ft)

5 -1 &5- 0-0.4' 100/5" FILL: Brown. medium to coarse FILL: Madum 1 coarse SAND ýSP)0.s SAND
1 .

2

3
3.5

44.5 S-2 1&1 4-5.5 6 FILL Brown. medumSAND. some
6 coarse sand

5 5.5 7

6.
(1) (6.51

7 .5 S-3 7- - FILL: Landfill refuse

8
8.5

9 -4 1&V0 9-10.5 13
O 1.5 17 _________24

10 -7

12

13 (13.0)
Fine SAND, some silt and coarse

1 14.5 S-5 8/6 14-14.7 60 Brown, fine SAND, some silt and g (SM)

i/155 
coarse, gravel (glacial Ull)

1 515.-

16 16.5 -,--,

17 17.

18 S-6 212 18-182 100/12 Brown, find SAND. some silt and
19 . coarse gravel (glacial till)

19 ----
19.5 --- -

20

Granular Soils Cohesive Soils Remarks:
Siows/FL Density Slows/Ft. Density (1) Boring U rcunwed refuse, usrcipauc at this locabon

-- -.- (2) All coing tme in mnutes

0-4 V.Loose - 2 V. Soft
4-10 Loose 2-4 Soft
10-30 M an" .StiffLog
30-50 Dense 8-15 Sor gL
,50 V. Dense 15-30 V. Stiff Boring No. SEA- I

1 30 1 Ref. No. .392-8511

Information on this log is a compilabon of subsurface conditions and soil or rock classifications obtained from the field as weal as laboratory testing of
samples. Strala have been interpreted by cornmonly accopted procedures. The stratum linas may be transitorml and approximate. Water Ievet
measurements have been made in the open boreholes at the lime and locabon indicted. and may vary with time, geologic condioon or construction activity.

'ec• C!• Z3Zer •.,-i,,lir ,iri•l i. .n' ,,ll ,,



Page?2 of 2

mProject : atson's Construction BoringLo
Landfill Closure Boring No. Log 031AConsultants Inc. Ft. Devens Rof. No. 392-8511

orectMr: Sad Ezpbration Corp Date: 23 Jan. 88 Casing Size: 3-1i4'.0. Hollow Stem
Englneeri~eologlat : Mi Gittn Sampler: 1-318* I.D. Spli Spoon+

Babooosion:SMSPIMNX Core Barrel
Gomund Surac Elv.: 270.88 Water Level : 121I Date: 7 Marth 56 Casing at: 0

Depth -am- l- Sample emr.Stratumn'
(it) No. Pon (in) Depth fIowail/* Description RmrsDescription

20.5 - Rc - f -- Find SAND. some silt and -carse
21215 -g-a-vel (SM)

22- ---

22.5 - -- -

23 --

2423.5 S-7 o av 3.7 i= (2) (23.71 _____

24.4 CORING Very intensey foliated, slightly , Very hard to hard. light grey,
71M weathered ginsissic bsoutt fino-grainod equigranuiar. gneissic25 C- 6&/50 23.728.7 1- GRAN(FE with closely to mod""m Notite GRANITE

25.5 - spaced. tight. planar joints. joints
26 - r* lat (0*

28.5 - recovery W8% 12 to 20) to smepl dipping (4S* to 70-)

27275 -

282.5 - -

29295 -a____ Bottom of exploration at 28. r

30 -

31 -

31.5

32 -25

33 -

34 -

35 34.5 
-

35.5-

36-

37-
37.5-

38-

39 -

40

Granular Soils Cohesive Soils Remarks:
-lwslt Density - .wtL ~l (1) Boning encountered refuse. unanticipated at this location

Blows.'Ft. ~ ~ ~ (2 Aest BosFt Dnit corf time in misnutes

0-4 V.Loose -c2 V. soft
4-10 Loose 2-4 Soft
10.30 M. Den"e 4-8 M. Satif
30-50 Dense 8-15 Stilt Boring Log
2.50 V. Dens 1530 V. Stiff Brn o E-

12.330 Hard Borin No. SEA-i511

Information on lhis log is a comp~ilation ofsbufc odtosad&i rr~ lsiiain b~o rmthe Wid as wall as laboratory testing of
samples. Strata have been inteirprewd by corrmoly accepted procedures. The stauanm lines may be tr'ansitional anid approximate. Waitr levelI
measurements have been made in the open boreholes at the time and location indicated, and may vary with time, geologic condition or ponstruccofl activit .

P2 x~ra blows



S E A Consultants Inc.
Engineers/Architects

Cambridge, MA. S. Portland, ME. Wethersfield, CT.

DRILLING CONTRACTOR: Soil Exploration Corp. MONITORING WELL NO. BAR-2
FOREMAN: Bob Seymour JOB NO: 392-8511 CLIENT: Barson's
METHOD: Stem Auger & NX Core Barrel LOCATION: Ft. Devens Landfill

DATE
SEA GEOLOGIST/ENGINEER: M. Gilten START: 1/31/86 FINISH: 2/3/86

BARCAD SAMPLER
No. 1 No. 2 SOIL SAMPLES TAKEN: Yes

GROUNDWATER DEPTH: --- 24.15' EQUIPMENT CLEANING: Yes
METHOD: Steam and methanol rinse

DATE: ... 3/7/86

DATUM:: --- T.C. MATERIAL TO FACILITATE DRILLING: Yes
TYPE: Water

LEGEND

IMPERMEABLE SEAL SAND FILTER BACKFILL MATERIAL

Height of Top Casing Above Ground Surface 1.83'

Protective Casing & Cover Elev. 256.73

-.- Ground Surface Elev. 254.90

4 - Cement Grout

Depth 24.0'
-, ______ .Depth 26.0'

'•'• ~ BARCAD SAMPLER No. 2 Depth Bottom 28.0'
Depth 29.2'

' ____ Depth 30.2'

______ýDepth 21.5'
S!i':'. "______Depth 34'

BARCAD SAMPLER No. 1 Depth Bottom 37.0'

NOTE:
39.0' Depth (1) DEPTHS TO SUBSURFACE STRUCTURES ARE

APPROXIMATE & RELATIVE TO GROUND SURFACE
(2) AT COMPLETION BARCAD SAMPLER NO. 1 NOT

OPERATIONAL RISER DAMAGED DURING
WITHDRAWAL OF AUGERS.

* MONITORING WELL CROSS-SECTION WITH BARCAD SAMPLER INSTALLATION



S E A Consultants Inc.
Engineers/Architects

Cambridge, MA. S. Portland, ME. Wethersfield, CT.

DRILLING CONTRACTOR: Soil Exoioration Corm MONITORING WELL NO. BAR-2A & WT-2
FOREMAN: Bob Seymour JOB NO: 392-8511 CLIENT: BarsonsMETHOD: Hollow Stem Auger /Nx Core Barrel LOCATION: Ft vens Landfill..

SEA GEOLOGIST/ENGINEER: M SdUItZ __DATE

A TSTART: 1/31/86 FINISH: 2/3186

"BARCAD WELL
No. I WT-2 SOIL SAMPLES TAKEN: No

GROUNDWATER DEPTH: 21.8i 22.0' EQUIPMENT CLEANING: Yes

DATE: 3/7/86 3/7/86 METHOD: Steam & Methanod Rinse

DATUM: T.C. T.C. MATERIALTO FACILITATE DRILLING: Yes
TYPE: Water

Height of Top Casing Above Ground Surface 1.08'
LEGEND

Elev. 257.55
Ground Surface -j IMPERMEABLE SEAL
Elev. 256.47

S! SAND FILTER

moo- Cement Grout
0 F] BACKFILL MATERIAL

0 LJ
4-. , 2" Diameter Schedule 40 PVC Threaded

0 Flush Joint Riser Pipe
0 00

Depth 12'
-, ______Depth 14'

0 0
0 I

0 0

-, 2' Diameter Schedule 40 PVC Threaded
0 0 Rush Joint 10-slot screen (Depth Range 15-25')

S0I

0: 00 0

01., .

0 0
0

________Depth 26'

NOTE: DEPTHS TO SUBSURFACE STRUCTURES ARE
37.5' Depth APPROXIMATE & RELATIVE TO GROUND SURFACE

MONITORING WELL CROSS-SECTION WITH BARCAD SAMPLER INSTALLATION
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Project :Barson's Construction Boring Log
N WLandfill Closure Boring No. SEA-2

S E A Conasultants Inc. Ft. Devens Rot. No. 392-8511
Enqinoera/Architecto0Contractor : Soid Explortloti Corp. Owes: 31 Jan-3 Feb 88 Casing Size: 3-114* [0. Hollow Stern

Inglin..r/eoioglost : Lk Giu Sampsler 1-Y85' I.D. Split Spoon &
Boring Location : Se iePa NX Core Banrel
Ground Surface Elev.: 254.90 Water Level: 195' Date: 3 Feb. 88 Casing at: 32'

Depth Sa peSample Remarks Stratum
(f t) o. Pen (in) Depth Dilows/6" Description Description

/Rec. (f t)1

5-i 13/4- 01.1 1 79 Brown, find SAND, little coarse Sand (1) Fine io meaium SAND, ism coarses
0.5 -- 33 " n* gvl , trace inorgas icalt sand and gravel (SP)

50/1, ihro

2-

4 45 S-2 M116 4-5.5 7 Bid* , fire SAND,little medium to
5 13 coarse and and fine gravel

7
7.5 --

8 -

9 9. S-3 MIA1 9-10.5 13 Biom , finseto madium SAND. Wue

_____ _____ 17 coarse sanid andfine to medium
10o10.____ 20 gae

1111.5

12~ --

13~

1144 5.4 1815s 14-15.L5 10 Brown, fine SAND,lttle medium to

150 costa.r sand and fine gravel
15 _________ 23

16.5-

17 17.5-

M8 5- Fine SAND, trace inorganic sill (SP)

19 .5 .S5 1&118 19-20.5 12- Brown, fine SAND, trace isrsrganic
17 Silt

20 --- 16

caranular Sodls; Cohesive Soids Remarks:
- .wsF Densit -lw/t -est (1) Diow counts high for S-1duo tofrost penetration.

Blow/FL Denty 10 WdFI Denity (2) Gravel pieces include both aubangular andl angular (racki fragmntsr).
0-4 V.Lcoso <2 V. Soft (3) All scorvig IM"a in Minutes,

4-10 Looses 2-4 Soft
10-30 M. Dense 4-a Si&ff Boring Logi
30-50 Dense 8-15 Stiff Brn o E-2.50 V. Denses 15-30 V. StiffBrn o E-

- - -13 Har Rot. No. 392-8511
Information on this log is a cornpilation of subsurface conditions and soil or rock ciasaafications c.Wained from the field as well as laboratory testing of
samples. Strata have been interpreted by coinONiY accepted procedures. The stsaturm line. may be transitional "adipproxnieteu. Water level
measuremnents have been made in the open boreholes at the tirne anid location indicsted and may vary with timg, geologic con~tOn or consrouction activity
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jProject :Barson's Construction Boring Log
ILandfill Closure Boring No. SEA-2

S E A Conmaitantir Inc. Ft. Devens Ref. No. 382-8511
Er iln core/Architect.

Contractor : Soil EVWloazon Corp- Dae: 31 Jan*3 Feb8 66cooing size: 3-1/4 1.D. Hollow Stem
EngineorlGeologist : AL Gltte Sampler: 1-3/8' I.0 Spit Spoon &
Boring Location : See Ske Plan N aeBre
Ground Surf. Elew.: 254.90 Water Laveil: 11.5, Date: 3 Feb. SO Casing at : 32'

Depth -S- m -l- Sample Remarks Stratum
(f t) No. Pon (in) Depth Blaw./6" Description Description

/Reic. (ft)

220.5 ____ -Fine SAND. trace imogargc silt
21.5 --

22 V- -29 ----------

23 Firie SAND. hltl inorganic silt witri
1 23.5 ---- lenses of inorganic SILT (SkI44L)

24 24 5 4S 18(18 24-25.5 17 Brown, fine to coars SAND. i ttle

25 - 20 norganic silt with lenses of SILT

26--

27 -- _ _

27.5--

28 5 (28.01_-8 -2 Fine, to coarse SAND, lttle fine to29 S7 !V12 9ý3*S i Brwrifir to ow"SAND litlecoarse gravel, tracs inorganic sat
29.5 -30 fine to coarse gravel, trace (W

3030.5 -8 -nraicsl

31
31.5-

32 32 5 -8 wo 32 iOO(0* (32.0')
32.5b - 6 irin Fresh to slightly weathered biotite (3) Very hard to hard. dark gray,

33 C1 60155 32-37 10 GRANODIORrTE. with lcosely to equiangular to si~ghtlyporphyritic

34 1oints or* fiat (0* to 201) to steeply quartz stringers
34.5___ dippin (45-t 10 M fewv qua=

35 Recovery - 92V. stringers

36 
1

37 , -75

383.5 C2 24122 37-39 12

393. Recovery - 2% 12 Bottom of Exploration at 39'(80

40----

Granular Soi~s Cohesive Sod Remarks:
- . - - - (1) Blow counts high for S- I due. to float pee#ation.

Sic wa/Ft. Density Blows/FtL Density 2 Grve piecs include bot subanguier and angular (rock fragments).

0-4 V.Loso -c2 V. of (3) AN coring times in minutes.
4-10 Loolse 2-4 Soft
10-30 M. Dense 4.8 M. Stiff B rn o30-50 Dense 6.15 stiff B rn o

,50 V. Dense 15-30 V. Stiff Boring No. SEA-2
AO0 Hard Rot. No. 392-851'

Inlorrition on this log is a compilation of subsurface conditions and sod or rock classifications obtained from the field as wall as laboratory tosting of
sanpltia, Strata havelbe intarpreted by convonly accepted procedures. The stratum lines may be tran.sitional and approximate. Water level

Imeasurements have bean rnde in the open boraholes at the times and location rindicated. and may vary with timei, geologic condition or construction activity

P2 xtra blown



S E A Consultants Inc.
Engineers/Architects

Cambridge, MA. S. Portland, ME. Wethersfield. CT.

DRILLING CONTRACTOR: Soil Eroloration Corp, MONITORING WELL NO. BAR-3
FOREMAN: Bob Seymour JOB NO: 392-8511 CLIENT: Barson's
METHOD: Hollow Stem Auger & NX Core Barrel LOCATION: F't Devens Landfill

DATE
SEA GEOLOGIST/ENGINEER: J. JamftJlo START: 2/5/86 FINISH: 2/6/86

BARCAD SAMPLER
No. 1 SOIL SAMPLES TAKEN: Yes

GROUNDWATER DEPTH : 29.5' EQUIPMENT CLEANING: Yes
GRORDAEP: 29 6 METHOD: Steam dean and methanol rinse
DATE : 2116/86

DATUM: G.S. MATERIALLTO FACILITATE DRILLING: Yes
TYPE: Water

LEGEND

IMPERMEABLE SEAL SAND FILTER BACKFILL MATERIAL

Height of Top Casing Above Ground Surface 1.58'

Protective Casing & Cover Elev. 249.15

S. .Ground Surface Elev. 247.57

Cement Grout

0.4.

0 0

0 0

. 0 _ Depth 35'

_ Depth 37'

SBARCAD SAMPLER No. 1 L Depth Bottom 42.5'

SNOTEE: DEPTHS To SUBSURFACE STRUCTURES ARE

Depth APPROXIMATE & RELATIVE TO GROUND SURFACE
42.5'

1ONITORING WELL CROSS-SECTION WITH BARCAD SAMPLER INSTALLATION

-'e rii Ii



see
S E A Consultants Inc.
Engineers/Ar'chitects

Cambridge. MA. S. Portland, ME. Wethersfield, CT.

DRILLING CONTRACTOR: Soil Ex.oration Corp. MONITORING WELL NO. WT.3
FOREMAN: Bob Seymour JOB NO: 392-8511 CLIENT: SarsonsMETHOD: Hollow Stem hLOCATION: Ft. Devens

DATESEA GEOLOGIST/ENGINEER: J.Jammailo START: 2/6/86 FINISH: 216/86

GROUNDWATER LEVEL SOIL SAMPLES TAKEN: No
DATE: 3/7/86
TIME: ___ _ _EQUIPMENT CLEANING: Yes
METHOD: Tape. METHOD: Steam cdean and methanol rinse

DATUM: T.C. MATERIAL TO FACILITATE DRILLING: No
TYPE:

LOCKABLE OR SCREW-TYPE
METAL COVER ( ELEV. 248.46

GROUND SURFACE
(APPROX. EL 247.34 )

4. DIA. PROTECTIVE METAL
GUARD PIPE (HEIGHT A.G.S. -. 12'

IMPERMEABLE SEAL
(DEPTH RANGE 2.3' ) CEMENTGROUT

BACKFILL -2 DIA. SCHEDULE 40 PVC THREADEDBACFIL RANFLUSH 
JOINT RISER PIPE(DEPTH RANGE 3.2. . ) (DEPTH RANGE 2-24'

S•.•._ DIA. BOREHOLE
IMPERMEABLE SEAL
(DEPTH RANGE 22)24'

2 DIA. SCHEDULE 40 PVC THREADED
SAND FILTER FLUSH JOINT 10 -SLOT SCREEN(DEPTH RANGE 24.35 (DEPTH RANGE 2.34' )

WELL PLUG
NATURAL MATERIAL

- - BOTTOM OF SOIL BORING (DEPTH) 35'

MONITORING WELL
CROSS SECTION SCHEMATIC



Page 1 0 3

I Project Barson's Construction Boring LogM % WLandfill Closure Bortng No. SEA.3

S E A Coneultants Inm. Ft. Devens Rot. No. 392-8511
Enqfneero/Archlt ect L

Contractor: SoiEplartmiCor. 5Feb.&sFeb.86 Caing Size: 3-1/4 .D. Hollow Stem
Engineer ~ooglst: k. Sdcult Sampler: 1-38 I.D. Spin Spot I

Boring Looeston: Soo Site Plan NX Core Barrel
Ground Surface Elev.: 247.57 Water Level 29.51 Date: 6 Feb. 86 Casing at : 0'

Sample
Depth - - i - Simple Remarks Stratum

(t)Pen (n) Depth ulowsd6" Description Description
/IRe. (ft)

S-1 -- 0"-2 Brown. finetomdum SAND. Uwrae (1) Fine to mocium SAND., ace .o,5to Oltle ore sand and• fine gravlv coarse sand and finel gravet• (SP)

S- wit occasiorol mots
1.5 - -

2 --

3
3.5

4.5 S-2 1&/18 4-S.5 7 Brown, fine to medum SAND. trace

a coarse sand

6 .5 - -- 06 5

7 -
7.5

8 (7.................
Coarse to fine SAND. urace fine

8.5 gravel (SW)

9 9.5 S-3 18118 9-10.5 13 Brown. coarse to find SAND. uace

10 
Is fine gravel

10.5 16

113
12

1Fine to me, um SAND. trace coar-a

14 14.5 1 S.±-4 18/15 14-15.5 7 Brown, fine SAND. trace to little sand and fine gravel (SP)

145- medium to coarse sanc and fine
1515.5 - - gravel

16

17-117.5

19 S-5 M816 19-20.5 7 Brown. inse to medum SAND, trce

g coarse sanid
209

Granular Sodils Cohesive Soils Remarkl:

BlowstFt. Density Blows/Ft. Density (1) S-1 from s-ger,
(2) Sample S-6 and above dry.

0-4 V.Loose <2 V. Soft (3) Sample S-7weL
4-10 Loose 2-4 Soft

10-30 M. Dense 4-8 M. Stiff
30-50 Dense 8-15 Stiff Boring Log
:50 V. Dense 15-30 V. So" Boring No, SEA.3

>30 Hard Ref. No. 392-8511

Information on this log is a compeiation of subsurface conditions atnd sail or rock classifications obtained from the field as wall as laboratory testing of
samples. Stram have been intarproed by commonnly accepted procedures. The stratum lines may be, transitonal and approximate. Water level
measurements have been nude in te open boreholes at fie time and location irni.cted. and may very with lme. geologic conditon or constructon ac•Tv•Y

• .. ,,111:1 las.ru.
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Project Barson's Construction Boring Log
Landfill Closure Boring No. SEA-38 E A Consultants Inc. Ft. Devens Ref. No. 392-8511

En Invers/Arehltects

Contractor: SOUlEVri~on=Cotp. 5Fetb.&6Feib.86 Caing Size: 3-114 .D. Hollow Slam
EnginremrGeooglat : . SdWItZ Sampler: 1-3/8" I.D. Split Spoon &
Boeing Location : See Sk Plan NX Ce Barrel
Ground Surface Elov.: 247.57 Water Level : 29-. Date: 6 Feb. 86 Caming at: 0'

Sample

Depth -S- m -l- Sample Remarks Stratum
(ft) No. Pen (in) Depth B .awS" Description Description

IRoc. (fIt)

20.5 FMeO Vr medium SAND. ruce to li ti

2121.5 -,,- sand (SP)

22 -
22.5 ----

23
23.5

2424.5 s-6 18/15 24-255 15 Brown. fine SAND, trace-to litte (2)

25 -0 coars -and
25.5 22

25. --

2 7 -7 .
27.5--

28

92 9. 5 s-7 115 29-30.5 a 8rowr fine to medium SAND.sc (3r

3025 9

31
31.5

32--
32.5

33
33.5

34 34.5 s-8 1" 34.35.S 12

.35 Is
35.5 13

36 s-9 18(0 35.5-37 8
315.5 e

37 10
38 s-10 - 37.5- 51V0 (37.5)_

38.5 co-- Tme Fresh to sightlyweatered boolita Very hard to hard, dark grey.
7.5 GRANODIOKRTE with very closely equogranufar biotite

39 - -11_ 37.5 to to closely spaced. fight. planar GRANOOIORInE
39.5 - 4Zoi-nts: -ont -laW (0.*201) to very

40 - ---e1y steeply dipping (70- to 90)4 0Re~o,,ery. 70%

Granular Soils Cohesive Sol Remarks:
(1) S-1 Imm auger.

Blows/FL Density Blows/FL Density (2) Sample S-6 and above dry.

0-4 V.Loo. 42 V. soft (3) Sample S-7 wet.

4-10 Loose 2-4 Soft
1030 M. Dense 4-8 M. Stiff
30-50 Dense 8-15 Stiff i Log
2,50 V. Dene 15-30 V. Stiff Boring No. SEA-3

3- H-rd Ref. No. 392.-8511

Inlormabon on this log is a wompilabon of subsurface conditions and sod or rock cassificatons obtained from the laeod as well as laboratory testing of
samples. Stram have been interpreted by commonly acceooted procedures. The stratum lines may be transitional and approximate. Water leve
measurements have been made in the open boreholes at the time and location indicated, and may vary with time. geologic condition or construction activity

P2 xtra blows 6
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Engt• gim : M. Sdlt•z Sampler : 1-3/8" I.D. $pf• ,%0on +

Boring Loomion : See S•to Plan NX C•'e 8anal
Ground Surface Ekrv. : 247.57 Water Lmmi : 29.5' Date : 6 Feb. 88 Casing at : 0'

Sample
Depth Sample Stratum

(f•) No. Pen (In) Depth RemarksIRec. (ft) Blows/S" Description Description

40.5 Very ,am (o nwa. aatK gray.
6 eOJ•jlnUk=r b•oum

42 11
42.5

4 3 So•m of •l•om•on ,,t 42.S (42.S')

43.5
44

44.5
45

46
48.5

47
47.5

48
48.5

49
4,9.5S50so.s!

51
51.S

52
52.S

53
53.5

54
G4.S

55
SS.S•

56
S6.S

57
ST.S

58
SB.S

59
Sg.S

60

Grlnular Soils Carte=re Soils Remarks:

Blows/Ft. Density Blows/FL Density

0.4 V.Loo• <.2 V. So•
4-10 Loose 2-4 Soft
10-30 M. Derme 4-8 M. Stiff rso.so D... s-•s smf[ Boring Log
>so V. Dense 15-30 V. SlJff IBor•ng No SEA-3

>30 Hard : Rat No 392-6511Snform40on on b"us log is a €ompdaOon ot sublgr/lce cona,•orts • sod or •'ock €lassrflcatlons ob•mirtr•l h'om the field vve•l otSas as laboratory testtng
•urOJes. Stnit,, have been inter!•olod by mmn'mn• accepted procedures. Tho suatvm 5nes may be trlmsJtionat and aDp/oxlmsta. Water level
nealurame•t;i have been r•lCle m • open boreho•N at U•a l•me and IOClliO• indicated, and may vlry with time. geokxj=€ €or•bon or €onsV'uc:mr; act:vr.,•

"•:;',: e• +"aC+" ('+'.I,,,,? ,•11(] ,'ttXlr,=ttt+'..+=
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S E A Consultants Inc.
Engineers/Architects

Cambridge, MA. S. Portand, ME. Wethersfield, CT.

DRILLING CONTRACTOR: Soil Exoloration Corporation MONITORING WELL NO. BAR-4 & WT.4
FOREMAN: Bob Seymour JOB NO: 392-8511 CLIENT: Barsons
METHOD: Hollow Stem Auger & NX Cone airrel LOCATIO-N-:_ I-rtevens LandMfi

DATE

SEA GEOLOGIST/ENGINEER: J. JammalloiM. Schultz START: 2/7/86 FINISH: 2/10/86

BARCAD SAMPLER WELL
No. 1 No. 2 SOIL SAMPLES TAKEN: Yes

GROUNDWATER DEPTH: 10.5' 10.5' 10.9' EQUIPMENT CLEANING: Yes

DATE: 3/17/86 3/17/86 3/17/86 METHOD: Steam Clean and Methanol Rinse

DATUM: TC TC TC MATERIAL TO FACILITATE DRILLING: Yes
TYPE: Water

Height of Top Casing Above Ground Surface 2.75' LEGEND
Protective Casing & Cover
Elev. 228.75'

. Ground Surface IMPERMEABLE SEAL
Elev. 226.00'

. SAND FILTER

Cement Grout
j j BACKFILL MATERIAL

2" Diameter Schedule 40 PVC Threaded
Rush Joint 10-slot sc'een (Depth Range 3.0' To 13.0'

_____Depth 14.0'
p. Depth 16.0'

- BARCAD SAMPLER No. _Depth Bottom 18.5'

a...

Depth 20.5'
_______Depth 23.0'

•/ - BARCAD SAMPLER No. ._. _Depth Bottom 28.0'

.~ NOTE: DEPTHS TO SUBSURFACE STRUCTURES ARE
• 29.2' Depth APPROXIMATE & RELATIVE TO GROUND SURFACE

MONITORING WELL CROSS-SECTION WITH BARCAD SAMPLER INSTALLATION
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IProject : Barson's Construction Boring. Log
~W W ILandf ill Closure Boin No E-

8 E A Consultants Inc. FL Devens Rot.n No. 392-851

Comtractor : Sol E~loratnn C"r. Dam:- a Feb. -10 Fab.686 Casing Size: 3-14* !.D. HoU~ Stem
Engin..rGaologlat: .1. JaMMutO Sampler: 1-3rd5 Split Sppon & NX
BortingLocation : SMS0pa Core Barrel
Ground Surface Elov.: 226.00 Water LewD : U.8 Date: 10 Feb. 86 Casing at: 0

Depth -a pl Sample earDStraption
(I) No. Pn (in) Depth Bo /6Description R-@ak ecito

/Rec. (ft)

s-i 0'-2 - FU.L Frne to noieoum SAND. riace (1) FLL. Fine to meocum SAND. trace
0.5 - - - to Mee cours saond and fine to to kletd cow"a sand and fine to

I coams gravel. trace alit with coarse gravel. trace sit wtm1.5 ---- occasional root occasional roots (SP)

2 .5 - -0-

Fine to medium SAND, itoo coasea
4 45 S-2 Isis 4.55- 8 Brown. finoton odium SAD litl sand and fire gravel (SP/SW)

55 coarseasand andfloe gravel

5.5--a

6- -

(7.55

8 8.5Fro -. tocoarsr. SAND (SW)

995 S-3 18116 9-10.5 4 Brownt, fineto coarse SAND

10 --

1105

121

13.
13.-

1 145 S-4 18/2 14-i&5. 5 Brown, fine tocowrs&SAND, tace -Twcefine gravel below 14'

15___ 3 fine gravel

15.5

16 1.

17 17.5---

18ts__ Fine SAND. little to sore coarse
- ~sand and fire gravel (SP/SW)

198. S-S 111110 19-20.5 6 Brownr.In@eSAND~,lMe tosome
6 medium to coarse san and fine

20 6 gravel

Granular Sods Cohesive Soils Remarks:

8lows/FL Dens4t Blows/Ft. Density (1) S-I from auger.

0-4 V.Looso 42 V. So-ft ()JIcrnImgimnue

4-10 Loose 2-4 soft
10.30 M. Don"e 4-8 Ill. Stiff B rn o
30-50 Dense 8-1S stiff B rn o
3.5o V. Dans* 15-30 V. Stiff Boritg No. SEA-4

1 30 Hard Raf. No. 392-8511
Inforrmanon on ttis log is a corriilaton of subsurface conditions and soil or rock classifications obtained from Mte field as wail as~laboratory testing of
sarrWes Strack have been interpreted by cormmronly accepted Procedures. The stratmflirrmlie may be transitionael and approxirriate. Water level
rneasurernants have been maed in Mie open borehole, at the tMe and location Inlncatedt, and may vary with time, geologic condition or construction activity
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Project : Sarson's Construction I Boring Log9Landfill Closure BoDring No. SEA-4
8 E A Consultants Inc. Ft. Dovens Rot. No. 392-8511
Eng in iier s/A rch ite et e

contractor : Sod Ex~ploraton Corp. Dame: a Feb. -10 Feb. 86 Casing Size: 3-1/4' I.D. Hol~w Szem
Engineeri/eooioglut : JL Jwiflakf Sampleir 1-318* Split Sppon & NX
Boring Loootlon:- See S110 Ran Care Barrel
Ground Surface Ele.. 226.00 Water Lavel : 9.8 Date: 10 Feb.85 Casing at: 0

Depth -am- l- - Sample Remarks Stratum
Pont(ino. PenD(In) Depth Description(fI o Roe. I (ft)t Blowi/6 Dsrito

M0.5 -- -Fine SAND, littl to some coarse
21 21.S - and and fine gravel (SP/SWV)

22 - --

23- Gray. SILT and fine SMID. trace Sift "n fino SAND, nces mediurm
2e3.5 to coarsesn n r~it ese sand and gravel ISM)

2 4 5 S- 24 -24 .2 66O V r hard2 to hard, dark gr ay.

25. C- 60(60 24.2-29.2 11 Fresh to slightly woteetiwad. bioame SjGRANulaO~r re255 - - - ~~GRANOOIORMIE wsith closely toGRN tlfT26mediuma s ,clight1t planar loints:26 . -t" - .L..stpidippng (70- o 90. somne

27275 - eovr W77 -eee

28 2857

30 29.5__ Bottom of Exploration at 29.7 292

30.5

31.

32 - ---

33 - ---

33.5

3434.5

35 -- -

35.5-
36

38.5

37 - __ - __

37.5 --

38- -- -

38.- --

39 -

39.--
40

Granular Soils Cohesive Sods Remarks:
(1) S-1 fromasuger.

Biowstft Density Blows/FL Density (2) AN coring tmies in miruiles

0-4 V.Looae -c2 V. soft
4-10 Loose 2-4 Soft
10-30 U. Dense 4-8 M. Stiff Brn o
30-50 Dons* 9-15 Stiff B rn o

X5 . o" 530 V.Stf Boring No. SEA-4
Inf rmA Do onHargds on iab n o Ref. No. 392-851

Infrmaio onthi lg i a omilaionofsubsurface conditions and sad or rack classificaslons obtaied from the Gled as wall as laboratory testing Of
samp4Les Strata have been interpreted by corrmnory accepted procedures. The straturm lines may be transitional and approximiate. Watear level
measurements have bea numde in the coen boreholes at the time and location indicated, and may vary with tirme, geologic condition or constructofl actlVity.

P2 xtra blows



S E A Consultants Inc.
Engineers/Architects

Cambridge, MA. S. Porland, ME. Wetheralield, CT.

DRILLING CONTRACTOR: Soil Exiforaton Corp. MONITORING WELL NO. BAR-5
FOREMAN: Bob S .eymo JOB NO: 392-8511 CLIENT: Barson's
METHOD: 4" Seamless Casing, NX eor Barrel LOCATION: Ft. Develns

DATE
SEA GEOLOGIST/ENGINEER: M. SChittz START: 2/12/86 FINISH: 2/27/86

BARCAD SAMPLER
No. 1 No. 2 No3 No.4 SOIL SAMPLES TAKEN: Yes

GROUNDWATER DEPTH: 2.15' 3.50, 5.41' 4.2' EQUIPMENT CLEANING: YesMETHOD: .team dlears and rmetaol roseO
DATE: 3/7/86 3/7/86 3/7/86 3/7/86

DATUM: T.C. T.C. T.C. T.C. MATERLALTO FACILITATE DRILUNG: Yes
TYPE: Water

Height of Top Casing Above Ground Surface. 1.14
LEGEND

Protectve Casing & Cover
Elev. 217.5. 5_

- Ground Surface IMPERMEABLE SEAL
Eiev. 216.41 0

SAND FILTER

e [ BACKFILL MATERIAL

"-- ACSDepth 1 N

- A MDepth 17 N

BARCAD SAMPLER No. 2 Depth Bottom 25'

Depth 33'
. Depth36'

BARCAD SAMPLER No. _ Depth Bottom 74

NDeptT 52
-Depth 55'

8'_Det APPROXIMATE & RELATIVE TO0 GROUND SURFACE

MONITORING WELL CROSS-SECTION WITH BARCAD SAMPLER INSTALLATION

-! - --



S E A Consultants Inc.

Engineers/Architects
Cambridge, MA. S. Portland, ME. Wethersfield, CT.

DRILLING CONTRACTOR: Soil E.oration Corp. MONITORING WELL NO. WT-5FOREMAN: Bob Seormour JOB NO: 392.8511 CLIENT: Barson's
METHOD: Hallow Stem Aner LOCATION: Ft. Devens Landfill

DATE
SEA GEOLOGIST/ENGINEER: M. Gitn START: 2/28/86 FINISH: 2128/86
GROUNDWATER LEVEL- SOIL SAMPLES TAKEN: No
DATE: 2/27/86
TIME: 0 EQUIPMENT CLEANING: YesFEET: 22 METHOD: Steam dean and methanol rinse
METHOD: Tape
DATUM: G.S. MATERIAL TO FACILITATE DRILLING: No

TYPE:

LOCKABLE OR SCREW-TYPE
METAL COVER ( ELEV. 218.59

GROUND SURFACE(APPROX. EL 216.35 )-

1 
3" DIA. PROTECTIVE METAL

GUARD PIPE ( HEIGHT A.G.S. 2.24'

IMPERMEABLE SEAL.
(DEPTH RANGESEAL) CEMENTGROUT

2" DIA. SCHEDULE 40. PVC THREADED
BACKFILL FLUSH JOINT RISER PIPE
(DEPTH RANGE 1'.2) (DEPTH RANGE 0'..)

."DIA. BOREHOLEIMPERMEABLE SEAL
(DEPTH RANGE 2-2.5'

" DIA SCHEDULE 40_ PVC THREADED
SAND FILTER FLUSH JOINT 10 -SLOT SCREEN(DEPTH RANGE 2-5.1T) (DEPTH RANGE 3'13')

S~WELLPLUG

NATURAL MATERIAL

*-.... BOTTOM OF SOIL BORING (DEPTH) I5'

MONITORING WELL* CROSS SECTION SCHEMATIC
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Project Barson's Construction Boring Log
Landfill Closure Boring No. SEA-5

S E A Coneultante Inc. Ft. Devens Ref. No. 392-85i,
En4ineerslArehitects

Contractor: Sod Exploraiton Corp. Date: 12 Feb.-27 Fab.86 Casing Size: 3.1/4' I.D. Holhow Stem
EngineoriGeologfat: l. Schultz Sampler : 1-318' .0. Split Spoon &
Boring Location : See Sit Plan NX Core Barrel
Ground Surface EIlv. : 216.41 Water Level : 2.2 Date: 27 Feb. 86 Casing at : 0

Sample
Depth - Sample Stratum

(It) No. Pen (In) Depth Blowsi/G" Description Remarks Description
IRec. (it)

0.5 S-1 0-2 - Peat (1) Peat (PT)

(0.5)
-1- -Fine SAND. some organic silt. lite

meaium sand and peat (SPeOL)

2
2.5

3

"44.5 S-2 15/15 4-5.3 20 Dark Brown, Ane SAND. some
5o organic silt. 5ale medium sand and

- - 60/3 Pas

6 8.5

7
7.5 -

(7.51
8 Fine to medium SAND, vrace

8.5 - inorganic silt coarse sand and fine

9.5 S-3 18/12 9-10.5 17 Brown, fine to medium SAND, race. g (P)

21 inorGanic silt. coarse sand. anrd line
10 - - 15 gravel

12
1Z5

13

1 14.5 S-4 18/18 14-15.5 4 Brown, fine SAND, litte inorganic (14.0Z)
2 silL, trace fine gravel Fine SAND, litle inorganic silt

15 4 trace line gravel (SM)

16 -

1717.-
(17.5")

1i8 --5Fine SAND. :race inorganic silt (SP)

1 19.5 S- 18l18 19.20.5 2 Light brown, fine SAND, trace
2 inorganic silt20 6

Granular Soils Cohesive Soils Remarks:

BowiFL- Density Blows/FL Density (1) Samle S-1 auger.
(2) No recovery first attempt. redrove sampler to obtain soil for classification.

0.4 V.Loose c2 V. Soft (3) Drove ui to adtence hole below 49 leoL
4-10 Loose 2-4 Soft (4) Evidence of soI type on end ot sampler.
10-30 U. Dens 4- U Boring Log
30-50 Dense 8-15 Stiff B rn o

0-50 V. Dense 15-30 V. Stiff Boring No. SEA-5
.>30 Had Ref. No. 392-85 !1

Information on his log isa corrn'lation of subsurface conditions and soil or rock classifications obtained from lie field as wed as laboratory testing of
sampesL Strats have been nterprted by commonly accepted procedures. The stratum fines may be transitional and approximate. Water level
measurements have been mnde in Me open boreholes at the time and location indicated. and may very with time, geologic condition or construction activity.
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Project :Barson- Construction Bo in Logs eLandfill Closure Boc1ring No. SEA-$
* E ACoetants K n. Ft. Devens JRef. No. 392-8511

Contractor: Sod Ezplortati Corp. Data: 12 Feb.-27 Fact, 86 caing Size: 3-1/4* I.D. Hl~lowl Stem
Engin~e@ero~ologil.t M.h SchtIIz sampler: 1-3/8* I.D. Split Soocri &

I~ m~~ Se WU Pa NX Core Barrel
Ground Surfaoe Elo.v 216.41 Water Level: 2.2 Date 27 Feb. 86 Casing at :

Depth Sa peSample RemDScraptuon
(t) No. Pen (in) Depth Blows/6, Description oetDsciin

/Roc. (t

20.5 -in -AD -o ogncsl
21 -(SP)

22
22.5 ----

23

24 2. -6 18118 242. 5 ght brown, fine SAND, trace
2 45 -- inoroanic silt

25.5-

26 - _ _

27-
27.5

28-

29 2. S-7 191 29- ~ 30- 1 Lilght brown. Inin SAND. trace
30_29.5 Inorganic silt

30.5 - --

31 -

31.
32. --5

33-

3 34. s-8 1108 34-3&5 4 Lightb-own. inoSAND. trace
-35__ 7 medium sand Wlh no*c medumn sand belovi 34'

35.5 -

36 -

37
37.5-

38. -

393.5 S-9 18(12 39.40.5 6 Lightibrown, $neSAND. time

40___ 7 medumn sand

Granuliar Soils Cohesive Soils 'Remarks:
- -(1) SamrpleiS-1 sugar.Blows/FL Density Blows/FL Density (2 No r-ecover-y first aterrpt. redrove sampler to obtain soil for classifliction.

0- V.os c2 V. sof (3) Drove maiing ID advance hole below 49 toot-
410 L ~ 2-4 ~(4) Evidence ot sodl type on eand of sampler.

10.30 Lt. Dons 4.8 M. Stiff
30.50 Dense 81 Stiff B rn o

S-50 V. Den"e 1-5-30 V. Stiff Brn o E-
~.0 HardRa.N.3281

Inkirration on this log is a comp~ilation of subsurface conditions arnd soi of rock classiricallons obtained trom Ithe field as well as laboratory testing of
161r1ipfleL Strsaw have been intemrpreted by coffrisnn accepted P=ocduraL The stratur fires may be transitional and approximate. water level

IMeasurements have been rude in the open boreholes at the birne and location indicated, and may vary with time. geoogic condition or consrructiof activity

P2 stra blowis
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IProject Batson's Construction Boring Log
Landfll clsure oring No. SEAS5

S E A Consuftaaife Inc. Ft. Devens Re.No 92Bl
!ngineers/Architecto

Cofitractor Sad Explraio Carp. easing Size: 3-11/4 I.D. Hollow Stem
Iflnflieer~oiogist : 'A. SdtuIM sampler: 1-3(8* I.D. Split Spoon+
flaring Location: Sas Site Pain XCreBre

Ground Surface Ele". 216.41 Water Level: 2.2 Date 27 Feb.686 Casing at : 0'

Depth_ Sample Sa peRmrsStratum

(ft N. Pon (in) -Depth Descrlptlon 0Clto
-Rc (f--)

Fine to mnociurr SAND. trace
41 0.5 inorganic Silt (SF)

41.5 ____

42 -

43 -

43.5-
44

445 s-10 IMS 4-45.5 11 Light broviin finsetoffedurn SAND. (2)

45 - -22__ trace inorganilc sit

45.5 -15

46
48.5 ----

47 -

47.5-

48 -

48.5

4 4.5 S-11 18112 49-50.5 13 Racddsh b.ownfirmSAND. frace (3)
495,1 inorganic silt

50 -- 1

51

52

53 (30________
53. Fin, to coarse SAND. littl to sonme

54 fine to coarse gravel, little
54.5 -nrai -il - -G

S-12 IS 545-c56 33 BSo"n firm bcoarsesSAND, little to iogrisl(WM
55. __00__ aome fine gravel, lMte inorganic silt

56 -5. 60__ - (glacial tilt)

57

58--

59 -

60 S-13 Wf3 59.5-60 18106 Brofiwn stcowrs*GRAVELuand

Granular Soils Coeahve Sod$ Remarks:
Blow/FL ensty ~ W5/F. ~(2) No recoeray first attempt. redio"e sampler to obtain soil for claaaification.

______ esiy Blw~t Dnst (3) Drove casing to advance hole below dO feet.

0-4 V.Loose c2 V. Soft (4) Evidence of soil mmp on end of sampler.
4-0 Loose 2-4 Soft (5) No recovery first afleoMpf redrove samPler to obtain soil for classification-

10-30 M. Denise 4-8 . Stf Boring Log
30-50 Dense 8-15 stiff
-050 V. Dense 15.30 V. stiff Boring No. SEA-5

. 1 230 1 a;d.Le-I Ref. No. 392-8511

Information on thla log is a compilation of subsurface conditions and soil or rock classifications obtained from the held as well as laboratory testing of0 ~samnples. Struts have been interpreted by commnonly accepted procedures. The stratum lOnes may be transitioral arid approximate. Water level
measurements have been mrade in the open boreholes at me time and location indicated, end may vary vith Orrte, geologic condition or construction activity.
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SProject: Barson's Construction Boring Logs eLandfill Closure [Boring No. SEA.5
S E A Consultants Inc. Ft. Devens IRef. No. 392-8511
EngineerslArchitects a lN

Conuittor : Sol Exploration Corp. Casing Size: 3-1/4 I.D. Hollow Stem
EnglnoeriGeologlat : U. Schutlz Sampler: 1-3/8" I.D. Sopl Spoon +

Boring Location : S14 Sit PIM NX Core Barrel
Ground Surface Elev. : 210.41 Water Level : 2.2 Date: 27 Feb. 86 Casing at : 0'

Sample ___

Depth -a -eSample Remarks Stratum
(ft) No. Pen (In) Depth Description Description

/Rec. (fIt)

60.5 Fine to coarse SAND, little to some

616. fine to coarse gravel. litle

62
62.5 ---

63
63.5--

64 64.5

65
655 -

66
86.5

67
675
68 Fine SAND. trace inorganic silt

69 (SP)
695 S-14 18/0 69.5-71 10 Brown, fine SAND, trace inorganic (4)

70 1-1 silt

71 
15

715.-

72
72.5

73
73.5 ,

74 .s -

75
75.5 - _ _7 6 S-15 18i0 75.5-77 8 Brown. fine SAND. trace inorganic (5)

S78.5 12 silt

77 18
77.-

78 S-16 010 78 100Vo (6) "7e.0)
79 - - Corg Tom

C-1 60/39 78-83 15 Fresh to slightly weathered, biotite Very hard to hard. dark grey.
. GRANODIORITE with closely equigranular biotite

-p spaced. fight planar joints; flat (0* GRANOOIORI"E
- -8 to 20*) [Description Continued)

Granular Soils Cohesive Soils Remarks:
(2) No recovery first allmpL redrove sampler to obtain soil for classification.

Blows/FL Density Blows/FL Density (3) Drove casing lo advance hole below 49 feel

0-4 V.Loose <2 V. Sott (4) Evidence of soil type on end of sampler.

4-10 Loose 2-4 soft (5) No recovery first attempt redrove sampler to obtain soil for classificalion.

10-30 M. Dense 4-8 M. Stiff B
So050 Dens. 8-15 Stiff B,
>50 V. Dense 15-30 V. Stiff Boring No. SEA-5

oa 30 Hard Raf. No. 392-8511

Inforrnaton on uls log is a compilation of subsurface conditions and soil or rock classificatons obtained from ths field as well as laboratory testing of V
samples. Strata have been interpreted by commonly accepted pocedureS. The stratum lines may be transitional and appnoximate. Water level
measurements have been made in the ooen boreholes at the time and location indicted, and may vary with time, geologic cond'tion or construction activity
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IProject EBarson's Construction Boring Logs e Landfill closure Boring No. SEA-5
S E A Consultants Inc. Ft. Devens Rotg No. 392-5
Enln*.rs/ArchItect. Ref. No, 3928511

Contractor: Soil Exploration Corp. Caslng Size: 3.1"., I.D. Hollow SIBer
EnglneerGeologiet : M. Schultz Sampler: 1-3,8* .0. Split Spoon

Boring Locatlon : See Sae Plan NX Core Barrel
Ground Surface Elev. : 216.41 Water Level : 2Z2 Date : 27 Feb. 86 Casing at: 0'

Depth Sample SampkeStratum

(ft) No. Pon (in) Depth BlowIs6" Description/Rec. (ft)

.0.5 -r 10 (oescripton continued ...] arid Very hard to hard, dark 9rey,

81 1.5 (Continuea) steeply dipping (45" to 70*) with rn eouigranular bioote
some very steeply (70- to 90") GRANODIORMTE

82 dipping healed joints - many seems
82.5 below 8V

833
83 .5 - Bottom exploraton at 83.0' (83.0')

84
84.5

85
85.5

86

87
87.5

88
88.5

89
9089.5

90.5

91
91.5 --

92
92.5

93 - ___
93.5

94
94.5

95
95.5

96
96.5-

97
97.5

98
98.5

99
99.5-

100

Gganuiar Soils Cohesive Soils Remarke:

BiowsFL Density Blows/FL Density (7) Lost -irculation below 91 feel

0-4 V.Loose <.2 V. Soft
4-10 Loose 2-4 Soft
10-30 M. Dense 4-8 1. Stolg
30-50 Dense 6-1S Stif Boring Log
>50 V. Dense 15-30 V. Stiftf Boing No. SEA-5

3-30 Hard Ref. No. 392-8511

Information on trs log is a compilation of subsurface conditions and soil or rock cAssitications obaineo from the field as well as I-boratory iesing of
samples. Strsta have been interpired by commonly accepted procedures. The stratum lines may be transitional and approximate. Water level
measurements have been made in the open boreholes at Me time and locaton indicated. arid may vary with om.e geooog:c condition or construction acvirv



S E A Consultants Inc.
Engineers/Architects

Cambridge, MA. S. Portland, ME. Wethersfield, CT.

DRILLING CONTRACTOR: Soil Exporation Corporation MONITORING WELL NO. WT-6
FOREMAN: Jim Campbell JOB NO: 392-8611 CLIENT: Barson's

METHOD: Hollow Stem Auger LOCATION: Fort Devens Landfill

DATE
SEA GEOLOGIST/ENGINEER: M.P. Clark START: 8125/86 FINISH: 8/26/86

GROUNDWATER LEVEL: SOIL SAMPLES TAKEN: Yes
DATE: 10/8/86
TIME: 10:00 EQUIPMENT CLEANING: Yes
FEET: 28.65 METHOD: Steam Clean

METHOD: Water Level Indicator
DATUM: Top of Casing MATERIAL TO FACILITATE DRILLING: Yes

TYPE: Water

LOCKABLE OR SCREW-TYPE
METAL COVER ( ELEV._

GROUND SURFACE
APPROX. EL. 252.85

3- DIA. PROTECTIVE METAL
GUARD PIPE (HEIGHT A.G.S. 1.30'

IMPERMEABLE SEAL
(DEPTH RANGE 1.'-.5' )\ CEMENTGROUT

" DIA. SCHEDULE 40 PVC THREADEr

BACKFILL FLUSH JOINT RISER PIPE
DEPTH RANGE (DEPTH RANGE 1.25'AGS-49.5

S6 DIA. BOREHOLE
IMPERMEABLE SEAL

(DEPTH RANGE 39.0'-40.0' ) _

-= ____ _ ~ DIA. SCHEDULE 40 PVC THREADEZ
SFLUSH JOINT 10 -SLOT SCREENSAND FILTER (DEPTH RANGE--E .''95

(DEPTH RANGE 40.05-59.5'
WELL PLUG

NATURAL MATERIAL

q BOTTOM OF SOIL BORING (DEPTH 1015

MONITORING WELL
* CROSS SECTION SCHEMATIC



Page I of 6

Project Barsons' Construction I Boring Log
ILandfill ClosureBoigN.SA6

S E A C o s l a t n .F r e e sR e t. N o . 3 9 2 - 1 36 1 1

icontractor: Soil Exploraltan Cotporation Casing Size : See Note A
Engineeo~eoiagiat : R.P. Clark Sampler: 1 3(8* ID. Soir Spoci

Boring___________________________ Location__________________ :___Sea_____site______Plan__

Ground Surface Elev. : 252.35' Water Level : 28.65' Date 8 /25-8/26186 Casing at: N/A

Sample
Depth - o -In - -ot Sample Remarks Stratum

Pen)No (in) Deft) Biowle/6" Description Description

05 Sl 6t6 0-0.5 1 S- I Brown, line SAND. little meaun, Fine SAND. litte meaurn saic.
S-1A 12110 0.5-1.5 4 sand trace wiorganic saft withl roots, trace inorganic silt (SP)

- S- IA &aown to black Oine SAND.
1.5lbitte, medium sand, trace snorganic

2 -- silt

3 ----

4 Medium SAND. littie coarse arc
4 . 5 fine sand, trace inorganic sill SW,

5 .5 S-2 18/12 5 46 5 7 Tontogray, line to mdium SAND,

6 -6 litte coairsis sand, trace inorgantic

7

88

10 10 5S-3 18/15 10-11.5 6 Tan to grey, medium to coarse
5 SAND. tMet line sand, trace

11 -6 inorganic silt

12~

136

1444

1 5 -

4 fine sand, race inorganic silt
16 --

17
1715-- - -

19~

20 S-5 18/16 20-21.5 Sa SePage 2 of 6forDescription See Pagoe2of6 for Descriptor.

Granular Soils Conesive Soils Remarks:
-lw~ -est lw/t est (A) 3 1/4- LO . Hollow Stem Auger

0-4 V.Looss 42 V. soft
4-10 Loose 2-4 Soft
10.30 M. Dense 4-8 M. Stiff B rn o
30-50 Dense 8-15 Stitf

SO5 V. ensa 15-30 V. Stiff Boring No. SEA-6
-40 I Hard Ref. No. 392-8611

Information on this log is a compilation of subsurface conditions and soil or rock classifications obtained from, me hield as well as laboratory testing of
samples. Strula have beon interpreted by cormmonly accepted orocedureS. The strawrm lines may be transitional and approuimate. Water level
Mneasuremen~ts have beem Mnude in the open borelioles at the time and location inidicated, and mnay vary with imern, geologic condition or construction activity.
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S ~ IProject Barsons' Construction Boring Loci
A Landfill ClosureIt aaltneIc' otDvn Boring No. SEA-6

S 9A Cnsue/rhanets, Inc otD n Ralf. No. 392-6611

Conitnactor: Soil Exploration Corpoation Casing Size Se. NteJ0 A
Englaineuor/oiogist : M.P. Clark Sampler' 1 318' I.D. Split Spoon
Doring Location : Sea Si. Plan
Ground Suriace Mont. : 252.35' waste Level: 28.65' Date: 8125-8126/88 Casing at N/A

Sample
Depth - o (i)-et Sample RmrsStratum

(f I) Pen (In). Dept) BlowsID" Description RmrsDescription

-12. - - T Tan a sy. meiudmw SAND. Mat Medium to coarse SAND, litie fine
21. 7 fins sand. visc. inoganic sift sand and fine gravel, trace

22 inorganic silt (SW)

23 --

23.5 - - - -

24- - - -

24.5 - - - -

25 25.5 19115 25-26.5 7 Tan to gray, madumn to coarse
25.5 - - W~ SAND. li~ttl fins sand. race

26 -.T inorganic sift

27 2.

28- - - -

2928.5- 
- -

29.
30 305 S-7 18(12 30-31.5 9 Brown in an. coarse SAND. little

31 . -1--0 fine to medium sand arnd fine gravel.

31. - 10 trace inorganic uit:

32 -- -

33
33.5

34

35 4
355 S-8 18115 35-36.5 a Brown1 to atuncars SAND and fins

36 a GRAVEL Wiace inorganic salt

38.5 -- -

37
37. 5 - - - -

38- --

39 -

40 - - - -

Gransular Soils Cohesive Soils Remarks:
-twF -est -lw. -est (A) 3 1/4' .D. Hollow Slamn Auger

0.4 V.Loosa '2 V. soft
4-10 Loose 2-4 Soft
10-30 M. Dense 4-8 M. Stif
30-50 Dense 6-15 Stif f Brn o

50 V. Dense 15-30 V. Stiff Brn o E-
3-30 Hard Le.N.3281

Information on bits log is a corrpidaton of subsurface conditions and soil or rocki casaificarons obtained from the field as well as taborator/ testing 0f
samples. Strata hays been interprated by commwonly accepted pr'ocedures, The stratum hres; may be transibonal and approximate. Water level
measuremerns have been made in the cooen boreholas at fte time and location indicated. and may vary with time, geologic condition or construjction activity.
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SProject Barson's Construction Boring Logsee Landfill Closure
u I. Fod De Closuren Boring No. SEA-6

8 E A Consultants.te Fort Devens Rof. No. 392-8611
[EngInEra:rhte

Contractor: Sod Exploraion Corp. Casing Size: See Note A
Engineer/Geologita: M.P. Cuark Sampler: 13/8" S.D. Split Spoor
Boring Location : Sea Se PIa
Ground Surface Elov. .252.85' Water Level : 28.65' Date: 8/25-8/26/86 Casing at : N/A

Sample 
-Depth Sam ple St ratu mDeth - Pen (in) Depth - Description Remarks

(fot) No. /Rc. (ft) Blows/S" -plcrDescription

S- M 1815 40-41.5 6 Brown, moeum to MrseSAND. Fine 10 Maeum SAND. lIe coarse
4- 12 litte fine gravel. race inorganc silt sand and fine Gravel, trace4141. 12 inorganic silt (SW)

42- --

42.5

43 -3.5

44
44.5

45455 5-10 18116 45-46.5 9 Brow, medium SAND. file coarse
4 -- 4 sand and fine sand, trace inorganic
47 48. - 6 silt

47 •
47.5

48
48.5

49

so 5 511 18/15 50-51.5 5 Brown, fine to medium SAND, itte

5 1 6 coarse sand. race inorganic silt
515

52
52.5

53
53.554 -

54.5

55.5 S-12 18/14 55-565 10 Brown, fine to medium SAND. ittle
56 12 coarse sand. r"ace inorganic silt

5756.5 
12

57 -

57.5

58

59
59.5

60 S-13 18/12 60-61.5 S1 S Page 4 of 6 for Descriton See Page 4 of 6 for Doscnpfaon

Granular Soils Cohesive Soils Remarks:

Blows/FL Density Blows/FL Density (A) 3 114" LD. Holow Stem Auger

0-4 V.Loose -2 V. Soft
4.10 Loose 2-4 Soft
10-30 M. Dense 4.8 M. Stiff
30-50 Dense 8-15 Stiff Boring Log

3,50 V. Dense 15.30 V. Stiff Boring No. SEA-6
>30 Hard Ref. No. 392-861

Iniormation on Itis log is a conpilation of subsurface conditions andi sod or rock classiications obtained from the fibld as wall as laboratory teastng ofsamples. Strata have been intorpetd by conr-nonly accepted procedures. The stratum lines may be transitiornl and approximate. Water level
measuroements have been made in the open borsholes at me time and loca.lon iwincated. and may vary wiet tme. geologic condtlion or construction actvy

.- / .a~ -. ,.~ unt.iýr.uuur
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Project Barson's Construction Boring L
Landfill Closure

S E A Consultants Inc. Fort Devens -oing No. S92-6
En,•lneers/ArchifetetJ • Ref No, 9281

Cntrmetor: Sill EzpioratMon Corp. Casing Size :SOO Note A
Englne.iGeologlst : M.P. Clark Sampler: 13/8 S.D. Split Spoon

Boring Latlon : See Site Plan
Ground Surface Elov. : 252.85' Water Lvel : 28.65' Dae: 8/25-8/25/86 Casing at: N/A

Sample
Depth -. -Sample Remarks Stratum
(It) No. Pen (in) Depth Blows/6" DescriptionR Description

/Rec. (ft)

- 9 Brown, fins e medium SAND, trace Fine to medium SAND, lttl coarse
61.1.5 9 inorganic sdt wind. trace inorganic sdt (SW)

625

63-- --

64.-

5-14 1M16 65-66.5 12 Brown. fineb i medium SAND, title

66 14 coarse sand, trace inorganic slit
667

67.5 --

68- -

69. - ---

70 S-15 18&16 70-71.5 10 rown. fine lomsedum SAND. lite

12 ....2 coarse sand, trace inorganic silt
7113

72! --

73
73.5

74 -- -

74.5

75 5S-16 18/8 75-76.5 10 Brown to tan, fine in medium SAND,
76 12 little coarse sand. trace inorganic

71.5 -- 
silt

77
77..-5-

78 -- -.
79 -- 

Fne SAND. trace inorganic soi

79- 
(SP)

nur Sods Cohesive Soils Remarks:S,.....(A) 3 1/4" LD. Holow S _Auger
Blows/FL Density Bows/FL Density

0-4 V.Looss <2 V. Soft
4-10 Loose 2-4 Soft
10-30 IM. Dense 4. . SSff Boring Log
30-50 Dense 8-15 Stiff B Log
250 V. Dense 15-30 V. Stiff Boring No. SEA.-

- - 2.30 1 Hard Ref. No. 392'

lnforrmation on this log is a compilation of subsurface conditions and sod or rock cluitcaUnons Obwned rom itle field as well as laboratory :estng of
samples. Strom have been interpreted by commonly accepted procedures. The Stratum lines may be transitional and approximraw. Water level
measurpents have been nade in the open boreholes a!t the bre end locailon indicated, and may vary with tiae, geologic condition or constructiOn aCwtv.
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Project : arson's Construction Boring Log
Landfill Closure Brn o E-

8 E A Consultents Inc. Fort Devens Borin No. SEAB6f

Remct, olE~i CorP. Casing Size : See Note A
Eniedolgs &.Clark____ ~ ~ A O~~~ sampler: 1318 .0.Split Soon

-rudsraeEo. 228 Waetr Level :28.85' Date: 8/25-9/26/88 Casing at : N/A

Sample
Depth - o -i)Dpt SampleReakSttu

(fit) Igo. 0e (i) eth Bows/a" DescriptionDecito
/Roe. (it)

80 5 S17 1&116 80-8 1.5 9ll Brwln AD rc nrai 7nto very tine SAND. vace
12. -il- inorganic, silt (SP)

81815

82
I .5 . -

83.

84 - ---

5 -S`8 1EV12 85-86.5 10 Brown, fine SAND, trace inorganic

86 91 il

87.

88 -- --

89 - -- -

89.5 - -

90 90. 1-9 sti 9091.5 a Brow.t tan. vary fine SAND. trace

91 - inorganic silt

93 FineSILT'Y SAND. trace clay (SLMi

93.5
94-

95~ 95.5_20 18_1 95-96.5 4 Gray to blue, fine SILTY SAND.

96 -7 trace clay
96.5 9

97 - ___

97.5

98

99 - _ _ -

99.5

100 S-21 ISM1S 100-101.5 6 See Page 6of6lfor Descripton SaoePage 6of6 for Descnptort

Graulsjar Sois Cohesive Soils Remarks:

Blows/FL Density Blows/FL. Density (A31/-IDHolwSaAue

0-4 V.Looso <~2 V. soft
4-10 L~oose 2-4 Soft
10-30 M. Denmse 48 M. Stiog
30-50 Dense 8-15 Stiff BoringLo
3.50 V. Dense 15.30 V. Stif Boring No. SEA-6

S.3 Har Ret. No. 392-66111

nLoratn on this log is a compilation of subsurface conditions and soil or rock classifications obtained from the field as well as laboratory testing ot
samples. Stouls have been interpreted by commonly accepted procedures. The s~tratumn lines may be transitional and approximate. Watot level
mneasuremlents have been made in the open boreholes at the time and location mnodcsiod. and may vary vwth time, geologic condition or cons tuctioin acavity

recvc'ec Daoer *iizsunit .-- ris irvlinlni
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Project Sarson's Construction Boring La ,'
Landfill Closure Boring No. "SE

S E A Consultante Inc. Fort Devens Ref No 392-96-
Enilneer*/Archltects I

Contractor: Sad ESp'o• ` Corp. Casing Size: See Note A
Enginoeweloglot : M.P. CLvk Sampler: 13/h' I.D. Spit Spoon

Boring Loction : See Sit Plan
Ground Surface Ewev.: 252.85' Water Level : 28.85' Date: 8125-8120/86 Casing at: N/A

Sample
-et Sample Remarks StratumNo. Pen (In) Depth Blowi/6" Description Description

-o. /Ro. (f - _

100 Grey in blue, ins SILTY SAND. Fne SILTY SAND, tace ciay (SM)101, c lay
1.5 --- - (101.5') (101.5')

102 -Bottom of Exploration

103-

104---
104.5 ---

105-
105.5 -1

106 -

106.5 - --

107
107.5 --

108
108.5 --

109

11011.
Il '

112

111.5 -- --

1124-
112.5-

113

114
114.5

1157-
1175!

116.

119

120 --- -

Gnrnular Soils Cohrvey Soils Remarks:
(A) 3 1/4 LD HIoDlow Semn Auger

Bloiw/Ft Density Blows/FL Density

0-4 V.Loose <2 V. Soft
4-10 Loose 2-4 Soft
10-30 M. Dnse 4-8 M. Stff
30-O Dane" 8-15 Stiff Boring • g•
.-S V. Dens 15-30 V. Stiff Boring No. SEA-.'

>30 Hard I Rat. No. 392--

Information on this log isa compilation of subsurface concitions anrd sod or rock classiflcations obtained from the hold as well as laboratory lusting of
samples. Strata have been interpreted by comnmonly accepted procedures. The stratum lnes may be tnsitional ard approximate. Water level
measurments have been made in the ooen borsholes at the time and location indicated, and may vary with time, geologic condition or construction activiry• '



S E A Consultants Inc.
Engineers/Architects

Cambridge, MA. S. Portland, ME. Wethersfield, CT.

DRILLING CONTRACTOR: Soil Exporation Corporation MONITORING WELL NO. WT-7

FOREMAN: Jim Campbell JOB NO: 392.8611 CLIENT: Barson's

METHOD: Hollow Stem Auger/ Casing LOCATION: Fort Deven's Landfill
DATE

SEA GEOLOGIST/ENGINEER: M.P. Clark START: 912/86 FINISH: 9/4/86

GROUNDWATER LEVEL- SOIL SAMPLES TAKEN: Yes

DATE: 10/8/86
TIME: 11:00 EQUIPMENT CLEANING: Yes
FEET: 18.65 METHOD: Steam Clean

METHOD: Water Level Indicator

DATUM: Top of Casing MATERIAL TO FACILITATE DRILLING: Yes
TYPE: Water

LOCKABLE OR SCREW-TYPE
METAL COVER ( ELEV.

GROUND SURFACE

(APPROX. EL. 235.16 ''

3" DIA. PROTECTIVE METAL

GUARD PIPE ( HEIGHT A.G.S. 1.88

IMPERMEABLE SEAL
(DEPTH RANGE N/A ) CEMENTGROUT

2" DIA. SCHEDULE 40 PVC THREADED

BACKFILL FLUSH JOINT RISER PIPE

(DEPTH RANGE 00*-60 ) (DEPTH RANGE 1.75*AGS-11.0'

6 r DIA. BOREHOLE

IMPERMEABLE SEAL

(DEPTH RANGE 6.0'-8.0' ) _

_ _ ~ DIA. SCHEDULE 40 PVCTHREADED

SAND FILTER FLUSH JOINT 10 -SLOT SCREEN

DEPTH RANGE 8.0'-21.0 
(DEPTH RANGE 11.0-21.0

WELL PLUG

NATURAL MATERIAL

, -.- BOTTOM OF SOIL BORING (DEPTH 1015'

MONITORING WELL
CROSS SECTION SCHEMATIC

,ecvcled ,acer ,..,,I... , and *--n rtls nw
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Project Barsons' Construction Boring Log
Landfill Closure Boring No. SEA

S I A Consultants lIn. Fort Devens Rat. No. 392.e"Engineers/Architects,
SContractor : Sa E~xploation Co~watn Casing Size : See Note A

Engineor/Goliogilt: M.P. CLatk Sampler: 1 3/8* I.D. Split Spocn

Boring Location: See SU Plan
Ground Surface Elev. 235.16 Water Level : 18.65' Date: 912-9/4/86 Casing at : N/A

- ~ Sample-
Depth - Sample Remarks Stratum

(ft) No. Pen (In) Depth Blows/6" Description Description
/Roe. (It)

5S-1 18&16 0-1.5 4 Tan to brown, fine to medium SAND. Fine to medium SAND. liaie c:
4 lI.e coaru sand. snce inorgdnic sand, trace inorganic silt (SV'

1 . ... s il t

2.5

3 3.5 Fine SAND, trace inorganic ilt (SP)

4 4.5

5 5.S -2 18/15 5-6.5 6 Tan, fine SAND, trace inorganic silt

6 ,7

7
7.5 - -

8

9
9.5 - ---

1010.5 S-3 18/15 10-11.5 7 Tan, fine SAND. trace inorganic silt

a
11.1' -

12 -.-.

13
13.5

15 1 S-4 18/15 15-16.5 5 Tan. fine SAND, trace norganic silt

167

1717.5 -.-.-

18. -,

19 -9-.5

20 s-5 18/15 20-21.5 4 See Page 2 of 6 for Desriptorn See Page 2 of 6 for Description

Granulia Soils Cohesive Soils Remarks:

Blows/FL Density Blows/Ft. Density (A) 3 1/4"I.D. Hollow Slam

0-4 V.Loose -c2 V. Soft
4-10 Loose 2-4 Soft

10-30 M.enseo - M. StifBoring Log
30-50 Dense 8.15 Stiff

.50 V. Dense 15-30 V. Stiff BSring No. SEA-7

- - 30 Hard Rtef. No. 392-86113

Information on tiis log is a comptialion of subsurface conditions and soil or rock classifications obtained from th, field as well as laboratory es77t• -of
samples. Strata have been inte'proted by commonly accepted proceoures. The stratum lines may be transitional and approximate. Water level
rrmeasurements have been made in the open boreholas at Me tine and location indicated, and may vary with lmin, geolcgic condition or cons:ruction activi:



Page 2 of a

SProject Barsons' Construction Boring Log
e Landfill Closure i Log

s E A Consultants Inc. Fort Devens R in. No. 392-8611392-
EnalneerelArchltecte I

Contractor: Sod Explomw Corpoation Casing Size: Sao Note A
EnglnseriGologlta : 16P. Clark Sampler: 1 3/" 1.0. Split Spoon

Boring Loction : 855 Sil Plan
Ground Surface Elov. : 25.16f Water Leel : 18.65' Date: 912-94/88 Casing at: N/A

Sample

Depth-S m Sample Remarks Stratum
(it) No. Pon (In) Depth Blow$l6" Description Description

/Rec. if )

20.5 7 Tan, Fine SAND, race inorganic sit Very fine to fine SAND. uase

21 1.5 10 inorganic silt (SP)

22 -

23
23.5

24 ----
24.5 -.-.-.-

25 .5 S-6 18/16 25-26.5 8 Tan, fin SAND. trac inorganic silt

26 ..25.5 -

27
27.5

28
2.5 --

29
29.5

30 S-7 18/15 30-31.5 6 Brown, very fine SAND, trace

31 a inorganic silt

31.5 -.-.- -

32
32.5

33 -...
33.5

34----
34.5-

35 35.5 S-8 18/12 35-36.5 5 Brown, Ine SAND. tac inorganic

3 6 - -i t

3738.5 
7

37 --

37.5

38
38.5

39

40

Grmular S•ils Cohesive Soas Remarks:
D (A) 3 1/4- LD. Ho"ow Stin AugerB~ow'Ft. Deety BowrFt. Density

0-4 V.Loose <2 V. Soft
4-10 Loose 2-4 Soft
10-30 M. Dotn" 4-8 M. Stiff -- • -
30.50 Do"e5,1, -ssa Boring Log

.50 V. Dense 15-30 V. Stiff Boring No. SEA-7
I 1 30 Hard Ref. No. 392-86113

Informatlon on this log is a compilation of subsurface conditions and aod or rock classiiicalons Obtain"r from the held as well as laboratory testing of
samples. Strata hive been interpreted by commonly acceaptd procedures. The maturm lines may be lramaitional and approximate. Water level
measurements have boei made in the open boreholes at Me tim•l•nd location indicated, and may vary with time. geologic condition or construction actrviry

'ec c!ed caoer and -rm,-.nnwm
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Project Barson's Construction Boring Log
Landfill Closure Boring No. SEA-7

S E A Consultants Inc. Fort Devens Rot. No. 3922-811
EnIrniere/Architects

contractor : Sil E.xporation COrp. Casing Size: See Note A
EnglineerOeologist : M.P. Clark Sampler: 128" I.D. Splt Spool

BoDring Locatlon: See Site PlaI
Ground Surface Elev. : 235.16 Water Level : 18.65' Oat: 912-914/86 Casing at : N/A

Sample
Depth Sample -am-le Stratum

(SNo. Pmn (in) Depth Blow DescriptionRemarks Description

/Rec. (ft)

S-9 18&15 40-41.5 7 Brown, line SAND. trace inorganic Fine SAND, itsto no r•io .- :o
40.5 - silt coarse Sand. trace inorganic Sil

41415 - (SP)

42 ---
42.5

43
43.5

44
44.5 ----

465- 4 45 5 -10 18/12 45-46.5 9 Brown, finis SAND, Utdoi medium to

46 . coaruse sand, trace inrgnic sift

46.5 --- 11

47
47.5

48
48.5

49
49.5 -.-

50 5-11 istis 50-51.5 11 Brown. Ana SAND. trace inorganic

51 
14 Silt

51.5 1

52- - _ _

52.5 -

53
53.!

54
54.5

55
55.5 S-12 1M12 55-56.5 11 Brown, fine sand, trace inorganic

13 silit56 ~sf
656.5 20

.57
57.5

58 - - --

59 --

5-13 1&14 60-61.5 12 See Page 4 of 6 for Desription See Page 4 of 6 for Descripton

Granular Soils Cohesive So0S Remarks:

Blows/Ft. Density Blows/FL Density (A) 3 1/4LD. H Stn Aug&

0-4 V.Loosi. c2 V. Soft
4-10 Loose 2-4 Soft
10-30 M. Denr 4-8 M. St•ff
30-SO Dens 8-15 Stiff Boring Log

,50 V. Dense 15-30 V. Stiff Boring Ho. SEA-7
-.30 H-rd Rol. No. 392-8611

Infom1aton on this " is a compilation of subsurface conditions and soil or rock ciasifications Obtained from the field as well as laboratory testing of
samples. Strata have been interpieled by commonly accepted procedures. The Stratum lines may be transitional and approximate. Water level
measurements have been mnde in the open boreholes &t the time and Iocaton indicated. and may vary with irns, geologic conditon or construction activity
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Project Barson's Construction Boring Log
Landfill Closure Boring No. SEA-7

S I A consultants Inc. Fort Devens Ref. No. 392-8611
Enclneers/Archlteoto

Cona-m r:r Soi Cop. Caslng Size :Se6 Note A
Engaee.Geologla : M.P. Ck Sampler: 13/8 L.D, Solt poon

aorig Loostlon : See Sit plan
Ground Surface Elev.: 235.1 V Water Level: 18.65T Date: 92-9/4186 eaeing at: NIA

DepthSample Sample Remarks Stratum

(ft) No. Pen (in) Depth Blows/6" Description Description
IRec. (ft)

-.- 12 Brown. fie SAND. yrat inorganic Fne SAND. aome medium send,61 61.5 -15 ilt nee inorganic silt (SP)

62
82.5

63

64 64.5

65.5 S-14 16/15 656.5 10 Brwr, fine SAND. asce inorganic

6610 Silt

66
67 -.-.-

68

69
69.5

70 118i5 1/15 70-71.5 a Tanxi torb m fine SAND. some

71 11 medium sand, tae i•orga.ic silt
71.5 -. 11

72
72.5 -73 -.... -

73.

74
74.5-

75 - _ _ -
75.5 S-16 18/14 75-76.5 12 Tan to brown, fine SAND. some

76 12 medium sar 1 nd ce inorganic silt

7 6.5-16
77

77.5 -.-.

78
78.5

79
79--

80

Granular Soils Cohesive Soils Remarks:
- - (A) 3 1i4" LD. Hollow Stemn Auger

SlowalF D.nsity Blowi/FL Density

0-4 V.Loose 42 V. Soft
4-10 Loose 2-4 Soft

10.30 U. Dense 4.8 . St Boring Log
30.50 Dense 8-15 Stiff

:P50 V. Dense 15.30 V. Stiff Boring No. SEA-7
>30 HerdlRf o.32•1

Information on tis is a l omgilaion of subsurface conditons and sold or rock classificatons obtlined from 'he lid as well as laboratory tesWong Of
;IIliMOOL Srata have been interpreted by commonly accepted procedures. The stratum lines may be transibonal and approximate. Water level
nmasurements have been mrade in the open boreholieis at the •'me ard location indicated. and may vary wih tirime. geologic condition or constructon actvt•. i

recvcjed Dan er ,.,.,h urnt *'lin d ir e i rmin i.a



Pag , of 6

S• Project Barson's Construction Boring Log
Landfill Closure Boring No. SEA-7

S E A Consuitants Inc. Fort Devens Ref. No. 392-8611
EntilneerslArohlteots

Contractor: Sod Expiorali Corp. Casing Size: See Note A
Englnewr/Geologlst: M.P. Cark Sampler: 13/8' W.D. Split Spoon

Boring Location : See Sie Plan
Ground Surface ierv.: 235.11r Water Lovel: 13.13' Date: 012914/86 Casing at: N/A

Sam ple .......
Depth n - - - Sample Rarke DStratum

(It) No. Pen (In) Depth alowsl6" Description DescriptionIRec. (It)

S0. 1s18 80-81.5 15 Srown. fre SAND, neace inorganic Fine' SAND, lita to no medium
80.516 -ilt sand. tDace inorganic silt (SP)

8 1 m _.---

815 - - ,.

82 - -,

83 -
835.5

84
84.5

8585.6 S-18 18/16 85-86.5 12 Brown•m neSAND. trace inorganic

86 
1 

-5 
silt

87

89 1 -5 -i--

88 - - --
98.5-

89 - --....-

89.5 -- -

90 S-20 1&/15 90-91.5 15 Br•ow. Ine SAND. trca inorganic

96 1 silt

92

97.

93.5

94
94 5955S S-20 ,, 18/15 95-'96.5 19) Brow, fine SAND, tra5ce 0roigans

961--6 j lilt

97 --..--

98
99 -.-.-.-

100 S-21 18/16 100'-101. 16 See Page 6 of 6 lor Descynpon See Page 6 of 6 f Dscripcon

Grinular Sods Cohesive Soils Remarks:
OlwFt. Density -low/Ft Density (A) 31/4- IMD. HoKlw Slam Auge

0-4 VLocae 42 V. Soft
4-10 Loose 2-4 Soft
10-30 &. Dnse 44 M. Stiff
30-50 Dons 8-15 Stiff Boring Log

50 1V. Dzen 15-30 V. SOd Boring No. SEA-7
.30 -ard IRef. No. 392-8611

Inflormatio on this log is a Comoilation of subsurace conditions and sod or rock clasi•ical•ons obtained from the field as wall as laboratory testng of

OSVVltle Strata have bee intlflroeted by cortfly accepted procedures. The s5Utum linsis may be ifansmto and approximate. Water level
meeUroments have been nude in Me oeon boreholes at tho time end location indicated. and may vary wth time. geologic condition or construction activity
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Project :Barson's Construction Boring Log"se Landfill Closure Brn o E-
S E A Consultants Inc. Fort Devons oRen. No. 392-891
EnglneersiArohiltato

Contractor : SWl ExPlraln COrP. Casing Size: Sea Note A
EngineeulG~ologlet : ALIP. Clark Sampler: 13' ID. Split Spoct

Sating Location : S.@ Ste Plan
Gtound Surfacie Eleov.: 235. 1 V Water Level: ¶8.065 oal 9/2-914/86 Caolng at: N/A

Depth -am- l- - Sample Remarks Stratum
(ift) No. Pon (in) Depth *lowa/6" Description Description

Maec. (f t)

1005 0 wirkw SAND. 100t medium Fro SAND, ltule to no mediumn
1 11 sadtrbsOwncsdt aelid trace inorganic silt

115(101.5) (101.56)--
102 -- - Banoumof Expionaon

----

103

104 --

1104.5--

105

106 -

107-
107.5

108-
lot5s

109
109.5-

110

1111.

112 -

112.5

113-

114
114.5

115
115.5

116
116.!

117
117.5

118-

119 -

1191 -

120

Gi'anul Soila Cohesive Sodsa Remarks:
B-wsF. -est BosF. -Dnst (A) 31/4L ID. .Hollow StormAuger

0-4 V.Looae -4 V. Soft
4.10 Lao"a 2.4 Soft
10-30 it. Dan"a 4-8 M. StiffBoigL ]

305 es 8-15 Stiff Boring Lo.gE-
3.50 V. Dense 15-30 V. StitffBngNo E

'.30ar Relf. No. 392-8611

nlnormaiT~ot on this "o is a compoietion of subsurface coniditiona "n sail or rock classificallona obtained from the filed at wail as laboratory toestin~g of
SenVWea Strata have been~ intorprlad by comonwily accepte procedures. The atratum linea may be trainsitional and approximate. Waler level
lmfsur*Meras have been made in the open boraholas at the timeS and location indicated. and maly verly vZth time. geologic conldition or conatruccon activiiTy W



~P CON-TEST Inc.

,i WELL OR LOG OF BORING NO._..8
w o.• z PIEZOMETER 0 DATE DRILLED: -2/14-2/19/90

a. ,.0 CONSTRUCTION PROJECT.- FORT DEVENS
B: Z W i , JOB # 8329 w

aLi
mw Uo -- w !DETECTOR: TIP 2

8"/8S DESCRIPTION

-J

i , i

z0
65'• z

Li
m

70o

_75'

-80'

85'

COMMENTS: WATER LEVEL MEASUREMENTS
FILTER PACK: '6 "TO '72' 7: 8D - 7.3

BENTONITE: _QZTO 66'6_ ,
W GEOLOGIST: k. SIMMONS DRAWN BY: JA.D. SCREEN: Z 1' TO.. ATM TOP OF CASINGPDATUM: 8 GALLNS

"GOOIT -ASMOSDAW YJAD PURGING: 80 GALLONS



see
S E A Consultants Inc.
Engineers/IArchitects

Cambridge, MA. S. Portland, ME. Wethersfield, CT.

DRILLING CONTRACTOR: Soil Exploration Corporation MONITORING WELL NO. Bar-9 & WT-9
FOREMAN: Jim~ Camtpbell JOB NO: 392-8611 CLIENT: barson's
METHOD: Auger, Drive anid Wvash LOCA -ON 10lU-n' a~i

SEA GEOLOGIST/ENGINEER: M.P. Clark DATE
START: 9/10186 FINISH: 9/15/86

BARCAD SAMPLER WELL
No. 1 No. 2 SOIL SAMPLES TAKEN:

GROUNDWATER DEPTH: 10.85 .10.41 10.40 EOUIPMENT CLEANING: Yes

DATE: 10/8/86 1 0/8/86 10/8/86 MEHDSarCln

DATUM: Top of Casing MATERIAL TO FACILITATE DRILLING: Yes

TYPE: Water

Height of Top Casing Above Ground Surface 1.28
LEGEND

Protective Casing & Cover

Ground Surface IMPERMEABLE SEAL
Elev. 222.94

SAND FILTER

Cement Grout__

UBACKFILL MATE511AL

0 00

- 2' Diameter Schedule 40 PVC Threaded
Flush Jointl1O-slot screen (Depth Range 15.0' To 25.0'

S10 Depth 30.0'
'~' < _______Depth 35.0'

BARCAD SAMPLER No. 2 _Depth Bottom _40.0'

_____Depth 89.0'
" ý/'// _________Depth 94.0'

p -BARCAD SAMPLER No. 1 Depth Bottom 100.0'

NOTE: DEPTHS TO SUBSURFACE STRUCTURES ARE

101-5' Depth APPROXIMATE & RELATIVE TO GROUND SURFACE

MONITORING WELL CROSS-SECTION WITH BARCAD SAMPLER INSTALLATION
-acc-ed paper i... tg itd tensirir rnmel



Page I o 6

Project Barsons' Construction Boring Log
Landfill Closure Boring No. SE A-9

S8 A Consultante Inc. Fort Davens Ref. No. 392-8611
EnlineerslArchlteets I

Contnactor: S• Casing Six* : See Nola AEnSlnef/O oto x: P. CJSampler: !T I.D. Spl Spoon
Englneeev~eologila: ALP. Clark
Boring Location : see SkePlaf
Ground Surface Elov.: 222.94' Water Level : 10.40 Date: 9/10.9/15/06 Casing at : N/A

Depth Samplemple Remrk Stratum

(ft) No. Pen (in) Depth Blowlae" Description Description
IRoe. (it)

S-1 1W16 0-115 5 Brown. hin SAND, le medium Fine SAND. iltle meodum sand.
0.5 -.-. 5 sand, lace roots wice roots (SP)

1 1.7 (i.O)__________
1.5 Fne to coarse SAND. little fine

2 gravel (SW)
2.5

4 a- - -45 - -,

.S-2 .115 5-6.5 4 Brown to taen fines to cowa SAND.5. 7 life* fin* gravel

6 e6 6ii

7.5 - (8.0__

8 Fine to coarse SAND. lite fine8.5 gravel with occasional inorganic sill

9 -layers (SW- SM)
9.5

0 0 .S,-3 181`14 10-11.5 12 Brown to tam fne to orae SAND.
14 litite fine gravel with occasionaJ

-a11 11 inorganic Silt layers

1 21 -

13

14 14.5

15• -4sa 1..1 i5-16.5 S grown to fan fn to coam SAND.
6 litte fine gravel with occasional

16 inorganic &it layers

1717.5.

is181.s " - - -

19 -

20 S-S 18f12 20"-21.5* 9 S Page 2 of 6 for Descrion S ePage 2 of 6 for Descnpton

Otanula So-a Cohesive Soils Remarks

Blow$/FL Density Blowv/Ft. Density (A) 3 VC ID. Nohlow Slam
1 (1) Was sample

0-4 V.Loosa• 2 V. Sot!
4-10 Loose 2-4 Soft
10-30 M.Den•s •L St Boring Log
30-50 Don". 8-15 Stiff

=,50 V. Dense 15-30 V. Stiff Boring No. SE A-9
I 30 Hard Ref. No. 392-861'

Information on this log is a compilation of subsurface conditions and soa or rock classifications obtained from the field as well as laboratory tasting of
samples. Suts have been intorwetd by commronly accepted procedures. The stratum lines may be ransitional and appoximate. Water level
measurements have been mode in the open boreholes at the time and location indicated, and may vary with tine. geologic condion or construction activity



Page 2 of 6

Project : Barsons' Construction Boring Log
Landfill Closure Boring No. SE A-9

s E A Coneultants Inc. Fort Devens Ref. No. 392-8611
E n l, n eer•/A rc hlteeta,

Conuctor : Sod ElOratIon CorP. Ce--n- Size: See Note A
EngineerlGeiloglat : #.P. Clk Sampler: 13/8' I.D. Split Spoon

Boring Loaetion : See Ste Plan
Ground Surfac. Elev. 222.94' Water Level : 10.40' Date : 9/10-9115/86 Caming at : N/A

Sample
Depth Sample Remarks Stratum

(f t) No. Pen (In) Depth Blows/6" Description Description
/IRe. (ft)

20.5 - Brown, fine to coarse SAND. lite Fine to coarse SAND, ftte fine

21 g fin. gravel. race inorganic silt gravel, trace inorganic sit21.5 (SW-SM)

22 (22.01)
22.5 Silly •nae SAND (SM)

23

24
245

25 S-6 1S/12 25-26.5 6 Brown, silly fine SAND
25.5

26 -

26 2.5 9(27.0")27 Fine ti medium SAND. h10 coarse

27.5 sand. trace inorganic silt (SW-SM)

28
28.5

29
29.5

30 S-7 18/0 30-31.5 7 Brown to grey, fine to medium (1)
30.5 7 SAND, litle coarse sand, trace

31 .5 8 inorganic silt

32

32.5

33
33.5

34
35

S35. S8 WASH 30-35 Brown to grey. fine to medium
SAND. little coarse sand, trace

36 - inorganic sit
38.5

37
37.5

38
38.5

39
39.5

40

Granular Soils Cohesive S61is Remarks:
(A) 3 1/4 .C. Hollow Slim Auger

Biows/FL Density Blows'FL Density (1) Wash sample

C-4 V.Loos <2 V. Sofi
4-10 Loose 2-4 Soft
io030 M.Dense" M. Still:0.3 M...s 4-e M. ,,,Boring Log
30-50 Dense 8-15 Stiff

>50 V. Dense 15-30 V. Stiff Boring No. SE A-9

1 Ref. No. 392-6611

Intormation on this log isa comprdabon of subsurface conditions and sod or rock clasaincatons obained &oam the hold as well as laboratory testing of
samples. Strata have been inteworeted by commonly accepted procedures. The stratum lines may be nsmsitoriaJ aMd approximate. Water level
measure•mnts have been made in the open boreholes at the tir,, and location indicated, and may vary with time. geologic condition or construction activil

recycled paper .'his undt 4.riniroiiTT1ii



Page 3 of 6

Project Barson's Construction Boring Log
Landfill Closure Boring No. SEA-9

S E A Consultants Inc. Fort Devens Ref. No. 392-8611
En ilneerslArohitecte

Contractor: S30 Exploitatn Corp. Casing Size: See Note A
Engniaertooologut : ILP. Clark Sampler: I3/5" .D. it Spoon

Boring Locaio : Som Se Plan
Ground Surface mev.: 222.94' Water Level 10 40a Date: 0110.-915/86 Casing at : N/A

Sample Stratum

Depth -a- p - Sample Remarks Stritio
(ft) No. Pen (in) Depth Blows" Description Description

/Reo. (ft) __Finetocoarse__A

"- -9 WASH 35-40 8rown to grey, ine to coarse SAND, Fne to coarse SAND. some to no
E 40.5 "M no orgac oft OIne gravel. -ince to little inrtganc

14 st (SW-SM)
41.5

42
42.5

43
43.5

44
44.5

45 4 s-10 lm 45-46.5 12 No rcovary

46 
is

46.5 -- -19

47
47.5 -.-.- . -

48
48.5

49
49.5 - ---

50 S-.11 I16 50-51.5 17 Brow to gray, fin to coarse SAND.
5 19-some tine grevel lit.be inorganic silt

515 14

52
52.5- -

53

54
54.5 -

S 5.$ S-12 1/15 55-56.5 1 Brown to grey, ine to coarse SAND,

56 
is Some fin gravel, Ma, inorganic stt

56.5 -13

57 --.-.
55-57.5

58.-

59

60 S-13 18/6 60'-61.51 9 Sao Page 4 of 6 for Desciption See Page 4 of 6 for Descnriton

Granulrar Sails Cohesive Sodts Remarka:

Blo /t. Density BIows/FL Density (A) 3 Ur miD. o wSte mAuge

- . - (1) wash =fpio
0,4 V.Loos. 42 V. Soft

4-10 Loose 2-4 soft
10-30 M. Doen " -8 M. Stiff
30-50 Dense a-15 Stiff Boring Log

.50 V. Dense 15-30 V. Stiff Borng No. SEA-9

I I 30 Hard Ref. No. 392-8611

Information on this og is a compilation of subsurface conditions afn soid or rock clUassici...ons Obtained from the held as well as laboratory testing of
semples. Sbtta have been minrpreted by commionly accepted oceaures. The statum lines may be ransitionar and approximiae. Water level

masrmnts; have been nade in the open borahoiss at the tim. and location windcated. and may vary wril tme, geologic coneltion or construction aCtV; V

Kmsirm -
'Y________



Page 4 of 6

5I ~ IProject Barson's Construction Boring Log
S E A Consultants Inc. Fort Devens Be. o .rin-g1
En gin ear/Archit ects Lad0lCoueRf o E-

Engine.4Geologisuf: ALP. CLark Sampler:ITS*81.D. Split Spoon
Boring Location : S*1e 5Sit Plan
Ground Surface 5Elv. 222.94' Water Levell: 10.40' Date 9/10-9/I 5/56 Casing at N/A

Det ample Sa peRmrsStratum

(I) No. Po (In) Depth Bws6DescriptlonDecito/Rec. (ft)1

-0. -14 Brown, fine to medium SAND. title Fin.e to medium SAND. liale coarse
61 -4 - 'LVMco arsesd and frno gravel, trace sand arnd fine grovel, trace

62 _____inorganic 
Sil inorganic slit

63 -in -o medium SAND. litma coarse

63.5 ---- send (S"

64----
54.5 ---

6 55 S-14 WASH- 61.5-65 Grey. fIrksto medum SAND. tittle 1

coarse sanvid
66-- -

57 -

68

69

70 S-15 WASH 65-70 Grey, Aine to medium SAND. title 1

71 coarse sand

72
72.5-.

73 -

73.5-
74

751
7 7 5. S-16 WASH 70-75 Grey, line to medurn SAND. little 1

76 - coarse &and

77-
77.5

78

79
79.5

80 --

Granular Soils Cohesive Soils Rema rks:
- (A) 31/4-ID. Hollow StemAuger

Slows/FL Density Blows/FL Density (1) Wash sample

0-4 V.Loose 4 V.soft?
F 4.110 Loose 2-4 Soft

10-30 M. Dense 4-8 M. stiff B rn o
30-50 Dense 8.15 Stiff B rn o
,.50 V. Denseo 15-30 V. Stiff Boring No. SEA-S

1. 1 0 . ar Ref. No. 392-8611

Infornisutior on this log is a compilation of subsurface conditions arid soil or rocki classifications obtained from the fied as Wall as laboratory testing ot
samples. Strata move been interpreted by commronly accepted procedures. The stratum lines may be transitional anid approximate. Water level 9
rnmeasuremein. s have beon medem inhe ooen tioreliolas at Me time anid location indicated, and may vary enth timne. geologic condition or constructio c~

recycled paper e'('il.gl midii envjron meii



PogeS of 6

IProject Batson's Construction I Boring LogI Landfill Closure IBoring No. SEA-B
5 E A Consultants Inc. Fort Dovens Ref. No. 392-8611

cafnco o xiiwr Corp.- Casing Size: See Note A

Engin~eefGeologist : i&p. Clark Sampler: 13fr 1.0. Split Spoon
Borinig Locailon : See Site Plan
Ground Surface Elev.: 222.94' Water Level : 10-4V 0at. 9/10-9/15se Casing at: N/A

Depth -S- m -l- Sample emr.Stratum
(it) No.* Pen (in) Depth slw/" DsrpinRmrsDescription

/Rec. (f t)
5-17 WSH 75-80 Way ln onamSN. A-no1 in to medium SAND, hae O.M coarsa

8 1 80. -- coarse sand. race inorganic sit Mend, race intorganic si:lt (S W)

81.- -

82 - - --

83 - - -

84 - - -

85 -i WASH so-as Grey. fine tomedumt SAND. fift

86 - - - - coatse send. trace inorganic sift

87.

89- - -

69.5- - -

9905 -19 WASH 85-90 Grey. Ame to riudumn SAND, Mte

91 _____coarse sand. lace inorganic slit

92. - -

9 3 - -5-

94 -

94.

9595.5 S-2 WAS 90 Gra.Y fln to medium SAND, boo s
96 --- coarse sand. trac. inorganic sltt

97. - --

98

99
99.5 - - - -

1 00 S-21 WASH 95-100 See Pages6 of 6 for Description See Page 6 of 6 far Description

Granujlar soils Cohesv Sods Remarks.
- - - - . (A) 3 114L0.D Hoiiow StemAuger

Sic w5FL Density Slows/FL Donst (1) Wash semple

0-4 V.Looss c2 V. Soft
4.10 Loose 2.4 Soft
10-30 kt Dense" M. Stiff
30-50 Dense 6-15 stiff Boring Log
:050 V. Don"s 15.30 V. Stiff Brn o E-

m,30 1 Hard Bot.n No. SEA-861
tInformation =onh~s log is acompilation of subsurface conditions and sod or rock classifications obtained from the field as well as laboratory tasting of
samples. Strta have been interpreted by commtonly accepted procedures. The uistraum inies may be transitional arid approximate. Water level
Mneasurements have been nade in "h open boraholes at the time and location irdicated. and may vary wi~th tire, geologic condition or cornstruction ictivity
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Project Barson's Construction Boring Log5 606 Landfill Closure Boring No. SEA-9

5 1 A Cmwhuntas Inc. Fort Devons Ref. No. 302-4611
En Ineertlhrehltactasq~m

Contractor : Sod Eqftraw Coi. Casing Size : SM NOIG A
Enginew/vOeologat : .P. Clark Sampler: 13W I.D. SPI SPoolM
goring Loomilon : Se Sb Plan
Ground Surface Elov. : 222.94' Water Level :10.40' Date 9/10.9115186 Casing at : N/A

Sample
Depth - Sample Remarks Stratum

(ft) No. Pen (i th Blows/S" Description Description
/Roc. (ft)

100.5 Gray. inr to medium SAND, Melo Fne to medium SAND, lirde cos

101 - coas sand. tra. morga-c ilt sard trace inotganic silt (SW)
101.5 (101 _. (101.61)

102 Bottom of rlorabon
102J -.

103
103.5 --.-.-

104 -...
104.5 - -

105
105.5 - ---

106
106.5 -

107
107.5 -

108
108.5

109
109.5 -.- . -.

110
110 --

111
111.5

112
112. --

113
113 --

114
114.5

115
15i5

116
116.5 -,

117 -.-.-.

117.5 ----

118

119 -

120

Granular Soils Cohasrie Soils Remarks:
(A) 3 114-LD. Hollow Sam Augu

Blows/,FL Densty Blows/Ft. Density (1) Wwsh sample- m -

0-4 V.Loos 42 V. Soft
4-10 Loos 2-4 Soft
1030 kDensea 4-6 M.Sf Log S
30-50 Dense 8-15 Stiff•Borin Log

>.50 V. Dense 15-30 V. Stiff Boring No. SEA-9

-30 Hard- Ref. No. 392-8611

information on this log isa copt ation of suosurtace conditons and sod orack clallsficabons obtained from the hold as well as laborstoaY test•ng of
sempriCs. Stras have been interpreted by commor;y accepted proceduret The stratum lines may be tramntional and approximate. Water level
measurements have been nude in the oen boreholes at the time and toca.on indicated, and may vary wmth time,. geoloic condition or cons.iuUon aetn J

recycled paoer evol,'hp wil emn'iroiim(iii



CON-TEST Inc.

S/ WELL OR LOG OF BORING NO._8QJ
, V) c / z _j_ PIEZOMETER c DATE DRILLED: 2/14-2/19/90IL. m =:o C // T• •ONSTRUCTION PRJC: OT ISn

2J~~~h (nu o R Lt PROJECT: FORT DEVENS
3:3l w (n JO w 8329

W .- Li DETECTOR: TIP 2

- - - r- -, DESCRIPTION

,; .:... , •..

PPB.... ,- . -i

3,3,5 _12-.. .1 12'" LIGHT BROWN MEDIUM SAND.
'SOME ANGULAR BLACK ROCK .8

_____FLECKS. WET.

10', .ýý 2.... 7" LIGHT FINE SAND BLACK4,5,6

,1 -.': 5" LIGHT BROWN FINE SAND 1.4

~***BLACK FLECKS ROCK

3.5.6 15 15 .... :. 15" UIGHT BROWN FINE SAND- I 3- UGHT BROWN MEDIUM- N.D.
_I// :" -.. COURSE SAND SOME FINE

S..v... GRVEL SUBROUNDED
___ -JI// ::::'° '"o=

3,9.7 ý •... --8--......... .. ...... " 18" MEDIUM BROWN MEDIUM-
,- 2 ..... COURSE SAND TRACE OF SILT 1.7

___z ....... AND FINE GRAVEL

4,3,525i45 - ......8 18" MEDIUM BROWN MEDIUM-
,5."'"" COURSE SAND TRACE OF SILT 1.8
......... AND FINE GRAVEL

COMMENTS: AUGERS PLG U FILTER PACK:_. TO ,WkATER LEVEL MEASUREMENTS
-AFTER 25'. COULD NOT COLLECT A

REPRESENTATIVE SAMPLE. BENTONITE: _3T V:
SCREEN: TO - DATUM:

GEOLOGIST: A. SIMMONS DRAWN BY: J.A.D. SLURRY: 6' TO-A•'- PURGING:.



0 -CON-TEST Inc.

WELL OR LOG OF BORING NO. 8D&8S

(L V) OL0, JOB PROJECT: FORT DEVENS

0: K Z JOB # 8329
TIP -m DETECTOR: T. P2

81)VS DESCRIPTION

-35' L N.D.
z0
z

40'-

-5'

0.8

50'
____ _ __ ___1.4

{1z

55' --.

N.D.

______N.D.

1 60' 1 .. - . - -I NI.

COMMENTS: WATER I F F
________________________FILTER PACK:_...±LTo 60' 7:8 -7.

BENTONrITE -~To

V GEOLOGIST: A- SIMMONS DRAWN BY: J.A.D. SCREEN: 3'"To 52-5- DATUM: -TOP OF CASING
PURGING: 140 GALLONS

recycled paper ndenm rr, mme



con-test BD ED X 5 91
_%__iEAST LONGMEADOW

MASSACHUSETTS 01028
WATER AND AIR ENGINEERING (413)525-1198

AS-BUILT WELL DIAGRAM & GEOLOGIC DESCRIPTION

WELL NO, 1 PROJECT No, 7641

CLIENT, FORT DEVENS GROUND WATER OBSERVATION
PRJ. NAME' SANITARY LANDFILL
LOCATION' FT. DEVENS, MASS. 31.32 FT ON 1/19/89 DATE
GEOLOGIST, DAVID A. MACLEAN MEASURED FROMPVC CASING
DATE OF DRILL- 10/3 1/88  @ ELEVATION249.11 '= GROUND
START TIME' 9,30 FINISH TIME, 16130 WATER ELEVATION 217.79'

BENCH MARK WT 2
BORING SIZE' 8' DRAWN BY PROSSI
CASING TYPE' PVC DATE 2/10/89
CASING ID, SCHEDULE #40 APPROVED BY
TYPE OF FILTER PACK, NEW JERSEY SAND DATE "

SAMPLE NO. AND DESCRIPTION

DEPTH PROTECTIVE
3'STEEL PIPE 1-5' BROWN SAND WITH SOIL

DEVELOPMENT OVER
0 • CEMENT GRADE TAN,WELL SORTED,MEDIUM

SAND.
2-10' TAN, WELL SORTED

5' 7 BACKFILLED MEDIUM SAND.

3-15' TAN, WELL SORTED
MEDIUM SAND.

10' 4-20' TAN, WELL SORTED
BENTONITE SAND.
PLUG 15.0'-9.0' 5-25' TAN, WELL SORTED

15' BACKFILLED TO 2' SAND.
--2 SCHEDULE 6-30' TAN,WELL SORTED
40 PVC CASING SAND WITH ONE SMALL GRAVEL

20' ..- NATURAL PACK LENSEj WET.
7-35' TAN,WELL SORTED__ •-COUPLING
FINE SAND.,

2A L O8-40' TAN, WELL SORTED SAND
OVER SILTER,POORLY SORTED
SAND OVER PHYLITE. BEDROCK

AT 39',ROCK CORE-FINE GRAINED,
30' BIOTITE, CHLORITE, MUSCOVITE

10 SLOT PVC PELLITIC PHYLLITE TO SCHIST.
SCREEN STELEPLY DIPPINU IR'N STAINED

35' JOINTS AT 600- 650
RECOVERY 78%

SILICA PACK DRILLING TIMES/FT 6-7-20-
39' 39'-26' 1'-5

END OF BORING AT 45'



con-tCe ± P,.O B0X 591
________________EAST LONGMEADOW

MASSACHUSETTS 01028
VATER AND AIR ENGINEERING (413)525-1198

AS-BUILT WELL DIAGRAM & GEOlLOGIC DESCRIPTION

WELL NO, 2 PROJECT NE, 7641

CLIENT, FORT DEVENS GROUND WATER OBSERVATION
PRJ. NAME' SANITARY LANDFILL
LOCATION, FT. DEVENS, MASS. 19.02.FT ON 1 / 1 9 /1 8 DATE
GEOLOGIST' DAVID A. MACLEAN MEASURED FROM PVC CASING
DATE OF DRILL' 11/3/88 @ ELEVATION 236. 43- GROUND
START TIME, 9130 FINISH TIME, 16' 30 WATER ELEVATION 217.41'

BENCH MARK WT 2
BORING SIZE' BY P.RSSI
CASING TYPE' SCHEDULE #40 DATE 2/10/89
CASING ID' PVC APPROVED BY_/1_/_
TYPE OF FILTER PACK NEW JERSEY SAND DATE _ Y

DEPTH , PROTECTIVE SAMPLE NO. AND DESCRIPTION

3'STEEL PIPE

CEMENT GRADE 1-5' COARSE,POORLY SORTED

0 - SAND, MINOR SILT.
2-10' MEDIUM SAND,WELL

--- BACKFILLED SORTED,LITTLE SILT.

-51 3-15' MEDIUM SAND,WELL
BENTONITE SORTED,LITTLE SILT.
PLUG 11.0'-6.0' 4-20' MEDIUM SAND,WELL

SORTED,LITTLE SILT, SATURATED
5-25' MEDIUM SAND,WELL

10' COUPLING SORTED,LITTLE SILT.
NEW JERSEY SAND 6-30' MEDIUM SANDWELL
TO 11.0' SORTED.

7-35' MEDIUM TO COARSE,
S2" SCHEDULE POORLY SORTED SAND.15' 40 PVC CASING40 C S8-40' MEDIUM SAND POORLY

*-- NATURAL PACK SORTED.
-- TOl 16.8'

BEDROCK CORE DESCRIPTION-
COARSE GRAINED,LIGHT GREY,

20' -- QUARTZ,PLAGIOCLASE,BIOTI TE,
15' SECTION FOLIATED GNIESS,STEEPLY

1I0 SLOT PVC DIPPING FOLIATION OF BETWEEN
-SCREEN 600- 70°

DRILLING TIMES/MIN. 5-5-7-5-
25' 2

78% RECOVERY
-27' END OF BORING 45'

recycled paper v'-I, iýand 1 ivnirtitment



o -te t P.C. BOX 591
WE_ EAST LONGMEADOW

MASSACHUSETTS 01028
VATER AND AIR ENGINEERING (413)525-1198

AS-BUILT WELL DIAGRAM & GEOLOGIC DESCRIPTION
WELL ND . 3 PROJECT NO, 7641

CLIENT, FORT DEVENS GROUND WATER OBSERVATION
PRJ. NAME, SANITARY LANDFILL
LOCATION, FT. DEVENS. MASS. 23.64 FT ON 1/19/89DATE
GEOLOGIST, DAVID A. MACLEAN MEASURED FROM PVC
DATE OF DRILL, 12/8/88 @ ELEVATION 248.46= GROUND
START TIME' 9100 FINISH TIME, 161 00 WATER ELEVATION 224.82

BENCH MARK WT 2
BORING SIZE' 8..Y P.ROSSI
CASING TYPE' PVC DRAWN 2Y/10/

CASING ID, SCHEDULE #40 ATE Y "

TYPE OF FILTER PACKNEW JERSEY SAND APPROVED BY
DATE __ _ _ _ _ _ _ _ _ _

DEPTH PROTECTIVE SAMPLE NO. AND DESCRIPTION
3'STEEL PIPE

0 CEMENT GRADE 1-5' COARSE,POORLY SORTED

SAND.

BACKFILLED 2-10' COARSE,POORLY SORTED
5' CSAND.

3-15' COARSEPOORLY SORTED
SAND.

--- BENTONITE 4-20' COARSE,POORLY SORTED
PLUG 10.0'-8.8' SAND OVER MEDIUM WELL SORTED

101 2' SCHEDULE SAND.
-- 40 PVC CASING 5-25' COARSE,POORLY SORTED

SCOUPLING SAND.

6-30' COARSEPOORLY SORTED
15' -NEW JERSEY SAND SAND.

S22' TO 10' 7-35' COARSE,POORLY SORTED
SAND.
8-40' COARSEPOORLY SORTED

20' SAND.
9-45' COARSE,POORLY SORTED
SAND.

-- - 15' SECTION 10-50' COARSE,POORLY SORTED

25, 10 SLOT PVC SAND.
SCREEN 11-55' FINE ,MEDIUM TO WELL

SORTED SAND.

NATA 12-60'. FINE GRAINED SILTY
30'TASAND WITH COARSE GRAVEL.

END OF BORING 60'



* • CON-TEST Inc.

WELL OR LOG OF BORING NO.4
J z PIEZOMETER o DATE DRILLED: 2/19/90

S. • PROJECT-ONSTRUCTIO = o FORT DEVENSC() o jOJOB# 8.29

u w DETECTOR:TIP 2

DESCRIPTION

S• • - •.-:ppb

4,8,10 7' -is 4' MEDIUM BROWN SILTY FINE-
MEDIUM SAND ,

i_..____ 3' LIGHT BROWN FINE-COARSE
- •SAND TRACE FINE GRAVEL

3,4 18

.- 18' MEDIUM BROWN FINE SAND 0.2

-15'-- 9- - " - . .
2,L2 1• .••- - .. .".':::,•

2 -.. 2,11..5' 18' MEDIUM BROWN FINE SAND N.D.
- "TRACE SILT

In • --201- - - - --
2 ... ,'... 18' MEDIUM BROWN FINE SAND N.D.

MTRACE SILT

--251--

L 

mt

COMMENTS:__. FILTER PACK:_M o21 WATER LEVEL MEASUREMENTS

lBENTONITE: 3'6"T0 V1" _V: 6.75'

GEOLOGIST: DRAWN BY:J.A.D. SCREEN: 20' TO 5' , DATUM: TOP OF CASING

GEOLOG_____RAWN__:_.A.D.PURGING: 75 GALLONS

recvcled paper vohg• mid er iron,'rmei



DRILLING LOG of 3ORING No. SHL-14A Page I of 2

State MASSACHUSETTS Start Date 7/14/91

Location FORT DEVENS Completion Date 7/ Z5/_Q

Drilling Firm E & I DRILLING Grouna Elevation 270.00

Type of Drill DTEDRTCH D-50 Total Depth of Boring 27.7'

Driller PAIII RAPTH

Geologist LTSA HELTON

EDev. C Description Z Remarks

_270___ Ground Surface
_P.0'-2.0: SAND (SM): medium brown to light brown. 11 Surface conditions: Grass

,-.)ow moisture. fine grained. loose, some silt. :0 covered slope above
_Don-plas5tic; thick black ruboe- and burned twigs 12 landfill.

2__(fill) from 1-±.5'. 13 Spl Spn Run 1: 0.0-2.0'
1.5' recovery. OVA: Spoor,3-- (0 ppm). hole (> 1.000
ppm), head space

4-- (2 ppm) . Augered from
2.0'-5.0'.

265- 5--
-. 0'-7.0': .SAN (SM): gray-brown. moderate moisture. 6 Spl Spn Run 2: 5.0'-7.0'

6._zoarse, loose. some silt. non-plastic; clear and brown 5 0.5' recovery.
-plastics If.ii) throughout. 6 OVA: spoon (40 ppm), hole

- - - .... 7 (> 1 000 ppml, head space
/.. (59 ppm).

8- . Augerec from 7.0O-I0.0'.

g - - , -

'f4

260- 4o--I n 3: 0-2
O.0'-1.O: ,.Y (CH]: light gray, moderate

_10.0'-12.0':CA C}: lgtga,0nart 45 Sol Son Run 3:' 10.0'-.0

j4 .polsture. high plasticity, trace silt; few large 7/11 0.4 recovery. OVA: Spoon

_Subangular phyllite cobbles (fill) . (5 pon). hole (500 opam.

--'2-- - - - head space (200 ppm).
Augered from 12.0'-±3.0'.

13 Auger refusal at
-. 3.0'-1B.4': GRANODI0PITE TO GNEISS: boulders, hard. 13.0'.

j14-- Core Run 1: 13.0'-18.4'

ROD: .7%.
255] 15

USATHAA, A :, CORPS" OF ENGI NEE_ PS
Ecology and Environment, Inc. Buffalo, New York



iD iLLING LOG of BORING No. SHL-14A Page2of 2

-tate MASSACHUSETTS Location F I VENS
U'

Elev Description 1 Remarks
-, z

17

18
Core Run 2: I1.4'-24.0'

19 18.4'-24.0': GRANODIOPITE TO GNEISS: same as above. ROD: 0%.

250- 20

21

22

23

24
24.0'-25.1: FOLIATED GRANITE Core Run 3: 24.0'-27.7'

245- 25- RAD: 47%.

25- Abandoned boring was

26.1 -27.7': GRANODIOPITE: hard. fractures at 24.8' tremie grouted to grounc

27 and 26.2', Bound. surface on 7/15/91.

CONSTUCT ION SUMMA;ZY

Cem.: 564 dry Ibs..
Cem./Bent.: 5%.

L'SAU h.i., T',' OOPS OF EN'IEEP
Ie Ecology and Environment, Inc. Buffalo, New York*

recycled paoer ,v'',,I,•l uII ,.nm irm m•ti



DRILLING LOG of BORING No SHL-14B Page I of I

tate MASSACHUSETTS Start Date 7/14/91

Location FORT DEVENS Completion Date 7/14/Q1

Drilling Firm E & E DRILLING Ground Elevation 270.00

Type of Drill DIEO RICH 0-50 Total Depth of Baring 15. 0'

Driller PAIII RAPTH

Geologist LTSA HELTON

Elev. 0 Description Remarks

?270Q2• Ground Surface -_

-P.O'-5.0': SAND (Sm): medium brown, low moisture. Descriptions are based or,

.. edium grained. some silt. non-pl.astic (fill). the examination of auger
cuttings.

2 Auger iun 1: 0.0'-5. 0'
OVA: hole (14 DOrm) head

3-- space (70 ppm)

, 265- 5--
5 _5.O'-10.D': SAND (SM): same as above, except Auger ;un 2: 5.0'710.0'

6._gray-brown. clear plastic and a plastic ring (used to OVA: hole (BO p0m) heac

_Dold 6-paCks) ouserveG in cuttings (fill) . space (120 ppm).

7--

8 -

0 -0.0'-15.0': -SA& (Sm): same as above; much trash Auger Run 3: 10.0'-15.0'

,__(rags, plastic. metal can- fill. OVA: hole (0 pom), head

space (20 opm).

12-'.:
Abandoned boring was

13. .tremie grouted
to ground surface on

14 7/14/91.

25 CONSTUCTION SUMMMARY

Cem.: 470 dry lbs..

UoTHad nvro-I nY CO tPS cF E •l GIN YorkBufalo New York

• 1ýEcology and Environment, Inc. Bfao e o'



DRILLING LOG of BORING No. SHL-14C Page I ofI

State MASSACHUSETTS Start Date 7/15/91

Location FORT DEVENS Completion Date 7/15/91

Drilling Firm E & E DRILLING Ground Elevation 270.00

Type of Drill DIEDRTCH 0-50 Total Depth of Boring 12. '

Orille" PAIJI RAPTH

Geologist LTSA HEL TON

Cn

Elev. Description Remarks

,270. . Ground Surface - -

_D.O-5.0': cAND (SM): medium brown. low moisture. Descriptions are based on

,--fine to medium g-ained. some silt, non-plastic (fill). the examination of auger
cuttings.

2 Auger Run 1: 0.0'-5.0'
OVA: hole (60 ppm), head

space (5 ppml.

4-

265- 5 -- "'9 65.01-10.0': SAND (SM): same as above; much trash Auger Run 2: 5.0"-10.O'

6__(plastic, candy wrappers, rags fill) OVA: hole (500 ppm), head

space (15 ppm)

7 1

260- 10-:
10.'-15.0': _SAN (SM]: same as above (fill) .. Auger Run 3: 10.0'-12.0"

Auger refusal at 12.0'.

S.... OVA: hole (500 ppr.), head

• .- -space (14 ppm).

Abandoned boring was

tremie grouted
to ground surface on

7/15/91.
CONSTUCTION SUMMMARY

Cem.: 188 dry lbs.,
Com./RPrt " .

USA-HA'AT ARMY'A CORPS OF ENGINEERS

--"Ecology and Environment, Inc. Buffalo, New York

recvcled paper ectIh'! and eris irollnrnemI



DRILLING LOG of WELL No S-HL-15 Page I o 2o

State MASSACHUSETTS Start Date 7/12/91

Location FORT OEVENS Completion Date 7/13/91

Drilling Firm E 9 E DRILLING Ground Elevation 259.03

Type of Drill DTEDRICH D-50 Groundwater Depth

Driller PAUL BARTH at completion 17 18

on i2/12/91 16.891
Geologist L ISA HEL TON

Total Depth of Boring 25.0'

______________________________ - - - Lock #3217

C" Well
E~ev. Depth Descr'ipt ion i Remarks

(n Const.

259.03 Ground Surface Stickup - 1.72

0.0'-2.0': sandy.LJ_ (SM): brown-bl2ack. dry, 3 Spi Spn Run 1:
loose. non-plastac. subangular cobbles and roots 5 0.0'-2.0'

throughout. - 10 0.3' recovery. OVA:

___spoon and hole (0
2.0'-5.0': Sa&N (SP): gray-brown, dry. meun to ppm), head space (0.41/
coarse grained. loose. Subrounded gravels opm).

throughout. Collected archive

255- 4- sample. Augered fromt
2.0'-5.O'.

6 Spl Son Run 2:

6 10 5.0'-7.0'
10 0.8' recovery. OVA:

7- 9 spoon and hole (0
ppm), head space (0.3

8 .ppm).
Collected archive

2501 sample. Augered from
7.O'-1O.01.

USATHA.M', MA W)" COPES OF ENIS', INEE.;S

Ecology and Environment, Inc. Buffalo, New York



PITLLING LOG of WELL NO. SHLI15 Page 2 of 2'

____p MASSACHUSETTS Lonrati on -OR - Q DFVENS _

Elev. Depth Descr~ption '0 Remarks e

10.0'-12.0': -BA (SP): gray-brown. moderate 6 Spi Spn Pun 3:
moisture. medium to coarse grained. loose. 7 10.0'-12.0'

organics and sutrounoed pebbles throughout. g 1.3' recovery. OVA:

12 13 spoon and hole (0
ppm), head space (0.2

13 ppm).
Collected archive

245- 14 sample. Augered from

12.0'-15.0'.

15
15.0'-17.0': .JA!NP (SP): same as above, except 4 Sol Spn Run 4:

16 wet. B 15.0'-17.0O

g 1.4' recovery. OVA:

1727 spoon and hole (0

ppm), head space (0.8

Collpcm). archive

240 19sample. Auge.-eO from
17.0'-20.0'

20.0*-22.O': .. L-y (CL): medium brown, wet, 12 Spl Spn Pun 5:

21 'moderate plastic~ty. subroundled pebbles and 38 20.0'-22.0'

2 cobbles throughout, little sand. 15 0.7' recovery OVA:

-22--- ...Z'........... -..... ±... spoon and hole (0
ppm), head space (0.8
ppm).

Collected archive
sample. Auger'ed from

22.0'-25.0'.

OVA: hole (0 ppm).

CONSTPUC71ON SUMMARY
well: Hole dia.: 10"

sc-eefl/casing dia.:

slot size: 0.010..
Material Qty.:

Filter Pk.: 5001bs.

Bent. Pel.: 15 dry
gallons.

CeRn.: 584 dry lbs..
Ce-n./Bent.: 5%.

Stickup meBSured from

ground surface to top

of inner casing.

SA BT H: A l ,~, M CORPS OF ENGIE EPE
Lý4Ecoloqy and Env~r'onment, Inc. Buffalo, New YoriW

recycled paper vvlo- miud ,.ni rotime



DRILLING. LOG of BORING No.* SHL-16A Page i of 2

ate MASSACHUSETTS Start Date 6/15/91

Location FORT DEVENS Completion Date 6/15/91

Drilling Firm E & E DRILLING Ground Elevation 258.00

Type of Drill DIEDRICH 0-50 Total Depth of Boring 18-0,

Driller' PAIII RPA TH

Geologist AMIN AYUBCHA

Elev. *a Description gRemarks

258.00 ___Ground surface__________
O-0.51: ELj.j.: black, dry fill with mixture of - 6..~ SplI Son Rujn :0. 0 -2. 0'

and, gravel. brick, debris, roots, vegetation, and 1.8' recovery. OVA: spooný

harcal.6 and hole (0 ppm), hesa

7 space (0.2 ppm).

.5- .5': (SP): tan to brown, Slightly moist. 6 Collected archive sample.

255- 3- dium to coarse grained. with 114" size boulders; 60% Augeped from 2.0'-5.0'.

4- lasticity, loose, mostly rounded elements.
S ~AJN (SP): gray. clea-, trace of

5 -oisture, medium to coarse grained. 1/4-1/2" size

-oulders; 80-90% oluartz. 5-i0% micas. 10% other 4 Spi Spn Run 2: 5.0'-7.0'
6__ptamorphosed minerals. no plasticity. loose, Slightly 7 1.5' recovery. OVA: spoon

_ngular elements. .12 and hole (0 ppM), head

7-- 12 Space (0.1 Ppm).

Collected archave Sample.

250- 8--Augered from 7.0'-10.0'.

Encountered a boulder at

9.5' 8GS that
___________________________________________ - - - was passed througn with

10 -. 5'-14.O': LSANDG LV (SF): gray-yellowish high pressure.
_ixtu~re, slightly moist, stiff. fine grained; 50% 17 Large boulders from 9.5'

_uartz, 10-15% silt in matrix, abundant cguattz 35 downward.
-oulders. metamorphosed rock, slightly plastic, dense. 'a75 Spl Spn Run 3: 10.0*-i2.0C

12 acaldeposits; large boulders encourterted du!-ing ,a80 1.7' recovery. OVA: spoon,
_Oralng hole, and head space (0

245- 13--ppm).
Collected archive sample.

Aa -A - Augered from 12.0'-15.0'

J4.0'-17.5': GLACIAL SILTY TTI.. (GM): brownish, wet,
kery fine silty sand with numerous large boulders of .-0-
gneous quartzitic rocks; 801 auartz. 5% clay in 53 Spl Spn Puin 4: 15.0'-17.

atix -n -~ciiy slghlyMa" s-lfS I -P' rprnverv - (VA- ;gnrr

USATHAMA, ARMY CORPS OF ENGINEERS
tEcology and Environment, Inc. Buffalo, New York



IDRILLING LOG of BORING No. SHL-16A Page 2 of 21

3tate MASSACHUSETTS FO DEVENS
rC -;39A

Elev. CL Desc~r-ption o Remarks

ubangular elements. ano hole (0 ppm)
17- •Collected archive sample.

-7 Water first encountered at

15' BGS.
Augered 17.0'-17.5'.
Abandoned boring was

tremle grouted to surfBCE

on 6/15191.
CONSTRUCTION SUMMARY

Cem.: 058 dry lbs..
Cem./Bent.: 5%.

USATHA MA ARMY CORPS OF ENGINEERS
1L Ecology and Environment. Inc. Buffalo, New York

recycled paper , . 1,Ild e.in',.ll-11



DPILLING LOG of BORING No. SHL-16B Page l,.of

State MASSACHUSETTS Start Date 7/10/9,1

Location FORT DEVENS Completion Date 7/10/91

Dr112ing F~rm E & E DRILLING Ground Elevation 258. 00

Type of Dri]] DIEDRICH D-50 Total Depth of Boring 23, 7'

Driller PA1l RAPTH

Geologist LISA HE[ TON 4

0 C
Elev. • Description Remarks

258.00 Ground Surface
Dry hole.

2--

255- 3-

4--
ADandoned ooring.

5- BeDoring was tremie grouteo

to ground surface on

6- 7/10/91.

7--

250- 8-

9--

Auger refusal at 9.0'.

iO--

MATERIAL •UANTITY:

12- Cem.: 470 dry •1s.

Cem./Bert.: 5%

245 13--

14--

15--

(cology and Environment, Inc. ROffao New York!



F DRILLING LOG of BOPING No. SHL-16B Page 2 of 2

3tate MASSACHUSETTS Location FORT D FVENS

Elev. Descriptlon - Remarks

17-

240- 18-

20

21

22

235- 23

US"THALA" APHY CORPS O0 ENGINEE•S°
leEcology and Ervironment. Inc. Buffalo, New York

recvyled oane, ,c'Io• ai,td qniirqnim,', .



DP.ILLING LOG of BORING No. SIL-!6C Page I Cf o

tate MASSACHUSETTS Start Date 7/12/91

Location FORT DEVENS Completion Date 7/12/91

Drilling Firm E & E DRILLING Ground Elevation 258.,00

Type of Dri] DQTEDRTCH 0-50 Total Depth of Boring 9..0'

Driller PAIl 1 RAPTH

Geologist LISA HELTON

Ee Qescription A j • Remarks
- W.

258.00 Ground Surface --

Dry hole.

2--

255- 3--

4-
Aa-caonec boring.

5-- Boring was trem2e grouteo

I - to ground surface on

6--

250- 8--

---- 9-
Auger refusal at 9.0'.

MATERIAL QUANTITY:
Cem.: 188 dry lbs.
Cem./Bent.: 5%.

LElyTHnEAio m ARntY COR-c O,- falN'P1
ECology and Environment, Inc. Buffalo, New Yori J



IDRILLING3 LOG of WEELL No. SHýL-17 Page I of21

*ate MASSACHUSETTS Start Date 6/I4/L

Location FORT DEVENS Completion Date 6/14/91

Drilling Firm E S F DPILLING Ground Elevation 232.77

Type of Drill DIEDRICH n-50 Groundwater Depth

Driller PAUL BARTH at completion 6 2

on 12/12/91 5.66 T
Geologist AMIN AYUBCHA Ttl0pr fBrn 70

Lok 327

- a;3 Well

Elev. Depth Description R emarkS

2.77 Ground Surface Stickup ! .80

-0.0'-0.25': TOSO (MH): black clayey silt. SpI Spn Run 1:

± 0-60% Clay Slightly moist. moce-ate vlastacity, 12 0. 0'-2. 0

5 tiff. with vegetation. 177 1.5' recovery. OVA:

2- 23 spoon, hole, anld head
-0.25'-2.0': SA-ND (SP): gray. slightly moist. .space 10 ppm).

230- 3z coarse grained w~ith abundant boulder's of quartz Collected archive

(gravel locally), >70% quartz. 5% clay inl the Sample. Augered from

4-matrix, loose, well rounded elements. 2.0*-5.0O

2.0'-6.0': SANj (SP): dark gray, wet, coarse

5- grained. 50-60% quartz, 20-30% micas and other

-ferro-magnesian minerals. low or no plasticity., 3 Sol Spn run 2:
4 5.0'-7.0'

- .0'-10.5': silty S-AND (Sm) : gray. wet. 70-75% .4 1.3' recovery. OVA:-

7 quartz, 5-10% micas and other ferro-magnesian 5 spoon., hole, and nead

minerals, low plasticity, loose, rare boulder. space (0 ppm).

225- Collected archive
sample. First water

9 ~encountered at 5. BGS.
AugeCe from

1(I Ecology and Envitronment, Inc. Buffalo, New York
recyclea paper ('(4.i0~ mid( enmirorlrnvg



DRILLING LOG of WELL NO. SHL-17 Page 2 of

state MASACHUSFITS Locatin EnQB. DEVENS

Elev. Deptn Description Remarks
" •Corstl

... - I Spi Spn Run 3:
i0.5'-17.0': -5A-JP (SP): dark gray. wet, very 2 10.0'-12.0'
coarse grained sand and gravellous sand. boulaers 3 1.7' recovery. OVA:
of black metamorphic roks; some thin layers of 4 Spoon, hole. and mead
clear silty Sand. 60o Quartz, >20% Space 10 ppm)

220- ferro-magnesians. low or no plastac~ty. loose, Collected samples:
rare grains of feldspar. (1) 8oz. jar for TOC

14 analysis,
(2) 8oz. jars for

15- Geotechnical arcnive.
:.5 Augered from

6 12.0'-i5.0'.
.6 Sol Spn Run 4:

____________________________15.0'-17.0'

1.8' recovery. OVA:
spoon ano mead space
(0 ppm),
hole (0.2 ppm!.

Collecteo archive
sample.

CONSTUCTION SUMMARY
Well: Hole cia.: 10'.

screen/casang dia.:
{ 14".

slot size: 0.010'.
Material Qty.:

Filter Pk.: 50011s.
. ~Bent. Pel.: 15 dry i

gallons.
Cem.: 470 dry lbs.,
Cem./Bent.: 5%.

StIckUp measured from
ground surface to too

of inner casing.

U, ,, C.4.( CO ,P OF EfIH,- RS
L4Ecology and Environment, Inc. Buffalo, New York



'DRILLING LOG of WELL NO. SHL-18 Page 1 of

Itate MASSACHUSETTS Start Date 6/15/91

Location FORT DEVENS Completion Date 6/16/91

Drilling Firm E 9 E DRILLING Ground Elevation 236.59

Type of Drill DIEDRICH D-50 Groundwater Depth

Driller PAUL BARTH at completion 17 BO V

on i1i2/91 17. 12 1
Geologist AMIN AYUBCHA Total Depth of Borirg 30,0'

k 27

Wel
i - 4 0 3 Wea

Elev. Depth DeScription 3 Remarks Const

-J

6.59 Ground Surface Stickup -1.80

O.O-iO.O': -AND (SP): gray. slig? nt2y moist. 2 Spl Spn Run 1:
fine to very fine grained, 8O% quartz. <5% micas 3 O.O'-2.0'

235 and other metamorohosed minerals. Trace of roots. 4 1.8' recovery. OVA:

2 low plasticity. slightly moist on top 1'. Mixture 6 spoon, hole, and head
of rounded and angu lar grains. space [0 ppm)

3 •Co l lec te d ar ch ive
sample.

4 Augered from

4 -- 
::2.0' 

-5.0'.

5 .. Organic, blackish san
w3 as obse-veo st 4'-5'

4 . on au g e r c u t t in g s .
230- 4 Spl Spn Run 2:

20 5 5.0'-7.0'

1.7' recovery. OVA:
spoon, hole. and head
space 10 ppm[.

Collected archive
sample.• ~Auapran• fro m

U S A H , . . • A . • C O .R E. ._ 0 EW r ', G I N ,E E R -3-t

Ecology and Environment, Inc. Buffalo, New York
f t L V .. )df)g•": NeMI, III1( I e l ilr,. lr len



DRILLING LOG of WELL NO. SHL-1S Page 2 o,-

MASSACHUSETTS Loc~ti F - 2 U NL
C" 110 we 1.1

Elev. Depth Description Remarks Copst.:
z

10.0'-15.0*: UNp (SPJ: same as above, slightly 4 7.0-1O.O.

t -coarser grained. : SpO Spn Run 3:225 - B 1 O.O'-12.0 '

:12" 10 1.6' recovery. OVA:-2: 
spoon. hole, and head !space (0 ppm} 

,3-_ 
Collected archive

14 . sample._ ..::.:.. ugered fromi 41 5 -
1.: . 2 . 0 '-1 S. 0' . ]

_ 15.0'-22.0': 5AND (SP): same as O-S0' interval, 3 Spl Spn Run 4:

16 wet at 16' BGS, small Isolated boulders of Quartz. 5 15.0'-17.0'
220 5 f.8' recovery. OVA:22 - -17 6 spoon, hole, and head

space (0 ppm).
18 Collected archive

sample
9 _ .Augered from1 

.17.0'-20.O'.

20 
4 Spl Spn Run 5:

21 3 20.0'-22.O'
225 5 1.8' recovery. OVA:22 

5 spoon and hole (022.O-30.0': SAND (SP): same as above. higrly ppm).

23 saturated, slightly darker. Collected archive- i:sample and TOC sample.

24 Split Spoon was pushel 4
and a second spoon wa:

25- driven to obtain a_ ../:4 sufficient sarp le"

2. - 3 volume..

210- . 5 Augered from

27 5 22.0'-25.O'.
Sol Spn Run 6:

Collected arcnive

2 g - s a m p le .
Augered from

-30 
;. 27.0'-30.0'. J1

CONSTRUCTION SUMMARY

Well: Hole dia.: 1O'.i s~rran/ asing dia.,-

UBAML,.. and Environm OF E>,GINEE•,c• Ecology and Envir'onment, Inc. Buffalo, New YorkI



of
DRILLING LOG of WELL NO. PHL-S Page 3of

$tatFe MASSACHUS T Location- FOT EVENS-C" ?] I
e.Op IaRemarks el

ev Oepth Description - E L . . Const

4",

slot size: 0.010.

Material Oty.:
Filter Pk.: gO0lbs.

Bent. Pel.: 17.5 dr
gallons.

Cam.: 554 dry 11s..
Cem./Bent.: 5%.

StiCkup measured from
ground surface to top
of inner casing.

t, 7'-.,,..,,.., , ,,,..,' A --',' ',- _, O E N T . E . ,
~ECOIO9VBuffalo, New York

-E y d Envronment, Inc.

recyclea paper ee,1oI.. , wiid en .ir.,nme,'



DRILLING LOG of WELL No. SHL-W9 Page i of

ate MASSACHUSETTS Start Date 6/16/91

Location FORT DEVENS Completion Date 6/17/91

Drilling Firm E & E DRILLING Ground Elevation 239,.45

Type of Drill TEDRICH 0-50 Groundwater Depth

Driller PAUL BARTH at completion 22. 00

on 12/12/19 20-67 1
Geologist AMIN AYURCHA Total Depth of Boring 31,0'

_______________________________Lock #3217

Elev. DphDescription AeellkEe.Depth1  - a Remarks Wl

En- " Const.

9.45 I Ground Surface Stickup- 1.69

_jO.O'-:-.O': U (SP): dark gray. sligntly moist. I SpI Spn Au-) 1:
fine grained. vegetation on too, 5D-7',0 quartz. 1 0.0'-2.0'

_ <4-5% clay in matrix, very low plasticity. loose. 2 1.7' recovery. OVA:

2 _.suoangular to well rounded grains. A spoon, hole, and head
i1.0'-4.5': SA (SP): gray, ory, clear, fine to soace (0 Pm.

34 very fine grained quartz sand. 70-BO quartz. Collected archive

_•5-0% ferro-magnesians of micas, no plasticity. sample.

4 -- ' slightly angular element. Augered from

235 2.o'-5.o'.
5 14.5'-i6.o': J (SP): dark gray. dry. medium to

coarse grained. 50% quartz. 30-40% micas and 3 SoI Spn Run 2:

6 metamorphosed rock debris, low to very low:5 5.0-7.O'
plasticity, loose. sul~angular grains, trace of 5 1.8' recovery. OVA:

7 Oxidized minerals, occasional thin layer (2-3") of 8 spoon, hole, and head

silty sand. space (0 ppm).

8 .Collecteeo archive
sample.
Augered from

230, 7.0'-10.0'.
I AL

SUSAT "hA A•"i -F " OL 'I-E'D-

Ecology and Environment, Inc. Buffalo, New 'York,



'DRILLING LOG of WEILL NO.- SHL-19 Page 2 of 3iý

- a We2l

Elev. Depth Descr'iption Remarks
C.) Corst.;,

5 Spl SonRun 3:
5 1O.01-12.01

*7 1.7' recovery. OVA:

129 spoon. hole. and head

space 10 opm)

13 Collected archive
sample.

14 Augered from

3 Spl Spn Run 4:

16.0'-21.O': silty_5AND (SM): white-grayisn, 5 10.' recovery. OVA:

17 dry, very similar to the 4.5-16' interval, loose, 9 spoon, hole, anld head
no plasticity. rounded to subanguler grains, trace space (0 ppm).

18 of isolated boulder of metamorpflosed rock. Collected archive
sample.

19 Augered from

220- 0.0'-20.0'.

20
A Spi Spn Pun 5:E

*P- 20.0'-22.0'

21.0'-21.5': S5AND (SM): same as above. Slightly .13 1.4' recovery. OVA:

22 coarser, more sand than silt. 14 spoon, hole, ana head

21.5'-2_2.0':_aAN~D (SP): orange and black space [0 ppm).

23 (organic) . very wet. coarse grained, abundant Collected archive

boulders of quartz. 2" of oily black and rusty sample. I

24 send, numerous fragments of schast and granitic .Augered from

215- rock, 50-602 quartz. 30% metamorphosed 22.0'-25.0'.
25 ferro-magnesians and micas. no plasticity. water at 22' BGS.

22.0'-30.0': SLAND (SP): gray, wet, medium to 3 Measured after

25 coarse grained. some boulders of quartz, thin 5 stabilization.
layer (2-3') of fine grained sand. 60-70% quartz. 5 Spl Spn Run 5:

27 5-10% metamorphosed ferro-magnesians. trace of 12 25.0*-27.0'
oxidized grains, no plasticity. loose. 1.5' recovery. OVA:-

28-' .spoon and hole (0-.1 ppm), head space (0.4

29 ppm).
210 .- Collected archive

sample.
Augered from
27.0'-31.0'.

CONSTRUCTION SUMMAPY

well: Hole Cie.: 10'.

e ~ooyand Envir'onment, I nc. Buffalo, New York
recyciea paper vvolog(ý~ tuid enione



DRILLING LOG of WELL NO. SHL-q19 Page 3 of 3

Ip MASSACHFUSETTS Locatio l - -EVENS

- - Rers

Elev. Depth Description C Remarks
in_________________ Const.

4:.

slot size: 0.010".
Materlal Qty.:

Filter Pk.: 400lbs.

Bent. Pel.: 20 dry
gallons.

Cem.: 554 dry l,3s..
Cem./Bent.: 5%

Stickup measured from
ground surface to top

of inner casing.

an4 UST HAI ,1 A, AY'COP, OF E INE S Ne'Yr
LEcology adEnvironment, Inc. Buffalo, NwYr



1 r~piLLINGý LOG of WE-LL No. SHL8O0 Page I1 of4

R ate MASSACHUSETTS Start Date 7/10/91

Location FORT DEVENS Completion Date 7/13/91

Drilling Firm E G E DRILLING Ground Elevation 235.55

Type of Drill ACKER 82 Groundwater OeptrM

Driller DON CAMPBELLatcfpetn 5 0
on 12/12/91 17,639

Geologist ROBERT A. MEYERS
Total DeptM of Borin~g 64 .0'

_____- - - Lock #32!7

Elev. Depth Description -Remar'ks

235-55 Ground Surface Stickuo 1.29

235 0.0'-0. 4': _jIU (NH) : tan, dry, with fine sand 4 SpI Spn Run 1:
and some rounded gravel. .6 0.0'-2.0'
0.4'-2.0': 9ANJ (NH) : tan to tirown, fine to .10 1.2' recovery. OVA:

medium grained, with some rounded to subangular 14. -J spoon and nole (0

gr'avel. Sand is composed of angular fragments of ppm).

90% ouartz, i0% mafics. (<I%) mica for this split saople.te archive

poon.sape

4 Augered from

5-
230- -. O-7.0': (SP): tan to gray, moist, Medium 4 p p u 2:

6j grained. with Some 2imanitic staining. 90% tiuartz. .5 .0-7.0'

10% cafics. <i% mica. 5 1.0' recovery. OVA:

7-. 6 spoon and hole (0

ppm)

Collected archiive

sample.
Augered from

i cooyand Env~ironment, Inc. Buffalo, New York i
t-VqPIoj!N and eni rowrb me



DRILLING LOG of WELL NO. SHL-20 Page 2 of z

Statp MASACHUSFI S Lacat'D) FORT DEE

Elev. Depth Description '~Remarks

Corst.,

2510.O*-12.O': JUANP (SP): same as above, dry. v~th 4 Spl Son, Pun 3:

j _less staining. 3 10.0'12.0
4 1.1' recovery. OVA:

12 5 Spoon and hole (0
ppm)

13 ~Collected archiveK
sample. fo

12.0'-15.0'.

j5
220 15.0'-17.0': .jjP (SP): wet at 15.2', fine to 5 SISnRn4

medium grained. heavily stained with rust 5 ý,5.0'-17.O' 7
(limonitic). 90% quartz. 10% mafic5. <12% mica. 7 1.7' recovery. OVA:

J76 spoon and hole (0

ppm).

18 Collected archlive

19Augered from

20 17.0'-20.0'.

215- 20.0'-22.0O: SAN-D (SP): saturated, fine to 4 Spl Spn Pun 5.

21 coarse grained. no staining, subrownded to 7 20.0'-22.0 9
-angular. 75% quartz. 25% mafics. <1% mica. 7 1.A' recovery. OVA:

22- 6 spoon (5 ppm) and ro1
23 Collected archive

24 Augered frfom

25-
210- 25.0O-27.0': .JAD (SP): gray-brown, saturated. 0 Sol Spn Pun 5.

26 fine to coarse grained, 85% quartz, 13% mnafics. 2% 2 25.0'-27.0'
pink feldspar. <12 mica. rounded to angular 3 1.8' recovery. OVA:

27 grains. A spoon 14 ppm) and r'ol
(60 Poo) . (methane)

28- Collected archive
sample.

29 Augered from
27.0'-30.0'.

30-A
-0 . 30.0'-32.0': ..MP(SP): gray-brown, saturated, 1 Sol Son Run 7:

31 ... fine to coarse grained. with 2ittle rounded 3 30.0'-32.0'
gravel. 902 quartz. 102 mafics. <12 mica, rounded 3 1.7' recovery. OVA:

3 toangular grains. 4 spoon (2 ppm) and hol
(40 ppo] . (methane)

33 Collected a Irchive

JS T A A P~ CORPr-S Orý_ ENG"7ItJELEP`
tjEcology and Env~ronment, Inc. Buff alo, New YorkI:



IDRILLING LOG of WELL NO. SHL-20 Page 3 of 4

P APMASSACHUSFTTS - ocati n DF'VENSS-Wel

Elev. Depth Descraption 
emarks wellr

inCors

34 Augered from34 --. ".' .
32.0'-35.O'.

35 I

200 35.0-37.0': -BED (SP): gray-brown, saturated. 5 Spl Spn Run B:

3 fine to medium grained, 90% quartz, 1% mafics, . 5 35.0'-37.0'

<1% mica. 6 1.6' recovery. OVA:

7 "7 spoon (3 ppm) and noi37 -- :
(>100 ppm) . (methane)

38 
Collected archive

• ... >4sample.
37.0 "0..'

39 
Augered from

$ " I ¢37.0'-40.0'.

40

195 40.0'-42.0: SAND (SP): same as above, with few 0 Spl Spn Run 9:

rourced pebbles of mafic m•tera3. 3 40.0'-42.0'

5 1.5' recovery. OVA:

42 
10 spoon 13 pom) and noI

- ( >100 ppm) (methane) .

43 Collected archive
sample.

44 -Augerea 
from

42.0'-45.0'.
45

190 45.0'-47.0': SAND (SP): gray to tan, saturated, -1 Spi Spn Run 10:

46 fine to coarse grained. 90% quartz. 10% mafic. <1% 11 45.0O-47.0'

mica, rounded to angular grains. 17 1.8' recovery. OVA:

7 :25 spoon [3 ppm) and hol47--'-
(80 ppm) (metrane) 4

.__ - - Collected archive

4a'-4g': Cuttings are indicative of weathered sample.

49 grarodiorite. Attempted to auger

49.0'-54.0': DIARO-QUARTZITIC GNEISS: very hard, from 47.0'-50.0'.

metamorphic. microcrystalline, with several high Casing and split spoc

185 angle fractures and iron staining in fractures. refusal at 48'.

51 Top of bedrock at "48'
Tri-cone roller bit

52 
used to drill from
48'-49'.

53 Core Run 1:

49.0'-54.0'

54.'-59.0': DIARO-OUAPTZTTIC GNETSS: same as Core Run 2,.

above. 54.O'-•g.O'

180-
56

JB AiT LA. A ' C,-•PSI OFA EN TN.EEA y_

Ecology and Environment, Inc. Buffalo, New York

rec7ed paper ecoio,% anti t,'- Ir,,onnivi.L



DRILLING LOG of WELL NO. SHL-20 Page 4 of 4!'

-tatp MASSACHUSETTS Locatin FORT DEVENS"
" =• • Remarks

E]ev. Depth Description e.

58

59- _ 59.0'-64.0': DIARO-QUARTZITIC GNEISS: same as Core Run 3:

60- above, with an approximately 2' vertical fracture 59.0'-fA.0'

175- _ which has partially nealeo.

61
CONSTRUCTION SUMMARY

62 
Well: Hole dia.: 10'.

screen/casing dia.:

63 4
slot size: 0.010".

Stickup measured from

ground Surface to top

of inner casing.

All cuttings with hea

space readings aDove

10 ppm were

containerized in

55-ga~lon arums.

U S ,T h MA ., BRuff C OlPoS O F New YoNrE S
FEcology and Environment. Inc. Buffalo, New York



-RILLING LOG of WELL No. SHL-21 Page lof 4ý

State MASSACHUSETTS Start Date 6/48/94

Location FORT DEVENS Completion Date 6/19/94

Drilling Firm. E 9 E DRILLING Ground Elevation 257.93

Type of Drill ACKER 82 Groundwater Deptl

Driller DON CAMPBELL at completion 40.60

on 12/12/91 42.65
Geologist ROBERT A. MEYERS Total 0 f B 53. 0'

Lock #3217I'We II
Elev. Depth Description - - Remarks.cn © Const.

257.93 Ground Surface Stickup - .62
25 93 Z0.0'- 0.1': TOPSOI' IOU: organic mate-ial and 3 Spl Spn Pur 1:

~ anc; roots extend to 0.4'. 5 O.0'-2.01
9 1.8' recovery. OVA:

2 0.1'-2.0': SAN0) (SP): medium brown. slightly 12 spoon, hole. and head/
- moist, tine to coarse, with some fine to coarse space (0 ppm).

255- 3 gravel and trace of cobbles: all materials range Collected archive
from rounded to subangular. loose, non-cohesive. sample.

4 50% ouartz. 25% feldspars. 10% ferra-magnesians. Augered from.
with little silt and clay in matrix. A.-.

5
5.0'-7.0*: ý" (SP): light brown. moist. fine 5 SDI Son Run 2:
to coarse grained. loose, non-plastic, with little 7 5.0'-7.0'
rounoed (granite) gravel, angular to rounded. 50% 9 1.2' recovery. OVA:

7 clear quartz, 151 ferro-lfiagflesiafls and mica, 5% 13 spoon (0. 1 ppm) and
feldspars. hole (0 ppm).

250, Collected arcive
sample.

2--O.'-2.0: SAN] (SP: meium bown, lighty0'.

Ecology at~vc& nment, Inc. Buffalo, New YorkCr
_ rui• toI anm -tn rsrnme.



DRILLING LOG of WELL NO. SHL-21 Page 2 5o ,

state MASSACHUSETTS Locati , FORT -EVENSED

C' r_ We2ldo-
Elev. Depth Description CL Remarks Const.

C; co c'.

_I0.O'-2.0': _SANP (SM): light gray, dry. very 5 Sol Spn Run 3:

fine to fine grained, loose, non-plastic, angular B 10.0'-12.0'

to subrounae. 90% quartz, 10% ferro-magneslans. 10 1.2' recovery. OVA:

12 mica. and feldspar. 12 spoon [0 ppm) and hol /
(0.2 pp0m)

245 13 Collected archive
sample.

14Augered from142.o'-1.o'.

15
15.0'-17.0': _5O (SM): same as above. fine to 3 Spl Spn Run 4:

16 very fine gralned. 3 15.0O-17.0

5 1.5' recovery. OVA:
17 9 spoon (0.1 ppr) and

hole (0 pp-m) .

240- 8 Collected 3rchive
sample.
Augered from
17.0'-20.o'.

20-
- 20.0"-22.0': SAND (SM): same composition as 5 Spl Spn Run 5:

21 above, but slightly more finely grained. with some g 20.0'-22.0'
silt. slightly moist, no staining or inclusions. ,1 1.9' recovery. OVA:

22 12 spoon [0. 1 ppm] and L
hole (0 ppm).

235 23 Collected archive
sample.

24- Augered from
22.0'-25.0'.

25-
_25.0'-27.0' _N (SM): same as above, light 7 Sol Spn Run 5:

26 gray to white, very slightly moist, with three 9 25.0'-27.0'
(1/2") seams of tan silt. non-plastic. 11 1.6' recovery. OVA:

27 non-cohesive. 15 spoon and hole (0

7 _pm).

230- 28 Collected archive

sample.

29-' Augered from
27.0'-30.0'.

_030.0'-32.0': 2 (MH): light gray to white. 3 Spl Sn Run 7:

31-dry. very fine. non-plastic. non-cohesive. 90% 5 30.0'-32.0'

_quartz. IOX ferro-magnesians. mica, and feldspar. a 1.5' recovery. OVA:

32 11 spoon [0 pom) and hol
(0.4 ppm).

5- -- Collected archive

U'-.T ,AM, AR" Ct QRS OF EGI EERP
LjEcology and Environment, Inc. Buffalo, New Yo'



_RILLING .LOG of WELL NO. SHL-_1 Page 3 of 4,

Elev. Depth Description e Conmst i

Augered from

34--• 32.0'-35.0'.

35 Run 8:
5.0'-37.0': .-WP (MH): same as above. 5 Sol Spn

S10 35.0'-37.O'

35-5 1.7' recovery. OVA:

17 spoon and hole (0

ppm).

2 3 Collected archive
220 38 -- sample.

3 Augered from

37.0'-40.O'.

40 40.0O-40.6': SAW (MH): same as above. slightly 6 Sol son Run 9:
•8 40.0'-42.0O'

41 moist. 
8

40.5'-42.0': ý&N (MH): same very fine sand 11 1.9' recovery. OVA:

42 composition as above, with silt. wet. moderately 13 hole and head space

. firm (cohesivel due to molsture content, ppm).

215 43 non-plastic; brown when wet, dries to light gray. Collected arcnive

sample.

44 
Water encountereC at

40.6'.

OVA spiked at 2 opm

45.0'-47.0': SAND (3H): same as above. when Spoon was openel,

saturate s aov.
45d 

3 Augered from
45- aturte4 42.0'-45.0'.

5 Spl Spn Run 10:

47 -45.0'-47.O'
OVA: spoon (0.2 popm)

210 48 and hole [D ppm)

Collected arcMive

sample.
No further Sampling

due to sands flowing

into auger.
Sample (with

duplicate) was taken

for TOC analysis.

CONSTRUCTION SUMMARY

Well: Hole Cia.: 10%.

screen/casing dia:

4'.

slot size: 0.010

Material Qty.:

Filter Pk.: 800105.

Beit. Pel.: 15 dry

C00-U'i+ I. A i"•' CIn--cS On EI,,PfINZEE IN
~Ecolo9y am~ En•'onment, Inc. •,h,_ ,,d,, f,•. New York



DRILLING LOG of WELL NO. SHL-21 Page 4 of 4

MASSACHUSETTS - - FORT DEVENS

Elev. Depth Description Remarks
S4 Const ."

Cern.: 1.316 dry

lbs.,
Cewi./Bent.: 5%.

Stickup measured from
ground surface to top
of Inner casing.

I'

UATAA 7 1. CORP PS O F E NGIK7ERS
JeEcology and Env~ronrnent. Inc. Buffalo, New York,,



IDP.ILLING LOG of WELL No. SHL-22 Page I'of 7

tate MASSACHUSETTS Start Date 7/14/91

Location FORT DEVENS Completion Date 7/23/91

Drilling Firm E 9 E DRILLING Ground Elevation 219.58

Type of Drill ACKER 82 Groundwater Depth

Driller DON CAMPBELL at completion 8 .50 U

on 12/12/91 4.86 T

Geologist 9OE ~ A MYR
Total Depth of Boring 129.6'

_____ _____Lock_#3217 ___

Elev. Depth Description oemarks
U Corst.

.1J

I'!

19.58 Ground Surface Stickup " 0.91

0.0-1.2': jSAN (SP): tan. damp, loose, medium 2 Spl Spn Run 1:

to coarse grained. with little fine sand. trace 2 0.01-2.0 7

rounded pebbles, roots, 90g quartz. 10% mafics.- 2 1.4' recovery. OVA:

1.2'-1.4,: SILT (MH): medium brown. damp, loose, pomn. head space (2

3- organic Silt with fine sand. rounded to angular ppm).

sand grains. go% quartz. 10% mafics. Collected arcnive

4 -sample.

215 
Augered from / /•,

5- 2.0'-5.o'.

5.0'-5.8*: SILT (MH): same as above, damp. 22 Spl Spn Run 2:

S - comoact. with some rounded pebbles; pebbles are 5.o'-7.'
crystalline. metamorphosed. and highly quartzitic 47 1.8' recovery. OVA:

7 47 spoon 15 ppm), hole V

5.8'-7.0': (SP): medium to coarse, damp. ppm). and head space

compact. limonitic staining, trace roots. trace (1.6 ppm) . (methane)

silt and clay. some rounded pebbles; pebbles are Collected archive r
g crystalline, metamorphosed, and highly quartzitlc. sample.

2 .:Augered from
20- -7 o'-,.

C' ATHA!' I A r- 0 CF 7" t,

Ecology and Environment, Inc. Buffalo, New York

, C4i- e ' and en-ironrni-ni



DRILLING LOG of WELL NO. SHL-22 Page 2 of

State MASSACHUSETTS Locati r - FORT DEVEN'S
we I ..

Elev. Depth Description 
- Remarks rstC. Co st.

_10.0'-12.O: (SP): tan, 0oose. very fine to 3 Water at 8.5' BGS.
coarse, with some silt and trace gravel, trace 4 SOl Son Run 3:
limonitic staining. 90% quartz, 10% mafic. <1i 5 10.0,-12.0'

12 mica. 9 1.9 recovery. OVA:
_ :...Spoon and hole (0

13 ppm). head space (9.8 /
:: :: 'ppm) •

14 Collected archive

205- sample. h-i
15AUAugered from

15.0'-17.0': - (SP): Saturated. loose, medium 1 1;.0'-15.0'./ K
16 to coarse grained, 90% quartz. 10% mafic, angular 2 Spl Spn Run 4:

to subrounaeo grains, with trace gravel. 4 15.0'-17.0'
17 5 1.7' recovery. OVA:

spoon and hole (0

18 ppm)..head space (2.5

ppm).

19 Collected archive
sample.200 Augered from

20.0'-22.0': _5AND (SP): saturated. loose, very 2 17.0'-20.0'.

21 fine to coarse grained, with trace silt and 4 SOl Spn Run 5:
gravel. 90% quartz. 10% mafic. 7 20.0'-22.0'

22 13 1.8' recovery. OVA:
spoon and hole (0

23 ppm), head space (4.5 1
ppm) /

24 Collected archive
1..5 sample.195- -'"

25- Augered from

S25.0'-27.0': SLND (SP): same as above. 7 22.0'-25.0'.

26 saturated, loose, with no gravel, <11 mica. 7 SpI Son Run 5:
11 25.0'-27.o'

27- 11 2.0' recovery. OVA:
spoon and hole (0 4

28- ppm), mead space (2.8
_p•m)

29-- Collected archive

0-sample.
30 Augered from

30.0'-32.0': _5W (SP): same composition as 7 27.0'-30.0'.
31 above, gray. Saturated. loose, fine to medium 5 Spl Spn Run 7:

grained. with some coarse sand. trace silt and 7 30.0'-32.0'

32 gravel. B 2.0' recovery. OVA:
spoon and hole (0

33 Pm). head soace (3.5 ,A__m)_/_
TBATHAMA, AP.1A L C !PPS 0F -GTI N -E E

L Ecology and Environment, Inc. Buffalo, New York



PILLING LOG of WELL NO. SHL-22 Page 3 of 7

State MASSACHUSETTS Locatio F--E DEVEN _

Elev. Depth Description ' •. Remarks

34 -Collected archive
18. sample.

35- Augerea from
35.O'-37.o': _SAB (SP): saturated, loose, 3 32.0'-35.0'.

36- coarse. 75% quartz. 15% mafics, 10% feldspar, with : Spl Spn Run B:

some gravel and some fine to medium grained sand; . 35.0'-37.0'

37- gravel composed of granitic and microcrystallýne 12 1.7' recovery. OVA:

rocks. spoon and hole (0
38-- ppm). head space (3.8

ppm).

39- Collected archive
180 sample.

40- Augered from

- 40.0'-42.0': _AND (SP): gray, saturated, loose. 7 37.0'-40.0'.

41 medium grained. angular, trace fine sand and 7 Spl Spn Pun 9:

rounded gravel. 95% quartz. 5% mafics. 11 40.0'-42.0'

42 7 1.7' recovery. OVA:
spoon and .ole (0

43- Ppm). head srace (6.2
ppm).

44- Collected arcrive
75sample.175"- -

45- Augered from
45.0 '-47.0': No recovery. 4 42.0'-45.0'.

46 3 Spl Spn Run IC:
4 45.0'-47.O'

47 6 No recovery due to

flowing samds. OVA:

48 spoon and nole (0
ppm).

49 Augered from

170 47.0'-50.0".

50-
50.0'-52.0': No recovery. 3 Spl Son Run 11:

5-1 15 50.0'-52.0'
35 No recovery due to

5217 flowing sands. The
sample is being washe

53-• away
j• by water. OVA: spoon

54 and hole (0 ppo).
165- Augered from

55 --- •52.0 *-55,'.

-455.0'-57.0': _DANP (SP): fine to coarse grained. 3 Spl Son Run 12:
56 with angular to roundea grains of 60% quartz, and 3 55.0-57.0'

20% mafics. trace silt and gravel. 5 1.2' recovery. OVA:

_______1 1 %f. nann 2nc nole (0 - -

A 64E" IQOPI S OF ENOIKEEaY
DEco logy affd•'•f'onmenlt, Inc. ee,,•,,• .an •Bi4•e New York i



DRILLING LOG of WELL NO. SHL-22 Page 4 of-

Stat _ MASSACHUSETTS Locati n FOR- DEVENS -

- a Well
Elev. Depth Description Remarks

. cCorst.,

ppm), head space (0.5

58 .- ppm).
Collected archive

5 -. sample.
The sand rose 10' int

160"
60 the casing and was4 ..:...then samp~led.

The bottom of the
casing is at 55' BGS.

Augered from62-. .
57.0'-63.O.

63 k'
'63.0'-65.0': SAND (SP): gray, medium and coarse 32 SpI Spn Run 13:

6 4 -grained, with some fine sand/silt. some gravel, 15 .3.0'-65.0

180% quartz, 20% maflcs. Is 1.1' recovery. OVA:

655. 22 spoon and hole (0
ppm), head space (4.5

66- ppm).

, Coollected arcmive
67 "sample.

672 ,Augered from

68-65.'-73.'.

69-
150-

70

71

71

73.0'-75.0': -AND (SM): gray, saturated, firm. 32 Spl Spn Run 14:

74 fine grained, with some rounded gravel and trace 26 73.0'-75.0-

145- coarse sand. 80% quartz. 20% mafics." i 1.0' recovery. OVA:

75-113 spoon and hole (0
ppm). head space (6

76-ppm). _j '. " Collected archive /

77- 
sample.
(methane) Augered fro

78. 75.o'-83.0'.

79 . •

1401 -0
800 R

S AToH Ao ad, tnu' COFDS OF- EB"fa.,rNEEe YSok
YEcology and Environment, Inc. Buffalo, New York;i



HRILLING LOG of WELL NO. SHL-22 Page 5 of 7

t.ate MASSACHUSETTS Locati in FORT UEFNS

E]ev. Depth Description - C .C oes'C

-J 
~Constj

81

82

63-
63.0'-5.0: 0 (SN): gray. saturated, medium 12 Sol Spn Run 15:

BA4 grained. angular. vwttm trace fine sand. 90% 12 83.0'--85.0'

25 -quartz. 10% mafics. 16 0.5 recovery.. OVA:
5- 42 spoon and hole (0

85.0'-115.0': TILL. (SP): consists most p"obayl"y ppm). head space (196

86 of tight till. containing both gravel and cobbles. pom).
(methane)

87 collected archive
sample. I

88- Some sand flowen pack

into casing.

89-- approximately I'.

.-0 Unable to sample
0- beyond 85'

91 -

92

94
125-

95 I

96

- I I

97--

98-

1205 -

• .... ,

103--4

'~ATCNA 0H CR PS O F E NGINE D

~Ec~cg ad Eiy~~nent I-C.Bu ffa lo, New York

e-E 020-- antEo-:one ,Ic



DRILLING LOG of WELL NO. SHL-22 Page 6 of

State MASSACHUSETTS Lotationn FOR- HEVENS
0 Well

Elev. Depth Description 0 A Pemarks
3 in

___5- -_ _ '":___ _ _ __ _ _ _ __ _ _ __ _ _ - _

115
105-

106.

107 -

108 -":::
Hit a la-ge (W)

109 cobble at 108' BGS

110 - -'

113

105 1

115.0'-120.0": QUARTZO-FELDSPATH IC GNEISS: with Bedrock at 115' BGB.

116 quartz seams, few open 45 degree angle fractures. Natural sanc pack at

mostly aechanical breaks and healed fractures, 11*5 BGS due to cave

117 contains mica. in.

Unable to obtain a

118 Geotechnical or TOC

sample from within th

19 -- screened interval

00 
(105'-115') due to

120 increased grain size

120.0'-125.0': OUARTZO-FELDSPATHIC GNEISS: with in that

121 mica. few open 45 degree angle fractures. mostly zone.

fractures healed with quartz or are mechanical Core Run 1:
122- breaks. 115.0'-120.0'•

_ 2.g' recovery.

123- Core loss from top of

core.

124- Core Run a

95 
120.0'-125.0'

125 - 4.6i' recovery.

- 125.0'-129.6': OUARTZO-FELDSPATHIC GNEISS: same Core Run 3:

126 as above. 
125.0'-129.6'
1.7' recovery.

127-- Core loss from bottom

-of h~

)L THA,,A. A ! COPS OF E GINE S '

L-•Ecology and Environment, Inc. Buffalo, New York



")RILLING LOG of WELL NO. SHL-22 Page 7 of 71

N_1t MASSACHUSETTS Locat n - EQET DEVENS
C ~ We2l

Eliev. epth Oescription Remarks
A9!f Const.

128
CONSTRUJCTION SUMMARY
Well: HO,]e cia.: 10".

__0-_-___ 
screen/cas~ng dia.:

4..

slot size: 0.010'.
Stickup measured from
ground surface to top
of inner casing.

o UITHAMA, ./', CCO-- 07 E _,I"Ew.:

aruaEnynment, Inc. New York Ii



*PILL]ING LOG of WELL No. SHL-23 page 1 of 3!

State MASSACHUSETTS Start Date 7/16/91

Location FORT DEVENS Completion Date 7/17/91

Drilling Firm E 9 E DMILLING Ground Elevation 240.37

Type of Drill OTEORICH D-50 Groundwater Depth

Driller PAUL BARTH completion . 25. 4U
on 12/12/91 

24, II
Geologist LISA HFLTON Total Depth of Boring 35.0'

__________________________________Lock #32P7 __

4U we] I
Elev. Depth Description 0 0 Remarks Wen.

SConst

240.37 Ground Surface Stickup 1.77

240- 0.0'-2.0': SILT (MH): medium brown, .ry, 4 Spl Spn Run 1:

non-plastic. loose, fine grained: l)ttle sand. 6 0.'-2.O
light brown, medium brown, clasts. 8 1.0' recovery. OVA:

2- 18 Spoon. hole. ard head
space 10 ppm)/

3 Collected archive
sample.

4 Augerea fromS2.0'-5.0'.

235- 5.0'-7.0': UAN (SP): gray-brown, low moisture. 3 Spl Spn Run 2:

6- loose, medium grained. trace silt. organics 5 5.0'-7.0'
througnout. 6 1.7' recovery. OVA:

7- 7 spoon, hole. end head/

space (0 ppm).
8- Collected archive

sample.
Auger'ed from

7 CýU ,A -1 H4 A,, 'I ""a L"

USA-oTH ,,, a,"d CCQ7;72 O- ENIIcE Ea New .. S, :S

aEcology and Environment, Iho. Buffalo, New York



IDPILLING L03 of WELL NO. SHL-23 Page 2 of 3,

Elev. Oeptth Description '. aRemarks Wl
; L.o Constj.

230- 10.0'-12.0': _.LNP (SP): same as above. 4 Spl Spn Run 3:

i- 7 10.0'-12.01
- 7 1.7' recovery. OVA: 7

12 14 spoon. hole, and rinea

space (0 ppm).

13 Collected archive
sample.

14 Augered from
. ~12.0O'-i5.O0'.

15
225- 15.0'-17.0': _AND (SP): same as above, except 4 Spl Spn Run 4:

medlum to coarse g-alned. loose to medlur 7 15.0'-17.0'

compactness. 11 L.O' recovery. OVA:

17 15 Spoon, hole, and heac
space (0 ppm),

Collected archive
sample.
Augered from

17.0'-20.0'.

20
220- 20.0'-22.0': SAND (SW): same as abc;e, ex:ept 9 Spl Spn ur, 5:

21 gravelly, mode'ate moisture. 12 20.0'-22.0' a
14 1.0' recovery. OVA:

22 20 spoon. hole, ano neac
2 _ space I0 ppm).

23 Collected archive
sample.

24 -- Augered from ,

22.o'-25.0'.

25
215- 25.0'-27.0': SAND (SW): gray-brown, wet. coarse iO Spl Spn Run 5: ,

25 grained. medium compactness, organics, gravelly. 17 25.0'-27.0'
17 1.2' recovery. OVA:

27- 20 spoon. hole, and head
27.0'-30.0': A-ND (SW): medium brown, wet. space (0 ppm).

28 nmedium grained. some silt, non-plastic, gravelly. Collected archive
sample.

29 Augered from
27.0'-30.0'.

30- OVA: hole n ead ne
210- _ 30.0'-35.0': NJ) (SW): medium brown, wet, s space (0 ppm).

31 meium grained. so.me s5ilt, non-plastic, gravelly. Augered from
30.0 '-35.01.

32 OVA: hole and head

space 10 ppm).

E Ecology and Environment. Inc. Buffalo, New York

"~ec'.,cec 9arer 'eoho•v and envir"nmenm



DPILLING LOG of WELL NO. SHL-23 Page 3 of

tapMASSACHUSETTS Locati n ~ -p - EVR
rC

v We221
Elev. Depth Description aRemarksEn in C Const

34 - "./.. ''"34 ... CONSTRUCTION SUMMARY

•__ .,.- Well: Hole cia.: 10"
screen/casing dia.:

4'.
slot size: 0.010"

Material Qty.:
Filter Pk.: 600lbs.

Bent. Pel.: 17.5 dr

gallons.
Cem.: 517 dry lbs..

Cem./Bent .: 5%.
Sticku nmeasureo fromI

ground surface to top

of inner casing.

&A

AT T Hf A Y C rPS OF ENGITNE'
1;Ecology and Environment, Inc. Buffa2o, New York



I DRILLING LOG of WELL No. SHL-24 Page 1 of 7

State MASSACHUSETTS Start Date 7/19/91

Location FORT DEVENS Completion Date 7/24/91

Dril2lng Firm E & E DRILLING Ground Elevation 237.68

Type of Drill ACKER 82 Groundwater Depth

Driller DON CAMPBELL at completion 15.30

on 12/12/91 13,871
Geologist ROBERT A. MEYERS Total Depth of Boring 129.5'

_______________________________Lock_#32i7

Elev. Depth Description Remarks

-37.68 Ground Surface Stickup- 1.92

0.0'-0.6': 9ILT (MH): dark brown. cry. witti fine 5 Spl Spn Run 1:

1 sano and trace roots. 8 0.0'-2.0'
2 1.8' recovery. OVA:

2 0.6'-2.0': SAND (SP): tan, dry, fine to coarse A spoon, hole, and head
grained, angular, g5% quartz. 5% mefics. space 10 ppm).

2 3 Collected archive

sample.
4 Augered from

4-- ~2.0'-5.O'. '

5-
5.0'-7.0': A (SP): dry, fine to coarse 10 Spo Spn Run 2:

6 grained, subrounded to angular. with trace silt. B 5.0'-7.0'

95% quartz, 5% mafics. 9 1.8' recovery. OVA:

7- 12 spoon. hole, and head

space 10 ppm).

-30 e .:Collected archive
sample.

9 .Augered from_ : ~7.o'-1o.o'./

USATHANIA, .RY , ,-; S OF EN.INEERS

la Ecology and Environment. Inc. Buffalo, New York

" e- 2 - e_ •aer .' ,-io,. and emWronilnient'n



DRILLING LOG of WELL NO. SHL-24 Page 2 of 7

Statp MASSACHUSFTTS I orn tio O TD V N dl

Elev. Depth Description 1 Remarks
"Con

10.0'-12.0': SNO (SP): dry, fine to coarse 5 Sol Spn Run 3:
grained, subrounded to angular, with trace silt, 8 I0.0'-12.0'
90% quartz. 10% mafics, 8 .8' recovery. OVA:

12 11 spoon. hole. and head
s5ace (0 ppm).

13 Collected archive
sample.

Augered from
12.0'-15.0'.

15
15.0'-17.0': _SAND (SP): tan, wet at 15'. medium 4 Soi Spn Run 4:
grained, some fine, trace coarse sand and gravel, 4 15.0'-17.0'
limonitic staining. 7 1.2' recovery. OVA:

17 7 Spoon, hole, and head

220 space (0. ppm).
18 Collected archive

sample.

19 Augereo from
17.0'-20.0' .

20 I20.0'-22.0': SANQ (SP): same as above. 4 Spl Spn Run 5:
21 saturated, no l1monatic staining, <1% mica. 20.0'-22.0'

14 1.9' recovery. OVA:

22 1 spoon (0.5 ppr). mole
and head space (0

215- p)23m).
Collected archive

24 Gsample.
Augered from

22.0'-25.0'.
25.0'-27.0': _AND (SP): tan, saturated, fine 4 Spl Spn Run 5:

26 grained. trace coarse, angular to subangular. 4 25.0'-27.0'
starting to flow, some silt. 95% quartz. 5% 8 1.5' recovery. OVA:

27 maftc5. 13 spoon, hole, and head
space (0 ppm).

28- Collected archive
sample.

29 -Augered from
27.0'-30.0'.

30
30.0'-32.0': ,jNP (SP): same as above, trace 6 Spl Spn Run 7:
coarse grained sand. no melium grained. flowing. 11 30.0'-32.0'

11 1.5' recovery. OVA:
212 spoon, hole, and head

space (0 ppm).
33 Collected archive

UBATHAA, ARMNI CORP,-,. OF ENGIC EERS
7 Ecoiogy and Environment, Inc. Buffalo, New York!



IDRILLING LOG of WELL NO. SHL-2.4 Page 3 of 711

"MASSACHUSFTTS Locati .n Fo * EVENV_ 1
°' -" : eak

Elev. Depth Description Remarks
~ ~c. Corst.j

34 Augerea from A

32.0'-35.0'.

35.0O-37.0*: SILT (MH): tan. saturated, trace 0 Spl Spn Run B:

very fine sand. flowing. no inclusions. 0 35.0"-37.0'
0 1.0' recovery. OVA:

0 spoon, hole, and head37-1 
space [0 ppm)/

200 - Collected archive

39 sample. f
39 A ugered from

_J 37.0'-4o0'.0

40 -

140.0'-42.0': SILT (MH): same as above. 0 Spl Spn Run 9:

41 0 40.0'-42.0'
SB 2.0' recovery. OVA:

42- 10 spoon, hole. and head
space [0 ppm)..

1295" 43 - Collected archive

sample.
44 Augerea from

42.0',45.0'.

. 45.0*-47.0': .AN.D (SP): tan, saturated, very 0 Spl Spn Run 10:

46-1- fine to f~ne granne•. angular, flowing, gg% 10 45.0'-47.0'

oua-tz. i1 mafic. 14 1.2' recovery. OVA:

47_16 spoon, hole, and head

0space (0 ppm).

48- Collected archive
sample.

49 A Augered from
47.0'-53.0'.

50-4

5 1 -

521-

185-
53.0*-5.0': No recovery due to flowing sands. Spl Spn Run II:

54 saturated. 53.0'-55.0'
S24 No recovery due to
21 fine flowing sands.55- OVA: spoon, hole, and

5 head space (0 ppm.)
56 Augereo from

UBATHA-"A, ,-,S OF ENG-NE-E
1oi y and Environment, Inc. Buffa~o, New York

r' C'A'" ('coloa!N and enmi1rnmenI



DRILLING LOG of WELL NO. SHL-24 Page 4 of 7

State MASSACHUSETTS Locat i n FOR- -EVENS

Elev. DeDth Descript ion M -e Remarks
.. " Const.

180-5 -:
58

59-

60-

62 -

175
63-

163.0'-65.0': _SAN (SP): tan. saturated, very 13 Spl Spn Run 12:

64 fine to fine grained. flowing. with some silt, 95% 21 63.0'-65.'0
quartz. 4% mafic. 1% mice, limonitic stain~ng. 1. 0.o' recovery. OVA:

65 ig spoon, hole. and head/
sDace (0 ppm)

66 Collected archive
sample.

67 Augered from

170 _ 55.0'-73.0o.

68

69-

70

7i

72
165-

73
73.0'-75.0*: _SANP (SP): tan, saturated, very 14 Spl Spn Run 13:

74 fine to fine grained. flowing, with trace silt. 11 73.0'-75.0'

limonitic staining. 14 1.3' recovery. OVA:

75- 21 spoon. hole. and head

space (0 ppm).

76-- Collected archive

sample.

77-- Augered from
75.0 '-83.0'.

160-
78-

79

80-

Tr OF ENGINEE t
4ar.nmn., T; I;-, NewtYork

e Eco~ogy and Env~ronment, Pic. Buffalo, New York ;



IDRILLING LOG of WELL NO. SHL-24 Page 5 of 7:

Af, tt MASSACHUSETTS R DEVENS
we 2

Elev. Depth Description Remarks
S rCoonst."I

83-.

. 3.0'-85.O': SA (SP): gray to tan. saturated. 13 Sol Son Run 14: /

84-- very fine to fine grained, limonmtic staining. 2 B3.0'-85.0'

13 0.g' recovery. OVA:

85 2 spoon. hole, and head

. space 10 ppm).

B6-- Collected archive

_ sample.

87 - Augered from

08--

go--

82 -

145- -

93.0'95 0': T M)tred_83.0O-_5. 1L .T (SF): gray to tan. saturated. 1 Spi Spn run 15:

94 with Some very flne to fine grained Sand. t1 93.0'-cj5.O1

13 0.5' recovery. OVA:
22 spoon, hole, and head

space (0 ppm).

86 Collected archive

sample.

97- No Geotechnncal or TO
840- samples taken from

98- 95'-114.5* (bedro ck)
_ due to S plit spoon

9g .refusal.

i00

10i

102-

135-
103

L4Ecology and Environment, Inc. Buffalo, New York i

. - - _2- spooM-n, hl e and head



DRILLING LOG of WLL I NO. SHL-24 Page 6 of

State MASSAHUSETTS Locati n - ORT DfEVENS

Elev. OepthI Description Remarks

105 -

106j

107

109log - •

110o 0 )

125-
113

114-

I 120 114.5'-114.65': _ sANITIC COBBLE Core Run 1:
ng114.55' -119.5': f2r tuE gray. with mechanical 1.5'-119.5'

116 Jr'eakS. 3.5' recovery. OVA:
m hole (0 . om)

117 Monitoring well did

120 Hgnot actually penetratn

118 - into the bedrock.

119

119.5-124.5':_BX1.LIIE: same as above, with a Core Run 2:

20 single vertical fracture from 123.5-124.5'; 1.5*-124.5
121-i ,Slickensides along vertical fracture. 4.5' recovery.

122-

115-
123-

124

125- 124.5*-±2g.5: ..EHILE: same as above, no Core Run 3:
vertical fractures. 124.5*-129.5'

126- 1.3' recovery. Bottom
of core left in the

A T H A MA, APMIY CO PS O ý0F E N G iNE'-- zPSr-'
L4Ecology and Environment, Inc. Buffalo, New York,



IDRILLING LOG of WELL NO. SHL-24 Page 7 of 7

S.. MASSACHUSETTS Locati n FO-T EEVENS

E]ev. Depth Description I 2 5 Remarks
0 Corst.

,12 CONSTRUCTION SUMMARY
Well: H03e die.: 10',

screen/casing dan.:

4'.
slot size: 0.010'.

Stickup measured from

ground surface to tov

of inner casing.

IA.oCo OF Ey nGINEEE
SBuffalo, New York:

""cEcology and Environment, Inc. :Iuffnmne
eccO d~er ecology and emnironm.ent



DDRILLING LOG of WELL No. SHL-25 Page 1 of 3!

State MASSACHUSETTS Start Date 7/17/9.

Location FORT DEVENS Completion Date 7/18/91

Drilling Firm E & E DRILLING Grouno Elevation 257. 10

Type of Drill DIEDRICH D-50 Groundwater Depth

Driller PAUL BARTH at completion 24.00
on 12/12/91 22.79 Z

Geologist WALTER KNOTTS Total Depth of Boring 35. 0'

_____________________________________Lock #3217 ___

M m we! i

Elev. Depth Description " j RemarkS

57.10 Ground Surface Stickup- 1.77
_0.0'-Q2.0': S5AND (SP): light medium brown, damp. 6 ; Spl Spn Run i: i
medium dense. fine to coarse grained. quartzose. 7 0.0'-2.0'

trace feldspar and mica. occasional igneous and 7 1.5' recovery. OVA:
25- -"•Metamorphitc rock. fr-agmentS. B ,spoon and hole (0
2 5 5 -" : p p m )

"3 Collected archive

sample.

4 Augered from

2.0'-5.0'.

5-
"6 Spi Spn Run 2:

"6 16 5.0'-7.0'
14 1.5' recovery. OVA:

250- 7- 14 spoon and hole (0
ppm).

... Collected archive

sample.
9 Augered from

"7.0'-10.0*.

USAT HAHA, A:NY CORPS OF ENGINEPS'

e Ecclogy and Environment, Inc. Buffalo, New York



DRILLING LOG of WELL NO. SH_-25 Page 2 of 3

-tate MASSAf:HUSETTS Location... - . i _

a' _" . Well

Elev. Depth Description 0 . 2 Remarks
= !• © •Const

5 S l SlSn Run3: :

- Io.0o-12.o /1
9 1.7' recovery. OVA:

" 45 1210 spoon and hole (0245- 12- :

12.0-29.0': ._SAN (SP): medium brown, moist. ppm).
1 medium dense, very fine to fine, little slit. Collected archive

trace clay. quartzose. subangula- to subroundea. sample.

14 trace mica. Augered from
*~ 12.0'-i5.On'.

15
6 Spl Spn Run 4:

16 10 15.0'-17.0'
9 1.7' recovery. OVA:

240- 7 7 spoon and hole (0
_ ppm).

18 Collected arch ave
sample.

19 Augerea from
17.0'-20.O'.

20
5 Spl Spn Run 5:

21 7 20.0'-22.O'
9 1.5' recovery. OVA:

235- 22 poon and hole (0
23_2 ppm) .

23 Collected archive
sample.

24 Augered from
22.o'-25.0'.

25-
4 Spl Spn Run 5:

257 25.0'-27.0'26-
7 1.8' recovery. OVA:

230 27 14 spoon and hole (0

ppm).
28 :Collected archive

-- . .:'sample.

2 Augered from

29.0'-35.0': SAND AND SIL-Y CLAY ISP): medium 27.0O-34.5'

30- brown. wet. dense. trace rock fragments- possibly OVA: hole (0 ppm).

till. CONSTRUCTION SUMMARY

31 Well: Hole dia.: 10".
screen/casing dia.:

225 324", : slot size: 0.010".
material Qty.:

,33_ _ Filter Pk -* 4Es -

'Ecnlngy " TAi.!~iCO~ ~ENIERand Envrnnment, Inc. Buffalo, New York
Lj clg and.y-- Envr.met* nc I



DRILLING LOG of WELL NO. SHL-25 Page 3 of 3:

____ MASSACHUSETS Lti n - -EIVENS

C Well~
Elev. Depth Description C AemaweS

- ( n or-St.
-.. z

Bent. Pel.: W0 dry
gallons.

- - - - Cemr.: 329 dry ls..

Cern./Bent.: 5%.
Stickup me3sured from
ground surface to top

of inner casing.

USA TH A, 4.,,, CQ•PS OF ENGIN S_..
t Ecology and Envtronment, Inc. Buffalo, New York



S 0 L B 0 R I N G L 0 G Study Area: Sheptey's Hilt Landfill

Client: AEC Project No. 7005-04 Boring No.: SHM-93-01A

] trator: New Hampshire Boring Date Started: 01/21/93 Completed: 01/21/93 Method: HSA

Wund Elev.: 235.5 ft. Soil Drilled: 26 ft. Total Depth: 26 ft. Casing Size: 6.25 ID

Logged by: RRR Checked by: DSP Groundwater Below Ground: 20 ft.

Screen: 10 (ft) Riser: 18 (ft) Diam.: 4.0"' (ID) Material: Sch 40PVC Protection: Mod.D Page 1 of 1

DEPTH SAMPLE SAMPLE PEN. PID
(FT) NUMBER DEPTH - (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN. COMMENTS

REC.

S-I 0'-2' 1.5 BKG 0'-1.4' SAND, poorly graded, medium, 10% coarse, 10% fine, 0'-2' 6-13-13-14 Start 0940
2 2.... gravel subrounded, tannish brown, medium denseI- 2 2.0 (SP)

1.4'-1.5' SAND, poorly graded, fine, 0-2% silt, subangular, dry,
medium dense, tannish brown

(SP)
-- 4

1.7 SAND, poorly graded, fine, 15% medium, subangular, dry, very 3-4-5-5
6 S-2 5'-7' ------ BKG loose, Light brown

2.0 (SP)

-8

- 10
1.8

S-3 10-12 ------- BKG SAND, similar to above 3-4-4-6
2.0 (SP)

- 14

1.6 0'-1.5 SAND, similar to above, banding
16 S-4 15-17 ----- BKG (SP)

2.0 1.5'-1.6' and in shoe, SAND, well graded, medium to coarse sand 3-5-9-12 Change
and gravel, subangular to angular, damp, loose, Light brown

L (SW)
[--18

20 1.6 0'-0.6' SAND, poorly graded, fine to medium, rounded, very loose, 2-4-4-6 Water at 20'

S-5 20-22 ------- BKG wet, dark brown bgs
2.0 (SP)

-- 22 0.6'-1.6' gravely SAND, poorly graded, coarse, 10% medium, very 2-4-4-6 TOC Analyti-
loose, subrounded, wet, reddish brown caL collected

(SP)

- 2 4  24' change

0.6
26 S-6 25 -.------ BKG Sandy SILT, rock in shoe, cobbles of Low grade metamorphosed rock 5-50 for 4" Rock in shoe

25.5 2.0 in silt
(SP-SM)

28
BOE = 26' bgs, 1245 hours, 1/21/93 Refusal on

rock

ABB Environmental Services, Inc.



S 0 1 L B 0 R I N G L 0 G Study Area: Shepley's Hill Landfill

Client: AEC Project No. 7005-04 Boring No.: SHM-93-10C

iatractor: New Hampshfre Boring Date Started: 02/09/93 Completed: 2/12/93 Method: HSA/Case/Core

•und ELev.: -247.5 ft. Soil Drilled: 36.5 ft. Total Depth: 59.5 ft. Casing Size: 6"

Logged by: RRR Checked by: DSP Groundwater Below Ground: 29.5 ft.

Screen: 10 (ft) Riser: 45 (ft) Diam.: 4.0"' (ID) Material: Sch 4OPVC Protection: Mod.D Page 1 of 2

DEPTH SAMPLE SAMPLE PEN. PID
(FT) NUMBER DEPTH - (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-1N. COMMENTS

REC.

1.5 SAND, poorly graded, medium, 5% fine, 5% coarse, rounded, dry, 16-10-12-12
S-1 0-2 ------ BKG medium dense, 7.5 yr 6/3 Light brown, aeolian,/gLaciaL outwash

2 2.0 (SP)

4

1.6 SAND, poorly graded, similar to above but Loose, dry
6 S-2 5-7 ------ BKG (SP) 6-5-5-6

2.0

8

10
1.4

S-3 10-12 ------- BKG SAND, similar to above
2.0 (SP) 4-6-6-44

14

1.6
16 S-4 15-17 ------- BKG SAND, similar to above but very Loose, dry

2.0 (SP) 4-4-4-5

18

- 20
1.7

S-5 20-22 ------ BKG SAND, similar to above
2.0 (SP) 4-4-6-6

- 22

- 24

1.9 SAND, similar to above, medium dense, 10 yr 6/3 pate brown 7-10-14-19
- 26 S-6 25-27 ------ BKG (SP)

2.0

- 28

Water at 29'
bgs

ABB Environmental Services, Inc.



L S O R I N G L O G Study Area: Shepley's HiLl Landfill

Client: AEC Project No. 7005-04 Boring No.: SHM-93-10C

Contractor: New Hampshire Boring Date Started: 02/09/93 Completed: 02/12/93 Method: HSA/Case/Corel

Ground ELev.: 247.5 ft. Soil Drilled: 36.5 ft. Total Depth: 59.5 ft. Casing Size: 6"

Logged by: RRR Checked by: DSP Groundwater Below Ground: 29.5 ft

Screen: 10 (ft) Riser: 45 (ft) Diam.: 4.0"' (10) Material: Sch 4OPVC Protection: Mod.D Page 2 of 2

DEPTH SAMPLE SAMPLE PEN. PID
(FT) NUMBER DEPTH - (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN. COMMENTS

REC.

k30
1.8 Sand to silty sand, poorly graded, fine, subrounded, medium 16-13-13-12

S-7 30-32 ------ BKG dense, wet, 10% silt, 7.5 yr 5/6 strong brown, coarse piece of
2.0 subangular gravel at 1.4'

32 (SP-SM)

h32

F
1.5

36 S-8 35 ------- BKG Similar to above, weathered rock frags near bottom of spoon WOR/1/50-4"
36.5 2.0 (SP-SM)

Bedrock
-38

36.5' will core rest of hole; see attached core togs.

S40

-42

L46

[48

[50

F52

-54

-56

K.58 __

ABB Environmental Services, Inc.



SProject: Fr e nsStudy Area: Project No.

Dnilling Method: NOPIB. eV): Casing Size: Auger Size:
6~~~~~F f- Ct :Cei aZ4a -

Tit type/size: Bit Use: Core Interval (to/from)(tt):

Natural Cove Rc ult
Breaks Rc ult

(U.! Rock Description and
t:. CD L 0 Z - CCComments on Drilling
5 W .- - 0 O. CL

2wcw 0. rs =O =0 0 0 = 00 .-0.Cn. 0 cc (D0 ~:-0 -1 o SDE 0

0-2 E C4@.
.5D M 0L~l a) CLS-t r-S

m u)r'a&~ 9L : ) L 3 U ) c P a0 E1

2- 4-j

-4A '" ~t~ -''-'. S~c.~~-

10-

x F

F

0711

ABB Environmental Services, Inc.



SProject: FrDvesStudy Area: Project No.

Clet STAADriller's Name: Logged by: Checked by: Ground Elev.:

Drilling Contractor: Protection Level: Rig Type: Start Date: Finish Date:

Drilling Method: P.I.D. (eV): Casing Size: Auger Size:

Bit type/size: Bit Use: Core Interval (to/f rom)(ft):

-I 4 - -5-- 46--

Natural Cove Rc ult
Breaks Rc ult

1!M Rock Description and
z.2 i. -J 0.2 a:0 Comments on Drilling
CD W 0 . -

>m UO =~ =. =o r: C to .-

(D- a)) (C CDU CD co C

6 i'>- 5~ 0 0 0 0(.S
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t Pojet d ra Project No.
Prjc:FortlDevens Std Area: ______

Cin:Driller's Name: Logged by: Checked by: Ground Elev.:

Drilling Contractor: Protection Level: Rig Type: Start Date: Finish Date:

Drilling Method: -P.1. eV): Casing Size: Auger Size:
P'C /ef JS____

Bit type/size: Bit Use: ~Core Interval (to/from)(ft):

Natural Cove Rock Quality
Breaks

z- 6 e CY Rock Description and
a) a: Z 0 0 u

W .2. Sc Comments on Drilling
3: >: 0r L- CL~ C

ccw CL CDu 8 -- a .

a M ilA-Wr ) 0I~ Ac0. cc~~c cc 0 0c
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SProject: FrDeesStudy Area: Project 7No.
For Dnns-9J 

7c-____

Cin:Drliler's Name: Logged by: Checked by: Ground Elev.:

Drilling Contractor: Protection Level: Rig Type: Start Date: Finish Date:

Dniling Method: P.i.D. (eV): Casing Size: Auger Size:

Bit type/size: Bit Use: Core Interval (to/from)(ft):

Natural Cove Rock Quality
Breaks

QD5

6 . Rock Description and
Z. ?' - Comments on Drilling

CD w 2 6 .2 C
.r > 0 0 0 - = r- m.

Co 9o c "te a.a) D 0 i- 0.~ a) >-O = 00 0

53-
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S 0 L B O R I N G L 0 G Study Area: Shepley's Hill Landfill

Client: AEC Project No. 7005-04 Boring No.: SHM-93-18B

A tractor: New Hampshire Boring Date Started: 02/04/93 Completed: 02/08/93 Method: HSA

Mund ELev.: 235.7 ft. Soil Drilled: 93.5 ft. Total Depth: 93.5 ft. Casing Size: 6.25" ID

Logged by: RRR Checked by: DSP Groundwater Below Ground: 14 ft.

Screen: 10 (ft) Riser: 80 (ft) Diam.: 4.0"' (ID) Material: Sch 40PVC Protection: Mod.D Page 1 of 4

DEPTH SAMPLE SAMPLE PEN. PID
(FT) NUMBER DEPTH - (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-1N. COMMENTS

REC.

S-1 0'-2' 1.3 SAND, poorly graded, medium to coarse, 5-10% ifne, subanguLar, 31-21-4-3
------. BKG Loose, sample is dry but entirely frozen, 7.5 yr 7/2 pinkish

2 2.0 gray, glacial outwash, aeolan
(SP)

1.2
- 6 S-2 5-71---- BKG SAND, poorly graded, fine to medium, 1-2% silt, subrounded, 11-16-27-23

2.0 medium dense, dry, 7.5 yr 7/2 pinkish gray, glacial outwash
(SP)

8

- 10
1.3

S-3 10-12 ------ BKG SAND, similar to above
2.0 (SP)

12 At 1.0' SAND is banded with silty sand, fine, Loose, 2.5 yr 4/6 6-6-6-13
yellowish red, moist, resembles liesgang banding

(SP-SM)

- 14

1.5 0'-0.5' SAND, well graded, medium to coarse, 15-20% fine, 10% 6-8-6-13
16 S-4 15-17 ------ BKG silt, medium dense, wet, 10 yr 4/4 dark yellowish brown

2.0 (SW-SM) Change at
0.5'-1.5' SAND, poorly graded, medium, 5% coarse, 5% fine, 15.5 ft.

isB medium dense, wet, 10 yr 6/3 pate brown

-20
1.8

S-5 20-22 ------- KG SAND, poorly graded, medium, 5% coarse, 5% fine, medium dense, 6-10-12-13
2.0 wet, 10 yr 6/3 pate brown

[ 22 (SP)

F 

2 4

1.7
- 26 S-6 25-27 ------- BKG SAND, poorly graded, similar to above WOR to

2.0 (SP) 18"/9

28

ABB Environmental Services, Inc.



S OI L B 0 R I N G L 0 G Study Area: Sheptey's Hill Landfill

CLient: AEC Project No. 7005-04 Boring No.: SHM-93-18B

Contractor: New Hampshire Boring Date Started: 02/04/93 Completed: 02/08/93 Method: HSA

Ground ELev.: 235.7 Soil Drilled: 93.5 ft. Total Depth: 93.5 Casing Size: 6.251 ID

Logged by: RRR/LEF Checked by: DSP Groundwater Below Ground: 14'

Screen: 10 (ft) Riser: 80 (ft) Diam.: 4.0"' (ID) Material: Sch 40PVC Protection: Mod.D Page 2 of 4

DEPTH SAMPLE SAMPLE PEN. PID
(FT) NUMBER DEPTH - - (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN. COMMENTS

REC.

S-7 30-32 2.0
------ BKG SAND, poorly graded, similar to above ýWOH 1/2/5 SP

- 32 2.0 (SP)

- 34

2.0
- 36 S-8 35-37 ------ BKG SAND, poorly graded, similar to above except 5 yr 6/4 reddish 3-8-12-22 SP

2.0 brown
(SP)

- 38

- 40
0.0

s-9 40-42 ------- BKG Residual sand in spoon was similar to above 6-6-11-16 Sampled and
2.0 (SP) drilled with

- 42 4 1/4" augers_
to 40'. HoleD
blew in to
35' bgs. Try

-44 to add head
of water.
Adding water

0.7 was ineffec-
- 46 S-10 45-47 ------- BKG SAND, poorly graded, similar to above 7/12/50-4 tive. Will

2.0 (SP) telescope 3"
casing inside
of augers and

- 48 procede from
40'. Decide
to make ano-
ther attempt

- 50 with augers
0.0 using twine

S-11 50-52 ------- BKG Soils are running out of spoon when we are retrieving it 8/12/24/30 to keep con-
2.0 nections

- 52 watertight.

1' of sand
heaved up

- 54 inside ofd
augers. Sand
is flowing

0.7 out of spoon
- 56 S-12 55-57 ------ BKG SAND, similar to above 9/15/22/24 when it is

2.0 (SP) retrieved.

Sample mostly
- 58 represents

0.0 soils which
S-13 58-60 ------ BKG No recovery, sands are running out of spoon 6/6/9/13 have heaved

2.0 into augers.
-60

ABB Environmental Services, Inc.



S 0 I L B 0 R I N G L 0 G Study Area: Shepley's Hill Landfill

Client: AEC Project No. 7005-04 Boring No.: SHM-93-18B

Contractor: New Hampshire Boring Date Started: 02/04/93 Completed: 02/08/93 Method: HSA

E Eev.: 235.7 ft. Soil Drilled: 93.5 ft. Total Depth: 93.5 Casing Size: 6.25" IDi

Logged by: RRR/LEF Checked by: DSP Groundwater Below Ground: 14 ft.

Screen: 10 (ft) Riser: 80 (ft) Diam.: 4.0"' (ID) Material: Sch 40PVC Protection: Mod.D Page 3 of 4

DEPTH SAMPLE SAMPLE PEN. PID
(FT) NUMBER DEPTH - (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN. COMMENTS

REC.

2/4/93

[-62 2/5/93-- 62

-- 64

No spoon attempted

- 6 6

68

0.9
- 70 S-14 69-71 ------ BKG SAND, poorly graded, fine, 15% medium, subangutar, medium dense, 4/10/19/24

2.0 wet, 10 yr 5/3 brown, glacial outwash
(SP)

-72

- 74

S-15 74-76 BKG SAND, similar to above but medium dense to dense 6/18/31/49 2/5/93
(SP) 2/8/93

76

L 7 8

0.8 SAND, similar to above. At 0.1' and 0.3' there are 0.1' thick 10/15/29/29
S-16 78-80 ------- BKG bands of SAND, medium to coarse, well graded, 20% fines, 5%

2.0 silt, subrounded to rounded, medium dense, wet, 10 R 4/6 red
80 (SW-SP)

82

1.8
84 S-17 83-85 ------- BKG SAND, poorly graded, fine to medium, subrounded, Loose, wet, 7.5 3/2/7/15

2.0 yr 5/4, brown, glacial outwash
• (SP)

- 86

-88
1.4

S-18 88-90--------KG SAND, similar to above, medium dense 23/18/24/29
0 I )2.0 CsP)

ABB Environmental Services, Inc.



S 0 I L B 0 R I N G L O G Study Area: Sheptey's Hill Landfill

Client: AEC Project No. 7005-04 Boring No.: SHM-93-18B

Contractor: New Hampshire Boring Date Started: 02/04/93 Completed: 02/08/93 Method: HSA

Ground ELev.: 235.7 ft. Soil Drilled: 93.5 Total Depth: 93.5 ft. Casing Size: 6.25" ID

Logged by: RRR/LEF Checked by: DSP Groundwater Below Ground: 14 ft.

Screen: 10 (ft) Riser: 80 (ft) Diam.: 4.0"' (ID) Material: Sch 40PVC Protection: Mod.D Page 4 of 4

DEPTH SAMPLE SAMPLE PEN. PID
(FT) NUMBER DEPTH - (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN. COMMENTS

REC.

- 92

Refusal at 93.5'-Cuttings indicate bedrock-metamorphosed schis-
- 94 tose rock

- 96

- 98

- 100

- 102

- 104

- 106

- 108

- 110

- 112

- 114

- 116

- 118

- 120 0

ABB Environmental Services, Inc.******** ****** ** ** * ** * ** ** * ** * ** * * ***



S 0 I L B 0 R I N G L 0 G Study Area: Shepley's Hill Landfill

Client: AEC Project No. 7005-04 Boring No.: SHM-93-22C

Contractor: New Hampshire Boring Date Started: 02/11/93 Completed: 02/25/93 Method: Drive/Wash

I ,nd Elev.: 217.9 Soil Drilled: 115 ft. Total Depth: 135 ft. Casing Size: 6"

Logged by: LET Checked by: RRR Groundwater Below Ground: 5.9 ft.

Screen: 10 (ft) Riser: 127 (ft) Diam.: 4.0"' (ID) Material: Sch 40PVC Protection: Mod.D Page 1 of 1

DEPTH SAMPLE SAMPLE PEN. PID
(FT) NUMBER DEPTH - (pp•) SOIL-ROCK DESCRIPTION - BLOWS\6-IN. COMMENTS

REC.

k-- No split-spoons collected (see soil boring Log for SHL-22
installed by Ecology and Environment)

Bedrock at 115' bgs, see core Logs for rock descriptions

E--

I-

F-

ABB Environmental Services, Inc.



CD

0

C; Project: Study Area: i Pr-oject No.
P Fort Devens 6 ,_ 7d-- 1

Clet S T A ADriller's Name: Logged by: Checked by: Ground Elev.:I
Q Clint: 6. I/',-I d 11K . .3,5"K-.,. -

Drilling Contractor: Protection Level: Rig Type: Start Date: Finish Date:

Drilling Method: P.I.D. (eV): Casing Size: Auger Size:

Bit type/size: Bit Use: Core Interval (to/from)(ft):,/ /
W1.9 I 186-6p._-l

Natural Cove
Breaks Rock Quality

a CD

Z~ 0' - Rock Description andcc ..0 ? j (V -Comments on Drilling

0D 0
aw .- >. 0o ~ 0 ow C. 0C, c w E d: 0 c,, .. ,0 , L/

K t 7/-- .&vo

5 4.O -------

.,"/ 10
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PT -AB En-,hovsironentl& 4" Servies,-Ic



(0

SProject:AraPrjcNo
-Fort Devens StudyAra ojcN.

Client: DilrsNm:6//-7D5--
USATHAMVA D6llrsNae Logged by: Checked by: Ground Elev.:

6I.TOL4.A tA MuOUZLeA&

Drilling Contractor: Protection Level: Rig Type: Start Date: Fi 1sh D te:
14U ,A ,V0 4ýkx-e_ V ~ ,~tj ~${L ~-7 c,/'/?

Drlln Method:d AX ae~ eap- P.l.O. (eV): Casing Size: Auger Size:

Bit type/size: IBit Use: jCore Interval (to/f rom) (ft):

Natural Cove Rc ult
Breaks Rc ult

~D '~ . Rock Description and

CD 0 CD . . Comments on Drilling~.2 c8 0 0 0 CC~

L0 ~ Cb. -CD o~ - 0D

W6. D -OCD_

0; 0~ 0' "a

ABB Environmental Services, Inc.-



Project: Study Area: Project No.
Fort Devens

Client: Driller's Name: Logged by: Checked by: Ground Elev.:
USATHAMA A. _'_ _v__•_ &-_•_,

Drilling Contractor: Protection Level:' Rig Type: Start gate: Finish Date:

Drilling Method: P.I.D. (eV): Casing Size: Auger Size:
1,.o �-4a51,/ ,n J x vzkUe4 //_ _ _"

Bit type/size: Bit Use: Core Interval (to/from)(ft):

Natural Cove Rock Quality
Breaks

CID 6a C 2Rock Description and
cc Z Z. • Comments on DrillingS"- M' -

D.7 0 .'.Voa> 0. 0

5. 0o 0o Z 0 o0 0.
a~ CoI) CL CC 5 cc d:o 00 0.- L E

12if-

- WW

12l7 --
no .F 

V

5 ,P---r,)0

12.7

I~ F:

ABB Environmental Services, Inc.-



o

",o ProEct: Study Area: Project No.
Fort Devens ,7,5W -0'4

Client: Driller's Name: Logged by: Checked by: Ground Elev.:

6n USATHAMA7"d"I, ,, "•' 0

Drilling Contractor: Protection Level: Rig Type: Start Date: Finish Dte:

Drilling Method: P.I.D. (eV): Casing Size: Auger Size:0-.0 " &.15,• .1•. 6X•••,- .0
Bit type/size: t Bit Use: Core Interval (to/from)(ft): ,

-~ 
1w---

Natural Cove

Breaks Rock Quality

- 6. .. Rock Description and
"" . Comments on Drilling

> 0c
W 0 .. >. n 000 0 *-C 0Oco wo o i.. o •: 8o i - " -',ro

"M D - cc _,D , ,t.' L) : L c-c a 0A 4 6 IvW.k.-

IS -ILt- 4D Zk-

I5T-

ABB Environmental Services, Inc.-
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S 0 I L B 0 R I N G L 0 G Study Area: Shepley's Hill Landfill

Client: AEC Project No. 7005-04 Boring No.: SHB-93-O1X

Contractor: New Hampshire Boring Date Started: 01/25/93 Completed: 01/25/93 Method: HSA

*W nd ELev.: 235.5 ft. Soil Drilled: 25 ft. Total Depth: 25 ft. Casing Size: 4.25" ID

Logged by: LET Checked by: RRR Groundwater Below Ground: 19 ft.

Screen: N/A (ft) Riser: N/A (ft) Diam.: N/A (ID) Material: N/A Protection: Mod.D Page 1 of 1

DEPTH SAMPLE SAMPLE PEN. PID
(FT) NUMBER DEPTH - (ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN. COMMENTS

REC.

- 0-5 (1) SAND, mediumn , dry, fill, 10 yr 5/4 yellowish brown, 15% sand

- 10 5-10 (2) SAND, fine-mediumi, dry, yellowish brown

S10-15 (3) BKG SAND, fine-mediuan, dry, yellowish brown

- 20 15-20 (4) Same Loosened up
at 19'
(Water??)

20-25 (5) Same Started to
scratch at

25-26 (6) Same Material 24' bgs

30
BOB 25' bgs

40

50

- 60

- 70

ABB Environmental Services, Inc.



Engineering Technologies Associates, Inc.
Engincers Planners - Surveyors

16S S. Union Blvd, Suite 7710 3.158 Ellicott Center Drive, Suite 101
Lakewood. CO 80 ,o Ellicott City, MD 21043 Drilling Log
Pro:jeci;'t * i")o S 9fl. 4 Owner u . Sketch MapProjectne

Location 4t'i'LEYL '.I LL W.O. Number,. .

Well Numoer -...A Total Depth- ,! . , Diameter i ......

Surface Elevation Water Level: Initial 24-hrs._. . .

Screen: DOa. Length - Slot Size________....

Casing, Dia. l 4 -n . Lengtm .R. Type! I

Drilling Company IAt'Lr " . Drilling Method -A /N N A 0 Notes
I

Driller'in A2... ... Log By Ruth LV...t.__ Date Drilled _ _ __ _ __ _

o- "• u. .m .Description/Soil Classification
""t a E E (Color, Texture. Structures)

10 s'8mb Get~ _T6TO

I."•_

I 14mh I-.1

I * ..... .. .

-1 7 -,I -_

5O~ C N7Z 11,; WEII-L ~'b*Lm

F-1

-ae o -

.. I-;1\

I ''-'-I
- ...... ... . ..fll U~

- :I"/

-5---' "--

Page oAf......



Engineering Technologies Associates, Inc.
Engineers - Planners - Surveyors

165 S. Union Blvd. Suie 710 3458 E•,•.i•o Center ., Drive 0 Drilling Log
Lakewood. CO 80228 Ellicott City, MD 21043 Drilling Log

Project rc"t 0), # i•i-• •.l• Owner L1 , Sketch Map

Location \- -- X.S I-L W O. Number .......... ...... ......

Well Number ItW -'-IC:• Total Depth.... Diameter I., ----- z,.

Surface Elevation Water Level: Initial 24-hrs.... ....

Screen: Dia. Length Slot Size_________.....

Casing: Dia. -Length-.. .Type SINoesf

Drilling Compan Hlty0.- Drilling Method-. Notes C

Driller •-4• "4. 0 Log By .Date Drilled
03 u

a LC. *0 Description/Soil Classification"CL . E E (Color. Texture. Structures)

12^.

r 1

1:*0 EEzs I) ~S TVCFg

M I

AK

c *

Page __of_



Engineering Technologies Associates, Inc.
Engineers - Planners • Surveyors

165 S. Union Blvd. Suite 710 3.,58 Elicott Ce,.er Dre. Suite Drilling Log
Ietkcood. CO W=. Elliicott City. MD 21043

"Project Fc !'b" ',4 Owner L6 Sketct Map

Lccation . . LL W.O. Number . . . .

Well Number3.• •" 1) L Total Depth Diameter ................

Surface Elevation Water Level: Initial 24-hrs........... ....... ......

Screen: Dia. Length Slot Size__________.

Casing: Dia..A. . Length ,%'Type S"1_-_ _ _ _

Drilling Company iLt-= Drilling Method Notes

Driller 1'-FFi: -')' Log Sy _Re-p• YR"T -2 Date Drilled

Description/Soil Classification
!& C E= E(Color. Texture. Structures)

0

17-

Page-o



Project FQ)t Dlc-VENJ8 Study Area q-k_0ý I41LL Driller Ti¶M k

Project # ac~;~ . Bring # V191Drilling Method ~k/I3

Field Gelgs Dote Installed J4 .bt Development Method WATE

ELE7VATION OF
TOP OF SURFACE CASING
STICK-UP OF CASING ABOVE
GROUND SURFACE __________

ELEVATION OF TOP OF RISER PIPE____

GRUDTYPE OF SURFACE SEAL &E-574141TE

ELEVA____N TYPE OF SURFACE CAIG(TELlI~~m

ID OF SURFACE CASING

DIAMETER OF BORE HOLE.1

RISER PIPE ID 411
TYPE OF RISER PIPE 4'r-etd

JYPE OF BACKFILL ~ CL

ELEVATION OF TOP OF BEDROCK

DEPTH OF TOP OF BEDROCK

- ~~ELEVA7ION OF BO0TTOM OF CORE_______

DEPTH OF BOTTOM OF CORE



Engineering i ecnnoiogies .3A.ssocia~es, Liic.
Engineers Planners Surveyors

16 .Union Bi~d..Suite 710 3.&58 Efficoii Ccaere Onve. SuiLc 101 Drilling Log
LAicwOod.: CO 8ors EILiCOU Cty, N{D :1043

~rolct ~ ~?~4 Ower____________________Sketch map

Location j LE WRILL_ .7.Nmbr_____________0 Well Numoer _______Total Det -.-.. I. -imee

Surface Elevation _ Water Level: Initial - 24-hrs._ _______ - * - - -.-

Screen: Dia. Length_ -Slot Size________------

Casing: Da_ 1 Lnti 3l ye qeL
Drilling Company Drilling Method .ISA 7.III. OI~AC& Note

Drile I. A-I og8LATz-: W( ate Drilled .ILi....______________
a LL. 5?Description/Soil Classification

E E (Color. Texture. Structures)

ca_ ZYA~ ~ li A 3 l
wka Z~,ir~~

% AgLSTl
C-LALE -S60
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Engineering Technologies Alssociates, Inc.
Engineers - Planners - Surveyors

SS. Union B d. Saitc 710 3.,,8 Ellicott Ccrne .,re ,o, Drilling Log
LkwooL CO 80= El %liDcou CiZy, 4 

D l L04o3

Project L - ' "W¢'} .4 Owner )Skec, Map .

L c a t i o n I L L - W .O . N u m b e r . ... . . . . . . . . . . . . . .

'Nell Numoer.1 i 0 '•-i " J Total Depth .'.., Diameter L•,' -. lL L - .I

Surflace Elevation Water Level: Initial 24-hrs.. ..........

Screen: Dia. Length- Slot Size-

Casing: Dia. ,4 -Length- 27s -Ty'pe !

Drilling Com pany -ilrf 't-ER D rilling M et hoc - ;, • Notes

gller, r By I tt.. 12&00ate Drilled L1/1
S0 -

0- 0• = HI I I I

" .. Description/Soil Classification
"C. 0 E E (Color. Texture. Structures)
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Engineering Technologies Associates, Inc.
Engineers , Planners • Surveyors

165 S. Catocn Bi~d. Suite 710 3458 Ellicott cener Dnve. Suite 101 D iln o
,,.CO =,Ellicott Cty. Orilling Log

"Pro'ect i~ v•- '-•V'•,.'.4"~i Owner_________________________Sketch Map

__ Location •It' ,W'• •,LL.. W.O. Number

Well Numoer.....-1"I..-•I. Total DeptM'l •5.ql Diameter

Surface E8evation Water Level: Initial 24-hrs.

Screen: Dia. Length Slot Size_. .....

Casing: ,,,a. 4'I Le,,gth___?,__' Type _ _ _

Notes
Drilling ComPany flkti'tP..- Drilling Method i$q, it,4, AjUc Q4 N' e . -

Driler .•lv'l '•RLog Bv PL-.__A /..,r ,'•Date Drilled i/ •.

Driller dIIViLgBy..L. 
DheJý~

1 e1 i

2. .U. a Description/Soil Classification

"Z E EE (Color. Texture. Structures)

_<44/

49 - - V,

- -4f

fIz__ _ _ _ _



Projct ~yj.4 Study Area Qif~tY $L Drifler ,h.

Project Baring # Drilling Method 4PJ I-' A)CZ

Field Geologist ý,,q7 Date Installed Development Method

ELEVATION OF
TOP OF SURFACE CASING

STICK-UP OF CASING ABOVE '
GROUND SURFACE ____________

ELEVATION OF TOP OF RISER PIPE____

TYPE OF SURFACE SEAL ~ CJ

ELEVATION TYPE OF SURFACE CASING________

1D OF SURFACE CASING

DIAMETER OF BORE HOLE ll

RISER PIPE 1D 414

TYPE OF RISER PIPE__________ i
TYPE OF BACKFILL ?---jm tTF- 2,Lc,ý

ELEVATION OF TOP OF BEDROCK

DEPTH OIF TOP OF BEDROCK

- ~~ELEVATION OF BOTTOM OF CORE_______

DEPTH OF BOTTOM OF CORE 9



WELL INSTALLATION DIAGRAM WELL NO.: SHM-93-O1A

PROJECT NAME: FORT DEVENS 1A SITES DATE INSTALLED: 1/21/93

PROJECT NO.: 7005-04 DRILLING METHOD: NSA WATER ELEV.: 220.6

O JND ELEVATION: 241.7' CASING ID: 6.25" DATE: June 21, 1993

WELL CASING ELEVATION: 243.40' RIG GEOLOGIST: Rod Rustad

PROTECTIVE CASING STCKUP: 2.3'

BUCKING POST

GROUND SURFACE GRAVEL PAD

OUTSIDE DIAMETER OF PROTECTIVE CASING: 6"

BOREHOLE DIAMETER: 10"

WELL RISER ID: 4.0"

TYPE OF WELL RISER: SCH 40 PVC

TYPE OF BACKFILL: 20/1 CEMENT/BENTONITE GROUT

DEPTH TO TOP OF BENTONITE SEAL: 6' bgs

... nDEPTH TO TOP OF SAND PACK: 11' bgs

DEPTH TO TOP OF WELL SCREEN: 15.5' bgs

TYPE OF WELL SCREEN: SCH 40 PVC

WELL SCREEN ID: 4.0"

WELL SLOT SIZE: 0.010"

LENGTH OF WELL SCREEN: 10'

TYPE OF SAND PACK: SILICA SAND

DEPTH TO BOTTOM OF WELL SCREEN: 25.5' bgs
S.... .... o.......o

S......o.. ..... ...

DEPTH OF BOREHOLE: 26' bgs

ABB ENVIRONMENTAL SERVICES, INC.



WELL INSTALLATION DIAGRAM WELL NO.: SHM-93-10C

PROJECT NAME: Fort Devens FS/1A DATE INSTALLED: 02/12/92

ECT NO.: 7005-04 DRILLING METHOD: Case/Core WATER LEVEL: 218.32

W ND ELEVATION: 247.1' CASING ID: 6"/5 5/8" in rock DATE: June 21, 1993

WELL CASING ELEVATION: 248.79' RIG GEOLOGIST: Rod Rustad

PROTECTIVE CASING STCKUP: 2.0'

BUCKING POST

GROUND SURFACE GRAVEL PAD

OUTSIDE DIAMETER OF PROTECTIVE CASING: 6"

BOREHOLE DIAMETER: 6"- 36.5' bgs 5 5/8" - 54.5' bgs

WELL RISER ID: 4.0-INCH

TYPE OF WELL RISER: SCH 40 PVC

TYPE OF BACKFILL: 20/1 Cement/Bentonite Grout

Top of Bedrock \\\\\ \\\\\ 205.7' A.S.L. - TOP OF BENTONITE SEAL: 33' bgs

DEPTH TO TOP OF SAND PACK: 39' bgs

DEPTH TO TOP OF WELL SCREEN: 44' bgs

... ... TYPE OF WELL SCREEN: SCH 40 PVC

S... .. WELL SCREEN ID: 4.0"

S... .. WELL SLOT SIZE: 0.010-INCH

... ... LENGTH OF WELL SCREEN: 10'

S... .. TYPE OF SAND PACK: SiLica Sand

DEPTH TO BOTTOM OF WELL SCREEN: 54' bgs
S............

DEPTH OF BOREHOLE: 59.5' bgs

ABB ENVIRONMENTAL SERVICES, INC.



WELL INSTALLATION DIAGRAM WELL NO.: SHM-93-18B

PROJECT NAME: FORT DEVENS 1A SITES DATE INSTALLED: 2/10/93

I PROJECT NO.: 7005-04 DRILLING METHOD: Drive/Wash HSA WATER ELEV.: 218.79

GROUND ELEVATION: 236.2' CASING ID: 3"/6.25" DATE: June 21, 1993

WELL CASING ELEVATION: 238.38' RIG GEOLOGIST: NeLson Bretton

PROTECTIVE CASING STCKUP: 2.4'

BUCKING POST

GROUND SURFACE GRAVEL PAD

OUTSIDE DIAMETER OF PROTECTIVE CASING: 6"

BOREHOLE DIAMETER: 10"

WELL RISER ID: 4.0"

TYPE OF WELL RISER: SCH 40 PVC

TYPE OF BACKFILL: 20/1 CEMENT/BENTONITE GROUT

DEPTH TO TOP OF BENTONITE SEAL: 68.5' bgs

DEPTH TO TOP OF SAND PACK: 73.5' bgs

DEPTH TO TOP OF WELL SCREEN: 78.5' bgs

TYPE OF WELL SCREEN: SCH 40 PVC

WELL SCREEN ID: 4.0"

WELL SLOT SIZE: 0.010"

LENGTH OF WELL SCREEN: 10'

TYPE OF SAND PACK: SILICA SAND

DEPTH TO BOTTOM OF WELL SCREEN: 88.5' bgs
S........... .....

DEPTH OF BOREHOLE: 93.5' bgs

0
I ABB ENVIRONMENTAL SERVICES, INC.
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WELL INSTALLATION DIAGRAM WELL NO.: SHM-93-22C

PROJECT NAME: Fort Devens FS/1A DATE INSTALLED: 02/24/93

ECT NO.: 7005-04 DRILLING METHOD: Wash/Drive Casing WATER LEVEL: 211.41

ND ELEVATION: 217.9' CASING ID: 6" DATE: June 21, 1993

WELL CASING ELEVATION: 219.76' RIG GEOLOGIST: Lori Truesdate

PROTECTIVE CASING STCKUP: 2.45'

BUCKING POST

GROUND SURFACE GRAVEL PAD

OUTSIDE DIAMETER OF PROTECTIVE CASING: 6"

BOREHOLE DIAMETER: 6"

WELL RISER ID: 4.0-INCH

TYPE OF WELL RISER: SCH 40 PVC

TYPE OF BACKFILL: 20/1 Cement/Bentonite Grout

Top of Bedrock 102.9' A.S.L.- TOP OF BENTONITE SEAL: 110' bgs

DEPTH TO TOP OF SAND PACK: 117' bgs

DEPTH TO TOP OF WELL SCREEN: 124.3' bgs

-. TYPE OF WELL SCREEN: SCH 40 PVC

.. WELL SCREEN ID: 4.0"

S.WELL SLOT SIZE: 0.010-INCH

-.-. ... LENGTH OF WELL SCREEN: 10'

-.- . ... TYPE OF SAND PACK: Silica Sand

- DEPTH TO BOTTOM OF WELL SCREEN: 134.3' bgs
.. ....... o...

.. .... ...

DEPTH OF BOREHOLE: 134.9' bgs

0
ABB ENVIRONMENTAL SERVICES, INC.



WELL INSTALLATION DIAGRAM WELL NO.: SHM-93-24A

PROJECT NAME: FORT DEVENS 1A SITES DATE INSTALLED: 1/20/93

I PROJECT NO.: 7005-04 DRILLING METHOD: HSA WATER ELEV.: 220.49

GROUND ELEVATION: 235.5' CASING ID: 6.25" DATE: June 21, 1993

WELL CASING ELEVATION: 237.53' RIG GEOLOGIST: Rod Rustad

PROTECTIVE CASING STCKUP: 2.8'

BUCKING POST

GROUND SURFACE GRAVEL PAD

OUTSIDE DIAMETER OF PROTECTIVE CASING: 6"

BOREHOLE DIAMETER: 10"

WELL RISER ID: 4.0"

TYPE OF WELL RISER: SCH 40 PVC

TYPE OF BACKFILL: 20/1 CEMENT/BENTONITE GROUT
IIIII I/I/II
I//// I////

l//// ///// DEPTH TO TOP OF BENTONITE SEAL: 4' bgs
/111 I/I Ol/
I///// /I///
II/11 hI/hI

DEPTH TO TOP OF SAND PACK: 8.4' bgs

............ ...

DEPTH TO TOP OF WELL SCREEN: 13.2' bgs

TYPE OF WELL SCREEN: SCH 40 PVC

WELL SCREEN ID: 4.0"

.WELL SLOT SIZE: 0.010"

LENGTH OF WELL SCREEN: 10'

TYPE OF SAND PACK: SILICA SAND

DEPTH TO BOTTOM OF WELL SCREEN: 23.2' bgs

S.... .. o..........

DEPTH OF BOREHOLE: 24' bgs

ABB ENVIRONMENTAL SERVICES, INC.
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Project FortDevns Study Area 5)4L -" WW:LL 46.3-6Driller 2i-601&&CLtIA 6_ý. L -P -I4 T Z)

ProjectNo. O~~~BoringNo. 5P¶-~C Drilling Method 'týMl 3 i).f*-

Date Installed 6- 28 9 - i Development Method __________
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APPENDIX F

GEOTECHNICAL EVALUATION AT
CONSOLIDATION LANDFILL SITE

ABB Environmental Services, Inc.
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Q "IlIPII
ASEA BROWN BOVERI

TECHNICAL MEMORANDUM

PROJECT NO.: 8712-04

MEMO BY: Lyle Tracy, P.E.

DATE: 1/24/97

SUBJECT: Supplemental Preliminary Geotechnical Evaluation
Landfill Remediation Feasibility Study
Ft. Devens, MA

In August 1995, ABB-ES performed a preliminary geotechnical evaluation for the
conceptual design of a new debris landfill at Fort Devens, MA. The conceptual landfill
was planned as part of consolidation of debris from several areas of concern (AOCs)
at the base. The results of that geotechnical evaluation were summarized in a
technical memorandum dated August 24, 1995, and presented in Appendix F of the
Draft Consolidation Landfill Feasibility Study (ABB-ES, 1995). The results of the 1995
evaluation were considered preliminary in nature, and additional evaluations were
recommended during final design. This memorandum presents supplemental results
of a geotechnical evaluation relevant to modifications to the landfill alternatives
evaluated in 1995. The results of this evaluation should also be considered
preliminary in nature; additional evaluations are recommended during final design.

PROJECT DESCRIPTION

The Consolidation Landfill has been proposed for the consolidation and disposal of
construction debris from existing landfills at the base. Nine alternative plans have been
evaluated as part of the Landfill Remediation Feasibility Study, and five alternatives
propose to consolidate and dispose of debris from different AOCs. Variations of
volumes, height, and sideslopes exist with each alternative. A detailed discussion of
each alternative is presented in Section 8 of the Landfill Remediation Feasibility Study.
Each alternative identifies the consolidation landfill site at a location east of Shepley's
Hill Landfill (SHL), as shown in Figure 8-8. The landfill location evaluated would be
a minimum of 50 feet east of the Phase II section of SHL, with minimum set backs
of 100 feet from the reservation boundary to the east, and 250 feet from Plow Shop
Pond to the north.

fdgeot97 1



Subsurface conditions at the proposed landfill site were summarized in the August 24,

1995 Preliminary Geotechnical Evaluation technical memorandum.

EVALUATION AND CONCLUSIONS 0
General. In 1995, the preliminary geotechnical evaluation for the landfill alternatives
focused on debris fill induced settlement, global stability, and cover geosynthetic/soil
interface stability. From a geotechnical perspective, the critical scenario for each of
these parameters typically occurs with a combination of the greatest fill height (largest
load) and/or steepest waste slope (assuming constant subsurface conditions and
existing grades). This critical scenario would occur for Alternative 9, where the debris
fill height would be approximately elevation 290 feet (366,000 cubic yards of waste
plus cover). Alternative 9 utilizes 3H:1V (horizontal to vertical) sideslopes, and a
landfill cell bottom ranging from approximately elevation 224 feet to elevation 238
feet. The results of this reevaluation are presented in the following paragraphs.

Settlement. Settlement of the proposed landfill would occur from a combination of
foundation soil settlement and waste/debris settlement, and magnitudes would be
comparable to those estimated in 1995. A preliminary estimate of foundation soil
settlement induced by waste loading from Alternative 9 ranges from approximately
2 to 5 inches, and settlement of the native sand would be complete within
approximately 1 month of completion of filling.

As stated in the 1995 evaluation results, settlement of the waste fill can be minimized
by controlled filling. In addition, detailed estimates can be evaluated during final
design, and the anticipated settlement accounted for in the grading of the cover
system, so that final grades can meet required minimums slopes (typically 3 to 5
percent at the top and 3H:1V on the sideslopes).

Slope Stability. During the 1995 evaluation, the landfill geometry with the highest fill
loading and steepest sideslopes were evaluated. Static and seismic stability was
evaluated. The minimum factors of safety (FS) against failure were as follows:

Static Conditions: FSmr• = 3.2

Seismic Conditions: FSmin = 1.8

The minimum FS for each case consisted of a rotational failure.

The waste and soil geometry for Alternative 9 is comparable to that evaluated in
1995, except that the waste is approximately 6 feet deeper (landfill base is 6 feet
deepe&) for Alternative 9. Preliminary reevaluation of the stability of Alternative 9
indicated that the results were comparable to those presented in 1995, as the FSs,
and critical failure circles did not change. The critical circles and resulting FSs are
presented in the 1995 technical memorandum.

fdgeot97 2 0



Minimum FSs for each case are site and project dependent, and would be established
during final design. However, for comparison purposes, the following approximate

* guideline minimum FSs are provided:

Static Conditions FSmin acceptable = 1.5

Seismic Conditions FSmin acceptable = 1 . 1

The resulting FSs were significantly higher than typical minimum standards.

Geosynthetic/Soil Interface Stability.

The landfill cover buildup on the sideslopes is comparable to that evaluated in 1995,
except that the 18-inches of clay has been eliminated. The profile consists of from
the top downward:

6-inches topsoil
18-inches of moisture retention soil
geotextile (filter)
12-inches of drainage sand
textured geomembrane (LLDPE)
12-inches subgrade
waste debris

The weakest interface would be between the geomembrane and the subgrade soil.
The recommendations provided in 1995 are considered valid for this case (ie.,
requirement for textured geomembrane to resist sliding along the interface, and
potential for the need to use veneer reinforcement depending upon the actual
materials selected [soil and geosynthetic]). The potential for veneer reinforcement
may be reduced by selecting a granular subgrade soil with low fines content. It is
recommended that project specific laboratory shear testing be performed on proposed
materials, and that literature interface results be used only for guidance.

fdgeot97 3
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I Ii
ASEA BROWN BOVERI

TECHNICAL MEMORANDUM

PROJECT NO.: 8712-04

MEMO BY: Lyle Tracy, P.E.

DATE: 1/24/97

SUBJECT: Supplemental Preliminary Geotechnical Evaluation
Landfill Remediation Feasibility Study
Ft. Devens, MA

In August 1995, ABB-ES performed a preliminary geotechnical evaluation for the
conceptual design of a new debris landfill at Fort Devens, MA. The conceptual landfill
was planned as part of consolidation of debris from several areas of concern (AOCs)
at the base. The results of that geotechnical evaluation were summarized in a
technical memorandum dated August 24, 1995, and presented in Appendix F of the
Draft Consolidation Landfill Feasibility Study (ABB-ES, 1995). The results of the 1995

* evaluation were considered preliminary in nature, and additional evaluations were
recommended during final design. This memorandum presents supplemental results
of a geotechnical evaluation relevant to modifications to the landfill alternatives
evaluated in 1995. The results of this evaluation should also be considered
preliminary in nature; additional evaluations are recommended during final design.

PROJECT DESCRIPTION

The Consolidation Landfill has been proposed for the consolidation and disposal of
construction debris from existing landfills at the base. Nine alternative plans have been
evaluated as part of the Landfill Remediation Feasibility Study, and five alternatives
propose to consolidate and dispose of debris from different AOCs. Variations of
volumes, height, and sideslopes exist with each alternative. A detailed discussion of
each alternative is presented in Section 8 of the Landfill Remediation Feasibility Study.
Each alternative identifies the consolidation landfill site at a location east of Shepley's
Hill Landfill (SHL), as shown in Figure 8-8. The landfill location evaluated would be
a minimum of 50 feet east of the Phase II section of SHL, with minimum set backs
of 100 feet from the reservation boundary to the east, and 250 feet from Plow Shop
Pond to the north.

fdgeot97 1



Subsurface conditions at the proposed landfill site were summarized in the August 24,

1995 Preliminary Geotechnical Evaluation technical memorandum.

EVALUATION AND CONCLUSIONS

General. In 1995, the preliminary geotechnical evaluation for the landfill alternatives
focused on debris fill induced settlement, global stability, and cover geosynthetic/soil
interface stability. From a geotechnical perspective, the critical scenario for each of
these parameters typically occurs with a combination of the greatest fill height (largest
load) and/or steepest waste slope (assuming constant subsurface conditions and
existing grades). This critical scenario would occur for Alternative 9, where the debris
fill height would be approximately elevation 290 feet (366,000 cubic yards of waste
plus cover). Alternative 9 utilizes 3H:1V (horizontal to vertical) sideslopes, and a
landfill cell bottom ranging from approximately elevation 224 feet to elevation 238
feet. The results of this reevaluation are presented in the following paragraphs.

Settlement. Settlement of the proposed landfill would occur from a combination of
foundation soil settlement and waste/debris settlement, and magnitudes would be
comparable to those estimated in 1995. A preliminary estimate of foundation soil
settlement induced by waste loading from Alternative 9 ranges from approximately
2 to 5 inches, and settlement of the native sand would be complete within
approximately 1 month of completion of filling.

As stated in the 1995 evaluation results, settlement of the waste fill can be minimized
by controlled filling. In addition, detailed estimates can be evaluated during final
design, and the anticipated settlement accounted for in the grading of the cover
system, so that final grades can meet required minimums slopes (typically 3 to 5
percent at the top and 3H:1V on the sideslopes).

Slope Stability. During the 1995 evaluation, the landfill geometry with the highest fill
loading and steepest sideslopes were evaluated. Static and seismic stability was
evaluated. The minimum factors of safety (FS) against failure were as follows:

Static Conditions: FSmin = 3.2

Seismic Conditions: FSmin = 1.8

The minimum FS for each case consisted of a rotational failure.

The waste and soil geometry for Alternative 9 is comparable to that evaluated in
1995, except that the waste is approximately 6 feet deeper (landfill base is 6 feet
deeper) for Alternative 9. Preliminary reevaluation of the stability of Alternative 9
indicated that the results were comparable to those presented in 1995, as the FSs,
and critical failure circles did not change. The critical circles and resulting FSs are
presented in the 1995 technical memorandum.

fdgeot97 2



Minimum FSs for each case are site and project dependent, and would be established
during final design. However, for comparison purposes, the following approximate

* guideline minimum FSs are provided:

Static Conditions FSmin acceptable = 1.5

Seismic Conditions FSmin acceptable = 1.1

The resulting FSs were significantly higher than typical minimum standards.

Geosynthetic/Soil Interface Stability.

The landfill cover buildup on the sideslopes is comparable to that evaluated in 1995,
except that the 18-inches of clay has been eliminated. The profile consists of from
the top downward:

6-inches topsoil
18-inches of moisture retention soil
geotextile (filter)
12-inches of drainage sand
textured geomembrane (LLDPE)
12-inches subgrade
waste debris

* The weakest interface would be between the geomembrane and the subgrade soil.
The recommendations provided in 1995 are considered valid for this case (ie.,
requirement for textured geomembrane to resist sliding along the interface, and
potential for the need to use veneer reinforcement depending upon the actual
materials selected [soil and geosynthetic]). The potential for veneer reinforcement
may be reduced by selecting a granular subgrade soil with low fines content. It is
recommended that project specific laboratory shear testing be performed on proposed
materials, and that literature interface results be used only for guidance.
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"'PIIPO ASEA BROWN BOVERI

TECHNICAL MEMORANDUM

PROJECT NO: 8712-04

FROM: Kim LaMarre, P.E.

DATE: August 24, 1995

SUBJECT: Preliminary Geotechnical Evaluations
Consolidation Landfill Feasibility Study
Ft. Devens, MA

This memorandum presents the results of the geotechnical investigations and
preliminary geotechnical evaluations relative to the construction of a new debris

S landfill to be located at Fort Devens, Ma. These evaluations are for conceptual design
purposes only; additional evaluations may be warranted during final design.

PROJECT DESCRIPTION

A Consolidation Landfill has been proposed to dispose of soil and construction debris
obtained from removal actions performed at 7 other areas of concern located at Fort
Devens. The debris would primarily include wood, concrete, and other building
materials. The new landfill would be located just east of the existing Shepley's Hill
Landfill (Figure-1).

The Shepley's Hill Landfill site is located on the Main Post in the Town of Ayer. The
site is approximately 12 acres in size and is bounded on the north by Plow Shop Pond,
on the west and south by Shepley's Landfill, and on the east by the Army reservation
boundary.

Two grading plans, Alternative D and Alternative E, have been developed for the
conceptual design of the Shepley's Hill Site. Alternative D assumes that all excavated
soil debris will be disposed in the landfill (255,000 cubic yards [cyl total capacity).
Alternative E assumes that portions of the debris will be reclaimed (84,000 cy total

shp2.mmo 1



capacity). Alternative D proposes grades of 3 horizontal (H) to 1 vertical (V) from
elevation (el) 235 to el 290 feet and would encompass approximately 6 acres.
Alternative E proposes grades of 5H:1 V from approximately el 235 to el 266 feet and A
would encompass approximately 7 acres. W

SUBSURFACE CONDITIONS

As part of the conceptual evaluation for constructing a landfill at the Shepley's Hill
site, three borings were drilled within the footprint of the proposed landfill to
supplement existing geologic information. The locations of the borings are shown on
Figure 1 attached. Two of the borings, SHP-95-27 and SHB-95-28 were drilled using
3-inch inside diameter (ID) flush joint casing; the remaining boring, SHB-95-26 was
drilled using 4 1/4 inch ID hollow stem augers. SHP-95-27 and SHB-95-28 were
drilled to 50 feet or refusal, whichever was shallower; SHB-95-28 was drilled to the
bedrock surface and 5 feet of rock core was obtained. Logs of the borings are
appended to this memo.

Subsurface conditions at the proposed site generally consisted of loose to medium
dense, fine to medium sand with varying amounts of silt (trace to silty). Only isolated
layers contained the higher fraction of silt; the deposit typically has a trace amount
of silt. The findings of these explorations were generally consistent with the existing
geologic information obtained to the east of the proposed site. Grain size analyses
were performed on 6 samples selected from the borings; the gradation curves are
attached to this memo.

Bedrock was identified in SHP-95-27 and SHB-95-28 at approximately 40 and 27 feet
below ground surface (bgs), respectively. The bedrock cored in SHB-95-28 was
identified as a phyllite and was found to be of excellent quality. The bedrock which
comprises Shepley's Hill is granodiorite. The actual contact between the phyllite and

the granodiorite is believed to occur somewhere beneath the site of the Consolidation
Landfill.

A 1-inch ID PVC piezometer was installed in SHP-95-27 to measure the depth to
overburden groundwater. Groundwater was measured at approximately 14 feet bgs.
Groundwater. -elevations have been measured in other wells to the east at
approximately el 218 feet, roughly 16 to 18 feet below ground surface.

PRELIMINARY GEOTECHNICAL EVALUATIONS

The preliminary geotechnical evaluations focused on three areas:

0 Settlement
* Slope stability
N Geosynthetic/soil interface stability
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SETTLEMENT

Settlement of the landfill could occur as a result of consolidation of the foundation
soils or consolidation of the waste soil and debris. Excessive settlement can hinder
the long-term performance of the liner and/or cover system because it causes these
materials to strain under variable loading conditions.

Approximations of settlement were computed based on the steepest and highest
grading plan of the three proposed landfill configurations (Alternative D). Foundation
soils consisted of loose to medium dense, fine to medium sand. Settlement of the
sand due to the landfill loading is expected to range from 2 to 3 inches. Settlement
of sand typically occurs immediately; i.e., during filling. Therefore, no long-term
settlement of foundation soils is expected once filling and capping is complete.

Consolidation of waste typically occurs in two phases; primary (immediate) settlement
and secondary (biodegradation) settlement. Primary settlement usually occurs within
the first 3 to 4 months of fully loading the debris and is the result of crushing or
consolidating the waste. It is expected that waste will be placed in the landfill in a
controlled manner; i.e., tracked with a dozer and covered with soil on a daily basis.
This process should minimize primary settlement.

Secondary settlement results from exposure to air and infiltration of water. Waste will
be allowed to biodegrade during filling to some extent. Once the final cover is in
place, the potential for biodegradation will be significantly reduced due to the low
permeability cover.

Based on the characteristics of the foundation soils, the controlled approach to waste
placement, and the proposed final grades, settlement is not expected to adversely
impact the performance of the landfill.

SLOPE STABILITY

Bearing capacity of the foundation soils was evaluated by performing a slope stability
analysis. Alternative C was conservatively selected for evaluation. The stability was
evaluated using the computer program SLOPE/W. Both static and pseudostatic
(seismic) analyses were performed. The following soil parameters were used in the
stability evaluations:

Y ..,. = 75 pounds/cubic foot (pcf)

Y,,° = 110 pcf

Ow...o = 16 degrees
Ond = 30 degrees
c..... = 800 pounds/square foot
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For the seismic evaluation, a peak horizontal acceleration of 0.34 was selected based
on a 90 percent probability of not being exceeded in 250 years (USGS, Map ME-
2120). One-half this peak acceleration was used to compute the seismic load in the
analysis. Critical failure circles were evaluated in both the foundation soils and the S
waste. The minimum static factor of safety (FS) was 3.2. This failure circle was
primarily confined to the waste. The minimum pseudostatic FS was 1.8. Figures 2
and 3 represent the critical failure circles for each case.

A pseudostatic analysis is a relatively conservative approach to evaluating stability
during a seismic event. Additional methods of evaluation include a deformation
analysis and a liquefaction analysis. A deformation analysis is often associated with
soft (clay) foundation soils; liquefaction analyses are associated with loose sand
foundation soils. Soils most susceptible to liquefaction are generally loose, saturated
fine sands with a relatively low fines (silt and clay) content. The physical
characteristics of the foundation soils at the landfill site are consistent with liquefiable
soils; however groundwater across the site varies seasonally which impacts how
much and how frequently the sand is saturated. Based on the above findings, it is
recommended that the potential for liquefaction be evaluated in more detail during
final design.

GEOSYNTHETIC/SOIL INTERFACE STABILITY

The proposed liner and cover materials were reviewed for stability against sliding
based on the grading of Alternative D. Figure 4 attached depicts the proposed landfill
liner and cover build-ups. Based on the proposed slopes and interface friction values
obtained from published technical literature and manufacturer's data, the weakest
interface would be between the geomembrane and the clay cover materials. It is
anticipated that textured geomembrane would be required to resist sliding along the
3H: 1 V sideslopes. Depending upon the actual soil and geosynthetic materials selected
during final design, it may also be necessary to provide a reinforcing geosynthetic or
to flatten the proposed slopes in order to maintain veneer stability.

CONCLUSIONS

Based on the--results of the preliminary evaluations, the foundation soils are expected
to provide adequate support for the proposed loading. Both global stability and
geosynthetic/soil geosynthetic/geosynthetic interface stability should be reassessed
once final grades and materials are selected during the final design process.
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