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INTRODUCTION 

BCT PLAN OF ACTION 
MANAGEMENT OF DEBRIS DISPOSAL AREAS 

During the collection of infonnation for preparation of the Master Environmental Plan 
(MEP) and subsequent studies, the Anny 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 infonnation 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 Anny 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 Anny 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 (NF A) 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. 
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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. 
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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 lo 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 - Love11 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. 
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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 DEVEWPMENT 

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. 

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. 
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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 a.re 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-tenn 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. 
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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 expenditure 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. I (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. 
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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. l. 

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 
Developme~t 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. 
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USEPA and MADEP signatures constitute concurrence with this BCT 
Plan of Action. 

J ES C. CHAMBERS Date 
. RAC Environmental Coordinator 

U.S. ENVIRONMENTAL PROTECTION AGENCY 

JAMES P. BY E Date 
Fort Devens Remedial Project Manager 

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

writing) 

MASSACHUSETTS DEPARTMENT OF - ENVIRONMENTAL PROTECTION 

;Q ~0di/i 
t I 

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

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

writing) 

In addition, MGLB signature 

Plan of .• Actiol') .~
1

. i' If\ / 'I i /l , I /, / , 

,1 ,. 1 (.;J~:1/'f I );1 ;;_/ .. 
<//,;c'P / / /I 

__ _,.,., 

constitutes concurrence with this BCT 

·21· .-. · O t"' 
__,· _ _j I I ;_:;· 

7 I 
/ • DAVIDS. KNISELY f Date 

Counsel, Massachusetts Government Land Bank 

~ 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 ccmplete. Removal 
Oump recommended. 

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

11 Lovell St Landfill 35,000 RI near completion. 

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

13 Lake George St. 10.000 SI complete. Removal 
l.andffll recommended. 

40 Cold Spring Brook 40,000 RI/FS ccmplete. Ready to Issue 
Landfill Proposed Plan. 

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

ongoing tor groundwater. 
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1. • Cap In Place: 9, 11, 40 
• Off-Site Disposal: Bundle (6, 12, t3. 
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bi~ managed. Is restricted). 

Results In one tanc:11 area $12.4 M Offers most potentlal re-use . 
(SHL) to be managed. area (orly SHL r881rfcled)._ 

R1BSUlt~ In three landfls (9, $12.1 M Restricts ra-use potentlal at 9, 
11, SHL) to be managed. 11. SI-L 

Rn.-s In 1Wo landlls (9, $11.B M Aestrlcta ra-usa potential at 9, 
SH\.)· to be managed. SHL 

Rest.«s In three landflls (9, $12.5 M Restrlcl!I re-us& pol811tfal el 9, 
111, SI¾.) lo be managed. 11, SHI.. 

Resufts In two landflls (40, $10.4 M Restrtcts re-use poteollal at 40, 
SH..) to be managed. St-L 
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.AcCEPfANCE 

Probably leasl favored. 

Probably most lavored. 

Probably more favored than 
Option 1. 

Probably more favored than 
Option 3. 

Probably more favored lhan 
Option 1. 

Probably more favOfed than 
Option 1, 



TABLE3 
DISPOSAL AREA MANAGEMENT OPTIONS 

COST DETAIL 
SA 9 AOCll AOC40 Bundle Volume 

OPTION 56000 35000 100000 20000 Total S Total 
C:ip in place, cy S6,000 JS,000 100.000 0 19 I.ODO 
CIP S S2,0S0,000 Sl,740,000 S2.437,000 so S6.227.000 
SeiJ/drum removal .SO so $1,323.000 so Sl,323.000 
Excav volume. cy 0 0 0 20.000 20.000 
Excav. & Haul so so so so so 
Site Restor. & Cont. so so so S226,S70 S226,S70 
Off -site disposal, cy 0 0 0 20,000 20.000 
Excav, haul. dispose oCC· Sl.620.320 S9,396.890 

2 C:ip in place, cy 0 0 0 0 0 
CIP S so so so so so 
Sed/drum remo~I so so Sl,735,150 so Sl,735.150 
Excav volume. cy 56.000 35.000 100.000 20,000 211.000 
Excav. & Haul S456,400 S28S.2.50 S815.000 S203,000 Sl,759,650 
Site Restor. & Cont. S634,396 S396,498 $1,132.85.0 S226.570 S2,390,314 
Consolidate volume, cy 56,000 35,000 100,000 20,000 211.000 
Consol. S S6,.5.52,000 S 12,437,114 

3 C:ip in place, cy 0 3.5,000 0 0 35.000 
CIP S so Sl,740,000 so so $1,740,000 
Sed/drum removal so $0 $1,735,150 $0 S 1,735.150 
Excav volume, cy 56,000 0 100,000 20.000 176.000 
Excav. & Haul S456,400 so S815,000 $203,000 Sl,474,400 
Site Restor. & Cont. so so Sl,132,850 S226,.570 $1,359,420 
Consolidate volume, cy 56,000 0 100.000 20,000 176,000 
Consol. S SS.800,000 Sl2.108,970 

4 Cap in place, cy 0 0 0 0 0 
CIP S so so $0 so so 
Sed/drum removal so so Sl,73.5,1.50 so Sl,73.5,lS0 
Excavvolume, cy .56,000 3.5,000 100,000 20,000 211,000 
Excav. & Haul S4.56,400 S28.5,2.50 S81.5.000 S203,000 Sl.7.59,6.50 
Site Restor. & Cont. so S396,498 Sl,132.8.50 S226,.570 Sl,7.5.5,918 
Consolidate volume, cy .56,000 3.5,000 100.000 20,000 211,000 
Consol. S S6,.5.52.000 SI 1,802,718 

.5 Cap in place, cy .56,000 3.5,000 0 0 91,000 
CIP S S2.050,000 $1,740,000 so so SJ,790,000 
Sed/drum removal so $0 Sl.735.150 so $1,735.150 
Excavvolume. cy 0 0 100.000 20,000 120,000 
Excav. & Haul $0 so $815,000 $203,000 Sl.018.000 
Site Restor. & Cont. so so $1,132.850 $226,.570 Sl.359,420 
Consolidate volume, cy 0 0 100,000 20,000 120,000 
Consol. S $4,600,000 S 12,502..570 

6 Cap in place 0 0 100.000 0 100,000 
CIP S so so $2,437.000 so S2.437.000 
Sed/drum removal $0 $0 Sl,323.000 , so Sl,323,000 
Haul volume 56,000 3.5,000 0 20,000 111.000 
Excav. & Haul $456.400 S28.5.2.50 so S203,000 $944.650 
Site Restor. & Cont. S634,396 S396,498 so S226.570 Sl.257,464 
Consolidate volume .56,000 3.5,000 0 20,000 111,000 
Consol. S S4.400.000 S10.362.114 

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

Scd/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 2.7.5/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 hcahy & safcty, adminis1ra1ivc. engineering. and services during construction. 

Ton-miles 07- Mar-95 



W007959APP.B 

WASTE VOLUME CALCULATIONS 
SEVEN DEVENS LANDFILLS 

ABB Environmental Services, Inc. 

APPENDIX B 

8712-04 



All 
ASEA BROWN BOVERI 

MEMORANDUM 

PROJECT: Landfill 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 ofRecent 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 of2.3 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 
1/21/97 
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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 _I 02, 000 cy that, with a contingency factor, becomes 
112,000 cy. 

volaoc9.doc 
1/21/97 
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All 
ASEA BROWN BOVERI 

MEMORANDUM 

PROJECT: Landfill Remediation Feasibility Study 
Devens, Massachusetts 

BY: Mike Donnelly 

DA1E: January 9, 1997 

SUBJECT: Landfill 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. 

volsum.doc 
1/21/97 

Landfill 

SA6 
SA 12 
SA13 
AOC41 
AOC9 
AOC 11 
AOC40 

LANDFILL DEBRIS VOLUMES 
Area Average Volume 

(acres) Depth (cy) 
ft 

0.2 3 500 
0.5 12 8,700 
0.6 10 10,000 
0.2 5 1,500 
8.5 8 112,000 
2.5 9 35,000 
4.1 17 110,000 

1 



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 
SA6 

SA12 

SA13 

AOC9 

AOCll 
AOC40 

AOC41 

Consolidation 
landfill 

volsum.doc 
1/21/97 

Source of Debris Volume 
ABB-ES 1994, Data Package to USACE, 
December23, 1994 
ABB-ES 1994, Data Package to USACE, 
December 23, 1994 
ABB-ES 1994, Data Package to USACE, 
December 23, 1994 
ABB-ES 1997, Landfill Remediation FS, 
Appendix B-2 
AOL 1994, DraftRI AOC-11 Debris Disposal 

ABB-ES 1997, Landfill Remediation FS, 
Appendix B-3 
ABB-ES 1994, Job file notebook, November 7, 
1994 
ABB-ES 1997, Landfill Remediation FS, 
Appendix B-4 

2 

1..-0cation of Test Pit 1..-0gs 
ABB-ES 1994, Data Package to USACE, 
December 23. 1994 
ABB-ES 1995, Revised Final Groups 2 & 7 Site 
Investigation 
ABB-ES 1995, Revised Final Groups 2 & 7 SI 

ABB-ES 1996, Revised Final SI Report- Groups 
3,5&6 
AOL 1994, DraftRI AOC-11 Debris Disposal 

ABB-ES 1994, Final FS AOC 40 

ABB-ES 1995, Revised Final Groups 2 & 7 SI 

ABB-ES 1996, Draft Consolidated Landfill FS 



' -' 

I • 
i 

l 

' , 
• ,. ,6. • ~ \ --· 

l
. _____ _____ :.::a. ___ 
.,r •- • - - - ---

ESTIMATED LANDFILL AREAS (ABS) 

AREA I 0.2 Acre 
AREA II 0. 7 Acre 

AREA Ill 0.3 Acre 
AREA IV 0.1 Acre 
AREA V 6.2 Acre 

TOTAL AREA 7.5 Acre 

REVISED ESTIMATED LANDFILL AREAS 
AREA I 
AREA II 

AREA Ill 
AREA IV 
AREA V 

TOTAL AREA 

0.1 Acre 
0.6 Acre 
0.3 Acre 
1.3 Acre 
6.2 Acre 

8.5 Acre 

SL-4 

----.., 
r E J I _. ..,__ 

---

( 
i 
I 

·,. 
·._ 

~ 0 

..... JI~', 1t C 
--- .,, ., C8l 

I / r!LL ~tt ;'.2i'!ll t ,. 
l I, .- · 

AREA V 

,,~"' 
/ • .. 

' 

I • ArlEA I 
LEGEND -
~ E)C$'TINC TIU: UN[ 

~1[ DIS'llNC 80111NC LOCA110H 

CBI APP110XMA 1t COS11NC 1t:sT PIT L0CA 110H 
r1LL ~lf 1.2-:l 1 ,. 

e 
MIi-i 

~ A R.U II _8_CJP'O __ 

~ l,........ SILlj l0Z 1W0
0

CA_J ca:, 

.................................... -t ( E) i'o IO, (;Jt:) l1'-u1 

..... .......... ,,. --;"~ 

LCISllNC SOL S'1'CO<P11.£ 

e .,_ 
1'5M•92•Dc!X , 

e 

... , ....... ..,.~------ ....... ____ ll7.
1
Dt:JOc..,,, ,.- : \ 

- J .'·· --/._ ' ........ __ ---- ; ,· --...; 

{ 

I 

-= .. ···- , 
I ' J 

,I 

·· / - ... 

• ------ ---....___ :_\ . i ; · 

---- -------- -- ' •• 1_,,,· ---....... 

APPIIOICJ,&AlE EXIS11NO MDN'ICRtlQ MU LOC41ION 

E)C5'11NQ ORA ',fl, lt0AD 

CSTIWA TED UllllS Of WASl[ ( A88 FUSAIIUTY Sl\JOY) 

All01'1'10NAL ES'TMA lEI) I.MTS OF WASli: (S [ A. 19N) 

£XIS'TINQ C0NlDJII 

CIIS'TINC W£TI.AND Nf£A 

l'IIIJ'CISDI TEST P'IT LOCA 110N 

11£CU1RD> SU"~ 
LA'l"CUT LOCATIONS 

?-too 

Figure 1 

. ..... ... . 

!, .......... 

NOAlH POST LANDFILL <AOC 9) 
PA0P0SED TEST PIT LOCA T10N PLAN 

SCAlE: 1°-100'-a" -0 so 100 - 200 

Fort Devens 
Massachuse1ts 

-~ ~M~ SEA Conatitanta Inc. 
~E~ E~R/Ar-.~edR -_, ...... , -~ 

\ 
\ 



i,,""-;;/l •11/ r-Ci.-<.r': . ..:t ·~- - ,, 

Vo~-~'I✓-. e. E ::. ~ ivv. ts ·~e. 

, II ' 

--r 2.7o~ 

e-l ---· --..._,_.... \ ~ -

~-.-) 
--~· •'j 

3,,' . J -r-

J 

--

FORM 00,01 REV. 4181 

COMf'. En Jue NO . 

/,/ .. /-:.: 
CHK.BY DATE 

/v(~S::- . !~ .,-: ~ • •• : •• -..... , 

h- r ,! ~ ' ;;; ., • :..".:,. a 

- -:. 7 .. ,; I);).; c{ 
I 

-r 

ABB Environmental Services, Inc. 



All 
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 of86,000 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 of86,000 cy. The revised 
estimate, 103,000 cy, is rounded up to 110,000 cy as a contingency. 

volaoc40.doc 
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All 
ASEA BROWN BOVERI 

MEMORANDUM 

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. 

CONSOLIDATION VOLUMES (cy) 

Alternatives 4 & 5 Alternative 6 Alternative 8 Alternative 9 
SA6 500 500 
SA 12 9,000 9,000 
SA 13 10,000 10,000 
AOC41 1,500 1,500 
AOC9 112,000 112,000 112,000 112,000 
AOC 11 35,000 35,000 
AOC40 110,000 110,000 110,000 110,000 
Total Debris 222,000 257,000 243,000 278,000 
Daily Cover ( I 0%) 22,000 26,000 24,000 28,000 
Final Cover ( 5 ft) 60,000 60,000 60,000 60,000 
Total LF Volume 304,000 343,000 327,000 366,000 

Consolidation Landfill La!iout 

The footprint of the Consolidation Landfill maximizes the available land between the Shepley's Landfill 
Phase 11 Closure on the West, the Reservation Boundary on the East and Plow Shop Pond to the 

wl0onuloc 
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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 I vertical. For volume • 
calculations, the sideslope has a IO 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 comer. 

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 detennined 
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. 

>Olcanuloc 
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Inter-Office Correspondence 

TO: 
FROM: 

Mark Stelmack ,, " -, ._),,(~ 
John A. Bleiler and Nancy E. Roka , \,___-· 

DATE: 
PROJECT NUMBER: 
SUBJECT: 

1.0 Introduction 

July 7, 1995 
08712.04 OFI 
Wetland Delineation for Study Area 41 
Fort Devens, MA 

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 Engi,neers 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 perfo~ed 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 lurid.a, 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 tremulouies), and royal fem (Osmund.a 
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. 
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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 ¼ 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 
"Bl" to "BS 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 (A/nus rugosa ), reed canary grass (Phalaris 
arundinacea), northern arrowwood, marsh St. Johnswort (Hypericum virginicum), soft rush 
(Juncus effusus ), common winter berry (/lex verticillata ), honeysuckle (Lonicera sp. ), sensitive 
fern ( Onoc/ea sensibilis ), yellow loosestrife (Lysimachia te"estris ), 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 ~pen (Populus grandidentata), honeysuckle, black oak 
(Quercus ve/utina ), 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 B 1 through BS 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. 

cc: file 

4 
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ASEA BROWN BOVERI 

ABB Environmental Services, Inc. 

511 Congress Street/P.0. Box 7050 Ponland. Maine 04112 
(207) 775-5401 

MEMORANDUM 

PROJECT NO.: ~B ..... 7 ..... 12._-04w.;,_ ____ __ DATE. January 14 1997 

CLIENT: u,s, Anny Corps of Eneineers 

PROJECT DESCRIPTION: Ft Devens - Landfill Remedjat1on - Area of Contammatjon 41 

TO: Mark Stelmack 

FROM: Mark Peters 

SUBJECT: "tsotated Land Subject To ftoodlng" catculatioos toe 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 I-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 I-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 PT DEVENS - AOC 41 
TYPE III 24-HOOR. RAI:NP'ALL• 2.6 I:N 

Prepared by Applied Microcompute·r Systems 

Page 1 

14 Jan 97 
HydroCAD 4.52 000677 (cl 1986-1996 Applied Microcomputer Systems 

WATERSHED ROUTING •==•==-=-=---=--==-=--=~-------==-----------=--------------=-

0 SUBCATCll'IENT □ REACH 6,PDND 

Co .. ~~.,...-,~ ~1~~c A~ 
10 -o~~IIIN L.oc.tt~ ·~ AOC. 4 l 
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Data for FT DEVENS - AOC 41 
TYPE III 24-HOUR RAINFALL• 2.6 IN 

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

Page 2 

14 Jan 97 

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

SUBCAT AREA 
NUMBER (ACRE) 

1 .43 

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

Tc 
(MIN) 

8.6 

WGT'D 
--GROUND COVERS (%CN)-- CN C 

59 

PEAK 
(CFS) 

.03 

Tpeak 
{HRS) 

12.35 

VOL 
(AF) 

.01 

\JJoc:c 5- 1>,1/ f' A,«.- C.O~~ A.r4 0 µ )" o.2.ov:>'t lC:. ~, L.. 

~~" p ( ~~"t ) O'f" A .,... ?, . 



Data for PT DEVENS - AOC 41 Page 3 
TYPE I:I:I 24-HOOR RAINFALL• 2.6 IN 

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

POND 
NO. 

1 

START 
ELEV. 
(FT} 

223.8 

FLOOD 
ELEV. 
(FT) 

226.0 

POND ROUTING BY STOR-IND METHOD 

PEAK 
ELEV. 
(FT) 

224.5 

PEAK 
STORAGE 

(AF} 

.01 

L 

------ PEAK FLOW-------
Qin 

(CFS} 

.03 

Qout 
(CF§) 

0.00 

Qpri 
(CFS) 

Qsec 
(CFS) 

---Qout--
ATI'EN. LAG 

(%} (MIN) 

100 458.8 

-p~ ~<.. '\16 ~ i:o'2.. A 1 • ye:..Mt-1 Z+- "4,o.JL 

~ ~ l'ft ~'- O.'Z.S A.cab- E=°6~T (AF) 

'fSA\t- "06p'i~ f>'i' 1!t".,..ao 1...i~ ~~ '°' t.-Z.t. I:, - Z't.5.8 = O.i 

O.i" ( S.4 '-) I~ t'~~ D~I ~\It' ANERA4..r::. "'PE:rf~ oF 

~ .... , U,»~i; 1~ ; 

Ps.o~ ~6, 1101... 

'09'~'0,. Al4!A r~ E~. -z-c.~ l~ fo,MT:) 
l,..T w'-4 H 0 "1, "t)~~ ION f 
llJoU\,.,O C)V(!:"/L\~ 

I 1, 
o. tr~ ~ r. + 

+
,, .., r ,. 
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Data for PT DEVENS - AOC 41 
TYPE :t:tI 24-HO'IJR RAINFALL• 2.6 IN 

Prepared by Applied Microcomputer Systems 
HydroCAD 4.52 000677 {c) 1986-1996 Applied Microcomputer Systems 

SUBCATCHMENT 1 

PEAK= .03 CFS 

ACRES CN 
.04 98 
.39 55 

AOC 41 DEPRESSION 

@ 12.35 HRS, VOLUME= .01 

WETLAND DEPRESSION 
WOODS ( FAIR - HSG A/B) 

AF 

SCS TR-20 METHOD 
TYPE III 24 -HOUR 
RAINFALL= 2.6 IN 

Page 4 

14 Jan 97 

.43 59 SPAN= 5-20 HRS, dt=.l HRS 

Method Comment Tc (min) 
TR-55 SHEET PLOW Segment ID: a 8.2 
Woods: Light underbrush n=.4 L=55' P2=3.l in S=.07 1 / 1 

SHALLOW CONCENTRATED/UPLAND PLOW Segment ID: b . 1 

Unpaved Kv=l6.1345 L=50' s=.24 '/' V=7.9 fps 
SHALLOW CONCENTRATED/UPLAND PLOW Segment ID: c . 3 
Unpaved Kv:16.1345 L=75' S=.07 '/' V=4.27 fps 

Total Length= 180 ft Total Tc= 8.6 



Data for FT DEVENS· AOC 41 
TYPE III 24-HOUR RAINFALL• 2.6 IN 

Prepared by Applied Microcomputer Systems 

Page 5 

14 Jan 97 
HydroCAD 4.52 000677 (c) 1986-1996 Applied Microcomputer systems 

POND 1 AOC 41 DEPR.KSSIOH 

Qin= 
Qout= 

.03 CFS@ 12.35 HRS, 
0.00 CFS@ 20.00 HRS, 

VOLUME• 
VOLUME• 

.01 AF 
0.00 AF, ATI'EN•l00%-, LAG= 458. 8 MIN 

ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD 
(FT) (SF) (CF) (CFl 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} 

__. 226.0 3790 1589 3462~~~\0N OVe:il4\,ow e\..~,->-

# ROUTE INVERT OUTLET DEVICES 
1 p 223.8' EXPILTRATIOH 

v~ l.E-6 FPM over SURFACE AREA 

POND 1 TOTAL DISCHARGE (CFS) vs ELEVATION 

FEET 0,0 ,1 .2 ,l ,4 -~ ,6 . 7 . 8 . 9 
223.8 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
224.8 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
225.8 0.00 0.00 0.00 

POND I DISCHARGE 
AOC 41 DEPRESSION 

226.0 

225.8 

225.6 ,..._ 
+J 225.4 
I+-
'-J 225.2 

z 225.0 
0 
H 224.8 ..... 
g 224 . 6 .,,. 

~ 224.4 
,, , ,, 

.,,. 

W 224.2 ,, , , 
224.0 ,, 

I 

223.Bcs, CS) ISi 
(S) (S) ISi 
(S) (S) ISi 
CS) (S) ISi 

EXF"ILT AT ON 
CS) (S) CS) CS) CS) CS) CS) -
CS) (S) (S) CS) CS) ISi cs, cs, (S) cs, 
(S) (S) cs, cs, (S) ISi cs, cs, cs, CS) 
CS) a:, ISi (S) CS) cs, cs, a:, cs, (S) 

(S) (S) ISi ~I9QHARGBsl Cc!if~)s:i cs, 
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APPENDIX D 

COSTS AND MATERIALS USAGE 

ABB Environmental Services, Inc. 

W007959APP.B 8712-04 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41; 
LIMITED REMOVAL AT AOC 11; 
CAP-IN-PLACE AOC 9, 40 

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

ESTIMATOR: P. R. MARTIN 

COST SUMMARY TABLE 

DESCRIPTION QTY UNIT 

JOB# 

DATE 

UNIT 
COST 

8712-04 

24-Jan-97 

TOTAL 
----------------- ---- ------- ---·---- ----- --- ----------- -----------
DIRECT COSTS 

NO FURTHER ACTION 
SA 6 
SA 12 
SA 13 
AOC41 

LIMITED REMOVAL 
AOC 11 

CAP IN PLACE 
AOC9 
AOC40 

TOT AL DIRECT COSTS 

INDIRECT COSTS 
HEAL TH AND SAFETY 
LEGAL, ADMIN, PERMITTING 
ENGINEERING 
SERVICES DURING CONSTRUCTION 

TOT AL INDIRECT COSTS 

TOTAL CAPITAL (DIRECT+ INDIRECT) COST 

OPERATING AND MAINTENANCE COSTS 

TOT AL ANNUAL O&M COSTS FOR AOC 11 - 2 YEARS 
TOT AL ANNUAL O&M COSTS FOR AOC 9 AND 40 - 30 YEARS 
TOT AL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS 

TOT AL PRESENT WORTH OF OPERATING AND MAINTENANCE COSTS 

TOTAL COSTS 

$ 

5.00% 
5.00% 

10.00% 
10.00% 

0 
0 
0 
0 

44,000 

3,301,000 
1,758,000 

$ 5,103,000 

$ 255,000 
255,000 
510,000 
510,000 

$ 1,530,000 

$ 6,633,000 

$ 4,000 
72,000 
13,000 

$ 953,000 

$ 7,586,000 

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

Page 1 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41; 
LIMITED REMOVAL AT AOC 11; 
CAP-IN-PLACE AOC 9, 40 

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

ESTIMATOR: P. R. MARTIN 

SA 6 

SA 12 

SA 13 

AOC 41 

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

NO FURTHER ACTION 

DESCRIPTION QTY UNIT 

Page 2 

JOB# 

DATE 

UNIT 
COST 

8712-04 

24-Jan-97 

TOTAL 
---- ----------

$ 0 

0 

0 

0 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41; 
LIMITED REMOVAL AT AOC 11; 
CAP-IN-PLACE AOC 9, 40 

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

ESTIMATOR: P. R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

- -- =-- ~ - ---- = ==== ==== == == ==== = ======= === ======= ===== == 
LIMITED REMOVAL AT AOC 11, DISPOSAL AT AOC 9 

DESCRIPTION 

MOB/DEMOB - IN or OUT 
DUMP TRUCKS 
BACKHOE 
ROLLER 

TOILET - 1 EA 
WATER COOLER - 1 EA 
WATER 

PICK-UP (2 EA) 

FOREMEN 

EXCAVATION OF DEBRIS -
BACKHOE & OPERATOR 

TRANSPORT TO ON-SITE CONSOLIDATION 
LANDFILL - DUMP TRUCK & DRIVER - 2 EA 

QTY UNIT 

4 EA 
2 EA 
2 EA 

1 WK 
1 WK 
5 DAY 

0;5 MON 

50 MNHR 

5 DAY 

10 DAY 

TOTAL THIS PAGE 

Page 3 

UNIT 
COST 

385.00 
730.00 
785.00 

25.00 
25.00 
15.00 

1000.00 

55.00 

1460.00 

770.00 

$ 

$ 

TOTAL 

1,540 
1,460 
1,570 

25 
25 
75 

500 

2,750 

7,300 

7,700 

22,945 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41; 
LIMITED REMOVAL AT AOC 11 ; 
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 

DESCRIPTION QTY UNIT 

JOB# 

DATE 

8712-04 

24-Jan-97 

= ====== ===-==== 

UNIT 
COST TOTAL 

--- -------------------------- ----- ------ --••·--- -----------
TOT AL PREVIOUS PAGE 

BACKFILL 
PURCHASED FROM OFF-SITE 
(INCLUDING 30% SWELL FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT 
FERTILIZE, SEED, MULCH 

UNDEVELOPED DESIGN DETAILS ·25% 

TOTAL AOC 11 

625 CY 

2 DAY 
5000 SY 

10.00 

1570.00 
0.50 

$ 22,945 

6,250 

3,140 
2,500 

9,165 
---------
$ 44,000 

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

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

Page 4 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41; 
LIMITED REMOVAL AT AOC 11; 
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 
DESCRIPTION 

== === == == = 

QTY UNIT 

JOB# 

DATE 

= == ==== 

UNIT 
COST 

8712-04 

24-Jan-97 

==-===== 

TOTAL 
---------------- ______________________ ___ , _______ _ 

- -···---·----------- ---··--·---· .. -------- --
MOB/DEMOB EQUIPMENT (IN OR OUT) 

FRONT END LOADER (2 EA) 
DUMP TRUCK (5 EA) 
BACK HOE 
DOZER (5 EA) 
ROLLER (5 EA) 

OFFICE TRAILER 
STORAGE TRAILER 
SET UP TRAILER 

TOILET - 2 EA 
WATER COOLER - 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 

PUMPS, TOOLS, MINOR EQUIPMENT 

SITE SUPERINTENDANT ( 5 MON • 210 HR/MON) 
FOREMEN (5 MON • 210 HR/MON) 
CLERK/TYPIST (5 MON • 1 68 HR/MON) 

TOT AL MOB/DEMOB 

4 
10 

2 
10 
10 

5 
5 
2 

44 
44 

220 
5 
5 

10 

5 

1050 
1050 
840 

Page 5 

EA 410.00 $ 1,640 
EA 385.00 3,850 
EA 730.00 1,460 
EA 880.00 8,800 
EA 785.00 7,850 

MON 150.00 750 
MON 100.00 500 
EA 500.00 1,000 

WK 25.00 1,100 
WK 25.00 1,100 
DAY 15.00 3,300 
MON 500.00 2,500 
MON 250.00 1,250 
MON 1000.00 10,000 

MON 500.00 2,500 

MNHR 65.00 68,250 
MNHR 55.00 57,750 
MNHR 25.00 21,000 

$ 194,600 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41; 
LIMITED REMOVAL AT AOC 11 ; 
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 
DESCRIPTION QTY UNIT 

--.. -·--·-···--·-------
SITE PREPARATION 

ACCESS ROAD - 500 LF x 20' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 1 DAY 
GRAVEL - 12" THICK 400 CY 
SPREAD & COMPACT- ROLLER & OPERATOR 0.5 DAY 
GEOFABRIC 1100 SY 

CLEAR TREES FROM SITE 3 AC 
EROSION CONTROL 700 LF 
GRADING & DRAINAGE SWALE CONSTRUCTION 

DOZER & OPERATOR 10 DAY 
LABORER 80 HR 

TOTAL SITE PREPARATION 

EXCAVATE DEBRIS AREA I, II, 111, & IV & PLACE IN AREA V 
BACKHOE & OPERATOR 30 DAY 
LABORER 240 HR 
DUMP TRUCK & DRIVER - 3 EA 90 DAY 
DOZER & OPERATOR 30 DAY 
LABORER 240 HR 

TOT AL EXCAVATE DEBRIS 

CAP CONSTRUCTION 
SUBGRADE SOIL 50800 CY 
TEXTURED GEOMEMBRANE 371000 SF 
DRAINAGE SOIL 18200 CY 
GEOTEXTILE FABRIC 371000 SF 
MOISTURE RETENTION SOIL 28200 CY 
VEGETATIVE SOIL 9500 CY 
SPREAD & COMPACT - ROLLER & OPERATOR 132 DAY 

TOT AL CAP CONSTRUCTION 

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

JOB# 

DATE 

======= 

UNIT 
COST 

1760.00 
10.00 

1570.00 
1.00 

6900.00 
5.00 

1760.00 
33.50 

1460.00 
33.50 

770.00 
1760.00 

33.50 

10.00 
0.80 

17.00 
0.10 

10.00 
14.00 

1570.00 

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

------------ ----·------------- ----- ---------

Page 6 

8712-04 

24-Jan-97 

======= 

TOTAL 
- ·--·-----------·--

$ 1,760 
4,000 

785 
1,100 

20,700 
3,500 

17,600 
2,680 

$ 52,125 

$ 43,800 
8,040 

69,300 
52,800 

8,040 

$ 181,980 

$ 508,000 
296,800 
309,400 

37,100 
282,000 
133,000 
207,240 

$ 1,773,540 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41; 
LIMITED REMOVAL AT AOC 11 ; 
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 

DESCRIPTION QTY UNIT 

JOB# 

DATE 

UNIT 
COST 

8712-04 

24-Jan-97 

TOTAL 
---------------------- ---- ---- ----------- • --·· -------------

SITE RESTORATION 
DEBRIS AREA I - IV FILL MA TERI AL 
DEBRIS AREA I - IV VEGETATIVE SOIL 
CHAIN LINK FENCE 
12' SWING GATE 
FERTILIZE, SEED, MULCH 
SPREAD & COMPACT- ROLLER & OPERATOR 

TOT AL SITE RESTORATION 

MONITORING WELLS - 4" DIA x 30' DEEP 

INSTITUTIONAL CONTROLS 

--------------·----- ----------

25250 CY 
2700 CY 
2500 LF 

2 EA 
62000 SY 

35 DAY 

4 EA 

1 LS 

10.00 $ 252,500 
14.00 37,800 
13.00 32,500 

800.00 1,600 
0.50 31,000 

1570.00 54,950 

$ 410,350 

4500.00 $ 18,000 

10000.00 $ 10,000 

------------------- -----·------- ·--------- ------ -------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41; 
LIMITED REMOVAL AT AOC 1 1 ; 
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 

DESCRIPTION 
---------··--- ------------ - ·----
TOT AL MOB/DEMOB 

TOT AL SITE PREPARATION 

TOT AL DEBRIS EXCAVATION 

TOT AL CAP CONSTRUCTION 

TOT AL SITE RESTORATION 

TOT AL MONITORING WELLS 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS ~25% 

TOTAL AOC 9 

QTY UNIT 

JOB# 

DATE 

8712-04 

24-Jan-97 

======= == = ==== 

UNIT 
COST TOTAL 

$ 194,600 

52,125 

181,980 

1,773,540 

410,350 

18,000 

10,000 

660,405 

$ 3,301,000 

---··-···-··· ······---------------- ----- ----------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41; 
LIMITED REMOVAL AT AOC 11 ; 
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 
DESCRIPTION 

•·•------·-..... -------- -----------
SITE PREPARATION 

ACCESS ROAD SEDIMENT AREA 1 
CLEAR & GRUB LIGHT VEGETATION 
GRADE- DOZER & OPERATOR 
GRAVEL - 12" THICK 
FILTER FABRIC 
SPREAD & COMPACT 

ACCESS ROAD SEDIMENT AREA 2 
CLEAR & GRUB LIGHT VEGETATION 
GRADE- DOZER & OPERATOR 
GRAVEL - 24" THICK 
SPREAD & COMPACT 
FILTER FABRIC 

ACCESS ROAD FOR CAPPING - 500 LF 
CLEAR & GRUB LIGHT VEGETATION 
GRADE- DOZER & OPERATOR 
GRAVEL - 24" THICK 
FILTER FABRIC 
SPREAD & COMPACT 

PARKING AREA 
CLEAR & GRUB LIGHT VEGETATION 
GRADE- DOZER & OPERATOR 

SEDIMENT DEWATERING PAD 
CLEAR & GRUB LIGHT VEGETATION 
GRADE- DOZER & OPERATOR 
GRAVEL-12" THICK 
SPREAD & COMPACT 
LINER 
SUMP & SUMP PUMP 

DECON AREA - 10'x20' 

CAP MATERIALS STOCKPILE AREA 
CLEAR & GRUB LIGHT VEGETATION 
GRADE- DOZER & OPERATOR 

Page 9 

= ====== 

QTY UNIT 
..,., _______ 

0.1 AC 
0.25 DAY 
360 CY 
550 SY 
0.5 DAY 

0. 1 AC 
0.25 DAY 
340 CY 
0.5 DAY 
550 SY 

0.35 AC 
0.5 DAY 

1450 CY 
2000 SY 

2 DAY 

0.25 AC 
0.5 DAY 

0.25 AC 
0.5 DAY 

400 CY 
0.5 DAY 

10000 SF 
1 LS 
3 EA 

1 AC 
2 DAY 

TOT AL THIS PAGE 

JOB# 

DATE 

== :;::;;;= = ==== 

UNIT 
COST 

4300.00 
1760.00 

10.00 
1.00 

1570.00 

4300.00 
1760.00 

10.00 
1570.00 

1.00 

4300.00 
1760.00 

10.00 
1.00 

1570.00 

4300.00 
1760.00 

4300.00 
1760.00 

10.00 
1570.00 

0.60 
2500.00 
1000.00 

4300.00 
1760.00 

8712-04 

24-Jan-97 

==== ;::::::::;: =:=: 

TOTAL 
----------·-------

$ 

$ 

430 
440 

3,600 
550 
785 

430 
440 

3,400 
785 
550 

1,505 
880 

14,500 
2,000 
3,140 

1,075 
880 

1,075 
880 

4,000 
785 

6,000 
2,500 
3,000 

4,300 
3,520 

61,450 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41; 
LIMITED REMOVAL AT AOC 11; 
CAP-IN-PLACE AOC 9, 40 

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

ESTIMATOR: P. R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

====== -=--------====== = ======= ======= === ======= ======= 
CAP IN PLACE AOC 40 

SITE PREPARATION AND MOBILIZATION 
DESCRIPTION 

SITE PREPARATION 

MOBILIZATION 
EQUIPMENT (IN OR OUT) 

FRONT END LOADER 
DUMP TRUCK 
BACKHOE 
DOZER 
CRANE & CLAMSHELL BUCKET 
ROLLER 
FRAC TANK 
DEWATERING PUMP & HOSE 

OFFICE TRAILER 
STORAGE TRAILER 
TRAILER DELIVERY, SET-UP, REMOVAL 
TOILET- 2 EA 
WATER COOLER - 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 
OFFICE EQUIPMENT 
PUMPS, TOOLS, MINOR EQUIPMENT 

, 
LABORER (2 MEN*10 DAY/MAN*8 HR/DAY) 
CARPENTER (2 MEN*10 DAY/MAN*8 HR/DAY) 
ELECTRICIAN (2 MEN*10 DAY/MAN*8 HR/DAY) 

SITE SUPERINTENDANT (4 MON * 210HR/MON) 
FOREMAN (4 MON*210HR/MONI 
CLERK/TYPIST (4 MON*168HR/MON) 

TOTAL SITE PREPARATION AND MOBILIZATION 

QTY 

2 
6 
2 
2 
2 
2 
4 
2 

4 
4 
2 

36 
36 

180 
4 
4 
8 
4 
1 

160 
160 
160 

840 
840 
672 

UNIT 
UNIT 
COST TOTAL 

-------- --- ---------------
$ 61,450 

EA 410.00 820 
EA 385.00 2,310 
EA 730.00 1,460 
EA 880.00 1,760 
EA 640.00 1,280 
EA 785.00 1,570 
EA 250.00 1,000 
EA 100.00 200 

MON 150.00 600 
MON 150.00 600 
EA 300.00 600 
WK 25.00 900 
WK 25.00 900 
DAY 15.00 2,700 
MON 500.00 2,000 
MON 250.00 1,000 
MON 1000.00 8,000 
MON 1000.00 4,000 

LS 2500.00 2,500 

MNHR 33.50 5,360 
MNHR 48.00 7,680 
MNHR 50.50 8,080 

MNHR 65.00 54,600 
MNHR 55.00 46,200 
MNHR 25.00 16,800 

$ 234,370 

-------------- ------------------- ----- ------------ ----·----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41; 
LIMITED REMOVAL AT AOC 1 1 ; 
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 
DESCRIPTION QTY UNIT 

JOB# 

DATE 

8712-04 

24-Jan-97 

= = = = :::: = = ::; :;;;:;: = = = :;;;_:;;: 

UNIT 
COST TOTAL 

----- --·-···-·-------
CONSTRUCT SILT BARRIER AROUND 

CONT AMINA TED AREAS 

EXCAVATE WITH CLAMSHELL 
1200 CY SEDIMENTS + 1600 CY ACCESS ROADS/WORK PLATFORMS 

HAUL SEDIMENTS TO DEWATERING PAD 
(2 EA DUMP TRUCK & DRIVER) 

LOAD DRY SEDIMENTS FOR 
TRANSPORTATION TO DISPOSAL AREA 
(FRONT END LOADER & OPERATOR) 

LABORERS - 2 EA FOR 35 DA VS 

TCLP TESTING 

ON-SITE STABILIZATION OF SEDIMENTS 
WITH SAND 

TRANSPORTATION & DISPOSAL AT AOC 9 
(3 EA DUMP TRUCK & DRIVER) 

TREATMENT OF WATER 

PUMP WATER FROM DEWATERING PAD 
TO POND 

TOTAL SEDIMENT REMOVAL AND DISPOSAL 

Page 11 

400 LF 

28 DAY 

56 DAY 

14 DAY 

560 MNHR 

2 SMPL 

600 CY 

42 DAY 

1 LS 

28 DAY 

25.00 $ 10,000 

1280.00 

770.00 

825.00 

33.50 

1400.00 

15.00 

770.00 

21800.00 

50.00 

35,840 

43,120 

11,550 

18,760 

2,800 

9,000 

32,340 

21,800 

1,400 

$ 186,610 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41; 
LIMITED REMOVAL AT AOC 11; 
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 

DESCRIPTION QTY UNIT 

JOB# 

DATE 

UNIT 
COST 

, _______________ , _____ ------------- --------
WETLAND RESTORATION 1.5 AC 50000.00 $ 

MONITORING WELLS· 4" DIA x 30' DEEP 2 EA 4500.00 $ 

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

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

TCLP TESTING OF DRUM CONTENTS 2 EA 1400.00 

TOTAL DRUM REMOVAL AND DISPOSAL $ 

---·-------·--- ----------------- --------------

8712-04 

24-Jan-97 

TOTAL 

75,000 

9,000 

4,380 
1,608 

2,310 

2,800 

11,098 

------------- ------------------ ----- --------- ------
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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. A. 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 LA YER 9250 CY 17.00 157,250 
SPREAD & COMPACT DRAINAGE LA YER 13 DAY 1570.00 20,410 
GEOTEXTILE FIL TEA FABRIC 192000 SF 0.10 19,200 
MOISTURE RETENTION LA YER 13900 CY 10.00 139,000 
SPREAD & COMPACT MOISTURE RETENTION LA YER 18 DAY 1570.00 28,260 
VEGETATIVE MATERIAL 4600 CY 14.00 64,400 
SPREAD & COMPACT VEGETATIVE LA YER 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 

TOT AL 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 
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41; 
LIMITED REMOVAL AT AOC 1 1 ; 
CAP-IN-PLACE AOC 9, 40 

LOCATION: DEVENS, MASSACHUSETTS 
ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

CAP IN PLACE AOC 40 
SUMMARY SHEET 

DESCRIPTION 
--- ·------·-·-------·-·••·---

TOTAL SITE PREPARATION AND MOBILIZATION 

TOTAL SEDIMENT REMOVAL & DISPOSAL 

TOT AL WETLAND RESTORATION 

TOT AL MONITORING WELLS 

TOTAL DRUM REMOVAL & DISPOSAL 

TOT AL CAP CONSTRUCTION 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL SA 13 

QTY UNIT 
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JOB# 

DATE 

8712-04 

24-Jan-97 

=== == == ====== = = 

UNIT 
COST TOTAL 

$ 234,370 

186,610 

75,000 

9,000 

11,098 

880,180 

10,000 

351,742 

$ 1,758,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41; 
LIMITED REMOVAL AT AOC 11; 
CAP-IN-PLACE AOC 9, 40 

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

ESTIMATOR: P. R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

====== - - ===================== = ==== = == === ======= ======= 
ANNUAL O&M COSTS 

LIMITED REMOVAL AT AOC 11 
DESCRIPTION QTY 

------- ---
O&M COSTS TWICE PER YEAR FOR TWO YEARS FOR SITE RESTORATION 

DUMP TRUCK & DRIVER 
MATERIALS 
LABORER - 2 EA 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL ANNUAL O&M COSTS 

- ----------- --------·-------

------------- -----------------
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UNIT 

2 DAY 
1 LS 

32 MNHR 

UNIT 
COST 

770.00 $ 

500.00 
33.50 

$ 

TOTAL 

1,540 
500 

1,072 

888 

4,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41; 
LIMITED REMOVAL AT AOC 11 ; 
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 

DESCRIPTION 
---------------- ------ ----·----------- ----

LANDFILL COVER MAINTENANCE 
GENERAL REPAIR 

DUMP TRUCK & DRIVER 
FRONT END LOADER & OPER 
LABORER - 2 EA 
MATERIALS 

INSPECTION - 1 DAY @ 2 MEN/DAY 

MOWING - TRACTOR & OPERATOR 

ENVIRONMENT AL MONITORING 
GROUNDWATER SAMPLE COLLECTION 

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

GROUNDWATER SAMPLE ANALYSIS 
4 SAMPLES PLUS 2 SAMPLE QA/QC 

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

FIVE YEAR EDUCATIONAL PROGRAM 
PUBLIC MEETING - ANNUALIZED 

TWO YEAR DAT A REPORT TO 
MADEP - ANNUALIZED 

FIVE YEAR SITE REVIEW - ANNUALIZED 

TOT AL ANNUAL O&M COSTS 

QTY UNIT 

2 DAY 
2 DAY 

32 MNHR 
1 LS 

16 MNHR 

5 DAY 

2 LS 

12 SMPL 

0.1739 LS 

0.4831 LS 

0.1739 LS 

--------------- ------------------ -----
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JOB# 

DATE 

8712-04 

24-Jan-97 

======= ==== = == 

UNIT 
COST 

770.00 
825.00 

33.50 
1000.00 

75.00 

500.00 

1800.00 

900.00 

5000.00 

1000.00 

15000.00 

TOTAL 

$ 1,540 
1,650 
1,072 
1,000 

1,200 

2,500 

3,600 

10,800 

869 

483 

2,608 

----------
$ 27,323 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41; 
LIMITED REMOVAL AT AOC 11; 
CAP-IN-PLACE AOC 9, 40 

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

ESTIMATOR: P. R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

====== ================== ===== ======= === ======= ==== == = 
ANNUAL O&M COSTS 
AOC 40 CAP IN PLACE 

DESCRIPTION QTY 
--- ------------------- ------ ____ , 

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

1 DAY@ 2 MEN/DAY, SEMI-ANNUALLY 

BIOMONITORING, BIENNIALLY 
FOR 5 YEARS 

FIVE YEAR SITE REVIEW - ANNUALIZED 

32 

0.4831 

0.1739 

TOTAL ANNUAL O&M COSTS FOR 5 YEAR ACTIVITIES AT AOC 40 

O&M COSTS OCCURING OVER THIRTY YEARS 
LANDFILL COVER MAINTENANCE 

GENERAL REPAIR 
DUMP TRUCK & DRIVER 1 
FRONT END LOADER & OPER 1 
LABORER - 2 EA 16 
MATERIALS 1 

INSPECTION - 0.5 DAY@ 2 MEN/DAY 8 

MOWING • TRACTOR & OPERATOR 1 

UNIT 

MNHR 

LS 

LS 

DAY 
DAY 

MNHR 
LS 

MNHR 

DAY 

SUBTOTAL THIS PAGE 

UNIT 
COST TOTAL 

.. ------·---·---- - ···-------·•--·-----

75.00 $ 2,400 

15000.00 7,246 

2500.00 435 

$ 10,081 

770.00 $ 770 
825.00 825 

33.50 536 
500.00 500 

75.00 600 

500.00 500 

$ 3,731 

------------------ ------------------c- ----- --------~ 
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41 ; 
LIMITED REMOVAL AT AOC 11; 
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 

DESCRIPTION QTY UNIT 

JOB# 

DATE 

=== = = == 

UNIT 
COST 

8712-04 

24-Jan-97 

TOTAL 
-------------- -------------------------·--·------ --------------- --------- -----
O&M COSTS OCCURING OVER THIRTY YEARS -TOTAL FROM PREVIOUS PAGE 

ENVIRONMENT AL MONITORING 

SEDIMENT SAMPLE COLLECTION 
4 LOCATIONS, ONCE EVERY 5 YEARS 

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

GROUNDWATER SAMPLE COLLECTION 
7 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE, 

SAMPLE COLLECTION, AND SHIPPING) 

GROUNDWATER SAMPLE ANALYSIS 
7 SAMPLES PLUS 2 SAMPLE QA/QC 

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

FIVE YEAR EDUCATIONAL PROGRAM 
PUBLIC MEETING - ANNUALIZED 

TWO YEAR DAT A REPORT TO 
MADEP - ANNUALIZED 

FIVE YEAR SITE REVIEW - ANNUALIZED 

TOT AL ANNUAL O&M COSTS FOR 30 YEAR ACTIVITIES 

0.1739 LS 

0.8695 SMPL 

2 LS 

18 SMPL 

0.1739 LS 

0.4831 LS 

0.1739 LS 

--·----------- ---------------- ----- ---

$ 3,731 

1200.00 209 

715.00 622 

2700.00 5,400 

900.00 16,200 

5000.00 869 

1000.00 • 483 

15000.00 2,608 

$ 30,122 

----------- ----------------- ----- --------- ------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 2: NO FURTHER ACTION AT SA 6, 12, 13, AND AOC 41 ; 
LIMITED REMOVAL AT AOC 11 ; 
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 
DESCRIPTION QTY UNIT 

JOB# 

DATE 

UNIT 
COST 

8712-04 

24-Jan-97 

TOTAL 
------------------ ---------- ------------- ----------------

TOTAL AOC 9 

TOTAL AOC 40 

ANNUAL O&M COSTS - FOR 30 YEARS 

UNDEVELOPED DESIGN DETAILS -25% 

TOT AL ANNUAL O&M COSTS - 30 YEARS 

ANNUAL O&M COSTS - FOR 5 YEARS 

TOTAL AOC 40 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL ANNUAL O&M COSTS - 5 YEARS 

$ 

$ 

$ 

27,323 

30,122 

14,555 

72,000 

10,081 

2,919 
----------
$ 13,000 

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

CAP-IN-PLACE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

~===== -----====-===~ = -== === === === == == === ==~== == ==== = = = 

DIRECT COSTS 
NO FURTHER ACTION 

SA 6 
SA 12 
SA 13 
AOC41 

CAP IN PLACE 
AOC 9 
AOC 11 
AOC40 

COST SUMMARY TABLE 

DESCRIPTION 

TOT AL DIRECT COSTS 

INDIRECT COSTS 
HEAL TH AND SAFETY 
LEGAL, ADMIN, PERMITTING 
ENGINEERING 
SERVICES DURING CONSTRUCTION 

TOT AL INDIRECT COSTS 

TOT AL CAPITAL (DIRECT + INDIRECT) COST 

OPERATING AND MAINTENANCE COSTS 

TOTAL ANNUAL O&M COSTS FOR AOC 9, 11, 40 - 30 YEARS 
TOT AL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS 

QTY UNIT 
UNIT 
COST TOTAL 

·--- ---------- -----

$ 0 
0 
0 
0 

3,301,000 
1,269,000 
1,758,000 

$ 6,328,000 

5.00% $ 316,000 
5.00% 316,000 

10.00% 633,000 
10.00% 633,000 

$ 1,898,000 

$ 8,226,000 

$ 99,000 
13,000 

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

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

CAP-IN-PLACE AOCs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

= === == -== =============-=== = == ==== = == === ======= ======= 
NO FURTHER ACTION 

DESCRIPTION 
------------- ------------
SA 6 

SA 12 

SA 13 

AOC41 

QTY UNIT 
UNIT 
COST TOTAL 

$ 0 

0 

0 

0 

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

CAP-IN-PLACE AO Cs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

===== = =-- - -= == =-=~== = == -== ==~ 
CAP IN PLACE AOC 9 

MOB/DEMOB 
DESCRIPTION 

======= 

QTY UNIT 

JOB# 

DATE 

======= 

UNIT 
COST 

8712-04 

24-Jan-97 

======= 

TOTAL 
,.,., _____ ,. .... -...... .._ .... -.. ·-·- --·- ·- ________ .. _________ ----------·-·----·--

MOB/DEMOB EQUIPMENT (IN OR OUT) 
FRONT END LOADER (2 EA) 
DUMP TRUCK (5 EA) 
BACK HOE 
DOZER (5 EA) 
ROLLER (5 EA) 

OFFICE TRAILER 
STORAGE TRAILER 
SET UP TRAILER 

TOILET - 2 EA 
WATER COOLER - 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 

PUMPS, TOOLS, MINOR EQUIPMENT 

SITE SUPERINTENDANT ( 5 MON• 210 HR/MON) 
FOREMEN (5 MON * 210 HR/MON) 
CLERK/TYPIST (5 MON * 168 HR/MON) 

TOT AL MOB/DEMOB 

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

Page 3 

4 
10 

2 
10 
10 

5 
5 
2 

44 
44 

220 
5 
5 

10 

5 

1050 
1050 

840 

EA 410.00 $ 1,640 
EA 385.00 3,850 
EA 730.00 1,460 
EA 880.00 8,800 
EA 785.00 7,850 

MON 150.00 750 
MON 100.00 500 
EA 500.00 1,000 

WK 25.00 1,100 
WK 25.00 1,100 
DAY 15.00 3,300 
MON 500.00 2,500 
MON 250.00 1,250 
MON 1000.00 10,000 

MON 500.00 2,500 

MNHR 65.00 68,250 
MNHR 55.00 57,750 
MNHR 25.00 21,000 

$ 194,600 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41; 

CAP-IN-PLACE AOCs 9, 1 1 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

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

DESCRIPTION QTY UNIT 

JOB# 

DATE 

UNIT 
COST 

8712-04 

24-Jan-97 

TOTAL 
-·----····--- -------···------·--······---···---------·--··-- ---·--·-- ----·--- -------- ----·---------

SITE PREPARATION 
ACCESS ROAD - 500 LF x 20' WIDE 

GRADE ROAD BED - DOZER & OPERATOR 1 DAY 1760.00 $ 1,760 
GRAVEL • 1 2" 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 

EXCA VATE DEBRIS AREA I, 11, 111, & 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 

- -------·· 
TOT AL 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 

TOT AL CAP CONSTRUCTION $ 1,773,540 

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

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

CAP-IN-PLACE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

====== ==~====== = ============== 
CAP IN PLACE AOC 9 

:::;::.======= 

SITE RESTORATION, MONITORING WELLS, & INSTITUTIONAL CONTROLS 
DESCRIPTION QTY 

.... •·•·---·-·----- ------------
SITE RESTORATION 

DEBRIS AREA I - IV FILL MATERIAL 25250 
DEBRIS AREA I - IV VEGETATIVE SOIL 2700 
CHAIN LINK FENCE 2500 
12' SWING GATE 2 
FERTILIZE, SEED, MULCH 62000 
SPREAD & COMPACT- ROLLER & OPERATOR 35 

TOT Al SITE RESTORATION 

MONITORING WELLS - 4" DIA x 30' DEEP 4 

INSTITUTIONAL CONTROLS 1 

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

== = 

UNIT 
- -·----

CY 
CY 
LF 
EA 
SY 

DAY 

EA 

LS 

JOB# 

DATE 

======= 

.UNIT 
COST 

10.00 
14.00 
13.00 

800.00 
0.50 

1570.00 

4500.00 

10000.00 

8712-04 

24-Jan-97 

===== = = 

TOTAL 

$ 252,500 
37,800 
32,500 

1,600 
31,000 
54,950 
......... - ------

$ 410,350 

$ 18,000 

$ 10,000 

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

CAP-IN-PLACE AOCs 9 , 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

= = ==== == = == = == = == ~= = = = = ======= ==~===; === = = == = == == ===== 
CAP IN PLACE AOC 9 

SUMMARY SHEET 
DESCRIPTION 

----------- ---- ___________ ,_____ ·~-- , _____ .. _____ . ___ _ 
TOT AL MOB/DEMOB 

TOTAL SITE PREPARATION 

TOT AL DEBRIS EXCAVATION 

TOT AL CAP CONSTRUCTION 

TOTAL SITE RESTORATION 

TOT AL MONITORING WELLS 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL AOC 9 

Page 6 

QTY UNIT 
UNIT 
COST TOTAL 

$ 194,600 

52,125 

181,980 

1,773,540 

410,350 

18,000 

10,000 

660,405 

$ 3,301,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41; 

CAP-IN-PLACE AOCs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

====== ======= =======~========= 
CAP IN PLACE AOC 11 

MOB/DEMOB 
DESCRIPTION 

---- ------·--.. ---------
MOB/DEMOB EQUIPMENT (IN OR OUT) 

FRONT END LOADER 
DUMP TRUCK 
BACK HOE 
DOZER (2 EA) 
ROLLER (2 EA) 

OFFICE TRAILER 
STORAGE TRAILER 
SET UP TRAILER 

TOILET - 2 EA 
WATER COOLER - 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 

PUMPS, TOOLS, MINOR EQUIPMENT 

·-----------

SITE SUPERINTENDANT ( 3 MON * 210 HR/MON) 
FOREMEN (3 MON * 210 HR/MON) 
CLERK/TYPIST (3 MON * 1 68 HR/MON) 

TOT AL MOB/DEMOB 

====::::.== 

QTY 

2 
2 
2 
4 
4 

3 
3 
2 

24 
24 
60 

3 
3 
6 

3 

630 
630 
504 

= = = 

UNIT 

JOB# 

DATE 

======= 

UNIT 
COST 

8712-04 

24-Jan-97 

======~ 

TOTAL 
--·------- - -·--·--------·--

EA 410.00 $ 820 
EA 385.00 770 
EA 730.00 1,460 
EA 880.00 3,520 
EA 785.00 3,140 

MON 150.00 450 
MON 100.00 300 

EA 500.00 1,000 

WK 25.00 600 
WK 25.00 600 
DAY 15.00 900 
MON 500.00 1,500 
MON 250.00 750 
MON 1000.00 6,000 

MON 500.00 1,500 

MNHR 65.00 40,950 
MNHR 55.00 34,650 
MNHR 25.00 12,600 

$ 111,510 

-------- ·•·---------- ------ -----------
----------- ----'--------------- -------------- -----------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41; 

CAP-IN-PLACE AOCs 9, 1 1 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

-- - --- ==-===- = =============r-= == = ==== === ======= ======= 
CAP IN PLACE AOC 11 

SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION 
DESCRIPTION QTY UNIT 

·------------ -------- --
SITE PREPARATION 

ACCESS ROAD - 850 LF x 20' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 
GRAVEL· 12" THICK 
SPREAD & COMPACT 
GEOFABRIC 

CLEAR TREES FROM SITE 
EROSION CONTROL 

GRADING & DRAINAGE SWALE CONSTRUCTION 
DOZER & OPERATOR 
LABORER 

TOTAL SITE PREPARATION 

CAP CONSTRUCTION 
SUBGRADE SOIL 
TEXTURED GEOMEMBRANE 
DRAINAGE SOIL 
GEOTEXTILE FABRIC 
MOISTURE RETENTION SOIL 
RIPRAP 
SPREAD & COMPACT 

TOT AL CAP CONSTRUCTION 

2 DAY 
650 CY 

1 DAY 
1900 SY 

0.5 AC 
900 LF 

3 DAY 
24 HR 

23550 CY 
115650 SF 

5900 CY 
115650 SF 

9220 CY 
7450 CY 

45 DAY 

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

SITE RESTORATION 
CHAIN LINK FENCE 1600 LF 
12' SWING GATE 1 EA 

TOT AL SITE RESTORATION 

UNIT 
COST TOTAL 

·------------ -----------------

1760.00 $ 

10.00 
1570.00 

2.00 
4300.00 

5.00 

1760.00 
33.50 

$ 

10.00 $ 

0.80 
17.00 
0.10 

10.00 
30.00 

1570.00 

$ 

13.00 $ 

800.00 

$ 

3,520 
6,500 
1,570 
3,800 
2,150 
4,500 

5,280 
804 

28,124 

235,500 
92,520 

100,300 
11,565 
92,200 

223,500 
70,650 
------·--

826,235 

20,800 
800 

21,600 

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

CAP-IN-PLACE AOCs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

====== =~-=========~==~======== ======= 
CAP IN PLACE AOC 11 

MONITORING WELLS & INSTITUTIONAL CONTROLS 
DESCRIPTION QTY UNIT 

JOB# 

DATE 

8712-04 

24-Jan-97 

======= ====== = 

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

JOB# 

DATE 

8712-04 

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

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

CAP IN PLACE AOC 11 
SUMMARY SHEET 

DESCRIPTION QTY UNIT 
UNIT 
COST TOTAL 

--------------- ······----------------- ------ ------- ~-------- ____ , ___ _ 
TOT AL MOB/DEMOB 

TOTAL SITE PREPARATION 

TOT AL CAP CONSTRUCTION 

TOT AL SITE RESTORATION 

TOT AL MONITORING WELLS 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS ·25% 

TOTAL AOC 11 

$ 111,510 

28,124 

826,235 

21,600 

18,000 

10,000 

253,531 

$ 1,269,000 

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

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

JOB# 

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

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

CAP IN PLACE AOC 40 
SITE PREPARATION AND MOBILIZATION 

DESCRIPTION 
------------------

SITE PREPARATION 
ACCESS ROAD SEDIMENT AREA 1 

CLEAR & GRUB LIGHT VEGETATION 
GRADE- DOZER & OPERATOR 
GRAVEL - 1 2" THICK 
FILTER FABRIC 
SPREAD & COMPACT 

ACCESS ROAD SEDIMENT AREA 2 
CLEAR & GRUB LIGHT VEGETATION 
GRADE- DOZER & OPERATOR 
GRAVEL - 24" THICK 
SPREAD & COMPACT 
FILTER FABRIC 

ACCESS ROAD FOR CAPPING • 500 LF 
CLEAR & GRUB LIGHT VEGETATION 
GRADE- DOZER & OPERATOR 
GRAVEL - 24" THICK 
FILTER FABRIC 
SPREAD & COMPACT 

PARKING AREA 
CLEAR & GRUB LIGHT VEGETATION 
GRADE- DOZER & OPERATOR 

SEDIMENT DEWATERING PAD 
CLEAR & GRUB LIGHT VEGETATION 
GRADE- DOZER & OPERATOR 
GRAVEL· 12" THICK 
SPREAD & COMPACT 
LINER 
SUMP & SUMP PUMP 

DECON AREA - 1 O'x20' 

CAP MATERIALS STOCKPILE AREA 
CLEAR & GRUB LIGHT VEGETATION 
GRADE- DOZER & OPERATOR 

::::: = = = == = - - - ====.=== 

UNIT 
QTY UNIT COST 

- ---------.. ----·••·-·-----

0. 1 AC 
0.25 DAY 
360 CY 
550 SY 
0.5 DAY 

0.1 AC 
0.25 DAY 
340 CY 
0.5 DAY 
550 SY 

0.35 AC 
0.5 DAY 

1450 CY 
2000 SY 

2 DAY 

0.25 AC 
0.5 DAY 

0.25 AC 
0.5 DAY 

400 CY 
0.5 DAY 

10000 SF 
1 LS 
3 EA 

1 AC 
2 DAY 

4300.00 
1760.00 

10.00 
1.00 

1570.00 

4300.00 
1760.00 

10.00 
1570.00 

1.00 

4300.00 
1760.00 

10.00 
1.00 

1570.00 

4300.00 
1760.00 

4300.00 . 
. 1760.00 

10.00 
1570.00 

0.60 
2500.00 
1000.00 

4300.00 
1760.00 

8712-04 

24-Jan-97 

==-===== 

$ 

TOTAL 

430 
440 

3,600 
550 
785 

430 
440 

3,400 
785 
550 

1,505 
880 

14,500 
2,000 
3,140 

1,075 
880 

1,075 
880 

4,000 
785 

6,000 
2,500 
3,000 

4,300 
3,520 

-------·----------- --- ------------ ------
TOTAL THIS PAGE $ 61.450 

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

CAP-IN-PLACE AOCs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

====== ==== == ===~~===~====- ~ ~== = === = :::;::= 
CAP IN PLACE AOC 40 

SITE PREPARATION AND_MOBILIZATION 
DESCRIPTION QTY 

·-----·-••-------- --
SITE PREPARATION 

MOBILIZATION 
EQUIPMENT (IN OR OUT) 

FRONT END LOADER 2 
DUMP TRUCK 6 
BACKHOE 2 
DOZER 2 
CRANE & CLAMSHELL BUCKET 2 
ROLLER 2 
FRAC TANK 4 
DEWATERING PUMP & HOSE 2 

OFFICE TRAILER 4 
STORAGE TRAILER 4 
TRAILER DELIVERY, SET-UP, REMOVAL 2 
TOILET- 2 EA 36 
WATER COOLER - 2 EA 36 
WATER 180 
TELEPHONE SERVICE 4 
ELECTRICITY 4 
PICK-UP (2 EA) 8 
OFFICE EQUIPMENT 4 
PUMPS, TOOLS, MINOR EQUIPMENT , 
LABORER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 
CARPENTER (2 MEN*10 DAY/MAN*8 HR/DAY) 160 
ELECTRICIAN (2 MEN*10 DAY/MAN*8 HR/DAY) 160 

SITE SUPERINTENDANT 14 MON*210HR/MON) 840 
FOREMAN (4 MON* 21 OHR/MON) 840 
CLERK/TYPIST (4 MON* 168HR/MON) 672 

TOTAL SITE PREPARATION AND MOBILIZATION 

=== 

UNIT 

EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 

MON 
MON 
EA 
WK 
WK 
DAY 
MON 
MON 
MON 
MON 

LS 

MNHR 
MNHR 
MNHR 

MNHR 
MNHR 
MNHR 

JOB# 

DATE 

==:::::==c:c: 

UNIT 
COST 

410.00 
385.00 
730.00 
880.00 
640.00 
785.00 
250.00 
100.00 

150.00 
150.00 
300.00 

25.00 
25.00 
15.00 

500.00 
250.00 

1000.00 
1000.00 
2500.00 

33.50 
48.00 
50.50 

65.00 
55.00 
25.00 

8712-04 

24-Jan-97 

======= 

TOTAL 
·-·--·---------
$ 61,450 

820 
2,310 
1,460 
1,760 
1,280 
1,570 
1,000 

200 

600 
600 
600 
900 
900 

2,700 
2,000 
1,000 
8,000 
4,000 
2,500 

5,360 
7,680 
8,080 

54,600 
46,200 
16,800 

-----------
$ 234,370 

----------•----...... ----------------- -------------- -----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41; 

CAP-IN-PLACE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

CAP IN PLACE AOC 40 
SEDIMENT REMOVAL AND DISPOSAL 

DESCRIPTION QTY UNIT 

JOB# 

DATE 

UNIT 
COST 

8712-04 

24-Jan-97 

TOTAL 
----------------- --- ·---------·-·•·-------------- --- ---·-- -------- ---·•----· ---·-------·----
CONSTRUCT SILT BARRIER AROUND 

CONT AMINA TED AREAS 

EXCAVATE WITH CLAMSHELL 
1200 CY SEDIMENTS + 1600 CY ACCESS ROADS/WORK PLATFORMS 

HAUL SEDIMENTS TO DEWATERING PAD 
(2 EA DUMP TRUCK & DRIVER) 

LOAD DRY SEDIMENTS FOR 
TRANSPORTATION TO DISPOSAL AREA 
(FRONT END LOADER & OPERATOR) 

LABORERS - 2 EA FOR 35 DA VS 

TCLP TESTING 

ON-SITE STABILIZATION OF SEDIMENTS 
WITH SAND 

TRANSPORTATION & DISPOSAL AT AOC 9 
(3 EA DUMP TRUCK & DRIVER) 

TREATMENT OF WATER 

PUMP WATER FROM DEWATERING PAD 
TO POND 

TOTAL SEDIMENT REMOVAL AND DISPOSAL 

400 LF 

28 DAY 

56 DAY 

14 DAY 

560 MNHR 

2 SMPL 

600 CY 

42 DAY 

1 LS 

28 DAY 

25.00 

1280.00 

770.00 

825.00 

33.50 

1400.00 

15.00 

770.00 

21800.00 

50.00 

····----------· ----------------- ----- ---------

-------- ----------------- ------ --------
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$ 10,000 

35,840 

43,120 

11,550 

18,760 

2,800 

9,000 

32,340 

21,800 

1,400 

$ 186,610 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41; 

CAP-IN-PLACE AOCs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

== = = == === == = = ===== = ======== == = == ===== === = ==== = = == ===~= 
CAP IN PLACE AOC 40 

WETLAND RESTORATION, MONITORING WELLS, DRUM REMOVAL AND DISPOSAL 
DESCRIPTION QTY UNIT 

UNIT 
COST 

----- ---------- ------·---
WETLAND RESTORATION 1.5 AC 50000.00 $ 

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

DRUM REMOVAL AND DISPOSAL 
BACKHOE & OPERATOR 3 DAY 1460.00 $ 
LABORER - 2 EA, 3 DA VS 48 MNHR 33.50 

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

TCLP TESTING OF DRUM CONTENTS 2 EA 1400.00 

TOT AL DRUM REMOVAL AND DISPOSAL $ 

-----····--- ----~------------- ----- --------

TOTAL 

75,000 

9,000 

4,380 
1,608 

2,310 

2,800 

11,098 

-------------- •·----"'------------- ---- - --- ------ ---
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41; 

CAP-IN-PLACE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

=====~ --~======= = == = =======~== 
CAP IN PLACE AOC 40 

CAP CONSTRUCTION, INSTITUTIONAL CONTROLS 
DESCRIPTION 

-------- --------·-·----------··---------
CAP CONSTRUCTION 

SILT FENCE ALONG TOE OF LANDFILL 
CLEAR & GRUB SITE 
LONG STICK EXCAVATOR 
GRADE SITE - DOZER & OPERATOR 
CUT LANDFILL WASTE WITH DOZER 
IMPORTED FILL 
SPREAD & COMPACT WASTE & FILL 
SUBGRADE FILL 
SPREAD & COMPACT SUBGRADE FILL 
TEXTURED GEOMEMBRANE 
10·3 SAND DRAINAGE LA YER 
SPREAD & COMPACT DRAINAGE LAYER 
GEOTEXTILE FIL TEA FABRIC 
MOISTURE RENTENTION LA YER 
SPREAD & COMPACT MOSITURE RENTENTION LA YER 
VEGETATIVE MATERIAL 
SPREAD & COMPACT VEGETATIVE LAYER 
SEED, FERTILIZE, MULCH 
RIPRAP 
GUARD RAIL ALONG ROAD 

TOT AL CAP CONSTRUCTION 

INSTITUTIONAL CONTROLS 

= ====-=== 

QTY 
-----·-·-·--

1500 
4.4 

5 
5 
7 

2500 
14 

7100 
9 

192000 
9250 

13 
192000 

13900 
18 

4600 
6 

4.4 
2250 
1000 

1 

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

··-----··----- ········-----·---

UNIT 

JOB# 

DATE 

======= 

UNIT 
COST 

----- ---·- ·-··'" 

LF 5.00 
AC 6900.00 

DAY 1750.00 
DAY 1760.00 
DAY 1760.00 
CY 10.00 

DAY 1570.00 
CY 10.00 

DAY 1570.00 
SF 0.80 
CY 17.00 

DAY 1570.00 
SF 0.10 
CY 10.00 

DAY 1570.00 
CY 14.00 

DAY 1570.00 
AC 2000.00 
CY 30.00 
LF 12.50 

8712-04 

24-Jan-97 

=-===;::::;== 

TOTAL 
-----•·--------·-

$ 7,500 
30,360 

8,750 
8,800 

12,320 
25,000 
21,980 
71,000 
14,130 

153,600 
157,250 

20,410 
19,200 

139,000 
28,260 
64,400 

9,420 
8,800 

67,500 
12,500 

----·- ·--------·---· 
$ 880,180 

LS 10000.00 $ 10,000 

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

CAP-IN-PLACE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

CAP IN PLACE AOC 40 
SUMMARY SHEET 

DESCRIPTION 
---------- --------~---------·-···--
TOT AL SITE PREPARATION AND MOBILIZATION 

TOTAL SEDIMENT REMOVAL & DISPOSAL 

TOT AL WETLAND RESTORATION 

TOT AL MONITORING WELLS 

TOT AL DRUM REMOVAL & DISPOSAL 

TOT AL CAP CONSTRUCTION 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL SA 13 

QTY 

Page 16 

UNIT 

JOB# 

DATE 

8712-04 

24-Jan-97 

===;::=== == === == 

UNIT 
COST TOTAL 

$ 234,370 

186,610 

75,000 

9,000 

11,098 

880,180 

10,000 

351,742 

$ 1,758,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41; 

CAP-IN-PLACE AOCs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

= === = = -- - -----=== - == ========= = ==== == = = = ===== == = = ===== 
ANNUAL O&M COSTS 
CAP IN PLACE AOC 9 

DESCRIPTION QTY UNIT 
---------------- --------- ------- ----------------- ---

LANDFILL COVER MAINTENANCE 
GENERAL REPAIR 

DUMP TRUCK & DRIVER 
FRONT END LOADER & OPER 
LABORER - 2 EA 
MATERIALS 

INSPECTION - 1 DAY @ 2 MEN/DAY 

MOWING - TRACTOR & OPERATOR 

ENVIRONMENT AL MONITORING 
GROUNDWATER SAMPLE COLLECTION 

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

GROUNDWATER SAMPLE ANALYSIS 
4 SAMPLES PLUS 2 SAMPLE QA/QC 

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

FIVE YEAR EDUCATIONAL PROGRAM 
PUBLIC MEETING - ANNUALIZED 

TWO YEAR DAT A REPORT TO 
MADEP - ANNUALIZED 

FIVE YEAR SITE REVIEW - ANNUALIZED 

TOT AL ANNUAL O&M COSTS 

Page 17 

2 DAY 
2 DAY 

32 MNHR 
1 LS 

16 MNHR 

5 DAY 

2 LS 

12 SMPL 

0.1739 LS 

0.4831 LS 

0.1739 LS 

UNIT 
COST 

770.00 
825.00 

33.50 
1000.00 

75.00 

500.00 

1800.00 

900.00 

5000.00 

1000.00 

15000.00 

$ 

$ 

TOTAL 

1,540 
1,650 
1,072 
1,000 

1,200 

2,500 

3,600 

10,800 

869 

483 

2,608 

27,323 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41; 

CAP•IN·PLACE AOCs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

=====c --==================~=== 
ANNUAL O&M COSTS 
CAP IN PLACE AOC 11 

DESCRIPTION QTY UNIT 

JOB# 

DATE 

UNIT 
COST 

--·······-- -----·····-····----·---··--······---· ---·····-·-····· ---------

LANDFILL COVER MAINTENANCE 
GENERAL REPAIR 

DUMP TRUCK & DRIVER 1 DAY 770.00 
FRONT END LOADER & OPER 1 DAY 825.00 
LABORER • 2 EA 16 MNHR 33.50 
MATERIALS 1 LS 500.00 

INSPECTION· 0.5 DAY@ 2 MEN/DAY 8 MNHR 75.00 

ENVIRONMENT AL MONITORING 
GROUNDWATER SAMPLE COLLECTION 2 LS 1800.00 

4 WELLS, SEMl·ANNUALL Y (INCLUDES WELL PURGE, 
SAMPLE COLLECTION, AND SHIPPING) 

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

EQUIVALENT SEMI-ANNUALLY, SVOCs, 
INORGANIC$, WATER QUALITY PARAMETERS 

FIVE YEAR EDUCATIONAL PROGRAM 0.1739 LS 5000.00 
PUBLIC MEETING • ANNUALIZED 

TWO YEAR DAT A REPORT TO 0.4831 LS 1000.00 

MADEP - ANNUALIZED 

FIVE YEAR SITE REVIEW · ANNUALIZED 0.1739 LS 15000.00 

TOTAL ANNUAL O&M COSTS 

··········--- ----------------- ----- ------
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8712·04 

24·Jan•97 

=====-== 

TOTAL 

$ 770 
825 
536 
500 

600 

3,600 

10,800 

869 

483 

2,608 

$ 21,592 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41; 

CAP-IN-PLACE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

====== --= ==== ================= ======= 
ANNUAL O&M COSTS 
CAP IN PLACE AOC 40 

DESCRIPTION QTY UNIT 

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

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

BIOMONITORING, BIENNIALLY 
FOR 5 YEARS 0.4831 LS 

FIVE YEAR SITE REVIEW - ANNUALIZED 
0.1739 LS 

TOT AL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS 

O&M COSTS OCCURING OVER THIRTY YEARS 
LANDFILL COVER MAINTENANCE 

GENERAL REPAIR 
DUMP TRUCK & DRIVER 1 DAY 
FRONT END LOADER & OPER 1 DAY 
LABORER - 2 EA 16 MNHR 
MATERIALS 1 LS 

INSPECTION - 0.5 DAY@ 2 MEN/DAY 8 MNHR 

MOWING - TRACTOR & OPERATOR 1 DAY 

SUBTOTAL THIS PAGE 

Page 19 

JOB# 

DATE 

8712-04 

24-Jan-97 

--=== ===-;::::::: ===== == 

UNIT 
COST 

75.00 $ 

15000.00 

2500.00 

$ 

770.00 $ 

825.00 
33.50 

500.00 

75.00 

500.00 

$ 

TOTAL 

2,400 

7,246 

435 

10,081 

770 
825 
536 
500 

600 

500 

3,731 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41; 

CAP-IN-PLACE AOCs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

ANNUAL O&M COSTS 
CAP IN PLACE AOC 40 

DESCRIPTION QTY 
-----·•·------.. --- -·------·-·-------------- ----
O&M COSTS OCCURING OVER THIRTY YEARS - TOT AL FROM PREVIOUS PAGE 

ENVIRONMENT AL MONITORING 

UNIT 

SEDIMENT SAMPLE COLLECTION 0.1739 LS 
4 LOCATIONS, ONC.E EVERY 5 YEARS 

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

GROUNDWATER SAMPLE COLLECTION 
7 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE, 

SAMPLE COLLECTION, AND SHIPPING) 

GROUNDWATER SAMPLE ANALYSIS 
7 SAMPLES PLUS 2 SAMPLE QA/QC 

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

FIVE YEAR EDUCATIONAL PROGRAM 
PUBLIC MEETING • ANNUALIZED 

TWO YEAR DAT A REPORT TO 
MADEP • ANNUALIZED 

FIVE YEAR SITE REVIEW • ANNUALIZED 

TOT AL ANNUAL O&M COSTS FOR 30 YEAR ACTIVITIES 

0.8695 SMPL 

2 LS 

18 SMPL 

0.1739 LS 

0.4831 LS 

0.1739 LS 

JOB# 

DATE 

UNIT 
COST 

1200.00 

715.00 

2700.00 

900.00 

5000.00 

1000.00 

15000.00 

$ 

$ 

8712-04 

24-Jan-97 

TOTAL 

3,731 

209 

622 

5,400 

16,200 

869 

483 

2,608 

30,122 

------····-·-· ·-····· -------------- ----- -------- ------

··-··-··-··-·- ----·••·-------------- ------ -------- -----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 3: NO FURTHER ACTION SAs 6, 12, 13, AOC 41; 

CAP-IN-PLACE AOCs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

= ===== ==-=========-==~=======~ = ====== === === === = === === = 
ANNUAL O&M COSTS 

CAP IN PLACE SUMMARY SHEET 
DESCRIPTION QTY UNIT 

UNIT 
COST TOTAL 

------------ ------·---------------- -------------- -------- ----------- ---

TOTAL AOC 9 

TOTAL AOC 11 

TOTAL AOC 40 

ANNUAL O&M COSTS - FOR 30 YEARS 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL ANNUAL O&M COSTS - 30 YEARS 

ANNUAL O&M COSTS - FOR 5 YEARS 

TOTAL AOC 40 

UNDEVELOPED DESIGN DETAILS -25% 

TOT AL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS 

$ 

$ 

$ 

$ 

27,323 

21,592 

30,122 

19,963 

99,000 

10,081 

2,919 

13,000 

----------- ------------------ -------------- ------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

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

ESTIMATOR: P. R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

====== - ----- - =============== == ===== = = === ======= ======= 
COST SUMMARY TABLE 

DESCRIPTION QTY UNIT 
UNIT 
COST TOTAL 

------------- ----------------------·-·--------·--- -------------- ----- -------------- -------------------
DIRECT COSTS 

LIMITED REMOVAL AT AOC 11 
CAP IN PLACE 

SA 6 
SA 12 
SA 13 
AOC41 

EXCAVATE AND CONSOLIDATE 
AOC 9 
AOC40 
CONSOLIDATION LANDFILL CONSTRUCTION 

TOT AL DIRECT COSTS 

INDIRECT COSTS 
HEAL TH AND SAFETY 
LEGAL, ADMIN, PERMITTING 
ENGINEERING 
SERVICES DURING CONSTRUCTION 

TOT AL INDIRECT COSTS 

TOT AL CAPITAL (DIRECT + INDIRECT) COST 

OPERATING AND MAINTENANCE COSTS 
TOT AL ANNUAL O&M COSTS FOR AOC 11 - 2 YRS 
TOT AL ANNUAL O&M COSTS FOR CAP-IN-PLACE 

AREAS - 30 YRS 
TOT AL ANNUAL O&M COSTS FOR NEW LANDFILL - 30 YRS 
TOT AL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YRS 

TOT AL PRESENT WORTH OF OPERATING AND MAINTENANCE COSTS 

TOTAL COSTS 

$ 44,000 

159,000 
507,000 
395,000 
175,000 

3,835,000 
3,370,000 
5,240,000 

$13,725,000 

5.00% $ 
5.00% 

10.00% 
10.00% 

686,000 
686,000 

1,373,000 
1,373,000 

$ 4,118,000 

$ 17,843,000 

$ 4,000 
$ 109,000 

$ 23,000 
$ 29,000 

$ 1,764,000 

$19,607,000 

·-------------- ------------- ----- ------------- ------------

------- ---··---- ------ ----------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
Al TERNATIVE 5: LIMITED REMOVAL AT AOC 11 ; 

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

LOCATION: DEVENS, MASSACHUSETTS 
ENGINEER: ABB ENVIRONMENT Al SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

---==- =---============ ======== = == === = == = ~====== === ==== 
LIMITED REMOVAL AND DISPOSAL IN CONSOLIDATION LANDFILL AOC 11 

UNIT 
DESCRIPTION QTY 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 

Page 2 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

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

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

--- == ==-~======= === =====~~ === ======= === ======= ======= 
LIMITED REMOVAL AND DISPOSAL IN CONSOLIDATION LANDFILL AOC 11 

DESCRIPTION QTY UNIT 
UNIT 
COST TOTAL 

------------ ------------------------------·------ ----------------- --------- --------------- -----
TOTAL PREVIOUS PAGE 

BACKFILL 
PURCHASED FROM OFF-SITE 
(INCLUDING 30% SWELL FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT 
FERTILIZE, SEED, MULCH 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL AOC 11 

625 CY 

2 DAY 
5000 SY 

10.00 

1570.00 
0.50 

$ 

$ 

22,945 

6,250 

3,140 
2,500 

9,165 

44,000 

------------- ------------------------------------------ ----- ------ -·-····--··------- _____ ., ___________ _ 

--- ---- ---------------·-------------------- -------- --- ----·· -·····--········-· 
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 1 1 ; 

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

LOCATION: DEVENS, MASSACHUSETTS 
ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

== ==== ===--================>• = 
CAP IN PLACE SA 6 

MOB/DEMOB 
DESCRIPTION 

---- ----------------------------
MOB/DEMOB EQUIPMENT (IN OR OUT) 

FRONT END LOADER 
DUMP TRUCK 
BACK HOE 
DOZER 
ROLLER 

OFFICE TRAILER 
STORAGE TRAILER 
SET UP TRAILER 

TOILET - 2 EA 
WATER COOLER - 2 EA 
WATER . 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 

PUMPS, TOOLS, MINOR EQUIPMENT 

SITE SUPERINTENDANT ( 1 MON • 210 HR/MON) 
FOREMEN (1 MON• 210 HR/MON) 
CLERK/TYPIST (1 MON • 168 HR/MON) 

TOT AL MOB/DEMOB 

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

Page 4 

= = :::::;:==:::::::= 

QTY 

2 
2 
2 
2 
2 

1 
1 
2 

8 
8 

40 
1 
1 
2 

1 

210 
210 
168 

JOB# 8712-04 

DATE 24-Jan-97 

======= ======= 

UNIT 
UNIT COST TOTAL 

-····----- ..... ... ·---·----- --·- ·-··-'"'"·-

EA 410.00 $ 820 
EA 385.00 770 
EA 730.00 1,460 
EA 880.00 1,760 
EA 785.00 1,570 

MON 150.00 150 
MON 100.00 100 
EA 500.00 1,000 

WK 25.00 200 
WK 25.00 200 
DAY 15.00 600 
MON 500.00 500 
MON 250.00 250 
MON 1000.00 2,000 

MON 500.00 500 

MNHR 65.00 13,650 
MNHR 55.00 11,550 
MNHR 25.00 4,200 

$ 41,280 

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



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 5: LIMITED REMOVAL AT AOC 1 1 ; 

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

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

ESTIMATOR: P.R. MARTIN 

== = === ====-=== === === =~====-=== 
CAP IN PLACE SA 6 

SITE PREPARATION & CAP CONSTRUCTION 
DESCRIPTION 

---·- ------·-·----·--
SITE PREPARATION 

ACCESS ROAD - 675 LF x 15' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 
GRAVEL-12" THICK 
SPREAD & COMPACT 
GEOFABRIC 

CLEAR TREES FROM SITE 
ARCHAEOLOGICAL SURVEY OF LANDFILL 

PROJECT MANAGER 
PRINCIPAL INVESTIGATOR 
PROJECT ARCHAEOLOGIST 
ASSIST ANT ARCHAEOLOGIST 
WORK PROCESSOR 
ODCs 
MILAGE 
PER DIEM 

UXO CLEARANCE 

GRADING & DRAINAGE SWALE CONSTRUCTION 
DOZER & OPERATOR 
LABORER 

TOT AL SITE PREPARATION 

CAP CONSTRUCTION 

SUBGRADE SOIL 
TEXTURED GEOMEMBRANE 
DRAINAGE SOIL 
GEOTEXTILE FABRIC LAYER 
MOISTURE RETENTION SOIL 
VEGETATIVE SOIL 
SPREAD & COMPACT 

TOT AL CAP CONSTRUCTION 

JOB# 

DATE 

== === :::::::= = ==== === 

UNIT 
QTY UNIT COST 

------···- • ...... 

1 DAY 1760.00 
375 CY 10.00 
0.5 DAY 1570.00 

1125 SY 1.00 
0.25 AC 6900.00 

1 DAY 425.00 
1 DAY 385.00 
7 DAY 280.00 
6 DAY 195.00 
1 DAY 185.00 
1 LS 100.00 

1000 MILE 0.25 
5 DAY 60.00 

2 DAY 1800.00 

1 DAY 1760.00 
8 HR 33.50 

520 CY 10.00 
6750 SF 0.80 

365 CY 17.00 
6750 SF 0.10 

650 CY 10.00 
230 CY 14.00 

3 DAY 1570.00 

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

8712-04 

24-Jan-97 

==;:;;::=:.= = = 

TOTAL 

$ 1,760 
3,750 

785 
1,125 
1,725 

425 
385 

1,960 
1,170 

185 
100 
250 
300 

3,600 

1,760 
268 

$ 19,548 

$ 5,200 
5,400 
6,205 

675 
6,500 
3,220 
4,710 

$ 31,910 

-------------- ----------------- - -----· .. ·----···--·-·- ---·--

---------------- ------------------ _________ , __ -- -----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11 ; 

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

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

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

==== - = = == = == ====== == == == == - === ==== == = === == === == ======= 
CAP IN PLACE SA 6 

SITE RESTORATION, MONITORING WELLS, INSTITUTIONAL CONTROLS 
DESCRIPTION QTY UNIT 

SITE RESTORATION 

CHAIN LINK FENCE 
12' SWING GATE 
FERTILIZE, SEED, MULCH 

TOT AL SITE RESTORATION 

MONITORING WELLS - 4" DIA x 30' DEEP 

INSTITUTIONAL CONTROLS 

400 LF 
1 EA 

1000 SY 

4 EA 

1 LS 

UNIT 
COST 

13.00 
800.00 

0.50 

4500.00 

10000.00 

$ 

$ 

$ 

$ 

TOTAL 

5,200 
800 
500 

6,500 

18,000 

10,000 

-------------- ------------------ ----- ----- ------ -----
------------ ---------·------------ ----- -------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

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

ESTIMATOR: P. R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

====== ~========~============-= ======= === ======= ====~== 
CAP IN PLACE SA 6 
SUMMARY SHEET 

DESCRIPTION 
------------- ------------------
TOT AL MOB/DEMOB 

TOTAL SITE PREPARATION 

TOT AL CAP CONSTRUCTION 

TOT AL SITE RESTORATION 

TOT AL MONITORING WELLS 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS ·25% 

TOTAL SA 6 

QTY UNIT 
UNIT 
COST 

------ ---------- ------------ --
$ 

TOTAL 

41,280 

19,548 

31 ,910 

6,500 

18,000 

10,000 

31,762 

$ 159,000 

------------------ ------------------- ----- -------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

LOCATION: DEVENS, MASSACHUSETTS 
ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

=====~ == ===================== 
CAP IN PLACE SA 1 2 

MOB/DEMOB 
DESCRIPTION 

---- ---------------------
MOB/DEMOB EQUIPMENT (IN OR OUT) 

FRONT END LOADER 
DUMP TRUCK 
BACK HOE 
DOZER (2 EA) 
ROLLER (2 EA) 

OFFICE TRAILER 
STORAGE TRAILER 
SET UP TRAILER 

TOILET · 2 EA 
WATER COOLER· 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 

PUMPS, TOOLS, MINOR EQUIPMENT 

SITE SUPERINTENDANT ( 2 MON • 210 HR/MON) 
FOREMEN (2 MON • 210 HR/MON) 
CLERK/TYPIST (2 MON • 1 68 HR/MON) 

TOT AL MOB/DEMOB 

======== - - -

QTY UNIT 

2 EA 
2 EA 
2 EA 
4 EA 
4 EA 

2 MON 
2 MON 
2 EA 

16 WK 
16 WK 
40 DAY 

2 MON 
2 MON 
4 MON 

2 MON 

420 MNHR 
420 MNHR 
336 MNHR 

JOB# 8712-04 

DATE 24-Jan-97 

====::=:== ======= 

UNIT 
COST TOTAL 

--------·-------

410.00 $ 820 
385.00 770 
730.00 1,460 
880.00 3,520 
785.00 3,140 

150.00 300 
100.00 200 
500.00 1,000 

25.00 400 
25.00 400 
15.00 600 

500.00 1,000 
250.00 500 

1000.00 4,000 

500.00 1,000 

65.00 27,300 
55.00 23,100 
25.00 8,400 

-----····--
$ 77,910 

··---···-··- ---------------- ---------------'-- ----------···-···· 

------------ ---------------- -------------- ---......c..-
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

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

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

----- - == - -==== =-===-=-==----- ======= === =~===== ======= 
CAP IN PLACE SA 1 2 

SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION 
DESCRIPTION QTY UNIT 

----· --·----------·-•·-••·-·------·-- •·--•---·---------·----- .... -·---•--·-·-- -
SITE PREPARATION 

ACCESS ROAD - 300 LF x 20' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 
GRAVEL - 12" THICK 80 CY 
SPREAD & COMPACT 0.25 DAY 
GEOFABRIC 700 SY 

CLEAR TREES FROM SITE 0.5 AC 
EROSION CONTROL 325 LF 

UXO CLEARANCE 15 DAY 

GRADING & DRAINAGE SWALE CONSTRUCTION 
DOZER & OPERATOR 2 DAY 
LABORER 16 HR 

TOTAL SITE PREPARATION 

CAP CONSTRUCTION 
SUBGRADE SOIL 9450 CY 
TEXTURED GEOMEMBRANE 40950 SF 
DRAINAGE SOIL 2050 CY 
GEOTEXTILE FABRIC LAYER 40950 SF 
MOISTURE RETENTION SOIL 3200 CY 
VEGETATIVE SOIL 1150 CY 
SPREAD & COMPACT 20 DAY 

TOT AL CAP CONSTRUCTION 

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

SITE RESTORATION 
CHAIN LINK FENCE 
12 ' SWING GATE 
FERTILIZE, SEED, MULCH 

TOT AL SITE RESTORATION 

1000 LF 
1 EA 

2400 SY 

UNIT 
COST TOTAL 

1760.00 $ 880 
10.00 800 

1570.00 393 
1.00 700 

6900.00 3,450 
5.00 1,625 

1800.00 27,000 

1760.00 3,520 
33.50 536 

·-----·•·-·---·-·-
$ 

10.00 $ 

0.80 
17.00 
0.10 

10.00 
14.00 

1570.00 

$ 

13.00 $ 

800.00 
0.50 

$ 

38,904 

94,500 
32,760 
34,850 

4,095 
32,000 
16,100 
31,400 

245,705 

13,000 
800 

1,200 

15,000 

--------------- ---·------------------- -------------- ------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 5: LIMITED REMOVAL AT AOC 11; 

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

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

ESTIMATOR: P.R. MARTIN 

CAP IN PLACE SA 1 2 
MONITORING WELLS & INSTITUTIONAL CONTROLS 

DESCRIPTION 

MONITORING WELLS - 4" DIA x 30' DEEP 

INSTITUTIONAL CONTROLS 

Page 10 

== ~==== = == 

QTY UNIT 

4 EA 

1 LS 

JOB# 8712-04 

DATE 24-Jan-97 

== ==~== = :::::; ===- ==-

UNIT 
COST TOTAL 

4500.00 $ 18,000 

10000.00 $ 10,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 5: LIMITED REMOVAL AT AOC 11 ; 

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

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

ESTIMATOR: P.R. MARTIN 

CAP IN PLACE SA 12 
SUMMARY SHEET 

DESCRIPTION QTY 
·-------- --------------·---------------------- -------------· 
TOT AL MOB/DEMOB 

TOTAL SITE PREPARATION 

TOT AL CAP CONSTRUCTION 

TOTAL SITE RESTORATION 

TOT AL MONITORING WELLS 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL SA 12 

JOB# 

DATE 

=== = === 

UNIT 
UNIT COST 

--·--·---·- .. -· 

8712-04 

24-Jan-97 

======= 

TOTAL 

$ 77,910 

38,904 

245,705 

15,000 

18,000 

10,000 

101,482 

$ 507,000 

----------- ------·------------- ---,------ -------- -------····----

------------- ·------------- --------- -------------- ··-··----·-··--
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 5: LIMITED REMOVAL AT AOC 1 1 ; 

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

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

ESTIMATOR: P.R. MARTIN 

= ===== =======~= = ====------ -- -= 
CAP IN PLACE SA 1 3 

MOB/DEMOB 
DESCRIPTION 

··----·---·-•• 

MOB/DEMOB EQUIPMENT (IN OR OUT) 
FRONT END LOADER 
DUMP TRUCK 
BACK HOE 
DOZER 
ROLLER 

OFFICE TRAILER 
STORAGE TRAILER 
SET UP TRAILER 

TOILET- 2 EA 
WATER COOLER· 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 

PUMPS, TOOLS, MINOR EQUIPMENT 

SITE SUPERINTENDANT ( 1 .5 MON • 210 HR/MON) 
FOREMEN (1.5 MON • 210 HR/MON) 
CLERK/TYPIST (1.5 MON * 168 HR/MON) 

TOT AL MOB/DEMOB 

= ====== 

QTY 

2 
2 
2 
2 
2 

1.5 
1 .5 

2 

12 
12 
60 

1 .5 
1 .5 

3 

1 .5 

315 
315 
252 

JOB# 8712-04 

DATE 24-Jan-97 

= = == = = ===== = = == = = = 

UNIT 
UNIT COST TOTAL 

EA 410.00 $ 820 
EA 385.00 770 
EA 730.00 1,460 
EA 880.00 1,760 
EA 785.00 1,570 

MON 150.00 225 
MON 100.00 150 

EA 500.00 1,000 

WK 25.00 300 
WK 25.00 300 
DAY 15.00 900 
MON 500.00 750 
MON 250.00 375 
MON 1000.00 3,000 

MON 500.00 750 

MNHR 65.00 20,475 
MNHR 55.00 17,325 
MNHR 25.00 6,300 

$ 58,230 

···-··-··········· ---·-------------- ------ -------- -----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 5: LIMITED REMOVAL AT AOC 11 ; 

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

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

ESTIMATOR: P.R. MARTIN 

= ::::::= == ::::: -- --- -= - --- === == - = = = = == = 
CAP IN PLACE SA 13 

= =:;: = = = = - --

SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION 
DESCRIPTION QTY UNIT .... ___ , ____ .., _________ ,. ____ 

---- ·---
SITE PREPARATION 

ACCESS ROAD - 200 LF x 20' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 
GRAVEL - 12" THICK 150 CY 
SPREAD & COMPACT 0.25 DAY 
GEOFABRIC 450 SY 

CLEAR TREES FROM SITE 0.5 AC 

EROSION CONTROL 300 LF 

GRADING & DRAINAGE SWALE CONSTRUCTION 
DOZER & OPERATOR 1 DAY 
LABORER 8 HR 

TOT AL SITE PREPARATION 

CAP CONSTRUCTION 
SUBGRADE SOIL 5600 CY 
TEXTURED GEOMEMBRANE 42100 SF 
DRAINAGE SOIL 2100 CY 
GEOTEXTILE FABRIC 42100 SF 
MOISTURE RETENTION SOIL 3350 CY 
VEGETATIVE SOIL 1150 CY 
SPREAD & COMPACT 16 DAY 

TOT AL CAP CONSTRUCTION 

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

CHAIN LINK FENCE 
12' SWING GATE 
FERTILIZE, SEED, MULCH 

SITE RESTORATION 

TOT AL SITE RESTORATION 

900 LF 
1 EA 

5300 SY 

Page 13 

JOB# 8712-04 

DATE 24-Jan-97 

==== = = :=. :== = = = =::::;:;::: 

UNIT 
COST TOTAL 

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

1760.00 $ 

10.00 
1570.00 

1.00 
6900.00 

5.00 

1760.00 
33.50 

$ 

10.00 $ 

0.80 
17.00 
0.10 

10.00 
14.00 

1570.00 

$ 

13.00 $ 

800.00 
0.50 

$ 

880 
1,500 

393 
450 

3,450 

1,500 

1,760 
268 

10,201 

56,000 
33,680 
35,700 

4,210 
33,500 
16,100 
25,120 

204,310 

11,700 
800 

2,650 

15,150 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

LOCATION: DEVENS, MASSACHUSETTS 
ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.A. MARTIN 

CAP IN PLACE SA 1 3 
MONITORING WELLS & INSTITUTIONAL CONTROLS 

DESCRIPTION QTY UNIT 

JOB# 8712-04 

DATE 24-Jan-97 

======= ======= 

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 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

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

ESTIMATOR: P.R. MARTIN 

CAP IN PLACE SA 13 
SUMMARY SHEET 

DESCRIPTION QTY UNIT 
--------------- --·------- ---- ------------------ ---
TOT AL MOB/DEMOB 

TOTAL SITE PREPARATION 

TOT AL CAP CONSTRUCTION 

TOT AL SITE RESTORATION 

TOT AL MONITORING WELLS 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL SA 13 

JOB# 8712-04 

DATE 24-Jan-97 

UNIT 
COST TOTAL 

---------·----·----- ----·--
$ 58,230 

10,201 

204,310 

15,150 

18,000 

10,000 

79,110 

$ 395,000 

------····------- ----------------- ----- --------- ------

-------------- -------- ·-----------,---- ----- --------- ------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

LOCATION: DEVENS, MASSACHUSETTS 
ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

====== - -~ ==== == = == === =;== == = == 
CAP IN PLACE AOC 4 1 

MOB/DEMOB 
DESCRIPTION 

---·---, ....... __ ..... -----·----
MOB/DEMOB EQUIPMENT (IN OR OUT) 

FRONT END LOADER 
DUMP TRUCK 
BACK HOE 
DOZER 
ROLLER 

OFFICE TRAILER 
STORAGE TRAILER 
SET UP TRAILER 

TOILET· 2 EA 
WATER COOLER - 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 

PUMPS, TOOLS, MINOR EQUIPMENT 

SITE SUPERINTENDANT ( 1 MON * 210 HR/MON) 
FOREMEN (1 MON* 210 HR/MON) 
CLERK/TYPIST ( 1 MON * 1 68 HR/MON) 

TOT AL MOB/DEMOB 

== = == = = 

QTY 

2 
2 
2 
2 
2 

1 
1 
2 

8 
8 

40 
1 
1 
2 

1 

210 
210 
168 

JOB# 8712-04 

DATE 24-Jan-97 

== = === == == == ==;:;== 

UNIT 
UNIT COST TOTAL 

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

EA 410.00 $ 820 
EA 385.00 770 
EA 730.00 1,460 
EA 880.00 1,760 
EA 785.00 1,570 

MON 150.00 150 
MON 100.00 100 
. EA 500.00 1,000 

WK 25.00 200 
WK 25.00 200 
DAY 15.00 600 
MON 500.00 500 
MON 250.00 250 
MON 1000.00 2,000 

MON 500.00 500 

MNHR 65.00 13,650 
MNHR 55.00 11,550 
MNHR 25.00 4,200 

$ 41,280 

·-·----------- ----- ------------ ----- -------- ---------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11 ; 

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

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

ESTIMATOR: P.R. MARTIN 

------ ===---==== = ==--===-=== == 
CAP IN PLACE AOC 41 

======= 

SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION 
DESCRIPTION QTY UNIT 

------------- -----·----
SITE PREPARATION 

ACCESS ROAD - 350 LF x 20' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 
GRAVEL - 12" THICK 
GEOFABRIC 
SPREAD & COMPACT 

CLEAR TREES FROM SITE 
EROSION CONTROL 
GRADING & DRAINAGE SWALE CONSTRUCTION 

DOZER & OPERATOR 
LABORER 

UXO CLEARANCE 

TOTAL SITE PREPARATION 

CAP CONSTRUCTION 
SUBGRADE SOIL 
TEXTURED GEOMEMBRANE 
DRAINAGE SOIL 
GEOTEXTILE FABRIC LAYER 
MOISTURE RETENTION SOIL 
VEGETATIVE SOIL 
SPREAD & COMPACT 

TOT AL CAP CONSTRUCTION 

0.5 DAY 
270 CY 
800 SY 
0.5 DAY 
0.5 AC 
150 LF 

1 DAY 
8 HA 
2 DAY 

625 CY 
10400 SF 

565 CY 
10400 SF 

990 CY 
300 CY 

5 DAY 

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

CHAIN LINK FENCE 
12' SWING GATE 
FERTILIZE, SEED, MULCH 

SITE RESTORATION 

TOTAL SITE RESTORATION 

550 LF 
1 EA 

1600 SY 

JOB# 8712-04 

DATE 24-Jan-97 

===~=== 

UNIT 
COST TOTAL 

--------------· 

1760.00 $ 

10.00 
1.00 

1570.00 
6900.00 

5.00 

1760.00 
33.50 

1800.00 

$ 

10.00 $ 

0.80 
17.00 
0.10 

10.00 
14.00 

1570.00 

$ 

13.00 $ 

800.00 
0.50 

$ 

880 
2,700 

800 
785 

3,450 
750 

1,760 
268 

3,600 

14,993 

6,250 
8,320 
9,605 
1,040 
9,900 
4,200 
7,850 

47,165 

7,150 
800 
800 

8,750 

----------- ----- ------------- ------ -------- -----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 1 1 ; 

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

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

ESTIMATOR: P.R. MARTIN 

==~=== === = == == == === == ========= 
CAP IN PLACE AOC 41 

MONITORING WELLS & INSTITUTIONAL CONTROLS 
DESCRIPTION 

---------- ------------------ ----------
MONITORING WELLS - 4" DIA x 30' DEEP 

INSTITUTIONAL CONTROLS 

= == == =::=: - - -

QTY UNIT 
- ·---·--•-·-•• 

4 EA 

LS 

··------------- ------ --------------- ------ ---
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JOB# 8712-04 

DATE 24-Jan-97 

=== ·==== ======.::::: 

UNIT 
COST TOTAL 

4500.00 $ 18,000 

10000.00 $ 10,000 

--·---·--



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 5: LIMITED REMOVAL AT AOC 1 1; 

CAP-IN-PLACE SAs 6, 12, 13, AOC 41; 
EXCAVATE AND CONSOLIDATE AO Cs 9, 40 

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

ESTIMATOR: P. R. MARTIN 

== == = = ==- -==== == === === = = = = = === 
CAP IN PLACE AOC 4 1 

SUMMARY SHEET 
DESCRIPTION 

--······-------· ---------- ------
TOT AL MOB/DEMOB 

TOTAL SITE PREPARATION 

TOT AL CAP CONSTRUCTION 

TOTAL SITE RESTORATION 

TOT AL MONITORING WELLS 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL SA 13 

JOB# 

DATE 

UNIT 
QTY UNIT COST 

------- - --·- ·•--·-- ---

------------ ----·------------- ----- ---------

Page 19 

8712-04 

24-Jan-97 

TOTAL 

$ 41,280 

14,993 

47,165 

8,750 

18,000 

10,000 

34,812 

$ 175,000 



PROJECT: LA,NDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

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

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

====== ===~ = === =~=======~====== = == == = = === === == == = === === 
EXCAVATE AND CONSOLIDATE AOC 9 

DESCRIPTION QTY UNIT 
· •-·••· .. -o,_,.. ____ , ___ 

MOB/DEMOB (IN and OUT) 
DUMP TRUCKS 32 EA 
BACKHOE 4 EA 
ROLLER 8 EA 

OFFICE TRAILER 5 MON 
STORAGE TRAILER 5 MON 
SET UP TRAILER 2 EA 

TOILET- 2 EA 44 WK 
WA TEA COOLER - 2 EA 44 WK 
WATER 220 DAY 
TELEPHONE SERVICE 5 MON 
ELECTRICITY 5 MON 
PICK-UP (2 EA) 10 MON 

PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 

SITE SUPERINTENDANT ( 5 MON * 210 HR/MON) 1050 MNHR 
FOREMEN (5 MON* 210 HR/MON) 1050 MNHR 
CLERK/TYPIST (5 MON * 168 HR/MON) 840 MNHR 

CLEAR TREES 2.5 AC 

EROSION CONTROL 700 LF 

UXO CLEARANCE 70 DAY 

EXCAVATION OF 1 1 2000 CY OF DEBRIS 
BACKHOE & OPERATOR (2 EA) 140 DAY 

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

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

UNIT 
COST 

385.00 
730.00 
785.00 
150.00 
100.00 
500.00 

25.00 
25.00 
15.00 

500.00 
250.00 

1000.00 

2500.00 

65.00 
55.00 
25.00 

6900.00 

5.00 

1800.00 

1460.00 

770.00 

1570.00 

---------------- -- --------------- --------------
TOTAL THIS PAGE 

Page 20 

$ 

TOTAL 

12,320 
2,920 
6,280 

750 
500 

1,000 

1,100 
1,100 
3,300 
2,500 
1,250 

10,000 

2,500 

68,250 
57,750 
21,000 

17,250 

3,500 

126,000 

204,400 

862,400 

439,600 

$ 1,845,670 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

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

ESTIMATOR: P. A. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

= ==~ == ====~ ====== =~== ==== = ==== ====~ == === = = ===== === ==== 
EXCAVATE AND CONSOLIDATE AOC 9 

DESCRIPTION 
--- -------------------·-------

TOT AL PREVIOUS PAGE 

BACKFILL (112,000 * 1.3 = 145,600 CY REQUIRED) 
AVAILABLE FROM CONSOLIDATION LANDFILL EXCAVATION 
LOAD STOCKPILED BACKFILL 
HAUL & DUMP 

PURCHASED FROM OFF-SITE 
(INCLUDING 30% SWELL FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT (2 EA) 
FERTILIZE, SEED, MULCH 
WETLAND RESTORATION 

UNDEVELOPED DESIGN DETAILS "25% 

TOTAL AOC 9 

QTY UNIT 
UNIT 
COST 

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

88750 CY 
110 DAY 
330 DAY 

56850 CY 

182 DAY 
36300 SY 

0.1 AC 

0.00 
825.00 
770.00 

10.00 

1570.00 
0.50 

50000.00 

TOTAL 

$ 1,845,670 

0 
90,750 

254,100 

568,500 

285,740 
18,150 

5,000 

767,090 

$ 3,835,000 

----------- ----- --------- - - ---·-· 
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

LOCATION: DEVENS.MASSACHUSETTS 
ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

=-===== ~===~== = ======~ = ==- ==== . 
EXCAVATE AND CONSOLIDATE AOC 40 

SITE PREPARATION 
DESCRIPTION 

-----·-·--

ACCESS ROAD - 600 LF (SEDIMENT REMOVAL AREA I) 

CLEAR & GRUB LIGHT VEGETATION 
GRADE - DOZER & OPERATOR 
GRAVEL - 12" THICK 
SPREAD & COMPACT 
FILTER FABRIC 

PARKING AREA 
CLEAR & GRUB LIGHT VEGETATION 
GRADE - DOZER & OPERATOR 
GRAVEL - 12" THICK 
SPREAD & COMPACT 

SEDIMENT DEWATERING PAD 
CLEAR & GRUB LIGHT VEGETATION 
GRADE - DOZER & OPERATOR 
GRAVEL - 12" THICK 
SPREAD & COMPACT 
LINER 
SUMP & SUMP PUMP 

DECON AREA - 1 O'x20' 

WORK PLATFORM (SEDIMENT REMOVAL AREA II) 
GRADE- DOZER & OPERATOR 
GRAVEL-12" THICK 
SPREAD & COMPACT 
FILTER FABRIC 

== = ==== === 

QTY UNIT 
--·--

0.3 AC 
0.5 DAY 

450 CY 
0.5 'DAY 

1350 SY 

0.25 AC 
0.5 DAY 

400 CY 
0.5 DAY 

0.25 AC 
0.5 DAY 
400 CY 
0.5 DAY 

10000 SF 
1 LS 

3 EA 

0.25 DAY 
150 CY 

0.25 DAY 
450 SY 

JOB# 

DATE 

= = ===== 

UNIT 
COST 

4300.00 
1760.00 

10.00 
1570.00 

1.00 

4300.00 
1760.00 

10.00 
1570.00 

4300.00 
1760.00 

10.00 
1570.00 

1.00 
2500.00 

5000.00 

1760.00 
10.00 

1570.00 
1.00 

8712-04 

24-Jan-97 

======= 

$ 

TOTAL 
----------

1,290 
880 

4,500 
785 

1,350 

1,075 
880 

4,000 
785 

1,075 
880 

4,000 
785 

10,000 
2,500 

15,000 

440 
1,500 

393 
450 

----------------- _______________ _,__ ----- ----------- ---
TOTAL SITE PREPARATION $ 52,568 

----------------- --·---------------- ----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB# 8712-04 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 1 1 ; 

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*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* 21 OHR/MON) 1470 MNHR 55.00 80,850 
CLERK/TYPIST (7 MON* 168HR/MONI 1176 MNHR 25.00 29,400 

TOTAL MOBILIZATION $ 282,810 
·--- ------·------·--------- ------ --------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

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

ESTIMATOR: P.A. MARTIN 

~===== == ====~ = = == ======== = === ==~==== 
EXCAVATE AND CONSOLIDATE AOC 40 

SEDIMENT REMOVAL AND DISPOSAL 
DESCRIPTION 

CONSTRUCT SILT FENCE AROUND 
CONT AMINA TED AREAS 

EXCAVATE WITH CLAMSHELL 

QTY UNIT 

650 LF 

19 DAY 
1200 CY SEDIMENTS + 600 CY ACCESS ROADS/WORK PLATFORMS 

HAUL SEDIMENTS TO DEWATERING PAD 
(2 EA DUMP TRUCK & DRIVER) 

LpAD DAY SEDIMENTS FOR 
TRANSPORTATION TO DISPOSAL AREA 
(FRONT END LOADER & OPERATOR) 

LABORERS - 2 EA FOR 25 DA VS 

TCLP TESTING 

ON-SITE STABILIZATION OF SEDIMENTS 
WITH SAND 

TRANSPORTATION AND DISPOSAL AT CONSOLIDATION LANDFILL 
(3 EA DUMP TRUCK & DRIVER) 

38 DAY 

10 DAY 

400 MNHR 

2 SMPL 

400 CY 

30 DAY 

JOB# 8712-04 

DATE 24-Jan-97 

=== ·==== ======== 

UNIT 
COST 

5.00 

1280.00 

770.00 

825.00 

33.50 

1500.00 

15.00 

770.00 

$ 

TOTAL 

3,250 

24,320 

29,260 

8,250 

13,400 

3,000 

6,000 

23,100 

TRANSPORTATION OF WATER 

TREATMENT OF DEWATERING WATER 

PUMP WATER FROM DEWATERING PAD 

140000 GAL INCL WITH DISPOSAL 

1 LS 

12 DAY 

TO PONDS 

21800.00 

50.00 

- ------------- ------·------------ ------ -------
TOT AL SEDIMENT REMOVAL AND DISPOSAL 

21,800 

600 

$ 132,980 

--------------- ----- ----- ---- --- -----------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

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

ESTIMATOR: P. R. MARTIN 

= == === -= === == === ==== ~= =~== ==== 
EXCAVATE AND CONSOLIDATE AOC 40 

DRUM REMOVAL AND DISPOSAL 
DESCRIPTION ----· _., ___________________ ---

BACKHOE & OPERATOR 

LABORER - 2 EA, 3 DA VS 

TRANSPORT DRUMS TO 
CONSOLIDATION LANDFILL - DUMP TRUCK & DRIVER 

TCLP TESTING OF DRUM CONTENTS 

TOTAL DRUM REMOVAL AND DISPOSAL 

Page 25 

=== ==== =::::= = 

QTY UNIT 

3 DAY 

48 MNHR 

3 DAY 

2 EA 

JOB# 8712-04 

DATE 24-Jan-97 

=== ==== ======= 

UNIT 
COST TOTAL 

- ·-------- --

1460.00 $ 4,380 

33.50 1,608 

770.00 2,310 

1500.00 3,000 

$ 11,298 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

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

ESTIMATOR: P.R. MARTIN 

=~==== -- =====~=== ====~======= ==== == = 
EXCAVATE AND CONSOLIDATE AOC 40 

EXCAVATION AND BACKFILL 
DESCRIPTION 

-------------- ----- ---·----

CLEAR & GRUB SITE 

EROSION CONTROL 

SUMP PUMP & HOSES 

UXO CLEARANCE 

EXCAVATION OF 1 10000 CY OF DEBRIS 

QTY UNIT 
----- -------

4 AC 

500 LF 

6 MON 

138 DAY 

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

DUMP TRUCK & DRIVER (8 EA) 1 100 DAY 

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT 
ROLLER & OPERATOR (2 EA) 

BACKFILL PURCHASED FROM OFF-SITE 
(INCLUDING 30% SWELL FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT 
FERTILIZE, SEED, MULCH 

WETLANDS RESTORATION 

MONITORING WELLS, 4" DIA x 30' DP 

GUIDE RAIL ALONG ROAD 

276 

18710 

24 
19360 

4 

2 

1000 

DAY 

CY 

DAY 
SY 

AC 

EA 

LF 

JOB# 

DATE 

==-=- !:::::= == 

UNIT 
COST 

4300.00 

5.00 

2500.00 

1800.00 

1460.00 

770.00 

1570.00 

10.00 

1570.00 
0.50 

50000.00 

2400.00 

12.50 

TOT Al EXCAVATION AND BACKFILL 

---·······--···· --- -----------------
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8712-04 

24-Jan-97 

===== = = 

TOTAL 

$ 17,200 

2,500 

15,000 

248,400 

201,480 

847,000 

433,320 

187,100 

37,680 
9,680 

200,000 

4,800 

12,500 

$ 2,216,660 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

LOCATION: DEVENS, MASSACHUSETTS 
ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

====== - - ======== = ======= === - ~ = 
EXCAVATE AND CONSOLIDATE AOC 40 

DESCRIPTION 

======.:::::-= 

QTY UNIT 

JOB# 8712-04 

DATE 24-Jan-97 

========= ====!:!== 

UNIT 
COST TOTAL 

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

TOTAL SITE PREPARATION 

TOT AL MOBILIZATION 

TOT AL SEDIMENT REMOVAL AND DISPOSAL 

TOT AL DRUM REMOVAL AND DISPOSAL 

TOTAL EXCAVATION AND BACKFILL 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL AOC 40 

$ 

$ 

52,568 

282,810 

132,980 

11,298 

2,216,660 

673,685 

3,370,000 

·----------------- ------ -------- ---------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

LOCATION: DEVENS, MASSACHUSETTS 
ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.A. MARTIN 

====== ==-===================== ==== = == 
CONSOLIDATION LANDFILL CONSTRUCTION 

DESCRIPTION 
·---- ---------------------- ·---

MOBILIZATION 
DUMP TRUCKS - 16 EA 
BACKHOE - 2 EA 
ROLLER - 2 EA 
DOZER 

OFFICE TRAILER 
STORAGE TRAILER 
TRAILER DELIVERY, SET-UP, REMOVAL 
TOILET - 2 EA 
WATER COOLER - 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 
OFFICE EQUIPMENT 
PUMPS, TOOLS, MINOR EQUIPMENT 

LABORER (2 MEN*10 DAY/MAN*8 HR/DAY) 
CARPENTER (2 MEN*,O DAY/MAN*8 HR/DAY) 
ELECTRICIAN (2 MEN*10 DAY/MAN*8 HR/DAY) 

SITE SUPERINTENDANT (9 MON* 21 OHR/MON) 
FOREMAN (9 MON*210HR/MON) 
CLERK/TYPIST (9 MON* 168HR/MON) 

QTY UNIT 

32 EA 
4 EA 
4 EA 
2 EA 

9 MON 
9 MON 
2 EA 

80 WK 
80 WK 

400 DAY 
9 MON 
9 MON 

18 MON 
9 MON 
1 LS 

160 MNHR 
160 MNHR 
160 MNHR 

1890 MNHR 
1890 MNHR 
1512 MNHR 

JOB# 8712-04 

DATE 24-Jan-97 

==-= = ==== === ==== 

UNIT 
COST 

385.00 $ 

730.00 
785.00 
880.00 

150.00 
150.00 
300.00 

25.00 
25.00 
15.00 

500.00 
250.00 

1000.00 
1000.00 
5000.00 

33.50 
48.00 
50.50 

65.00 
55.00 
25.00 

TOTAL 

12,320 
2,920 
3,140 
1,760 

1,350 
1,350 

600 
2,000 
2,000 
6,000 
4,500 
2,250 

18,000 
9 ,000 
5,000 

5 ,360 
7,680 
8,080 

122,850 
103,950 

37,800 

--------------- -·-- --------------- ----- --------- ------
TOTAL MOBILIZATION $ 357,910 

------------- ----------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

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

ESTIMATOR: P. R. MARTIN 

====== ===== - ==-=== ======== === 
CONSOLIDATION LANDFILL CONSTRUCTION 

SITE PREPARATION 
DESCRIPTION 

-------------- -------'-------------

CLEAR & GRUB SITE 

ACCESS ROAD IMPROVEMENTS 
CRUSHED STONE, 2' DEEP x 24' WIDE 
2' DIA RCP CUL VERT 

EROSION CONTROL 
SILT FENCE 
HAY BALES 

Page 29 

JOB# 8712-04 

DATE 24-Jan-97 

======= =- = = ==:c ===== ======= 

UNIT 
QTY UNIT COST TOTAL 

-----·---·-

10 AC 4300.00 $ 43,000 

1800 CY 30.00 54,000 
40 LF 50.00 2,000 

2800 LF 5.00 14,000 
500 EA 5.00 2,500 

TOTAL SITE PREPARATION $ 115,500 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

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

ESTIMATOR: P.R. MARTIN 

=-== === -=~-==~~==============~-
CONSOLIDATION LANDFILL CONSTRUCTION 

LINER CONSTRUCTION 
DESCRIPTION 

- .. ·--.. -----··-- ···--·--·- ·-·-------·-·--

EXCAVATE LANDFILL BASE & BY-PASS DITCH 
BACK HOE & OPERATOR (2 EA) 

HAUL TO ON-SITE STOCKPILE (23250 CY) 
DUMP TRUCK & DRIVER (3 EA) 

HAUL TO AOC-9 & STOCKPILE (88750 CY) 
DUMP TRUCK & DRIVER (16 EA) 

DOZER & OPERATOR 

CLAY 
GEOMEMBRANE 
FIL TEA FABRIC 
10-2 SAND DRAINAGE LA YER 
10-3 SAND DRAINAGE LAYER 
ROLLER & OPERATOR 

DRAINAGE PIPING 
6" DIA PERF PVC PIPE 
12" DIA SOLID WALL PVC PIPE 
6"x12" PVC WYE 

LEACHATE PUMPING CHAMBER 
5' DIA PRECAST MANHOLE 
FRAME, COVER, ETC. 
CONCRETE FILL PAD, SUMP, ELECTRICAL 

CONTROLS, ALARM, FILL PIPING, BOLLARDS 
HAUL LEACHATE TO BASE TREATMENT PLANT 

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

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

------------- -------------------
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JOB# 8712-04 

DATE 24-Jan-97 

=====-=== = = = = :::. = = = = == === =-= == 

UNIT 
QTY UNIT COST TOTAL 

-----------·---·--~ 

126 DAY 1460.00 $ 183,960 

45 DAY 770.00 34,650 

880 DAY 770.00 677,600 
55 DAY 1760.00 96,800 

31850 CY 10.00 318,500 
330000 SF 0.65 214,500 
330000 SF 0.10 33,000 

15925 CY 12.00 191,100 
15925 CY 17.00 270,725 

80 DAY 1570.00 125,600 

2500 LF 6.00 15,000 
1600 LF 15.00 24,000 

5 EA 500.00 2,500 

10 VLF 250.00 2,500 
1 LS 300.00 300 
1 LS 35000.00 35,000 

2600 HR 100.00 260,000 

TOTAL LINER CONSTRUCTION $ 2,485,735 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

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

ESTIMATOR: P. R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

====== -- -- - =-=====-- = ==-=== === === == == === === === = ======= 
CONSOLIDATION LANDFILL CONSTRUCTION 

FINAL COVER CONSTRUCTION 
DESCRIPTION 

---------------- ---
QTY UNIT 

UNIT 
COST TOTAL 

·---------------- ------------------- --- --------------- -------

SUBGRADE BUFFER 
TEXTURED GEOMEMBRAND 
FILTER FABRIC 
10-3 SAND DRAINAGE LAYER 
MOISTURE RETENTION LA YER 
VEGETATIVE LAYER 
ROLLER & OPERA TOR 

HYDROSEEDING 
SEED, FERTILIZE, MULCH 

MONITORING WELLS 

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

15925 CY 
330000 SF 
330000 SF 

15925 CY 
23900 CY 

7950 CY 
80 DAY 

10 AC 

4 EA 

10.00 
0.80 
0.10 

17.00 
10.00 
14.00 

1570.00 

2000.00 

2500.00 

$ 159,250 
264,000 

33,000 
270,725 
239,000 
111,300 
125,600 

20,000 

10,000 

TOTAL FINAL COVER CONSTRUCTION $ 1,232,875 
------------- ------------------ -----------~ 
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

LOCATION: DEVENS, MASSACHUSETTS 
ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

~===== =-- - - -== - ==== = == = =-=== 
CONSOLIDATION LANDFILL CONSTRUCTION 

DESCRIPTION 

TOTAL MOBILIZATION 

TOTAL SITE PREPARATION 

TOT AL LINER CONSTRUCTION 

TOT AL FINAL COVER CONSTRUCTION 

UNDEVELOPED DESIGN DETAILS - 25% 

TOT AL CONSOLIDATION LANDFILL CONSTRUCTION 

==-===== 

QTY UNIT 

JOB# 

DATE 

UNIT 
COST 

8712-04 

24-Jan-97 

TOTAL 
--- -------------

$ 357,910 

115,500 

2,485,735 

1,232,875 

1,047,980 

$ 5,240,000 

----------------- ----------------- ----- --- ------ -----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

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

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

====== ================== ====== ======= = == ======= ======= 
ANNUAL O&M COSTS 

AOC 1 1 LIMITED REMOVAL 
DESCRIPTION 

·-------------- ·-------- --------- ----
QTY 

O&M COSTS TWICE PER YEAR FOR TWO YEARS FOR SITE RESTORATION 
DUMP TRUCK & DRIVER 
MATERIALS 
LABORER - 2 EA 

UNDEVELOPED DESIGN DETAILS -25% 

TOT AL ANNUAL O&M COSTS 

--------···----· --------
··--···----·--- ------------------
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UNIT 

2 DAY 
1 LS 

32 MNHR 

UNIT 
COST 

770.00 $ 

500.00 
33.50 

$ 

TOTAL 

1,540 
500 

1,072 

888 

4,000 



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 ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

====== ------ - -====== ========== ======= == = ==== ====::=== 

ANNUAL O&M COSTS 
CAP IN PLACE SA 6 UNIT 

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

LANDFILL COVE~ 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 

ENVIRONMENT AL 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 DAT A REPORT TO 0.4831 LS 1000.00 483 
MADEP - ANNUALIZED 

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

-------
TOT AL ANNUAL O&M COSTS $21,842 
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

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

ESTIMATOR: P. R. MARTIN 

====== --- - === --= ===== =====~=== ======= 
ANNUAL O&M COSTS 
CAP IN PLACE SA 12 

DESCRIPTION QTY UNIT 

JOB# 8712-04 

DATE 24-Jan-97 

======= =:::;;::===~= 

UNIT 
COST TOTAL 

--------------- _________ , _______________ _ ------ --------- --- ---------------- --··-···-·· 

LANDFILL COVER MAINTENANCE 
GENERAL REPAIR 

DUMP TRUCK & DRIVER 
FRONT END LOADER & OPER 
LABORER - 2 EA 
MATERIALS 

INSPECTION - 0.5 DAY@ 2 MEN/DAY 

MOWING - TRACTOR & OPERATOR 

ENVIRONMENT AL MONITORING 
GROUNDWATER SAMPLE COLLECTION 

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

GROUNDWATER SAMPLE ANALYSIS 
4 SAMPLES PLUS 2 SAMPLE QA/QC 

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

FIVE YEAR EDUCATIONAL PROGRAM 
PUBLIC MEETING - ANNUALIZED 

TWO YEAR DAT A REPORT TO 
MADEP • ANNUALIZED 

FIVE YEAR SITE REVIEW - ANNUALIZED 

TOTAL ANNUAL O&M COSTS 

1 DAY 
1 DAY 

16 MNHR 
1 LS 

8 MNHR 

0.5 DAY 

2 LS 

12 SMPL 

0.1739 LS 

0.4831 LS 

0.1739 LS 

770.00 $ 770 
825.00 825 

33.50 536 
500.00 500 

75.00 600 

500.00 250 

1800.00 3,600 

900.00 10,800 

5000.00 869 

1000.00 483 

15000.00 2,608 

$ 21,842 

-----------··- ----·-·--------------- ------ -------- ----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

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

ESTIMATOR: P.R. MARTIN 

ANNUAL O&M COSTS 
CAP IN PLACE SA 1 3 

DESCRIPTION 

LANDFILL COVER MAINTENANCE 
GENERAL REPAIR 

DUMP TRUCK & DRIVER 
FRONT END LOADER & OPER 
LABORER - 2 EA 
MATERIALS 

INSPECTION - 0.5 DAY@ 2 MEN/DAY 

MOWING -TRACTOR & OPERATOR 

ENVIRONMENT AL MONITORING 
GROUNDWATER SAMPLE COLLECTION 

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

GROUNDWATER SAMPLE ANAt:.YSIS 
4 SAMPLES PLUS 2 SAMPLE QA/QC 

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

FIVE YEAR EDUCATIONAL PROGRAM 
PUBLIC MEETING - ANNUALIZED 

TWO YEAR DATA REPORT TO 
MADEP - ANNUALIZED 

FIVE YEAR SITE REVIEW - ANNUALIZED 

TOT AL ANNUAL O&M COSTS 
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QTY UNIT 

1 DAY 
1 DAY 

16 MNHR 
1 LS 

8 MNHR 

0.5 DAY 

2 LS 

12 SMPL 

0.1739 LS 

0.4831 LS 

0.1739 LS 

JOB# 8712-04 

DATE 24-Jan-97 

= == == == =-====== 

UNIT 
COST 

770.00 
825.00 

33.50 
500.00 

75.00 

500.00 

1800.00 

900.00 

5000.00 

1000.00 

15000.00 

TOTAL 
----------

$ 770 
825 
536 
500 

600 

250 

3,600 

10,800 

869 

483 

2,608 

$ 21,842 

-----------



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

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

ESTIMATOR: P. R. MARTIN 

====== - -- == ======= ===-= == == == 
ANNUAL O&M COSTS 
CAP IN PLACE AOC 41 

DESCRIPTION 

======= 

QTY UNIT 

JOB# 8712-04 

DATE 24-Jan-97 

= == ==== =--====== 

UNIT 
COST TOTAL 

·--------- ---------------------- ----------

LANDFILL COVER MAINTENANCE 
GENERAL REPAIR 

DUMP TRUCK & DRIVER 
FRONT END LOADER & OPER 
LABORER - 2 EA 
MATERIALS 

INSPECTION - 0.5 DAY@ 2 MEN/DAY 

MOWING - TRACTOR & OPERATOR 

ENVIRONMENT AL MONITORING 
GROUNDWATER SAMPLE COLLECTION 

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

GROUNDWATER SAMPLE ANALYSIS 
4 SAMPLES PLUS 2 SAMPLE QA/QC 

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

FIVE YEAR EDUCATIONAL PROGRAM 
PUBLIC MEETING - ANNUALIZED 

TWO YEAR DAT A REPORT TO 
MADEP - ANNUALIZED 

FIVE YEAR SITE REVIEW - ANNUALIZED 

TOT AL ANNUAL O&M COSTS 
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1 DAY 
1 DAY 

16 MNHR 
1 LS 

8 MNHR 

0.5 DAY 

2 LS 

12 SMPL 

0.1739 LS 

0.4831 LS 

0.1739 LS 

710.00 $ 710 
825.00 825 

33.50 536 
500.00 500 

75.00 600 

500.00 250 

1800.00 3,600 

900.00 10,800 

5000.00 869 

1000.00 483 

15000.00 2,608 

$ 21,842 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 5: LIMITED REMOVAL AT AOC 1 1 ; 

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

LOCATION: DEVENS, MASSACHUSETTS 
ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

====== == = == ================= == ===== --- ======= ======= 
CAP IN PLACE ANNUAL O&M COSTS 

SUMMARY SHEET 
DESCRIPTION QTY UNIT 

UNIT 
COST TOTAL 

-------------·· ··---- ----- --------------- --------- ------ ------------------
ANNUAL O&M COSTS - FOR 30 YEARS 

TOTAL SA 6 

TOTAL SA 12 

TOTAL SA 13 

TOTAL AOC 41 

UNDEVELOPED DESIGN DETAILS ·25% 

TOT AL ANNUAL O&M COSTS • 30 YEARS 

-------------- -----
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$ 21,842 

21,842 

21,842 

21,842 

21,632 

$ 109,000 

·--- --- ----------- -----



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 

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

LOCATION: DEVENS, MASSACHUSETTS 
ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

ANNUAL O&M COSTS 
AOC40 

DESCRIPTION QTY UNIT 
------------ ---·---- ------------------- ----
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 

GROUNDWATER MONITORING, 2 WELLS, SEMI-ANNUALLY 
GENERAL PARAMETERS & METALS 

SAMPLE COLLECTION (INCLUDES WELL 
PURGE, SAMPLE COLLECTION, AND SHIPMENT) 

WETLANDS RESTORATION MONITORING 
1 DAY@ 2 MEN/DAY, SEMI-ANNUALLY 

BIO MONITORING, BI-ANNUALLY 

FIVE YEAR EDUCATION PROGRAM ONCE 
PUBLIC MEETING - ANNUALIZED 

FIVE YEAR SITE REVIEW - ANNUALIZED 

UNDEVELOPED DESIGN DETAILS ·25% 

4 SMPL 

2 LS 

32 MNHR 

0.4878 LS 

0.1810 LS 

0.1810 LS 

TOT AL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS 

JOB# 8712-04 

DATE 24-Jan-97 

=~ = =~= = = ====== 

UNIT 
COST 

625.00 $ 

1020.00 

2500 

75.00 

15000.00 

2500.00 

20000.00 

$ 

TOTAL 

452 

4,080 

5,000 

2,400 

7,317 

452 

3,619 

5,679 

29,000 

---- ----------------- ----- --------- -----------· 
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; _ 

CAP-IN-PLACE SAs 6, 12, 13, AOC 41; 
· EXCAVATE AND CONSOLIDATE AOCs 9, 40 

LOCATION: DEVENS, MASSACHUSETTS 
ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

==== = = ============= = == === ==- = == = === = 
ANNUAL O&M COSTS 

CONSOLIDATION LANDFILL 
DESCRIPTION QTY 

O&M COSTS OCCURING OVER THIRTY YEARS FOR CONSOLIDATION LANDFILL 

UNIT 

FIVE YEAR SITE REVIEW· ANNUALIZED 0.1810 LS 

ENVIRONMENT AL MONITORING 
GROUNDWATER, 4 WELLS, SEMI-ANNUALLY 

GENERAL PARAMETERS & METALS 

LANDFILL COVER MAINTENANCE 
INSPECTION • 2 DAY @ 2 MEN/DAY 
GENERAL REPAIR 

DUMP TRUCK & DRIVER 
f:RONT END LOADER & OPERA TOR 
LABORER - 2 EA 
MATERIALS 

MOWING 

Bl-ANNUAL REPORT TO DEP - ANNUALIZED 

A YER WWTP USER FEE 

UNDEVELOPED DESIGN DETAILS ·25% 

TOT AL ANNUAL O&M COSTS FOR 30 YEAR ACTIVITIES 

Page 40 

8 SMPL 

32 MNHR 

1 DAY 
1 DAY 

16 MNHR 
1 LS 
2 EVENT 

0.4878 LS 

600 CCF 

JOB# 

DATE 

UNIT 
COST 

10000.00 $ 

940.00 

75.00 

770.00 
825.00 

33.50 
500.00 

1000.00 

2500.00 

2.00 

$ 

8712-04 

24-Jan-97 

TOTAL 

1,810 

7,520 

2,400 

770 
825 
536 
500 

2,000 

1,220 

1,200 

4,220 

23,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

====== ----=~=~=========~= == === = == ==== 
COST SUMMARY TABLE 

DESCRIPTION QTY UNIT 

JOB# 

DATE 

UNIT 
COST 

8712-04 

24-Jan-97 

TOTAL 
------·····-·- -·-······--------·--- --- ----------- -------- -------------- -----
DIRECT COSTS 

CAP IN PLACE 
SA 6 
SA 12 
SA 13 
AOC41 

EXCAVATE AND CONSOLIDATE 
AOC9 
AOC 11 
AOC40 

CONSOLIDATION LANDFILL CONSTRUCTION 

TOT AL DIRECT COSTS 

INDIRECT COSTS 
HEAL TH AND SAFETY 
LEGAL, ADMIN, PERMITTING 
ENGINEERING 
SERVICES DURING CONSTRUCTION 

TOT AL INDIRECT COSTS 

TOT AL CAPITAL (DIRECT + INDIRECT) COST 

OPERATING AND MAINTENANCE COSTS 
TOT AL ANNUAL O&M COSTS FOR CAP-IN-PLACE 

AREAS • 30 YRS 
TOT AL ANNUAL O&M COSTS FOR NEW LANDFILL • 30 YRS 
TOT AL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 • 5 YRS 

TOTAL PRESENT WORTH OF OPERATING AND MAINTENANCE COSTS 

TOTAL COSTS 

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

$ 159,000 
507,000 
395,000 
175,000 

3,835,000 
1,571,000 
3,370,000 
5,240,000 

$ 15,252,000 

5.00% $ 
5.00% 

10.00% 
10.00% 

763,000 
763,000 

1,525,000 
1,525,000 

$ 4,576,000 

$19,828,000 

$ 109,000 

23,000 
29,000 

$ 1,757,000 

$ 21,585,000 

-------·-···--·· -·----------------- ------ -------------
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PROJECT: LANDFllL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41 ; 

EXCAVATE AND CONSOLIDATE AOCs 9, 1 1 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

====== ------==- - =------------ - ======= === ======= == = ==== 
CAP IN PLACE SA 6 

MOB/DEMOB 
DESCRIPTION 

-----·------ ------------------------- -----
MOB/DEMOB EQUIPMENT (IN OR OUT) 

FRONT END LOADER 
DUMP TRUCK 
BACK HOE 
DOZER 
ROLLER 

OFFICE TRAILER 
STORAGE TRAILER 
SET UP TRAILER 

TOILET- 2 EA 
WATER COOLER - 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 

PUMPS, TOOLS, MINOR EQUIPMENT 

SITE SUPERINTEND ANT ( 1 MON • 210 HR/MON) 
FOREMEN (1 MON * 210 HR/MON) 
CLERK/TYPIST (1 MON * 168 HR/MON) 

TOT AL MOB/DEMOB 

QTY 

2 
2 
2 
2 
2 

, 
1 
2 

8 
8 

40 
1 
1 
2 

1 

210 
210 
168 

UNIT 
UNIT COST TOTAL 

---·--·--•·------

EA 410.00 $ 820 
EA 385.00 770 
EA 730.00 1,460 
EA 880.00 1,760 
EA 785.00 1,570 

MON 150.00 150 
MON 100.00 100 

EA 500.00 1,000 

WK 25.00 200 
WK 25.00 200 
DAY 15.00 600 
MON 500.00 500 
MON 250.00 250 
MON 1000.00 2,000 

MON 500.00 500 

MNHR 65.00 13,650 
MNHR 55.00 11,550 
MNHR 25.00 4,200 

$ 41,280 

·--- ----·-------------- ----~ ----------- -----------------

------- ------------------- ------ ----------- ----------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AO Cs 9, 1 1 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.A. MARTIN 

====== =-=--==~=- ===========;= ====--=== 
CAP IN PLACE SA 6 

SITE PREPARATION & CAP CONSTRUCTION 
DESCRIPTION QTY 

-------------- -------·-··---·---·-· ------·---------- --- -------------------
SITE PREPARATION 

ACCESS ROAD - 675 LF x 15' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 1 
GRAVEL - 12" THICK 375 
SPREAD & COMPACT 0.5 
GEOFABRIC 1125 

CLEAR TREES FROM SITE 0.25 
ARCHAEOLOGICAL SURVEY OF LANDFILL 

PROJECT MANAGER 1 
PRINCIPAL INVESTIGATOR 1 
PROJECT ARCHAEOLOGIST 7 
ASSISTANT ARCHAEOLOGIST 6 
WORK PROCESSOR 1 
ODCs 1 
MILAGE 1000 
PER DIEM 5 

UXO CLEARANCE 2 

GRADING & DRAINAGE SWALE CONSTRUCTION 
DOZER & OPERATOR 1 
LABORER 8 

TOT AL SITE PREPARATION 

CAP CONSTRUCTION 

SUBGRADE SOIL 520 
TEXTURED GEOMEMBRANE 6750 
DRAINAGE SOIL 365 
GEOTEXTILE FABRIC LAYER 6750 

. MOISTURE RETENTION SOIL 650 
VEGETATIVE SOIL 230 
SPREAD & COMPACT 3 

TOT AL CAP CONSTRUCTION 

= = = 

UNIT 

DAY 
CY 

DAY 
SY 
AC 

DAY 
DAY 
DAY 
DAY 
DAY 
LS 

MILE 
DAY 
DAY 

DAY 
HR 

CY 
SF 
CY 
SF 
CY 
CY 

DAY 

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

JOB# 

DATE 

=====~= 

UNIT 
COST 

1760.00 
10.00 

1570.00 
1.00 

6900.00 

425.00 
385.00 
280.00 
195.00 
185.00 
100.00 

0.25 
60.00 

1800.00 

1760.00 
33.50 

10.00 
0.80 

17 .00 
0.10 

10.00 
14.00 

1570.00 

----------------- --·--- --------------·------ ------ -------

-------------- ---·-----

Page 3 

8712-04 

24-Jan-97 

===.:::::=== 

TOTAL 
___________ ,. ___ 

$ 1,760 
3,750 

785 
1,125 
1,725 

425 
385 

1,960 
1,170 

185 
100 
250 
300 

3,600 

1,760 
268 

------·-----------
$ 19,548 

$ 5,200 
5,400 
6,205 

675 
6,500 
3,220 
4,710 

-----------
$ 31,910 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

-----= - = ======= = === = ========== === = === === ======= == ===== 
CAP IN PLACE SA 6 

SITE RESTORATION, MONITORING WELLS, INSTITUTIONAL CONTROLS 
DESCRIPTION QTY UNIT 

CHAIN LINK FENCE 
12' SWING GATE 
FERTILIZE, SEED, MULCH 

SITE RESTORATION 

TOTAL SITE RESTORATION 

MONITORING WELLS - 4" DIA x 30' DEEP 

INSTITUTIONAL CONTROLS 

400 LF 
1 EA 

1000 SY 

4 EA 

1 LS 

UNIT 
COST 

13.00 
800.00 

0.50 

4500.00 

10000.00 

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

Page 4 

TOTAL 

$ 5,200 
800 
500 

$ 6,500 

$ 18,000 

$ 10,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AO Cs 9, 1 1, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

---·····------- ----------
TOT AL MOB/DEMOB 

TOTAL SITE PREPARATION 

TOT AL CAP CONSTRUCTION 

TOT AL SITE RESTORATION 

TOT AL MONITORING WELLS 

CAP IN PLACE SA 6 
SUMMARY SHEET 

DESCRIPTION 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS ·25% 

TOTAL SA 6 

QTY UNIT 
· ·•--- --·----- ---

JOB# 8712-04 

DATE 24-Jan-97 

UNIT 
COST TOTAL 

$ 41,280 

19,648 

31,910 

6,600 

18,000 

10,000 

31,762 

$ 169,000 

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

······- ·------ ------------------ ---- ------ -------- -----
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PROJECT: LANDFILL REM ED IA TION 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 ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

= = ~· = =;:::::; = ============ ~= == = ====== ==== =:;:::::: = :=:::::::::; === == == ===-==== 
CAP IN PLACE SA 1 2 

MOB/DEMOB UNIT 
DESCRIPTION QTY UNIT COST TOTAL 

···------------·-- -- -------·---
MOB/DEMOB EQUIPMENT UN 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 • 1 68 HR/MON) 336 MNHR 25.00 8,400 

-------------· 
TOT AL MOB/DEMOB $77,910 

-------------- ------·---------- ----- --------- ----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

= :::;= = == = === === == ==~= ===- =-=~ === ====== == ==:::::: 

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

DESCRIPTION QTY UNIT 
--------·--------·------- ---·--··---- - ·---------·-----
SITE PREPARATION 

ACCESS ROAD - 300 LF x 20' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 
GRAVEL-12" THICK 80 CY 
SPREAD & COMPACT 0.25 DAY 
GEOFABRIC 700 SY 

CLEAR TREES FROM SITE 0.5 AC 
EROSION CONTROL 325 LF 
UXO CLEARANCE 15 DAY 

GRADING & DRAINAGE SWALE CONSTRUCTION 
DOZER & OPERATOR 2 DAY 
LABORER 16 HR 

TOT AL SITE PREPARATION 

CAP CONSTRUCTION 
SUBGRADE SOIL 9450 CY 
TEXTURED GEOMEMBRANE 40950 SF 
DRAINAGE SOIL 2050 CY 
GEOTEXTILE FABRIC LAYER 40950 SF 
MOISTURE RETENTION SOIL 3200 CY 
VEGETATIVE SOIL 1150 CY 
SPREAD & COMPACT 20 DAY 

TOT AL CAP CONSTRUCTION 

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

SITE RESTORATION 
CHAIN LINK FENCE 
12' SWING GATE 
FERTILIZE, SEED, MULCH 

TOT AL SITE RESTORATION 

1000 LF 
1 EA 

2400 SY 

JOB# 8712-04 

DATE 24-Jan-97 

======= ======= 

UNIT 
COST 

1760.00 $ 

10.00 
1570.00 

1.00 
6900.00 

5.00 
1800.00 

1760.00 
33.50 

$ 

10.00 $ 

0.80 
17.00 
0.10 

10.00 
14.00 

1570.00 

$ 

13.00 $ 

800.00 
0.50 

$ 

TOTAL 

880 
800 
393 
700 

3,450 
1,625 

27,000 

3,520 
536 

38,904 

94,500 
32,760 
34,850 

4,095 
32,000 
16,100 
31,400 

245,705 

13,000 
800 

1,200 

15,000 

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

---------------- ------ -------- ---------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

CAP IN PLACE SA 1 2 
MONITORING WELLS & INSTITUTIONAL CONTROLS 

DESCRIPTION 

MONITORING WELLS - 4" DIA x 30' DEEP 

INSTITUTIONAL CONTROLS 

==== ·=== 

QTY 

4 

1 

UNIT 

EA 

LS 

JOB# 8712-04 

DATE 24-Jan-97 

==-===== ==-===== 

UNIT 
COST TOTAL 

··--... - ----

4500.00 $ 18,000 

10000.00 $ 10,000 

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

------------- ------------------ --------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 1 1 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

====== =~==~= == ===== == =====- === ======= === ===~=~= ======= 
CAP IN PLACE SA 1 2 

SUMMARY SHEET 
DESCRIPTION 

----------- ------
TOT AL MOB/DEMOB 

TOTAL SITE PREPARATION 

TOT AL CAP CONSTRUCTION 

TOT AL SITE RESTORATION 

TOT AL MONITORING WELLS 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS ·25% 

TOTAL SA 12 

QTY UNIT 
-•-'•-· ·- ·---

UNIT 
COST TOTAL 

$ 77,910 

38,904 

245,705 

15,000 

18,000 

10,000 

101,482 

$ 507,000 

---------- ---------------------- -------------- ------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

CAP IN PLACE SA 13 
MOB/DEMOB 
DESCRIPTION 

== = ==== 

QTY 

JOB# 

DATE 

= ==== = = 

UNIT 
UNIT COST 

----- -........ -... ----·- - -
MOB/DEMOB EQUIPMENT (IN OR OUT) 

FRONT END LOADER 
DUMP TRUCK 
BACK HOE 
DOZER 
ROLLER 

OFFICE TRAILER 
STORAGE TRAILER 
SET UP TRAILER 

TOILET - 2 EA 
WATER COOLER - 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 

PUMPS, TOOLS, MINOR EQUIPMENT 

SITE SUPERINTENDANT ( 1.5 MON* 210 HR/MON) 
FOREMEN (1.5 MON* 210 HR/MON) 
CLERK/TYPIST (1.5 MON * 168 HR/MON) 

TOT AL MOB/DEMOB 

2 
2 
2 
2 
2 

1 .5 
1.5 

2 

12 
12 
60 

1 .5 
1.5 

3 

1.5 

315 
315 
252 

EA 410.00 
EA 385.00 
EA 730.00 
EA 880.00 
EA 785.00 

MON 150.00 
MON 100.00 
EA 500.00 

WK 25.00 
WK 25.00 
DAY 15.00 
MON 500.00 
MON 250.00 
MON 1000.00 

MON 500.00 

MNHR 65.00 
MNHR 55.00 
MNHR 25.00 

------------· ------------- ------ ---- -- ----------

Page 10 

8712-04 

24-Jan-97 

== = ==== 

TOTAL 

$ 820 
770 

1,460 
1,760 
1,570 

225 
150 

1,000 

300 
300 
900 
750 
375 

3,000 

750 

20,475 
17,325 

6,300 

$ 58,230 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 1 2, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

--- -- - - -- --- - -=== = = ~ = =-- === =~- = ===~== === =~ ===== ======= 
CAP IN PLACE SA 13 

SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION 
DESCRIPTION QTY UNIT 

SITE PREPARATION 
ACCESS ROAD - 200 LF x 20' WIDE 

GRADE ROAD BED - DOZER & OPERATOR 
GRAVEL - 12" THICK 
SPREAD & COMPACT 
GEOFABRIC 

CLEAR TREES FROM SITE 

EROSION CONTROL 

GRADING & DRAINAGE SWALE CONSTRUCTION 
DOZER & OPERATOR 
LABORER 

TOTAL SITE PREPARATION 

SUBGRADE SOIL 
TEXTURED GEOMEMBRANE 
DRAINAGE SOIL 
GEOTEXTILE FABRIC LAYER 
MOISTURE RETENTION SOIL 
VEGETATIVE SOIL 
SPREAD & COMPACT 

CAP CONSTRUCTION 

TOT AL CAP CONSTRUCTION 

--·- .. --.. 

0.5 DAY 
150 CY 

0.25 DAY 
450 SY 
0.5 AC 

300 LF 

1 DAY 
8 HR 

5600 CY 
42600 SF 

2100 CY 
42600 SF 

3350 CV 
1150 CV 

16 DAY 

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

CHAIN LINK FENCE 
12' SWING GATE 
FERTILIZE, SEED, MULCH 

SITE RESTORATION 

TOTAL SITE RESTORATION 

900 LF 
1 EA 

5300 SY 

Page 11 

UNIT 
COST 

1760.00 
10.00 

1570.00 
1.00 

6900.00 

5.00 

1760.00 
33.50 

10.00 
0.80 

17.00 
0.10 

10.00 
14.00 

1570.00 

$ 

$ 

$ 

TOTAL 

880 
1,500 

393 
450 

3,450 

1,500 

1,760 
268 

10,201 

56,000 
34,080 
35,700 

4,260 
33,500 
16,100 
25,120 

-------·-----·-----
$ 

13.00 $ 

800.00 
0.50 

$ 

204,760 

11,700 
800 

2,650 

15,150 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 1 1 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

====== ==-= -~ =--=============== 
CAP IN PLACE SA 13 

MONITORING WELLS & INSTITUTIONAL CONTROLS 
DESCRIPTION 

MONITORING WELLS - 4" DIA x 30' DEEP 

INSTITUTIONAL CONTROLS 

======= 

QTY 
-····-·--•--------

4 

1 

JOB# 8712-04 

DATE 24-Jan-97 

= == ======= ======= 

UNIT 
UNIT COST TOTAL 

EA 4500.00 $ 18,000 

LS 10000.00 $ 10,000 

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

--------------- ---------------------- ------ ---·--·-- ----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

=~=== = =-- == === == = === ==== = === = = ======= === ======= ===== == 
CAP IN PLACE SA 1 3 

SUMMARY SHEET 
DESCRIPTION QTY UNIT 

UNIT 
COST TOTAL 

__ ,_____________ ··------------------------ --- ------ - ·---- -----·--···- ·----- -----
TOT AL MOB/DEMOB 

TOTAL SITE PREPARATION 

TOT AL CAP CONSTRUCTION 

TOT AL SITE RESTORATION 

TOT AL MONITORING WELLS 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL SA 13 

-------------- -----------·-------- ----- ---

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

Page 13 

$ 58,230 

10,201 

204,760 

15,150 

18,000 

10,000 

78,660 

$ 395,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TEANATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

====== -= - -===~ ==== === == == == == = ==== = == == = =====~= === === = 
CAP IN PLACE AOC 41 

MOB/DEMOB 
DESCRIPTION 

--------------- ---·······----
MOB/DEMOB EQUIPMENT (IN OR OUT) 

FRONT END LOADER 
DUMP TRUCK 
BACK HOE 
DOZER 
ROLLER 

OFFICE TRAILER 
STORAGE TRAILER 
SET UP TRAILER 

TOILET· 2 EA 
WATER COOLER - 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 

PUMPS, TOOLS, MINOR EQUIPMENT 

SITE SUPEAINTENDANT ( 1 MON • 210 HA/MON) 
FOREMEN (1 MON • 210 HA/MON) 
CLERK/TYPIST (1 MON • 168 HR/MON) 

TOT AL MOB/DEMOB 

QTY 
.. ___ ------ ·--

2 
2 
2 
2 
2 

, 
1 
2 

8 
8 

40 
1 
1 
2 

1 

210 
210 
168 

UNIT 
UNIT COST TOTAL 

EA 410.00 $ 820 
EA 385.00 770 
EA 730.00 1,460 
EA 880.00 1,760 
EA 785.00 1,570 

MON 150.00 150 
MON 100.00 100 

EA 500.00 1,000 

WK 25.00 200 
WK 25.00 200 
DAY 15.00 600 
MON 500.00 500 
MON 250.00 250 
MON 1000.00 2,000 

MON 500.00 500 

MNHR 65.00 13,650 
MNHA 55.00 11,550 
MNHR 25.00 4,200 

$ 41,280 

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

------------ ·········--------- ------------- --------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 1 1, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

CAP IN PLACE AOC 41 
= = = = = == =: 

SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION 
DESCRIPTION QTY UNIT 

--------------· -------
SITE PREPARATION 

ACCESS ROAD - 350 LF x 20' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 
GRAVEL -12" THICK 
GEOFABRIC 
SPREAD & COMPACT 

CLEAR TREES FROM SITE 
EROSION CONTROL 
GRADING & DRAINAGE SWALE CONSTRUCTION 

DOZER & OPERATOR 
LABORER 

UXO CLEARANCE 

TOTAL SITE PREPARATION 

CAP CONSTRUCTION 
SUBGRADE SOIL 
TEXTURED GEOMEMBRANE 
DRAINAGE SOIL 
GEOTEXTILE FABRIC LAYER 
MOISTURE RETENTION SOIL 
VEGETATIVE SOIL 
SPREAD & COMPACT 

TOT AL CAP CONSTRUCTION 

•·---·--------·- --·--·- ·----

0.5 DAY 
270 CY 
800 SY 
0.5 DAY 
0.5 AC 
150 LF 

1 DAY 
8 HR 
2 DAY 

625 CY 
10400 SF 

565 CY 
10400 SF 

990 CY 
300 CY 

5 DAY 

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

CHAIN LINK FENCE 
12' SWING GATE 
FERTILIZE, SEED, MULCH 

SITE RESTORATION 

TOT AL SITE RESTORATION 

550 LF 
1 EA 

1600 SY 

Page 15 

JOB# 8712-04 

DATE 24-Jan-97 

==-===== == =;::;=!::::::= 

UNIT 
COST 

1760.00 
10.00 

1.00 
1570.00 
6900.00 

5.00 

1760.00 
33.50 

1800.00 

$ 

TOTAL 

880 
2,700 

800 
785 

3,450 
750 

1,760 
268 

3,600 
--------·-···----------
$ 14,993 

10.00 $ 6,250 
0.80 8,320 

17.00 9,605 
0.10 1,040 

10.00 9,900 
14.00 4,200 

1570.00 7,850 
----------------·--
$ 

13.00 $ 

800.00 
0.50 

$ 

47,165 

7,150 
800 
800 

8,750 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. A. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

== = === =~================ = = ~== ======= === ======= ======= 
CAP IN PLACE AOC 41 

MONITORING WELLS & INSTITUTIONAL CONTROLS 
DESCRIPTION QTY UNIT 

UNIT 
COST TOTAL 

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

INSTITUTIONAL CONTROLS 1 LS 10000.00 $ 10,000 

·-------··--···-- ----·----------------- ------ --- ----

Page 16 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

====e~ ====~====== = ===== == == === ======= === ======= = ==~=== 
CAP IN PLACE AOC 41 

SUMMARY SHEET 
DESCRIPTION QTY UNIT 

------------ - -- ·---------------------- ----- ---
TOT AL MOB/DEMOB 

TOT AL SITE PREPARATION 

TOT AL CAP CONSTRUCTION 

TOT AL SITE RESTORATION 

TOT AL MONITORING WELLS 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL SA 13 

UNIT 
COST 

------- ----------------- ----- ---------
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$ 

TOTAL 

41,280 

14,993 

47,165 

8,750 

18,000 

10,000 

34,812 

$ 175,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

====== . =--==================== ==== == = === == ===== ======= 
EXCAVATE AND CONSOLIDATE AOC 9 

DESCRIPTION QTY UNIT 
- ·------.. --.--- --- -·-·--
MOB/DEMOB (IN and OUT) 

DUMP TRUCKS 32 EA 
BACKHOE 4 EA 
ROLLER 8 EA 

OFFICE TRAILER 5 MON 
STORAGE TRAILER 5 MON 
SET UP TRAILER 2 EA 

TOILET - 2 EA 44 WK 
WATER COOLER • 2 EA 44 WK 
WATER 220 DAY 
TELEPHONE SERVICE 5 MON 
ELECTRICITY 5 MON 
PICK-UP (2 EA) 10 MON 

PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 

SITE SUPERINTENDANT ( 5 MON * 210 HR/MON) 1050 MNHR 
FOREMEN (5 MON * 210 HR/MON) 1050 MNHR 
CLERK/TYPIST (5 MON * 168 HR/MON) 840 MNHR 

CLEAR TREES 2.5 AC 

EROSION CONTROL 700 LF 

UXO CLEARANCE 70 DAY 

EXCAVATION OF 112000 CY OF DEBRIS 
BACKHOE & OPERATOR (2 EA) 140 DAY 

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

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

UNIT 
COST 

385.00 
730.00 
785.00 
150.00 
100.00 
500.00 

25.00 
25.00 
15.00 

500.00 
250.00 

1000.00 

2500.00 

65.00 
55.00 
25.00 

6900.00 

5.00 

1800.00 

1460.00 

770.00 

1570.00 

$ 

TOTAL 

12,320 
2,920 
6,280 

750 
500 

1,000 

1,100 
1,100 
3,300 
2,500 
1,250 

10,000 

2,500 

68,250 
57,750 
21,000 

17,250 

3,500 

126,000 

204.400 

862.400 

439,600 

·····-----······-- ········--------------- ----- --------- ------
TOT AL THIS PAGE $ 1,845,670 

-------------- ----------------- ----- ---------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AO Cs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

====~ = == == =========== == == == =~ 
EXCAVATE AND CONSOLIDATE AOC 9 

DESCRIPTION QTY UNIT 

JOB# 

DATE 

UNIT 
COST 

8712-04 

24-Jan-97 

TOTAL 
----------- -------- ------------- _______ , _____________ --- ---------------- -----------------
TOTAL PREVIOUS PAGE 

BACKFILL (112,000 * 1.3 = 145,600 CY REQUIRED) 
AVAILABLE FROM CONSOLIDATION LANDFILL EXCAVATION 
LOAD STOCKPILED BACKFILL 
HAUL & DUMP 

PURCHASED FROM OFF-SITE 
(INCLUDING 30% SWELL FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT (2 EA) 
FERTILIZE, SEED, MULCH 
WETLAND RESTORATION 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL AOC 9 

Page 19 

88750 CY 
110 DAY 
330 DAY 

56850 CY 

182 DAY 
36300 SY 

0.1 AC 

0.00 
825.00 
770.00 

10.00 

1570.00 
0.50 

50000.00 

$ 1,845,670 

0 
90,750 

254,100 

568,500 

285,740 
18,150 

5,000 

767,090 

$ 3,835,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

===~== ===--===========-=== == == === ==== === ======= ==== === 
EXCAVATE AND CONSOLIDATE AOC 11 

DESCRIPTION QTY UNIT 
---·--·--•-·--·-·----- ------·--•-•-.--.. ·--·-- --·-----·---·----
MOB/DEMOB (IN AND OUT) 

DUMP TRUCKS 6 EA 
BACKHOE 2 EA 
ROLLER 4 EA 

OFFICE TRAILER 3 MON 
STORAGE TRAILER 3 MON 
SET UP TRAILER 2 EA 

TOILET- 2 EA 24 WK 
WATER COOLER - 2 EA 24 WK 
WATER 120 DAY 
TELEPHONE SERVICE 3 MON 
ELECTRICITY 3 MON 
PICK-UP (2 EA) 3 MON 

SITE SUPERINTENDANT (3 MON * 210 HR/MON) 630 MNHR 
FOREMEN (3 MON * 210 HAI/MON) 630 MNHR 
CLERK/TYPIST (3 MON * 168 HR/MON) 504 MNHR 

ACCESS ROAD - 850 LF x 20' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 2 DAY 
GRAVEL - 12" THICK 650 CY 
SPREAD & COMPACT 1 DAY 
GEOFABRIC 1900 SY 

CLEAR TREES 0.5 AC 

UXO CLEARANCE 45 DAY 

EROSION CONTROL 900 LF 

EXCAVATION OF 35000 CY OF DEBRIS 
BACKHOE & OPERATOR 45 DAY 

TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED) 
DUMP TRUCK & DRIVER 360 DAY 

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT 
ROLLER & OPERATOR (2 EA) 90 DAY 

TOTAL THIS PAGE 

UNIT 
COST 

385.00 
730.00 
785.00 
150.00 
100.00 
500.00 

25.00 
25.00 
15.00 

500.00 
250.00 

1000.00 

65.00 
55.00 
25.00 

1760.00 
10.00 

1570.00 
1.00 

4300.00 

1800.00 

5.00 

1460.00 

770.00 

1570.00 

$ 

TOTAL 

2,310 
1,460 
3,140 

450 
300 

1,000 

600 
600 

1,800 
1,500 

750 
3,000 

40,950 
34,650 
12,600 

3,520 
6,500 
1,570 
1,900 
2,150 

81,000 

4,500 

65,700 

277,200 

141,300 

$ 690,450 
--------------- --------------~"-- ----- -------- -----------··--
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AO Cs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

EXCAVATE AND CONSOLIDATE AOC 11 

DESCRIPTION QTY UNIT 

JOB# 

DATE 

UNIT 
COST 

8712-04 

24-Jan-97 

TOTAL 
------------ ---------------·--- -------- --------- ---------· ------------- -----·----------
TOT AL PREVIOUS PAGE 

REMOVE ACCESS ROAD 
FRONT END LOADER & OPERATOR 
DUMP TRUCK & DRIVER (2 EA) 
LABORER (2 EA) 

BACKFILL PURCHASED FROM OFF-SITE 
(INCLUDING 30% SWELL FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT (2 EA) 
FERTILIZE, SEED, MULCH 
WETLAND RESTORATION 

UNDEVELOPED DESIGN DETAILS ·25% 

TOTAL AOC 11 

2 DAY 
4 DAY 

32 HR 

45500 CY 

60 DAY 
12100 SY 

0.1 AC 

825.00 
785.00 

33.50 

10.00 

1570.00 
0.50 

50000.00 

------------- ---- --------···---------- ------ --------
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$ 690,450 

1,650 
3,140 
1,072 

455,000 

94,200 
6,050 
5,000 

314,438 
------------
$ 1,571,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 1 3 AND AOC 41 ; 

EXCAVATE AND CONSOLIDATE AO Cs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

EXCAVATE AND CONSOLIDATE AOC 40 
SITE PREPARATION 

DESCRIPTION 
------------ ------------ ------
SITE PREPARATION 

ACCESS ROAD - 600 LF (SEDIMENT REMOVAL AREA I) 
CLEAR & GRUB LIGHT VEGETATION 
GRADE - DOZER & OPERATOR 
GRAVEL - 12" THICK 
SPREAD & COMPACT 
FIL TEA FABRIC 

PARKING AREA 
CLEAR & GRUB LIGHT VEGETATION 
GRADE· DOZER & OPERATOR 
GRAVEL - 12" THICK 
SPREAD & COMPACT 

SEDIMENT DEWATERING PAD 
CLEAR & GRUB LIGHT VEGETATION 
GRADE - DOZER & OPERATOR 
GRAVEL-12" THICK 
SPREAD & COMPACT 
LINER 
SUMP & SUMP PUMP 

DECON AREA - 1 O'x20' 

WORK PLATFORM (SEDIMENT REMOVAL AREA II) 
GRADE - DOZER & OPERATOR 
GRAVEL - 12" THICK 
SPREAD & COMPACT 
FIL TEA FABRIC 

QTY UNIT 

0.3 AC 
0.5 DAY 

450 CY 
0.5 DAY 

1350 SY 

0.25 AC 
0.5 DAY 

400 CY 
0.5 DAY 

0.25 AC 
0.5 DAY 

400 CY 
0.5 DAY 

10000 SF 
1 LS 

3 EA 

0.25 DAY 
150 CY 

0.25 DAY 
450 SY 

TOTAL SITE PREPARATION 

JOB# 

DATE 

UNIT 
COST 

4300.00 
1760.00 

10.00 
1570.00 

1.00 

4300.00 
1760.00 

10.00 
1570.00 

4300.00 
1760.00 

10.00 
1570.00 

1.00 
2500.00 

5000.00 

1760.00 
10.00 

1570.00 
1.00 

$ 

$ 

8712-04 

24-Jan-97 

TOTAL 

1,290 
880 

4,500 
785 

1,350 

1,075 
880 

4,000 
785 

1,075 
880 

4,000 
785 

10,000 
2,500 

15,000 

440 
1,500 

393 
450 

52,568 
--- -------- ·------·-----------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 1 1 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

======- ========~= == ==== ======== == :::; = = = = = 
EXCAVATE AND CONSOLIDATE AOC 40 

MOBILIZATION 
DESCRIPTION QTY 

-·••-.. -·------·•·--- --------·-··-- ................. --- -------
EQUIPMENT (IN AND OUT) 

FRAC TANK 8 
DEWATERING PUMP & HOSE 4 
DUMP TRUCKS 16 
BACKHOE 2 
ROLLER 4 
CLAM SHELL 2 

OFFICE TRAILER 7 
STORAGE TRAILER 7 
TRAILER DELIVERY, SET-UP, REMOVAL 2 
TOILET- 2 EA 60 
WA TEA COOLER - 2 EA 60 
WATER 300 
TELEPHONE SERVICE 7 
ELECTRICITY 7 
PICK-UP (2 EA) 14 
OFFICE EQUIPMENT 7 
PUMPS, TOOLS, MINOR EQUIPMENT 1 

LABORER (2 MEN*10 DAY/MAN * 8 HR/DAY) 160 
CARPENTER (2 MEN*10 DAY/MAN * 8 HR/DAY) 160 
ELECTRICIAN (2 MEN*10 DAY/MAN * 8 HR/DAY) 160 

SITE SUPERINTENDANT (7 MON*210HR/MON) 1470 
FOREMAN (7 MON• 21 OHR/MON) 1470 
CLERK/TYPIST (7 MON* 168HR/MON) 1176 

- - -

UNIT 

EA 
EA 
EA 
EA 
EA 
EA 

MON 
MON 
EA 
WK 
WK 
DAY 
MON 
MON 
MON 
MON 

LS 

MNHR 
MNHR 
MNHR 

MNHR 
MNHR 
MNHR 

TOT AL MOBILIZATION 

JOB# 8712-04 

DATE 24-Jan-97 

= ====== == ===== 

UNIT 
COST TOTAL 

------ ·---

250.00 $ 2,000 
100.00 400 
385.00 6,160 
730.00 1,460 
785.00 3,140 
640.00 1,280 

150.00 1,050 
150.00 1,050 
300.00 600 

25.00 1,500 
25.00 1,500 
15.00 4,500 

500.00 3,500 
250.00 1,750 

1000.00 14,000 
1000.00 7,000 
5000.00 5,000 

33.50 5,360 
48.00 7,680 
50.50 8,080 

65.00 95,550 
55.00 80,850 
25.00 29,400 

$ 282,810 
--------------- ----------------------- ------ -------- -----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

====== --=====- =- -=== ==- ----=- = 
EXCAVATE AND CONSOLIDATE AOC 40 

SEDIMENT REMOVAL AND DISPOSAL 
DESCRIPTION QTY 

CONSTRUCT SILT FENCE AROUND 
CONTAMINATED AREAS 

EXCAVATE WITH CLAMSHELL 
1200 CY SEDIMENTS + 600 CY ACCESS ROADS/WORK PLATFORMS 

HAUL SEDIMENTS TO DEWATERING PAD 
(2 EA DUMP TRUCK & DRIVER) 

LOAD DRY SEDIMENTS FOR 
TRANSPORTATION TO DISPOSAL AREA 
(FRONT END LOADER & OPERATOR) 

LABORERS - 2 EA FOR 25 DA VS 

TCLP TESTING 

ON-SITE STABILIZATION OF SEDIMENTS 
WITH SAND 

TRANSPORTATION AND DISPOSAL AT CONSOLIDATION LANDFILL 
(3 EA DUMP TRUCK & DRIVER) 

UNIT 

650 LF 

19 DAY 

38 DAY 

10 DAY 

400 MNHR 

2 SMPL 

400 CY 

30 DAY 

JOB# 

DATE 

UNIT 
COST 

5.00 

1280.00 

770.00 

825.00 

33.50 

1500.00 

15.00 

770.00 

8712-04 

24-Jan-97 

======= 

$ 

TOTAL 

3,250 

24,320 

29,260 

8,250 

13,400 

3,000 

6,000 

23,100 

TRANSPORTATION OF WATER 

TREATMENT OF DEWATERING WATER 

PUMP WATER FROM DEWATERIN.G PAD 

140000 GAL INCL WITH DISPOSAL 

TO PONDS 

------------ --------
TOT AL SEDIMENT REMOVAL AND DISPOSAL 

--------- -----------------
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LS 

12 DAY 

21800.00 

50.00 

21,800 

600 

- ________ , 

$ 132,980 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

EXCAVATE AND CONSOLIDATE AOC 40 
DRUM REMOVAL AND DISPOSAL 

DESCRIPTION 

BACKHOE & OPERATOR 

LABORER - 2 EA, 3 DAYS 

TRANSPORT DRUMS TO 
CONSOLIDATION LANDFILL - DUMP TRUCK & DRIVER 

TCLP TESTING OF DRUM CONTENTS 

======= 

QTY UNIT 

3 DAY 

48 MNHR 

3 DAY 

2 EA 

JOB# 

DATE 

======= 

UNIT 
COST 

1460.00 $ 

33.50 

• 770.00 

1500.00 

8712-04 

24-Jan-97 

TOTAL 

4,380 

1,608 

2,310 

3,000 

--------- ----------------- ----- ----- ------------ ---
TOTAL DRUM REMOVAL AND DISPOSAL $ 11,298 

--------- -----------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

EXCAVATE AND CONSOLIDATE AOC 40 
EXCAVATION AND BACKFILL 

DESCRIPTION QTY UNIT 
-------------··----------

CLEAR & GRUB SITE 

EROSION CONTROL 

SUMP PUMP & HOSES 

UXO CLEARANCE 

EXCAVATION OF 1 10000 CY OF DEBRIS 

4 AC 

500 LF 

6 MON 

138 DAY 

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

DUMP TRUCK & DRIVER (8 EA) 1100 DAY 

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT 
ROLLER & OPERATOR (2 EA) 

BACKFILL PURCHASED FROM OFF-SITE 
(INCLUDING 30% SWELL FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT 
FERTILIZE, SEED, MULCH 

WETLANDS RESTORATION 

MONITORING WELLS, 4" DIA x 30' OP 

GUIDE RAIL ALONG ROAD 

276 

18710 

24 
19360 

4 

2 

1000 

DAY 

CY 

DAY 
SY 

AC 

EA 

LF 

JOB# 

DATE 

UNIT 
COST 

4300.00 

5.00 

2500.00 

1800.00 

1460.00 

770.00 

1570.00 

10.00 

1570.00 
0.50 

50000.00 

2400.00 

12.50 

······---··----·-·· ····-··-·----------------------- ------ -------
TOT AL EXCAVATION AND BACKFILL 

··-··------ --· ---------·------------- -----------
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8712-04 

24-Jan-97 

TOTAL 

$ 17,200 

2,500 

15,000 

248,400 

201,480 

847,000 

433,320 

187,100 

37,680 
9,680 

200,000 

4,800 

12,500 

$ 2,216,660 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

==== == = =- = === = == ====== == = === == == = ~= == 
EXCAVATE AND CONSOLIDATE AOC 40 

DESCRIPTION 
----·-----···· -----·----······----

TOTAL SITE PREPARATION 

TOTAL MOBILIZATION 

TOT AL SEDIMENT REMOVAL AND DISPOSAL 

TOTAL DRUM REMOVAL AND DISPOSAL 

TOT AL EXCAVATION AND BACKFILL 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL AOC40 

-~-·-·· ·----·· 

QTY 

JOB# 8712-04 

DATE 24-Jan-97 

= === == = = ====== 

UNIT 
UNIT COST TOTAL 

--- -----·- ______ ,,.._ 

$ 52,568 

282,810 

132,980 

11,298 

2,216,660 

673,685 

$ 3,370,000 

--- ----·----

------------- - ··--------------------- ------ -----------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

~~==== ======================== = == === = 
CONSOLIDATION LANDFILL CONSTRUCTION 

DESCRIPTION QTY UNIT 

JOB# 8712-04 

DATE 24-Jan-97 

======= ======= 

UNIT 
COST TOTAL 

·------------- --------------- ----- - ----•·-- --------------·-· 
MOBILIZATION 

DUMP TRUCKS - 16 EA 
BACKHOE - 2 EA 
ROLLER - 2 EA 
DOZER 

OFFICE TRAILER 
STORAGE TRAILER 
TRAILER DELIVERY, SET-UP, REMOVAL 
TOILET- 2 EA 
WATER COOLER - 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 
OFFICE EQUIPMENT 
PUMPS, TOOLS, MINOR EQUIPMENT 

LABORER (2 MEN*10 DAY/MAN*8 HR/DAY) . 
CARPENTER (2 MEN*10 DAY/MAN* 8 HR/DAY) 
ELECTRICIAN (2 MEN*10 DAY/MAN•8 HR/DAY) 

SITE SUPERINTENDANT (9 MON*210HR/MON) 
FOREMAN (9 MON* 21 OHR/MON) 
CLERK/TYPIST (9 MON* 168HR/MON) 

32 EA 
4 EA 
4 EA 
2 EA 

9 MON 
9 MON 
2 EA 

80 WK 
80 WK 

400 DAY 
9 MON 
9 MON 

18 MON 
9 MON 
1 LS 

160 MNHR 
160 MNHR 
160 MNHR 

1890 MNHR 
1890 MNHR 
1512 MNHR 

385.00 $ 

730.00 
785.00 
880.00 

150.00 
150.00 
300.00 

25.00 
25.00 
15.00 

500.00 
250.00 

1000.00 
1000.00 
5000.00 

33.50 
48.00 
50.50 

65.00 
55.00 
25.00 

12,320 
2,920 
3,140 
1,760 

1,350 
1,350 

600 
2,000 
2,000 
6,000 
4,500 
2,250 

18,000 
9,000 
5,000 

5,360 
7,680 
8,080 

122,850 
103,950 
37,800 

-·-···--------- --------- ___ _..;._;__ ______ ..;._ ____ ------ --------
TOT AL 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 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

====== ~==============~====== == 
CONSOLIDATION LANDFILL CONSTRUCTION 

SITE PREPARATION 
DESCRIPTION 

-----·---··········----

CLEAR & GRUB SITE 

ACCESS ROAD IMPROVEMENTS 
CRUSHED STONE, 2' DEEP x 24' WIDE 
2' DIA RCP CUL VERT 

EROSION CONTROL 
SILT FENCE 
HAY BALES 

==-== = == 

QTY UNIT 

DATE 

====== = 

UNIT 
COST 

24-Jan-97 

===== = = 

TOTAL 
------ --- ------------ ··········-··-·----

10 AC 4300.00 $ 43,000 

1800 CY 30.00 54,000 
40 LF 50.00 2,000 

2800 LF 5.00 14,000 
500 EA 5.00 2,500 

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

------·····-···· ----------------- ----- ---------
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PROJECT: LANDFILL REM ED IA TION FEASIBILITY STUDY JOB# 8712-04 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AO Cs 9, 11 , 40 
LOCATION: 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) 

HAUL TO ON-SITE STOCKPILE (23250 CY) 
DUMP TRUCK & DRIVER (3 EA) 

HAUL TO AOC-9 & STOCKPILE (88750 CY) 
DUMP TRUCK & DRIVER (16 EA) 

DOZER & OPERATOR 

CLAY 
GEOMEMBRANE 
FIL TEA FABRIC 
10-2 SAND DRAINAGE LAYER 
10-3 SAND DRAINAGE LAYER 
ROLLER & OPERA TOR 

DRAINAGE PIPING 
6" DIA PERF PVC PIPE 
12" DIA SOLID WALL PVC PIPE 
6"x12" PVC WYE 

LEACHATE PUMPING CHAMBER 
5' DIA PRE CAST MANHOLE 
FRAME, COVER, ETC. 
CONC~ETE FILL PAD, SUMP, ELECTRICAL 

CONTROLS, ALARM, FILL PIPING, BOLLARDS 
HAUL LEACHATE TO BASE TREATMENT PLANT 

10 HR/DAY• 5 DAY/WK • 52 WK 

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

126 

45 

880 
55 

31850 
330000 
330000 

15925 
15925 

80 

2500 
1600 

5 

10 
1 
1 

2600 

DAY 1460.00 

DAY 770.00 

DAY 710.00 
DAY 1760.00 

CY 10.00 
SF 0.65 
SF 0.10 
CY 12.00 
CY 17.00 

DAY 1570.00 

LF 6.00 
LF 15.00 
EA 500.00 

VLF 250.00 
LS 300.00 
LS 35000.00 

HR 100.00 

---------------- ------------------------ ----- ---
TOTAL LINER CONSTRUCTION 

---------------- -- --------------,---- ----------- --------
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$ 183,960 

34,650 

677,600 
96,800 

318,500 
214,500 

33,000 
191,100 
270,725 
125,600 

15,000 
24,000 

2,500 

2,500 
300 

35,000 

260,000 

$ 2,485,735 

'-



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

=~==== --===== ================= ======= 
CONSOLIDATION LANDFILL CONSTRUCTION 

FINAL COVER CONSTRUCTION 
DESCRIPTION QTY UNIT 

JOB# 8712-04 

DATE 24-Jan-97 

======== ======= 

UNIT 
COST TOTAL 

-------------- ------------------------------------ ---------------- ------ _______ , __ -----------
SUBGRADE BUFFER 
TEXTURED GEOMEMBRAND 
FILTER FABRIC 
10-3 SAND DRAINAGE LA YER 
MOISTURE RETENTION LA YER 
VEGETATIVE LAYER 
ROLLER & OPERATOR 

HYDROSEEDING 
SEED, FERTILIZE, MULCH 

MONITORING WELLS 

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

15925 CY 
330000 SF 
330000 SF 

15925 CY 
23900 CY 

7950 CY 
80 DAY 

10 AC 

4 EA 

10.00 
0.80 
0.10 

17.00 
10.00 
14.00 

1570.00 

2000.00 

2500.00 

$ 159,250 
264,000 

33,000 
270,725 
239,000 
111,300 
125,600 

20,000 

10,000 

TOTAL FINAL COVER CONSTRUCTION $ 1,232,875 
-------------- ------------------ ----- --- ------------ -------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

=~==== --=-===~========== = === = = === = === = == == == === =~~==== 
CONSOLIDATION LANDFILL CONSTRUCTION 

DESCRIPTION 
------ ---------·----------------·--- -

TOT AL MOBILIZATION 

TOTAL SITE PREPARATION 

TOT AL LINER CONSTRUCTION 

TOT AL FINAL COVER CONSTRUCTION 

UNDEVELOPED DESIGN DETAILS ·2s% 

TOT AL CONSOLIDATION LANDFILL CONSTRUCTION 
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QTY UNIT 
UNIT 
COST TOTAL 
·--- ------------------

$ 357,910 

115,500 

2,485,735 

1,232,875 

1,047,980 

$ 5,240,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

ANNUAL O&M COSTS 
SA 6 

DESCRIPTION 

LANDFILL COVER MAINTENANCE 
GENERAL REPAIR 

DUMP TRUCK & DRIVER 
FRONT END LOADER & OPER 
LABORER - 2 EA 
MATERIALS 

INSPECTION - 0.5 DAY @ 2 MEN/DAY 
MOWING - TRACTOR & OPERATOR 

ENVIRONMENT AL MONITORING 
GROUNDWATER SAMPLE COLLECTION 

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

GROUNDWATER SAMPLE ANALYSIS 
4 SAMPLES PLUS 2 SAMPLE QA/QC 

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

FIVE YEAR EDUCATIONAL PROGRAM 
PUBLIC MEETING - ANNUALIZED 

TWO YEAR DAT A REPORT TO 
MADEP - ANNUALIZED 

FIVE YEAR SITE REVIEW - ANNUALIZED 

TOT AL ANNUAL O&M COSTS 

QTY UNIT 

1 DAY 
1 DAY 

16 MNHR 
1 LS 
8 MNHR 

0.5 DAY 

2 LS 

12 SMPL 

0 .1739 LS 

0.4831 LS 

0.1739 LS 

JOB# 8712-04 

DATE 24-Jan-97 

;:::====== ======= 

UNIT 
COST 

770.00 
825.00 

33.50 
500.00 

75.00 
500.00 

1800.00 

900.00 

5000.00 

1000.00 

15000.00 

TOTAL 

$770 
825 
536 
500 
600 
250 

3,600 

10,800 

869 

483 

2,608 

$21,842 

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

--------------- --------------------- ----- --------- ---
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

====== = == = ================= = = ======= === ======= ======= 
ANNUAL O&M COSTS 

SA 12 
DESCRIPTION QTY UNIT 

UNIT 
COST TOTAL 

_________________ , ________ ----- --- ---------- --- , __ _ 

LANDFILL COVER MAINTENANCE 
GENERAL REPAIR 

DUMP TRUCK & DRIVER 
FRONT END LOADER & OPER 
LABORER - 2 EA 
MATERIALS 

INSPECTION - 0.5 DAY@ 2 MEN/DAY 

MOWING - TRACTOR & OPERATOR 

ENVIRONMENT AL MONITORING 
GROUNDWATER SAMPLE COLLECTION 

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

GROUNDWATER SAMPLE ANALYSIS 
4 SAMPLES PLUS 2 SAMPLE QA/QC 

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

FIVE YEAR EDUCATIONAL PROGRAM 
PUBLIC MEETING - ANNUALIZED 

TWO YEAR DAT A REPORT TO 
MADEP - ANNUALIZED 

FIVE YEAR SITE REVIEW - ANNUALIZED 

TOT Al ANNUAL O&M COSTS 

1 DAY 770.00 
1 DAY 825.00 

16 MNHR 33.50 
1 LS 500.00 

8 MNHR 75.00 

0.5 DAY 500.00 

2 LS 1800.00 

12 SMPL 900.00 

0.1739 LS 5000.00 

0.4831 LS 1000.00 

0.1739 LS 15000.00 

---------------- ----- ------- -----
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$ 770 
825 
536 
500 

600 

250 

3,600 

10,800 

869 

483 

2,608 

$ 21,842 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. A. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

=~==== ===== ===~====== =======~ ====== = === ======= ==== === 
ANNUAL O&M COSTS 

SA 13 
DESCRIPTION 

·------------------------------------

LANDFILL COVER MAINTENANCE 
GENERAL REPAIR 

DUMP TRUCK & DRIVER 
FRONT END LOADER & OPER 
LABORER - 2 EA 
MATERIALS 

INSPECTION - 0.5 DAY@ 2 MEN/DAY 

MOWING - TRACTOR & OPERATOR 

ENVIRONMENT AL MONITORING 
GROUNDWATER SAMPLE COLLECTION 

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

GROUNDWATER SAMPLE ANALYSIS 
4 SAMPLES PLUS 2 SAMPLE QA/QC 

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

FIVE YEAR EDUCATIONAL PROGRAM 
PUBLIC MEETING - ANNUALIZED 

TWO YEAR DAT A REPORT TO 
MADEP - ANNUALIZED 

FIVE YEAR SITE REVIEW - ANNUALIZED 

TOT AL ANNUAL O&M COSTS 

QTY UNIT 

1 DAY 
1 DAY 

16 MNHR 
1 LS 

8 MNHR 

0.5 DAY 

2 LS 

12 SMPL 

0.1739 LS 

0.4831 LS 

0.1739 LS 

UNIT 
COST 

770.00 
825.00 

33.50 
500.00 

75.00 

500.00 

1800.00 

900.00 

5000.00 

1000.00 

15000.00 

-------------- ·----------------- ------ --------
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TOTAL 

$ 770 
825 
536 
500 

600 

250 

3,600 

10,800 

869 

483 

2,608 

$ 21,842 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41 ; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.A. MARTIN 

ANNUAL O&M COSTS 
AOC41 

DESCRIPTION QTY UNIT 

JOB# 

DATE 

UNIT 
COST 

8712-04 

24-Jan-97 

TOTAL 
-------- --------···- ·------------ ----·-----· -------- ----···--·--·-•-- --·- ---
LANDFILL COVER MAINTENANCE 

GENERAL REPAIR 
DUMP TRUCK & DRIVER 
FRONT END LOADER & OPER 
LABORER - 2 EA 
MATERIALS 

INSPECTION - 0.5 DAY@ 2 MEN/DAY 

MOWING • TRACTOR & OPERATOR 

ENVIRONMENT AL MONITORING 
GROUNDWATER SAMPLE COLLECTION 

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

GROUNDWATER SAMPLE ANALYSIS 
4 SAMPLES PLUS 2 SAMPLE QA/QC 

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

FIVE YEAR EDUCATIONAL PROGRAM 
PUBLIC MEETING - ANNUALIZED 

TWO YEAR DATA REPORT TO 
MADEP - ANNUALIZED 

FIVE YEAR SITE REVIEW - ANNUALIZED 

TOTAL ANNUAL O&M COSTS 

---------------· ----···- ---------------

1 DAY 
1 DAY 

16 MNHR 
1 LS 

8 MNHR 

0 .5 DAY 

2 LS 

12 SMPL 

0.1739 LS 

0 .4831 LS 

0.1739 LS 

770.00 $ 770 
825.00 825 

33.50 536 
500.00 500 

75.00 600 

500.00 250 

1800.00 3,600 '-

900.00 10,800 

5000.00 869 

1000.00 483 

15000.00 2,608 

$ 21,842 

-------· --------------------- ------ -------- -----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

====== == - =-==== = ============== ======= --- == = ==== ======= 
ANNUAL O&M COSTS 

SUMMARY SHEET FOR CAP IN PLACE OPTIONS 
DESCRIPTION QTY UNIT 

UNIT 
COST TOTAL 

---------- --------- --··-·-· ------------ --·--·-------···-
ANNUAL O&M COSTS - FOR 30 YEARS 

TOTAL SA 6 

TOTAL SA 12 

TOTAL SA 13 

TOTAL AOC 41 

UNDEVELOPED DESIGN DETAILS ·25% 

TOT AL ANNUAL O&M COSTS • 30 YEARS 

··---·---··----- -----------------
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$ 21,842 

21,842 

21,842 

21,842 

21,632 

$ 109,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11, 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

ANNUAL O&M COSTS CONSOLIDATION LANDFILL 

DESCRIPTION QTY 

O&M COSTS OCCURING OVER THIRTY YEARS FOR CONSOLIDATION LANDFILL 

UNIT 

FIVE YEAR SITE REVIEW - ANNUALIZED 0.1810 LS 

ENVIRONMENTAL MONITORING 
GROUNDWATER, 4 WELLS, SEMI-ANNUALLY 

GENERAL PARAMETERS & METALS 

LANDFILL COVER MAINTENANCE 
INSPECTION - 2 DAY @ 2 MEN/DAY 
GENERAL REPAIR 

DUMP TRUCK & DRIVER 
FRONT END LOADER & OPERATOR 
LABORER - 2 EA 
MATERIALS 

MOWING 

Bl-ANNUAL REPORT TO DEP - ANNUALIZED 

A YER WWTP USER FEE 

UNDEVELOPED DESIGN DETAILS ·25% 

TOT AL ANNUAL O&M COSTS FOR 30 YEAR ACTIVITIES 

8 SMPL 

32 MNHR 

1 DAY 
1 DAY 

16 MNHR 
1 LS 
2 EVENT 

0.4878 LS 

600 CCF 

JOB# 

DATE 

UNIT 
COST 

10000.00 $ 

940.00 

75.00 

770.00 
825.00 

33.50 
500.00 

1000.00 

2500.00 

2.00 

$ 

8712-04 

24-Jan-97 

TOTAL 

1,810 

7,520 

2,400 

770 
825 
536 
500 

2,000 

1,220 

1,200 

4,220 

23,000 

------------- ------------------ ----- ----------- ------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13 AND AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9, 11 , 40 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

= ===== ===================== = == === ==== === ======= ======= 
ANNUAL O&M COSTS AOC 40 

DESCRIPTION QTY UNIT 

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 

GROUNDWATER MONITORING, 2 WELLS, SEMI-ANNUALLY 
GENERAL PARAMETERS & METALS 

SAMPLE COLLECTION (INCLUDES WELL 
PURGE, SAMPLE COLLECTION, AND SHIPMENT) 

WETLANDS RESTORATION MONITORING 
1 DAY@ 2 MEN/DAY, SEMI-ANNUALLY 

BIO MONITORING, BI-ANNUALLY 

FIVE YEAR EDUCATION PROGRAM ONCE 
PUBLIC MEETING - ANNUALIZED 

FIVE YEAR SITE REVIEW - ANNUALIZED 

UNDEVELOPED DESIGN DETAILS -25% 

4 SMPL 

2 LS 

32 MNHR 

0.4878 LS 

0.1810 LS 

0.1810 LS 

TOT AL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS 

UNIT 
COST 

625.00 $ 

1020.00 

2500 

75.00 

15000.00 

2500.00 

20000.00 

$ 

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

TOTAL 

452 

4,080 

5,000 

2,400 

7,317 

452 

3,619 

5,679 

29,000 

------- ----------------- ----- -------- - ---
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. A. MARTIN 

~===== -- ----- - ===--======-==== 

DIRECT COSTS 
SA 6 
AOC9 
AOC 11 
SA 12 
SA 13 
AOC40 
AOC41 

COST SUMMARY TABLE 

DESCRIPTION 

TOT AL DIRECT COSTS 

INDIRECT COSTS 
HEAL TH AND SAFETY 
LEGAL, ADMIN, PERMITTING 
ENGINEERING 
SERVICES DURING CONSTRUCTION 

TOT AL INDIRECT COSTS 

TOTAL CAPITAL (DIRECT + INDIRECT) COST 

OPERATING AND MAINTENANCE COSTS 

TOT AL ANNUAL O&M COSTS - 30 YEARS 
TOT AL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YRS 

QTY 

TOT AL PRESENT WORTH OF OPERATING AND MAINTENANCE COSTS 

TOTAL COSTS 

Page 1 

UNIT 

JOB# 

DATE 

======= 

UNIT 
COST 

8712-04 

24-Jan-97 

=== ==== 

TOTAL 

$ 159,000 
3,301,000 
1,269,000 

507,000 
395,000 

1,758,000 
175,000 

$ 7,564,000 

5.00% $ 

5.00% 
10.00% 
10.00% 

378,000 
378,000 
756,000 
756,000 

$ 2,268,000 

$ 9,832,000 

$ 208,000 
$ 13,000 

$ 2,634,000 

$ 12,466,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

CAP IN PLACE SA 6 
MOB/DEMOB 
DESCRIPTION QTY UNIT 

-----···-------·- ---------·- ···-------·-·-•---·----------·---·-··- ----··---·---•·••-·-···- -------·-- .... 
MOB/DEMOB EQUIPMENT (IN OR OUT) 

FRONT END LOADER 
DUMP TRUCK 
BACK HOE 
DOZER 
ROLLER 

OFFICE TRAILER 
STORAGE TRAILER 
SET UP TRAILER 

TOILET- 2 EA 
WATER COOLER - 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 

PUMPS, TOOLS, MINOR EQUIPMENT 

SITE SUPERINTENDANT ( 1 MON • 210 HR/MON) 
FOREMEN ( 1 MON • 210 HR/MON) 
CLERK/TYPIST (1 MON • 168 HR/MON) 

TOTAL MOB/DEMOB 

Page 2 

2 EA 
2 EA 
2 EA 
2 EA 
2 EA 

1 MON 
1 MON 
2 EA 

8 WK 
8 WK 

40 DAY 
1 MON 
1 MON 
2 MON 

1 MON 

210 MNHR 
210 MNHR 
168 MNHR 

JOB# 

DATE 

UNIT 
COST 

410.00 
385.00 
730.00 
880.00 
785.00 

150.00 
100.00 
500.00 

25.00 
25.00 
15.00 

500.00 
250.00 

1000.00 

500.00 

65.00 
55.00 
25.00 

8712-04 

24-Jan-97 

TOTAL 
----·- ··--·--- ·- · 

$ 820 
770 

1,460 
1,760 
1,570 

150 
100 

1,000 

200 
200 
600 
500 
250 

2,000 

500 

13,650 
11,550 
4,200 

$ 41,280 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB# 8712-04 
AL TERNA Tl VE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97 
LOCATION: DEVENS.MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL 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 
ASSIST ANT 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 TOT AL CAP CONSTRUCTION $ 31,910 

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

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

-------------- ------------------- ------ --------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

====== - = -= == = == = ====== = == = =m== == ===== === === ==== ======= 
CAP IN PLACE SA 6 

SITE RESTORATION, MONITORING WELLS, INSTITUTIONAL CONTROLS 
DESCRIPTION QTY UNIT 

UNIT 
COST TOTAL 

---------------- ------- ---- ------ --------- --------- -- --------------
SITE RESTORATION 

CHAIN LINK FENCE 
12' SWING GATE 
FERTILIZE, SEED, MULCH 

TOT AL SITE RESTORATION 

MONITORING WELLS - 4" DIA x 30' DEEP 

INSTITUTIONAL CONTROLS 

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

400 LF 
1 EA 

1000 SY 

4 EA 

1 LS 

13.00 $ 

800.00 
0.50 

$ 

4500.00 $ 

10000.00 $ 

--------- ------------------ ------ --- -----
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5,200 
800 
500 

6,500 

18,000 

10,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

====== =========-== ============ ======= === ======= ======= 

TOT AL MOB/DEMOB 

TOT AL SITE PREPARATION 

TOT AL CAP CONSTRUCTION 

TOT AL SITE RESTORATION 

TOT AL MONITORING WELLS 

CAP IN PLACE SA 6 
SUMMARY SHEET 

DESCRIPTION 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL SA 6 

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

QTY UNIT 
UNIT 
COST TOTAL 

-------- -------- ----- -------------
$ 41,280 

19,548 

31,910 

6,500 

18,000 

10,000 

31,762 

$ 159,000 

---- ------------------·------- -------------------
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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 ENVIRONMENT AL 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 

TOT AL MOB/DEMOB $ 194,600 

------------ ------ ----------- ----- --------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

All SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

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

DESCRIPTION QTY UNIT 

JOB# 

DATE 

UNIT 
COST 

8712-04 

24-Jan-97 

TOTAL ---- ---------- ·------ ------ ------- ------------ ---------------
SITE PREPARATION 

ACCESS ROAD - 500 LF x 20' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 
GRAVEL - 12" THICK 
SPREAD & COMPACT- ROLLER & OPERATOR 
GEOFABRIC 

CLEAR TREES FROM SITE 
EROSION CONTROL 
GRADING & DRAINAGE SWALE CONSTRUCTION 

DOZER & OPERATOR 
LABORER 

TOTAL SITE PREPARATION 

EXCAVATE DEBRIS AREA I, 11, 111, & IV & PLACE IN AREA V 
BACKHOE & OPERATOR 
LABORER 
DUMP TRUCK & DRIVER - 3 EA 
DOZER & OPERATOR 
LABORER 

TOT Al EXCAVATE DEBRIS 

CAP CONSTRUCTION 
SUBGRADE SOIL 
TEXTURED GEOMEMBRANE 
DRAINAGE SOIL 
GEOTEXTILE FABRIC LA YER 
MOISTURE RETENTION SOIL 
VEGETATIVE SOIL 
SPREAD & COMPACT- ROLLER & OPERATOR 

TOT Al CAP CONSTRUCTION 

1 DAY 
400 CY 
0.5 DAY 

1100 SY 
3 AC 

700 LF 

10 DAY 
80 HR 

30 DAY 
240 HR 

90 DAY 
30 DAY 

240 HR 

50800 CY 
371000 SF 

18200 CY 
371000 SF 

28200 CY 
9500 CY 

132 DAY 

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

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

1760.00 $ 1,760 
10.00 4,000 

1570.00 785 
1.00 1,100 

6900.00 20,700 
5.00 3,500 

1760.00 17,600 
33.50 2,680 

$ 52,125 

1460.00 $ 43,800 
33.50 8,040 

770.00 69,300 
1760.00 52,800 

33.50 8,040 

$ 181,980 

10.00 $ 508,000 
0.80 296,800 

17.00 309,400 
0.10 37,100 

10.00 282,000 
14.00 133,000 

1570.00 207,240 

$ 1,773,540 

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

TOT AL 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 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

====== == --========== == ====-=== 

TOT AL MOB/DEMOB 

CAP IN PLACE AOC 9 
SUMMARY SHEET 

DESCRIPTION 

TOTAL SITE PREPARATION 

TOT AL DEBRIS EXCAVATION 

TOT AL CAP CONSTRUCTION 

TOT AL SITE RESTORATION 

TOT AL MONITORING WELLS 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL AOC 9 

QTY UNIT 

JOB# 

DATE 

= = = = :::::: = = 

UNIT 
COST 

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

Page 9 

8712-04 

24-Jan-97 

TOTAL 
---·-------·------·-----·-
$ 194,600 

52,125 

181,980 

1,773,540 

410,350 

18,000 

10,000 

660.405 

$ 3,301,000 



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 ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

===== = ~=-~= == ======= = =======~= = ====== == = ~== = === ==== == = 
CAP IN PLACE AOC 1 1 

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 

TOT AL MOB/DEMOB $ 111,510 

------- ------ --------------,------ ------ -------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

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

DESCRIPTION QTY UNIT 

JOB# 

DATE 

8712-04 

24-Jan-97 

== ::::;:::== == ======= 

UNIT 
COST TOTAL 

----- -----·-··---------------=----- , ___ ------------ -----------------·· 
SITE PREPARATION 

ACCESS ROAD - 850 LF x 20' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 
GRAVEL - 12" THICK 
SPREAD & COMPACT 
GEO FABRIC 

CLEAR TREES FROM SITE 
EROSION CONTROL 

GRADING & DRAINAGE SWALE CONSTRUCTION 
DOZER & OPERATOR 
LABORER 

TOTAL SITE PREPARATION 

SUBGRADE SOIL 
TEXTURED GEOMEMBRANE 
DRAINAGE SOIL 
GEOTEXTILE FABRIC LAYER 
MOISTURE RETENTION SOIL 
RIPRAP 
SPREAD & COMPACT 

CAP CONSTRUCTION 

TOT AL CAP CONSTRUCTION 

2 DAY 
650 CY 

1 DAY 
1900 SY 

0.5 AC 
900 LF 

3 DAY 
24 HR 

23550 CY 
115650 SF 

5900 CY 
115650 SF 

9220 CY 
7450 CY 

45 DAY 

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

SITE RESTORATION 
CHAIN LINK FENCE 
12' SWING GATE 

TOT AL SITE RESTORATION 

1600 LF 
1 EA 

1760.00 
10.00 

1570.00 
2.00 

4300.00 
5.00 

1760.00 
33.50 

10.00 
0.80 

17.00 
0.10 

10.00 
30.00 

1570.00 

$ 

$ 

$ 

$ 

13.00 $ 

800.00 

$ 

3,520 
6,500 
1,570 
3,800 
2,150 
4,500 

5,280 
804 

28,124 

235,500 
92,520 

100,300 
11,565 
92,200 

223,500 
70,650 

826,235 

20,800 
soo· 

21,600 

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

····------- ------------------ ------ --------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

CAP IN PLACE AOC 1 1 
MONITORING WELLS & INSTITUTIONAL CONTROLS 

DESCRIPTION 
---- --------·--···-·------------

MONITORING WELLS - 4" DIA x 30' DEEP 

INSTITUTIONAL CONTROLS 

====== = - - -

QTY UNIT 

4 EA 

, LS 

JOB# 

DATE 

=====-=-= 

UNIT 
COST 

4500.00 

10000.00 

8712-04 

24-Jan-97 

== ==;:::== 

TOTAL 
....... .. ·------····-----
$ 18,000 

$ 10,000 

---·-··-- ----·------------- -------------- ----
-------······ --------------------- ------ --------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

====== . =-= = ====~============== ======= === ======= ==~==o= 
CAP IN PLACE AOC 11 

SUMMARY SHEET 
DESCRIPTION 

---------- ··--------
TOT AL MOB/DEMOB 

TOTAL SITE PREPARATION 

TOT AL CAP CONSTRUCTION 

TOT AL SITE RESTORATION 

TOT AL MONITORING WELLS 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL AOC 11 

QTY UNIT 
UNIT 
COST 

-----------
TOTAL 

$ 111,510 

28,124 

826,235 

21,600 

18,000 

10,000 

253,531 

$ 1,269,000 

---··------- ----------------- -------------------

---- --------- ------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

CAP IN PLACE SA 12 
MOB/DEMOB 
DESCRIPTION 

--------·-·-·-- ---- ----- ·--------------
MOB/DEMOB EQUIPMENT (IN OR OUT) 

FRONT END LOADER 
DUMP TRUCK 
BACK HOE 
DOZER (2 EA) 
ROLLER (2 EA) 

OFFICE TRAILER 
STORAGE TRAILER 
SET UP TRAILER 

TOILET - 2 EA 
WATER COOLER - 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 

PUMPS, TOOLS, MINOR EQUIPMENT 

SITE SUPERINTENDANT ( 2 MON • 210 HR/MON) 
FOREMEN (2 MON • 210 HR/MON) 
CLERK/TYPIST (2 MON • 168 HR/MON) 

TOT AL MOB/DEMOB 

Page 14 

JOB# 

DATE 

8712-04 

24-Jan-97 

= = == == = = = = = -====- == === == = = 

UNIT 
QTY UNIT COST TOTAL 

-.-,----· - ·--• ----- .. ---·-·""·----------

2 EA 410.00 $ 820 
2 EA 385.00 770 
2 EA 730.00 1,460 
4 EA 880.00 3,520 
4 EA 785.00 3,140 

2 MON 150.00 300 
2 MON 100.00 200 
2 EA 500.00 1,000 

16 WK 25.00 400 
16 WK 25.00 400 
40 DAY 15.00 600 

2 MON 500.00 1,000 
2 MON 250.00 500 
4 MON 1000.00 4,000 

2 MON 500.00 1,000 

420 MNHR 65.00 27,300 
420 MNHR 55.00 23,100 
336 MNHR 25.00 8,400 

$77,910 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

====== ==---==- == == == ==== = === = 
CAP IN PLACE SA 1 2 

======= 

SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION 
DESCRIPTION QTY 

SITE PREPARATION 
ACCESS ROAD - 300 LF x 20' WIDE 

GRADE ROAD BED - DOZER & OPERATOR 0.5 
GRAVEL - 12" THICK 80 
SPREAD & COMPACT 0.25 
GEOFABRIC 700 

CLEAR TREES FROM SITE 0.5 
EROSION CONTROL 325 
UXO CLEARANCE 15 

GRADING & DRAINAGE SWALE CONSTRUCTION 
DOZER & OPERATOR 2 
LABORER 16 

TOTAL SITE PREPARATION 

CAP CONSTRUCTION 
SUBGRADE SOIL 9450 
TEXTURED GEOMEMBRANE 40950 
DRAINAGE SOIL 2050 
GEOTEXTILE FABRIC LAYER 40950 
MOISTURE RETENTION SOIL 3200 
VEGETATIVE SOIL 1150 
SPREAD & COMPACT 20 

TOT AL CAP CONSTRUCTION 

JOB# 

DATE 

=== ==::= == = 

UNIT 
UNIT COST 

---·--- -----.. 

DAY 1760.00 
CY 10.00 

DAY 1570.00 
SY 1.00 
AC 6900.00 
LF 5.00 

DAY 1800.00 

DAY 1760.00 
HR 33.50 

CY 10.00 
SF 0.80 
CY 17.00 
SF 0.10 
CY 10.00 
CY 14.00 

DAY 1570.00 

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

SITE RESTORATION 
CHAIN LINK FENCE 
12' SWING GATE 
FERTILIZE, SEED, MULCH 

TOT AL SITE RESTORATION 

1000 
1 

2400 

LF 13.00 
EA 800.00 
SY 0.50 

8712-04 

24-Jan-97 

=::::.= ==== 

TOTAL 
-·--------·-~-.----·--

$ 880 
800 
393 
700 

3,450 
1,625 

27,000 

3,520 
536 

$ 38,904 

$ 94,500 
32,760 
34,850 
4,095 

32,000 
16,100 
31,400 

.. __ ,,._. _______ ·-•·•-----

$ 245,705 

$ 13,000 
800 

1,200 
--------------------
$ 15,000 

----------- -------------------- ------ -------- ---
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

====== ===== = ====== = =========== 
CAP IN PLACE SA 12 

MONITORING WELLS & INSTITUTIONAL CONTROLS 
DESCRIPTION QTY UNIT 

JOB# 

DATE 

8712-04 

24-Jan-97 

= ·======= === = === 

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 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

CAP IN PLACE SA 12 
SUMMARY SHEET 

DESCRIPTION QTY UNIT 

JOB# 

DATE 

UNIT 
COST 

8712-04 

24-Jan-97 

== == === 

TOTAL 
-------------- ---·------------------·------- --------------- --------- --·------ ------------
TOT AL MOB/DEMOB 

TOTAL SITE PREPARATION 

TOT AL CAP CONSTRUCTION 

TOT AL SITE RESTORATION 

TOT AL MONITORING WELLS 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL SA 12 

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

$ 77,910 

38,904 

245,705 

15,000 

18,000 
I 

10,000 

101,482 

$ 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 ENVIRONMENT AL 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 

TOT AL MOB/DEMOB $ 58,230 

, ___ ----------- -------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

====== ==---===============~=== 
CAP IN PLACE SA 13 

= ::::;::: = = = = = 

SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION 
DESCRIPTION QTY 

------------
SITE PREPARATION 

ACCESS ROAD - 200 LF x 20' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 0.5 
GRAVEL-12" THICK 150 
SPREAD & COMPACT 0.25 
GEOFABRIC 450 

CLEAR TREES FROM SITE 0.5 

EROSION CONTROL 300 

GRADING & DRAINAGE SWALE CONSTRUCTION 
DOZER & OPERATOR 1 
LABORER 8 

TOTAL SITE PREPARATION 

CAP CONSTRUCTION 
SUBGRADE SOIL 5600 
TEXTURED GEOMEMBRAl')IE 42100 
DRAINAGE SOIL 2100 
GEOTEXTILE FABRIC LAYER 42100 
MOISTURE RETENTION SOIL 3350 
VEGETATIVE SOIL 1150 
SPREAD & COMPACT 16 

TOT AL CAP CONSTRUCTION 

== = 

UNIT 

DAY 
CY 

DAY 
SY 
AC 

LF 

DAY 
HR 

CY 
SF 
CY 
SF 
CY 
CY 

DAY 

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

CHAIN LINK FENCE 
12' SWING GATE 
FERTILIZE, SEED, MULCH 

SITE RESTORATION 

TOT AL SITE RESTORATION 

------- ------------------
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900 LF 
1 EA 

5300 SY 

JOB# 

DATE 

===::::::=== 

UNIT 
COST 

--------·-•·----· 

1760.00 
10.00 

1570.00 
1.00 

6900.00 

5.00 

1760.00 
33.50 

10.00 
0.80 

17.00 
0.10 

10.00 
14.00 

1570.00 

13.00 
800.00 

0.50 

8712-04 

24-Jan-97 

======== 

TOTAL 

$ 880 
1,500 

393 
450 

3,450 

1,500 

1,760 
268 

$ 10,201 

$ 56,000 
33,680 
35,700 

4,210 
33,500 
16,100 
25,120 

--·--------·-··----
$ 204,310 

$ 11,700 
800 

2,650 

$ 15,150 

•.---------.-----·--



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVE~ DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

= == === ===--==--====== ========= 
CAP IN PLACE SA 13 

MONITORING WELLS & INSTITUTIONAL CONTROLS 
DESCRIPTION 

---- -----------------·--------
MONITORING WELLS - 4" DIA x 30' DEEP 

INSTITUTIONAL CONTROLS 

== = ==== == = 

QTY UNIT 

4 EA 

LS 

····-------··- ---------·-------------- ----- ---

------·····---- ------------------·------
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JOB# 

DATE 

== ====== 

UNIT 
COST 

4500.00 

8712-04 

24-Jan-97 

=;::: ==- === = 

TOTAL 
----··--·- ·•-----
$ 18,000 

10000.00 $ 10,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSAq-fUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

== == == ==== ====== == ===~= ===== == 
CAP IN PLACE SA 13 

SUMMARY SHEET 
DESCRIPTION 

======= 

QTY 
----------- -----------------,--------------------------- ----
TOT AL MOB/DEMOB 

TOTAL SITE PREPARATION 

TOT AL CAP CONSTRUCTION 

TOT AL SITE RESTORATION 

TOT AL MONITORING WELLS 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL SA 13 

--------· ---

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

Page 21 

UNIT 

JOB# 

DATE 

8712-04 

24-Jan-97 

======-= ======== 

UNIT 
COST TOTAL 

$ 58,230 

10,201 

204,310 

15,150 

18,000 

10,000 

79,110 

$ 395,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS,MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

==== = = ==============~========= ==== = = = == = 
CAP IN PLACE AOC 40 

SITE PREPARATION AND MOBILIZATION 
DESCRIPTION QTY UNIT 

---···--·---·--------·---- ---·- ---·------------ ·--- -·- •••·-

SITE PREPARATION 
ACCESS ROAD SEDIMENT AREA 1 

CLEAR & GRUB LIGHT VEGETATION 
GRADE- DOZER & OPERATOR 
GRAVEL - 12" THICK 
FILTER FABRIC 
SPREAD & COMPACT 

ACCESS ROAD SEDIMENT AREA 2 
CLEAR & GRUB LIGHT VEGETATION 
GRADE- DOZER & OPERATOR 
GRAVEL - 24" THICK 
SPREAD & COMPACT 
FILTER FABRIC 

ACCESS ROAD FOR CAPPING - 500 LF 
CLEAR & GRUB LIGHT VEGETATION 
GRADE- DOZER & OPERATOR 
GRAVEL - 24" THICK 
FILTER FABRIC 
SPREAD & COMPACT 

PARKING AREA 
CLEAR & GRUB LIGHT VEGETATION 
GRADE- DOZER & OPERATOR 

SEDIMENT DEWATERING PAD 
CLEAR & GRUB LIGHT VEGETATION 
GRADE- DOZER & OPERATOR 
GRAVEL - 12" THICK 
SPREAD & COMPACT 
LINER 
SUMP & SUMP PUMP 

DECON AREA - 10'x20' 

CAP MATERIALS STOCKPILE AREA 
CLEAR & GRUB LIGHT VEGETATION 
GRADE- DOZER & OPERATOR 

0.1 AC 
0.25 DAY 
360 CY 
550 SY 
0.5 DAY 

0.1 AC 
0.25 DAY 
340 CY 
0.5 DAY 
550 SY 

0.35 AC 
0.5 DAY 

1450 CY 
2000 SY 

2 DAY 

0.25 AC 
0.5 DAY 

0.25 AC 
0.5 DAY 
400 CY 
0.5 DAY 

10000 SF 
1 LS 
3 EA 

1 AC 
2 DAY 

TOT AL THIS PAGE 

JOB# 

DATE 

==~===== 

UNIT 
COST 

4300.00 
1760.00 

10.00 
1.00 

1570.00 

4300.00 
1760.00 

10.00 
1570.00 

1.00 

4300.00 
1760.00 

10.00 
1.00 

1570.00 

4300.00 
1760.00 

4300.00 
1760.00 

10.00 
1570.00 

0.60 
2500.00 
1000.00 

4300.00 
1760.00 

--------- --------------------- ------- -----------
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8712-04 

24-Jan-97 

======= 

TOTAL 
-----------------

$ 

$ 

430 
440 

3,600 
550 
785 

430 
440 

3,400 
785 
550 

1,505 
880 

14,500 
2,000 
3,140 

1,075 
880 

1,075 
880 

4,000 
785 

6,000 
2,500 
3,000 

4,300 
3,520 

61,450 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

. 

JOB# 

DATE 

8712-04 

24-Jan-97 

=====~ ------ ==- -- =- === =~ = == -= == ==== = ==~ ~= = ~; == ==~ ==== 
CAP IN PLACE AOC 40 

SITE PREPARATION AND MOBILIZATION 
DESCRIPTION 

----------- -------------------·---------
SITE PREPARATION 

MOBILIZATION 
EQUIPMENT (IN OR OUT) 

FRONT END LOADER 
DUMP TRUCK 
BACKHOE 
DOZER 
CRANE & CLAMSHELL BUCKET 
ROLLER 
FRAC TANK 
DEWATERING PUMP & HOSE 

OFFICE TRAILER 
STORAGE TRAILER 
TRAILER DELIVERY, SET-UP, REMOVAL 
TOILET- 2 EA 
WATER COOLER - 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 
OFFICE EQUIPMENT 
PUMPS, TOOLS, MINOR EQUIPMENT 

LABORER (2 MEN*lO DAY/MAN*8 HR/DAY) 
CARPENTER (2 MEN*lO DAY/MAN*8 HR/DAY) 
ELECTRICIAN (2 MEN*lO DAY/MAN*8 HR/DAY) 

SITE SUPERINTENDANT (4 MON* 21 OHR/MON) 
FOREMAN (4 MON* 21 OHR/MON) 
CLERK/TYPIST (4 MON* 168HR/MON) 

TOTAL SITE PREPARATION AND MOBILIZATION 

QTY 

2 
6 
2 
2 
2 
2 
4 
2 

4 
4 
2 

36 
36 

180 
4 
4 
8 
4 
1 

160 
160 
160 

840 
840 
672 

UNIT 

EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 

MON 
MON 

EA 
WK 
WK 
DAY 
MON 
MON 
MON 
MON 

LS 

MNHR 
MNHR 
MNHR 

MNHR 
MNHR 
MNHR 

UNIT 
COST 

410.00 
385.00 
730.00 
880.00 
640.00 
785.00 
250.00 
100.00 

150.00 
150.00 
300.00 

25.00 
25.00 
15.00 

500.00 
250.00 

1000.00 
1000.00 
2500.00 

33.50 
48.00 
50.50 

65.00 
55.00 
25.00 

$ 

TOTAL 

61,450 

820 
2,310 
1,460 
1,760 
1,280 
1,570 
1,000 

200 

600 
600 
600 
900 
900 

2,700 
2,000 
1,000 
8,000 
4,000 
2,500 

5,360 
7,680 
8,080 

54,600 
46,200 
16,800 

$ 234,370 

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

------------------- ----- ·-------------·---- ·----- --- -------· ----.. -----~-
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

====== ---=-= -======= ========= ======= === ======= === ==== 
CAP IN PLACE AOC 40 

SEDIMENT REMOVAL AND DISPOSAL 
DESCRIPTION QTY UNIT 

UNIT 
COST 

-------------- --- --·----------------------- ------------··- --····-· -·--
TOTAL 

10,000 CONSTRUCT SILT BARRIER AROUND 
CONT AMINA TED AREAS 

EXCAVATE WITH CLAMSHELL 
1200 CY SEDIMENTS + 1600 CY ACCESS ROADS/WORK PLATFORMS 

HAUL SEDIMENTS TO DEWATERING PAD 
(2 EA DUMP TRUCK & DRIVER) 

LOAD DRY SEDIMENTS FOR 
TRANSPORTATION TO DISPOSAL AREA 
(FRONT END LOADER & OPERATOR) 

LABORERS • 2 EA FOR 35 DA VS 

TCLP TESTING 

ON-SITE STABILIZATION OF SEDIMENTS 
WITH SAND 

TRANSPORTATION & DISPOSAL AT AOC 9 
(3 EA DUMP TRUCK & DRIVER) 

TREATMENT OF WATER 

PUMP WATER FROM DEWATERING PAD 
TO PONO 

TOT AL SEDIMENT REMOVAL AND DISPOSAL 

400 LF 

28 DAY 

56 DAY 

14 DAY 

560 MNHR 

2 SMPL 

600 CY 

42 DAY 

1 LS 

28 DAY 

25.00 $ 

1280.00 

770.00 

825.00 

33.50 

1400.00 

15.00 

710.00 

21800.00 

50.00 

35,840 

43,120 

11,550 

18,760 

2,800 

9,000 

32,340 

21,800 

1,400 

$ 186,610 

---·····----·- ------·--------------- ----- -------- -----
----------- ---------------- ------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

---==- ======================~= =~===== === ======~ ======= 
CAP IN PLACE AOC 40 

WETLAND RESTORATION, MONITORING WELLS, DRUM REMOVAL AND DISPOSAL 
DESCRIPTION QTY UNIT 

WETLAND RESTORATION 1.5 AC 

MONITORING WELLS - 4" DIA x 30' DEEP 2 EA 

DRUM REMOVAL AND DISPOSAL 
BACKHOE & OPERATOR 3 DAY 
LABORER - 2 EA, 3 DAYS 48 MNHR 

TRANSPORT DRUMS TO AOC 9 3 DAY 
DUMP TRUCK & DRIVER 

TCLP TESTING OF DRUM CONTENTS 2 EA 

TOT AL DRUM REMOVAL AND DISPOSAL 

UNIT 
COST 

50000.00 $ 

4500.00 $ 

1460.00 $ 

33.50 

770.00 

1400.00 

$ 

TOTAL 

75,000 

9,000 

4,380 
1,608 

2,310 

2,800 

11,098 

---·-··-------------- -------------------

Page 25 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB# 8712·04 
Al TERNA Tl VE 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 LA YER 9250 CY 17.00 157,250 
SPREAD & COMPACT DRAINAGE LAYER 13 DAY 1570.00 20,410 
GEOTEXTILE Fil TER FABRIC 192000 SF 0.10 19,200 
MOISTURE RETENTION LA YER 13900 CY 10.00 139,000 
SPREAD & COMPACT MOISTURE RENTENTION LA YER 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 

--------------- •----
TOT AL CAP CONSTRUCTION $ 880,180 

INSTITUTIONAL CONTROLS LS 10000.00 $ 10,000 

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

··••·••-··········· --------- ·----- ·-·--·-·-· --- ----------· --·----

··---····-···-· ----·------------- ~---- ---------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

====== ==== = ===== === ========== ----~-- --- ======= ======= 
CAP IN PLACE AOC 40 

SUMMARY SHEET 
DESCRIPTION 

------- -------------
TOT AL SITE PREPARATION AND MOBILIZATION 

TOT AL SEDIMENT REMOVAL & DISPOSAL 

TOT AL WETLAND RESTORATION 

TOT AL MONITORING WELLS 

TOT AL DRUM REMOVAL & DISPOSAL 

TOT AL COVER PLACEMENT 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL SA 13 

QTY UNIT 
UNIT 
COST TOTAL 

--- -------- ---------- ----·-------
$ 234,370 

186,610 

75,000 

9,000 

11,098 

880,180 

10,000 

351,742 

$ 1,758,000 

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

--------·-·····--· ________ _..;.. ________ ----- -------------------- ---
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

= == === == == ==;== =-======-=== =- = 
CAP IN PLACE AOC 41 

MOB/DEMOB 
DESCRIPTION 

···--··•·-.. ---... ---

MOB/DEMOB EQUIPMENT (IN OR OUT) 
FRONT END LOADER 
DUMP TRUCK 
BACK HOE 
DOZER 
ROLLER 

OFFICE TRAILER 
STORAGE TRAILER 
SET UP TRAILER 

TOILET- 2 EA 
WATER COOLER - 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 

PUMPS, TOOLS, MINOR EQUIPMENT 

SITE SUPERINTENDANT ( 1 MON• 210 HR/MON) 
FOREMEN (1 MON• 210 HR/MON) 
CLERK/TYPIST (1 MON • 168 HR/MON) 

TOT AL MOB/DEMOB 

=-= ===== 

QTY 

2 
2 
2 
2 
2 

1 
1 
2 

8 
8 

40 
1 
1 
2 

1 

210 
210 
168 

=: = = 

UNIT 
---·--

EA 
EA 
EA 
EA 
EA 

MON 
MON 
EA 

WK 
WK 
DAY 
MON 
MON 
MON 

MON 

MNHR 
MNHR 
MNHR 

JOB# 

DATE 

=== ==== 

UNIT 
COST 

410.00 
385.00 
730.00 
880.00 
785.00 

150.00 
100.00 
500.00 

25.00 
25.00 
15.00 

500.00 
250.00 

1000.00 

500.00 

65.00 
55.00 
25.00 

8712-04 

24-Jan-97 

==== = = = 

TOTAL 
---·--·------·-

$ 820 
770 

1,460 
1,760 
1,570 

150 
100 

1,000 

200 
200 
600 
500 
250 

2,000 

500 

13,650 
11,550 
4,200 

$ 41,280 

--------- ------------------ ----- ------- -----------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS.MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

== ==== =====~===== ============ ======= = == 
CAP IN PLACE AOC 41 

SITE PREPARATION, CAP CONSTRUCTION, SITE RESTORATION 
DESCRIPTION QTY UNIT 

-·---·- --·-----
SITE PREPARATION 

ACCESS ROAD - 350 LF x 20' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 
GRAVEL - 12" THICK 270 CY 
GEOFABRIC 800 SY 
SPREAD & COMPACT 0.5 DAY 

CLEAR TREES FROM SITE 0.5 AC 
EROSION CONTROL 150 LF 
GRADING & DRAINAGE SWALE CONSTRUCTION 

DOZER & OPERATOR 1 DAY 
LABORER 8 HR 

UXO CLEARANCE 2 DAY 

TOTAL SITE PREPARATION 

CAP CONSTRUCTION 
SUBGRADE SOIL 625 CY 
TEXTURED GEOMEMBRANE 10400 SF 
DRAINAGE SOIL 565 CY 
GEOTEXTILE FABRIC LA YER 10400 SF 
MOISTURE RETENTION SOIL 990 CY 
VEGETATIVE SOIL 300 CY 
SPREAD & COMPACT 5 DAY 

TOTAL CAP CONSTRUCTION 

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

CHAIN LINK FENCE 
12' SWING GATE 
FERTILIZE, SEED, MULCH 

SITE RESTORATION 

TOT AL SITE RESTORATION 

550 LF 
1 EA 

1600 SY 

Page 29 

JOB# 8712-04 

DATE 24-Jan-97 

======= ======= 

UNIT 
COST TOTAL 

1760.00 $ 880 
10.00 2,700 

1.00 800 
1570.00 785 
6900.00 3,450 

5.00 750 

1760.00 1,760 
33.50 268 

1800.00 3,600 

$ 14,993 

10.00 $ 6,250 
0.80 8,320 

17.00 9,605 
0.10 1,040 

10.00 9,900 
14.00 4,200 

1570.00 7,850 
-----·--·-·----·-·· 
$ 

13.00 $ 

800.00 
0.50 

$ 

47,165 

7,150 
800 
800 

8,750 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

===== = == = ====== = == == == = == = == = = =====~= 
CAP IN PLACE AOC 4 1 

MONITORING WELLS & INSTITUTIONAL CONTROLS 
DESCRIPTION 

----------- --·------------- ---
MONITORING WELLS - 4" DIA x 30' DEEP 

INSTITUTIONAL CONTROLS 

Page 30 

QTY UNIT 

4 EA 

1 LS 

JOB# 

DATE 

8712-04 

24-Jan-97 

=== = === =====~= 

UNIT 
COST 

4500.00 $ 

10000.00 $ 

TOTAL 

18,000 

10,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 7 : CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

CAP IN PLACE AOC 41 
SUMMARY SHEET 

DESCRIPTION QTY UNIT 
---------------- --------------------------·---- ·-- --------------- ---
TOT AL MOB/DEMOB 

TOTAL SITE PREPARATION 

TOT AL CAP CONSTRUCTION 

TOT AL SITE RESTORATION 

TOT AL MONITORING WELLS 

TOT AL INSTITUTIONAL CONTROLS 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL SA 13 

JOB# 

DATE 

UNIT 
COST 

$ 

8712-04 

24-Jan-97 

TOTAL 

41,280 

14,993 

47,165 

8,750 

18,000 

10,000 

34,812 

$ 175,000 

---- -------------------------- ----- --------- ----------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY JOB# 8712-04 
AL TERNA Tl VE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS DATE 24-Jan-97 
LOCATION: DEVENS.MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

====== == = ====~===;~ - ======~=== ======= = == = = = = = = ·= ::=: ======= 

ANNUAL O&M COSTS 
SA6 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 MNHA 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 o. 1739 LS 5000.00 869 

PUBLIC MEETING - ANNUALIZED 

TWO YEAR DAT A REPORT TO 0.4831 LS 1000.00 483 

MADEP - ANNUALIZED 

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

TOT AL ANNUAL O&M COSTS $21,842 

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

------------- ---------------- ------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

ANNUAL O&M COSTS 
AOC9 

DESCRIPTION 
--------------- -·---------------------

LANDFILL COVER MAINTENANCE 
GENERAL REPAIR 

DUMP TRUCK & DRIVER 
FRONT ENO LOADER & OPER 
LABORER - 2 EA 
MATERIALS 

INSPECTION - 1 DAY @ 2 MEN/DAY 

MOWING -TRACTOR & OPERATOR 

ENVIRONMENT AL MONITORING 
GROUNDWATER SAMPLE COLLECTION 

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

GROUNDWATER SAMPLE ANALYSIS 
4 SAMPLES PLUS 2 SAMPLE QA/QC 

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

FIVE YEAR EDUCATIONAL PROGRAM 
PUBLIC MEETING - ANNUALIZED 

TWO YEAR DAT A REPORT TO 
MADEP - ANNUALIZED 

FIVE YEAR SITE REVIEW - ANNUALIZED 

TOT AL ANNUAL O&M COSTS 

QTY UNIT 

JOB# 

DATE 

8712-04 

24-Jan-97 

= =:==== = =====-== 

UNIT 
COST TOTAL 

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

2 DAY 770.00 $ 1,540 
2 DAY 825.00 1,650 

32 MNHR 33.50 1,072 , LS 1000.00 1,000 

16 MNHR 75.00 1,200 

5 DAY 500.00 2,500 

2 LS 1800.00 3,600 

12 SMPL 900.00 10,800 

0.1739 LS 5000.00 869 

0.4831 LS 1000.00 483 

0.1739 LS 15000.00 2,608 

$ 27,323 

---------- ----- ----------------------- ------- --------~ 
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.A. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

=== = == - =-=== = ===== - ==== = = == = = = === = ~= = == = === = === ====~== 
ANNUAL O&M COSTS 

AOC 11 
DESCRIPTION 

LANDFILL COVER MAINTENANCE 
GENERAL REPAIR 

DUMP TRUCK & DRIVER 
FRONT END LOADER & OPER 
LABORER - 2 EA 
MATERIALS 

INSPECTION - 0.5 DAY @ 2 MEN/DAY 

ENVIRONMENT AL MONITORING 
GROUNDWATER SAMPLE COLLECTION 

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

GROUNDWATER SAMPLE ANALYSIS 
4 SAMPLES PLUS 2 SAMPLE QA/QC 

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

FIVE YEAR EDUCATIONAL PROGRAM 
PUBLIC MEETING - ANNUALIZED 

TWO YEAR DAT A REPORT TO 
MADEP - ANNUALIZED 

FIVE YEAR SITE REVIEW • ANNUALIZED 

TOT AL ANNUAL O&M COSTS 

QTY UNIT 
UNIT 
COST TOTAL 

----- ----· -·-··--- ---- --·-- ··---

1 DAY 770.00 $ 770 
1 DAY 825.00 825 

16 MNHR 33.50 536 
1 LS 500.00 500 

8 MNHR 75.00 600 

2 LS 1800.00 3,600 

12 SMPL 900.00 10,800 

0.1739 LS 5000.00 869 

0.4831 LS 1000.00 483 

0.1739 LS 15000.00 2,608 

$ 21,592 

·-······-·--·- ------- ----·-------- -- -- ------ -------

-··----·····-- -------~--------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

~===== ======= ==~ === ==== ====== = ==~== == 
ANNUAL O&M COSTS 

SA 12 
DESCRIPTION QTY UNIT 

JOB# 

DATE 

UNIT 
COST 

8712-04 

24-Jan-97 

TOTAL 
------------ -----------·------- ------------·•---- ---------- ---

LANDFILL COVER MAINTENANCE 
GENERAL REPAIR 

DUMP TRUCK & DRIVER 
FRONT END LOADER & OPER 
LABORER - 2 EA 
MATERIALS 

INSPECTION - 0.5 DAY@ 2 MEN/DAY 

MOWING -TRACTOR & OPERATOR 

ENVIRONMENT AL MONITORING 
GROUNDWATER SAMPLE COLLECTION 

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

GROUNDWATER SAMPLE ANALYSIS 
4 SAMPLES PLUS 2 SAMPLE QA/QC 

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

FIVE YEAR EDUCATIONAL PROGRAM 
PUBLIC MEETING - ANNUALIZED 

TWO YEAR DAT A REPORT TO 
MADEP - ANNUALIZED 

FIVE YEAR SITE REVIEW - ANNUALIZED 

TOT AL ANNUAL O&M COSTS 
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1 DAY 
1 DAY 

16 MNHR 
1 LS 

8 MNHR 

0.5 DAY 

2 LS 

12 SMPL 

0.1739 LS 

0.4831 LS 

0.1739 LS 

770.00 $ 770 
825.00 825 

33.50 536 
500.00 500 

75.00 600 

500.00 250 

1800.00 3,600 

900.00 10,800 

5000.00 869 

1000.00 483 

15000.00 2,608 

$ 21,842 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 

. DATE 

8712-04 

24-Jan-97 

====== -=== == = == == = ======== = = = === = == === ======= ======= 
ANNUAL O&M COSTS 

SA 13 
DESCRIPTION 

LANDFILL COVER MAINTENANCE 
GENERAL REPAIR 

DUMP TRUCK & DRIVER 
FRONT END LOADER & OPER 
LABORER - 2 EA 
MATERIALS 

INSPECTION - 0.5 DAY @ 2 MEN/DAY 

MOWING -TRACTOR & OPERATOR 

ENVIRONMENT AL MONITORING 
GROUNDWATER SAMPLE COLLECTION 

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

GROUNDWATER SAMPLE ANALYSIS 
4 SAMPLES PLUS 2 SAMPLE QA/QC 

EQUIVALENT SEMI-ANNUALLY, SVOCs, 
INORGANIC$, WATER QUALITY PARAMETERS 

FIVE YEAR EDUCATIONAL PROGRAM 
PUBLIC MEETING - ANNUALIZED 

TWO YEAR DAT A REPORT TO 
MADEP - ANNUALIZED 

FIVE YEAR SITE REVIEW - ANNUALIZED 

TOT AL ANNUAL O&M COSTS 

QTY UNIT 

1 DAY 
1 DAY 

16 MNHR 
1 LS 

8 MNHR 

0.5 DAY 

2 LS 

12 SMPL 

0.1739 LS 

0.4831 LS 

0.1739 LS 

UNIT 
COST 

770.00 
825.00 

33.50 
500.00 

75.00 

500.00 

1800.00 

900.00 

5000.00 

1000.00 

15000.00 

---------- ------------------- ----- ---'-

----------- -------- ·--- --------- -------
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TOTAL 

$ 770 
825 
536 
500 

600 

250 

3,600 

10,800 

869 

483 

2,608 

$ 21,842 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

ANNUAL O&M COSTS 
AOC40 

DESCRIPTION QTY UNIT 

JOB# 

DATE 

UNIT 
COST 

8712-04 

24-Jan-97 

TOTAL 
--------------- -----------------·------------------------ -----·--- --------- -------------
O&M COSTS OCCURING OVER FIVE YEARS 

WETLANDS RESTORATION MONITORING (5 YEARS) 
1 DAY@ 2 MEN/DAY, SEMI-ANNUALLY 

BIOMONITORING, BIENNIALLY 
FOR 5 YEARS 

FIVE YEAR SITE REVIEW - ANNUALIZED 

32 MNHR 

0.4831 LS 

0.1739 LS 

TOT AL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS 

O&M COSTS OCCURING OVER THIRTY YEARS 
LANDFILL COVER MAINTENANCE 

GENERAL REPAIR 
DUMP TRUCK & DRIVER 1 DAY 
FRONT END LOADER & OPER 1 DAY 
LABORER - 2 EA 16 MNHR 
MATERIALS 1 LS 

INSPECTION - 0.5 DAY@ 2 MEN/DAY 8 MNHR 

MOWING - TRACTOR & OPERATOR 1 DAY 

SUBTOTAL THIS PAGE 

75.00 $ 2,400 

15000.00 7,246 

2500.00 435 

$ 10,081 

770.00 $ 770 
825.00 825 

33.50 536 
500.00 500 

75.00 600 

500.00 500 

$ 3,731 

---------- ------------------- -------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

====~= = ======================= ==~== = = === = === = == ======= 
ANNUAL O&M COSTS 

AOC40 
DESCRIPTION QTY UNIT 

--------------------------- ---------- ---
O&M COSTS OCCURING OVER THIRTY YEARS - TOT AL FROM PREVIOUS PAGE 

ENVIRONMENTAL MONITORING 

SEDIMENT SAMPLE COLLECTION 
4 LOCATIONS, ONCE EVERY 5 YEARS 

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

GROUNDWATER SAMPLE COLLECTION 
7 WELLS, SEMI-ANNUALLY (INCLUDES WELL PURGE, 

SAMPLE COLLECTION, AND SHIPPING) 

GROUNDWATER SAMPLE ANALYSIS 
7 SAMPLES PLUS 2 SAMPLE QA/QC 

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

FIVE YEAR EDUCATIONAL PROGRAM 
PUBLIC MEETING - ANNUALIZED 

TWO YEAR DATA REPORT TO 
MADEP - ANNUALIZED 

FIVE YEAR SITE REVIEW • ANNUALIZED 

TOTAL ANNUAL O&M COSTS FOR 30 YEAR ACTIVITIES 

------------- -- ----
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0.1739 LS 

0.8695 SMPL 

2 LS 

18 SMPL 

0.1739 LS 

0.4831 LS 

0.1739 LS 

UNIT 
COST 

1200.00 

715.00 

2700.00 

900.00 

5000.00 

1000.00 

15000.00 

$ 

$ 

TOTAL 

3,731 

209 

622 

5,400 

16,200 

869 

483 

2,608 

30,122 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
AL TERNA Tl VE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 

DATE 

8712-04 

24-Jan-97 

====== - - == == == =====~========= = = ===== === ======= =====~= 
ANNUAL O&M COSTS 

AOC41 
DESCRIPTION 

, _______ -----------------

LANDFILL COVER MAINTENANCE 
GENERAL REPAIR 

DUMP TRUCK & DRIVER 
FRONT END LOADER & OPER 
LABORER - 2 EA 
MATERIALS 

INSPECTION - 0.5 DAY@ 2 MEN/DAY 

MOWING -TRACTOR & OPERATOR 

ENVIRONMENT AL MONITORING 
GROUNDWATER SAMPLE COLLECTION 

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

GROUNDWATER SAMPLE ANALYSIS 
4 SAMPLES PLUS 2 SAMPLE QA/QC 

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

FIVE YEAR EDUCATIONAL PROGRAM 
PUBLIC MEETING - ANNUALIZED 

TWO YEAR DAT A REPORT TO 
MADEP • ANNUALIZED 

FIVE YEAR SITE REVIEW - ANNUALIZED 

TOT AL ANNUAL O&M COSTS 

QTY UNIT 

1 DAY 
1 DAY 

16 MNHR 
1 LS 

8 MNHR 

0.5 DAY 

2 LS 

12 SMPL 

0.1739 LS 

0.4831 LS 

0.1739 LS 

UNIT 
COST 

770.00 
825.00 

33.50 
500.00 

75.00 

500.00 

1800.00 

900.00 

5000.00 

1000.00 

15000.00 

-------------- ___ _____ , ________________ ----- - --------

------------- --- , _______________ ------
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TOTAL 

$ 770 
825 
536 
500 

600 

250 

3,600 

10,800 

869 

483 

2,608 

$ 21,842 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 7: CAP-IN-PLACE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

ANNUAL O&M COSTS 
SUMMARY SHEET 

DESCRIPTION QTY 
-------------- ·---------------------- ------ ----
TOTAL SA 6 

TOTAL AOC 9 

TOTAL AOC 11 

TOTAL SA 12 

TOTAL SA 13 

TOTAL AOC 40 

TOTAL AOC 41 

ANNUAL O&M COSTS - FOR 30 YEARS 

UNDEVELOPED DESIGN DETAILS ·25% 

TOTAL ANNUAL O&M COSTS - 30 YEARS 

ADDITIONAL ANNUAL O&M COSTS - FOR 5 YEARS 

TOTAL AOC 40 

UNDEVELOPED DESIGN DETAILS ·25% 

TOT AL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS 

UNIT 

JOB# 

DATE 

UNIT 
COST 

----------------- ------ --- ----------- -
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$ 

8712-04 

24-Jan-97 

TOTAL 

21,842 

27,323 

21,592 

21,842 

21,842 

30,122 

21,842 

41,595 

$ 208,000 

$ 

$ 

10,081 

2,919 

13,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P.A. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

====== ==---=======-=========== ===~~== == = = ====== === = === 

DIRECT COSTS 

COST SUMMARY TABLE 

DESCRIPTION 

LIMITED REMOVAL AT AOC 11 
EXCAVATE AND CONSOLIDATE 

SA 6 
AOC9 
SA 12 
SA 13 
AOC40 
AOC41 
CONSOLIDATION LANDFILL CONSTRUCTION 

TOT AL DIRECT COSTS 

INDIRECT COSTS 
HEAL TH AND SAFETY 
LEGAL, ADMIN, PERMITTING 
ENGINEERING 
SERVICES DURING CONSTRUCTION 

TOT AL INDIRECT COSTS 

TOT AL CAPITAL (DIRECT + INDIRECT) COST 

OPERATING AND MAINTENANCE COSTS 
TOTAL ANNUAL O&M COSTS FOR AOC 1 1 FOR 2 YRS 

QTY 

TOT AL ANNUAL O&M COSTS FOR NEW LANDFILL FOR 30 YRS 
TOT AL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YRS 

TOTAL PRESENT WORTH OF OPERATING AND MAINTENANCE COSTS 

TOTAL COSTS 

UNIT 
UNIT 
COST TOTAL 

$ 44,000 

64,000 
3,835,000 

490,000 
502,000 

3,370,000 
93,000 

5,240,000 

$ 13,638,000 

5.00% $ 682,000 
5.00% 682,000 

10.00% 1,364,000 
10.00% 1,364,000 

---·-----------·-
$ 4,092,000 

$ 17,730,000 

$ 4,000 
$ 23,000 
$ 29,000 

$ 411,000 

$18,141,000 

------------ ------------------------------·----- --- ------ --- ---------- --------------

-- - --------------- --------------·--------c-- ------ -------- -----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P. R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

== == = == = = ====== = ============= ===== = = === ======= ======= 
LIMITED REMOVAL AND DISPOSAL IN CONSOLIDATION LANDFILL AOC 11 

-------·---·---- ...... 
MOB/DEMOB (IN and OUT) 

DUMP TRUCKS 
BACKHOE 
ROLLER 

TOILET- 1 EA 
WATER COOLER - 1 EA 
WATER 

PICK-UP (2 EA) 

FOREMEN 

EXCAVATION OF DEBRIS -
BACKHOE & OPERATOR 

DESCRIPTION 
-·· -·-·-·-- ·•·- ·•--

TRANSPORT TO ON-SITE CONSOLIDATION 
LANDFILL - DUMP TRUCK & DRIVER - 2 EA 

QTY UNIT 
---- -·-·------

4 EA 
2 EA 
2 EA 

1 WK 
1 WK 
5 DAY 

0.5 MON 

50 MNHR 

5 DAY 

10 DAY 

TOTAL THIS PAGE 

UNIT 
COST TOTAL 

-·-----·--·--·-···---·-

385.00 $ 1,540 
730.00 1,460 
785.00 1,570 

25.00 25 
25.00 25 
15.00 75 

1000.00 500 

55.00 2,750 

1460.00 7,300 

770.00 7,700 

$ 22,945 ·---- _____________ , _____________ ------ ------------- ----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P.R. MARTIN 

-= -= = = = -== = = == = = -= == ~== = == == =~ = = == = == 
LIMITED REMOVAL AND DISPOSAL IN CONSOLIDATION LANDFILL AOC 11 

TOTAL PREVIOUS PAGE 

BACKFILL 

DESCRIPTION 

PURCHASED FROM OFF-SITE 
UNCLUDING 30% SWELL FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT 
FERTILIZE, SEED, MULCH 

·--··- ---··--- ---- --

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL AOC 11 

QTY UNIT 

625 CY 

2 DAY 
5000 SY 

JOB# 8712-04 

DATE 24-Jan-97 

===== === ;;:::: ==: = = === 

UNIT 
COST 

10.00 

1570.00 
0.50 

$ 

$ 

TOTAL 

22,945 

6,250 

3,140 
2,500 

9,165 

44,000 

---- ---------------------------·----- ------ ----- - ----

----------·---------- ----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

LOCATION: DEVENS, MASSACHUSETTS 
ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

====== -----================--- ======= 
EXCAVATE AND CONSOLIDATE SA 6 

DESCRIPTION QTY UNIT 

JOB# 8712-04 

DATE 24-Jan-97 

=== = === ======::::: 

UNIT 
COST TOTAL 

---------- ----------,-------·-----------·---- ·----- ------ ------- -- ---------------
MOB/DEMOB 

BACKHOE TO SA 6 
DOZER & ROLLER TO SA 6 
DUMP TRUCK 

ACCESS ROAD - 675 LF x 15' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 
GRAVEL - 12" THICK 
GEOFABRIC 

CLEAR TREES FROM SITE 

ARCHAEOLOGICAL SURVEY OF LANDFILL 
PROJECT MANAGER 
PRINCIPAL INVESTIGATOR 
PROJECT ARCHAEOLOGIST 
ASSIST ANT ARCHAEOLOGIST 
WORK PROCESSOR 
ODCs 
MILAGE 
PER DIEM 

UXO CLEARANCE 

FOREMAN 

EXCAVATION & HAULING 
BACKHOE & OPERATOR 
LABORER 
DUMP TRUCK & DRIVER - 3 EA 

2 EA 
2 EA 
6 EA 

1 DAY 
1125 SY 
1125 SY 

0.25 AC 

1 DAY 
1 DAY 
7 DAY 
6 DAY 
1 DAY 
1 LS 

1000 MILE 
5 DAY 

2 DAY 

100 HR 

2 DAY 
16 HA 

6 DAY 

SPREAD & COMPACT AT ON-SITE CONSOLIDATION LANDFILL (INLC 50% SWELL FACTOR) 
ROLLER & OPERATOR 2 DAY 

REMOVE ACCESS ROAD (-70 LF) 
BACKHOE & OPERATOR 
DUMP TRUCK & DRIVER 
LABORER 

0.5 DAY 
0.5 DAY 

4 HR 

730.00 
660.00 
385.00 

1760.00 
5.00 
2.00 

6000.00 

405.00 
365.00 
265.00 
185.00 
175.00 
100.00 

0.25 
60.00 

1800.00 

55.00 

1460.00 
33.50 

770.00 

1570.00 

1460.00 
770.00 

33.50 

---------------- ----·- -·--------------- ----- --------
TOTAL THIS PAGE 

$ 1,460 
1,320 
2,310 

1,760 
5,625 
2,250 

1,500 

405 
365 

1,855 
1,110 

175 
100 
250 
300 

3,600 

5,500 

2,920 
536 

4,620 

3,140 

730 
385 
134 

$ 42,350 
·---------------- ----- --------------- ------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P.R. MARTIN 

EXCAVATE AND CONSOLIDATE SA 6 

DESCRIPTION 
------------- ------- ---
TOT AL PREVIOUS PAGE 

BACKFILL PURCHASED FORM OFF-SITE 
(INCLUDING 30% SWELL FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT 
FERTILIZE, SEED, MULCH 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL SA 6 

QTY UNIT 

650 CY 

1 DAY 
1200 SY 

JOB# 

DATE 

UNIT 
COST 

10.00 

1570.00 
0.50 

$ 

$ 

8712-04 

24-Jan-97 

TOTAL 

42,350 

6,500 

1,570 
600 

12,980 

64,000 

------------- ---------- ------------- ----- ---------- ----------··-· 

---·------- --------·------------ -----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P.R. MARTIN 

:::::::::====-= ============= ===-= = === = = == = ==== - - -
EXCAVATE AND CONSOLIDATE AOC 9 

DESCRIPTION QTY UNIT 

MOB/DEMOB (IN and OUT) 
DUMP TRUCKS 32 EA 
BACKHOE 4 EA 
ROLLER 8 EA 

OFFICE TRAILER 5 MON 
STORAGE TRAILER 5 MON 
SET UP TRAILER 2 EA 

TOILET- 2 EA 44 WK 
WATER COOLER - 2 EA 44 WK 
WATER 220 DAY 
TELEPHONE SERVICE 5 MON 
ELECTRICITY 5 MON 
PICK-UP (2 EA) 10 MON 

PUMPS, TOOLS, MINOR EQUIPMENT 1 LS 

SITE SUPERINTENDANT ( 5 MON• 210 HR/MON) 1050 MNHR 
FOREMEN (5 MON • 210 HR/MON) 1050 MNHR 
CLERK/TYPIST (5 MON • 168 HR/MON) 840 MNHR 

CLEAR TREES 2.5 AC 

EROSION CONTROL 700 LF 

UXO CLEARANCE 70 DAY 

EXCAVATION OF 112000 CY OF DEBRIS 
BACKHOE & OPERATOR (2 EA) 140 DAY 

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

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT 
ROLLER & OPERA TOR (4 EA) 280 DAY 

TOTAL THIS PAGE 

JOB# 

DATE 

== == === 

UNIT 
COST 

385.00 
730.00 
785.00 
150.00 
100.00 
500.00 

25.00 
25.00 
15.00 

500.00 
250.00 

1000.00 

2500.00 

65.00 
55.00 
25.00 

6900.00 

5.00 

1800.00 

1460.00 

770.00 

1570.00 

8712-04 

24-Jan-97 

===== = = 

$ 

TOTAL 

12,320 
2,920 
6,280 

750 
500 

1,000 

1,100 
1,100 
3,300 
2,500 
1,250 

10,000 

2,500 

68,250 
57,750 
21,000 

17,250 

3,500 

126,000 

204,400 

862,400 

439,600 

$ 1,845,670 
·------- ---·-···-·-·------.. -
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P. R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

====== -=- - ===== = ======~======= ======= ~== ======= ======= 
EXCAVATE AND CONSOLIDATE AOC 9 

DESCRIPTION 
------------- ----------·---
TOT AL PREVIOUS PAGE 

BACKFILL (112,000 * 1 .3 = 145,600 CY REQUIRED) 
AVAILABLE FROM CONSOLIDATION LANDFILL EXCAVATION 
LOAD STOCKPILED BACKFILL 
HAUL & DUMP 

PURCHASED FROM OFF-SITE 
(INCLUDING 30% SWELL FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT (2 EA) 
FERTILIZE, SEED, MULCH 
WETLAND RESTORATION 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL AOC 9 

QTY UNIT 

88750 CY 
110 DAY 
330 DAY 

56850 CY 

182 DAY 
36300 SY 

0.1 AC 

UNIT 
COST 

0.00 
825.00 
770.00 

10.00 

1570.00 
0.50 

50000.00 

TOTAL 

$ 1,845,670 

0 
90,750 

254,100 

568,500 

285,740 
18,150 
5,000 

767,090 

$ 3,835,000 

----------------- ------------------------------ ------ -------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

~===== -~=--=-== = ===~==== = ===== = = ===== === ~====== ===== ~= 
EXCAVATE AND CONSOLIDATE SA 1 2 

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 

TOT AL THIS PAGE $ 222,928 
---------- ------------ ·---- ---------- --------- ------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P. R. MARTIN 

EXCAVATE AND CONSOLIDATE SA 12 

DESCRIPTION 
---------------- --------------
TOT AL PREVIOUS PAGE 

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT 
ROLLER & OPERATOR 

BACKFILL PURCHASED FROM OFF-SITE 
(INCLUDING 30% SWELL FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT 
FERTILIZE, SEED, MULCH 
WETLANDS RESTORATION 

REMOVE ACCESS ROAD 
BACKHOE & OPERATOR 
DUMP TRUCK & DRIVER (2 EA) 
LABORER (2 EA) 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL SA 12 

JOB# 

DATE 

UNIT 
QTY UNIT COST 

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

12 DAY 1570.00 

11700 CY 10.00 

15 DAY 1570.00 
2400 SY 0.50 

0.1 AC 50000.00 

1 DAY 1460.00 
2 DAY 770.00 

16 HR 33.50 

--------·---------- ----------------- ----- ---------

Page 9 

8712-04 

24-Jan-97 

TOTAL 
---·----·•--------
$ 222,928 

18,840 

117,000 

23,550 
1,200 
5,000 

1,460 
1,540 

536 

97,947 
---------------------
$ 490,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6; 12, 13; AND 

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

ESTIMATOR: P.R. MARTIN 

====== -- - --- ===~==== ========== 
EXCAVATE AND CONSOLIDATE SA 13 

DESCRIPTION 
.. ·--·----- ·-·--------•·-•-----·•--·-" 

MOB/DEMOB (IN and OUT) 
DUMP TRUCKS 
BACKHOE 
ROLLER 

OFFICE TRAILER 
STORAGE TRAILER 
SET UP TRAILER 

TOILET- 2 EA 
WATER COOLER - 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 

SITE SUPERINTENDANT (1.5 MON • 210 HR/MON) 
FOREMEN (1.5 MON • 210 HR/MON) 
CLERK/TYPIST (1.5 MON • 168 HR/MON) 

ACCESS ROAD - 200 LF x 20' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 
GRAVEL - 12" THICK 
SPREAD & COMPACT 
GEOFABRIC 

CLEAR TREES 

EROSION CONTROL 

UXO CLEARANCE 

EXCAVATION OF 10000 CY OF DEBRIS 
BACKHOE & OPERATOR 

= = = = = :::; = 

QTY 

6 
2 
2 

1 .5 
1.5 

2 

12 
12 
60 

1.5 
1 .5 

3 

315 
315 
252 

0.5 
150 

0.25 
450 
0.5 

300 

15 

13 

JOB# 

DATE 

======= 

UNIT 
UNIT COST 

--·------

EA 385.00 
EA 730.00 
EA 785.00 

MON 150.00 
MON 100.00 

EA 500.00 

WK 25.00 
WK 25.00 
DAY 15.00 
MON 500.00 
MON 250.00 
MON 1000.00 

MNHR 65.00 
MNHR 55.00 
MNHR 25.00 

DAY 1760.00 
CY 10.00 

DAY 1570.00 
SY 1.00 
AC 6900.00 

LF 5.00 

DAY 1800.00 

DAY 1460.00 
TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED) 

DUMP TRUCK & OPERATOR (10 EA) 130 DAY 770.00 

REMOVE ACCESS ROAD 
BACKHOE & OPERATOR 1 DAY 1460.00 
DUMP TRUCK & DRIVER (2 EA) 2 DAY 770.00 
LABORER (2 EA) 16 HR 33.50 

·------······-- --·-
TOTAL THIS PAGE 

Page 10 

8712-04 

24-Jan-97 

=====-= = 

TOTAL 

$ 2,310 
1,460 
1,570 

225 
150 

1;000 

300 
300 
900 
750 
375 

3,000 

20,475 
17,325 

6,300 

880 
1,500 

393 
450 

3,450 

1,500 

27,000 

18,980 

100,100 

1,460 
1,540 

536 

$ 214,229 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P. R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

== == == ==-== == = ==== = = == === = === === == == == = == == == = ======= 
EXCAVATE AND CONSOLIDATE SA 13 

DESCRIPTION 
--------- ___ , ________ _ 

TOT AL PREVIOUS PAGE 

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT 
ROLLER & OPERA TOR 

BACKFILL PURCHASED FROM OFF-SITE 
(INCLUDING 30% SWELL FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT 
FERTILIZE, SEED, MULCH 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL SA 13 

QTY UNIT 
-·---·--·-·--·----·-··-

20 DAY 

13000 CY 

16 DAY 
2400 SY 

UNIT 
COST TOTAL 

--- -----··· ·---·••-•·--

$ 214,229 

1570.00 31,400 

10.00 130,000 

1570.00 25,120 
0.50 1,200 

100,052 

$ 502,000 

--------------------------------------- ------------------- -----
------------------------ - -------- -----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P.R. MARTIN 

== == == - = ============~ = == =~~ === 
EXCAVATE AND CONSOLIDATE AOC 40 

SITE PREPARATION 
DESCRIPTION 

======= 

QTY UNIT 
------···--·-··· ------- ---

ACCESS ROAD • 600 LF (SEDIMENT REMOVAL AREA I) 
CLEAR & GRUB LIGHT VEGETATION 
GRADE· DOZER & OPERATOR 
GRAVEL· 12" THICK 
SPREAD & COMPACT 
FILTER FABRIC 

PARKING AREA 
CLEAR & GRUB LIGHT VEGETATION 
GRADE· DOZER & OPERATOR 
GRAVEL· 12" THICK 
SPREAD & COMPACT 

SEDIMENT DEWATERING PAD 
CLEAR & GRUB LIGHT VEGETATION 
GRADE • DOZER & OPERATOR 
GRAVEL· 12" THICK 
SPREAD & COMPACT 
LINER 
SUMP & SUMP PUMP 

DECON AREA - 1 O'x20' 

WORK PLATFORM (SEDIMENT REMOVAL AREA II) 

GRADE· DOZER & OPERATOR 
GRAVEL - 12" THICK 
SPREAD & COMPACT 
FIL TEA FABRIC 

0.3 AC 
0.5 DAY 

450 CY 
0.5 DAY 

1350 SY 

0.25 AC 
0.5 DAY 

400 CY 
0.5 DAY 

0.25 AC 
0.5 DAY 

400 CY 
0.5 DAY 

10000 SF 
1 LS 

3 EA 

0.25 DAY 
150 CY 

0.25 DAY 
450 SY 

JOB# 

DATE 

UNIT 
COST 

4300.00 
1760.00 

10.00 
1570.00 

1.00 

4300.00 
1760.00 

10.00 
1570.00 

4300.00 
1760.00 

10.00 
1570.00 

1.00 
2500.00 

5000.00 

1760.00 
10.00 

1570.00 
1.00 

8712-04 

24-Jan-97 

TOTAL 
----·----------------

$ 1,290 
880 

4,500 
785 

1,350 

1,075 
880 

4,000 
785 

1,075 
880 

4,000 
785 

10,000 
2,500 

15,000 

440 
1,500 

393 
450 

··---·-·--- ---------------- ------------------
TOTAL SITE PREPARATION $ 52,568 
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P. R. MARTIN 

=== == = -- - -===-===== •========== 
EXCAVATE AND CONSOLIDATE AOC 40 

MOBILIZATION 
DESCRIPTION 

_______ .. _____ _____ --·-------------------------
EQUIPMENT (IN and OUT) 

FRAC TANK 
DEWATERING PUMP & HOSE 
DUMP TRUCKS 
BACKHOE 
ROLLER 
CLAM SHELL 

OFFICE TRAILER 
STORAGE TRAILER 
TRAILER DELIVERY, SET-UP, REMOVAL 
TOILET - 2 EA 
WATER COOLER - 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 
OFFICE EQUIPMENT 
PUMPS, TOOLS, MINOR EQUIPMENT 

LABORER (2 MEN*10 DAY/MAN*8 HR/DAY) 
CARPENTER (2 MEN*10 DAY/MAN*8 HR/DAY) 
ELECTRICIAN (2 MEN*10 DAY/MAN*8 HR/DAY) 

SITE SUPERINTENDANT (7 MON* 21 OHR/MON) 
FOREMAN (7 MON* 21 OHR/MON) 
CLERK/TYPIST (7 MON* 168HR/MON) 

======= - --

QTY UNIT 
---·-·----

8 EA 
4 EA 

16 EA 
2 EA 
4 EA 
2 EA 

7 MON 
7 MON 
2 EA 

60 WK 
QO WK 

300 DAY 
7 MON 
7 MON 

14 MON 
7 MON 
1 LS 

160 MNHR 
160 MNHR 
160 MNHR 

1470 MNHR 
1470 MNHR 
1176 MNHR 

TOTAL MOBILIZATION 

JOB# 8712-04 

DATE 24-Jan-97 

======= ::;:::=;:::::;:===== 

UNIT 
COST TOTAL 

----·--· -·---•··---·-·------

250.00 $ 2,000 
100.00 400 
385.00 6,160 
730.00 1,460 
785.00 3,140 
640.00 1,280 

150.00 1,050 
150.00 1,050 
300.00 600 

25.00 1,500 
25.00 1,500 
15.00 4,500 

500.00 3,500 
250.00 1,750 

1000.00 14,000 
1000.00 7,000 
5000.00 5,000 

33.50 5,360 
48.00 7,680 
50.50 8,080 

65.00 95,550 
55.00 80,850 
25.00 29,400 

$ 282,810 
, ___ ------------------- ------ -------- -------............ -
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P.R. MARTIN 

====== -===-=-===== = ======= = == = ====~== 
EXCAVATE.AND CONSOLIDATE AOC 40 

SEDIMENT REMOVAL AND DISPOSAL 
DESCRIPTION 

·······-·------ ---
QTY UNIT 

CONSTRUCT SILT FENCE AROUND 650 LF 
CONT AMINA TED AREAS 

EXCAVATE WITH CLAMSHELL 19 DAY 
1 200 CY SEDIMENTS + 600 CY ACCESS ROADS/WORK PLATFORMS 

HAUL SEDIMENTS TO DEWATERING PAD 38 DAY 
(2 EA DUMP TRUCK & DRIVER) 

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

LABORERS - 2 EA FOR 25 DAYS 

TCLP TESTING 

ON·SITE STABILIZATION OF SEDIMENTS 
WITH SAND 

TRANSPORTATION AND DISPOSAL AT CONSOLIDATION LANDFILL 
(3 EA DUMP TRUCK & DRIVER) 

400 MNHR 

2 SMPL 

400 CY 

30 DAY 

JOB# 8712·04 

DATE 24·Jan·97 

==-====;:::; == = ==-== 

UNIT 
COST 

5.00 $ 

1280.00 

770.00 

825.00 

33.50 

1500.00 

15.00 

770.00 

TOTAL 

3,250 

24,320 

29,260 

8,250 

13,400 

3,000 

6,000 

23,100 

TRANSPORTATION OF WATER 

TREATMENT OF DEWATERING WATER 

PUMP WATER FROM DEWATERING PAD 

140000 GAL INCL WITH DISPOSAL 

1 LS 

12 DAY 
TO PONDS 

21800.00 

50.00 

····-··---·-- ······--·····-------------- ----- -------
TOT AL SEDIMENT REMOVAL AND DISPOSAL 

21,800 

600 

$ 132,980 

·-·-·····-·--· ·-···-··---- ----------- ----- --------- ----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41 , and SA 6, 12, 13; AND 

LOCATION: DEVENS, MASSACHUSETTS 
ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

====== ================ ===== == = 
EXCAVATE AND CONSOLIDATE AOC 40 

DRUM REMOVAL AND DISPOSAL 
DESCRIPTION 

------------- --
QTY 

·------ ------·---
UNIT 

JOB# 

DATE 

UNIT 
COST 

8712-04 

24-Jan-97 

TOTAL 
- --------- ------·---- -----------------

3 DAY BACKHOE & OPERATOR 

LABORER - 2 EA, 3 DA VS 48 MNHR 

1460.00 $ 

33.50 

4,380 

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 

--------------- ------------------ --------------- ----- --- ---------------- -----
TOT AL DRUM REMOVAL AND DISPOSAL $ 11,298 

----------- ---·--- ·----- --------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P.R. MARTIN 

====== =-====== ==- -= ======== ~= = 
EXCAVATE AND CONSOLIDATE AOC 40 

EXCAVATION AND BACKFILL 
DESCRIPTION 

CLEAR & GRUB SITE 

EROSION CONTROL 

SUMP PUMP & HOSES 

UXO CLEARANCE 

EXCAVATION OF 1 10000 CY OF DEBRIS 
BACKHOE & OPERATOR 

======= = = = 

QTY UNIT 
--------

4 AC 

500 LF 

6 MON 

138 DAY 

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

DUMP TRUCK & DRIVER (8 EAi 1100 DAY 

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT 
ROLLER & OPERATOR (2 EA) 276 DAY 

BACKFILL PURCHASED FROM OFF-SITE 
(INCLUDING 30% SWELL FACTOR) 18710 CY 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT 24 DAY 
FERTILIZE, SEED, MULCH 19360 SY 

WETLANDS RESTORATION 4 AC 

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

GUIDE RAIL ALONG ROAD 1000 LF 

JOB# 8712-04 

DATE 24-Jan-97 

======= ==== === 

UNIT 
COST TOTAL .. _ _ ,.. __ , ____ 

4300.00 $ 17,200 

5.00 2,500 

2500.00 15,000 

1800.00 248,400 

1460.00 201,480 

770.00 847,000 

1570.00 433,320 

10.00 187,100 

1570.00 37,680 
0.50 9,680 

50000.00 200,000 

2400.00 4,800 

12.50 12,500 

-------------- ------------------ -------------- -----
TOTAL EXCAVATION AND BACKFILL $ 2,216,660 

- --------------- ---·------------- -------------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P. R. MARTIN 

EXCAVATE AND CONSOLIDATE AOC 40 

DESCRIPTION 

TOTAL SITE PREPARATION 

TOT AL MOBILIZATION 

TOTAL SEDIMENT REMOVAL AND DISPOSAL 

TOTAL DRUM REMOVAL AND DISPOSAL 

TOT AL EXCAVATION AND BACKFILL 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL AOC 40 

QTY UNIT 

JOB# 8712-04 

DATE 24-Jan-97 

===;:::;:==== = ===-=== 

UNIT 
COST TOTAL 

------·-·------ -----

$ 52,568 

282,810 

132,980 

11,298 

2,216,660 

673,685 

$ 3,370,000 

---------·-· ·····---------------- ----- --------- ------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

LOCATION: DEVENS, MASSACHUSETTS 
ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

= = ==~= --====== =-==~======= =- == = ====== === ~====== ======= 
EXCAVATE AND CONSOLIDATE AOC 41 

DESCRIPTION QTY UNIT 
.......... -----·-----·-

MOB/DEMOB (IN and OUT) 
BACKHOE TO AOC 41 2 EA 
DOZER & ROLLER TO AOC 41 2 EA 

FOREMAN 100 HR 

ACCESS ROAD - 350 LF x 20' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 
GRAVEL - 12" THICK 800 SY 
GEOFABRIC 800 SY 

CLEAR TREES 0.5 AC 

EROSION CONTROL 150 LF 

UXO CLEARANCE 3 DAY 

EXCAVATION OF 1 500 CY OF DEBRIS 
BACKHOE & OPERATOR 2 DAY 

TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED) 
DUMP TRUCK & DRIVER (10 EA) 20 DAY 

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT 
ROLLER & OPERA TOR 

BACKFILL PURCHASED FROM OFF-SITE 
(INCLUDING 30% FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT 
FERTILIZE, SEED, MULCH 

REMOVE ACCESS ROAD (-110 LFI 
FRONT END LOADER & OPERATOR 
DUMP TRUCK & DRIVER (2 EAi 
LABORER (2 EA) 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL AOC 41 

3 DAY 

1950 CY 

3 DAY 
700 SY 

1 DAY 
2 DAY 

16 HR 

UNIT 
COST TOTAL 

730.00 $ 1,460 
660.00 1,320 

55.00 5,500 

1760.00 880 
5.00 4,000 
2.00 1,600 

6000.00 3 ,000 

5.00 750 

1800.00 5,400 

1460.00 2,920 

770.00 15,400 

1570.00 4,710 

10.00 19,500 

1570.00 4,710 
0.50 350 

825.00 825 
770.00 1,540 

33.50 536 

18,599 

$ 93,000 

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

--------- --------- --------- -------- -------------- -------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P. R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

==== = = -=--= == ==-=== = = = =~====== ======= = = = ======= ======= 
CONSOLIDATION LANDFILL CONSTRUCTION 

UNIT 
DESCRIPTION QTY UNIT COST TOTAL _______ .. _______ ------·-
--------· -------·-·•·--··--

MOBILIZATION 
DUMP TRUCKS - 1 6 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 11 10 DAY/MAN 11 8 HR/DAY) 160 MNHR 33.50 5,360 
CARPENTER (2 MEN*10 DAY/MAN 11 8 HR/DAY) 160 MNHR 48.00 7,680 
ELECTRICIAN (2 MEN*10 DAY/MAN 11 8 HR/DAY) 160 MNHR 50.50 8,080 

SITE SUPERINTENDANT (9 MON 11 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 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

LOCATION : DEVENS, MASSACHUSETTS 
ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

== = == = = ====== = ======= •======= === ==== === = ====== ======= 
CONSOLIDATION LANDFILL CONSTRUCTION 

SITE PREPARATION 
DESCRIPTION QTY UNIT 

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 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P.R. MARTIN 

CONSOLIDATION LANDFILL CONSTRUCTION 
LINER CONSTRUCTION 

DESCRIPTION 

EXCAVATE LANDFILL BASE & BY-PASS DITCH 
BACK HOE & OPERATOR (2 EA) 

HAUL TO ON-SITE STOCKPILE (23250 CY) 
DUMP TRUCK & DRIVER (3 EA) 

HAUL TO AOC-9 & STOCKPILE (88750 CY) 
DUMP TRUCK & DRIVER (16 EA) 

DOZER & OPERATOR 

CLAY 
GEOMEMBRANE 
FIL TEA FABRIC 
10-2 SAND DRAINAGE LAYER 
10-3 SAND DRAINAGE LA YER 
ROLLER & OPERA TOR 

DRAINAGE PIPING 
6" DIA PERF PVC PIPE 
12" DIA SOLID WALL PVC PIPE 
6"x12" PVC WYE 

LEACHATE PUMPING CHAMBER 
5' DIA PRECAST MANHOLE 
FRAME, COVER, ETC. 
CONCRETE FILL PAD, SUMP, ELECTRICAL 

CONTROLS, ALARM, FILL PIPING, BOLLARDS 
HAUL LEACHATE TO BASE TREATMENT PLANT 

10 HR/DAY 11 5 DAY/WK 11 52 WK 

NOTE: ALL LINER SOIL MA TERI AL QUANTITIES 
INCLUDE A 30% SWELL FACTOR 

====== = = 

QTY 

126 

45 

880 
55 

31850 
330000 
330000 

15925 
15925 

80 

2500 
1600 

5 

10 
1 
1 

2600 

JOB# 

DATE 

= ===== = 

UNIT 
UNIT COST 

· - ---·- ·· ·- '""''"''"' _,.. 

DAY 1460.00 

DAY 770.00 

DAY 770.00 
DAY 1760.00 

CY 10.00 
SF 0.65 
SF 0.10 
CY 12.00 
CY 17.00 

DAY 1570.00 

LF 6.00 
LF 15.00 
EA 500.00 

VLF 250.00 
LS 300.00 
LS 35000.00 

HR 100.00 

---------------- ---------------------·--------- ------ --- ----------
TOT AL LINER CONSTRUCTION 
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8712-04 

24-Jan-97 

= = ===== 

TOTAL 

$ 183,960 

34,650 

677,600 
96,800 

318,500 
214,500 

33,000 
191,100 
270,725 
125,600 

15,000 
24,000 

2,500 

2,500 
300 

35,000 

260,000 

$ 2,485,735 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P. R. MARTIN 

====== = ========~==~==;== = ===-
CONSOLIDATION LANDFILL CONSTRUCTION 

FINAL COVER CONSTRUCTION 
DESCRIPTION 

·-·---·--------· -----·---•---·--•··· 

SUBGRADE BUFFER 
TEXTURED GEOMEMBRAND 
FILTER FABRIC 
10-3 SAND DRAINAGE LA YER 
MOISTURE RETENTION LA YER 
VEGETATIVE LAYER 
ROLLER & OPERATOR 

HYDROSEEDING 
SEED, FERTILIZE, MULCH 

MONITORING WELLS 

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

= = = = = == == = 

QTY UNIT 
----·•--·-·--·-•--

15925 CY 
330000 SF 
330000 SF 

15925 CY 
23900 CY 

7950 CY 
80 DAY 

10 AC 

4 EA 

------·-------- ---------------- ----- ---

JOB# 8712-04 

DATE 24-Jan-97 

======= ==== == == 

UNIT 
COST TOTAL 

-------·-----··-• 

10.00 $ 159,250 
0.80 264,000 
0.10 33,000 

17.00 270,725 
10.00 239,000 
14.00 111,300 

1570.00 125,600 

2000.00 20,000 

2500.00 10,000 

TOTAL FINAL COVER CONSTRUCTION $ 1,232,875 
-------------- ------------------- ----- --- --------------- -------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P.R. MARTIN 

====== =======~==== = ===== ====== 
CONSOLIDATION LANDFILL CONSTRUCTION 

DESCRIPTION 
-------------- ---·-----------

TOTAL MOBILIZATION 

TOT AL SITE PREPARATION 

TOT AL LINER CONSTRUCTION 

TOT AL FINAL COVER CONSTRUCTION 

UNDEVELOPED DESIGN DETAILS -25% 

TOT AL CONSOLIDATION LANDFILL CONSTRUCTION 

======= 

QTY UNIT 

JOB# 8712-04 

DATE 24-Jan-97 

=:.:::== === ======= 

UNIT 
COST TOTAL 

$ 357,910 

115,500 

2,485,735 

1,232,875 

1,047,980 

$ 5,240,000 

·--------------- ------ --- ------ -----------------

------------- -------·-------------- ----- --------- ----------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

====== ======== -== ========<== = ======< === ======= ======= 
ANNUAL O&M COSTS 

LIMITED REMOVAL AT AOC 1 1 
DESCRIPTION 

--------------
QTY 

O&M COSTS TWICE PER YEAR FOR TWO YEARS FOR SITE RESTORATION 
DUMP TRUCK & DRIVER 
MATERIALS 
LABORER - 2 EA 

UNDEVELOPED DESIGN DETAILS ·25% 

TOT AL ANNUAL O&M COSTS 

UNIT 
--·----•-·· 

2 DAY , LS 
32 MNHR 

UNIT 
COST 

770.00 $ 

500.00 
33.50 

$ 

TOTAL 

1,540 
600 

1,072 

888 

4,000 

-------- -------------------- ----- --------- ----'-----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P. R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

=== === --- ------- -- --========= === ==== === ==== === ====== = 
ANNUAL O&M COSTS 

CONSOLIDATION LANDFILL 
DESCRIPTION QTY 

---------- ------------------------------ -----
O&M COSTS OCCURING OVER THIRTY YEARS FOR CONSOLIDATION LANDFILL 

FIVE YEAR SITE REVIEW- ANNUALIZED 0.1810 

ENVIRONMENT AL MONITORING 
GROUNDWATER, 4 WELLS, SEMI-ANNUALLY 

GENERAL PARAMETERS & METALS 8 

LANDFILL COVER MAINTENANCE 
INSPECTION - 2 DAY @ 2 MEN/DAY 32 
GENERAL REPAIR 

DUMP TRUCK & DRIVER 1 
FRONT END LOADER & OPERATOR 1 
LABORER - 2 EA 16 
MATERIALS 1 

MOWING 2 

Bl-ANNUAL REPORT TO DEP - ANNUALIZED 0.4878 

A YER WWTP USER FEE 600 

UNDEVELOPED DESIGN DETAILS -25% 

TOT AL ANNUAL O&M COSTS FOR 30 YEAR ACTIVITIES 

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

UNIT 

LS 

SMPL 

MNHR 

DAY 
DAY 

MNHR 
LS 

EVENT 

LS 

CCF 

UNIT 
COST 

10000.00 $ 

940.00 

75.00 

770.00 
825.00 

33.50 
500.00 

1000.00 

2500.00 

2.00 

$ 

------------ ------------------------ ------ ----,-----
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TOTAL 

1,810 

7,520 

2,400 

770 
825 
536 
500 

2,000 

1,220 

1,200 

4,220 

23,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 

EXCAVATE AND CONSOLIDATE 
AOC 9, 40, 41, and SA 6, 12, 13; AND 

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

ESTIMATOR: P.R. MARTIN 

ANNUAL O&M COSTS 
AOC40 

DESCRIPTION QTY UNIT 

JOB# 

DATE 

UNIT 
COST 

8712-04 

24-Jan-97 

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 

GROUNDWATER MONITORING, 2 WELLS, SEMI-ANNUALLY 
GENERAL PARAMETERS & METALS 

SAMPLE COLLECTION (INCLUDES WELL 
PURGE, SAMPLE COLLECTION, AND SHIPMENT) 

WETLANDS RESTORATION MONITORING 
1 DAY@ 2 MEN/DAY, SEMI-ANNUALLY 

BIO MONITORING, Bl-ANNUALLY 

FIVE YEAR EDUCATION PROGRAM ONCE 
PUBLIC MEETING • ANNUALIZED 

FIVE YEAR SITE REVIEW - ANNUALIZED 

UNDEVELOPED DESIGN DETAILS -25% 

4 SMPL 

2 LS 

32 MNHR 

0.4878 LS 

0.1810 LS 

0.1810 LS 

TOT AL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 • 5 YEARS 

625.00 $ 

1020.00 

2500.00 

75.00 

15000.00 

2500.00 

20000.00 

$ 

452 

4,080 

5,000 

2,400 

7,317 

452 

3,619 

5,679 

29,000 

-----····--··- ------------------ ----- --------- -----
--------·····--- ---------------------- ------ -------- ----
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

DIRECT COSTS 
SA 6 
AOC9 
AOC 11 
SA 12 
SA 13 
AOC40 
AOC41 

COST SUMMARY TABLE 

DESCRIPTION 

CONSOLIDATION LANDFILL CONSTRUCTION 

TOTAL DIRECT COSTS 

INDIRECT COSTS 
HEAL TH AND SAFETY 
LEGAL, ADMIN, PERMITTING 
ENGINEERING 
SERVICES DURING CONSTRUCTION 

TOT AL INDIRECT COSTS 

TOTAL CAPITAL (DIRECT + INDIRECT) COST 

OPERATING AND MAINTENANCE COSTS 

QTY 

TOT AL ANNUAL O&M COSTS FOR CONSOLIDATION LANDFILL 
TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YEARS 

TOTAL PRESENT WORTH OF OPERATING AND MAINTENANCE COSTS 

TOTAL COSTS 

Page 1 

UNIT 

JOB# 

DATE 

UNIT 
COST 

8712-04 

24-Jan-97 

TOTAL 

$ 64,000 
3,835,000 
1,571 ,000 

490,000 
502,000 

3,370,000 
93,000 

5,240,000 

$15, 165,000 

5.00% $ 
5.00% 

10.00% 
10.00% 

758,000 
758,000 

1,517,000 
1,517,000 

$ 4,550,000 

$19,715,000 

$ 23,000 
29,000 

$ 480,000 

$20,195,000 



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 
ASSIST ANT 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 1-10 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 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

EXCAVATE AND CONSOLIDATE SA 6 

DESCRIPTIO"! 

TOTAL PREVIOUS PAGE 

BACKFILL PURCHASED FORM OFF-SITE 
(INCLUDING 30% SWELL FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT 
FERTILIZE, SEED, MULCH 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL SA 6 

Page 3 

QTY UNIT 

650 CY 

1 DAY 
1200 SY 

JOB# 

DATE 

UNIT 
COST 

10.00 

1570.00 
0.50 

$ 

$ 

8712-04 

24-Jan-97 

TOTAL 

6,500 

1,570 
600 

12,980 

64,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

All SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

== = == = == == === == == = ~==== ==== =~== 
EXCAVATE AND CONSOLIDATE AOC 9 

DESCRIPTION 

MOB/DEMOB (IN and OUT) 
DUMP TRUCKS 
BACKHOE 
ROLLER 

OFFICE TRAILER 
STORAGE TRAILER 
SET UP TRAILER 

TOILET- 2 EA 
WATER COOLER - 2 EA 
WATER 
TELEPHONE SERVICE 
ELECTRICITY 
PICK-UP (2 EA) 

PUMPS, TOOLS, MINOR EQUIPMENT 

SITE SUPERINTEND ANT ( 5 MON • 210 HR/MON) 
FOREMEN (5 MON • 210 HR/MON) 
CLERK/TYPIST (5 MON • 168 HR/MON) 

CLEAR TREES 

EROSION CONTROL 

UXO CLEARANCE 

EXCAVATION OF 112000 CY OF DEBRIS 

======= == = = 

QTY UNIT 

32 EA 
4 EA 
8 EA 
5 MON 
5 MON 
2 EA 

44 WK 
44 WK 

220 DAY 
5 MON 
5 MON 

10 MON 

1 LS 

1050 MNHR 
1050 MNHR 
840 MNHR 

2.5 AC 

700 LF 

70 DAY 

BACKHOE & OPERATOR (2 EA) 140 DAY 
TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED) 

DUMP TRUCK & OPERATOR ( 16 EA) 11 20 DAY 

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT 
ROLLER & OPERATOR (4 EA) 

Page4 

280 DAY 

TOTAL THIS PAGE 

JOB# 

DATE 

===:===== 

UNIT 
COST 

385.00 
730.00 
785.00 
150.00 
100.00 
600.00 

25.00 
26.00 
15.00 

500.00 
250;00 

1000.00 

2500.00 

65.00 
55.00 
25.00 

6900.00 

5.00 

1800.00 

1460.00 

770.00 

1570.00 

8712-04 

24-Jan-97 

====- == = 

$ 

TOTAL 

12,320 
2,920 
6,280 

750 
500 

1,000 

1,100 
1,100 
3,300 
2,500 
1,250 

10,000 

2,500 

68,250 
57,750 
21,000 

17,260 

3,500 

126,000 

204,400 

862,400 

439,600 

$ 1,845,670 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

= ===== ======= == ==== =- ==- == -== = = == = = == === ====~== ======= 
EXCAVATE AND CONSOLIDATE AOC 9 

D~SCRIPTION 

TOTAL PREVIOUS PAGE 

BACKFILL (112,000 • 1.3 ... 145,600 CY REQUIRED) 
AVAILABLE FROM CONSOLIDATION LANDFILL EXCAVATION 
LOAD STOCKPILED BACKFILL 
HAUL &DUMP 

PURCHASED FROM OFF-SITE 
(INCLUDING 30% SWELL FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT (2 EA) 
FERTILIZE, SEED, MULCH 
WETLAND RESTOAA TION 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL AOC 9 

QTY UNIT 

88750 CY 
110 DAY 
330 DAY 

56850 CY 

182 DAY 
·36300 SY 

0.1 AC 

UNIT 
COST 

0.00 
825.00 
770.00 

10.00 

1570.00 
0.50 

50000.00 

TOTAL 

$ 1,845,670 

0 
90,750 

254,100 

568,500 

285,740 
18,150 

5,000 

767,090 

$ 3,835,000 

----- ----------------- ------ -- ------ ---- -
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

=;:::::=== = ==== - ============= ===== = ====== == = 

EXCAVATE AND CONSOLIDATE AOC 11 

DESCRIPTION QTY UNIT 

MOB/DEMOB (IN AND OUT) 
DUMP TRUCKS 6 EA 
BACKHOE 2 EA 
ROLLER 4 EA 

OFFICE TRAILER 3 MON 
STORAGE TRAILER 3 MON 
SET UP TRAILER 2 EA 

TOILET- 2 EA 24 WK 
WATER COOLER - 2 EA 24 WK 
WATER 120 DAY 
TELEPHONE SERVICE 3 MON 
ELECTRICITY 3 MON 
PICK-UP (2 EA) 3 MON 

SITE SUPERINTENDANT (3 MON • 210 HR/MON) 630 MNHR 
FOREMEN (3 MON • 210 HR//MON) 630 MNHR 
CLERK/TYPIST (3 MON • 1 68 HR/MON) 504 MNHR 

ACCESS ROAD - 850 LF x 20' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 2 DAY 
GRAVEL - 12" THICK 650 CY 
SPREAD & COMPACT 1 DAY 
GEOFABRIC 1900 SY 

CLEAR TREES 0.5 AC 

UXO CLEARANCE 45 DAY 

EROSION CONTROL 900 LF 

EXCAVATION OF 35000 CY OF DEBRIS 
BACKHOE & OPERATOR 45 DAY 

TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED) 
DUMP TRUCK & DRIVER 360 DAY 

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT 
ROLLER & OPERATOR (2 EA) 90 DAY 

TOTAL THIS PAGE 

JOB# 

DATE 

=== = ==== 

UNIT 
COST 

385.00 
730.00 
785.00 
150.00 
100.00 
500.00 

25.00 
25.00 
15.00 

600.00 
250.00 

1000.00 

65.00 
55.00 
25.00 

1760.00 
10.00 

1570.00 
1.00 

.4300.00 

1800.00 

5.00 

1460.00 

770.00 

1570.00 

8712-04 

24-Jan-97 

~==== = = 

$ 

TOTAL 

2,310 
1,460 
3,140 

450 
300 

1,000 

600 
600 

1,800 
1,500 

750 
3,000 

40,960 
34,650 
12,600 

3,520 
6,500 
1,570 
1,900 
2,150 

81,000 

4,500 

65,700 

277,200 

141,300 

$ 690,450 
-------------- ------------------- ----- -------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

EXCAVATE AND CONSOLIDATE AOC 11 

DESCRIPTION 

TOTAL PREVIOUS PAGE 

REMOVE ACCESS ROAD 
FRONT END LOADER & OPERA TOR 
DUMP TRUCK & DRIVER (2 EAi 
LABORER (2 EA) 

BACKFILL PURCHASED FROM OFF-SITE 
(INCLUDING 30% SWELL FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT (2 EAi 
FERTILIZE, SEED, MULCH 
WETLAND RESTORATION 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL AOC 11 

Page 7 

QTY UNIT 

2 DAY 
4 DAY 

32 HR 

45500 CY 

60 DAY 
12100 SY 

0.1 AC 

JOB# 

DATE 

UNIT 
COST 

825.00 
785.00 

33.50 

10.00 

1570.00 
0.50 

50000.00 

8712-04 

24-Jan-97 

TOTAL 

$ 690,450 

$ 

1,650 
3,140 
1,072 

455,000 

94,200 
6,050 
5,000 

314,438 

1,571,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY"STUDY 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS,MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

====-== ===========-== ~======= = ======= === 
EXCAVATE AND CONSOLIDATE SA 12 

D~SCRIPTION QTY UNIT 

MOB/DEMOB (IN and OUT) 
DUMP TRUCKS 10 EA 
BACKHOE 2 EA 
ROLLER 2 EA 

OFFICE TRAILER 1 .5 MON 
STORAGE TRAILER 1.5 MON 
SET UP TRAILER 2 EA 

TOILET- 2 EA 12 WK 
WATER COOLER - 2 EA 12 WK 
WATER 60 DAY 
TELEPHONE SERVICE 1 .5 MON 
ELECTRICITY 1.5 MON 
PICK-UP (2 EA) 3 MON 

SITE SUPERINTENDANT (1.5 MON• 210 HR/MON) 315 MNHR 
FOREMEN ( 1 . 5 MON • 210 HR/MON) 315 MNHR 
CLERK/TYPIST (1.5 MON • 168 HR/MON) 252 MNHR 

ACCESS ROAD - 300 LF x 20' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 
GRAVEL - 12" THICK 250 CY 
SPREAD & COMPACT 0.25 DAY 
GEOFABRIC 700 SY 

CLEAR TREES 0.5 AC 

EROSION CONTROL 325 LF 

UXO CLEARANCE 15 DAY 

EXCAVATION OF 9000 CY OF DEBRIS 
BACKHOE & OPERATOR 12 DAY 

TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED) 
DUMP TRUCK & DRIVER (12 EA) 144 DAY 

JOB# 

DATE 

====== = 

UNIT 
COST 

385.00 
730.00 
785.00 
150.00 
100.00 
500.00 

25.00 
25.00 
15.00 

500.00 
250.00 

1000.00 

65.00 
55.00 
25.00 

1760.00 
10.00 

1570.00 
1.00 

6900.00 

5.00 

1800.00 

1460.00 

770.00 

8712-04 

24-Jan-97 

= ====== 

$ 

TOTAL 

3,850 
1,460 
1,570 

225 
150 

1,000 

300 
300 
900 
750 
375 

3,000 

20,475 
17,325 

6,300 

880 
2,500 

393 
700 

3,450 

1,625 

27,000 

17,520 

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 

=s:: = = = = =====~~===~======z====== ======..::: === ======= ======= 
EXCAVATE AND CONSOLIDATE SA 12 

UNIT 
DESCRIPTION QTY UNIT COST TOTAL 

TOTAL PREVIOUS PAGE $ 222,928 

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT 
ROLLER & OPERA TOR 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 

qEMOVE ACCESS ROAD 
BACKHOE & OPERATOR 1 DAY 1460.00 1,460 
DUMP TRUCK & DRIVER 12 EA) 2 DAY 770.00 1,540 
LABORER (2 EAi 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 ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

====== == = === = ~=====~ = ==~===== = = = = = = :::::z = :e= ;a:::: == = ===-==:::=-= .;;;;======= 

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 
WA TEA 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 12 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/MONI 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 EAi 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) 1.6 HR 33.50 536 

TOTAL THIS PAGE $ 214,229 
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

EXCAVATE AND CONSOLIDATE SA 13 

DESCRIPTION 

TOTAL PREVIOUS PAGE 

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT 
ROLLER & OPERA TOR 

BACKFILL PURCHASED FROM OFF-SITE 
(INCLUDING 30% SWELL FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT 
FERTILIZE, SEED, MULCH 

UNDEVELOPED DESIGN DETAILS ·25% 

TOTAL SA 13 
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QTY UNIT 

20 DAY 

13000 CY 

16 DAY 
2400 SY 

JOB# 

DATE 

UNIT 
COST 

1570.00 

10.00 

1570.00 
0.50 

8712-04 

24-Jan-97 

TOTAL 

$ 214,229 

31,400 

130,000 

25,120 
1,200 

100,052 

$ 502,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL Sl;VEN DISPOSAL AREAS 
LOCATION: DEVENS.MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

===== = == = == = == - ===== ; ========= 
EXCAVATE AND CONSOLIDATE AOC 40 

SITE· PREPARATION 
DESCRIPTION 

ACCESS ROAD - 600 LF (SEDIMENT REMOVAL AREA I) 

CLEAR & GRUB LIGHT VEGETATION 
GRADE - DOZER & OPERATOR 
GRAVEL - 1 r THICK 
SPREAD & COMPACT 
FIL TEA FABRIC 

PARKING AREA 
CLEAR & GRUB LIGHT VEGETATION 
GRADE - DOZER & OPERATOR 
GRAVEL - 12" THICK 
SPREAD & COMPACT 

SEDIMENT DEWATERING PAD 
CLEAR & GRUB LIGHT VEGETATION 
GRADE - DOZER & OPERATOR 
GRAVEL -12" THICK 
SPREAD & COMPACT 
LINER 
SUMP & SUMP PUMP 

DECON AREA - 1 O'x20' 

WORK PLATFORM (SEDIMENT REMOVAL AREA II) 
GRADE - DOZER & OPERATOR 
GRAVEL - 1 2" THICK 
SPREAD & COMPACT 
FILTER FABRIC 

=== = === = = = 

QTY UNIT 

0.3 AC 
0.5 DAY 

450 CY 
0.5 DAY 

1350 SY 

0.25 AC 
0.5 DAY 

400 CY 
0.5 DAY 

0.25 AC 
0.5 DAY 

400 CY 
0.5 DAY 

10000 SF 
1 LS 

3 EA 

0.25 DAY 
150 CY 

0.25 DAY 
450 SY 

JOB# 

DATE 

= ;:;:: = = = = = 

UNIT 
COST 

4300.00 
1760.00 

10.00 
1570.00 

1.00 

4300.00 
1760.00 

10.00 
1570.00 

4300.00 
1760.00 

10.00 
1570.00 

1.00 
2500.00 

5000.00 

1760.00 
10.00 

1570.00 
1.00 

-------------- ----------------- ----
TOTAL SITE PREPARATION 
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8712-04 

24-Jan-97 

= == == == 

$ 

$ 

TOTAL 

1,290 
880 

4,500 
785 

1,350 

1,075 
880 

4,000 
785 

1,075 
• 880 
4,000 

785 
10,000 

2,500 

15,000 

440 
1,500 

393 
450 

52,568 



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 

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

SITE SUPERINTENOANT (7 MON• 21 OHR/MON) 1470 MNHR 65.00 95,550 
FOREMAN (7 MON• 21 OHR/MON) 1470 MNHR 55.00 80,850 
CLERK/TYPIST (7 MON• 1 68HR/MON) 1176 MNHR 25.00 29,400 

TOT AL MOBILIZATION $ 282,810 
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

EXCAVATE AND CONSOLIDATE AOC 40 
SEDIMENT REMOVAL AND DISPOSAL 

• DESCRIPTION QTY UNIT 
-------- -------..------.------- ------

CONSTRUCT SILT FENCE AROUND 
CONTAMINATED AREAS 

EXCAVATE WITH CLAMSHELL 
1200 CY SEDIMENTS + 600 CY ACCESS ROADS/WORK PLATFORMS 

HAUL SEDIMENTS TO DEWATERING PAD 
(2 EA DUMP TRUCK & DRIVER) 

LOAD DRY SEDIMENTS FOR 
TRANSPORTATION TO DISPOSAL AREA 
(FRONT END LOADER & OPERATOR) 

LABORERS - 2 EA FOR 25 DAYS 

TCLP TESTING 

ON-SITE STABILIZATION OF SEDIMENTS 
WITH SAND 

TRANSPORTATION AND DISPOSAL AT CONSOLIDATION LANDFILL 
(3 EA DUMP TRUCK & DRIVER) 

650 LF 

19 DAY 

38 DAY 

10 DAY 

400 MNHR 

2 SMPL 

400 CY 

30 DAY 

JOB# 8712-04 

DATE • 24-Jan-97 

UNIT 
COST 

5.00 

1280.00 

770.00 

825.00 

33.50 

1500.00 

15.00 

770.00 

$ 

TOTAL 

3,250 

24,320 

29,260 

8,250 

13,400 

3,000 

6,000 

23,100 

TRANSPORTATION OF WATER 

TREATMENT OF DEWATERING WATER 

PUMP WATER FROM DEWATERING PAD 

140000 GAL INCL WITH DISPOSAL 

TO PONDS 

TOTAL SEDIMENT REMOVAL AND DISPOSAL 
·--- -------------
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1 LS 

12 DAY 

21800.00 

50.00 

21,800 

600 

$ 132,980 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

EXCAVATE AND CONSOLIDATE AOC 40 
DRUM REMOVAL AND DISPOSAL 

DESCRIPTION 

BACKHOE & OPERA TOA 

LABORER - 2 EA, 3 DAYS 

TRANSPORT DRUMS TO 
CONSOLIDATION LANDFILL - DUMP TRUCK & DRIVER 

TCLP TESTING OF DRUM CONTENTS 

TOT AL DRUM REMOVAL AND DISPOSAL 
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= == = === ==-== 

QTY UNIT 

3 DAY 

48 MNHR 

3 DAY 

2 EA 

JOB# 8712-04 

DATE 24-Jan-97 

=-=:::==== = = ===- = = 

UNIT 
COST TOTAL 

1460.00 $ 4,380 

33.50 1,608 

770.00 2,310 

1500.00 3,000 

$ 11,298 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

====~= ~=====~=~==========-==== ======= ==~ ======= ===~=== 
EXCAVATE AND CONSOLIDATE AOC 40 

EXCAVATION ANO BACKFILL 
DESCRIPTION 

CLEAR & GRUB SITE 

EROSION CONTROL 

SUMP PUMP & HOSES 

UXO CLEARANCE 

EXCAVATION OF 110000 CY OF DEBRIS 

QTY UNIT 

4 AC 

500 LF 

6 MON 

138 DAY 

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

DUMP TRUCK & DRIVER (8 EA) 1100 DAY 

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT 
ROLLER & OPERATOR (2 EA) 

BACKFILL PURCHASED FROM OFF-SITE 
(INCLUDING 30% SWELL FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT 
FERTILIZE, SEED, MULCH 

WETLANDS RESTORATION 

MONITORING WELLS, 4" DIA x 30' OP 

GUIDE RAIL ALONG ROAD 

276 

18710 

24 
19360 

4 

2 

1000 

DAY 

CY 

DAY 
SY 

AC 

EA 

LF 

UNIT 
COST 

4300.00 

5.00 

2500.00 

1800.00 

1460.00 

770.00 

1570.00 

10.00 

1570.00 
0.50 

50000.00 

2400.00 

12.50 

TOT Al EXCAVATION AND BACKFILL 
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TOTAL 

$ 17,200 

2,500 

15,000 

248,400 

201,480 

847,000 

433,320 

187,100 

37,680 
9,680 

200,000 

4,800 

12,500 

$ 2,216,660 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

EXCAVATE AND CONSOLIDATE AOC 40 

D~SCRIPTION 

TOTAL SITE PREPARATION 

TOTAL MOBILIZATION 

TOT AL SEDIMENT REMOVAL AND DISPOSAL 

TOTAL DRUM REMOVAL AND DISPOSAL 

TOT AL EXCAVATION AND BACKFILL 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL AOC 40 
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QTY UNIT 

JOB# 8712-04 

DATE 24-Jan-97 

UNIT 
COST TOTAL 

$ 52,568 

282,810 

132,980 

11,298 

2,216,660 

673,685 

$ 3,370,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

= = ==== ======-================= ======= === ====== = = = ===== 
EXCAVATE AND CONSOLIDATE AOC 41 

DESCRIPTION QTY UNIT 

MOB/DEMOB (IN and OUT) 
BACKHOE TO AOC 41 2 EA 
DOZER & ROLLER TO AOC 41 2 EA 

ACCESS ROAD - 350 LF x 20' WIDE 
GRADE ROAD BED - DOZER & OPERATOR 0.5 DAY 
GRAVEL -12" THICK 800 SY 
GEOFABRIC 800 SY 

CLEAR TREES 0.5 AC 

EROSION CONTROL 150 LF 

FOREMAN 100 HR 

UXO CLEARANCE 3 DAY 

EXCAVATION OF 1 500 CY OF DEBRIS 
BACKHOE & OPERATOR 2 DAY 

TRANSPORT TO ON-SITE CONSOLIDATION LANDFILL (50% SWELL FACTOR INCLUDED) 
DUMP TRUCK & DRIVER (10 EA) 20 DAY 

SPREAD OVER ON-SITE CONSOLIDATION LANDFILL & COMPACT 
ROLLER & OPERATOR 

BACKFILL PURCHASED FROM OFF-SITE 
(INCLUDING 30% FACTOR) 

SITE RESTORATION 
BACKFILL, GRADE, COMPACT 
FERTILIZE, SEED, MULCH 

REMOVE ACCESS ROAD (- 1 10 LF) 
FRONT END LOADER & OPERATOR 
DUMP TRUCK & DRIVER (2 EA) 
LABORER (2 EA) 

UNDEVELOPED DESIGN DETAILS -25% 

TOTAL AOC 41 

3 DAY 

1950 CY 

3 DAY 
700 SY 

1 DAY 
2 DAY 

16 HR 

UNIT 
COST TOTAL 

730.00 $ 1,460 
660.00 1,320 

1760.00 880 
5.00 4,000 
2.00 1,600 

6000.00 3,000 

5.00 750 

55.00 5,500 

1800.00 5,400 

1460.00 2,920 

770.00 15,400 

1570.00 4,710 

10.00 19,500 

1570.00 4,710 
0.50 350 

825.00 825 
770.00 1,540 

33.50 536 

18,599 

$ 93,000 
----------- ---------------- ----- --------------
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

CONSOLIDATION LANDFILL CONSTRUCTION 

DES~RIPTION 

MOBILIZATION 
DUMP TRUCKS - 16 EA 
BACKHOE - 2 EA 
ROLLER - 2 EA 
DOZER 

OFFICE TRAILER 
STORAGE TRAILER 
TRAILER DELIVERY, SET-UP, REMOVAL 
TOILET - 2 EA 
WATER COOLER - 2 EA 
WATER 
"ELEPHONE SERVICE 

.:LECTRICITY 
PICK-UP (2 EAi 
OFFICE EQUIPMENT 
PUMPS, TOOLS, MINOR EQUIPMENT 

LABORER (2 MEN• 10 DAY /MAN• 8 HR/DAY) 
CARPENTER (2 MEN• 1 0 DAY /MAN• 8 HR/DA YI 
ELECTRICIAN (2 MEN*10 DAY/MAN*8 HR/DAY) 

SITE SUPERINTENDANT (9 MON•210HR/MON) 
FOREMAN (9 MON• 21 OHR/MON) 
CLERK/TYPIST (9 MON* 168HR/MON) 
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QTY UNIT 

32 EA 
4 EA 
4 EA 
2 EA 

9 MON 
9 MON 
2 EA 

80 WK 
80 WK 

400 DAY 
9 MON 
9 MON 

18 MON 
9 MON 
1 LS 

160 MNHR 
160 MNHR 
160 MNHR 

1890 MNHR 
1890 MNHR 
1512 MNHR 

TOTAL MOBILIZATION 

JOB# 8712-04 

DATE 24-Jan-97 

UNIT 
COST TOTAL 

385.00 $ 12,320 
730.00 2,920 
785.00 3,140 
880.00 1,760 

150.00 1,350 
150.00 1,350 
300.00 600 

25.00 2,000 
25.00 2,000 
15.00 6,000 

500.00 4,500 
250.00 2,250 

1000.00 18,000 
1000.00 9,000 
5000.00 5,000 

33.50 5,360 
48.00 7,680 
50.50 8,080 

65.00 122,850 
55.00 103,950 
25.00 37,800 

$ 357,910 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

CONSOLIDATION LANDFILL CONSTRUCTION 
SITE PREPARATION 

DESCRIPTION 
---------- ----------------
CLEAR & GRUB SITE 

ACCESS ROAD IMPROVEMENTS 
CRUSHED STONE, 2' DEEP x 24' WIDE 
2' DIA RCP CULVERT 

EROSION CONTROL 
SILT FENCE 
HAY BALES 

= = = = = = :::. 

QTY 

10 

1800 
40 

2800 
500 

JOB# 8712-04 

DATE 24-Jan-97 

= = = ======= === ==.=.== 

UNIT 
UNIT COST TOTAL 

AC 4300.00 $ 43,000 

CY 30.00 54,000 
LF 50.00 2,000 

LF 5.00 14,000 
EA 5.00 2,500 

----·------------ ----- --------- -------------
TOTAL SITE PREPARATION $ 115,500 
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS,MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENT AL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

=i=:==== ===~== ==~====== ~ ~====== = 
CONSOLIDATION LANDFILL CONSTRUCTION 

LINER CONSTRUCTION 
DESCRIPTION 

EXCAVATE LANDFILL BASE & BY-PASS DITCH 
BACK HOE & OPERA TOR (2 EA) 

HAUL TO ON-SITE STOCKPILE (23250 CY) 
DUMP TRUCK & DRIVER (3 EA) 

HAUL TO AOC-9 & STOCKPILE (88750 CY) 
DUMP TRUCK & DRIVER (16 EA) 

DOZER & OPERATOR 

CLAY 
GEOMEMBRANE 
FILTER FABRIC 
10-2 SAND DRAINAGE LA YER 
10-3 SAND DRAINAGE LA YER 
ROLLER & OPERATOR 

DRAINAGE PIPING 
6" DIA PERF PVC PIPE 
12" DIA SOLID WALL PVC PIPE 
6"x12" PVC WYE 

LEACHATE PUMPING CHAMBER 
5' DIA PRECAST MANHOLE 
FRAME, COVER, EfC. 
CONCRETE FILL PAD, SUMP, ELECTRICAL 

CONTROLS, ALARM, FILL PIPING, BOLLARDS 
HAUL LEACHATE TO BASE TREATMENT PLANT 

10 HR/DAY • 5 DAY/WK * 52 WK 

NOTE: ALL LINER SOIL MATERIAL QUANTITIES 
INCLUDE A 30% SWELL FACTOR 
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JOB# 8712-04 

DATE 24-Jan-97 

~==== = = = = = =-= = = = = = ==e==== 

UNIT 
QTY UNIT COST TOTAL 

126 DAY 1460.00 $ 183,960 

45 DAY 770.00 34,650 

880 DAY 770.00 677,600 
55 DAY 1760.00 96,800 

31850 CY 10.00 318,500 
330000 SF 0.65 214,500 
330000 SF 0.10 33,000 

15925 CY 12.00 191,100 
15925 CY 17.00 270,725 

80 DAY 1570.00 125,600 

2500 LF 6.00 15,000 
1600 LF 15.00 24,000 

5 EA 500.00 2,500 

10 VLF 250.00 2,500 
1 LS 300.00 300 

• 1 LS 35000.00 35,000 

2600 HR 100.00 260,000 

TOTAL LINER CONSTRUCTION $ 2,485,735 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 9 : EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS,MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

====== =========== = ==== =- ==== == 
CONSOLIDATION LANDFILL CONSTRUCTION 

FINAL COVER CONSTRUCTION 
DESCRIPTION 

SUBGRADE BUFFER 
TEXTURED GEOMEMBRAND 
FILTER FABRIC 
10-3 SAND DRAINAGE LA YER 
MOISTURE RETENTION LA YER 
VEGETATIVE LAYER 
ROLLER & OPERATOR 

HYDROSEEDING 
SEED, FERTILIZE, MULCH 

MONITORING WELLS 

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

====== = 

QTY 

15925 
330000 
330000 

15925 
23900 

7950 
80 

10 

4 

JOB# 8712-04 

DATE 24-Jan-97 

= == ====== = = ======= 

UNIT 
UNIT COST TOTAL 

CY 10.00 $ 159,250 
SF 0.80 264,000 
SF 0.10 33,000 
CY 17.00 270,725 
CY 10.00 239,000 
CY 14.00 111,300 

DAY 1570.00 125,600 

AC 2000.00 20,000 

EA 2500.00 10,000 

--·---·---------- ----- --------------- -------------- -----
TOTAL FINAL COVER CONSTRUCTION $ 1,232,875 
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PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

====== - ------==-=----=-=--= -- = ======= === == === == ======= 
CONSOLIDATION LANDFILL CONSTRUCTION 

DESCRIPTION 

TOTAL MOBILIZATION 

TOTAL SITE PREPARATION 

TOTAL LINER CONSTRUCTION 

TOT AL FINAL COVER CONSTRUCTION 

UNDEVELOPED DESIGN DETAILS -25% 

TOT AL CONSOLIDATION LANDFILL CONSTRUCTION 
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QTY UNIT 
UNIT 
COST TOTAL 

$ 357,910 

115,500 

2,485,735 

1,232,875 

1,047,980 

$ 5,240,000 



PROJECT: LANDFILL REMEDIATION FEASIBILITY STUDY 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P.R. MARTIN 

ANNUAL O&M COSTS 

DESCRIPTION QTY 

O&M COSTS OCCURING OVER THIRTY YEARS FOR CONSOLIDATION LANDFILL 

UNIT 

FIVE YEAR SITE REVIEW-ANNUALIZED 0.1810 LS 

ENVIRONMENTAL MONITORING 
GROUNDWATER, 4 WELLS, SEMI-ANNUALLY 

GENERAL PARAMETERS & METALS 

LANDFILL COVER MAINTENANCE 
INSPECTION - 2 DAY @ 2 MEN/DAY 
GENERAL REPAIR 

DUMP TRUCK & DRIVER 
FRONT END LOADER & OPERA TOR 
LABORER - 2 EA 
MATERIALS 

MOWING 

Bl-ANNUAL REPORT TO DEP - ANNUALIZED 

A YER WWTP USER FEE 

UNDEVELOPED DESIGN DETAILS ·2s% 

TOT Al ANNUAL O&M COSTS FOR 30 YEAR ACTIVITIES 

Page 24 

8 SMPL 

32 MNHR 

1 DAY 
1 DAY 

16 MNHR 
1 LS 
2 EVENT 

0.4878 LS 

600 CCF 

JOB# 

DATE 

UNIT 
COST 

10000.00 $ 

940.00 

75.00 

770.00 
825.00 

33.60 
600.00 

1000.00 

2600.00 

2.00 

$ 

8712-04 

24-Jan-97 

TOTAL 

1,810 

7,520 

2,400 

770 
825 
536 
500 

2,000 

1,220 

1,200 

4,220 

23,000 
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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 (?½-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. 
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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 SETl'ING 

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 Anny 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 °F. 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. 
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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 
Precipitation (in) 

Jan 3.79 
Feb 3.11 
March 3.95 
April 3.71 
May 3.54 
June 3.6 
July 3.44 
Aug 3.68 
Sept 3.86 
Oct 3.31 
Nov 4.15 
Dec 3.88 

Total 44.02 

Potential 
Evapotranspiration ( in) 

0.81 
0.99 
2.14 
3.55 
5.26 
6.28 
6.84 
6.11 
4.52 
3.14 
1.81 
1.01 

42.46 

Recharg 
e (in) 

2.98 
2.12 
1.81 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
2.34 
2.87 

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). 
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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 
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 
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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 O to 
3 percent; occurs on floodplains; forms in silty alluvium. 
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Limerick Series. Very deep; poorly drained; slopes O to 3 percent; occurs 
on floodplains; forms in silty alluvium. 

Saco Series. Very deep; very poorly drained; slopes O to 3 percent; occurs 
on floodplains; derived mainly from schist and gneiss. 

Hinckley-Merrimac-Windsor Association: 

Hinckley Series. Very deep; excessively drained; slopes O to 35 percent; 
occurs on stream terraces, eskers, kames, and outwash plains. 

Merrimac Series. Very deep; excessively drained; slopes Oto 25 percent; 
occurs on stream terraces, eskers, kames, and outwash plains. 

Windsor Series. Very deep; moderately well drained; slopes O 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 Oto 
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 
ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE 

ALL SEVEN DISPOSAL AREAS 
LOCATION: DEVENS, MASSACHUSETTS 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB# 8712-04 

DATE 24-Jan-97 

===== = ==== =-========--====== = = == ==== = = == = = ==== = ======= 
ANNUAL O&M COSTS 

DESCRIPTION QTY UNIT 

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 

GROUNDWATER MONITORING, 2 WELLS, SEMI-ANNUALLY 
GENERAL PARAMETERS & METALS 

SAMPLE COLLECTION (INCLUDES WELL 
PURGE, SAMPLE COLLECTION, AND SHIPMENT) 

WETLANDS RESTORATION MONITORING 
1 DAY@ 2 MEN/DAY, SEMI-ANNUALLY 

BIO MONITORING, Bl-ANNUALLY 

FIVE YEAR EDUCATION PROGRAM ONCE 
PUBLIC MEETING - ANNUALIZED 

FIVE YEAR SITE REVIEW - ANNUALIZED 

UNDEVELOPED DESIGN DETAILS -25% 

4 SMPL 

2 LS 

32 MNHR 

0.4878 LS 

0.1810 LS 

0.1810 LS 

TOT AL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 5 YEARS 

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

Page 25 

UNIT 
COST 

625.00 $ 

1020.00 

2500 

75.00 

15000.00 

2500.00 

20000.00 

$ 

TOTAL 

452 

4,080 

5,000 

2,400 

7,317 

452 

3,619 

5,679 

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 sand~ 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 ieseparated 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 
"ms" 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 Fades (Zen, 1983; Wones and Goldsmith, 1991). 
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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 C:MR 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 10-3 to 10-2 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 10-6 to 10-4 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 Surticial 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 Wisconsin.an 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 SHL-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-93-0lA 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-l0C 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-lOC, 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, Sfil-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-93-0lA This is 5 feet higher than the 
bedrock elevation at SHM-93-lOC 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 comer 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-l0C 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 comer 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 lx10·2 cm/sec (SHL-19) to 9x10· 
5 cm/sec (SHL-25) for the unconfined overburden aquifer, and 3x10·2 cm/sec 
(SHL-20) to 5xl0·8 cm/sec (SHL-24) for the bedrock aquifer. The geometric 
mean of the hydraulic conductivities was calculated to be 3xl0-3 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-l0C. 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 1.15x10-1. 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 run 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 Il 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 Il 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 comer 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 
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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 SHL-12 and SHL-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). 
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SYNOPTIC WATER-LEVEL MEASUREMENTS 

FORT DEVENS, MA 

---MNG-1 PVC 248.19 24.SS 224.34 24.6 224.29 Not mcasured Not measured 
MNG-2 PVC 238.66 20.36 211.3 20.67 217.99 20.23 211.43 
MNG-3 PVC 2S4.47 37.S2 216.9S 37.3S 217.12 36.84 217.63 
MNG-4 PVC 2S4.37 32.80 221.S7 32.98 221.39 Not measured Not measured 
MNG-S PVC 237.21 17.28 219.93 17.48 219.73 17.S8 219.63 
MNG-6 PVC 254.70 36.46 218.24 36.S2 218.18 36.22 218.48 
MNG-7 PVC 2S0.08 31.43 218.65 31.39 218.69 31.38 218.7 

SWEL-05 CAPPED PIN 217.84 217.84 I.OS 216.79 0.22 217.62 
SHL-1 PVC Div Drv IJrY urv Not measured Not measured 

SHL-3H PVC 248.17 Not measured Not measuml Not measured Not measured Not measured Not measured 
SHL-3L CASING 248.50 30.67 217.83 30.82 217.68 30.24 218.26 
SHL-4 PVC 228.71 11.10 217.61 11.23 217.48 10.58 218.13 
SHL-S PVC 218.S3 4.10 214.43 5.1S 213.38 2.39 216.14 
S.HL-6 CASING 2S4.17 28.80 22S.37 29.11 22S.06 29.38 224.79 
SHL-7 PVC 237.13 17.S6 219.57 17.93 219.2 17.4S 219.68 
SHL-8 PVC 221.8S 7.53 214.32 8.22 213.63 7.1 214.7S 

PVC-2-INCH 221.66 7.70 213.96 8.4 213.26 6.92 214.74 
SHL-9 PVC 222.86 9.ts 213.71 10.01 212.85 8.21 214.65 

SHL-10 PVC 248.80 31.19 217.61 31.41 217.39 30.8 218 
SHL-11 PVC 236.34 18.87 217.47 19.02 217.32 18.65 217.69 
SHL-12 l'VC 249.Sl 23.25 226.26 23.59 225.92 23.88 225.63 
SHL-13 PVC 221.SS 7.05 214.53 1.66 213.92 6.61 214.97 
SHL-15 PVC 260.75 17.92 242.83 19.42 241.33 19.08 241.67 
SHL-17 PVC 234.57 8.46 226.11 8.8 225.n 8.97 22S.6 
SHL-18 PVC 238.39 19.63 218.76 19.9 218.49 19.28 219.11 
S.HL-19 PVC 241.34 23.29 218.0S 23.S 217.84 22.45 218.89 
SHL-20 PVC 236.84 19.24 217.6 19.47 217.37 19.07 217.77 
SHL-21 PVC 2S9.75 45.34 214.41 46.01 213.74 44.8 214.9S 
SHL-22 PVC 220.49 6.73 213.76 7.54 212.9S S.91 214.S8 
SHL-23 PVC 242.14 27.27 214.87 28.52 213.62 26.45 215.69 
SHL-24 PVC 239.60 16.92 222.68 16.78 222.82 16.74 222.86 
SHL-25 PVC 2S8.87 24.68 234.19 26.78 232.09 26.86 232.01 
POL-1 PVC 259.77 19.14 240.63 19.99 239.78 19.04 240.73 
POL-2 PVC 259.42 27.70 231.n 28.29 231.13 29.38 230.04 
POL-3 PVC 261.94 25.42 236.52 26.8 23S.14 26.74 235.2 
B202-1 PVC 254.43 28.30 226.13 28.62 225.81 28.93 22S.S 
B202-2 PVC 258.37 32.0S 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 

SWEL-04 TOP OF STAKE 218.00 Not measured Not measured 1.1 216.9 Not measw-ed Not measured 

g:\165\csps\tablcs\0002111.xls 8/16/95 



SYNOPTIC WATER-LEVEL MEASUREMENTS 

FORT DEVENS 

-
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MNG-1 PVC 248.89 Nol Measured Not Me.uurcd 24.22 224.67 25.34 Not meuurcd 
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 Nol Me3Slll'Cd Nol Measured Nol Measured NotMeasW'Cd Not Measured NotMQSured 
MNG-S PVC 237.21 17.14 220.07 17.27 219.94 Not Measured Nol Measured 
MNG-6 PVC 254.70 3S.75 218.95 36.37 218.33 36.S2 218.18 
MNG-7 PVC 2S0.08 31.06 219.02 Not Mc4sun:d Nol Measured 35.89 214.19 
SWEL--05 CAPPED PIN 217.84 -0.80 218.64 SL1kcMissin.e. SlakcMissinlt StakcMwin2 Sl.lkcMllliru! 
SWE!AiRPu•J TOP OF PIPE 216 NolMe.1.Surcd Nor Measured 0.86 215.14 0.72 215.28 
SHL-1 PVC 272.74 2.45 270.29 lJrv Drv 5.93 NolmQSured 
SHL-3H PVC 248.17 No1M=ured Not Measured 30.87 217.3 30.74 Not mcasw-cd 
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 
Sl-0..-S PVC 218.53 1.81 216.72 4.18 213.65 3.22 215.31 
SHL-6 CASING 254.17 28.76 22S.41 28.7 225.47 29.58 224.59 
SHL-7 PVC 237.13 16;3s 220.78 17.SS 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 Nol Measured Nol Measured Not Measured NotMcuW'Cd Not Measured Nol Measured 
Sl-0..-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-11 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 21.3.97 7.35 214.23 7.23 214.35 
StiL-15 PVC 260.75 71.12 189.63 18.22 242.53 19.l 241.65 
Sl-0..-17 PVC 234.57 S.54 229.03 8.21 226.36 8.9 lli.67 
SHL-18 PVC 238.39 19.48 218.91 19.9 218.49 19.8 218.59 
SHL-19 PVC 241.34 23.13 218.21 23.Sl 217.83 23.25 218.09 
Sl-ll.-20 PVC 236.84 ls.89 211.95 1.9.35 217.49 19.46 217.38 
SHL-21 PVC 259.75 45.15 214.6 45.58 214.17 46.lS 213.6 
SHL-22 PVC 220.49 S.90 214.59 7.31 213.18 7.43 213.06 
SHL-23 PVC 242.14 27.53 214.61 27.96 214.18 28.67 213.-'7 
SHL-24 PVC 239.60 lS.89 223.71 16.5 223.l 17.05 222.5S 
SHL-25 PVC 2S8.87 24.42 234.45 24 .. 95 233.92 28.6 230.27 
SHM-93-0lA PVC 243 .. 22 22.17 221.05 22.8 220.42 23.59 219.63 
StlM-93-lOC PVC 248.42 29.96 218.46 30.47 217.95 30.S 217.92 
SHM-93-18B PVC 238.12 18.93 219.19 19.6 218.52 19.Sl 218.61 
SHM-93-22C PVC 219.76 7.04 212.72 8.35 211.41 ·8.Sl 21 t.2S 
SHM-93•24A PVC 239.25 15.95 223.3 17.04 222.21 17.Sl 221.74 
POL-I PVC 259.77 15.30 244.47 19.4 240.37 19.26 240.Sl 
l'OL-2 PVC 259.42 28.02 231.4 26.81 232.61 30.73 228.69 
PQt,.3 PVC 261.94 23.90 238.04 25.67 236.27 27.01 234.93 
--13MA93-04X PVC 261.37 Nol Measured NotMQSW'Cd Nol Measured Not Measured Nol Measured No1M=d 
43MA93-0SX PVC 260.SS Not Mcasurcd NotMe.:asurcd NolM,::a,;ured Nol Measured Nol Measured Nol Measured 
43MA93-06X PVC 262.89 No1Mc4SU1Cd Nol Mc.uurcd Not Measured Nol Measured Not Measurcd Nol Measured 
HMA93-047 PVC 259.63 Nol MC3Surcd NorMc:isurcd No1MCMUted No1Mc=d Not Measim:d Nol Measured 
43MA93-08X PVC 260.29 Nol Mc.:asurcd Nol Measured Nol Measured NOi Measured Not Measured No1Mcasurcd 
43MA93-10X PVC 260.41 Nol Mc:uured Not Measured Nol MC3SW'Cd No1Mcasurcd Not Measured Not Mc3SUl'Cd 
B202-1 PVC 254.43 27.47 226.96 28.07 226.36 28.86 225.S7 
B202-2 PVC 2S8.37 32.20 226.17 31.8 226.57 32.92 225.4S 
B202-3 PVC 258.32 31.48 226.84 30.99 227.33 32.28 226.04 
SWEUl4 TOP OF STAKE 218.00 -0.30 218.3 4.55 213.45 NotMcasurnl Nol Measured 
S\VEL-PSP(P) TOP OF STAKE 221.JS Nol Mc.:asured NolMc.:asured Nol M=.rurcd No1Me.1.Sured 4.42 216.93 
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SYNOPTIC WATER-LEVEL MEASUREMENTS 

FORT DEVENS, MA 

- 1-~l.itllllfiitPii-
248.89 25.42 223.47 24.54 224.35 23.82 225.07 

MNG-2 PVC 238.66 20.71 217.9S 19.61 219.0S 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 Nol Measured NolMcaslRd Nol Measured Not Measured 0 Nol 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 3S.71 218.99 36.33 218.37 
MNG-7 PVC 250.08 35.97 214.11 3S.12 Not Mcasurc:d 17.55 232.53 
SWEL-<11 BRIDGE RAIL 221.16 21.46 199.7 16.25 204.91 0 NotMeasuml 
SWEL-<12 BRIDGE RAIL 217.82 16.08 201.74 10.73 207.09 0 Nol MeasW'Cd 
SWEL-OS CAPPED PIN 217.84 Not Mc:isurcd Not Measw,:d StakcMissin2 SlakcMissiruz 0 StakcMillino 
SWEL-GRP(P) TOP OF PIPE 216 1.1 214.9 Stake Mis.<iruz Slake Missin2 0.82 215.18 
SHL-1 PVC 272.74 urv Dry 2.04 ur,, 0 Dry 
SHL-3H PVC 248.17 30.63 217.54 Stake Miuiru> StakcMmino ? Nol mcasw-cd 
SHL-3L CASING 248.SO Not Measured Not Measured 29.7 218.8 ? -
SHL-4 PVC 228.71 11.13 217.58 10.42 218.29 0 Not measured 
SHL-5 PVC 218.53 3.14 215.39 1.68 216.SS 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 
SHL-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 
SHP-93-lOE CASING 30.19 -30.19 
SHP-93-10D CASING 30.86 -30.86 
SHL-11 PVC 236.34 19.05 217.29 18.25 218.09 18.86 217.48 
SHL-12 PVC 249.Sl 24.20 225.31 21.9 227.61 22.34 227.17 
SHL-13 PVC 221.58 7.08 214.S 5.67 215.91 7.22 214.36 
SHL-15 PVC 260.75 18.94 241.81 15.55 245.2 17.86 242.89 
SHL-17 PVC 234.57 9.31 225.26 6.99 227.58 0 Nol Measured 
SHL-18 PVC 2.38.39 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 
SHL-2D PVC 236.84 19.49 217.35 18.69 218.15 19.21 217.63 
SHL-21 PVC 2S9.75 45.47 214.28 44.6 215.1S 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 27.49 214.6S 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-2S PVC 258.87 27.06 231.81 21.21 231.66 23.92 234.9S 
SHM-93--0lA PVC 243.22 22.25 220.97 20.93 222.29 22.33 220.89 
SHM-93-IOC PVC 248.42 30.41 218.01 29.46 218.96 30.37 218.05 
SHM-93·188 PVC 238.12 19.38 218.74 18.24 219.88 19.38 218.74 
SHM-93-22C PVC 221.S5 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.lS Not Measured NolMeasuml 30.47 230.08 

43MA93--06X PVC 262.89 33.33 229.56 29.86 233.03 29.86 233.03 
~3MA93--07X PVC 259.63 30.13 229.S 26.62 ~3.01 26.7 232.93 
43MA93--08X PVC 260.29 30.2 230.09 26.04 234.25 26.6 233.69 
43MA93-10X PVC 260.41 29.86 230.55 26.02 234.39 26.43 233.98 

8202·1 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 Nol Mc:isurcd Nol Measured Not MeasUTCd Not Measured ? 

SWEL-PSP(PJ TOP OF STAKE 219.6 4.52 215.08 Nol Measured NotMC3SIU'Cd 4.47 215.13 

G3M-92--05X PVC 2S4.30 30.56 223.74 29.65 224.65 28.85 22S.4S 

GRM--OlA PVC 253.31 32.83 220.48 31.59 188.89 31.8 221.51 

GRM-OJB PVC 252.9 34.03 218.87 32.8S 186.02 33.62 219.28 

GRM•OIC PVC 253.48 34.61 218.87 3.42 215.45 34.2 219.28 
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MNG-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 Nol Measured NotMeuurcd Nol Measured Nol Measured Not Measured Nol Measured 
MNG-5 PVC 237.21 Nol Measured Nol Measured 17 220.21 17.17 220.04 
MNG-6 PVC 254.70 Nol Measured NotMeuurcd 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 Nol Measured Not Measured Not Measured Not Measured Nol Measured Nol Measured 
SWEL-GRP(P) TOP OF PIPE 216 0.75 215.25 0.56 215.44 0.85 215.15 
SHL-1 PVC 272.74 Not Measured Nol Measured Not Measured ~ot Measured nn, Not Measured 
SHL-3H PVC 248.17 248.17 Not Mcasun:d Not Measurcd nn, Nol Measured 
SHL-3L CASING 248.50 248.5 NOi 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 
SHL-11 PVC 236.34 18.89 217.45 18.66 217.68 18.91 217.43 
SHL-12 PVC 249.Sl 22.79 226.72 22.62 226:89 23.02 226.49 
SHL-13 PVC 221.58 7.03 214.SS 6.46 215.12 7.21 214.37 
SHL-15 PVC 260.75 18.4 24235 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 19.0S 217.79 19.32 217.52 
SHL-21 PVC 259.75 45.27 214.48 44.SS 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 
Sffi..-24 PVC 239.60 16.14 223.46 ls.BS 223.75 16.53 223.07 

sm.-2s PVC 258.87 25.68 233.19 22.74 236.13 25.23 233.64 
SHM-93-0lA PVC 243.22 22.06 221.16 21.46 221.76 22.69 220.53 
SHM-93-lOC PVC 248.42 30.16 218.26 29.8 218.62 30.47 217.95 
SHM-93-18B PVC ~8.12 19.02 219.1 17.61 220.Sl 19.S 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-93-10O CASING 248.48 Nol Installed Nol lnsrallcd 33.5 214.98 30.99 217.49 

SHP-93-l0E CASING 247.91 Not lnsralled Not Installed 29.96 217.95 30.2 217.71 

RHM-94-0lX PVC 220.74 Nol Installed Not lnslallcd 3.59 217;15 3.77 216.97 

RHM-94-02X PVC 236.13 Not Installed Not Installed 18.19 217.94 18.71 217.42 

POL•! 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-92-01X PVC 258.68 Not Measured Not Measured 15.98 242.7 17.74 240.94 

32M· 92--02X PVC 262.61 Not Measured Not M~urcd 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--04X PVC 261.37 Not Measured Not Measured Not Measured Not Measured 12.23 249.14 

32M-92-05X PVC 260.55 Nol Measured Not Measured Not Measured Nol Measured 16.23 244.32 

32M-92-06X 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 

HMA93-04X PVC 261.37 28.72 232.65 28.15 233.22 28.66 232.71 

HMA93-0SX PVC 260.SS 31.7 228.85 31.38 229.17 31.58 228.97 

43MA93-06X PVC 262.89 31.36 231.S3 31.18 231.71 31.3 231.59 

HMA93-07X PVC 259.63 28.19 231.44 0 Not Measured 28.l 231.53 

HMA93-08X PVC 260.29 28.2 232.09 27.6 232.69 28.09 232.2 

nMA9J-10X PVC 260.41 Not Measured Not Measured 27.S2 232.89 27.89 232.52 

B202-1 PVC 254.43 27.77 226.66 27.65 226.78 28.04 226.39 

B202-2 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 
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GRM-OlB 
GRM-OlC PVC 
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SYNOPTIC WATER-LEVEL MEASUREMENTS 

FORT DEVENS 

2S2.9 33.63 219.27 33.36 219.54 
253.48 34.2 219.28 33.94 219.54 
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Not Measured 
Not Measured 
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NOTES: 
1 - Bouwcr and Rice (1976) 
2-Hwrslev(l9Sl) 

FIELD HYDRAULIC CONDUCTIVITY TEST RESULTS 

CONSOLIDATION LANDFILL FEASIBILITY STUDY 
FORT DEVENS, MA 

wn 
Minimum 
Average 
Geometric Mean 
Standard Dellialion 

IE.OS 
lE-02 
3E.03 
2E.02 

3 - E -1- E (Ecology and EnviroM!enl, Inc.) Dr.lft f"uul Rem~ InllCSlig;,lion Report. 1992 
4 - ABB-ES Fmal Remedial lrMstig.11ion Addendum Repon, 1993 
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50 

40 

so 
40 

30 

20 

1 
I I I I I I I I I ' ., I 

3J 

20 

10 

I 
I 

1000 

COBBLES 

I 
100 

PROJECT Fort Devens/USATHAMA 
Project No. UC 2061 

BORING NO. 

SAMPU NO. SHL-15 
DEPTH 

CL AHi f'ICATION 

I I 
I I 

I I 
I _ I 

I 
10 

I 
I 

I I 
I I 

I 
1 

I 

GRAIN SIZE IN MILLINlTEAS 

I 
I 

GRAVEL SAND 

COARSE FINE COARSEI MEDIUM 

NATURAi., MOISTURE 

1.IOUID LIMIT 

PLASTIC LIMIT 

PLASTICITY INDEX 

COi.OR 

REMARKS T. T. L. Job No. CM-13551 

I 
I 

FINE 

' 

I 
o. 1 

I 
I 

SILT 

I 
0.01 

CLAY 

,o 
0.001 

Toledo Testing Laboratory, Inc. 



~•! 
C. 
:, 

SOIL CLASSIFICATION SHEET 

U.S. tTANDAIID Stl!VE Sil! 6Q 
3· 2 1 \ 1 ,,. ~ ,, 14 8 10 16 20 3> 40 SO 100 

100 

90 

80 

70 

60 

so 
40 

30 

20 

10 

I I I I I I I I I I I I I I II I 

► 
z 

" ;; 
• ,. 
CD 

« 
Ill 
% 

' .. z 
Ill 
l,J 
« 
Ill 
Q. 

I 

I 
I 

1000 

COBBLES 

I 
100 

~IIOJECT Fort Oevens/USATHAMA 
Project No. UC 2061 

90111NG NO. 

SAN~I.I! NO. SHL-22 
OC .. TM 

CLASSll'ICATION 

I 

I 

I 
I 

I 

l I 
I I 

I 
I 

I 

I 
I 

I 
I 

I I\ I 
I I \,.I 

I• I 1\ 
I I I 

I I I 
I I I 

I I I 
I I I 

I I I 
I I I 

I I I 
I I I 

I I • I 
I I I 

I I I 
I I I 

I I I 
I I I 

I I I 
I I I 

GRAVEL 

I 
10 

r.. 
I\ 

I I 
I I 

I I I 
I I I 

I I I 
I I I 

.. I I 

' I I 

I ", I I 
I 1'\ I 

I ' I 
I ,, 
I I'-

I I I 

I I I 
I I I 

I I 
I I 

I I I 
I I I 

I 
t 

I 

I 

I 
I 

I 

I 
I 

I 
I 

I 
....... 

I 

I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

+ 
I 
I 

....... 

I 
I 

GAAIN SIZE 01 MILLIMETEAS 

SANO 

CO AASE F'INE CO A ASEi MEDIUM 

NATUAAL, IIIOISTUAE 

LIQUIO LIMIT 

PLASTIC LIMIT 

PLASTICITY INDEX 

COLOA 

Al!MAAKs T.T.L. Job No. CM-13551 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
'L 

I 
I 

FINI!: 

200 325 

I 
0. t 

I I 
I 
I 

I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
r-- I 

SILT 

I 
0.01 

CLAY 

100 

90 

80 

70 

60 

50 

,40 

3) 

20 

10 

,o 
0.001 

Toledo Testing Laboratory, Inc. 
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50 
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1 

J 

J 
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1J 
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I' 
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100 
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I 
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' 
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I 
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I 

--'-
l 

I 
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SO I L. C L ASS I F I C AT I O N S H E ET 

,,. \ ,, 
I I I 

. 

. 

. 

~ 

:I. 

I'_ 

.J I 

I 

J 
I 

J 
' 

.1 
I 

.1 
I 

j 

--' 
...I. 

I 

j . 
_l 

I 

.1 

--'-
I 

10 

' 

' l 

U.S. STANDAl'IO Sll!VI! Slll! 6Q 

" a 10 16 20 :x> .so so 100 200 325 
I I I I I I I 11 I I I 

J J J J ~ ' J 1 l - JJJ 
I . I I l.l I I I 

J I J J J .J J 
I' . --' 

. 
--' • 

.1 _j J J .1 l 
I I ,, . 

I' 
.1 ~ .l I 

I I ' I 

.1 .1 J .ft. J 
I I 1 ~ I 

...1 j J .l.l j 
I . . ' . 

-+ ..l l I J 
I 

--' 
.1 

I I 
~ 

J ..l ..l ...I .1 

--'-
I . 

.]._' 
. 

.1 j I .1 ....\l. l 
I ...!. ~ --' 

' 11 d .J. I 1.J J ...1...::: I Ll 

~ l l ~ I ---'- 'I U' ,. 

GRAIN SIZE IN MILLIMl!TERS 

1 I J.. 'I, 

I 
0.1 

l! 

-

I ' 
J. 1 • 

I 

I 
I 

0.01 

~ ~ J _, 

1 L 

-
-
-
-

-

-
-

-

-

100 

90 

80 

70 

60 

50 

-40 

3) 

20 

10 
I 
I ,o 

0.001 

COBBLES GRAVEL SANO SILT CLAY 

COARSE 

P1110J1:cT Fort Oevens/USATHAMA 
Project No. UC 2061 

BORING NO. 

SAN .. l.E NO. SHL-24 
DU"TH 

CLAHll'ICATION 

FINE COARSEI MEDIUM 

NATURAi. '\ MOISTURE 

LIQUID LIMIT 

PLASTIC LIMIT 

PLASTICITY INOIEX 

COLOR 

FINE 

REMARKS T.T.l. Job No. CM-13551 

Toledo Testing Laboratory, Inc. 



II 

0 

0 

GRAIN SIZE DISTRIBUTION TEST REPORT 
.!: !: = 

100 f'::~·-.,~~~STT~,~_fT""."=,·r~-:-s-n-~n-rr~.-.--~~--.... ~~~·,.,..~~T~-r~l-,--,=,,.,~~i'"T'-r---r----,-'TTT.,.,.-r"'T"""""T"-, 

90 t--:--+t+.H-t-f-t--"--+.----:-itttt+r.+-+----;---t+.t+H~:H\.-+--!--+--+¼++-11-+-11--+--l--~1-H--1-1-+-~ 

80 r-:-+t-t.'1-t--t-t:-+----1f.-~r:H-H-r.+-+----t+t--H-l~-----.;-+---+++;i~-+--+--+---+-++++-+--+--4---+--~ 

70 t-!-tt"T.'1-t-T""l'-t-----1----lt-H-H-t-+------t+HH-l,-t---+-'~--;.+-+-1~-i--+--+--+-+++-+-+--t--4--+--~ 

ffi 60 .z r-:-TH~-t-t--t----lt-,,---r.t+t-t-t,-t--t----,------1-H-t-Ht-+-t--1+----+--+-H.....,_,~--+--+---+++++-+--+--4---+--~ -u. 

1-- 50 t--+t-t.e+++-t:-+--,-ir-----~+H-t-+-+--.---++t-H-11-.;+---+-"--4·---++-+-l--i---.-1--+--+---+-++++-+--+--4---+--~ ::z: w 
(.j 

ffi 40 CL l-:--+H:++-t-t~---if.-~ttt-H-r.-+-+---:---t+.HH-iH--t-Hll----4++1-H-l--+--+--rH+++-+-+--+----l 

30 i---:--+~'1-l-+-t:-+-e---lf.--;-ir:H-H-+:-+--+------;-----t,t-:HI-Hf-.;+--+-~+---4H4-l-l-4---+--+---+-+4+-l--l---l--1---1--~ 

20 i--+Hi+t--i-+-+----i----lf4+-H-+,,-+,,-+-----+++-11-Hi-+--+-~~~-+~4-l-+--+--+---+-l-+-l--l--l---l--i-4--~ 

101---,---t+-t'-H--+-+-!-f-~++-+-il f--+---+t+H+-+-if--+-__,.\4+-j i-:+-4--+-+-+-+---+t-H-1--1-+---!---I-~ 

" ~"'.. I 
0 ~-~-~~--..___ ......... ~ ................ ---~ ....... ._...__. _ _,_ _ __........,~.__.___.___.. _ _._ .................... _._....__._ _ __. 
200 100 1.0 0.1 0.01 0. 0( 

GRAIN SIZE - mm 

% GRAVEL ~ FIMES 
(1.0 0.0 96.9 3.1 

LL PI Des 
0.31 0.22 0.20 0.166 0. 13..::-1 0. 1226 1.01 1.8 

MATERIAL DESCRIPTION uses AASHTO 

Q Poorly Graded SAND SP 

Project No.: 7005-04 
Project: USATHAMA - Fort Devens: Group 1A 
o Location: Site ID - SHB-93-01A 

Date: March 25, 1993 

GRAIN SIZE DISTRIBUTION TEST REPORT 

CIVILTEST LABORATORIES, INC. I ·" 

Remao.rks: 

Sample ID SHB-93-012 

Depth 5'-7'/10'-12" 

As rec'd w% = 6.8 

CT - 1493 



0 

0 

GRAIN SIZE DISTRIBUTION TEST REPORT 

": ... -+-+-+-+--+H+-+--+-~1---+-----1 

70,_.._tlt~H:-~--t----:-+t+Hl-+.-t--i:--:--H++-H~~-l---++-H-+-f--1:-1--+--+l~!-++-I--+-~ 

a:: 
~ 68 r-ttttttiH-:-t--:-+.tttt+.-t-+~~-+tt++H·l+-:--t---,+Hf-HH--+--+----+ll#-H-++--+--~ -LL. 

!:; 50 t--!.---tt-t+H-+--t-!-+-:--t+t--H-H-+-~--1+1+,H--r--h--!--~r+++~+-l--f-----l++J~J-1.-4-~~ w 
(..:J 

ffi 40 c,.. J--'...__-t+...,..,1-+--+-+-!--+---,-+,++,H-+--+-+-----++-1+-11-+-~.._+---t-t-1rrt-t-·t-+--+---H++-r+-+--+--+-----1 

i\ 
201---1+11-+-1~+-~....+.--___;.-M-t-Ht-t--t--+-----t·H-t-+-~~-+--'lr--++t++--+-+-+--+---++++,1-i--+-+--+-----f 

10 ~-H+H-t-+--+----+---,-+-+++-'f-+-+---4--:--H++-+-l~-+-~'~-i-+-1-4-4-4--lf-4--4-----l~-+-+--4-+---+----1 

)\ ~ 
0 '---'---............. _._ ....... ...___,__.;.......i..u.. ........ .i"-',--'----...1...L'I...A-I.....I-......L-..1-..J....-~-...~_._......L.-.L----LU..1...A-J.......J._J _ __._ _ __, 

200 100 10.0 1.0 (t.1 0.01 0. 0(:: 
GRAIH SIZE mm 

:% GRA1JEL % SAND 
0.0 1.S 97.4 1.1 

LL PI 
0.49 0.34 0.30 0.235 l). 1828 0. 1629 1.00 2.1 

MATERIAL DESCRIPTION uses AASHTO 
o Poorly Graded SAHD SP 

Project No.: 7005-04 
Project: USATHAMA - Fort Devens: Group lA 
o Location: Site ID SHB-93-24A 

Date: March 25, 1993 

GRA I H SIZE II I STF: I BUT I ON TEST REPORT 

CIVILTEST LABORATORIES, INC. 

Remarks: 

Sample ID SHB-93-022 

Depth 20.0•-22.0» 

As rec'd w% = 24.9 

CT - 1493 I 



0 

0 

GRAIN SIZE DISTRIBUTION TEST REPORT 

Ct: 
~ 60 ~,--tt-~-H--t-+--t:---t~~t-+-+-t-t----~~t-H-t-+-~l+---+il++--+-►-+---+----+---H++-+-+---+--+--+--f -u. 

._ 50 -.,..._➔~♦----------i-+-+-+-+--.---++.1t-+-t-+--+--.~------+-+---...... -.-----+-+-.-1---1 :z:: 
uJ u 
et: l 
Lu 40 i---;-+H-t-T--+-t---t--;---t:--~'++iH-i--t--t---:----t++h~i--11--+½--+++-H--+-+-+--+--H-++-H--+-+--+----i 
~ , 

30 --~-----~---------~-~-++-~-~------------
20 i--+t-t-H-+-+-t---t---H+i-t-t-t---t---+++++-t--t-+-+-\-...

1
-H+++-+-+---+--+--++++-t-+-+-t---+---i 

' 
0 __ _..... ................. ___ _.___ ... _ ___. ....................... _ .... ___ ...................... ...__.__.__ ...................... _.__ ...... __._I _ __.~ ....... ..__.____._ ____ __, 
200 10i:3 10.0 1. 0 0.1 0.01 

GRAIN SIZE mm 

% 13RAVEL ,! Fit~ES 
0.0 0.0 

LL PI Des D50 D10 
0.33 0.22 0.20. 

MATERIAL DESCRIPTIOM uses AASHTO 
o Poor 1 y Gr a de d SAND with Si l t SP-SM 

Project No.: 7005-04 
Project: USATHAMA - Fort Devens: Group 1A 
() Location: Site ID - SHB-93-18B 

Date: March 25, 1993 

GRA I H SIZE DI STF: I BUT I l)t-1 TEST REPORT 

CIVILTEST LABORATORIES, INC. 

Ro?marks: 

Sample ID SHB-93-037 

Depth 35.0'-37.0~ 

As rec'd w% = 20.0 

CT 1493 



GRAIN SIZE DISTRIBUTION TEST REPORT 

.5 
100 ... 5 

s .£ = 
3; s: " '.! ~ ! CD ! ! - ... ~ - : 

' 
90 \J 

80 ' 70 

ffi 60 z -u.. 
t- S0 :z:: 
LLJ u 
ffi 40 \! 
a.. 

30 

20 

10 

0 
200 100 10.0 1. 0 0.1 0.01 0. 0~ 

GRAIN SIZE - mm • 
~/~ + '"?'" . .., r. 13RA'v'EL r. SAt-m ... 

"· Flt-~ES 
0 0.0 0.0 85.0 15.0 

LL PI Das D10 
0 0.22 0.16 0.14 0.101 

MATERIAL DESCRIPTIOM uses AASHTO 
-----------------------·-·------1--------1--------4 
o SILT with Sand <based on grain-size> 

Project No.: 7005-04 
Project: USATHAMA - Fort Devens: Group 1A 
o Location: Site ID - SHB-93-lSB 

Date: March 25, 1993 

GRAIN SIZE DISTRIBUTION TEST REPORT 

CIVILTEST LABORATORIES, INC. 

SM 

Remarks: 

Sample ID SHB-93-085 

Depth 83.0~-85.0' 

As rec'd w~ = 21.9 

CT - 1493 
I 



see 
S E A Consult~nts Inc. 
Engineers/Architects 

Cambridge, MA. S. Portland, ME. Wethersfield, CT. 

DRILLING CONTRACTOR: Soll Exploration Corp. 
FOREMAN: Bob Seymou-

MONITORING WELL NO . .:;;8.;..;.A;,,;.R·...;.1 __, __ 
JOB NO: 392-8511 CLIENT: Barson's 
LOCATION: Ft. Devens Landfill METHOD: Hollow Stem Auger & NX Core Barrel 

SEA GEOLOGIST/ENGINEER: ..::M~ . .;:;G;.:.:itte:::;n:.__ __ 

BARCAD SAMPLER 
No.1 

DATE 
START: 1/28/86 FINISH: 1/30/86 

SOIL SAMPLES TAKEN: Yes 

EQUIPMENT CLEANING: Yes 
METHOD: Steam and methanol rinse 

LEGEND 

GROUNDWATER DEPTH: 12.55' 

DATE: 3/7/86 

DATUM : Casing MATERIAL TO FACILITATE DRILLING: Yes 
TYPE: Water 

~ IMPERMEABLE SEAL (IJ SA~D FILTER □ BACKFILL MATERIAL 

Height of Top Casing Above Ground Surface 1.67' 

Protective Casing & Cover Elev. 272.55 

✓ G,ound Surlace Elev. 270.88 

~"""'-:1:,,.~,..,.-~~~~ 
f~~ -.~· •• \J''Q,. :=~---~:e:1 

____ Depth 22' 

____ Depth 24' 

r.--- 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 



S E A Consultants Inc. 
Engineers/Architects 

Cambridge, MA. S. Portland, ME. Wethersfield, CT. 

DRILLING CONTRACTOR: Soil Exploration Corp. 
FOREMAN: Bo:=.:b;..:S:;.;.•V.i..;.;m.;.;;;ou;;;.r _______ _ 
METHOD: Hollow S18m Anger 

SEA GEOLOGIST/ENGINEER: M. Gitten 

GROUNDWATER LEVEL: 
DATE: _212 ___ 718 __ 6 __ _ 
TIME: ____ _ 
FEET: _r.........,.. __ _ 
METHOD: _T_.ape ___ _ 
DA TUM: _G=.S __ . __ _ 

GROUND SURFACE 
( APPROX. EL 268.98 

IMPERMEABLE SEAL 
( DEPTH RANGE 0.5-1' 

BACKFIU 
( DEPTH RANGE 1-2' 

IMPERMEABLE SEAL 
( DEPTH RANGE • • 

SAND FILTER 
( DEPTH RANGE 2-T ) -----1► 

MONITORING WELL NO. WT-1 
JOB NO: 392-8511 CLIENT: Barson's 
LOCATION: FL Devens Landfill 
DATE 
START: 1/31/86 FINISH: 2/27186 

SOIL SAMPLES TAKEN: No 

EOUIPMENT CLEANING: No 
METHOD: ________ _ 

MATERIAL TO FACILITATE DRILLING: No 
TYPE: 

LOCKABLE OR SCREW-iYPE 
METAL COVER ( ELEV. 272.28 

4" DIA. PROTECTIVE METAL 
GUARD PIPE ( HEIGHT A.G.S. 3.30 

CEMENT GROUT 

L_ DIA. SCHEDULE~ PVC THREADED 
FLUSH JOINT RISER PIPE 
( DEPTH RANGE 0'-2' ) 

.!'._ DIA. BOREHOLE 

~ DIA. SCHEDULE 40 PVC THREADED 
FLUSH JOINT 10 -SLOTSCREEN 
( DEPTH RANGE 2-T ) 

'NELL.PLUG 

BOTTOM OF SOIL BORING ( DEPTH ) 1 

MONITORfNG WELL 
CROSS SECTION SCHEMATIC 
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589 Project : Barson's Construction Boring ~og 
Landfill Closure Boring No. SEA-1 

S I A Conaullante Inc. Ft. Devens Ref. No. 392-B511 
l!nalneeralArchlleete 

Contl90tar: Sm Exi,Mlllln Corp Call: 28 Jan. 86 -- C.1ing Size: 3-114' 1.0. Hollow Slem 
Engl-,Qea6oglet : M..Gillan Sample,: 1-l'B' 1.0. Spill Spoon + 

llllftng L.Nllloft : s. Site Plan NX Cctt Banal 

Ground Surf- Elev. : 270.18 Weier Lewi: 12.6' Dale: 7Ma,ct,86 e111n; 11: 0 

Sample 
Stratum Depth Sample 

Remark• 
(ft) No, Pen (In) Depth Blow11r Description Description 

/Rec. (ft) 

0.5 
S-1 !w'5 0-0.4' 100,5· FILL: Brown. fflllCli11m ID COIIM FILL: Mlldi11m IC coarse SANO iS?) 

SAND 

1 1.5 

2 
2.5 

3 
3.5 

4 ,.s S-2 16114 4•5.5 6 FLL: Brvwn, fflldi11m SAND. sonw 

5 
6 coarse land 

5.5 7 

6 
1.5 

7 
(1) (6.51 

7.5 S-3 - 7. - FILL: Landl,11 rellisa 

a 
1.5 

9 
9.5 $,,4 1Ml 9-10.5 13 

10 
24 

17 10.5 

11 
11.S 

12 
12.5 

13 (13.0) 13.5 
Fine SAND. some silt and coarse 

1414.5 S-5 &'6 14-14.7 60 Brown, fine SAND, acme lih Ind gravel(SM) 

15 
8/JJ'l" COIi .. ;ravel (glacial bll) 

15.5 

16 
11.5 

17 
17.5 

1 a 11.s S-6 '12 18-18.2 10012' 8,own, find SAND. some sill Ind 
eoaru gr■vel (glacial till) 

19 
11.5 

20 

Granular Soila CohNive Soil■ Aem■rke : 

Blows/FL 0.nsiiy Blows/Ft. Den■iiy 
(1) Bonno encounllltld refuse, u,.nlicipa!MI at lhi1 location 
(2) All coring lime in minulN 

0-4 V.LooM c2 v. Solt 
4-10 LOOM 2◄ Solt 
10-30 M.Dense ... M. Still Boring Log 
30-~ 0.naa 8-15 Stitt 
>50 v.o.ns. 15-30 V. Still Bom,g No. SEA-1 

>30 Hald Ref. No. ,392-851, 

lntormeDon on 1'1i1 log II e comptlellOn of subsurface conditions and soil or rock classificalion1 oblain6.d from lhe fiald H wall •• laborarory tasung ot 
samples. Strata have bNn intwprllld by cormmnty acceptect proc:edurN. The stratwn tine1 may bl transi1ional and appn,sinate. Water l•vel 
rnu111rements have been ,,.de in lh• or:,en borehclles at the lime and location indicated, and may vary with time. g.ologic conc:Oon or construction activ,ry. 
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1, 

SN Project Barson's Construction Boring Log : 
Landfill Closure Boring No. SEA·1 

I ! A Coftultlftll 1110. Ft. Devens Ref. No. 392-8511 
1!11oln11re/ArolllleoI1 

ContNctor : Soil Elplllralilln Corp Dal: 2a Jin. 8e C.lnt Size: 3•114' 1.0. Hollow Stem 
Entt-!Geolotlet : M. Gillen Sampler : 1•l'B" 1:0. Split Spoon + 

Boring Laoatlon : S.Sla Plan NXCot11 &111I 

Orauncl Surflloe Etn. : 270.18 WllletLenl: 12.8' Date: 7Mllcll 118 Ca■lng 11: 0 

Sample --
Depth Sample Remerll• 

Stratum 
(fl) No. Pen (In) Depth 

lllow11r DHcrlptlon DHcrlpllon 
/Rec. (fl) 

20.5 

2121.5 
F"ind SANO, IOffll 11lt anci ~.oarse 
OfaVel(SMl 

22 
22.5 

23 
23.5 

24 
~, Q/0 23.7 1.aw (2) (23,71 

24.5 CORING y_., intanNly lolialad, sliQlldy 
~ 

Ve,y hard to hard, lii;hl grey, 

25 TIME wealll•ed gneillic bialll fine.grained 1qu1i;ranu1ar, gn111ss,c 

25.5 C·1 6G'50 23.7-28.7 18 GRANITE willl cloMly to medium bloara GRANITE 
lpaced, lighL planar joinll; joinll 

26 .,.111(0" 

29.5 r■cove,y .a:l"lo 12 ID 20") to IINply dipping (45° to 70") 

27 
27.5 4 

28 
28.5 8 

29 (28,71 

29.5 8 BollDm ol •plaralion at 28. r 
30 

30.5 

31 
31.5 

32 
32.5 

33 
33.5 

34 
34.5 

35 
35.5 

36 
38.5 

37 
37.5 

38 
31.5 

39 
31.5 

40 

Granular Soila Cohesivl Soila R ■m■rke: 

Blowl/Fl Denlity BlowllfL Density 
(1 I Boring encauntered rHIM, unenlicipalad al Ilia location 
(2) All coring lime in ninulal 

CM V.LooM c2 V. Soll 
4-10 L- 2◄ Solt 
10-30 M.OenM ... a M.Sliff Bering Log 
3().50 D■nN •1s Stlfl 

>50 v.o.n.. 15-30 V. Stiff Boring No. SEA·1 
:,,,30 Herd RM. rio. 392-8511 

lnbrm■aan on this 1o9 ia I complabon of lllbaurlaca c:oncii110n1 and ao~ o, rock duai6c:llaon1 cI11a!rllci from Ille i.ld as well II tabora10ry :as~ng of 
11ample1. Snra h- bNn i~elld Ci, colffl!Ollly ■cc■pled procedurN. Th• 111a111m linN may be tranlilional end app,o1r.n■1a. Wa16r 11111ar 
maaaurements !lave been made in the open boreholN 1I Iha brne anci IOCalion indicai.cl. Ind may vary will! lime. geolo91c condibon or construcoon acri-,,1y 

P:Z lllra blow■ 



S E A Consultants Inc. 
Engineers/ Architects 

Cambridge, MA. S. Portland, ME. Welherstie/d, CT. 

DRILLING CONTRACTOR: Soil Exploration Corp. 
FOREMAN: Bob Seymour 

MONITOR It-JG WELL NO. _B __ A..,,.R ..... -2 _____ _ 
JOB NO: 392-8511 CLIENT: Barson's 
LOCATION: Fl. Devens Landfill METHOD: Stem Auger & NX Core Barrel 
DATE 

SEA GEOLOGIST/ENGINEER: ""'M __ . __ G""'ill~en"---

BARCAO SAMPLER 

START: 1/31/86 FINISH: 2/3/86_ 

SOIL SAMPLES TAKEN: Yes 

EQUIPMENT CLEANING: Yes 
METHOD: Sleam and methanol rinse 

No.1 No.2 

GROUNDWATER DEPTH: __ _ 24.15' 

3/7/86 

T.C. 
DATE: __ _ 

DATUM: __ _ 

LEGEND 

MATERIAL TO FACILITATE DRILLING: Yes 
TYPE: Water 

(®] IMPERMEABLE SEAL mta1 SANDFILTER l!!fJ □ BACKFILL MATERIAL 

Height of Top Casing Above Ground Surface 1.83' 

Protectlve Casing & Cover Elev. 256. 73 

✓ G,ound Surlace Elev. 254.90 

~ -r-----,m~~---:-;'~7:,~= -.. ~~.::, 

____ Depth 24.0' 

____ ,Depth 26.0' 

Lli'i'i~~--- BARCAO SAMPLER No. 2 Depth Bottom 28. 0' 
___ Depth 29.2' 

--~Depth 30.2' 

___ Depth 21.5' 

___ Depth 34' 

!"'~~~--- BARCAO SAMPLER No. ___ D11pth Bottom 37.0' 

NOTE: 
_____ Depth (1) DEPTHS TO SUBSURFACE STRUCTURES ARE 

APPROXIMATE & RELATIVE TO GROUND SURFACE 
(2) AT COMPLETION BARCAO SAMPLER NO. 1 NOT 

OPERATIONAL RISER DAMAGED DURING 
Wrr'HDRAWAL OF AUGERS. 

MONITORING WELL CROSS-SECTION WITH BAACAD SAMPLER INSTALLATION 



SE A Consulfants Inc. 
Engineers/ Architects 

Cambridge, MA S. Portland, ME. Wethersfield, CT. 

DRILLING CONTRACTOR: Soil Exploration Corp 
FOREMAN: Bob Seymour 
METHOD: Hollow Stem Auger ,t.Jx Core Barrel 

SEA GEOLOGIST/ENGINEER: M Sc:huttz ---------
- BARCAO 

No.1 

GROUNDWATER DEFTH : 21.8' 

DATE : 3/7 /86 

DAnJM: T.C. 

WELL 
WT-2 

22.0' 

3/7/86 

T.C. 

Haight of Top Casing Above Ground Surface 1.08' 

Protective Casing & Cover 
El&v. 257.55 

MONITORING WELL NO. BAA-2A & WT-2 
JOB NO: 392-8511 CLIENT: Barson 's 
LOCATION: Ft Devens Landfill 
DATE 
START: 1/31/86 FINISH: 2/3/86 

SOIL SAMPLES TAKEN: No 

EQUIPMENT CLEANING: Yes 
METHOD: Steam & Methanol Rinse 

MATERIAL TO FACUTATE DRILLING: Yes 
TYPE: Water 

LEGEND 

~ Ground Surface 
JI' Elev. 256.47 

~ IMPERMEABLE SEAL 

• SAND FILTER iio,,,:,t,,o:1111~~~~~ 

□ BACKFILL MATERIAL 

14_.,...,... _ ___ Z' Diameter Schale 40 PVC Threaded 
Rush Joint Riser Pipe 

""-"1:~ _____ Depth 12' 
..,... ...... ~ ____ .Depth 14' 

~-... -+-,----- Z' Diameter Schale 40 PVC Threaded 
, Rush Joint 1 0-slot screen (Depth Range 15-25') 
I 
I 
I 

• I 
I 

I . .. • : I 
: '_·, ;_ :., ' I 

' ::-.-:~,-:_- - _· : ,.. . "· : . • , 
I . ·, I 
I • ~ I 
I · '. , .. ,: I , .. .. ..... , .-·.-,. ·. , 
:-:-.v ., -- ·:. ~r.; . ' ' ____ Depth 26' 

____ Depth 29.5' 

,--- - BARCAD SAMPLER No. 2A-1 Depth Bottom 37.2' 

37.5' Depth 
NOTE: DEPTHS TO SUBSURFACE STRUCTURES ARE 
APPROXIMATE & RELATIVE TO GROUND SURFACE 

MONITORING WELL CROSS-SECTION WITH BARCAD SAMPLER INSTALLATION 
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589 Project : Barson's Construction Boring Log 
Landfill Closure Boring No. SEA-2 

S I A Coneultant• Ina. Ft. Devens Ref. No. 392-8511 
Encitneere, Arch lt1ct1 

Contl'HtOr : Sail Ezpknlion Corp. Dalt: 31 Jin-3 F8b 86 Cuing Size : 3-1/A" 1.0. Hollow Siem 
lnglnNr/GaologlM : M. Gillln &a""'l•r : 1-~e• 1.0. Splrt Spacn & 

loltng L.Natlon : SN SuPlan NX Cert Banal 

Ql'Olltld Surfu• Elev. : 25UO WattrLtwf: 19.5' Date: 3 Fab. 88 Catlng at: 32' 

Sampl• 
Stratum Depth Sample Aemarllt 

(ft) No. 
Pen (In) Depth Blow,,r DHcrlptlon Description 

IA•c. (ft) 

0.5 
S-1 1314 0•1.1 79 Brawn, find SANO. lillle coatM nnd (1) Fine I) medium SANO, ,111141 cc.ars. 

33 and 1,. c,8V91. trac.t inarganic: 1111 Ul'ld and gravel (SP) 

1 1.5 5011" willl IOOII 

2 
i.5 

3 3.5 

4 
4.5 S-2 18116 4-5.5 7 Bn,wn, 11,_ SAND, lillll mtdium to 

5 13 c:aarM und and line g,.vtl 

5.5 11 

6 
1.5 

. 

7 
7.5 

8 
8.5 

9 5.3 18/14 &-10.5 13 Brown, fine 1D mecium SAND, little 9.5 

10 
17 COll'M und and h II mtdium 

20 gravel 
10.5 

11 
11.S 

12 
12.5 

13 
13.5 

14f4.~ 5-4 18115 14-15.5 10 BnMn, fina SAND, HIiia mtdium to 
20 COll'M And and line gravel 

15 23 15.5 

16 
16.5 

17 
17.5 

1811.5 (18.0') 
F11111 SAND, lrac:1 inorganic s,11 (SP) 

19 S-5 18118 19-20.5 12 Brown, h SAND, trace inorganic 19.5 lilt 17 
20 16 

G-anultr Sods CohNive Soila A1ntarll1: 

Blowl/Fl Oan1ity BloW&lft. Danlily (1) Blowcounta high rors.1 dultD frDlt panee,alian. 
(2) Glavel piacN include bo., aubangular and a191lar (rack lrtgm1nll). 

CM V.LoaM c2 V. Solt (3) AH coring ffllN in rnilluta. 
4-10 l.ooM 2-4 Solt 

10-30 M.DtnM 4--8 M. Stilt Boring Leg 
30·50 Dana• •1s Stiff 
.. so V.Oanle 15-30 V. Sblt Boring No. SEA-2 

.,30 Hald Rel. No . :192-851 1 

lnlarma11on on llil log i1 • compilabOn of M.1bsurfac:1 c:onailioN and IClil or rock c:lauific:atian1 c.btainld from 1111 field H well as laboratory tasting ol 
umpla1. Stra• hllVI bNn int•p,IIMI by commonly ac:c:aplld proc:adurn. The llratum linN may be tranlilio,_I and approxim■11. W111r level 
n.a111rarnants have bNn m■dl in the open boral'lalal at Iha Dl'('I and location incic:atld, and may vary with b,,., gaolaglc c:ondl~on or canstru~n,;,n activity 
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SN Project Barson's Construction Boring Log 
I 

: 
Landfill Closure Boring No. SEA-2 

I I! A Couullanta- lno. Ft. Devens Ref. No. 392-8511 
!11olneerelArclllt1c1e 

Contraato, : Sail ~ Co,p. Dalt: 31 Jin•3 Feb 88 CMlng Size: 3·1"' 1.0. Hollow Slam 
Engl~Geologlee : M. Gmen Sampler : 1-~• LO. Spit Spoon & 

lortng Looltlofl : S.SIIPlan NX Cott Bam11 

Gniuncl Surfaoe Elev. : 254.90 Waterl.9"1: 19.5" Date: 3Ftb. 86 Cuing et: 32' 

Sample 
Sample Stratum Depth flemerke 

(11) No. Pon (In) Depth Blaw•,r DHcrlptlon DHcrlptlon 
/Rec. (It) 

20.5 Fine SANO, nee inotgarac 1111 
21 (SP) 

21.5 

22 
22.5 

23 
~5') __________ ______ 

Fine SANO. lillle irarg&11ic: ,,n w1111 
2U ..,.., al inarganc SILT (SMiML) 

24 S-6 18118 24-25.5 17 Bnlwn. llne ID coatN SANO, Hlllt 2U 
25 20 irorganic lih wiltl lenae1 al SILT 

t 

25.5 29 

26 
21.5 

27 
27.5 

28 
21.5 (29.01 

29 (2) Fine 10 ciae,sa SAND. 11111e fine 10 

>7 18/12 &30.S 18 Bnlwn, line ID coane SAND, Walt caarM gravel, 1race ina,oanoc s.11 
29.5 (SW) 

30 lint ID coatM gravel. ll'ac:e 
30 28 inorganic lilt 

30.5 

31 
31.5 

32 
32.5 S-8 cw 32 100IO" (32.0') 

33 Como 11rne Freth 10 11iQttty-lllered bioita (3} Ver, llald ta llltd, dark 'I.,, 
e-, 6~55 32-37 ,o GAANODIORITE. w1tll dO ... y ID equiang1.1lar ID 1lightl)' pa,pl'lynac 

33.5 medium apacad, lght, planer jainll; bialilt GRANODIORITE w,t, ,_ 

34 • joints •• .. , (0- ID 20") ID •INPIY QuatlZ 1Uingara 

34.5 dipping ( 45• ID 70"), I-~ll'IZ 

35 Recavary • 112"/. 1Wingers 

35.5 9 

36 
311.5 11 

37 
37.5 8 

38 
31.5 C-2 24122 37-39 12 

39 Recovery •92"/o 12 Boaam ol Exploraian • 39' (39.0) 
31.5 

40 

Glarlilar Saila Call•~Soilt Aemtrlca: 

BloWIIFL Denlity EllowllFL Dan1ity 
(1) Blow cauntl high for S-1 Ille ID taat panehlion. 
(2) Grava PKel inc:ludt bod! IUbangular and ~ (rock tl'a'l'llftlS). 

M V.LooN c2 V. Solt (3) Al coring timtl in rnirwfN. 

+10 LoaN 2-4 Soll 
1~30 M.Derae +8 M.Still Boring Log 
:JO.SO o.n.. l-15 Still 
,.,50 v.o.n.. 15-30 V. Still Boring No. SEA-2 

:i,,30 Hard . Rel. No. 392-851 . 

tnlarrneaan on lhi1 log I1 e c:o•allan ol Sl.lb&urlac■ candftian, Md IIDil or rock danilicauan1 ab•ined lrDm tht field H we1I a1 laboratory I01ang ol 
..,,_L Straa have bNn intarprelad by~ accec,ced procedurea. Tlle 11ra111m linN may bl vw.ilional end app,a1ifflate. We111r level I 
mN11.1reman19 hawi bNrl made in the DP8" boral'lalas at Iha lime and locaean indic:alld, tnd mey ..,.,., wi!h lime. ~c cond11ion or conswc,on a cavity. 

P2 xtr• blow■ 



SE A Consu1t~nts Inc. 
Engineers/ Architects 

Cambridge, MA. S. Portland, ME. Wethersfield, CT. 

DRILLING CONTRACTOR: Soll Exploration Corp, 
FOREMAN: Bob Seymour 
METHOD: Hollow Stem Auger & NX Core Barrel 

MONITORING WELL NO. _B_A.,,R_·3 __ _ 
JOB NO: 392-8511 CLIENT: Barson's 
LOCATION: Ft Devens Landfill 
DATE 

SEA GEOLOGIST/ENGINEER: J. Jammallo START: 2/5/86 FINISH: 2/6/86 

LEGEND 

BAACAD SAMPLER 
No.1 

GROUNDWATER DEPTH : 29.5' 

DATE : 2/16/86 
DATUM :_G __ .S __ . _ 

SOIL SAMPLES TAKEN: Yes 

EQUIPMENT CLEANING: Yes 
METHOD: Steam dean and methanol rinse 

MATERIAL TO FACILITATE DRILLING: Yes 
TYPE: Water 

~ IMPERMEABLE SEAL □ BACKFILL MATERIAL 

.... , .. .. ; ' 

Height of Top Casing Above Ground Surface 1.58' 

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

Protective Casing & Cover Elev. 249.15 

✓ Gmund Swfaca Elev. 247.57 

- .- ., -.. ,,-.:-"""·.:.-":=- ,-.. -,:, 

14---- Cement Grout 

____ ,Depth 35' 
____ .Depth 37' 

,---- BARCAD SAMPLER No. 1 Depth Bottom 42.5' 

NOTE: DEPTHS TO SUBSURFACE STRUCTURES ARE 
___ Depth APPROXIMATE & RELATIVE TO GROUND SURFACE 

42.5' 

~ONITORING WELL CROSS-SECTION WITH BARCAD SAMPLER INSTALLATION 



S E A Consulhnts Inc. 
Engineers/Architects 

Cambridge, ¥A· S. Portland, ME. Wethersfield, CT. 

DRILLING CONTRACTOR: • Soil Exploration Corp. 
FOREMAN: Bo . .;;,;b_Seym==ou ..... r _______ _ 
METHOD: Hollow Stem Anger 

SEA GEOLOGIST/ENGINEER: J.JammaJlo 

GROUNDWAlER LE\/8..: 
DATE: ...;;3_,n.;.;;,s ... 6 ---
TIME: ____ _ 
FEET: _3_o_.4' __ _ 
METHOD: _T_.ape __ _ 
DATUM: _T.;...C....,. __ _ 

GROUND SURFACE 
( APPROX. EL 247.34 .I 

MONITORING WELL NO. WT-3 
JOB NO: 392•8511 CLIENT: Barson's 
LOCATION: F . .;;t.;..;;D;.;;.eve_n_s _____ _ 
DATE 
START: 2/6186 FINISH: 2/6186 

SOIL SAMPLES TAKEN: No 

EQUIPMENT CLEANING: Yes 
METHOD: Steam dean and methanol rinse 

MATERIAL TO FACILITATE DRILLING: No 
TYPE: ' 

LOCKABLE OR SCREW-TYPE 
METAL COVER ( ELEV. 248.46 

~ DIA. PROTECTIVE METAL 
GUARD PIPE ( HEIGHT A.G.S. 1.12' 

IMPERMEABLE SEAL 
( DEPTH RANGE 2-3' "'-caENTG~ 

BACKFILL 
( DEPTH RANGE 3·22' 

IMPERMEABLE SEAL 
( DEPTH RANGE 22-24' 

SAND FILTER 
( DEPTH RANGE 24-35' 

2:_ DIA. SCHEDULE~ PVC THREADED 
FLUSH JOINT RISER PIFE 
( DEPTH RANGE 2-24' ) 

1/t<---- .!.,_DIA.BOREHOLE 

.:!._ DIA. SCHEDULE~ PVC THREADED 
FLUSH JOINT~ ·SLOT SCREEN 
( DEPTH RANGE 24-34' ) 

WELL.PLUG 

BOTTOM OF SOIL BORING ( DEPTH ) 35' 

MONITORING WELL 
CROSS SECTION SCHEMATIC 



Page 1 ot 3 

598 Project : Barson's Construction Boring Log 
Landfill Closure Boring No. SEA-3 

S E A Co111ult1n11 1110. Ft. Devens Ref. No. 392-8511 
!11111 n,,,., Arcllltec:11 

Conll'Ulor : Soi Ellpblllian Colp. 5 Fib. & 8 Fib. 88 Cuing Stu : 3-114' 1.0. Hollow S:ar., 
Englnnl'ICINlaglst : M. SdlullZ Sampler: 1·l'8' 1.0. Spin Spocn & 
8ortftg l.ooltlon : SIISU Plan NX Cora Barrel 

Ground Suri- Elev. : 2,7.57 Weter L1VIII : 29.5' 011•: 8 Feb. 88 CHlno ., : O' 

Sample 
Sample Stratum Depth Aemarlr• 

(ft) No. 
Pen (In) Depth llowalr Deacrlptlon Description 

/Rec. (ft) . 
0.5 

S-1 - 0'·2' ·- ~- w so meaum SA~ID. nee (1) Fine 10 meaium SAND. 1r;1ca 10 :, :ti 

ID lillll COlrN •nd and fine gravel c:oar11 land and hr.e ;rav• (S?) 

1 wi1h occulonal !'0011 
1.5 

2 
2.5 

3 
3.5 

4 
4.5 S-2 18118 '-5.5 7 ~. line ID nwdium SANO, 1rK8 

5 8 coarN und 

5.5 10 , 
6 

11.5 ... 
7 

7.5 

8 
(7.5") ______________ ___ 

Coarse to fine SAND. trace nna 
11.5 gravel (SW) 

9 S-3 18118 ~10.5 13 Brown, COll'N ID find SANO. b'lc:e 9.5 

10 
15 fine 11,.vel 

16 10.5 

11 
11.5 

12 
12.5 

13 
(12.S, ________________ 

Fine ID medium SAND. trace cca.-:;a 
13.5 sand ilnd w gravel (SP) 

14 5-4 18115 14-15.5 7 e-. fj,- SAND. trace lO lint• 14.5 
8 medium to CllarN land and fine 

15 9 
gravel 

15.5 

16 
18.5 

17 
17.5 

18 
18.5 

19 S-5 1&'16 111-20.5 1 er-, h ID medum SANO. nee 19.5 
9 ClllarNund 

20 9 

Granular Soila Cohllivl Soils Remerlre: 

BlowstFl Density Bl-1Ft. Den1ity (1) s-1 flllmaugw. 
(2) s.,.. 5-1 Md ebove cty. 

0-4 V.LOOII c2 V. Soll (3) Samples s-1 ... 
4-10 LOON 2-4 Soll 

10·30 M.Oen11 4-8 M. Still Boring Log 30-50 Deni• 8-15 Slifl 

>50 V. Deflll 1>30. V. Sdll Boring No. SEA,3 
>30 Hard Aer. No. 392•851, 

lnformalion on '1i1 ~ 11 a co"1)rlelion of subsurlace condilionI .?lld 1o0tl or roek claI1ificalions obtained from Iha field H well as lab0ra10ry IHting ct 
•mplea. Sna ,._ IINn inr.pllld by corrmanly eccepl8d proced41r11. The In1um ~,,.. may 116 transilional and app,oaima1e. Waler level 
meaaur11nan11 have been medl in Iha open borehole• al Ile lime !lftd localion indicalld, and may very with lime. ;eotogic condilion. or co"61ruc~0n acuv,iy 
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SN Project : Barson's Construction Boring Log 
Landfill Closure Boring No. SEA-3 

I I A Coft■uN■ntl lno. Ft. Devens Ref. No. 392-8511 -
lnalnee,./Araltlteo11 

Coldnctor: Soil Elpilraliln Colp. 5 Feb. U Fee.. 88 CMing Size : 3-1/4 • 1.0. l-lollow Stam 
En11~eolo111el : M.Sc::hulZ Sampler : l•:118' 1.0. Sp1• Spoon & 

1ortn11 Looltlon : S.SIIPlln NX Co,1 Banat 
Clnlund Surfaoe !In. : 247.57 WaterLewl: 29.5' Date: IFtb. 81 C.Iln11 at : O' 

Sample 
Depth Sample lllemark1 

Stratum 
(ft) No. Pen (In) Depth Blowe/I" DHcrlptlon Description 

/Rec, (ft) 

20.5 
21 

Fine II ITlldium SANO, hel 10 lit'lla 

21.5 
CNrllMnd(SP) 

22 
22.5 

23 
23.5 

24 
24.5 ~ 1&'15 24-25.5 15 &,awn, fine SAND. race ID lilll (21 

25 a:, c:aatMUnd , 
25.5 22 

26 . 
21.5 

27 
27.5 

28 
21.5 

29 
29.5 

5.7 1&'15 29-30.5 • Brown. fine D mecjum SAND, no■ (3! 

30 8 ,:oarNund 

30.5 9 

31 
31.5 

32 
32.5 

33 
33.5 

34 
34.5 S-8 18/0 3-4.35.5 12 

35 16 
' . 

35.5 13 

36 S-9 1810 35.S-37 8 

31.5 • 
37 

10 . 
37.5 

38 S-10 Ml 37.S- 5010" (37.5') 

31.5 
·c,,,;,.,,Ti,ne FtNII ID aivltfy-lltet9d bio,ia Ve,y llala ID hard. darll gray, 

39 7.5 GRANODIORCTE 111ilh .,_,, douly equigranular biolite 

C.1 60I 37.5 IO IO cloaely Ipa'9d. li;IIL planar GAANOOICRITE 
3U joira: joira flit (0-·20"! to ve,y 

40 42.S 11 a&Mply cf1PP"9 ( 70- to 110") 
Rlc:OYlfV• 70'tl, 

a 

Grll"llllr Soila Coh•iv• Soila Rem■rka: 

BlowalFL 0.111ily Ellowl/FL Oen1rty 
(1) S.1 from IUOII', 
(2) Sa,.. 5" and a.bow dry. 

CM V.LooN c2 V. Solt (3) s.,.., S-7 wet 

~1D Loou M Solt 
10.30 M.Denu 4-1 M.Still Boring Leg 
30-50 o.n .. 8-15 Still 
>50 V.0.- 15-30 V. Still Sonng No. SE>.·3 

J>30 Hard Rel. No. 3112-8511 

lnlilmalion on llli1 loo i1 • ~uon ol SUDSUrface condiliona and aod or racll cluaifica(on1 ob•inld from Ille llld II well H laboraiory 1es11ng of 

1 _,,.._ Sn• lleve bNl'I inle,prelld by commanly ■ccapced procedur-. lhe 1n111m line• may bl ll'llllilional and Ipproximate. Waler level 
mea111rements llIv1 been made in Iha open borlhOIN ar the lime ind toc:a•on lndic:alld. and rney vary with 11me, o■ologic condilion or conslJ'Udon IC1Mry. 

P2 11r1 blow1 • 6 
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SN Project : Barson's Construction Boring Log 
Landfill closure 

Boring No. SEA·3 
. s I A Coneullante lno. Ft. Devens Ref. No. 392-8511 
!nalneer■/Arollltecte 

Contnctor: Soil Eqilllralion Corp. C..ing Size : 3-1/4" I.D. Holicw Siem 
l!ngl-,,Qaologlet : M. SdlultZ Sempler: 1·l'8" I.D. Spin Spoon + 

lorlftgLomtlon: S.Slle Plan NX C01a Barrel 

Otounll Surf- Elev. : 247.!57 W■ter Leval: 29.S' Date: I Fall. 88 C.elng et : 0' 

Sample 
Sample Stratum D•pth 

A•m■rks 
(f.t) No. P•n (In) D•pth Blow8/S- Deacrlptlon Description 

/AH. (ft) 

40.S 
Very na,a to nara. oar11 groy, 

0 acs,1igr■ l'\llar bioDle 

41 GRANOOIORITE ,,.s 
42 11 

42.S 

43 Bonam ol •plcnlion at ,2.s (42.5'} 

43.5 

44 
'4.5 

45 , 
45.5 

46 
'8.5 

47 
,1.5 

48 
'8.5 

49 
49.5 

50 
50.5 

51 
51.S 

5:? 
52.5 

53 
53.S. 

54 
SU 

55 
55.5 

56 
ss.s 

57 
57.S 

58 .. 

58.5 

59 
59.S 

60 

Gr■n.ilar Scil1 CohHi"• Soila Aemarka: 

BloWSIFL Density Blows/FL Oen1rty 

1M V.LOOM c2 V. Solt 
.. ,o LOON 2-, Soll 
10-30 M.DenN .. 8 M.Slilt Boring Log 30-50 Oenu 1-15 Stilt 

>50 v.o.n .. 15-30 V. Still BonngNo. SEA-3 

>30 Hard Rel. No. 392-851 ; 

lnlormaaan on ltlia log ia a compll&DOn al 1ub111rt■ce cancbtions ■nd 10d or rock cle1S1ftcaaana ob■iMd from Illa liald H w•I H la00t3tory tasting ol 
Affll)lea. Str■ ta h■-t• bNn in191prallld by colffllCIIW)' ec:ceptad pracedurn. The 11n11um ~ may be trensilion■I end eppro1ima1a. Waiar lav~I 
mN1utamant1 h■-ta been made in 1t1a open boreholn ■I 1ha time and localion incicatecl, ■nd may vary with lime, gaolog,c c011di1>0n or consiruc:ion accv,?y 



SE A Consultants Inc. 
Engineers/ Architects 

Cambridge, MA. S. Portland, ME. Wethersfield, CT. 

DRILLING CONTRACTOR: Soil Exoloration Corporation 
FOREMAN: Bob Seymour 
METHOD: Hollow Stem Auger & NX Cone Barrel 

SEA GEOLOGIST/ENGINEER: J. JammalloiM. Schultz 

BARCAD SAMPLER WELL 
No.1 

GROUNDWATER DEPTH : 10.S' 

DATE: 3/17/86 

DATUM: TC 

No.2 

105' 

3/17/86 

TC 

10.9' 

3/17i86 

TC 

Height of Top Casing Above Ground Surface 2.75' 

Protective Casing & Cover 
Elev. 228.75' 

MONrrORING WELL NO. BAR-4 & WT-4 
JOB NO: 392-8511 CLIENT: Barson's 
LOCATION: Fort Devens Land/1II 
DATE 
START: 2/7 /86 FINISH: 2/10/86 

SOIL SAMPLES TAKEN: Yes 

EQUIPMENT CLEANING: Yes 
METHOD: Steam Clean and Methanol Rinse 

MATERIAL TO FACILITATE DRILL.ING: Yes 
TYPE: Water 

LEGEND 

. ~ Ground Surface JI' Elev. 226.00' 
IMPERMEABLE SEAL 

l:m~~l"I":"'.'"---~~~ SAND FILTER 

□ BACKFILL MATERIAL 

~---- :Z- Diameter Schedule 40 PVC Threaded 
Rush Joint 10-slot saean (Depth Range 

___ D.epth 14.0' 
___ .Depth 16.0' 

~--- BARCAD SAMPLER No. 2 Depth Bottom 18.S' 

___ Depth 20.S' 
___ Depth 23.0' 

~~.r--- BARCAO SAMPLER No. ___ D.epth Bottom 28.0' 

3.0' To 13.0' 

NOTE: DEPTHS TO SUB SUR!= ACE STRUCTURES ARE 
___ Depth APPROXIMATE & AE.ATIVE TO GROUND SURFACE 

MONITORING WELL CROSS-SECTION WITH BAACAD SAMPLER INSTALLATION 
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588 ProJ•ct : Barson's Constructioo Boring.Log 
Landfill Closure 

Boring No. SEA·• 
I E A Conaultante 1110. Ft Devens Rel. No. 392-8511 
!1111ln11r1/ Arel! ltaota •. 

Cont!NtOr: Soi~IIIIW!Cc:p. 0111: 8 Flo. -10 Feb. 811 C.alng Sl;:a : 3-114" l.0. 1-toilw Siem 
£nginMt'ICeo6oglM : J.Jamnalo Sampler : 1 ·3/6' $pld Spp:ln & NX 
lloltftg Looatlaft : S..SuPlln Cora Banet 
Ground Surf- !lev. : 2211.00 Weter Lewi: u Dete: tO Flb.118 CHlng at: 0 

Sample 
Sample Stratum Depth 

Aem■rke 
(fl) No, Pen (In) Depth 

Blow•lr DHcrlptlon ,_ DHcrlptlon 
/Rec. (ft) 

0.5 
S-1 - o·-2 - FU: Fina ID meciium SAND, nee (1) Fl.1.; Fina ID IIIIIOlum SANO. trace 

ID itlll caaru und and fine ID ID liate coarll land Ind fine 10 

1 1.5 
merN gravel, trace 1~1 wilh coarN graval, IJace sdt wun 
accuional roata DCCIIIDna.l rDDII ( SP) 

2 
2.5 

3 3.5 13.01 

44.5 
Fine ID medium SAl~D. hllle ~rw 

S-2 1818 4-5.S 8 8-fl, line ID rnectum SANO. lillle 
Und and line gravel (SPtSW) 

5 s coarr.e und and line gniv• , 
5.5 8 

6 
11.5 

7 
7.5 

8 
{7.5l. _________________ 
Fine!& coar5'o SAND (SW) 

11.5 

9 S-3 1&'16 9-10.S 4 Brawn. tne CD_,.. SAND 9.5 

10 
s 
4 . 10.5 

11 
tt.5 

12 
12.5 

13 
13.5 

14
14.5 S-4 1812 14-15.5 5 Brown, Ii,_ ID CDarN SAND, llllc:e • Trace fine gravel below 1,· 

15 
3 fine gravel 

5 15.5 

16 
111.5 

17 
17.5 

18 (17.S') ---·--- . --------
Fine 5.ANO. lil!le 10 some cowsa 

18.5 und and line gravel (SP/SW) 

19 S-5 1&'10 19-20.5 6 Brawn, lrw SANO, liale ID -19.5 
6 medlMTI IO COWM und and firw 

20 -~ 6 gravei 

Granular Soila CohesiW Soila Remarke: 

Blowa/FL 0.nlily Blowa/FL Oenaily 
(1) S-1 tram auger. 
(2) All caring 1imN in ninuf81 

CM V.LDOII c2 V. Soll 
4-10 LDD11 2-4 Soft 
10-30 u.o.n .. 4-8 M. Stiff Boring Log 30-50 o.n.. l-15 Stitt 
.. so v.o.ns. 15-30 V. Stiff Bo,i:,g No. SEA·• 

»30 . Hard Rel. No. 392•8511 -· lnlolffllllan on llis log i1 • compilallOn of aubsurlace candiliDM anct soil or roclc cleUi~Cllictn1 Dblainld from Iha field a1 well 11· laboralory IHUng of 
~H. SlraCI llava bNn interpreced by conmDnly acc:eplld P,oc:edurN. The atralllm liMe may be llanailio,_I and appn,xrmale. W11er level 
me1auremen1S llave bNn made in !hi open IXlreholM al lhe lime and location lndcaJeG. end may vary wilt! lime, geologic condiDon or constnic:1lon acliv,ry 
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5N Project : Barson's Construction Boring Log 
,. Landfill Closure 

8 E A Colleutt1nta IIIO. Ft. Devens 
Boring No. SEA-, 

!11nlneere/Arohltect• 
Ref. No. 392-8511 

Contractor : Sail &pcnliln Corp. 0111: 8 Feb. ·10 Ftl>. 86 c.Jng Size: 3-1"' 1.0. Houw s:em 
En~ltiC: .L .llrmld., &anipi. : 1-318" Split Sppon & NX 
...... , Laaltlon : SNSle Plan Cott Bluel 

Ol'DUIICI 8vrlaoe llff, : 229.00 Weter Lani : 8.8 Dal•: 10 Ftb. 811 Cuing at: 0 

Sample 
Depth Sample R•merk1 

Stratum 
(ft) No. Pen (In) Depth Blow•lr DHcrlptlon DHcrlptlon 

/Rec. (ft) 

20.5 
21 

Fine SANO, lillle ID soma COITM 

21.5 
and and fine o,avet (SP/SW) 

22 
22.5 

23 (22.S") 

23.5 Gray, SI.T and line SAND, nee Sill and fitw SANO. nca medium 

24 , 512' . medium ID coerN MIid and wsv■I ID - Und and ;ravel (SM) 

2U S-6 2'-24.2 ED/Cr (Glacial IN) (24.2'') • 
25 

. 
COAING (2) Vet'/ hard ID nard. dark 11rey, 

25.5 
c;, 61V60 24.2•29.2 ,, Frnfl ID lllghdy -llwld, biotiw ..,i;ranular blo ate 

GRANODIORrrE will! dol■iy ID 
GRANOOIORITE 

26 a mecium epac:ac1, •~1. planar joint1; 
29.5 1!Nply dipping (70" 10 DO-), IOIN 

27 Recovery ■ 100"4 hNled 

27.5 8 

28 
28.5 7 

29 
29.5 II i29.2) 

30 Bollllffl of Esplo,alion ■1 29.2' 

30.5 

31 
31.5 

32 
32.5 

33 
33.5 

34 
3,.s 

35 
35.5 

36 
38.5 

37 
37.5 

38 
38.5 

39 
39.5 

40 

Gia11.tlarSoil1 CollNive Soila A1m1rke: 

BlowllFL Density BIOWIIFL Density 
(1) s-1 from auger. 
(2) Al carinQ til'TIII in minulH 

CM V.LOON c2 V. Solt 
4-10 Loose 2◄ Soll 
10·30 M.OellN 4-1 M. Stiff Boring Log 
30-50 DetlN 8-15 Still 
:i,50 v.o.n .. 1~30 V. Stilt Boring No. SE.A~ 

:i,30 Hard Rel. No. 3112•851 

lnform■IIOl'I on lhis lov it • c:ompilallon of SUDaurface c.ondilion1 and tod or rock clu■ificaio:,1 olllained from Ille lald H well II lebar■IO,Y IMbnll al 

1 umpln. Sna haft bNfl i~lld by COlffllllllly ~ procedurN. Th• 11ran,m line1 may be lra'llilionel end app,o1imale. Wa1■t level 
meHU,-fl have bMn rNde in !he ooen boteholN 11111■ time and location indicalld, and may vary with lim■. geologic: condition or eonsll\lC110n 1c:av,1y 

P2 :rtr■ blow■ 



SE A Consultants Inc. 
Engineers/Architects 

Carrcridgll, MA. s. Portland, ME. Wethwafield, CT. 

DRIWNG CONTRACTOR: Soil Exploration Corp. 
FOREMAN: Bob Seymour 
METHOD: 4" Seamless casing, NX Core Bariei 

MONITORING WELL NO. BAR-5 
JOB NO: 392-8511 CLIENT: Barson's 
LOCATION: FL Devens ___,;;;.__,......,.. ____ _ 

SEA GEOLOGIST/ENGINEER: M. Schultz --------
DATE 
START: 2/12/86 FINISH: 2/27/86 

8 ARC AD SAMPLER 
No. 1 No. 2 No.3 No.4 SOIL SAMPLES TAKEN: Yes 

GROUNDWATER DEPTH: 2.15' 

DATE : 3/7/86 

DATUM: T.C. 

3.50' 

3/7/86 

T.C. 

5.41' 

3/7/86 

T.C. 

4.2' 

3/7/86 

T.C. 

EQUIPMENT CLEANING: Yes 
METHOD: Steam clean and mehanol rnse 

MATERIAL TO FACILITATE ORIWNG: Yes 
TYPE: _..W_.a,..te:.:..r _______ _ 

Height of Top Casing Above Ground Surface 1.14 

Protective Cuing & Cover 
Elev. 217.55 

,r- Ground Surface 
JI' Elev. 216.41 

~'-"'-"'~~~ 

___ D.epth 15' 

___ D,epth 17' 

LEGEND 

~ IMPERMEABLE SE.Al 

II SAND FILTER 

□ BACKFILL. MAri=-AIAL 

~---- BARCAD SAMPLER No. _i,__ Depth Bottom._2_5' __ 

___ Depth 33' 
__ ,_Depth 36' 

5.---- BARCAD SAMPLER No. 3 Depth Bottom .... 4_5_' _ 

___ Depth 52' 

___ Depth 55' 

--- BARCAO SAMPLER No. 2 Depth Bottom .... 6_0' __ 

___ DIJ1)1h 65' 
___ Depth 68' 

~--- BARCAO SAMPLER No. __ .Depth Bottom_7_9_' _ 

_!!__Depth 
NOTE: DEPTHS TO SUBSURFACc STRUCTURES ARE 
APPROXIMATE & RELATIVE TO GROUND SURFACE 

MONITORING WELL CROSS-SECTION WITH BARCAD SAMPLER INSTALLATION 



... 
SE A Consultants Inc. 
Engineers/Architects 

Cambridge, MA. S. Portland, ME. Wethersfield, CT . 

. 
DRILLING CONTRACTOR: Soil Exploration Corp. 
FOREMAN: Bo_b .... S...,.tym.___,_ou_r _______ _ 
METHOD: Hollow Sam Anger 

SEA GEOLOGIST/ENGINEER: M. Gillan 

GAOUNDWATER LEVEL: 
DATE; .. 212=718_6 __ _ 
TIME: ___ o ___ _ 
FEET: _z __ r ___ _ 
METHOD: ... t ... ape __ _ 
DATUM: _G._.S_. __ _ 

GR:>UND SUPFACE 
( APPROX. EL 216.35 I 

IMPERMEABLE SEAL 
( DEPTH RANGE 0.5-1' 

BACKFILL 
( DEPTH RANGE 1'-Z } ______ ,. J 

MONrTORING WELL NO. WT-5 
JOB NO: 392-8511 CLIENT: Barson's 
LOCATION: Ft. Otvtn1 Landfill 
DATE 
START: 2/28186 • FINISH: 2/28186 

SOIL SAMPLES TAKEN: No 

EQUIPMENT CLEANING: Yes 
METHOD: Sttam dean and methanol rinse 

MATERIAL TO FACILITATE DRILLING: No 
TYPE: 

LOCKABLE OR SCREW-lYPE 
METAL COVER ( ELEV . . 218.59 

~ DIA. PROTECTIVE METAL 
GUARD PIPE ( HEIGHT AG.S. 2.24' 

CEMENT GROUT 

L_ DIA. SCHEDULE~- PVC THREADED 
FLUSH JOINT RISER PIPE 
( DEPTH RANGE 0'-3' } 

.,,....______ ~ DIA. BOREHOLE 
IMPERMEABLE SEAL 
( DEPTH RANGE 2-2.5' 

SANDFlllER 
L.._ DIA. SCHEDULE~ PVC THREADED 
FLUSH JOINT 10 -SLOT SCREEN 

( DEPTH RANGE 2.5-15' ) -----11~ ( DEPTH RANGE 3'-13' } 

WELLPLUG 

BOTTOM OF SOIL BORING ( DEPTH ) 15' 

MONITORING WELL 
CROSS SECTION SCHEMATIC 
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saa Project : Barson's Construction Boring Log 
Landfill Closure Boring No. SEA-5 s E A Coneultant• Inc. Ft. Devens Ref. No. J92-851, 

Enalneera/ Arc II Ila ct• 

Contractor : ~ Elplarllion Co,p. D111: 12 Flb.·27 Fib. B6 C.eing Size: 3-114" 1.0. Holiow Siam 
Engl11Nr1Geologl .. : M. SdlullZ Sampler : 1 ·l'8" 1.0. Sphl Spoon & 
lortng Location : See Sitt Plan NX Co,1 Barrel 

Ground Surface Elev. : 2111.41 w,eerLewl: 2.2 D11e: 27 Fab. 86 CHlng at: 0 

Sample 
Stratum Depth Sample 

Remark• 
(ft) No. P•n (In) Depth Blow11r DHcrlptlon Description 

/Rec. (ft) . -
0.5 

S-1 - 0-2 - Peal (1) Pea1(Pn 

1 
(0.5') 

1.5 
F"me SANO. som, OIQil/ltC silt. li t1111 

mecium sand and pell (SPIOL) 

2 
2.5 

3 
3.5 

4 
4.5 S-2 1&15 4•5.~ 20 Darke,-, ftne SAND. -

5 60 organic litL Ullle medium sand and 

5.5 60/3"' peat 

6 
11.5 

7 
7.5 

8 
(7.5') 
Fine 10 medium SANO. :race 

11.5 inorganic 1111, coarse wnd and fine 

9 S-3 18112 ' ~10.5 17 Brawn, line IO medium SAND, !race, 
gravel (SP) 

9.5 

10 
21 inor;anic silt, coarsa Nnd. and fine 

15 gravel 
10.5 

11 
11..5 

12 
12.!i 

13 
13.5 

" 14
14.5 S◄ 18118 14-1 s.s 4 Brown, lina SAND, lillle inorgaric (14.0') 

15 
2 lilt, trace line gravel Fina SANO, li1,e inorganic sill 

• trace fina gravel (SM) 
15.5 

16 
111.!i 

17 
17 .. 5 

18 
(17.51 
Fine SANO, :race inorganii; silt (SP) 

111.5 

19 5.5 18118 19-20.5 2 Light brown, fine SANO, lrKI 19.5 

20 
2 inorganic lill 

6 

Granular So~• Cohlllive Soils Ramarka: 

Slows/fl 0.nliiy BIOWSIFL Oansiiy (1) ~S.1aug.-. 
(2) No r-=-, firsi all~L redtav• sampler IO obtain so~ for cfalificalion. 

M V.Loose c2 V. Salt (3) Orove mtit,g ID adVance hole below 49 INl 
4-10 Loose 2◄ Salt (4) Ewidenca ol soil iype on end of~-
10-30 M.Densa 4-6 M. SbH Boring Log 
30-50 Dense 8-15 Still 

.. so v.o.n.. 15-30 V. Still Boring No. SEA-5 
.,30 Hard Rel. No. 392-8511 

lnlormalion on lhi1 to; is a campilalion ol eubsurlace condilioM and soil or rock cla1sifie1uons obUuned from Ille l1 ■1d as well H laDOra10,y 1as1ing al 
san,plaL S1taa have bNn 1111.-prated by commonly aci:apled procedures. The Itra1um finN may be nnlilional 1/Wi approsimate. War., level 
mauuramants have been made in lh1 open bOrah0IH ■t lh• time and location lnocalld. and may va,y with uma. 9■ol09ic: condilion or cons11uC1ion ac1ivi1y. 
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5N Project Barson· Construction Boring Log 
.. 

: 
Landfill Closure Boring No. SEA·5 

I I A Couullante lno. Ft. Devens ' 
!nalftHrtlArohltecfl 

Ref. No. 392-8511 

Conlnalor: Soil ElplDllliaft eoi,,. Cale: 12 Ftb.-Z7 Fib. 86 ea.Ing Size: 3-114' 1.0. Hollow Siem 
lnglMM'IQeologtet : M. Scflull Sampler: 1·l'B' 1.0. S.,lil Sooon & 

laffllg Loaatlon : SN Sle Plan NX Core Ba1111 
Q,aulld lllftaN llev. : 219.41 W•er&.eftl: 2.2 Date: Z7Feb.88 Cnlng at: 0 

Sample 
Stratum Depth Sample 

Rlfflffll 
(ft) No, Pen (In) Depth Blows/I• DHcrlptlon Description 

/Rec. (ft) 

20.5 
Fine SANO. nee inorganic silt 

2121.5 (SP} 

22 
22.5 

23 
23.5 

24 
24.5 S-' 1&'18 24-2S.5 ' 5 Liaht brown, lne SANO. 1raC8 

25 
inorolnic lilt • 

25.5 
26 

28.5 
27 

Z7.5 

28 
28.5 

29 
29.5 

S.7 18(18 2!1•30.5 , Light brown. lne SAND, irace 

30 
incrganil: lilt 

30.5 
31 

31.5 

32 
32.5 

33 
33.5 

34 
34.5 S-8 18118 34.35.5 4 Light ts-, lne SAND, trsce • 

35 7 meciumund • WIii\ nca INdium s■nd below, 3-4' 

35.5 7 

36 
38.5 

37 
37.5 

38 
31.5 

39 s-t 1&'12 311◄0.5 8 l.i;ht ts-, lne SAND. trsca 
31.5 

7 madumund 
40 5 

Citar&llar Soila Cohlliv• Sc~• Remulca: 

BlowllFL Danlity Blows/FL Dan1ily 
(1) ~S.1a,ger. 
(2) No 19CD'Mty Int •~r. rectvve umpler ., obtain soil far cluaificalion. 

1M V.l.DON c2 V. Soll (3) 0rDve cuing t:1 advance hole bllow 49 fNt. 

4-10 L.- 2·4 Solt (4) &idera ol aoil type on and of uff1'11r. 

10-30 M.DerlM ... M.Slilf Boring Log 
30-50 DerlM t-15 Stiff 
.. so v.o.n. 15-30 v. Slifl Boring No. SEA·S 

"'30 HIid Rel. No. 392-8511 -lnbmalion on Olia Jog 11 • ~Ilion of 1ublurfllce condilion1 and IOil or roc:k. duaifaions obtained .,cm lhe l_.d II well H labot .. ;alOry 1H~ng ol 

1 ll~L Snta have bean i,..,,,,.lld by c:onmonl)' IC~ proceduraa. Th• 111'81Uffl lir.e1 ma, be vanlilional and 1ppro1ima1e. Water lavel 
1ne11u-,,ia lleve been made in Illa open borellolH at lhe linll and ioca•on indic:alld. and may vary wilh ~me. gec10gIc condI1ion or cons1111caon ac:IMly 

P2 1tra blow• 
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sea ProJ•ct : Barson's Construction Boring Log 
Landfill closure Boring No. SEA-5 

S I! A Con■uttante lno. Ft. Devens 
!nalneereJArcllllecte 

Fief. No. 392-8511 

ContnCIOr : Soil E,plaralion ~ CHlng S~e: 3-114' LO. Hollow Siem 
EnglnNrJGeoloGla : M. SdlullZ Sampler : 1-l'S' 1.0. Spl« S9oon + 

IOflll1 LocatJon : S.SillPlan NX COIi Barrel 

Ground Surfeoe l!lft. : 21U1 Weter Lffel : 2.2' Date: -rr Feo. aa C.elng et: O' 

Sample 
Depth Sample Aemerlle 

Stratum 
(ft) No. Pen (In) --oepth 

Blow1/I" DHcrlptlon Description 
/Flee. (fl) 

.a.5 
Fine IO meaaum SANO. ltaCII 

inorganic 5111 (SP) 
41 

41.5 

42 
42.5 

43 
43.5 

44 
44.S S-10 1MI 44-45.5 11 Light brown, fine 10 mecium SANO, (2) 

45 22 1raca inorg■nic: sill . 
45.5 15 

46 
48.5 

47 
47.5 

48 
'8.5 

49 
48.5 

S-11 1&'12 49-50.5 13 Reddish brown, .,. SAND, nee (3) 

50 11 inorganic silt 

50.5 
19 

51 
51.5 

52 
52.5 

53 
53.5 

(53.0') 

54 
Fine to coar11 SAND, 1,11111 10 .am11 
fine ID COlll'U greval, litlle 

SU inot;anic sill ( SM/GM ) 

55 S-12 ,a,,;· 54.~56 33 Bnlwn, lirw ., co■ru SANO. little to 

55.5 100 aome Ii,. gravel, MIiie inorg1r1c silt 

56 60 (glacial bll) 

58.5 

57 
57.5 

58 
58.5 

59 
59.5 

60 S-13 613 511.S-60 18CV6" Brawn, lrw 1D CIHl'N GRAVEL 1nd 
line to COIIM SANO, tittle lilt 

Gra,-,lar Soil• Coh-Soill Rem1rlle: 

BlowllFL Density ~Fl Density 
(2) No r--,y llrat ~r. redrave MfflPI• 1D obllin aoil for cluaificalion. 
(3) Onlve caling IO IMl!Ce hole below '9 INI. 

CM V.LOOM c2 V. Solt (4) Evidence of soil type on end of ump!«. 

4-10 LOON 2-4 Soll (5) No ,_., lrat aaempc. ,__ -■mpler to obllin aoH for Clauilcaion. 

10-30 M.Oenu •8 M. Stiff Boring Log 
30-50 DenN 1-15 Still 

:i,,,50 V.DenN 1~30 V. Stiff Boring No. SEA-5 
.,30 Hard Rel. No. 3512-8511 

lnlarmaaon on 11111 log 11 1 co~lion ot 1ub111rf■ce concllbonl ■nd toil or roclc dauific■lions ob•intld from lhe tietd •• 11¥911 ■s l■bot■IDry 111111119 of 
samplel. Strata have bNn interpr■llld by COlffllonly ■cc■piad proc■durN. Th■ llracuni linN m■y be tranlilior.i and 1ppro11im1U1. Water l■vel 
l'l!Nsur■menls have been nde in 1h11 open bareholn ■t 111■ lime and location inelic■ted, and may v■r, willl -ITIII. g,eologic _condilion or conso-UC1ion ■~viry 
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5N Project Barson's Construction Boring Log : 
Landfill Closure Boring No. SEA-5 

S f A Con111ll1nl1 lno. Ft. Devens Aef. No. :!92-8511 
!nalneer11Arcttltec11 

Cofttraciar: Soil Explorllion Corp. Cuing Size: 3-114" 1.0. Hollow Siam 
Engtnee,/Qealoglst : M. Schull S.mpl•r: 1-:118' t.D. 5!1~1 Spoon + 

Bortng Location : S..Si1 Plan NX Core Bittel 

GfDUlld SuriaC(I Elev. : 218.41 Water Lenl : 2.2' Date: 11 Feb. 86 C.elno 11 : O' 

. Sample 
Depth Sample Remark• 

Stratum 
(ti) No. Pen (In) D1pth 8low1/I" 0Hcrlptlan Description 

/Rec. (ft) 

80.5 Fine to COatll SANO, lil'II• to IOINI 
61 fine 10 =a,11 gravel. lird• 

11.5 inorganc: 1111 ( SM I GM l 
62 

82.5 

63 
13.5 

64 
84.5 . 

65 
85.5 

66 
88.5 

67 
87.5 

68 
88.5 (68.0) 

69 
Fine SAND. ITICill ,notgafll<: sdt 
(SP) 

69.5 

70 
s-, .. 18/0 69.5-71 10 Brown, fine SAND. 1race inorganic i-i) 

70.5 
11 lilt 

71 15 

71.5 

72 
72.5 

73 
73.S 

74 
74.S 

75 
7!.5 

76 5-15 18/0 75.5-77 a Brown, fine SANO, lraca inorganic (5) 

12 lilt 
78.S 

77 
1a 

. . 
77.5 

78 5-16 0/0 78 100/tr (6) (78.0) 
78.5 

Corina lime 
79 C-1 61v.39 78-83 15 Freeh to sligh!!y -lhered, blolita Very haJ'd to hard. dark grey. 

79.S GRANOOIORITE "!ftth c:Jo11ly aquigranular biolira 
80 18 ,paced. tight. planer join11: flat (0• GRANOOIORITE 

Ill a>-) (DallOiplion Conlinuld) 

Gtanular Soila Cottniwa Soils Aamarlla: 
;, 

Bla..-11Ft. Oenlily Blowl/FL 01n1i1y 
(2) No recoveiy lirlt •~t. redrove sampler Ill obtain sail far clallilicalion. 
(3) Drove cuing to advance hole bllow -i9 feeL 

CM V.LooM c2 V. Soft (-i) Evidence ol lOil type on end at sampler. 

.. ,o loOM 2--i Solt (5) No recovery lirlt aaempc. redrova sampler to otitain so~ for daSlific:ation. 

10·30 M. Dense •8 M. StiN Boring Log 
30-50 o.n .. 8-15 Stiff 
.,50 V.OanM 1~30 V. Still Boring No. SEA-5 

:a,30 Hanl Raf. No. 392-8511 

lntormalion on u,;, 10g 1s a comp,labOn ol subsurfac:a condib0n1 and 1011 or rock da111licaion1 obtained from lh5 field•• well u 1a11ore1a,y ras~ng ol 
UmpieL Strata llaye bNn int■fl)falld t,y commonly eccapled p,ocadurlL Th• s1r11tum linu may be transitional end appro11ma11. Wa111r level 
mMsuramants have bNn made in the ooen b0rehol11 11 ltle time and locadon indicallld, Ind may vary wilh lime, geologic concl!lian or i:ons1rucoon acliviry 
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S.cD, Project : Barson's Construction Boring Log 
Landfill closure Boring No, SEA·S 

S E A Conaull1nt• Inc. Ft. Devens Rat. No. 392·85!1 
En II ln11ral Arch ltect• 

Contractor : Soil Exploration Corp. C-■ln; Sia : J-11.:• I.D. Hollow Stem 
En;fnHrtGlolo;lat : M. ScnullZ Sampl•r: 1-3,8' 1.0. Split Spoon • 

Baring Location : S..Sije Plan NX Cora Barrel 

Ground Surf•c• Elev. : 21UI Water Level : 2.2' D•t•: 27 Feb. 86 CHln; 1t : 0' 

Sample 
_ Stratum Depth Sample Remark• 

(ft) No. Pen (In) Depth Blow11r Description Description 
/Rec. (ft) 

80.5 C-1 Hl (ONCription continued ... ) and Very hard to hard, dark ;rf,y, 
81 (Conliroea) l!Mply dipping (◄5° to 70") Wlltl (7) ~igranular bioata 

111.5 101N v«y IINply (70" ID SO-) GRANOOIORITE 

82 Recovery •65,.. 5 dipping hlalld joints • rrany -ms 

112.5 - below 81' 

83 3 

83.5 BoftDm ••ploration at 83.0' (83.0') 

84 
IU 

as 
, 

115.5 

86 
86.5 

87 
87.5 

88 
88.5 

89 
89.5 

90 
90.5 

91 
91.5 

92 
92.5 

93 
93.5 

94 
9'.5 

95 
95.5 

96 
98.5 

97 
87.5 

98 
98.5 

99 
99.5 

100 

Glanuiar Soils Cohesive Soila Ramarlla: 

BlowllFL Density BloWSIFL Density 
(7) loll c:vculalion below 81 fNL 

0-◄ V.LODM c2 V. Soh 
4-10 Loose 2-◄ Solt 
10-30 M. Dense ◄-8 M. Stiff Boring Log 
30-50 Danu 8-15 Still 
>50 V. Dense 1S-30 V. Stiff Bornig No. SEA•S 

:,,30 Hard Rel. No. 392-8511 

lnbnnaDon on lhis log is a comptlalion ol subsurface condiliont and son or rock c:!.lu1Ac:auon~ 0b:a1n110 from 11u1 held as wllll as , .. bo,aIory uu 11n9 ot 
samples. Strata have been inte,pralld by commonly accepted procedures. Tha 111atum tines may be uanshional and approximate. Water lo•,al 
ma■sur•rnents have bNn made in the open boreholes ■ I tt.e time and location indica111c1. end may vary wicn ume, oeolog,c condiuon or consuucr,on ac,v,iy 



S E A Consulbnis Inc. 
Engineers/Architects 

·- Cambridge, MA. S. Penland, ME. Wethersfield, CT . 

. 
DRILLING CONTRACTOR: Soil Exploration Corporation 
FOREMAN: Jim Campbell 

.,-...,,....---,--------
ME THO D: Hollow Stam Auger 

SEA GEOLOGIST/ENGINEER: M.P. Clark 

GROUNDWATER LEVEL: 
DATE: 10/8/86 -----TIME: 10:00 -----FEET: 28.65 --,-:,,-.,--,--~ 
METHOD: Water Level Indicator 
DATUM: Top of Casing 

GROUND SURFACE 
( APPROX. EL 252.85 )~ 

IMPERMEABLE SEAL 
( DEPTH RANGE 1.0'-1.5 )-----. 

BACKFILL 
( DEPTH RANGE 1.5'·39.0' )------., 

IMPERMEABLE SEAL 
( DEPTH RANGE 39.0'-40.0' )----_.. 

SAND FILTER 
( DEPTH RANGE 40.0·.59.5· )---___,;~~ 

MONITORING WELL NO. WT-6 
JOB NO: 392-B611 CLIENT: Barson's 
LOCATION: Fort Devens Landfill 

DATE 
START: 8/25/86 FINISH: 8/26/86 

SOIL SAMPLES TAKEN: Y11 

EQUIPMENT CLEANING: Yes 
METHOD: Steam Clean ---------
MATERIAL TO FACILITATE DRILLING: Yes 
TYPE: Water ----------

LOCKABLE OR SCREW-iYPE 
METAL COVER ( ELEV.- ____ _ 

a- DIA. PROTECTIVE METAL 
1.30' GUARD PIPE ( HEIGHT A.G.S. ___ _ 

CEMENT GROUT 

'Z' DIA. SCHEDULE 40 PVC THREADEC 
FLUSH JOINT RISER PIPE 
( DEPTH RANGE 1.25'AGS-49.5' 

6" DIA. BOREHOLE . 

Z' DIA. SCHEDULE 40 PVC THREADEC 
FLUSH JOINT 10 -SLOT SCREEN 
( DEPTH RANGE 49,5'-59.5' ) 

WELLPLUG 

BOTTOM OF SOIL BORING ( DEPTH_1_Dl_.S' __ 

MONITORING WELL 
CROSS SECTION SCHEMATIC 
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SW Project : Barsons' Construction Boring Log 
Landfill Closure Boring No. SEA·6 

S E A Coneulllnte lno. Fort Devens Ref. No. 392-B61 I 
Enolneer,1 Architect• 

Contractor : Sail ~lcrlliln Co,i,oraiion C..ing Size : See tlore A 
EnglneertGNlotlet ; M.P. Cwk Sampl•r : 1 3'8' 1.0. SolR Scoc~ 

lartna Looatlon : S.Sitt ?Ian 
Ground Surface Elev. : 252.35' W1t1r Lewi; 21.65' D•t•: l/25-11211/86 C,11lng It: NIA 

Sample 
Stratum Depth Sample Re111erlce 

(ft) No. Pen (In) Depth Blowa,r Description Description 
/Rec. (ti) 

0.5 
S-1 616 0-0.5 1 S-1 &own. fine SANO. 1110. meoum Fine SANO, 111111 mec;um Ync. 
S.1A 12/10 0.5-1 .5 ' und ,llaee inar;arwc 11:t w,111 roota. trace inor;aAc 5111 ( SP) 

1 1.5 7 S-1 A Brown ID ti&Cil lne SAND. 
lillte medium lend, trace inorganic 

2 1ilt 

2.5 

3 
3.5 

4 
(4.S, 

4.5 Mecfum SANO, I/Illa coarse a~: 

5 
fin• und, uaca 1nof'gan,c sill IS·,.·, 

5.5 S-2 1&'12 5•6.5 7 Ten ta gr.,, lne ID medium SAND. 

6 
6 lillfe coarN und, trace inorganic 

1ill • 
11.5 7 

7 
7.5 

8 
B.! 

9 
9.5 

10 
10.5 S-3 1&'15 10-11.5 6 T•n to grey, medium ID coerM 

5 SAND. ~Ill• fine aand, trace 
11 6 

inorganic sill 
11.5 

12 
12.5 

13 
13.5 

14 
14.5 

15 
15.5 $-4 1&'15 15-16.5 • Tan to ;ray, medium SAND, lime 

16 
4 fine und, :race inorganic 11lt 

15 115.5 

17 
17.5 

18 
18.5 

19 
19.5 

20 S.5 1&'16 20·21.S 5 See Paa• 2 or 6 ror 0.ICripbon SN Pa;e 2 al 6 for Dascriplion 

Granular Soda Connive Sods Ramarke: 

BlowllFL Density BIOWSlft. Density (A) 3 114• LO. Hollow Siem Auger 

CM V.LooN c2 V. Soll 
4-10 Loose 2--4 Soll 
10-30 M. Dense 4-8 M. Sbfl Bering Log 
30-50 Dans• 8-15 Still 

>50 V. Oanse 15-30 V. Sbl1 Boring No. SEA-6 
>30 Hard Rel. No. 392-8611 

lnlormasion on lhlS IDg is a co/Tlpllabon ol subsurla.c:• cond1u0n1 and soil or rock dassihcaliona obtained tram the field a1 well as laborarory 1asnno of 
~s. Straa have bNn interpreted by commonly accepllltj !)l'ocaduras. The srr.::..m lines may be tranllilionaf and aop,o1ima111. Ware, level 
mauu,aments have been rTWde in me open t,o,.,,01111 at lhe lime and location indcaraa. and may vary with Dme. geologic condlaon or consrruc?ion ac11v11y 
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SN Project : Barsons' Construction Boring Lop • Landfill Closure Boring No. SEA-8 
s ! A Coneullan._ lne. Fort Devens Ref. No. 3112-8611 
Enalnee,.,A,elllteate 

Contractor : Sail Elplaralian Corporalion CNlftg SIH : SH Nole A 
lng~glet: M.P. Clark Semp,_ : 1 ~a• 1.0. Splil Sp=n 

lolfng Laallon : S.Sle Plan 
around svnaae Etfl.: 252.35' Wlle,Leftl: 28.85' D•••: 8/25•112S/H Ca1lng at; NIA 

Sample 
Stratum Depth Sample Remark• 

(fl) No. 
Pen (In) Depth Blow11r DHcrlptlon -Description 

/Rec. (ft) 

20.5 
5 Tan III c,ay, IMdium SAND, HIiie Medium ID ectarll SANO, little line 

21 7 firw and, nm inorganic lilt und and fine gravel, lnlCI 
21.5 inargaruc salt (SW) 

22 
22.5 

23 
23.5 

24 
24.5 

25 
5-6 1&115 25-26.5 7 Tan ID g~. memum ID coarse ' 25.5 

26 11 SAND, MIiie fi,.. und, nee 

9 i11Df911ic: lilt 
29.5 

27 
27.5 . 

28 
28.5 

29 
29.5 

30 
30.5 

S-7 18112 30-31.5 9 Brown ., 11n. coane SAND, lillll 

31 10 fine to medium ul'ld and 11111 gravel, 

31.5 10 lrlCI inorQlllic lift 

32 
32.5 

33 
33.5 

34 
34.5 

35 
35.5 S-8 18115 35-36.5 I Brown • 11n. COIIN SAND and line 

36 I GRAVEL nee inorgaric lilt 

311.5 
11 

37 
37.5 

38 
38.5 

39 
39.5 

40 

Graf'lllar Saile CohNivl Soila R1m1rlle: 

Blows/Fl Dlnlity Blow~'ft. Density 
(A) 3 114" LD. Hallow Slan Augar 

M V.Loa11 c2 V. Solt 

+10 LoaN 2◄ Solt 

10-30 M. Dense 4-8 M.Sliff Boring Log 
30-50 o.n .. a-1s Stiff 

>50 v.o.n .. 15-30 V. Still Boring No. SEA-6 
>30 Hara . Rel. No. 392•861 , 

lntarmaaon on lhil log II I =•Alia" al IUbaurface c:ondilionl Ind soil or rock clauilicaPon1 oblalnld from 1111 llld H WIii H labotator/ 111un; of 
Mmplea. Stra• llave bell'I in!Mprllld b)' corrmonly acceplld proc«lurN. The antum NI ""' be tranlitional and appra1imata. w,w leYet 
measurement, hev1 t,e., m1d1 in !tie opan borlholM al Ille time Ind location lndicaled. Ind m■y Vll'f with IIIT'll. geGIOQIC: condition or consll'\Jclion ac:tivity. I 
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SN Project Barson's Construction Boring Log ! : 
Landfill Closure Boring No. SEA·& 

S E A Coneullant■ Ina. Fort Devens Ref. No. 392-8611 
EnalnHr•1Archll•ct■ 

Contractor : Soil Elpbralion C~. C.•lng Slza : Sae NOie A 
Englneer/GealoglM : M.P. Clark Sampler: 1l'8' S.O. Splrt Spoor. 

IClffng Location : S.SUPlan 
Oravnd SurfIc■ Elev. : • 252.85' W•t•r L■v■I : 21.65' Dale: 8/25-8128/BS C.1ln11 •I: NIA 

Sample 
Stratum l Depth Sample Remarlla 

(ft) No. Pen (In) Depth Blow1/S- - DHcrlptlon Description I /Rec. (ft) I 

S-9 11V15 40-41.5 6 Slown, maansm to masae SANO, Fine ID maaium SANO. ltnJe c:iaa.l j 40.5 !ill• fine gravel , nee inarganc lilt und 1nd fin■ ;ravel, rrace 
41 . 12 

} 41.5 12 inorganic lill (SW) 

42 • 
42.5 

J 43 
43.! 

44 
44.5 

45 
S-10 18116 45-46.5 Brown, medium SANO, tillle coarse . 

'5.5 9 

46 4 sand and ftne und, nee irar;1ric 

6 sill 
48.5 

47 
47.5 

48 
~-5 

49 
•9.5 

50 
50.5 

S-11 18115 50-51.5 5 Brawn, fin■ ID INdium SANO, lillle 

51 6 caatM &and, trace inorganic sill 

51.5 5 

52 
52.5 

53 
53.5 

54 
54.5 

55 
55.5 S-12 18114 55-56.5 10 Brawn, fin■ IO medium SANO. lillll 

56 12 CDIIM And, trace inorganic sill 

58.5 
12 

57 
57.5 

58 
58.5 

59 
59.5 

60 S-13 18112 60-61.5 11 See Page 4 at 6 lot 0.tcril)ion SN Page 4 of 6 101 Oescnpuon 

Granu1&1Sai11 CohHiv• Soila Remark•: 

Blawllft Oenlity BIOWI/Ft O•n111y 
(A) 3 1/4" LO. Hallow Stem Auger 

0-4 V.Loaae c2 V. Soll 
4-10 Loou 2-4 Soll 
10-30 M. Dense 4-8 M. Stiff Boring Log 
30-50 Denae 8-15 Still 
.. so V. Denae 15-30 V. Stiff 80111"19 No. SEA-6 

>30 Hird Ael. No. 392-86 11 

tnfllrmalion on 1t1iI log••• i:ompilalion ol 1uosurf1ce cond1bons ana aod or rock ct■SSiicabons obrained from lhe fit,jd H wall H labor&.IDry res~ng ar 
sample1. Siraia have bNn inte,prellld by commonly ■ccepllld procedur•. The I1n11Um tin• may ba lranlilioflll and 1ppraIima1e. W11er level 
FN1Iuremanrs have been made 1n ltMI open boreholes ar me liFN •nd locaoon ondicared. 1nd m1y vary wirl'I ~me. gea109ic condition or conu-uc:,an ac),,·:y 



SN Project : Barson's Construction Boring L 
Landfill Closure Boring No. SEA-6 

S E A Con1Ull111t1 1110. Fort Devens Ref. No. 392·861, 
E1111fnHf1/Arcllltect1 

COllftCtor : Sall Explaralion Co,p. C..1119 Slz■ : SN Nall A 
EnglllNftGealogl■t : M.P.Clatk Sampler : 1318° S.O. Spltt Sp00n 

lorf119 Loc■tlo11 : S..Sil Plan 
Ground Sur1■ca Eln. : 252.85' Water L.aftl : 28.115' 0111: 8/25·1/21111111 Ce1fng ■t : NIA 

Sample 
Stratum D■,th Sample 

Remark■ 
(ft) No. Pen (In) De,th 

llow■tr D-■crlptlon Description 
/Rec. (ft) 

80.S 

61 w 8'aMI. tin■ 1:1 mecium SAND, trac.e Fin■ m medium SANO, lil!Sa eoarsa 

81.5 9 inorp,ic 1111 1&1'.cl, lrace 11111rgan,e sill (SW) 

62 
82.5 

63 
83.5 

64 
14.5 ' 

65 • i 

s-,, ' 
15.5 1&'16 6s-66.S 12 ~ line 1:1 medium SAND, lillla I 

coarse Ulld, lrlCe inorg■nu: SIii I 

66 " I 88.5 11 

67 I 
87.5 

l 68 
&8.5 

69 ' li9.5 

70 
70.S S-15 18116 70,71.S 10 Brown. fine ID medium SAND, little 

71 12 coaru sand, 1race inorganic •ill 

71.5 13 

72 
72.5 

73 
73.S 

74 
7U 

75 
75.5 S-16 18/8 7S-76.S 10 &awn 10 tan, fin.a m medium SANO, 

76 12 tilll■ coarse And. lr■c• inorg■nic 

16 1ill 
78.5 

77 
n.5 

78 (78.01 
Fine SANO, ~e tllO(g&~C $ Iii 

79.5 (SP) 
79 

79.S 

80 

GlanJi■r Soill Cohnav• Sod1 Remark•: 

BlawllFL 0en11ty BlowllFL Density 
(A) 3 11•• LO. Hollow S11111 Auge, 

c,.,. v:Loo11 c2 V. Soll 
•10 LooA 2-, Soll 
10-30 M.O■IIII •• M.Stilf Boring Log 
30-50 o.n .. 8-15 Stiff 
>50 V.D■nN 15-30 V. Sbll Soring N-,. SE,\.' 

>30 Hard R~I. PJo. 3i2•• 

lntorm■lion Ol'l lhi1 IOg i1 • cornpilalaon of subsurface conailion1 ■nd 10~ or rack cluailic■ lions ob:ained lrom Ille ield II well 11 lallOrarory :esbng cl 
~ Sara• have been 1nterpreled by conmonty a,ccaplld procedura The 1n1Um line■ may be 1r■n111ionat 1nd appro1irn1ia. Wa'IM level I 
m•surllffllllts have bNn made in Ille open boraholN 11 the tam■ 11nc1 loailion indicalld, and may v■ry wuh time. geolo11c condiliOn pr construelion aetivsrv. 
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w Project : Barson's Construction Boring Log 
~ Landfill Closure 

Boring No. SEA·6 
S I A Con1uhan1a lno. Fort Devens 
!nofnaera/Arohll•ct• 

Ref. No. 312-86f1 

Contraotar: Soil Ezpilralian Corp. CUlng Size : Sea N01a A 
Engi-,Geatogtat : M.P. Clark Sampler: 1l'8' I.D. Split S00on 

Boring Location : SN Sill Plan 
Qround hl1act1 ElltY. : 252.85' Water Lffel : 28.15' Date: 1/25-8/211/1!18 Cnlng at: NIA 

Sample 
Depth Sample Remark• 

Stratum 
(ft) No. Pen (In) Depth 

Blowe,r Description Description 
/Rec. (ft) -

10.S 
S-17 1&'16 80·81.S 9 Brown, fine SAND, lrllce inorganic ~•n• 10 very hne SANO, 1:aca 

1Z lilt inorganic lilt (SP) 
81 12 11.5 

82 
12.5 

83 
13.5 

84 
84.5 

85 
85.S S-18 1&'12 85-86.5 10 Brown, &ne SANO, uaca inorgaric 

86 9 silt . 
BB.S 

, , 
87 

87.5 

88 
88.5 

89 
89.S 

90 
90.5 

S-19 1&'~8 90-91.5 6 Brown ID tan, very fine SAND, lrece 

91 9 inorganic lilt 

91.5 11 

92 
92.5 

93 (93.0') 

113.5 
Fine SILT'I' SAND. trace c1ay (SMi 

... 
94 

94.5 

95 
95.S S-20 1&'12 9S-96.5 4 Grey to blue, line sn. TY SAND, 

96 7 trace clay 

911.5 9 

97 
17.S 

98 
98.5 

99 
99.5 

100 S-21 1&'15 100-101.5 6 See Page 6 of 6 tor Description See Page 6 ol 6 tor Oescnpaon 

Granular Soda Cohesive Soils R1m1rka: 

Blows/FL Density Blows/FL Densi1y 
(A) 3 114" 1.0. Hollow Slllm Augar 

O◄ V.LOOH c2 V. Soll 
4-10 Loose 2-4 Soll 
10-30 M. Dense 4-8 M. Still Boring Log 
30-50 o.n .. 8-15 Still 

>50 V. DlnM 1S-30 V. Still Boring No. SEA-6 
,.30 Hard Ref. No. 392-86, , 

lnlormaDon on !Ilia Jog is a comptla~on ol 111osurlace conclilionI and soM or rock da1111ficalion1 oosained lrom 1h11 lield •• well H laDorato,y lasting ol 
umplaI. S1r111a hav• bNn inlerprelad by commonly acc1pled procad11rH. The Itratum u,,.. may b• 1ran11monal end approximara. W11or level 
meas11rements have bNn made in !he open bOreholH el Illa time and location inelica1od. ■nd may vary wrlh Dffll, g.olOgic condiroon or cons1ruct10,i acav,ry 

recvc!ed paoer 



SH Project Barson's Construction Boring Loci : 
Landfill Closure Boring No. SE: · 

S I A Con■ult■nl■ Ina. Fort Devens 
l!nolneera/Arctilteete 

R■f. No. 392·86 : • 

Colltrutor: Soil Elplcnlion Colp. C.lng Size : Sit Note A 
Entl~i.t: M.P. Clark Samplw : 131&' 1.0. Spll Spoon 

loftng Lomtlon : S.SIIPlan 
Gi,,und Surla~ l!lrl. : 252.85' - W■ter Level : 28.85' 8/25-8/28/88 C11lng ■t : NIA D■te: 

Sample 
D■ ptt, Sample Rem■rk• 

Stratum 
(fl) No, Pen (In) Depth Blows/&" Deacrlptlon Description 

/Rec. (fl) 

100.5 

101 
e Gr-, D blue, In■ SILTY SAND. Fine SILTY SAND, 1r1Ca ~I1y (SM) 

101.5 7 nee c1a, 
(101 ,5') (101 .5') 102 Bol!Dln of E11plorall0n 

102.5 

103 
103.5 

104 
10.U 

105 
105.5 . 

106 
108.5 

107 
107.5 

108 
108.5 

109 
109.5 . 

110 . 
110.5 

111 
111.5 

112 
112.5 

113 
113.5 

114 
11,.s 

115 
115.5 

11 '6 
116.5 

117 
117.5 

118 
1111.5 

119 
119.5 

120 

Gni11.1larSoil1 CohN" Soila R1m■rk1: 

BJowa,tfl O.,,siiy BJowa,/FL Density 
(A) 3 11.- LO. Hollow Sam Aug■r 

0-4 V.LooM <2 V. Solt 
4-10 l.ooM 2-4 Solt 
10-30 M.DenM •• M.Stiff Boring Log 30.50 O■nM 8-15 Stiff 

>50 v.o.n .. 1~30 V. Still Boring No. SE.A-I' 
>30 H■rd Rel, No. 392·' 

lnbrnaDOn on lhls log 1s a co~■llOn ol 1ub11,11f1.:. c:one11110ns and aoil or rock cla111r1a1~on• 01>111111d from lh■ llld ■s wall as IIDotacory 1e111ng of 
&amp1e1. Snia 11■v1 bNtl in1■1pr■ i.d ~ commonly ai:c:epled p-oca.:lurH. Th■ ,n111m fine• m■y be lrMIICional and app,oxirna11. Wawr liver 
m11isurenwni, tiav■ bee,, n-ade 1n lhl open llOrehofN al Iha rim■ arid rocation lndicallCf. and may va,y with bme. geofogle COtldibon o, consm.,econ aelNH'\I a 



S E A Consulbnts Inc. 
Engineers/Architects 

Cambridge, MA. S. Penland, ME. Wethersfield, CT . 

• 
DRILLING CONTRACTOR: Soil Exploration Corporation 
FOREMAN: Jim Campbell --------------METHOD: Hollow Stem AJJger/ Casing 

SEA GEOLOGIST/ENGINEER: ___ M._P._Cl_a_rk_._ 

GROUNDWA'TcR LEVEL: 
DATE: 10/8/86 ..,..,...,.,.... __ _ 
TIME: _11,,..:00 ___ _ 
FEET: _1_8 • ...,6s-....,..._,.... 
METHOD: Water Level Indicator 

DATUM: Top of Casing 

GROUND SURFACE 
( APPROX. EL. 235.16 J~ 

IMPERMEABLE SEAL 
( DEPTH RANGE NIA )----_. 

BACKFILL 
( DEPTH RANGE o.o·.s.o· J-----~ 

IMPERMEABLE SEAL 
( DEPTH RANGE 6.0'·8.0' )----....-

MONITORING WELL NO. WT· 7 
JOB NO: 392-8611 CLIENT: Barson's 
LOCATION: Fort Daven's Landfill 

DATE 
START: 912/86 FINISH: 914/86 

SOIL SAMPLES TAKEN: Yes 

EQUIPMENT CLEANING: Yes 
METHOD: Steam Clean ---------
MATERIAL TO FACILITATE DRILLING: Yes 
TYPE: _w_at_er ________ _ 

LOCKABLE OR SCREW-TYPE 
METAL COVER ( ELEV. ____ _ 

3" DIA. PROTECTIVE METAL 
GUARD PIPE ( HEIGHT A.G.S. 1.88' 

CEMENT GROUT 

2" DIA. SCHEDULE 40 PVC THREADED 
FLUSH JOINT RISER PIPE 
( DEPTH RANGE 1.75'AGS-11.o· 

s- DIA. BOREHOLE 

~~.-...------ 2" DIA. SCHEDULE 4o PVC °THREADED 

SAND FILTER :' - , 
( DEPTH RANGE e.o·-21 .0· ,------P 

-·- -' ' FLUSH JOINT 10 -SLOT SCREEN. 
( DEPTH RANGE t1.o·.2,.o· ) 

WELLPLUG 

BOTTOM OF SOIL BORING ( DEPTH 101.5' 

MONITORING WELL 
CROSS SECTION SCHEMATIC 

······"•t!' unt½ t'l\'-lrttUl11t •fll 
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" 
Project . Barsons' Construction Boring Log ' . 

~ Landfill Closure Boring No. SEr . 
s I A Coneul&an&a Ina. Fort Devens Rat. No. 392-ee • __ 
Enaf n■ara/ Arellft■cta 

Contrac:1or : Sail E,paaa11n Co,pc,111011 C.■tng Sir■ : Sae N0I11 A 
Engi-riG.ofoglllt : M.P. Clark Sampler : 1 l'8' 1.0. $phi Spocn 
lortno Location : SNS:S.Plan 
Ground Surfac:■ EIH. : 235.16' Watar Leval : 18.65' Dale: 9/2•9W86 Ca■lng 11: NIA 

Sample 
Stratum Depth Sample 

Re111■ rk ■ 
(ft) No. Pen (In) Depth 

Blow,,r Deacrlpllon Description ' /Rec, (Ill -
0.5 

S·1 18/16 0-1.5 4 Tan 10 blown. line 10 1'1"18Cum SAND. Fina 10 rr.ildlum SANO. hale c: 
4 ~Ide C:OIIM sand, nee inorg:snic aancl, tr■ca inorganic sill (S',' 

1 1.5 4 lill 

2 
2.5 

3 3.5 
(3.01 
F'ane SANO. nca in0tg;in e ~111 (SP) 

44.5 

5 
5.5 S-2 18/15 S. 6.5 6 Tan. fine SAND, trace inorganic lilt 

6 
7 . 
7 8.5 

7 
7.5 

a 
8.5 

9 
9.5 

10 
10.5 S-3 1&'15 10-11.5 7 Tan, linlt SAND. trace inorganic sill 

. 
11 

B 

a 11..5 

12 
12.5 

13 
13.5 

14 
. 14.5 

15 
1!1.5 S-4 18115 15-16.S s Tan. ftna SAND, trace inorganic silt 

16 
8 

6 18.5 

17 
17.5 

18 
18.5 

19 
19.5 

20 S-5 11V15 20-21 .5 4 SN Paga 2 of 6 for 0.acriplion SN Paga 2 cf 6 tar Oncripaon 

Granular So~• Cohesive Soils Ramartce: 

Blowl,lfL Oansiiy Blc-'Ft. Oen1ity (Al 3 1I~ 1.0. Hollow Sllm Auger 

CM V.looM c2 V. Soll 
4-10 Loo■■ 2-4 Soft 

10-30 M.OenM 4-8 M.Stiff Boring Log 
30-50 Dens• 8-15 Stiff 

>50 V.Densa 15-30 V. Stiff 6!:t1tv,1No. SEA•7 
.,30 Hard ~ Ret. ~lo. 392-86113 

Information on 1h11 log is a c:ompilalion of subsurlace cone111ion1 and soil or rock cla■lilicalions obiaInell lrom lhli liald H well as labora1ory Ies1:n,; ol 
samples. Strata have t,■en in1erswto>led by commonly ■ccapted pr0Cec1ure■ . rna 1tratum hne■ may be tran11tional and approsIm:1te. Water level 
rr.e■surem■nts have bean mad■ in !ha opan bo~aholH at lhe time a,,d location indicated, end may vary w1t!i fme, georcgic condition or cons:rucrion ac11v1: 
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5941 Project : &arsons' Construction Boring Log I Landfill Closure Boring No. SE,H 
I E A Connltante Inc. Fort Devens Ref. No. 392·8811392-811 
l!flalneere/Arolt lteote ' 

Contnictor : Soil Esplcnlicrl Co,pa,auon Calng Size : SN Neta A 
Engln-,QeetoglaC : M.P. Clark Sampler : 1 :W- 1.0. Split Sp00n 
lortng Looltlon : s. Sia Plan 
Ground Surfllllll l!lev. : 235.18' Water Lewi: 11.115' Det•: 112-1,,,1111 C.eln9 It : NIA 

Sample 
Depttr- Sample Aemarlre Stratum 

(ft) No. Pen (In) Depth Blows/I" DHcrlptlon DHcrlptlon 
/Rec:. (ft) 

20.5 

2121.5 
7 Tan, liM SAND, nm lro,vanic: sill Ve,y fine ID fine SAND, nee 

10 inar;anic •~t (SP) 

22 
22.5 

23 
23.5 

24 
2U 

25 . 
25.5 s-6 18/16 25-26.5 8 Tan. fine SAND, tram lno,ganic lih 

26 9 

211.5 8 

27 
27.5 

28 
28.5 

29 
29.5 

30 
30.5 5.7 18115 30·31.5 6 Brawn, ve,y lrw SAND. trace 

31 8 inor9Mic: lilt 

31.S 11 

32 . 
32.5 

33 
33.5 

34 
34.5 

35 
35.5 S-8 1&'12 35-36.5 5 S-, 1111 SAND, hce irorganic: 

36 • lilt 

311.5 7 

37 
37.5 

38 
38.5 

39 
31.5 

40 

Gratl.llar Soila Collelive Soila A,marlle: 

8lows.lFL Oenlity Blowt/Fl Den1ity 
(A) 3 114" LO. Holow SIMI Aug« 

0-4 V.LOOM c2 V.SDII 

•10 l.ooM 2-4 Solt 
1~30 M.Denle •• M. Sliff Boring Log 
30-50 0enM 1-15 Stiff 
.,50 V. DenN 15-30 V. Sliff Bonn; No. SEA-7 

..:10 Hard Rel. No. 3112-86113 

lnlormaDOn on 1h11 ~ ii • compilation ol aubaurtac:a candilion1 and r,o~ or rock da111ficalion1 ob•ined from lh• filld II wlll as laboretory tesurig of 
umplH. Sn111 ltllff bNn interpralad by eonmonly ac~ proc:lldur... Th• natum lines may ba tranliliOnal 1nd 1ppro1ima1e. Warer level 
maasu,_ntl ltava been med• in Iha opan borallolft II Ille ~ma and locali1111 indic:.i.cl. Incl may vary with time, geologic condition or consuucnor, actrviry I 
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saa Project : Barson's Construction Boring Log I Landfill Closure Boring No. SEA· 7 
I I! A Con■uhant■ lno. Fort Devens Rat. No. 382-8811 
!nalneore/Archltecte 

ContNctor : Sail ExplDllliOn Coll). Cuing Size : Sea NOia A 
l!ngl-/Geologlat : M.P. Clark Sompl•r: 13/8' 1.0. Split Spoon 

Boring LoNtlon : s..sa,Plln 
Ground Surface l!l■v. : 235.18' Water Level : 111.65' Dato: 9/2-9"119 C.1ln9 at: NIA 

Sample 
Sample Stratum Depth 

Aem■rlle 
(fl) No. Pon (In) Depth 

Blowa,r DHcrlptlon Description 
/Roe. (fl) 

S-9 1&'15 40◄1 .5 7 Brown, fine SANO, uaca 1nor;an11; Fine SANO, hlea Ul no ~"'~ ::i 
40.5 sill co■r111 land. lrac• 1nor;an,c: s111 If 

41 9 
(SP) 

•t.5 

42 
~-5 

43 
a.5 

44 
••. 5 

45 
.S.5 

S-10 1&'12 45-46.S II Brawn, fin■ SANO, tilde m■dium ca 

46 10 CIO&IM und, trac:a inorganic: silt . 
4.5 11 

47 
•7.5 

48 
4.5 

49 
•9.5 

50 
50.5 S-11 1&'15 50-51.5 11 Brown, lno SANO, nc:a inorganic 

51 14 sill 

51.5 16 

52 
52.5 

53 
53.5 

54 
54.5 

55 
55.5 S-12 1&'12 55-56.5 11 Brown, lino und, !taco inorg1nic 

56 13 1111 

56.5 20 

.57 
57.5 

58 
58.5 

59 
59.5 

60 S-13 1&'14 60~1.5 12 See Page , of 6 for DalCriplion SN Paga 4 of 6 for 0.1cripli0n 

G,a,..,.la, Soila Coh111ive Soila Romark1: 

Blowl/Ft. Danllily BIOVWIIFL Density 
(A) 3 1/4" LO. Hollow S1111111 Aus,. 

CM V.Loo.., c2 V. Solt 
4-10 looM 2-4 Soll 
10-30 M.OanM .. a M. Stiff Boring Log 30-50 0an .. 1-15 Still 
.,50 v.o.n .. 15-30 V. Stiff Bot1ng tlo. SEA-7 

.,30 Han! Rat. No. 392-8611 

lnfllnnaaon on 111•• 10g ii a eompllalion of subaurfaca cond11iona and so~ er roc:11. caauifica~on• ob•IMd from Ille field aa well aa laboratory 1,951,ng of 
' samples. Snr. have been intel'Jl(alld by commonly accepted procedurN. Th• 11raium line■ may be lr■nsilional and appn,111ffl81a. Wa1er level 

measu,_"'9 llave bNn made in !tie open IXlrahol.1.1 at tho lime end loc:a~on inmc■led. and may vary wiltl •me. geoiogic condir,on or cons1ruc:tion 11c:Dv11y 
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sae ProJ•ct : Barson's Construction Boring Log 
Landfill Closure Boring No. SEA· 7 

S e A Con■uftllll19 Inc. Fon Devens Ref. No. 392-8811 
l!nat11een/Arohtteot■ ' 

Contractor : w £lpaalian Corp. c..lng Sin : S.. Note A 
l!nglHNfl'G■ologftll: M.P.CIIIII S■mp,_. : 1318" 1.0. 5!)11 Spoon 
loffllg Lomtton : s.sa. Plan 
GnlulNII llumoe llev. : 235.1~ WaterLftef: 11.95' Date: 912•9/'1118 Cnfng ■t : NIA 

Sample 
Sample Stratum Depth 

R■m■rk■ 
(ft) No. 

Pen (In) Depth 
Blow11r DHcrlptlon DHcrlptlon 

/Rec. (ft) 

80.5 

61,u 
12 S-, lln■ SAND. tme lnorga,ic Fin■ SAND, mm■ m■dium una, 

15 lilt nee 11111rg■nic •~t (SP) 

62 
12.5 

63 
e:u 

64 
eu 

65 
15.5 S-14 1&'15 65-66.5 10 S-, fin■ SAND, nce lnorpric 

66 to silt 

ee.s 16 

67 
17.5 

68 
lla.5 

69 
ll9.5 

70 
70.5 

S-15 1&'15 70-71.!i 8 T■n ID blawn, fin■ SAND, aome 

71 11 rn■dium und, tragi inorganic &1lt 

71.5 11 

72 
72.5 

73 
73.5 

7·4 
7.U 

75 
75.5 S-16 1&'14 75-76.5 12 T■n ID blawn, fin■ SAND, IOffle 

76 12 rn■dium und, nca a,org■nic silt 

78.5 16 

77 
77.5 

78 . 

78.5 
79 

79.5 

80 

Grai.,t■ r Soil1 Cohniv■ Soill Rem1rk1: 

BlowllFt. Dotnlity BtoWIIFL Den111y 
(Al 3 114" LO. Ho8ow SIMI Aug• 

CM V.LooN c2 V. Solt 
4-10 LooM 2•4 Solt 
10-30 M.D■rwe 4-8 M.Stifl Boring Log 
30-50 o.n .. 8-15 Still 

>50 v.o.n .. 15-30 V. Still Soring No. SEA-7 

>30 H■rd R■I. No. 382·86 1 1 

lnfllrm■lion on 11111 log 11 ■ compil■DOn of aubaurfac■ c:ondlllon1 ■nd aod or rock clu111ic■ Dons oll•in.o trom !he lald H well H t■ boratory 1e111ng ot 
1■n,pleL S1r■ 1a have tlNn int■rprer.d by commonly accepled procedurn. Th■ 11r■ 111m ~ne• m■y II■ transilion■I and ■pprasimaie. Water level 
ma■ IUr■m■ nrs have been m■d■ in lh■ open bllr■hot■s at~ llm■ ■nd location indicai.«1, •nd may vary with 11m■, ;aolQgic condition or con11rucli_on 1e11Vuy. 

recvc1ed oaoer 
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swe Project : Barson's Construction Boring Log ' Landfill Closure Boring No. SEA· 7 
S I A C.Huttaflt■ 1110, Fort Devens Ref. No. 392-8811 
Ei,a 111•■,.1 A,otilteate 

Contractar : W &plllrllian Corp. C.elng Sin : Sat Natt A 
EnglllNflG■oloflat : M.P.Clalk Sampler: 13/8' 1.0. Spli1 Spoon 

lort111 Locltloft : S..SIIPlln 
Ground Surftoe fie¥. : 235.111' WatffLnel: 11.115' Dale: 11/2-91'/88 Caeln9 at : NIA 

Sample 
Sample Stratum D•pth Aemarh 

(ft) No. P•n (I~) Depth 
Blow■lr DHcrlptlon Description 

IA•c. (ft) 

I0.5 
~17 18/18 80·81.5 15 Brown. 6ne SANO. nee 11101ganc Fone SAND, lime to no medium 

lli lilt und, nca inarganc lilt (SP) 

81 11.5 20 

82 .. 
12.5 

83 
83.5 

84 
au 

85 
15.5 s.-11 1&'16 85,86.5 12 8niwn. lne SANO, trace inorganic 

86 
15 lilt 

18.5 111 

87 
17.5 

88 
88.5 

89 
19.5 

90 ' 90.5 S.-19 1&115 90-91 .S 15 Brown, w SAND, lrllc• inorgaric 

91 15 1111 

91.5 17 

92 
92.5 

93 
93.5 

94 
84.5 

95 
95.5 S.-20 18/15 95-96.5 111 Brawn. w SAND, trace inorganc 

96 16 lilt 

111 81.S 
97 

97.5 

98 
11.5 

99 
91.5 

100 S.-21 18/16 100·-101 .S' 16 SN Page 6 of & lar O.IICrip•an S. Page 6 af 6 for D,ucriplion 

Gtarsiler Soil• Cohesive Sa~, Remarlle: 

~WI/Ft. Density Blowa/Ft. O■n1ity 
(A) 31"" 1.D. Hollow Starn Au;e, 

CM V.LooM c2 V. Salt 
4-10 Looi■ 2-4 Solt 
10-30 M. D■nM 4-8 M.Slill Soring Log 
30-50 o.n .. 8-15 Stiff 

>50 v.o.n .. 15-30 V. Still Soring No. SEA-7 

>30 tiara Rel. No. 392-861 1 

lnfotrnaion on 1h11 log is • CDff1lilalion of 111baur1ace canciilion■ and ■o~ or rock claui6calion1 oblillned from Ill• lilld u wlll II laborlllory IHling of 
.,..._ Strata h1111e bNl'I inlafJnlad ~ conmonly acceprad procadurn. Tht antum linat may lie lrarllilional and tpp,v•imata. Water level 
fflN■ur■m■ntl have been nadll in the open borel!ol" at 11'1• lime and loi;alion indicahld, and may vary w.111 •m■. g■olOgic condilion or cons1ruc:tion ac:livily 
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saa Project : Barsan's Construction Boring Log 
Landfill Closure Boring No. SEA-7 

I l A Coftaultanta lno. Fort Devens Rof. No. 392·8811 
!1t11lnH,.,A,ohlwct• 

Conuactor: $ail &ploralian Corp. C.iftll Size : See Note A 
lftglnN,1Geola1118l : M.P.Clatk Samplw: 1l'8' 1.0. Spll ~en 
11ortn11 Lomtlon : S. Sia Plan 
Gnlund 541rfa• Elev. : 235.18' WaterL."81: 11.15' Oat•: l/2·9"181 C.elng et : NI A 

Sample 
Stratum Depth Sample Aomerlle 

(ft) No. 
Pon (In) Depth 

8low11r DHcrlptlan Deacrlptlon 
/Roe. (ft) 

100.5 
al S-. IN SAND. llllomidium Fino SAND. lilnle ID no nwdium 

101101.! 17 And. nee inafgaric lilt IAnd. nee inc,rganic 1111 
(101.5') (101.5') 

102 Bollllffl of E•ploralion 
102.5 

103 
103.5 

104 
104.5 

105 
105.5 . 

106 
108.5 

107 
107.5 

108 
108.5 

109 
109.5 

110 
110.5 

111 
111.5 

112 
112.5 

113 
1'3.5 

114 
114.5 

115 
115.5 

116 
118.5 

117 
117.5 

118 
118.5 

119 
119.5 

120 

Giarlilar Soila Coh•ive So~I Aemulle: 

Blowl/FL Oenauy Blowl/FL o.n1ity 
(A) 31/4" LD. Hollow Stem Auger 

0-4 V.LooN -c2 V. Solt 
4-10 LooN :i!-4 Solt 
10-30 ,.c.o... 4-8 M. Sliff Boring Log 
30-50 o.n .. 1-15 Still 
>50 v.o.n.. 15-30 V. Slilt Bonng No. SEA-7 

>30 Hard Rel. No. 392-861 1 

lnlllrmalion on llli1 log II a comp,talion of 1Ub111r1ace conc1111on1 and eo~ or rock dusilica1on1 ollalned lrom Ille field •• wl ■a lalloralory leshng of 
samplea. Stralll h- bean illlalllrolad ~ corm,c,nty ecca91ad procedures. Th• stratum lillea may be trMlillonal end appn,1ima1■. Warar leval 
mNIU,_ have bNn made in !he opan lloreholn at Iha lime Ind loc:aion indicalad, eno may vary with lime, geologic condilion or construction ectiv,ry 

recyc led paper 
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COMMENTS: 

ffi CON-TEST Inc. 
WAral NlD N1t DGNEER1HG 

WEU OR LOG OF' BORING NO. ac~~s 
PIEZOMETER 

::t: t;j 
(..) DATE DRILL.ED: 2114-2/19/90 
:f (!) CONSTRUCTIOfl 1-L.J 

fbL- i9 
PROJECT: E.QRT QEVENS ~ 

0~ 
JOB# a~ii U'l 

c., 
DETECTOR: TIP 2 

I.I 
I-

ao.--ts DESCRIPTION 

- & 
0:: 
::::) - ...J 
1/) 

- ~ - z g 
f-65!-... z 

Lu 
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90' 

WATER LEVEL MEASUREMEN"~S 
FILTER PACK: 66'6'"To...2£._ "v: 80 - 7.J 
BENTONITE: ....§.Q:_ro~ 

DATUM: TOP OF CASING 

GEOLOGIST: A. SIMMONS DRAWN BY: J.A.D. SCREEN: z1 • To.§tt. 
PURGING: 80 GALLONS 



S E A Consultants Inc. 
Engineers/ Architects 

Cambridge, MA. S. Penland, ME. Wethersfield, CT. 

DRILLING CONTRACTOR: Soil Exploration Corporation 
FOREMAN: Jin Campbell 
METHOD: Auger, Onve and Wash 

SEA GEOLOGIST/ENGINEER: M.P. Clark • 

BARCAO SAMPLER WELL 
No.1 No.2 

GROUNDWATER DEFTH :_!~ 10.41 

DATE : 10/8/86 10/8/86 

DATUM : Top of 

10.40 

10/8/86 

Casing 

Height of Top Casing Above Ground Surface 1.28 

Protective Casing & Cover 
Elev. 224.22 

MONITORING WELL NO. Bar-9 & WT-9 
JOB NO: 392-8611 CLIENT: Barson's 
LOCATION: Fort Devan's Landhli 
DATE 
START: 9/10/86 FINISH: 9/15/86 

SOIL SAMPLES TAKEN: 

EQUIPMENT CLEANING: Yes 
METHOD: Sleam Clean 

MATERIAL TO FACILITATE DRILLING: Yes 
TYPE: Water 

LEGEND 

~ Ground Surface JI' Elev. 2.22.94 
~ IMPERMEABLE SEAL 

If SAND FIL TEA i,,.,,t+,.~r--.. -.... -, .. ""'."', -:-,.~,. -

tfi11\t;Hlk---- Cement Grout 

.S J 
' : ;~~ 

iJ 
-t!'!IH'"°-- --- 2" Diameter Schedule 40 PVC Threaded 

Flush Joint 10-slot screen (Depth Range 

___ .Depth 30.0' 

___ .Depth 35.0' 

□ BACKFILL MATERIAL 

15.0' To 25.0' 

:--- BARCAD SAMPLER No. 2 Depth Bonam 40.0' 

___ .Depth 89.0' 
___ .Depth 94.0' 

"""""'.■..!'-"--- BARCAO SAMPLER No. ___ Depth Bottom 100.0' 

101.5' Depth 
NOTE: DEPTHS TO SUBSURFACE STRUCTURES ARE 
APPROXIMATE & RELATIVE TO GROUND SURFACE 

MONITORING WELL.CROSS-SECTION WITH BARCAD SAMPLER INSTALLATION 



S9e Project : Barsons' Construction Boring Log 
Landfill Closure Boring No. SE A·9 

• . ! A Coftllullant• Illa. Fon Devens R•f. No. 312·8811 
Enol11••,.IArchlt•ot• 

ClllltrNIOr: Soi E.zpbrllion Cap. Cul119 Size : Sae NOi• A 
Eng~: U.P. Clark Sampler : 13 1.0. 891it Spoon 

IOftll9 Loutlon : S.Siafllan 
Ground Surfaoe lie¥. : 222.14' WatwL"81: 10.CO' Dat•: 1/10·1115/18 C.•l11g ■t: NIA 

Sample 
Stratum Depth Sample Re111•rk• 

(tt) No. Pen (In) Depth 
8low1tr DHcrlptlon Description 

IReo. (ft) 

0.5 
s-, 16116 0-t.5 1 Brown. hna SANO. lime rnecllum Fina SANO. lilll• medum sand, 

5 und,lracarooll nee roo11 (SP) 

1 1.5 ' (1 .0') 

2 
Fww to coarse SANO, lillla fin■ 

2.5 
pyal(SW) 

33.5 

4 
4.5 

5 
5.5 S-2 1&'15 ~ -5 ' Brown ID Ian. linl ID coarN SAND, 

6 
11.5 

7 filllefiN~ 

6 

7 
7.5 

811.5 

(8.11') 
F'ine 10 coa11e SANO, litu11 ftn11 
gravel will! XCHIOn■I ino"lJanu: Slit 

9 aa, .. (SW-SM) 
11.5 

10 
10.5 $-3 1&-1, 10-11.5 12 Brown to Ian. fin■ to coatN SAND. 

11 
1' blll w g,ay., wilh occasional 

11.5 11 inor;anic lilt layera 

1212.5 

13 
13..5 

14,'-5 . . 

15 ,s.s 5-4 18115 15-16.5 5 Brown to Ian. fin■ to co8'H SANO, 

16 
6 lilla ftna gravel YWtlh occa11onal 

9 inorganic llill layer■ 
11.5 

17 
17.S 

18 
111.5 

19 
19.5 

20 S-5 11112 20'•21.5' g S. Page 2 of & tor Oataip•on SN Page 2 of 6 for Oascrip•on 

Granular Soila Cohesive Soila Ramatk■ : 

Blows/FL Density BlOWllft. D■n1iry 
(A) 3 114" I.D. Hollow Sllrn Auger 
(1)Walhuff111■ 

C)-4 V.LooM c2 V. Solt 
4-10 looM 2◄ Soll 
10-30 M.DanM ~ M. Sliff Boring Log 30-50 Dtnu •1s Still 
>50 v.o.n.. 15-30 V. Stitt Boring No. SEA-9 

>30 Hard Raf. No. 392-8611 

lnlormalion on flit loo i1 • co~lion ol 1110111rfac1 cON11aon1 and IClil o, rock clas11hcalion1 ;1blllined from Ill■ fia!d aa W.U aa l■bora10ry IHliflO cif 
sampl■ L Sina• have bNf, inapreted by conmonly accaplld si,ae■dura Th• ltraNm lines m■)' be trantrtiorw.l and app,a1im81■ . Wa!ar level 
me1sur■m■n11 have 11■-n mad■ In Iha open l:larehola1 at Ille time and location inctcated. and may vary With fme. geologic: conciion or cons1ruC1ion acriviry, 
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sect Project : Barsons· Construction Boring Log 
Landfill Closure Boring No. SE A•II 

I E A CoMultanll Inc. Fort Devens R1f. No. 392·861 I ln11fnHr1IArcllll1011 

Conu.otor : Soil ElpiorlllOII Co,p. CNfng Size : SH Noll A 
EnglnllttGlolotlat : M.P. Clark S.mpler : 13/B' 1.0. Split Spoon 
lortng LoNtlon : S..SuPlan 
Ground Suri- Elev. : 222.9'' W11■r L1¥11I : 10.40' D111: 9/10-8/15188 C.1fng 11 : NIA 

Sample 
Stratum D1pth Sample A1m1rfll1 (fl) No. 

Pin (In) D•pth Blow11r Description Description 
IR•c. (ft) 

-
20.5 

9 Brown. n to - SAND, 11111 F"ine ID c:oarM SANO. t'!Ce 6,.. 

2121.5 9 fine gravel, nc:. inor;anic: lill gruvel, Ira.cl inorganic s111 
(SW-SM) 

22 I• 
(22.01 

22.5 Silty ftne SANO {SM) 

23 
23.5 

24 
24.5 

25 
25.5 5-i 1W12 25-26.5 6 Brawn. lilty linl SA~,o 

26 1 . 
28.5 9 

27 (27.01 
F"ine a medium SANO. hllle coarse 

27.5 sand, llace inorganic s,11 (SW-~M) 
28 

28.5 

29 
29.5 

30 
30.5 

S-7 1810 30-31.5 7 Brown io or•v. line 10 medium (1) 

31 1 SAND, tilde c:oaraa sand, llaat 

B inorganic 5ilt 
31.5 

32 
32.!i 

33 
33.5 

34 
3.U 

35 
35.5 S·B WASH 30-35 Brown IO c,.y. line IO medium 

36 
SANO, tillla COlrM und, lraCI 
inorganic lilt 

38.!i 

37 
37.!i 

38 
38.!i 

39 
39.!i 

40 

Granilar Saifl. Cohnill• Soil■ R1mark1: 

Biows/FL Density BlowliFL Density 
(A) 3 1/4" 1.0. Hollow SIIITI Auger 
(1) Walh san,,11 

C-4 V.Loosa c2 V. Soll 
4-10 LOOM 2·4 Solt 
,0.30 M.O.nse 4-8 M. SbH Baring Log 
3()-50 Dense 8•15 Slill 
.. so V. Dense 1S.30 V. Still Boring No. SE A-9 

"30 Hard Ref. No. 392-8611 

lnlOrmalion on llli1 IOg ii a eompdallOn of IUbsurfau cono1110ns and sod or rocl( Cl&MlilcaDons oblained from Ille lllld as wall H laboralory 1nt1ng of 
UmpjlL S!rala have IINn ll'l!Mptll8d Dy eornnonly accepted procadurll. Th• lllalUffl tine• may bll hnlillOnal 1.,d 1pprosim11e. Wallr lavel 
m•su•lffllnll have blln made ,n 1111 open boreholn at Ille lime and location indicalld, Ind may vary with lim&. geolOg,c: condilio~ or conswe11on actlVlt✓ 

recycled p2per 



Page 3ol II 

SN Project : Barson's Construction Boring Log 
Landfill Closure Boring No. SEA-9 

I I A Conallllant• Ina. Fort Devens Ref. No. 392-8811 
!naln•ara1Arettllecta 

Cofttraotor : Soil Eq,bra:ion Col?. C.aing Sin : S.1 NOii A 
£n~let: M.P.aa,. Samplar: 1:va· 1.0. Spl~ SPocn 
...... &.Natloft : SelSIIIPlan 
GnNlnd 8urf1oa l!law. : 222.9'' WaterL"91: 10.40' Data: 1/10-9/15/88 Ca■lng 11 : NIA 

Sample 
Sample Stratum Depth 

Remark■ 
(ft) Na, Pen (In) Depth Blowsir Deacrlptlon Description 

/Rec. (ft) 

~-5 
S-11 WASH 3~0 Blown to grey, ana to coarse SANO, F,na 10 C.O&rMI SANO. iOITle 10 no 

nee lfllll'g■nic lilt line graval. nee IO lilll1 inorgan,c 
41 lilt (SW-SM) ,u 
42 

,u -

43 
'3.5 

44 
U.5 

45 
'5.5 S-10 11W ,s-cs.s 12 NoNCOvery 

15 ' 46 ,u 19 

47 
,1.5 

48 
"8.5 

49 
'9.5 

50 
50.!5 

S-11 UV16 50-51.S 17 Sn,wn ID gray. ftne ID =■tM SANO. 

51 111 some firw gr■v■t, litlle inorganic sdt 

51.5 u 

52 
52.5 

53 
53.5 

54 
5'-5 

55 
55.5 S-12 1&'15 55-56.5 ,. 8IDwn ID gray. lne ID c:o■1N SAND, 

56 16 IOffW •rw gravel, tittle inorganic lilt 

58.5 13 

57 
57.5 

·ss 
58.5 

Si 
59.5 

60 S-13 1116 60'·61 .5' 9 S.. Paga , at 6 lot ONcrip~ Sae Paga, of 6 for O.scnplion 

Granular Soil• Coh-■iva Soil, Remark■ : 

Blowl/Fl Denaily SIOWIIFL Density 
(Al 3 1/~ I.D. Hallow SIMI Auger 
(1)Wuh..,.. 

M V.LooM c2 v. Solt 
+10 LaaM 2-4 Solt 
1~30 M.0.- 4-8 M. Stiff Boring Log 30.50 o.n .. l-15 Stiff 

>50 v.o.n .. 1~30 V. Stiff Boring No. SEA-9 
>30 Hard Ral. No. 392-861 , 

lnlllmlaton on ltliI too it a compilallOn ol Iut1111rfaca conditions ■nc soil or rock ctaNifica11ona ob•ined from Ille h..id u well as labOtatory tasung ol 
..,,_L Stral■ h■v■ bNn int■rpreac:t by commonl)' ■ccapl■d swac■c1ura TIie stratum lirlN may be uanlitional •nd ~11111■:e. W11a, level 
nw■auramant1 ll■va bNn ,,..da in Ille opan bo,.hol■t at ~ lime ■!'d toca•on irldicatad. and may v,ry Wl1II Ima. geologic c:ondlion or connu:no" ac:Dv•!V 



Page 4 ol fi 

SN Project Barson's Construction Boring Log : 
Landfill Closure Boring No. SEA•9 

S I! A Co11eultant1 lno. Fort Devens Rel. No. 392-8611 
Enal11eete/Arc:lllt1ct1 

COlltractor : Soil Elplo,llion Carp. C•lng Slz• : s., Note A 
Engl11N11Geologlat : M.P. Clalk $ampl1r: 1~8' 1.0. Spll SpQon 

llariftO Looetlon : S..Sbfltan 
Ground Surface l!ln. : 222.9'' Wat1r1."81: 10 . .&0' Dlt•: 9110·1115/H Cuing 11 : NI A 

Sample 
Stratum Depth - Sample Aem1ttr1 

(It) No. 
Pen (In) Depth 

8low11r DHcrlptlon De■crlptlon 
/Ree. (It) 

80.5 
1• S-. lne 111 memum SAND, ~ti• Fine to medium SAND, lillle coarse 

61 1• coane and and tne vavef, nee Und and fine Gf'IV411, trace 
11.5 inorganic: 1111 inorganic 1111 

62 
82.5 

63 (63.0') 
Fine to medium SAND, lillle coarw 

83.5 und(SW) 

64 
l'-5 

65 
115.S S-1-4 WASH 61.5~5 Grey, lrw ID lllldum SANO, tillla 1 

66 
COltNund 

111.S 

67 
17.S 

68 
111.S 

. ' 

69 
119.5 

70 
70.5 S-15 WASH &S-70 Gray, ftne 10 rneoum SANO, lilll• ., 

71 
coarse 11ncl 

71.S 

72 
72.5 

73 
73.5 

74 
7'.5 

75 
75.5 S-16 WASH 70-75 Gray, fiN 10 madium SAND, Male 1 

76 
CDltU Und 

78.5 

77 
77.5 

78 
78.5 

79 
79.5 

80 

Gran.alar Soila ConNiv1 Soila A1muk1: 

BlowSIFl Danllily Blows/Ft Den111y 
IA) 3 114" LO. Holow 5111ft Aue-
11) Wall umple 

a-. V.LOCIM c2 V. Soll 

4-10 LooM 2 .. Solt 

10-30 M.Oarwe 4-8 M. Stiff Boring Log 
30-50 0anH 8-15 Still 
>50 V. Oan11 1S-30 V. Slilf Boring No, SEA-9 

>30 ,Hald R1I. No. 392-86 11 

lnfonnatan on 11111 log 111 compt11aon ol 1Ub111rt1ca COl1dI11an1 and so~ or rock du111ica1on1 obllinlld from lh• ialel 11 well as laboracory 1111ir,g ol 
umpln. Slnlll llave been 1m.,p,11Mt by, conwnonly accapled procldures. Th.e 11ra111m lina1 may be nmitional and 1pproxim11e. Waca, lev1I 
m•111remencs P11v1 been !'Nell in 1'11 ooan 110rehole1aI1111 bme 1nci locaeon incticallel. end may very WIii! Dml, geolQ;ic conctibon or construcoon 1cI;•111y 

recycled paper 



P1915 of 8 

SN Project : Barson·s Construction Boring Log 
Landfill Closure 

Boring No. SEA·9 
S I A Conultanta 11111. Fort Devens Ref. No. 392-8611 
l!nolneer■I Arohltecte 

Contl'NtOr : Soil &,llrllicln Corp. . Cul119 Sin : Sit NOie A 
EnglnMrfQeologlat: M.P.Clatk S.,..ler: 1:W- 1.0. Spl~ Spoon 
9offng Loatlon : S.SillPlan 
Ground Suttue Elft. : 222.9'' WeterL..,_: 10..0' Date: 1/1 0·l/15/H Cuing et : NIA 

Sample 
Sample Stratum Depth Re111e,11e 

(ft) No. Pen (In) Depth 8low•1r DHcrlptlon DHcrlptlon 
/Rec. (It) 

10.5 
S-17 WASH 7S-80 urey. ~ne ID meoum ::.ANO. ~me , Ffne D meaum SAND, 1111111 ~rw 

81 11.5 
- IUld, trace inorglnic: .~, eand, 1rKa i~c 1111 (SW) 

82 
12.5 

83 
13.5 

84 
14.5 

85 
15.5 S-18 WASH 80-85 Grey, lne ta INdum SANO, 11119 f 

86 - IUIII, trace inorglnic: lilt 

11.5 

87 
17.5 

88 
11.5 

89 
19.5 • 

90 
90.5 S-19 WASH 85-90 Grey, tine ID madium SAND. tillle 1 

91 
c:oaru und, lrace ino,gan1c lilt 

91.5 

92 
12.5 

93 
83.5 

94 
14.5 

95 
15.5 S-20 WASH 11().95 Grey, h ec, meaum SAND, ~Ille 1 

96 coa,u und, traca inorgarvc: lilt 

H.5 
97 

17.5 

98 
11.5 

99 
11.5 

100 S-21 WASH IIS-HIO SN Page 8 of I 1or Dncriplion S.. Page 6 ol 6 lo, 0.ICriplion 

Glanular Soil• ColleaiYe Sole Aemarka: 

Blows/FL D11111iiy BIOWIIFL D11111i1y 
(A) 3 11..-LO. Hollow Sllffl Auger 
(1) Walh •""'9 

0-4 V.LOOIA c2 V. Soll 
♦10 looM :M Soll 
10·30 M.DenM .. M. Slit! Boring Log 30-50 DIIIIM 1-15 Still 
>50 V. DIIIIM 1S-30 V. S~tl Boring No. SEA-9 

>30 Hard Rel. No. 392·861 1 

lnbrma1an on Iba log i1 a co,,_lion of &Ubsurface conditiona and 10d or roek clauilc:alion1 obained lro,n Ille field H well H laboralD,y ra1tin; of 
umplH. Strara 11- bNn intMprelld by conmonly accapted procedureL -Th• 111aium ._ may be lranlilional •nd •ppra111mar.. Wal.er level I 
me.a1u,_ lleve bMn made in 1he ow, borenDlu •I Ille lime •nd loal1on incjicarad. and may v.-, will! • .,.. ;eologic c11ndition or cons~uction ac:11v1ty 



Pagel al I 

SN ProJect : Barson's Construction Boring Log 
Landfill Closure Boring No. SEA•II 

I I A CoMultllnl• lno. Fon Devens R•f. No. 392-1111 
l!n■lnee,.,.a,011t1ect• 

~= SoiEaplorm!Co,p. c.ln; Sia : S. NOii A 
!np-l'G1ol■;lal : M.P. Clark Sampler: 1:118" 1.0. Spli Spoon 
1om, Looalon : SIIS&I Plan 
Qn,uftd Surttoe !!ft, : 222.94' W.CwL."91: 10.40' Dste: 9110·11151811 C.1lng 1t : NIA 

Sample 
D•pth Sample 

Rem■rkl 
Stratum 

(It) No. Pen (In) Depth lllow11r DHcrlptlon DHcrlptlon 
/Rec. (ft) 

100.5 ar.y, lrw eo INdum SAND, lifll• Fine to medium SANO. lillle coa,s 
101 caane l■IICI, trace inorganic lill una. nee inolQllnic 1111 (SW) 101.5 (101.S, (101 .5') 
102 Bollllm of EaploraDOn 

102.5 

103 
103.5 

104 
!OU 

105 
105.5 

106 . 
1011.5 

107 
107.5 

108 
101.5 

109 
109.5 

110 
110.5 

111 
111.5 

112 
112.5 

113 
113.5 

114 
114.5 

115 
115.5 

116 
!ta.5 

117 
117.5 

118 
!ta.5 

119 
119.5 

120 

Gran.liar Soils Cohuill■ Soila R■mull1: 

Blow.-FL D■nlily Blows/FL O■nsiiy 
(A) 3 1/4" LO. Hollow SIMI Auger 
(1)Wuh~ 

0-4 V.Loos■ c2 V. Soll 
4-10 Loos■ 2--1 Soft 
1().30 M.o.-■ 4-8 M. Stitt Boring Log 30.50 Dens■ 1-15 Still 
>50 V.D■ns■ 1~30 V. Still Baring No. SEA·9 

>30 Hard Rel. 'lo. 392-86'1 

lnfomal!OII on !Ilia lag i1 1 campllaDOn of su0surl1c■ conc:11110n1 and ao~ or rock daurficalion1 obain■d from Ille leld •• well H labotatory IHbn9 of 
MmpiH. Snta h- bean inl■rpr■lld by commor:y eccei,ted procedurH. Th• suan,m tines may b■ 1ran111ion■I and •PPtO•imata. Wa•r le"•' 
ma111,-nis hr,e bNn msd• in the ooen borel'lolH at Ille rim■ 1nd location ,ncjj«:lllld. a-,cj may very wilh ~me. Q■Olopc: condition or co"11n.C1ion ■ctivi' 

recycled paper 
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CON-TEST Inc. 
wmR MD II{ £NGHERR,1<; 

WELL OR 
PIEZOMETER (.) 

CONSTRUCTION S: c., 

i9 
c., 

r sci ~ 
~ .. ~: ... :-:·;··· 
. ,ill._,,: --~··' 
'•::·: '•·:i:. ... \ :- ·••;• i 
i-· .. ~::·.: ; ,. -~ .. 

••' 

: 

' . . . 
. :-. ........ ; 

[ 
' • . . 

: .. : ,: •" . 

I 
I 

?}tr{~-~ 

:it~i-J.f\\ 
•••••••• •• •• ••• •••••••••••• •• ........ ... ... .. . 

>-
0:: 
0:: 
::::, 
....I 
(/) .. .. ....... 

•••••• •••••• 
L&J ••••••••••• ............. 
I:: ••••••••••• ... ....... .. 
z ... ... ..... 

~ 
uJ 
a:i 

.... ..... .. .. ... .... ... 
••••••• •••• •••••••••••• ••••••••••• ............ ..... ..... . 

LOG OF BORING NO. acie~ 
DATE DRILLED: 2Ll ~-2Ll iLiQ 
PROJECT: EQRT QmNs 1/) 

JOB II 8329 Iii 
uJ 

DETECTOR: TIP 2 ~ 

DESCRIPTION 

PPB 

12" LIGHT BRQWN MEDIUM SAND . 
SOME ANGULAR BLACK ROCK .B 
FLECKS. WET. 

"f' LIGHT FINE SAND BLACK 
FLECKS ROCK 
5• LIGHT BROWN FINE SAND 

, .4 

BLACK FLECKS ROCK 

15" LIGHT BROWN FINE SANO 
'S' LIGHT BROWN MEDIUM- N.D. 
COURSE SAND SOME FlNE 
GRAVEL SUBROUNDED 

18"' MEDIUM BROWN MEDIUM-
COURSE SANO TRACE OF SILT , .7 
AND FINE GRAVa 

18"' MEDIUM BROWN MEDIUM-
COURSE SANO TRACE OF SILT 1 .B 
AND FlNE GRAYa 

COMMENTS: &.!GEBS EI.U~GEQ !.!E FILTER PACK:-TO- WATER L...CVEL MEASUREMENTS 
AFTER 25'. COULD NOT COLLECT A 
REPRESENTATNE SAMPLE. BENTONITE: .-J:_To......s.:_ y': 

SCREEN: TO __ 
DATUM: 

GEOLOGIST: A. SIMMONS DRAWN BY: J.A.D. SLURRY: Q' TO..±e.:._ PURGING: 



0 
Lu 

CON-TEST Inc. 
W.'ltR N.rJ NR EHGIHEEJllMC 

WELL OR LOG OF' BORING NO. ~~i!:!S 
ex: (I) 0:: 

~ ffi WW ~ 
z PIEZOMETER 

0::2 ~t lcONSTRUCTIOJ\ 
(.) DATE DRILLED: 2Ll4 2L19L9o 

Q. al 
~:J: 

::E :ii en u ~ w!::t a.~ 
:f C) 

~i ~z ~ ~ ~~ 
Lu ~9 

PROJECT: EQRT QEVEt:!~ V) 

o- Q~ 
JOB # B32i t:; 

.:J '° ~ ~-I 

al (.) ct: 
w 

c., 
DETECTOR: TIP 

uJ 

~ C 
-

2 ~ 

BMS DESCRIPTION -
, .o -

-
~ - a:: 
~ - ..J 
(I) 

~35!- ~ 
N.D. 

z - ~ , 
- z 

L&J 
CD -

-
~40!-

-
-
-
-

H5~ 

- 0.8 

-
. . - I-:-:-
-- . . --

- . . - '- .. . - . . -
'-SO'- . . - L... •• 

·- . . ·-. . . - .. , .4 
- - -.. . . .. 

- . ·-- . . '= L... •• 

-·. - . -
- . . - ~ .. 

-· _, · -. . . - ... .. - - . V . -. . 
--55'- - - . . . . L... •• .6 

-· • . --- ... ... .. 
-· . . -- . .. ... .. 
- . --. . - ..... N.D. - - . -. . L... • • 

- - . . -
60' 

. . - L.. • • 

- . - N.O. 

COMMENTS: WATER I - - . 
I I 

FlLTER PACK:~TO 60' 
y': as - 7.3 

BEJ\ITONITE.: -TO 

GEOLOGIST: A. SIMMONS DRAWN BY: J.A.D. SCREEN: 53'8" TO 52•5• DATUM: . TOP OF CASING 

PURGING: 140 GALLONS 

recycled paper 



con-test 
'w'ATER AND AIR ENGINEERING 

SH-L-1~ 
P.O. B□X 591 
EAST LDNGMEADD\v' 
MASSACHUSETTS 01028 
(413)525-1198 

AS-BUILT w'ELL DIAGRAM & GE□L□GIC DESCRIPTION 
'w'ELL ND, 1 PROJECT ND. 7641 

CLIENT• FORT DEVENS 
PRJ, NAME• SANITARY LANDFILL 
LOCATION• FT. DEVENS, MASS. 
GE□L□GlST, DAVID A. MACLEAN 
DATE Or DRILL• 10/31/88 --------ST ART TIME• 9 , 3 0 tlNISH TIME• 16 , 3 0 

BORING SIZE , ---:-:8'-:-:-------
CASING TYPE• PVC 
CASING ID • -sc"""R .... t-n'""□L .... t__,,# .... 4 .... o - ---
TYPE OF FILTER PACK1NEW JERSEY SAND 

DEPTH PROTECTIVE 
3'STEEL PIPE 

0 CEMENT 

S' 

10' 

15' BACKFILLED TO 
2' SCHEDULE 
40 PVC CASING 

20' NATURAL PACK 

GROUND w'ATER OBSERVATION 
31, 32 F'T □N 1/19/89 DATE 

MEASURED FR□MPVC CASING 
@ ELEVATIDN249 . 11 '= GROUND 
'w'ATER ELEVATION 217, 79' 
BENCH MARK,__,,,,,,,,.,We'-.T;-.,,-=2...._ __ _ 
DRA\rlN BY ....,P...., . ...,..R..,,..□S..,.,S,e-::I,__ __ _ 
DATE 2/10/89 
APPROVED BY --..----DATE ____ ____ _ 

SAMPLE ND. AND DESCRIPTION 

1- 5' BROWN SAND WITH SOIL 
DEVELC~MENT CVE~ 

GRADE TAN,~E[C ~~~TED,MEDlUM 
SAND, 
2-10' TAN, WELL SORTED 
MEDIUM SAND. 
3-15' TAN, WELL SORTED 
MEDIUM SAND, 
4-20' TAN, WELL SORTED 
~Af:JD. 
5-25' TAN, WELL SORTED 

2' SAND. 
6-30' fAN,WELL SORTED 
SAND WITH ONE SMALL GRAVEL 
LENSEJ WET. 
7-35' TAN,WELL SORTED 
FINE SAND. 
8-40' TAN, WELL SORTED SAND BACKFILLED TD 15' 25' 
□VER SILTER,P□□RLY SORTED 
SAND □VER PHYLITE.BEDRDCK 
AT 39 ',ROCK CORE-FI NE GRAINED, 

30' "\l BIOTITE,CHL□RITE,MUSCDVITE 15' SECTION 
10 SLOT PVC PELLITIC PHYLLITE TC SCHIST. 
SCREEN ~TttPCY DIPPI~G Ilm~ ST~INED 

35' JOINTS AT 60~- 65~ 
RECOVERY 78¾ 

39' DRILLING TIMES/FT, 6-7-20-
I~-5 
END □r BORING AT 45' 



con-test 
'w'ATER AND AIR ENGINE:ERING 

<J f-Jc.-1/ 

P. □. B□ X 591 
EAST L□NGMEAD□V 
MASSACHUSETTS 01028 
(413)525-1198 

AS-BUILT wELL DIAGRAM 8c GEOLOGIC DESCRIPTION 
\./ELL ND. 2 PROJECT ND. 7641 

CLIENT• F"ORT DEVENS 
PRJ, NAME1SANITARY LANDFILL 
L□CATI□N• FT , DEVENS, MASS . 
GEOLOGIST• DAVID A. MACLEAN 
DATE OF DRILL1_11_/_3_/_88 _____ _ 
ST ART TIME• 9 1 3 0 F"INISH TIME• 16 1 3 0 

BORING SIZE 1 --=-8 ·-=---------
CASING TYPE I SCHEDULE #4 0 
CASING ID• PVC TYPE □F F"IL_T_E_R _P ___ A_C_K -, N"=E"'""W,........,.,JE""'R=s=E,,.,.Y--,s=--A~ND 

DEPTH PROTECTIVE 
3'STEEL PIPE 

0 CEMENT 

5' 

10' COUPLING 

GROUND \/ATER OBSERVATION 
19.02 FT □N 1/19/89DATE 

MEASURED FROM PVC CASING 
@ ELEVATION 236 .43£ GROUND 
'wATER ELEVATION 217 ,41' 
BENCH MARK WT 2 ,_..,,,.,,,,.,,,...,=------
DRAVN BY ...,P,,_.,.-,;R~□--.SS;;,,;;I,--__ _ 
DATE 2/10/89 
APPROVED BY _____ _ DATE ________ _ 

SAMPLE NO. AND DESCRIPTION 

GRADE 1-S' C□ARSE,PDDRLY SORTED 
SAND 1 MINOR SILT. 
2-10' MEDIUM SAND,WELL 
SORTED,LITTLE SILT, 
3-15' MEDIUM SAND,WELL 
SORTED,LITTLE SILT. 
4-20' MEDIUM SAND,WELL 
SORTED,LITTLE SILT,SATURATETI 
5-25' MEDIUM SAND,WELL 
SORTED,LITTLE SILT. 

NE\/ JERSEY SAND 6-30' MEDIUM SAND,WELL 
TD 11,0' SORTED. 

7-35' MEDIUM TD COARSE, 
15' 

2' SCHEDULE POORLY SORTED SAND. 
40 PVC CASING 8-40' MEDIUM SAND POORLY 
NATURAL PACK SORTED. TO 16.8' BEDROCK CORE DESCRIPTION-

COARSE GRAINED,LIGHT GREY, 
20' QOA~T2.~CAGI□~[A~r.~I □iiiE, 

15' SECTION F"□LIATED GNIESS,STEEPLY 
10 SLOT PVC DIPPING F"□LIATIDN OF BETWEEN 
SCREEN 6ol5- ,oc::s 

DRILLING TIMES/MIN. 5-S-7-5-
25' 2 

27' 
78¾ RECOVERY 
END OF BORING 45' 

recycled paper .-,•nloJ!~ n111f rn"'irunm1•111 



r:on-test 
VATER AND AIR ENGINEERING 

'>"H,- 12-

P, □, B□X 591 
EAST L□NGMEADD\v' 
MASSACHUSETTS 01028 
(413)525-1198 

AS-BUILT \./ELL DIAGRAM & GEOLOGIC DESCRIPTION 
\./ELL ND, 3 PROJECT ND. 7641 

CLIENT• F"□RT DEVENS 
PRJ. NAME• SANITARY LANDFILL 
LOCATI□N• FT . DEVENS I MASS . 
GEOLOGIST, DAVID A, MACLEAN 
DATE OF DRILL1 __ 1 ___ 2 __ /8 __ 1 __ 8 __ 8 ____ _ 
ST ART TIME• 9 1 0 0 F"INISH TIME• 16 1 0 0 

BORING SIZE , __ s.,..,.·.,.,------
cAsING TYPE• PVC 
CASING ID 1 - .... s....,CA'""E_D....,U,....L_E_,#,...,4,..,.0 __ _ 
TYPE OF F"ILTER PACK1NEW JERSEY SAND 

DEPTH PROTECTIVE 
3'STEEL PIPE 

0 CEMENT 

BACKF"ILLED 
5' 

BENTONITE 
PLUG 10.0'-8,8' 

10' 2' SCHEDULE 
40 PVC CASING 

COUPLING 

GROUND \rlATER OBSERVATION 

23. 64 FT ON 1/19/89 DATE 
MEASURED FROM_Pv ___ c ___ _ 
@ ELEVATI□N 248. 46= GROUND 
\rlATER ELEVATION 224. 82 
BENCH MARK _ __,,...,WT...,_2 ___ _ 
DRA\rlN :BY ,,,.P.,.;'..;,;R~O,:,,SS=-1'--__ _ 
DATE 2/10/89 
APPROVED BY ___ • __ _ DATE ________ _ 

SAMPLE NO. AND DESCRIPTION 

GRADE 1-5' COARSE,PO□RLY SORTED 
SAND . 
2- 10' C□ARSE,P□ORLY SORTED 
SAND. 
3-15' COARSE,POORLY SORTED 
SAND. 
4-20' C□ARSE,POORLY SORTED 
SAND OVER MEDIUM WELL SORTED 
SAND. 
5-25' COARSE,PO□RLY SORTED 
~ANll . 

6-30' C□ARSEtP□□RLY SORTED 
15' NE\rl JERSEY SAND SAND, 

22' TD 10' 7-35' COARSE,PODRLY SORTED 
~AND. 
8-40' CDARSE,P□□RLY SORTED 

20' ~AFJD. 
9-45' C□ARSE,P□□RLY SORTED 
~AFJD . 

sz 15' SECTION 10-50' COARSE,PDORLY SORTED 
25' 10 SLOT PVC ~/SiFJD. 

SCREEN 11-55' F"INE tMEDIUM TO WELL 
SORTED SAND, 

NATURAL 12-60 '. FINE GRAINED SIL TY 
SAND WITH COARSE GRAVEL, 30' 
END OF BORING 60' 

.. -
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~ ffi 
a:(/) 

~~ WW 
Q. ::c .-o 

Q. a:I c,,U ~ u ~~ 3:Z ~ w (/) z 
tJ;~ ~~ o-

5co c.J a:: 
~Q 

-4,8,10 ~8 

2,3,4 1~ 

2.1.2 1~ 

1,2,2 18 
tR 

COMMENTS: 

GEOLOGIST: 

recvcled paper 

z 
a:::o 
w~ 

i~ 
w 

..5L 

~ CON-TEST Inc. 
WA1ER AND Mt EHGHEJIIHG 

WELL OR 

~Gi 
PIEZOMETER tJ 

tONSTRUCTION ~ (!) 
w~ i3 
c~ (!) 

. /;-... · ,. •• 11 - :·":._-t: 
r.; .. 
:',! . .,,.,· 

! 

. . . . 
- - . ·-. . - - .. - ·- - . - . - -·-·-·-. . - - . . - ·-·-·-- . - >-•-·-·-- .. - =I - .. -·-·-- >-•-·-· --. . - -.. - - O.·- .o.·~ - . - · - ·o· .... .~ :0 . . - - . . O·· 0 ··G - ·- - . - · ·--O·· ·.O,~ . . - -.. Q_>Q'.....:.• - . - - . -. . - - - .. - . - ·--10·- . . - - -. . : 3.,.-•. ,,:..·~.-;,f, ·- . - . --. . - - ... . . •.1 • .,.. at • I t._11 - -~-:-::t:?~·:: - . - . -. . - - ..... - - · . - . -.. - - .. - . - . -- . - - - . . - . - . -- . . - - - .. - - · -

-15'- . . - - -. . -- . - . -·- /?)'.\? . . - - ... . . - - . - . -
. . - - ..... -·- . - ·-- -. . . ..... -·- . . --- .. - - ..... 
' - . . --- . . .. 
·- . y__ . --

-20'-
. . . .. .. 

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

}?}~{~ - - . 
_:....:...:: i:,....:...;. 

-
-
-

-25'-

-
-
-
-

30' 

LOG OF BORING NO. 4 

DATE DRILLED: 2/19/90 
PROJECT: F'ORT DEVENS (/) 

I-

JOB # 8329 (/) 
w 

DETECTOR: TIP 2 I-

DESCRIPTION 

ppb 

41 MEDIUM BR□'w'N SILTY F'INE-
MEDIUM SAND • 0.4 

31 LIGHT BR□'w'N F'INE -.COARSE 
SAND TRACE rlNE GRAVEL 

181 MEDIUM BR□'w'N rINE SAND 0.2 

181 MEDIUM BR□'w'N rINE SAND N.D. 
TRACE SILT 

19• MEDIUM BR□'w'N rINE SAND N.D. 
TRACE SILT 

PACK: 3'S-ro 21 ·e- WATER LEVEL MEASUREMENTS 
FILTER 

,;;;;;' : J'S- 1 "B" 6.75' 
BENTONITE: --TO- CASING DATUM: TOP OF 2o·ro~ SCREEN: 

DRAWN BY:J.A.D. 
PURGING: 75 GALLONS 



DRILLING LOG of 30PING No. SHL-14A 

State 

Location 

Or:illing Firm 

Type of Drill 

Driller 

Geologist 

.c 
Elev. l 

270 

MAS_SACHUSETTS 

FORT DEVENS 

E & E DAILLING 

DIEDRICH D-50 

PAI II BARTH 

LISA HEI JON 

Oescriptjon 

Ground Surface 

Start Date 

Completlon Date 

Grouna Elevation 

Total Depth of Boring 

>-
11'1 
C ... 
~ ... -..J 

. 0'-2.0': ..sA!iD (SM): mediu~ brown to lJght brown, 
ow moisture. fi:ie grained, loose. s011e silt, 
en-plastic; thick black rub~e~ ard burned twigs .·· ,· 

2 (filll from 1 ·-1.s·. 

3 

4 

.· . 

. 0'-7.0': ~ (SMl: gray-brown. 110oerate moisture. .
oarse, loose. same s1 lt, ncn-plast 1c; clear and brown • 
lastics ~illJ tnrcugncut. 

Page 1 of 2 

7/14/91 

7/15/91 

270,00 

27,7' 

Flemarks 

11 Surface conditions: Grass 
10 covered slope above 
12 land fi lJ . 
13 Spl Spn !:run 1: 0.0'-2 .0' 

1.5' recc-.ery . OVA: spoon t 

(0 pp11). nole (> 1. 000 
pp11J, neao space 
(2 PP~l. Augered from 
2.0'-5 .0' . 

6 Spl Spn Run 2: 5.0'-7.0' 
6 0.5' recovery. I 
6 OVA: spoon (40 ppm;. no le 

1 

+---------------------t-,-,:-:,,t---+-+-~ (> 1. 000 ppmJ. head space 

260 

255 

8 

9 

14 

15 

O. O • -12. O •: -'l,.!Y (CHI: light gray, 110C1erate 
cisture, n19n plasticity, trace silt; few large 
ubangular phylHte cobbles (fill). 

<59 i:,pml. I 
Augereo from 1.o·-10.0· . I 

4~ Spl Spn ~n 3:· 10.0'-12.0 ; 
7/1" 0.4' recovery . OVA: s00O, 1 

(5 pp11), hole (500 pgml. 
~---------------------+<,..,;,,;.+----+-+---+ need space (200 pp11i • 

3.0'-18.~': GRANOOIO~ITE TO Grt;!SS: bDuldera, herd . 

Augered from 12.0'-13.0'. 
Auger refusal at 
13.0'. 
Care Run 1: 13.0'-1B.4' 
RQD: .7:K. 

USA Tf-'AMA, AqMY CORPS OF ENGINEEP:3 
l~Eco]ogy and Erwironment. Inc. Buffalo. New York : 



DRILLING LOG of BORI~G No. SHL-14A 

>, 

~ 
GI 

~ Elev. .. Description ~ Cl ... z; 
C .. -..J 

n 

18 

19 18 .4 '-24.0': SBANOQIQBITE TO GtEISS: same as above . 

250- 20 

21 

22 

23 

24 
24 .0'-26 . 1: EO~IAIJ;;C GBA~ITE 

245- 25 

26 
26 . 1 '-27. 7' : !i8ANOCIP~ITE: ru1rd, fractures at 24.B' 

27 !Ind 26.2', sound . 

., ! - >., 
D."' .& QC -= e e 

IDB • 0 ~ en z 

Page 2 of 2 

Remarks 

Core Run 2: 18 . 4'-24 . 0' 
ROD: 01. 

Core Run 3: 24.0 "-27 . 7 ' 
ROD: -47,. 

Abandoned boring was 
tremie grouted to grouna 
surface on 7/15/91 . 

CONST~CTION SUMMA~Y 
Cem .: 564 dry lbs .. 
Cem. /Bent.: 51 . 

' I 
; 
I 
j 

I 
l 

I 
t 
1 

i 
I 
I 

' ' 

us A ~ht MA, ~.Rt--•iY C1JH~S OF Ef·JG rr\JEERS 
Q Buffalo, New York ·-~ Eco]ogy and Environment, Inc. 

recycled paper 



I 
I 

DRILLING LOG of BORING No. SHL-148 

~tate MASSACHUSETTS Start Date 

Location FORT DEVENS Completion Date 

Dru11,9 Firm E & E DRILLING Grouna Elevation 

Type of Drill . DIEDRICH 0-50 Total Depth of Boring 

Driller PAI II BARTH 

Geologist LISA HFI TON 

Elev . 

270-0.Q 
... V 

265-

260-

Desc:ription 

Ground Surface 
~-0'-5.0': ~ (SM): mediull brown, low 1oisture. 

1 _1-Jned:ium grained. some silt, non-pl_astic (fill). -
2--

-
3--

1-

4--
1- .• 

5--
~.o·-10.0·: ~ (SM): same as above. except 

6 _~ray-brown. clear plastic and a plastic ring (used to •• 
UJDld 6-packs) oDserveo in cuttings (filJJ. 

7---
-
-

10-1-

lJ0.0'-1!;.0': ~ (SM): sHie as above; 111.1cn trasn 
ii-1-(rags. plastic. 111etal can - fllll . 

12--

13--
I-

14---

.•.·· 

... . • .. . . 
,• ' .. ·: ' 

r, . 

Page 1 of 1 

7/14/91 

7/14/91 

270,00 

15,0' - . 
I . 
1 

Remarks 

J 
Descriptions are 011sec on • 

tne exa11ination of auger • 
• cuttJngs. • 

Auger =lun 1: 0. 0 '-5 . 0 • t, 
OVA: hole (14 ppm), head : 

space (70 ppmi . 

i 
~ 

Aug!!r ;::iun 2: 5.Q'-,-10 . 0 ' ~ 

OVA: hole (60 ooml. neao " 

space (120 ppml. i 
I 
l 
I 

l . 
I 
I 

AugerRun3: 10.0'-15 .0 ' ! 
OVA: nole (0 pp~). neao 

space (20 pp11) . 

Abandoned boring was 
tremie grouted 
to ground surface on 

7/14/91. 

t 
~ 

25~~-.. '°".:-1----------------------+-'--+---+--+---+ CONSTUCTION SUMI-CMA~V 
Cem .: "'170 dry llJS .. 
,..,._ /1:la~• • ,.. 

i8 I!~· Eco]ogy and Environment, Inc. 

US .t:.. T HA MA, A P.t"1 Y CORPS r•F v' E~,Ir- -r-f,1!:'r-ne: 
,IIC'l \li....C.r-'i,._; 

Buffa] □, New York ~ 
5 



DRILLING LOG of BORING No. SHL-14C 

State 

' Location 

Drill1"1g Firm 

MASSACHUSETTS 

FO~T DEVENS 

E & E DRILLING 

Start Date 

Completion Date 

Grouna Elevation 

Page 1 of 1 I 
7/15/91 

7/15/91 

270,00 

Type of Drill DIEDRICH D-50 Total Depth of Boring 1?,0' 

Drille~ PAI II BARTH 

_Seo log 1st LISA HEI TON 

Elev. Description 

270-aa Ground Surface 
LJ).0'-5.0': ~ (SM): mediu11 c,r-own. low 110:isture, 

1 _Lfine to medium g~ained, some silt, non-plastic (fill) . 

-
-

3--
-

4--

-
265- 5--

LS.0'-10.0': ~ ISM): same as above; 11uch trash 

6--IP last~ c. candy wrapoers, rags - f 111 l . 

..... 
7---
8--

9- ..... -
260· 10 --

uo.o'-15.0': ~ (SM): ume as above (fill) . 

11--

. ,·: 
·._. 

.. -.. 

' .. ., 

•.· 

.. -. 
: 

. .-.. : • :-:. 

.. 
, · ; .. 

Remarks 

Descriptions ar-e basec on 
the examination of auger 

cutt~ngs. 
Auger Aun 1: 0.0'-5.0' 

i 
' I 

OVA: hole (80 ppm), head • 

sp11ce (6 ppm! . I 
i 
I 

Auger Run 2: 5.o·-10 . 0· I 
OVA: hole (500 ppm), head • 

I 

SPIICe (16 ppm) . 

' 

Auger Aun 3: 10.0"-12.0' 
Auger refusal 11~ 12. 0' . J 
OVA: hale (1500 ppr..) , heed ' 

-n£-+---------------------I'---··➔- --~..----I SPIICI!! (1-4 pp11). 

USA TH AMA., ARMY 
·1Ecology and Environment, Inc. 

recvcled paper 

Ab11ndoned boring was 
tre1ue groutea 
to ground surf11ce on 
7/15/91. 
CONSTUCTION SlJMM,4ARY 

Cem.: 188 dry lbs .. 

CO~PS OF ENGINEEPS 1 
Bu ff a 1 o, New York 

,•ruin~~ 111111 t'n"in1nmt•111 



DRILLING LOG of WELL No S:-IL-15 

State MASSACHUSETTS Start Date 

Locat:ion FORT DEVENS Complet:ion Date 

Drilling FJrm 

Type of Drill 

DrHler 

__ _.E--..&-....E--□--~_I_L .. L....,I ..... N,..,G.._ __ Ground Elev at ion 

DIEDRICH D-50 

PAUL BARTH 

Groundwater Depth 

at completion 

on 12/12/91 

l 
Page 1 of 21 

I 

7/12/91 

7/13/91 

259,03 

17 16 ~ 
161 89 ~ 

Geologist I ISA HELTON Total Oeptn of Boring 

Elev. Depth Descript:ion 

259.03 Ground Surface 
0.0'-2.0': 5andy~T (SM): t1rown-t1l11ci.:, dry, 

1 loose, non-i,lastlc. sutJangular cotJDles and roots 
throughout . 

>-
c,, u ,:, 
~ .., C 

e-~ 0 
~ .,i 0 .. - z 
...J 

7 
... 
0 :It .. 

i 0 C ... ::, 

8i m8 
Remarks 

Stickup • 1. 72 

3 Spl Spn Aun 1: 

5 o.o·-2.0· 
10 0.3' recovery. OVA: 

..+-__;;1.-.,1--_________________ ~..1.+,----1,_,..--1.1,o1..-.4 spoon and hole (O 

255 

250 

2.0'-5.0': ~ (SP): gray-brown. dry, rned1ur.1 to 
3 coarse grained. loose, subrounded gravels 

4 

5 

6 

7 

e 

9 

tnrougnout. 

,•. • .. 

·:; 
. . •. • ... : . ,• . . . ;. ·. 

, • · .. . ,•_. 

·=· •. 
:· -:=·.-:• 

ppm). heisd space 10. 4 

ppm). 
Collected arcnive 
sample. Augered froN 
2.0·-s.o·. 

6 Spl Spn Aun 2: 
10 5.0'-7.0' 
10 O .B • recavel"y. OYA_: 
9 IPODn and hole (0 

ppm). head space (0.3 
ppm). 
Collected arch ive 
sample. Augered froN 
7.0'-10.0' . 

USA THAM A, ,ARMY CORPS OF ENG1NEERS 

Well 

Const . 

,~Ecology and Environment, Inc. Buff ala, New York . 



DRILLING LOG of WELL NO. SHL-15 Page 2 of 2 ~ 
I 

>--a, ,:, ... 
Cl 

Elev. Depth Oescr:1ption ~ i 0 JI .., ... 
Cl. i c, C Remarks Cl I!! ... :, .c mB 

245 

240 

H 

12 

13 

15 

16 

.19 

10.0'-12.0': .JAtiD (SP): gray-brown, 110derate 
moisture, aiediun to coarse grained, loose, 
organics and subrounaed pebbles tnrougnout. 

15.0'-17.0': ~ (SP): same as above. except 
wet. 

.. ... ... 
' • .:: .. 

.-:··-:-· 
:-:•>:-:: 
:-:>:-·: 
. ..... 
-:·· . 

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

• '• I 

· •·. -
. •.'. 

· :.·: ,· t 

·.,·· 
.. .. .. 

•'. 

·· ·-... . .. 

•' 

... 

"'~ :,,, 
CII 

e 
7 

SI 
13 

4 

8 
g 

27 

Spl Spn Aun 3: 
10.o·-12.0· 
1.3' recovery. OVA: 

ISJOOn ana hole (0 

ppm). head space (0.2 
ppm). 
Collectea 11rcl1ive 
sample. Augered from 
12. 0'-15. O'. 

Sol Spn Run 4: 

15.0'-17.0' 
1.4' recovery. OVA: 

spoon and hole (0 

ppm). head sp11ce (0.8 
ppm) . 
Collected archive 
sample. Auge:-ea frc11 
17.0'-20.0'. 

20.0'-22.0': .ilA,Y (CL): medium brown, wet, Spl Spn Aun 5: 

2! ~ moderate pJ11st1cJty. subroundeCI pebbles and 20.0'-22.0' 
__; cobbles throughout. little sand. 0.7' recovery OVA: 

! --------------------------~.__., _______ spoon and t1ole (0 

Ll C " T ; : !, t._A .•, t, D ~- A '(' , '..J 1- , r ,-. , 1 - . , _...._. , ,, CORPS OF 

ppm), head space (0.8 
ppml . 
Collected archive 
sample. Augered frc11 
22. 0 '-25 . 0' . 
OVA: hole (0 ppm) . 

CONSTRUC7!0N SUMMAAY 
Well: Hole dia.: 10· 

sc~e~n/casing dia.: .... 
slat site: 0 . 010·. 

Nater:ial Qty.: 
Filter Pie.: 500lbs. 
Be:it. Pel.: 15 dry 

gallons. 
Cet.: ~4 dry lbs .. 
Ce11./Bent .: 51. 

Stickup lle3Sured from 
ground surface to top 
ot inner casing. 

'welt ' 
I 

Const .r 
I 

i 
;: 

i 
l 
~ 
~ 
E 
i 
.. 

i , 
~ 

i 

I 
Ii 
H 

~ 

.·. , • 

GEcology and Env:iranment, Inc. Buff a] □, New Yori:.. 

recycled paper 



DRILLING LOG of BORING No. SHL-16A Page 1 of 2 · 

)tate MASSACHUSETTS Start Date 6/15/91 

Location FORT DEVENS Completion Date 6/15/91 

Drllling Firm E & E DRILLING Grouna Elevat1on 258,00 

Type of Drill DIEDRICH 0-50 "Fotel Depth of Boring 18,0' 

Driller PAI II BARTH 

Geologist AMI~ A~UBCl:lA 

Elev . 

258.00 

255 

250 

245 

z: .., 
Q. 

.! 

7 

Description 

Ground Surface 
. 0'-0.5' : .El,W.: black. dry fill with m~xture of 

and. gravel, brick. debris. roots. vegetation. and 

>,. 
en 
~ 
0 
.t:. .. 

. 5'-2.5': ..sAtiD (SPJ: tan to brown, slightly moist, .:-:.-: 
dium to coerse gr,unec, wittt 1/4" size boulders; 601 ·.=." .. • 

uertz. <51 clay 1n metrix. low to very lov 
lasticity. loose. mostly rounded ele11ents . 
. 5'-9.5': ~ (SP!: gray. cl!a~. trace of -.. .-... 
oisture. IN!dlum to coarse greined. 1/4-1/2" sue ... 
ouJ ders; 80-901 auartz: 5-101 micas. 101 other • • : • 
tamor0nosed 111nerals. no glast1c1ty. loose. slightly _ _;: __ : 

. : .- .. 

.. '1:1 .... _c 0 e-"' i 
~:ii >,, 

II) 

:. ., 
0 C .... ::, ma Aemarks 

Sgl S0n Run: 0.0'-2.0' 
1.8' recovery. OVA: spoon 
end nole (0 ppm), neac 
sgace (0. 2 ppm) . 

Collected arcnhe sample . • 
Augered from 2.0·~ .o· . 

4 Sol Son Run 2: s.o·-1.0· 
7 1. 6' recovery. OVA: spoon • 

12 ano hole (0 ppm), neao 
12 space (0. 1 ppm) . 

... . · Collected 11rch:ive sample . . · . 
8 • ·· Augered from 7.0'-10.0'. 

9 
i:\} :~~~u:;r:~.: boulder at 

-+------------------------+_.,.·-:.;..: ·~_. ---+--+--4 wu ciassed tnraugn ~itn 
.5'-14.0': SANO/GRAVEL ISP): gray-yellowish 
ixture, slightly 11aist. stiff, fine gretned; 601 
uertz, 10-!~I s~lt 1n 1111trix, abundant Quartz 
oulders, aeta11ori,t1ased rock, sligtltl y plastic, dense. 

large boulders encounterted du~ing 

·: -.· M gh pressure . 
t~: 17 Large boulders from 9 .5' ,.;...•.· 
· ' ·•· 35 C1awnv11rd • .... . · 
• : • · 75 Spl S0n ~n 3: 10 . O • - 12 . O 
:if~: 80 1.7' recovery. OVA: spoon. 

=~~ hale. and nead space 10 
-;._f,: pp11) . 
·= ·•· Collected archive sample . ..... · 

-+-----------------------+•-:-:-=•-1· ---+-+--4 Augered from 12.0'-15. 0' 
4.0'-17.5': GLACIAL SILTY TIL_ IGMJ: brownish, wet. 
ery fine silty sand ~ith nUC1erous large boulders af ..+~-+----1--+-----+ 

801 auartz. 51 clay in 

USA.THAMA, ARMY CORPS OF 
@EcoJogy and Environment, Inc. 

ENGINEERS I 
Buffalo. New York 



DRILLING LOG of BORING No. SHL-16A Page 2 of 2 

;t;i-tp MASSArHlJSFTTS I nr;:it inn Fr~T nFVFNS -
>-

s= 
c,, .. 'a -,2 - C 0 

,. ..., 
Elev. .... Description i" .. ! 

r:, C Remarks ~ 0 -::::, c!! ,c mB .. ., 0 ... 1/1 z 
-' 

ruoangula~ ele~ents. I ~~ - ena nole (0 ppm) . -
17- ~~ Collected archive sam~le . I 

~~ Weter f1rst encountere~ ~1 --
Hi' BGS. 
Augered 17.0'-17.5' . I Abandoned boring was 
tr-e1ue gr-outed to surfD:::e t 

on 6/15/91. 
CONSTRUCTION SUMMAAY 

Cem.: 1558 dry lbs., 
Cem. /Bent.: 51. 

I 

I 

I 

l@EcoJogy and 

USATHAMA, A.RMY CORPS OF Ei~G I NEE PS 
Environment. Inc. Buff a lo, New York 

recycled paper 1•1•ulnfl~ 11ncl f'n,ironm4•111 



□PILLING 

)State 

Location 

OrUJ1rig Firm 

Type of Drill 

Driller 

Seologist 

6= 

Elev. f 
258 .00 

1----
255- 3- -

-
4--

-
5--

-
6--

7--

250- 8--
-

9--
-

10--
-

12--

245- 13 --
-

14--
-

15--
..... 

LOG of BORING 

MASSACHUSETTS 

FORT DEVENS 

E & E DAILLING 

□IE□BIC~ □-5Q 

PAI II BARTH 

LISA l:IEI IQbJ 

Description 

Ground Surface 

No. SHL-16B 

Start Da~e 

Completion Date 

Grouna Elevation 

Total Depth of Boring 

Page 1. of -

7 / 10/9"1 

7/10/91 

258,00 

23.7.' 

Aemarks 

Ory nole. 

........... ,,,,_ I 
Boring w11s trem1e groutec , 
to ground surface on If 

7/10/91. 

Auger refusal et ?·O' . 

MATERIAL QUANTITY: 
cem.: "70 dry lbs . 
cea./Bent.: !52: 

USA THAMA, ARMY CORPS OF Ei~GINEERS ·1 

@EcoJogy and Environment. Inc. Buffalo, New York . 



DRILLING LOG of BORING No. SHL-168 Page 2 of 2 

~t:.itp MASSACHllSFTTS Fr~T DEVl="NS 
. . 

I nr-;it 1nn 

- >-
s: 

er, .! '! -~ _g JJ OJ 

Elev . - Oesc:riptlon a. .. c,C Remarks Q. 0 I! ! 
... ::, 

Ill s: 
:8 ~ mB C ... ... 

...J 

-
17-

-
2~0- 18-

-
19-

-
20-

-
21-

-
22-

I - , 
235- 23-

---

I 

t 
r 

l@'Ec o]ogy 
UI C: t T H µ,I\ t\A ~'·· A.Rt-1Y CORPS OF E~·JG I NEE PS -...) . I ' • ' , I 

and Erv ironment, foe. Buff a lo, New York 1 

recvcled paper 



DRILLING LOG of BORING No. S~L-16C Page 1 of 1· 

State MASSACHUSETTS Start Date 7/12/91 

Location FOAT DEVENS Completion Date 7/12/91 

E & E DRILLING 258,00 
J 

Drilling F:irm Grouno Elevation 

9,0' 
. 

Type of Drill DIEDRICH D-50 Total Depth of Soring li 
I 
Ii 
I 

Driller !2~111 BABil::I 
:, 

i 
i: 
i 

Geo log 1st LISA !:!El IQ~ I ,, ,. 
[! 

::,. j 
i,, Ill°" 0 >.., 

, 
.c Cl 

- C E Elev. 
..., 

Description - e~ i Cl C Aemarks Q, 0 - ::, I ~ ~ r'I 0 
> ai 0 .. Cl) I.J • z 

,_J 

258.00 Ground Surface ~ 

- Dry hole. I 
1--

I -
2--

-
255- 3---

4- -
A0a~ooneo boring. I -

5-- Baring 11as tremie grouteo , 

- to ground surface on 
i 6-- 7/12/91. 

-
I 7--I 

-
250- 8-..... 

-
---9 

Auger refusal at 9.0' . 

' 

MATERIAL QUANTITY: 

Cem.: 188 Ory lbs . 
Celll. /Bent.: 51. 

r-, ..,.. ' I ·. / ....... ;-. !, ~ ',,- . - h :-- : -. f · ! 

LJ 0 A I H .l. M t , H HM r 
dEco J ogy and Environment. Inc. 

I OH' C ._, I r' 1...,' Ef,J· I •. 1-,--~
• v.l~'--· ,.J 

Buff ala, New YorK 



l □ RILLING LOG of WELL No. S~L-17 

ate 

Location 

Drllllng Firm 

Type of Drill 

MASSACHUSETTS 

FORT DEVENS 

E & E □PILLING 

DIEDRICH D-50 

PAUL BARTH 

Start Date 

Completion Date 

Ground Elevation 

Groundwater Depth 

at completion 

on 12/12/9i 
Geologist AMIN AYUBCHA Total Deptn of Boring 

Elev. Depth Description 

.. 2 .77 

230 

225 

Gr·ound Surf ace 
0.0'-0.25': TOPSOIL (MHJ: Dlack clayey Silt. 

1 so-so, clay sligntly moist, moae~ate plasticity, 
stiff. with vegetation. 

2 
0.2S'-2.0': ~ (SP): gray, sligntly moist, 

3. c~arse grained wjth abundant bouJders of Quartz 
(gravel locally), >701 Quartz. ,5111 clay in the 

4 matrix, loose, well rounded elements. 
2 .0'-6.0' : ~ (SP): dark gray, wet. coarse 

5 grajnea. 50-601 Quartz. 20-30111 m1cas and other 
ferro-magnesian minerals. low or no plasticity, 

6.0'-10.5' : Silty~ (SM): gray, vet. 70-751 
7 Quartz, 5-101 ~1cas and other ferro-magnes1an 

minerals, low plasticity, loose, rare boulder. 

8 

9 

:,,.. 
en 
!:. 
Q 
.c. .. 
:::; 

. : ,·. 

'' ·· ... 
. .... 

.: ·. 

. . ·. 

- . Ii! I • 

A._.,\,. V 
• :. I ' 

r•ncc:i~ o:::-
L., ......,. r .i -· I 

@Eco logy and Env:ironment. be. 
recycleo paper 

.. "a ... 
,.. C 0 > .. 
i ... i C) C: - :, 
II >- IE) 8 Ill£ Ill. 

12 
17 
23 

3 

' 5 

I 
Page 1 of 2 ~ 

6/14/91 

6/14/91 

232,77 

6.20 ~ 
5,66 % 

Remarks 

Stickup • !.80 

Spl Spn Aun 1: 
o.o·-2.0· 
1.5' recovery. OVA: 

spoon, hale. and head 
space 10 ppm). 
Collected archive 
sample. Augereo tro11 
2.0'-5.0'. 

Spl Spn run 2: 
5.0'-7.0' 
J.3' recovery. OVA: 

spoon. hDle, end neeo 
apace 10 ppm). 
Collected archive 
HIIIPle. First water 
encountered at 6' BGS . 
Augered from 

Wel I i 
Const . ~ 

I I 

i I 
I 

I 
•, 

~ 

I 
! ' 

• ✓ • 

• ~ 
~ ,1 

: 
r 
a • 

• ;; ,, 
Buffalo, New York ~ 



DR I LL I ~JG LOG of \1ELL SHL-17 Page 2 a f i 

Elev. Depth Description JI -C, C: .... ::, 
mB 

Remarks 

220 

11 10.5'-17 .O': ~ (SP) : dark gray, wet. very 
coarse grainea sand ana gravellous sane. baulaers 

12 of black aeta•arpnic raks; acne tnin layers of 
clear silty sand, 1501 Quartz, >201 

13 ferro-111agnes 1ans. low or no plast1c:Hy, lease, 
rare grains of teldsp11r. 

_.....__-l Spl Spn Run 3: 
2 10.o·-12.0· 

: : \.-: 3 1. 7' recovery. OVA: 

: .. \_:/_. " spoon, n01e, enc need 
space 10 PPll'll . 

: ::-<: Collected sa111ples: 
:· i/•:: (1) 8oz. j er for TOC 
.• . .. ·. • , 

14 
1 

_. .. .. ·. analysis, 
-t / ::--.:: (21 8oz. 1 ars for 

15 --'i . . Geotecnn1c11l arcnive . 
_J 5 Augered from 

16 ~ fj 12.0'-15.0'. 
_j -15 Spl Spn Run 4: 

l -+--+.--.---- ---- --- --- - ------1--.J-- _.l;;;;;,j_..-J.----115.0'-17 .0' 

USt. :H~MA., A.Rt"1 Y rnH-,;:;c: ...,v , . ,_) OF 

1.B' recovery . OVA: 

spoon ano neaa soace 
(0 ppm), 

nole (0 .2pp:nl. 
Collectea 11rcnive 
sample . 

CONSTUCTION SU~MA~Y 
Well : Hole dia. : 10·. 

screen/c11slng dia . : 
4•. 

slot51ze: 0.010· . 
Mater:ial Qty .: 

Filter Pk .: 500los . 
Be:it. Pel . : 15 d!"y 

gallons. 
Ce•.: 470 dry lbs .. 
tn./Bent.: 5X. 

Stickup ~asurea from 
ground surface ta too 
of inner cesi ng. 

Er - .... r.-r- .... ,... 
\J ' -, l \I - ,-- 1 ... .r '-. ._, .. ,__ ....... . . '--" 

l 
We 11 I 

Corst -j 

@ Eco 1 ogy and Environment, Inc. Buff aJo, New York 



DRILLING LOG of WELL No SHL-18 Page 1 of 3 

Jtate MASSACHUSETTS Start Date 6/15/91 

Location FORT DEVENS Completion Date 6/16/91 

Drlll1ng Flrm E & E DRILLING Grounc Elevation 236,59 

Type of Drill □ IEDBICci D-5Q Groundwater Depth 

I Driller EAUL BABTH at completion 17 BO~ 
on 12/12/91 17,12Z ~ 

Geologist AMIN AYUBCHA ~ Total Depth of Borir,g 
~ 

Elev. 

_.36 .59 

235 

230 

Depth 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Description 

Ground Surface 
0.0'-10.0': .s!..tiCJ {SP): gray. sligntJy 11oist, 
fine to very fine grzuned. 801 Quartz. <51 11icu 

and other metanorphosed minerals. Trace of roots. 
low plasticity. slightly moist on top 1' . Mixture 
of rounded and angular grains. 

@Ecology and Envjronment, Inc. 

> c,, 
C -C 
&:. .. -.J 

. ,: ' .· . 

.. ~ -- C: Cl e-~ i 
~ 0 

,.. 
Ill z 

:II .. 
0 C - ::, =8 

2 
3 
4 

6 

. Remarks 

Stickup • i.80 

Spl Spn Run 1: 
o.o·-2.0· 

7-

1.8' recovery. OVA: 
spoon, ho le, and head 
space 10 ppm) . 
Collected archive 
sample. 
Augered from 
2.0'-5.0'. 
OrgenJc. blackish san 

3 was obse~ved at 4'-5' 
4 on auger cuttings. 
4 Spl Spn Aun 2: 
5 5.0'-7.0' 

1.7' recovery. OVA: 
spoon, hole, and need 
space (0 ppm). 
Collected archive 

Well 

Const . 

i 
I 

E f .JG I r\ EE~:~ I 
Buff a]o, New York I 



DRILLING LOG of WELL NO. S~L-18 

Elev. Depth Descr1pt1on 

225 

220 

215 

210 

10.0'-15.0': ~ (SPJ: same as above. sligntly 
11 coarser grained. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

15.0'-22.0': ~ (SP): same as 0-10' interval, 
wet at 16' SGS. small 1solated bould!rs of Quartz. 

22.0'-30 .0': ~ (SP): same as above. nigrly 
saturated, sligntly darker. 

LJSt.. TnAML:., ::.P.:-':Y 
@Eco logy and Envjronment, Inc. 

::,.. 
ICl'I 

.2 
Cl 
.c .. -.... . ... - , ·. •, . ·.·.:-:-·. 

, :, I .... 

.-.. • . . ' ·. . •• .. 

. · •,:,_. 

. :. ' • ... ··-
:._->:-:~ 
.. · .. ·,··. 
~ ..... 

... 
Cl 
&, 
II! 

iti 

,. .. 
O C - :::, CD B 

.. 
e 
e 
10 

3 
5 
5 

fi 

.. 
3 
5 

5 

.. 
3 
5 
5 

Page 2 of -

Remarks 

7.0'-10.0'. 
Spl Spn Run 3: 
10.o·-12.0· 
1.e• recovery. OVA: 
spoan. hole, and head 
space 10 ppm) . 

Collected archive 
aemple. 
Augered from 
12. 0' -1!5. O'. 
Spl Spn Run 4: 
15.0'-17.0' 
f .B' recovery . OVA: 

spaon. hole, and head 
space 10 ppml . 

Collected archive 
sample 
Augered from 
17.0'-20.0'. 

Sp 1 Spn Run 5: 

20.0'-22.0' 

1.8' recovery . OVA: 

spoon and nole (0 
ppm). 
Collected archive 
sample and TOC sample . 
Split Spoon was pusne 
and a second spoon wa 
driven to ootain a 
sufficient se~cle 
volume .. 
Augered from 
22.0'-2!5.O'. 
Sp l Spn Run 5: 
25.0'-27.0' 
Collected ercn1ve 

Cor.st . : 

. .. .. .. 
' . ·. " .· 

H111Ple. 
.. . . · . 

CONSTRUCTION SUMMA~Y 
Well: Hole dill.: 10·. 

. . . . . 

Buff a]o, . New York 



; 

DRILLI~JG LOG of WELL NO. S:-1L-18 Page 3 of 3 . 

St;itp MAS~A r.Hl l~FTT~ I nr-;it, ,n Fni:r flFVFNS 
:,.. 
c,, .. ,:i - we.11 I Depth Description .!:: C. i 0 ~ -)ev. L Q c C Remarks 0 • C - :, .t::. 

r'I 0 Gi ID ~ Const . -... z 
...J 

4•, 

slot size: 0.010' . 
Mater:ial Qty.: 

Filter Pie.: 900lbs . 
Bent. Pel.: 17.5 dr, 

- gallons. 
Cem.: 564 ary lbs., 
Ce111./Bent .: 51. 

Stickup 111easured from 
ground surface to toe 
of inner casing. 

I 

ccRPS o~ ENGINEERS I 
Buff a]o, New York ~ 

I, 

recycled paper 



DRILLING LOG of WELL No SHL-19 

tate MASSACHUSETTS Start Date 

Location FORT DEVENS Completion Date 

Or:1ll1~g F1rm E & E DRILLING Grouna Elevation 

Type of Drill □ IEDBIC!J D-5Q Groundwater Depth 

Orille:-- EAL!L BABTtl at completion 

on 12/12/91 
Geologist AMIN AYUBCHA Total Depth of Boring 

Elev. 

d9 .45 

235 

230 

Depth l Description 

Ground Surface 
Jo.o'-1.0': ~ CSP): e1ar1c gr-,y, sljgntly moist, 

i-; fine grained. vegetatio~ on top, 50-701 Qu~rtz. 
...J <4-51 clay in 11atrix. very low plasticity, loose. 

2 ~ subangular to well rounded grains. 
~ 1. 0' -4. 5 ': ~ (SP) : gray, ctry, clear·, fine to 

3-i very fjne grained Quartz sand, 70-BO" Quartz, 
-i5-101 terro-magnes1ans of micas, no plasticity, 

4___; sligntJy angul11r ele11ent. 
I 
I 

7 5~ -4.5'-16.0': ~ (SP): C111rk gr11y. dry. rnee11um to 
coarse grained. 1501 Quartz. 30-401 micas anct 

6 111eta110rphosed rock debris, low to very low 
plesticjty. loose. sutiangular gr11ins. trace ot 

7 DJiC112ee1 ■1ner111s. occasjon11l tn1n layer (2-3") of 
silty sand. 

8 

9-j 

@Ecology and Envjronment, Inc. 

:,.. 
r:n 
Cl ... 
Cl .c .. -

... : _• 

. ·, . . 

. . •. 
. .. 
T O ,·• 

~. ~· ~ :♦ : :: 

.·· ... 

. ,_· .. •, 

C11 ,r 

.. 'O ... 
... C: C, 

i ~ i 
~ 0 

,. 
z Ill 

~ .... 
0 C: - :, =a 

1 

2 
,4 

. 3 
5 
5 
e 

Page 1 of 

6/16/91 

6/17/91 

239,45 

22 • 00 2 

2Q • 67 % 

31, Q' 

Remarks 

Stickup • 1.89 

Spl Spn Au~ 1: 
0.0'-2.0' 

7 

1.7' recovery. OVA: 
spoon, hale. and nead 
space (0 ppm). 
Collected archive 
sample . 
Augerect from 
2.0'-5.0'. 

Sp l Spn Run 2: 

5.0'-7.0' 
1.8' recovery. OVA: 
spoon. hole, anct nead 
space 10 ppm! . 
Collecteed arcnjve 
semple. 
Augered from 
7.0'-10.0'. 

We] 1 ! 
Const. I 

Buffa]o, New York !I 



loRILLING LOG of WELL NO. SHL-19 

Elev. Depth 

225 

220 

215 

11 

12 

13 

15 

17 

18 

19 

20 

22 

23 

24 

25 

26 

27 

28 

29 

Description 

16.0'-21.0': silty ~D (SMI: wl'llte-grayisn, 
dry. very similar tc the 4.5-16' interval. lccse. 
no plasticity. rounded tc suoangular grains. trace 
cf isclatea ooulaer of netamorpnosec rocK. 

21.o·-21.s·: ~ (SM): same as above. slightly 
coarser. more sane tnan Silt . 
21 .s·-22 . O': ~ (SP): orange anc black 
(organic), very wet . coarse grained. abundant 
boulders ct Quartz. 2• of c1ly black ana rusty 
sane. numerous fragments of schist and granitic: 
reek. 50-601 Quartz, 301 metamorphosed 
ferrc-magnesians and micas, no plast1c1ty. 
22.0'-30.0': ..s!!i.D (SP): gray, wet, mediu~ to 
coarse grained. some boulders of Quartz. thin 
layer (2-3") cf fine grainec sand. 60-701 quartz, 
5-101 meta1110rpnosed ferro-magnes:ians. trace of 

oxidized grains. no plasticity, loose. 

• . .. . 

. · .·.-. 
~ : . .· ... . • . . . ·, .. 

•, ·. 
.• .> •. 

. ,· ·. 

.·.-.. -.. 
· . · ·. 

... 
0 .,,. 
e 
&i 

i 
' Page 2 of 3~ 

JS .., 
c:, C - ::, =~ 

Aemarks 

--+--------
5 

5 
7 
g 

Spl Spn Run 3: 
10.o·-12.0· 
1.7' recoYery. OVA: 
spoon, nole. eno neao 
apace 10 ppm) . 
Collected erch1ve 
eample. 
Augered from 
12.0'-15.0'. 

Spl Spn Run 4: 

__...._ .... 15.0'-17.0' 

i..3' recoYery . OVA: 
spoon. hole, and head 
space 10 ppm) . 
Collected arcnive 
sample. 
Augerea from 
17.0'-20.0'. 

Spl Spn r:iun 5: 
......... ..._ .... 20. 0 '-22. 0' 

1.4' reCDYery . OVA: 
14 epaon, hole, anc neao 

space 10 ppm). 
Collected archive 
sample . 

3 
5 
e 
12 

Augered from 
22.0:-25.0'. 
Water at 22' BGS. 
Measured after 
stabilization. 
Spl Spn r:iun 6: 
25.0'-27.0' 
1.5' recovery. OVA:· 
spoon and hole CO 
ppm), heed space (0.4 
ppm). 

I 

'we 11 i 
Corst -~ 

210 :,;·;_.·\ Collected arcnive 
+-::'li&--+-----------------------t----+--+-+--~eample. 

~ USt TH~Hl, 
l :::iEco logy and Envjronment, Inc. 

recyc1eo paoer 

Augered from 
27.0'-31.0'. 

CONSTRUCTION SUMMAAY 
well: Hole Ilia .: 10·. 

ENGINEERS 
Buff a]o, New York 



DRILLING LOG of WELL NO. S~L-19 
·~ ;:1t p Mt.S~ArHt r~l='TT~ I l'\,:at 'i ln Fm::i 

:,. 
0, .. ~ -

Elev . Depth Description .2 - C: 0 JI< ... 
Cl. "' .0 o C .. e I! .... ::, 

&. 

~~ ~ ID {J ... .... 
..J 

. 

I 
Page 3 of 3 

n~VFNS 
< 

Well 
Remarks 

Const . 

4:. I 
slot size: 0.010·. I Mater)!ll Qty.: q 
Filter Pt.: 400lbs. I 

Bent . Pel.: 20 dry ~ gallons. 
C9.: !564 ary lbs .. 
Cem./Bent .: 51 

St1cku0 llll!!!ISured from 
grouna surface to tog 
o t inner casing . 

i I 
I 

f; 

' 
~ ,, 

I 

1: 
I 

I ,, 

I 
1: 
" 1, 

" 

USA THA:-.1A, .ARl·IY COPPS OF 
@Eco logy and Env :ironment. Inc. 

ENGINE~RS q 

Buff aJo, New York i 



'~RILLING LOG of WELL No. SHL-20 

_.;ate 

Location 

Drilling Firm 

Type of Ori 11 

Driller 

MASSACHUSETTS 

FORT DEVENS 

E & E DRILLING 
ACKER 82 

Start Date 

Completion Date 

Ground Elevation 

Groundwater Deptn 

at completion 

on 12/12/91 

Page 

7/10/91 

7/13/91 

235 ,55 

15 I 00 ~ 
17 t 63 ~ 

Geologist 

DON CAMPBELL 

ROBERT A MEYERS Total Deptn of Borir.g 64.0' 

Elev . Depth Description 

235 .55 Ground Surface 

235 

230 

0.0'-0 . 4' : .lliJ (Mt-t): tan, ary, with fine szina 

1 and some rounaed gravel. 
0.4'-2.0': -SAfil) (MH): tan to brown, fine to 

_ __._medium grained. with sane rounded tc subangular 
gravel. Sand is composeo of angular frag~ents of 

3 90t Quartz. 101 mafics. (<11) 111ca tor this split 

4 

5 

6 

7 

8 

9 

peon. 

5.0' -7 .0': .s!tfD (SP): tan to gray, 11aist, 11edlum 
grained, with some lit110nitic staining. QOI Quartz, 
101 maf1cs, <11 mica. 

>, 
Cit .. 'O ... 
.2 - C 0 » .. 

i ID 0 C 
0 i - ::, z; 

ti! i > me:, .. - II) 

_J 

Remarks 

Stickup • 1.29 

4 Spl Spn Aun 1: 

6 0.0'-2.0 ' 
10 1.2' recovery . OVA: 

- .....i--.--1--',_.__~ spoon and iole 10 

.. -
',••: 
' ·:. •. 

-•.· . 

. . . :-:·, 
'• •. 

.··:·. 
•/ I 

,. ·:·,: 
. . : 

OF 

4 

5 
5 
6 

ppm) . 
Collected archive 
semple. 
Augered from 
2 .o·-s. o· . 

Sill Spn Aun 2: 

5.0'-7.0' 
1.0' recovery. OVA: 
spoon ana hale (0 
ppm) . 
Collected archive 
sample. 
Augel"ed from 
, .o·-10 .o· . 

1 of ) i 

I 
~ 

~ 
~ 

i 
f 
r 
~ -
i: 
r . 

Ill')] 

' I Cons~. " 

t 

j 
' 

~ 
r 
:, 

t 
f 

@ Eco logy and Envjronment. Inc. BuffaJo. New York : 



DRILLING LOG of WELL NO. SHL-20 

Elev. Depth 

225 
11 

12 

13 

1-4 

15 
220 

16 

17 

18 

19 

20 
215 

21 

22 

23 

24 

25 
210 

26 

27 

28 

29 

30 
205 

31 

32 

33 

Oescript1on 

10.o•-12.0°: ~ (SP): HIiie as above, dry, wHn 
less staining . 

15.0'-17.0': ~ (SP): wet at 15.2', fine to 
medium grained, neavily stained with rust 
(li11on:iticl. QOI Quartz. 101 m11 f:ics, <1r m:ica. 

20.0'-22 .O': ~ (SP) : saturated, fine to 
coarse grained. no st11:ining, subrounaed to 
angular. 751 Quartz, 251 ma fies, <111 mica. 

25.0'-27.0': ,j!t:!p (SP): gray-brown, saturated, 
fine to coarse grained, 851 Quartz.. 13111 nafics. 2S 
pink teldsp11r. <11 mice. rounaed to angul11r 
grains. 

30.0'-32.0': .s&!:H) (SP): gray-brown, saturated, 
fine to coarse gr11ined, with little rounded 
gravel, 90S Quartz, 101 mefics. <11 1n1ca. rounded 
to angular grains. 

US.6.THAMA, ARMY 
@Eco logy and Envjronment, Inc. 

COR~S 

"" 0'I .. -.. .c: .. -..J 

.· .. 

. • . . •. 
,•· '• 

:·. ,•. , 

: · .. · .. 

'· .. .. . .. . 
. ,, ·. · .. 
: : :: :-: 
. .~ .. . • ·. . ,:·. 

.. . 
.• .. ,• .. 
.. . ·. 

., 'a 

- C a. Cl 
I! • 
61 0 z 

-.. 
&l 
I! 
> 
1/1 

,. .. 
"' C: ... :, 
CD ~ 

.. 
3 .. 
!5 

5 
5 
7 

6 

.. 
7 
7 

6 

0 

2 

3 .. 

1 
3 
3 
4 

Page 2 oft 

Remarks 

Sp l Spn Ru." 3: 
10.o·-12.0· 
1. 1' recovery. CVA: 
spoon and hole (0 
ppm). 
Collected archive 
s11mple. 
Augered from 
12. o·-1s . o·. 

Spl Spn Run 4: 

~-0'-17.0' 
1.7' recovery. OVA: 
spoon and hole (0 
ppm). 
Collected nrchive 
&ample. 
Augered from 
17.0'-20.0'. 

Spl Spn Run 5: 
20.o·-22.0· 
1.A' recovery. OVA: 
spoon 15 ppm) ano ~o l 
(60 pp11). (met,ene) 
Collected archive 
sample. 
Augered from 
22.0'-25.0'. 

Spl Spn Ru~ 6: 
25.0'-27.0' 
1.8' recovery. OVA: 
spoon IA ppm) and ~ol 
(60 pp11) . (111ethanel 
Collected 11rchive 
■ample. 

Augered from 
27.0'-30.0'. 

Spl Spn Run 7: 
30.0'-32.0' 
1.7' recovery. OYA: 
spoon (2 ppm) and hol 
(AO pp11) . (metnanel 
Collected arcnive 

~e 1: 1 
Corst .: 

~ 

Ei~G I i·~EERS 
New York I Buffa]o. 

0 



DRILLING LOG of WELL NO. SHL-20 

Elev. Depth 

200 

195 

190 

185 

180 

35 

36 

37 

38 

39 

40 

41 

42 

43 

A4 

45 

46 

47 

49 

50 

51 

52 

53 

54 

55 

56 

Description 

35.0'-37 .O': ~ (SP): gray-bro""· satul"ated. 
fine to 111edium gl"'ained, 90i Quartz., 101 1111fic:s, 

<11111ca. 

40.0'-42.0': .s!!i.D (SP): same as above. with few 

rouraed peboles of maf1c: material . 

45.0'-47.0': ..s!!:1.D (SP): gray to ta~. saturated. 
fine to coarse gr1uned. 90t Quartz.. 1011: 11afic:, <U: 

mica. rounded to angular grains. 

4a'-49': Cuttings are indicative of weathel"ed 

gre11oa1or::ite. 
49 .0'-5~.o•: DIARO-QUAATZITIC GNEISS: very hard, 

met11norpn1c. fflic:rocrystalline, "1th several n1gn 
angle fl"actures and iron staining in fractures. 

54.0'-59.0': QIABQ-QUABTZITIC GNEISS: sane as 

aoove . 

iJSA.7 hAML, AP.My' 
@Eco logy and Env:ironment, Inc. 

>c,, .. ... .. 
.c ... -..I 
...... . •· .. 
- :- .· . 
. .. . 

,· '• . ; .. ·. 
.):/. 

••• I 

:· /?~·.: 
... . . ··_· .. 
,:··: 

,• .. 

OF 

Page 3 of 4! 
! 

... > ., we 11 I 0 

.a Cl C: Remarks ll - ::, >- IC Cl Corst . Ill ~ 

Augerea from 
32.0'-35.0'. 

5 Spl Spn Run B: 

5 35.0'-37.0' 
6 1.5' recovery. OVA: 
7 spoon 13 ppm) and nol 

(>100 ppm) . (11ethane) 

Collected Bl"Chive 
sample. 

Augered fr·om 
37.0'-40.0'. 

0 Spl Spn Run 9: I 3 40.0'-42.0' 
5 1.5' recovery . OVA: ~ 10 spoon 13 ppm) and ~ol ~ 

(>100 ppm) (metn11ne) . ! 

Collected arc:nive 
&ample. ~ . • ~ Augered from ~ " 
42 . 0 ' -45 . 0 ' . -

11 Spl Spn Aun 10: ~ 
11 45.0'-47.0' 
17 1.B' recovery. OVA: l · 25 spoon (3 ppm) and nol . 

(111etnanel . (SO pc:,ra) ., . 
Collected archive ~ 
sam~le. ' 
Attemc:,ted to auger 
fro11 47.0'-50.0' . 
Casing ana split spec 
refusal at 4B' . 

Top of bedrock at ·49 • 
Tri-cone roller Cit r. 

used to llri ll from I 
'18' -'19'. I 
Core Run 1: Ii 
4g,Q'-54.0' ,1 

Core Run 2: i 54.0'-59.0' 

I 
I ,: 

tt 
' I ~ 

c t--- , r T r, , i=" ,.... :: ·=· 
~1\J._J_ '-l_t. , ·-

Buffa]o, New York ~ 
r 



DRILLING LOG of WELL NO. S~L-20 

Elev. Depth Desc:ription 

175 

58 

59 
59.o•~~.o•: DIABO-OUABJZITIC GNE!SS: sane as 

60 above, with an approximately 2' vertical fracture 
vn1cn has partially healed. 

61 

62 

63 

:1 

Page 4 a f 4 !1 

Remarks 

Core Run 3: 
59.0'-64.0' 

CONSTRUCTION SUMMAAY 
Well: Hole dill.: 10·. 

screen/casjng dia.: 
4 •. 
slot size: 0.010·. 

Well 

Const . 

-t-""'fl!e--+---------------------+<......,-+---+--+----1 Stickup 11easured from_ ........ ..__ 
ground surface to top 

USA. THt.MA., 
&Eco logy and Envjronment. Inc. 

OF 

of inner c11sing. 
All cuttings with hea 
space re101ng5 aocve 
10 ppm were 
ccntajnerized in 
55-gallon arums. 

r 

I 
I 

Er\JG I f\JEER S 
Buffa]o, New York ~ 



lRILLING LOG of WELL No S"-lL-21 D 

Page 1. of ~ ~ 
~ 

·state MASSACHUSETTS Start Date 6/18/91 

I Locauon FQRT DEVE~S Completion Date 6/19/91 

Or:1ll1ng Firm. E & E □BILLI~G Ground Elevation 257,93 i 
~ 

Type of Drill ACKER 82 Groundwater Depth r 
at completion 40, 60 ~ E 

Driller DO~ CAt!1PBELL 
on 12/12/91 ~2 I 66 ~ 

Geologist ROBERT A MEYERS Total Deptn of Boring 53,Q' 

Elev. 

257 .93 

255 

250 

Depth 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Description 

Ground Surface 
O.1' : T0PSOJL IOLl: organic mate~iel and 

send; roots e•teno to 0 .A', 

0.1'-2.0': ..5!!!D (SP): med1u11 brown, Slightly 
moist, fine to coarse, witn sone fine to coarse 
gravel and trace of cobbles: all neterials range 
from rounded to subangular, loose. non-conesive, 
60% auartz. 251 feldspars, 10% ferro-ftlagnesians, 
witn llttle silt and clay in matrix. 

5.0'-7.0': ~ (SP): lignt Drown. moist, fine 
to coarse grained. loose. non-plastjc, with l~ttle 
rounaed (granite) gravel. angular ta raunaea. 801 
clear Quartz. 151 ferra-fflagnesians ana rllica. !51 
feldspars. 

@Ecology aftl:Z!-vcttifl'ti&ref!nment, Inc. 

>-en 
.2 
C 
r. .. -J 

. , . 

. . ... 
.. , . 
, •. 

.. '. 
• ' . 

OF 

.. ,::, -- C 0 i di i 
~ .; >, 

en z 

7 

» ., 
o e Remarks -~ 
ID 8 

Stickup • LB2 

Spl Spn Aur. 1: 
5 0.0'-2.0' 
9 1.8' recovery. OVA: 

12 spoon, hole, and nead 
space 10 ppm). 
Collected archive 
sample. 

5 
7 
g 

13 

Augered from 
2.0'-5.0'. 

Sp l Spn Run 2: 
5.0'-7.0' 
1.2' recovery. OVk 

spoon 10.1 pp~) and 
ho le (0 pp,n) . 
Collected arcnive 
lllll!lple . 

Augered from 
1 .o·-10 .o·. 

Well 

Const . 



DRILLING LOG of WELL NO. SHL-21 

Elev. Depth Description 

245 

240 

235 

11 

12 

15 

10.o•-12.0•: ~ (SMJ: light gray, dry, very 
fine to fine gralned, loose. non-plastic, angular 
ta su11r0unaed; gos quartz, 101 ferro""fflagneS1ans. 
mice. ana feldspar . 

15.0'-17.0': ~ (SM): same as above, fine to 
16 very fine grained . 

18 

19 

20 

21 

22 

23 

24 

25 

20.0'-22.0': ~ (SM): same composjtion as 
e11ove. llut slightly 11ore finely grained, with so~e 
silt, slightly 1101st. no staining or inclusions . 

25.0'-27.0': ~ (SM): same es aoove, light 
26 gray to white. very slightly moist, with three 

11/2") seams of tan silt. nan-plastic. 
27 nan-cohes:i ve. 

230 28 

29 

30 
30.0'-32.0': .J!t:lD (MH): light gray ta white, 

3! ~ Ory, very fine. non-plastic. non-coheS1ve, 90X 
~ quartz, 10:r ferro-magnesians. 111c11, end felaspar. 

32 ...J 

225 33 

. ; 

.. ' . 
.. 

. . . . 

.. .. . 

USA T~AMA, ARMY CC1R;:S OF 
@ Ecology and Env:ironment , Inc. 

Page 2 of , 

,. .... 
o C - ::, 
CD ~ 

5 

B 
10 
12 

3 
3 
5 
g 

5 
g 

11 

12 

Remarks 

Spl Spn Run 3: 
10.o·-12.0· 
1.2' recovery. OVA: 
1poon 10 ppm) ana hol 
(0.2 ppm) . 
Collected srch1ve 
&ample. 
Augered from 
12.0'-15 . 0'. 

Spl Spn Run 4: 

15.0'-17.0 
1 .15' recovery . OVA: 
spoon 10 . 1 ppr) and 
nole (0 pp:n) . 
Collectea srcnive 
sample. 
Augerea from 
17.0'-20.0'. 

Sp l Spn Run 5: 
20 . o·-22 .0· 
1.9' recovery. OVA: 
spoon 10.1 pp~] enc 
hole (0 pp:nl . 
Collected ercr:ive 
sample . 
Augered from 
22 . 0 ' -25. 0' . 

7 Sol Spn Run 5: 
9 25.0'-27.0' 
11 1.15 • recovery . OVA: 
15 IPODn anll hole (0 

pp111). 

3 
5 
B 
11 

Collectell archive 
Hl!IPle . 
Augered from 
27.0'-30.0' . 

Spl Spn Run 7: 
30.0'-32.0' 
1.s• rec0very . OVA: 
SPDDn 10 ppm) and 
(0.-4 ppml . 
Collected ercnive 

-rJ,... .. " ,_,....~ I-L-\:-,1 , ,1-e,i..J-,__ ._. I ;_ I - ,.__, 

Well 

Const . 

Bu ff a Jo. New Yo• 



JRILLI~JG .LOG of WELL NO. S:-JL-21 -- Page 3 qf 4 , 
I 

Elev. 

220 

215 

210 

205 

Depth 

34 

35 

36 

37 

38 

39 

40 

-41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

Desc:r:iption 

35.0'-37 .0': ~ (MH): same 11s 11bove. 

40 .0'-40.6': ..s!t!D (MH): same as above, slightJy 
moist. 
"40.6'-42.0': ~ (MH): same very tine s11na 
composHion as above. with silt. wet. 111oderately 
firm (cohesive) due to mc1sture content, 
non-plastic; Drown when wet, dries to light gray. 

-45. O' -47. O': SANO (MH): seme as above, 
s11tur11ted. 

' • . . . 

.·· . , 

.. . •.· 

' • 
• ' 

'• ,. 

. . . .. 

.' . ' 

- : ·. 
- : •, 

: •, 
.-· . . 

Aemarks 

Auger-ea from 
32.0'-35.0'. 

5 Spl Spn Aun 8: 
10 35.0'-37.0' 
15 1.7' recanry. OVA: 

17 epoan ana nole CO 
ppm!. 

6 
e 
11 

13 

3 
3 
4 

5 

Collected archive 
1111mple. 
Auger-ed from 
37.0'-40.0' . 

Spl Spn Run 9: 

40.0'-42.0' 
1.9' recovery. OVA: 
hole and head space 
ppm). 
Collected ercnive 
sample . 
Weter- encounterec at 
40.6'. 
OVA spiked at 2 ppm 
when spoon was opene~ . 
Auger-ea fr-om 
42. 0 ' -45. 0' . 
Spl Spn Run 10: 
45.0'-47.0' 
OVA: spoon (0.2 ppm) 
11na hole (0 ppm) . 
Collected 11rcn1ve 
sample. 
No further sampling 
due to sends flowing 
into auger. 

We1l 
i 

Cor.st . ~ 
t 

Sample (with 
duplic11tel wes taken E 

:; :: for TOC analysis. •. _· •. ·.{ 
-1io;:J..-1----------------------+-..... +---+-+---1CONSTRUCTION SUMMAA~ _.··--"--o 

CORPS 

Well: Holli dill.: 10·, 
screen/casing dia: 

slot size: 0.010 · , 
Material Gt y,: 

Filter Pk.: 800105 , 
Be1t. Pel.: 15 ary 

New York 



DRILLit\JG LOG of WELL NO. SHL-21 Page 4 of 41 
~t;:itp MASSAr.Ht ISFTTS I nr-~ti H 'I FOR nFVFNS 

- :,.. .. 
OI &I 'a - Wel :• 

Descdpt ion .5: - C: 0 s ., 
Elev. Depth CL _, .0 0 C: Remarks 0 e e ... :, J .&; 

~ 0 ~ ID ~ .. Const -~ - z 
...J 

Cem.: 1. 316 dry 
ij 

i lbs., 
Ce11./Bent .: 5,. I - Stickup 11easurea from 

ground surface to top 

I of 1nner casing. 

I 

~ 

. 

., . i 

I 
. 

I 

I 

USA THAM,4, A li~). '✓ CORPS OF ENG T '°' :- , ,. r• 
@Ecology and 

P-\ I I I ..1.l,C.C.t--1.:) 
• G 

Env:ironment. Inc. Buff a]o. New York c 



I DRILLI~✓ G LOG of WELL No SHL-22 Page 

Jtate MASSACHUSETTS Start Date 7/14/9; 

Location FORT DEVENS Completion Date 7/23 /91 

Drilling Firm E & E DRILLING Ground Elevat10n 219,58 

Type of Drill AC~EB 82 · Groundwater Oeptn 

Driller □ON C~MeBEL.L at completion 8 50 ~ 

Geologist 

Elev. Depth 

.d9 . 58 

1 

2 

3 

.,4 

215 
5 

6 

7 

8 

9 
210 

ROBER""" A MEYERS Total 

Description 

Ground Surface 
0.0'-1.2' : ~ (SP) : tzin. aamp, loose, 11ea1um 
to coarse grziinec. 11ith little f:ine s11na. trace 
rounded pebbles, roots, 901 Quartz, 101 11atic:s. 

1. 2' -1. A': .,SW" (MH) : 111ed iUII brown, da11p, loose, 
organic s:ilt 11ith f:ine sand. rounded to angular 
511nd gr11ins. 90l quartz. 10, maf1c:s. 

5.0'-5 . 8': .SW (MHl: same as zsbove, damp, 
co1DQact. with some rounded pebbles; ~ebbles are 
crystalline. aeta110rpnasea. zsna highly quartz1t1c 

5.S'-7.0': ~ (SP): lllediu11 to coarse, da11p, 
compact , li110nitjc stzsjning, trace roots. trace 
silt zsno clay. sane rounc:1ea pebbles; pebbles zsre 
crysta)line. aetanorpnosed, and highly Quartz2tic. 

on 12/i2/91 4,86 ~ 
Oeptn of Boring 

>-en .. '1:1 ... 
~ ... C: 0 

l"' i 0 
~ 

r'I~ >-.. - Ill 
..j 

.. • . · . 

.. • .. :.-.·: 

· .•.·, 

CF 

7 

> .. 
0 C - ::, =8 

Aemarks 

Stickup• 0.91 

2 Spl Spn Aun 1: 

2 o.o·-2.0· 
- --1 2 1.4' recovery. OVA: 

2 spoon and hcle (O 

ppm). heac sp11ce (2 

ppm). 
Collected 11rcnive 
sample . 
Augered frcm 
2.0'-5.0'. 
Sp l Spn Run 2: 
5.0'-7.0' 
1.B' recovery. OVA: 
spoon I~ ppm), nole 
ppm), and head space 
(1.6 ppm). (rnett111ne) 
Collected arcnive 
HIIIPl! . 

Augerea from 

i 
1 of 7 '. 

lie 1, 

Const . 

i I! 
i I! 
I 

.. 
" I • 

' •I ! !: 

I 

@Eco logy and Env jranment, Inc . Buf fa]o, New York 



DRILLING LOG of WELL NO. SHL-22 

Elev. Depth 

205 

200 

195 

190 

11 

12 

13 

14 

16 

16 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

DescrlDtion 

10.0'-12.0': ~ (SP): tan. loose, very fine to 
coarse, w~th some silt and trace gravel. trace 
limon1t1c steining. go1 quartz. 101 lll!fic, <11 
m1c11. 

15.0'-17 .O': ..sAliD (SP) : saturated. loose. inedium 
to coarse 9ra1ned, 901 QUartz. 101 maf1c:, angular 
to subrounoec greins. with tr11c:e gravel. 

20.0'-22.0': ..sAliP (SP): saturateCI. loose. very 
fine to coarse grained, with trace s1lt and 
gravel, go, quartz. 101 ma fie:. 

25. 0 • -27. O': ..sAliP (SP): same as 1100ve, 
saturated, loose. with no gravel, <11 mic:a. 

30.0'-32.0': ~ (SP) : 581111! COIIIPOSHion as 
above, grey, saturateCJ, loose. fine to medium 
grarnec. witl'l some coarse sand. trace silt and 
gravel . 

USA THA~11iA, AR~-ry· CC:HPS· 
@Eco 1 ogy and Env jronment, Inc. 

:,.. 
c,, 
0 -0 

.t::. ., -~ 

'• ,. 

.... 
•' ·. 

. . •. 
I• o .. 

. . ' 

.· ·.:•.- , 
...... 

.• ..... .... 
·'.··:_::: 
. .. . 

,•• 

,. . . ,•, 

,-)C' 
\_1 

Page 2 of -

:s ... 
.. t: ... ::, 
ID 8 

3 
4 

5 
g 

1 

2 
4 

5 

2 
4 

7 

Remarks 

Weter at 8.5' BGS. 
Sgl Sgn Run 3: 
10.o·-12.0· 
1 _g• recovery. OVA: 
sgoon and hole (0 
ppm). head space (9.B 
ppm). 

Collected archive 
sample. 
AugereCI from 
1~.o·-1s . o·. 
Spl Spn Run 4: 
15.0'-17.0' 
1.7' recovery. OVA: 

spoon anCJ l'lole (0 

ppm) .. l'leaCl space (2. 5 
ppm). 

Ccllecteo arc:n1ve 
sample. 
Augered fr·om 
17. 0 '-20 . 0' . 
Sp l Spn Aun 5: 
20.o·-22.0· 

13 1.8' recovery. OVA: 
spoon and nole (0 
ppm), head space (4 .5 
ppm). 
Ccllecteo arcnive 
sample. 
Augered from 

7 22.0'-25.0' . 
7 Spl Spn Run 6: 
11 ~-0'-27 .0' 
11 2 .o• recovery. OVA: 

&ooon and hole (O 
ppm), neao spece (2.8 
DDID). 

7 
5 
7 

B 

Collected archive 
Hlllple. 
Augered from 
27.0'-30.0' . 
Sp l Spn ~un 7: 
30 .0'-32.0' 
2.0' recovery. OVA: 

spoon anCJ nole (0 
ppm), neaCl soac:e (3 . 

~ r ~ 5 I !\ E E P S 
BuffaJo, New York ! 



]RILLING LOG of WELL NO. SHL-22 

Elev. Depth Descr:ipt:ion 

185 

180 

H5 

170 

165 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

35.0'-37 .0': .sAt:ill ISP): saturated, loose. 
coarse, 751 Quartz, 151 mafics. 101 feldspar, with 
some gravel and some f~ne to 11ed~um grained sand; 
gravel caapased of granitic end ~icrocrystalline 
rocks. 

40 . 0'-42 .O': ~ (SP): gray, saturated. loose. 
meojum grained. angular, trace fjne sand and 
rounded gravel. 951 auartz. 51 mafics. 

45.0 '-47 . 0': No recovery . 

50 

51

j 50.0'-52.0': Ne recovery . 

52j 

53~ 

54~ 

55j 
~ 55 .0'-57 .O': ~ ISP): fine to coarse grained. 

55__i vith anguJar tc rounded gra1ns of so, quartz. ano 
~20, nafics. trace silt anc gravel. 

USL.1r--iAMl, .~Hf.Ji·-( 

@Eco logy arfdc'Bi<Jlronment, Inc. 

>,. 
0"I 
0 -0 
~ .. ... 
..J 

• · .. _• 
:· : : .-

... 
. <··-: ..... 

. ..... 

• ·-·. 

·-.· 
. . . .. . 

. •'· 

. ·• , ' 
· ·. -.· 
·.•·, 

OF 

:s ... 
.. C: ... ::, 
ID o 

c;.) 

3 
B 
B 
12 

7 

7 

11 

7 

4 

3 
4 

6 

3 
15 

35 
17 

3 
3 

Page 3 of 7 1 

Remarks 

Collected archive 
semple . 
Augerea frcm 
32.0'-35.0'. 
Sp l Spn Run 8: 
35 . 0'-37.0' 
1.7' recovery. OVA: 
spoon and hole (0 
ppm), head space (3 . B 
ppm) . 
Collected archive 
sample. 
Augerea from 
37 .0'-40.0'. 
Sp 1 Spn Au:i 9: 

40.0'-42.0' 
1.7' recovery . OVA: 

spoon (0 
ppm), 
ppm). 
Collected arcn1ve 
sample. 
Augered from 
42. 0' -45. 0' . 
Spl Spn Aun 1C: 
45.0'-47.0' 
No recovery due to 

flowing sa:,ds. OVA: 
spoon and ~ale (0 
ppm) . 
Augerea from 
47. 0 '-50. 0' . 

Spl Spn Ru:, 11: 

50.0'-52.0' 
No recovery due to 
flowing SB~ds . The 
sample is being washe 
aw11y 
by water. OVA: spoon 

and hole (0 opml. 
Augerea from 
52.O'-55.0'. 
Spl Son Run 12: 
55.O'-57.0' 

Well 

Corst . 

E ~J~I~,~~D~ I I:} I __ ,,._, i 
rroloe:~ and ,iitirf,tf~),o' New York ~ 



DRILLING LOG of WELL NO. SHL-22 

Elev. Depth Descript:ion 

160 

155 

150 

1-45 

140 

58 

::1 
61J 

I 

62-, 
_J 

' 
63---' 

-, 63 .0'-65.0': ~ (SP): gray, meaium 11na coarse 
54-1 9rained. with some fine sand/silt, some gravel. 

..JBOi quartz. 201 mafjcs. 
I 

65-! 

66j 
I .... 

67-l 
~ 

68~ 
_.J 

59--! 
~ 

70-: 

72 

73 

74 

75 

76 

771 
78~ 

-4 
79--

..j 
80~ 

73 .0'-75.0': ..sA!:!D (SN): gray, setur11tea, firm, 
fine gra1nea, with some rounaea gravel ana trace 
coarse sand, 801 quartz. 201 llll!lfics. 

U S A T HA r·"1 !:. , 
@Eco logy and Environment, Inc. 

A'.] t.A '(' 
• •• I 

:,,. 
1:11 
0 ... 
0 
~ ... -..J ..... : 

• .. ·:-.-.·: 

' ·. : . 

. ,.·. 

... 
,•· .- . 

... . ' 

.· _.:•.-" 

.. ·.:·. •. 
, : . · 
·' .. -': . .... •. 

,:, 
.· . 

Pase 4 at -

Remarks 

ppm), head space 
ppm). 
Collectea arcn1ve 
!ll!lmple. 
The sand rose 10· int 
the casing and was 
then HIIIPlea. 
The bottom of the 
cas1ng 15 at 55' BGS . 
Augerea from 
57 . 0 ' -63 . 0' . 

. 
32 Spl Spn l:lun 13: 
15 63.0'-65.0' 
18 1.1' recovery . OVA: 
22 spoon ana nole (0 

ppm), neaa space (~ .5 
ppm). 
Collectea arcnive 
sample . 
Augerea from 
65.0'-73.0'. 

32 Spl Spn Run 14: 
2s 73. o·-1s. o· 
18 1.0' recovery. OVA: 
18 spoon and hole (0 

ppml. neaa soace (6 
ppm). 
Collected arcn1ve 
111mple. 
(111etnanel Augered 
1s. o•-e3. o· . 

~ 

Well ~ 

C I erst -~ 

ENSINEEqS ! 
BuffaJo, New York ~ 



11RILLING LOG of WELL NO. S~L-22 ~ 
Page 5 af ' i 

gi !: 1E ~ s .,. We 11 ~ 
'.2 i ~ 'i ::: § Remarks ~ Elev . Depth Descrjption 
:: ~ i r; m 8 Const -~-

t-----lt---~t---------------------+--==...J:....+-~f--+--+--------.· .. 

135 

130 

125 

120 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

83.0'-85.0': ~ (SM): gray, saturated, 11ediu11 
gr_a:inea. angular, lliHtl trace fine sand, 901 

Quartz, 101 ma fies. 

85.0'-115.0': ..UW. (SF'): c:ons:ists most p~ob11bly 
of tignt till. containing botn gravel and cobbles . 

i i~ATu "~-1A' Q 1..,,...., , n ,-. I" . , 

L:!Eco logy an i;t EtW.V'_onment. I:ic. 

A~ IJ. \/ .I I I CORPS 

.' . .-:·: ·~: 

. ·. • .. 
, : ·. 
' •.' . ··-. 

. '·. 
' . . 

•' .· 

'• .•. 

... .. . -, 

OF 

12 
12 
16 
,42 

Spl Spn Run 15: 
83.0'-85.0' 
0.6' recovery .. OVA: 

spoon and hole (0 
ppm). nead sp11c:e (1 

ppm). 
("!ethane) 
Collected 11rc:hive 
sample. 
Some s11nd flowec oac:k 
into c:11s:ing, 
11pproximately 1'. 
Unable to sample 
beyond 85'. 

. 
E~ICTN~~-~ E_: 

I\Jv.L, t.t_~,:) 

Buffalo, New York ~ 



DRILLING LOG of WELL NO. SHL-22 

Elev. Depth 

115 

uo 

105 

100 

g5 

105 

106 

107 

108 

109 

110 

111 

112 

113 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

Descr:1ption 

115.0'-120.0' : OV•BTZO-EELDSPAT~IC G1£ISS: with 
quartz seams, few open 45 aegree angle fractures. 
mostly ~=nanic~l breaks and healed fractures, 
contains mica. 

120.0'-125.0': QUARTZO-FEL0$PATMIC Gr,EISS: witn 
mica. few open •5 degree angle fractures, IIDStly 
fractures healed with Quartz or are mechanical 
1:1re111cs. 

125.0'-129.6': OUAATZO-fELP$PATMIC Gl:EISS: same 
as above. 

Co USL TH AMA. 
8.Ecology and Env::ironment, Inc. 

OF 

Page 6 of" -

Remarks 

Hit a lrge (9"l 
cobble at 1OB' BGS 

Bedrock at 115' SGS . 
Natural sane pack at 
115' BGS Cue to cave 
in. 
unable to obtain a 
Geotechn1cal or TOC 
&ample from withi~ th 

screened interval 
(105'-115') due to 
increased grain size 
in that 
zone. 
Core Run 1: 
us.o·-120.0· 
2.9' recovery. 
Core loss from top of 
core. 
Core Aun 2: 
120.0'-125.0' 
".6' recovery. 
Core Run 3: 
125.0'-129.6' 
1.7' recovery. 
Core Joss from oottom 

Buff a Jo. New 

Well 

Cor,st . 1 
n 

l 
York il 



11RILLING LOG of WELL NO. SHL-22 
:t .:1tp M~SSAr.Hl l~l="TTS l nr~t iin FOl=l rn=VFN~ ' 

:,,. 
c,, ca, ,::, - Wel 1 Cl - C Cl :s .... 

Elev. Depth Description ... 
Cl. "' D .. C: Remarks Cl I!! I!! ... :, 

,c "' .,; &i m8 Const . .. - Ill z 
~ 

128- ~~ ~ 
- ~ CONSTRUCTION SUMMARY 

129- ~ Well: Hole 0111.: 10·. I ½ 
9.., - > > screen/c11s1ng dia.: 

4•, 

slot size: 0.010·. 
Stickup me11surea from 
ground surface to top 
of inner c11s1ng . 

• 

I 

I 
• 

h 

u 

I 
~ 

" USA THAMA, l.RM '( 
@Ecology an.g_ .. E!:;Lvj,rp.nment, Inc. 

t 

~ 
New York n , 



]RILLING LOG of WELL No. SHL-23 

State 

Location 

Or1lling Firm 

Type of Drill 

MASSACHUSETTS 

FORT DEVENS 

E & E DRILLING 
DIEDRICH D-50 

PAUL BARTH 

Start Date 

Completjon Date 

Grounc Elevation 

Groundwater Depth 

at completion 

on 12/12/91 

Page 1 of 31 

7/16/91 

7/17/91 

240 ,37 

25. 84 ~ 
24, 11 ~ 

Geologist l ISA HELTON Total Oeptn of Boring 

Elev. Oepth Description 

240 . 37 

240 

235 

1 

2 

3 

4 

Ground Surface 
0.0'-2 . 0' : ~ (MH) : medium Drown, dry, 
non-0l11st1c. loose, fine grained; lHt le s11nd. 
light brown, med:ium brawn, clasts . 

!5.0'-7 .0': ~ (SP) : gray-brown, low 111oisture, 
6 loose. ~edium grained, trace silt, grganics 

t!'lrougnout. 

7 

8 

g 

USA TH AMA. Ii C· !J ·.: , , , , I I 

8 Ecalag y and Env:ironment, I1c. 

>, 
en 
~ 
0 
~ -..I 

. . • . 
• ' - . . 

.. 'Cl .... 
.,. C 0 i ID -e ID • > 
II) i 1/) 

> ... 
0 C ... :::, 
a:) 8 

Remarks 

Stickup • 1. 77 

Spl Spn Aun 1: 
0.0'-2.0' 

7 

4 

6 

e 1.0' recovery . OVA: 
18 spoon. hale, ar:d head 

space 10 ppm) . 

Collected archive 
si,mple . 
Augerea from 
2 . 0 '-5 . 0' '. 

3 Spl Spn Run 2: 
5 5.O'-7.0' 
6 1.7' recovery. OYA: 
7 spoon. nole, 11nd need 

space ID ppm) . 

Collected 11rch1ve 
sample. 
Augered from 
1 .o·-10.0· . 

Well I 
Const. 

I I 
I • 

Buff a]o, New York 



l □ RILLING L03 of WELL NO. SHL-23 

Elev. Depth 

230 

225 

220 

215 

2m 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33-: 

Oescrjpt:ion 

10.o·-12.0•: ..S!liP (SP): same as ebove . 

15.0'-17.0': ~ (SP): same as above, except 

med3um to coar-se 9~a1ned, loose to medius, 
compactness. 

20.0'-22.0': ~ (SW) : same as 110c,·e, ex:ept 

gravelly, mode:-ate moisture. 

25.0'-27.0': .s.!!iD (SW): gray-brovn, wet. coarse 

grained. 111ediu11 CO'IIDactness. organics, gravelly. 

27. 0' -30. O': ~ (SW): 11edium brown, wet, 

:,. 
c,, 

~ 
C 
.c .. -..J 

. ,. -. 

,· .·_·. 

•' .. :, 
;.:·• ,: ... 
::··::: 

rnec1u11 grained. some silt, non-pl11st1c, gravelly. _ . 

30.0'-3S.O': ~ (SW): medium brown. wet, 

I I •• 

' .-. . 
• I•• • 

medium grained. so:ne silt. non-plastic, gravelly. . .. 

- :s .. .. 
~ o C 
I! - :, 
8i IC~ 

.. 
7 

7 

1-4 

4 

7 
11 
15 

g 

12 
14 

20 

10 
17 
17 

20 

Page 2 af 3 ~ 
t 

~ 

Well i Remarks 
Const .; 

Sol Spn Run 3: 
10.o·-12.0· 

1.7' recovery . OVA: 

spoon, hale, ano nead 
space 10 ppm) . 

Collected archive 
Hmple. 
Augered from 
12.0'-15.0'. 

Sp l Spn Run 4: 

15.0'-17.0' 

1.. 0' recovery. OVA: 

spoon. hole, and heac 
space 10 ppm) . 

Collected archive ~ 
sample . b 

5 
Augered from " 
17. 0 '-20. 0' . i! 

~ , 
I 

Sp l Spn Rur- 5: 
,, 

20.o·-22.0· 

1.0' recovery . OVA: ~ 
r 

spoon. hole, ano nea::i " 
space 10 ppm) . ij 

Collected archive ~ sample. ii 
AugereCI from ii 

ii 22 . 0 '-25. 0 ' . ~) 

Spl Spn Run 5: 
~ 
l~ ,, 

25.0'-27.0' 
,: 

:I 
1.2' recovery. OVA: 11 

h 
I !I 11p00n. nole, and heaa ,. ,, 

apace (0 ppm). :I 
Collected archive 
■11mple. 

Augered from 
,: 

27.0'-30.0'. ii 
OVA: nale 11nC1 nead :, 
space 10 ppm). ii 
Augered from I' 30.0'-35.0'. 

j OVA: hole and head 

space (0 ppm! . 

a 
ii 

Buff a]o, New York •• 



DRILLING LOG of WELL NO. S~L-23 Page 3 a f • 

'St11h• 
. - MA~~ArHI l~~TTS FOA nFVFNS I nr-;it, ,,, ' 

- >-
c,, .. ~ ... 

Well I 0 
- C: 0 :s .., 

Elev. Depth Oescript1on ... Cl."' "' CC:: Remarks 0 e !! - :, .c ~ 0 ""' rr, .. Const . .. 1/1 ~ - z ⇒ ..I 

34-
. .. - /; 

.. · .. -'-1· . ·-.~-: .•: . . 

-
... . ·. CONSTRUCTION SUMMAAY • • I r 

.· . :- .. 
-- . . Well: Hole Clii!I.: 10· . 

·. . 
' . . . 

-- screen/caslng Cia.: 
... 

slot size: 0.010·. 
M11ter111l Qty.: 

Filter Pk.: 600lbs. 
Be~t. Pel.: 17. 5 dr ~ 

gallons, 

Ce:n.: 517 dry lbs .. I 

Ce:n./Bent .: 511:. 

I 
t 
Stickup measurec from 
ground surface to top 

of inner casing. 
Ii 

ij 

~ 

I 

i 
n 
" 
f. 

I! 

~ 
i, 

I 
I 

US ATHA I'--~ t, ARM '( 
8Ecalogy and Envjronment, Inc. 

OF 



DRILLING LOG of WELL No SHL-24 

,State MASSACHUSETTS Start Date 

Location FORT DEVENS Completion Date 

Drilling Firm E & E DRILLING Grouna Elevation 

Type of Drill AC~EB 82 Groundwater Depth 

Driller OQN CA~PBELL at completion 

on 12/12/91 
Geologist ROBERT A MEYERS Total Oeptn of Bor:ing 

Elev. 

237 .68 

235 

230 

Depth 

1 

2 

3 

4 

5 

Description 

Ground Surface 
0. 0'-0 . 5•: .s.li.J' (MH): OarK Orown, Ory. wi tn t~ne 

sena ano trece roots . 

0.6'-2.0': ~ (SP): tan. dry. f1ne to coarse 
grained. angular, 951 Quartz. 5l ~afics. 

5.0'-1.0·: ~ (SP): Ory. fine to conrse 
6 grained. subrounded to angular. with trace silt. 

95l Quartz. 51 ~af1cs. 

7 

8 

9 

U"A ..... 'AM' :i lr-i 1i..., 

@Ecology and Envjronment. Inc. 

>-en Ill 'O ... 
C .,. C 0 ,. .. ... 

Ir ~ i C> C 
0 ... ::, 
.t::. 

~ 0 >- ID 8 .. 1/l 
:i z 

5 
a 
2 
A 

. ' 

.. . 
' • .. 
... 

.. •.· 
10 . . 

: ~=· >: e 
.. • .. 

g 
•·:<.·: :: 

·::.:· 12 
.. 

·•· . 
..... •. 
_:•>-: 

.. -·.-:-
, . . -.. .. 

OF 

Page 1 of 7 

7/19/91 

7/24/91 

237.68 

15. 30 ~ 
13 I 87 ~ 

129,5' 
17 

wen 
Remans 

Const . 

Stickup - 1.92 

Spl Spn Aun 1: 

o.o·-2.0· 
1.B' recovery. OVA: 

spoon. hole, ano head 

space 10 ppm). 
Collected archive 
sample . 
Augereo from 
2.0'-5.0'. 

Spl Spn Aun 2: 
5.0'-7.0' 
1.e· recovery. OVA: 
spoon, hale. and nead 

space ID ppm). 
Collected nr-cnive 
sample. 
Augered fro111 
1 .o·-10.0·. 

Buffalo. New York ~ 

Pt·oio2J· and nnirnnrnt"nt 



DRILLING LOG of WELL NO. S~L-24 

Elev. Depth 

225 

220 

215 

210 

205 

11 

12 

13 

14 

15 

16 

17 

19 

20 

21 

22 

23 

24 

-25 

26 

27 

28 

29 

30 

31 

32 

33 

Description 

10.o•-12.0•: ~ (SPi: dry, fine ta coarse 
grained, subraunded to angular. with trace silt, 
90t: quartz, 101 maf~cs. 

15.0'-17.0': ~ (SP): tan. wet at 15', mediu~ 
grained. same f1ne, trace coarse sand and gravel. 
limonitic staining. 

20.0'-22.0': ~ CSP): same as above. 
s11turated. no llmonJ tic sta in:ing, < 1:1, mica . 

25.0'-27.0': ..s.!J::!.D (SP): tan. sistur11ted, fine 

grained. trisce coarse, angular to subangular, 
starting to flow, so•e silt. 95t: quartz. ~, 
mat1cs. 

30.0'-32.0': ~ (SP): same as above, trace 
coarse grained sand, no medium grained, flowing . 

USA TH AMA, ARMY 
@Ecology and Environment, Inc. 

r r-,.-.- --1 ' H' ,1_11...; 
.._,J\,..J '\..J' 

>
CII 
Cl ... 
Cl .c ... -..J 

·: • 

. . ,-

·.' 

.·.' 

.. ' : .. : 
. . .. 
. . . . . 

. ·. 

OF 

I Page 2 of 7 · 

:Ir ... 
Cl C ... ::, 
ID 8 

Remarks 

5 Spl Spn Aun 3: 
e 10.o·-12.0· 
B 1.B' recovery. OVA: 

11 sp00n. hole, ano nead 
space 10 ppml . 
Collected archive 
111mple. 

4 

4 

7 
7 

,4 

7 

Augered from 
12. 0 ' -15. 0 ' . 

Spl Spn Run 4: 
15.0'-17.0' 
1.2• recovery. OVA: 
spoon, hole, and head 
space (0 ppm) . 
Collected arcnive 
sami:ile. 
Augereo from 
17.0'-20.0'. 

Sp l Spn Aun 5: 
20.o·-22.0· 

14 1.9' recovery. OVA: 
11 spoon 10.5 pp11) , hole 

and head space CO 
ppm). 

Collected archive 
sample. 
Augered from 
22.0'-25.0'. 

-4 Spl Spn Aun 6: 
-4 25.0'-27.0' 
B 1.6' recov.ery . OVA: 
13 spoon, hole, and nead 

space 10 ppm) . 
Collected arcnive 
HIIIPle . 
Augered from 
27.0'-30.0'. 

~ Spl Spn Run 7: 

11 30.0'-32.0' 
11 1.5' recovery. OYA: 
12 spoon, hale, and head 

space 10 ppml . 
Collected arcnive 

Web -1 

Const ·! 

Buffa]o, New York ~ 



l □ RILLING LOG of WELL NO. SHL~24 

I 
Elev. Depth l Description 

200 

195 

190 

185 

34 

35 .0'-37 .O': ~T (MH): ten, seturated, trace 

36--i very t::ine sand, flowing, no inclusions. 

37~ 
~ 

387 

39--1 
j 

I 

40--; 
~ 40.0'-42.0': ~T _(MH): same as above . 

41-i 
-i 

42-' 
...J 

43-\ 
-; 

44-: 
-i 

J 45.0'-47.0': SAND (SP): ten. saturated, very 

46--i fine to trne grajned. angular, flowjng, ggs 

~ Quar-tz, 1S mafic. 

47--i 
I --1 

48--'1 
-t 

49--i 
~ 

50--i 
~ 

51~ 

52 

53 

54 

55 

53.0'-55.0': Ne recovery due to flowing sands, 
saturated. 

.• ' · . . ; • '• . •, 
· . . · • ~·: 

I ~ • • 

USl.:HAML., AriMY 
@Ecology and Envjronment. I~c. 

COPPS OF 

Page 3 of 7 ' 

0 

0 
0 

0 

0 

0 
B 

Remarks 

Augered from 

32.0'-35.0'. 

Sp l Spn Run B: 
35.0'.;.37.0' 
1.8' recovery. OVA: 

spoon, hole, end need 

space 10 ppm) . 

Collected archive 

semele. 
Augered from 
37. 0 '-40. 0' . 

Spl Sen Run 9: 
40.0'-42.0' 
2.0' recovery. OVA: 

10 spoon. ha le. and head 
space (0 ppm) . 

Collected arcnive 

samele. 
Augerec from 
,42.0'-45.0'. 

0 Spl Spn Aun 10: 
10 45.0'-47.0' 
14 1.2' recovery. OVA: 
16 sea on, ha le. and head 

space 10 eeml . 
Collected arcnive 

semi:;le. 
Augered from 
47.0'-53.0'. 

9 Spl Spn Aun 11: 

13 '53.0'~!i.0' 
24 No recovery due to 
21 fine flowing sands. 

OVA: seoon, hale. and 
ne110 space (0 pp11l . 
AugereCI from 

Well i 
Car.st .I 

E f'\J 1-· T :\ q:: ~ r: C 
I .J.J..i',l,_._h..... ~ 

Buffalo, New York [I 



DRILLING -LOG of WELL NO. SHL-24 

Elev. Depth 

180 

175 

170 

165 

160 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

Descrjption 

63 .0'-65.0': ~ (SP): ten. s11tur11te<1. very 
fine to fjne grained. flawing, wHh some silt, gsr 
quartz. 41 11afic. 1, 11!:lCIJ, limonJtic: st11in1ng. 

73. O' - 75. O •: ~ (SP) : tlln, s11turated, very 
fine to t~ne grained, flowing, w1tn trace silt, 
limonitic staining. 

:,,. 
"' .!:: 
0 
~ ., _, 
..J 

· .... : . . . ' 

'• . 

-· ·. ·· . 

. . . • .. •.-·. 
... 

:--·. 

-· .. . ·. 

U'.::t THt:..l'-'i~., A.RMY CC;PPS OF 
B-Eco logy and Env:ironment. I1c. 

.. 'Cl -- C: 0 Cl. .. i I! 
Cl 
Ill i ~ 

:s ,tJ 
O C - " ID c 

C,) 

13 
21 

Remarks 

Spl Spn Run 12: 

63.0'-65.0' 
19 0.9' recovery . OVA: 
19 spoon, nale. 11nd ne110 

space (0 ppm) . 

Collected archive 
s11mple. 

Augered from 
65.0'-73 .0'. 

14 Spl Spn Run 13: 
11 73.0'-75.0' 
14 1.3' recovery. OVA: 
21 spoon. nale, 11nd nead 

space 10 ppm) . 

Collected archive 

1111mple. 
Augered from 
75. 0 '-e3. O'. 

Well 

Const . 

ENGINEERS l 
Buff ala. New York } 



l □ RILLING LOG of WELL NO. S'"1L-24 

Elev. Depth 

155 

150 

81 

82 

83 

84 

85 

86 

87 

89 

90 

91 

92 

Oescr ipt ion 

83.0'-85 .0': ~ (SP) : gray to tan. satur-ated. 
ver-y flne to fine gr-111ned. li1110nHic staining. 

>c,, 

~ 
Cl 
,c .. -...J 

.· ·.: .• 
·• .. •· . •.·•. 

• .. ··• 
,;, : •. 
. :-.·. 

·· -·. 

~ 

Page 5 of 7: 
! 

.... 

.. C: - ::, ID Cl u 
Aemarks 

13 Spl Spn Run 14: 

13 B3 . O'-B5. o· 
13 0.9' recovery. OVA: 

22 spoon. hole, and head 
&pace 10 ppml . 
Collected archive 
sample. 
Augerecs from 
BS. 0 ' -93 . 0 ' . 

lie 11 l 
Const -~ 

145 
+--93--+---- ---- --------h--r-+I---

115 Spl Spn run 15: 

140 

135 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

93.0 ' -gs _Q': ...sll..T (MHJ : gray to tan, saturated. 

with some very fine to fine gr-a1ied said. 

USA TH A.MA, 
@Eco logy and Envjronment. Inc. 

CORPS OF 

115 93 . 0'-95.0' 

19 0.6' r-ecovery. OVA: 

24 spoon. hol~ ancs hea d 

&pace 10 ppml . 
Collectec arcnive 
sample. 
No Geotecnn1cal or 

&amples taken from 

95' -11'1 .5' (bedrock) 
due to split spoon 
refusal. 

E f\J S I f,J E ER S 
Buffalo. New York 



DRILLING LOG of WELL NO. SHL-2~ 

Elev. Depth Description 

130 

125 

120 

U5 

105 

106 

107 

108--j 
-, 

109 -1 
~ 

1rn~ 
-I 

I 

111-1 
-I 

112~ 
"1 

113-i 
I .., 

114 _; 
I 

115 114.5'-114.65': GAANI TIC COBBLE 
j 114 .65'-119.5' : PHYLLITE: gray. with mecnanical 

115 _] creaks . 
J 

117 -1 
-i 

118 ---1 
"1 

119 --i 
-I 

120 : 119.S'-124.5': PHYLLITE: sane as above, with a 
s1ngle vertical fracture tram 123.S'-124.5'; 

121 slictensides al0ng vertical fracture. 

122 

123 

124 

125 12.4. 5 '-129. 5 •: pHVLLITE: s111ie 11s 111:Jove, n0 
~ vertical fractures. 

126 

127 

>,. 

"' .!:: 
0 
.c. ... -..., 

.. 'Cl 
- C Q. ., 
e 
:ii c:i z 

... 
C :s .... 

,&, o C 
e - ::, > ID 8 Ill 

Page 6 of -

Aemarks 

C0re Aun 1: 
114.5'-119.5' 
3.5' recovery. OVA: 

nole 10 ppm) . 
Monitoring well did 
not actually penetrat 
into tne DedrDck. 

Core Run 2: 

119 .5'-12'4.5' 
4.6' recovery. 

Core ~n 3: 
12'4.5'-129.~' 
1.3' recovery . Bottom 
of c0re left in the 
nole. 

Well 

Corst. 

I Ii ' 

II 
ii 

D USA THAM A, A~M Y CORPS OF ENGINE~RS-
0.Ecalogy and Envjronment. Inc. Buffalo, New York 



! □ RILLING LOG of WELL NO. SHL-24 

Elev . Depth Description 

uo-
128-

-
129-

US .A "".""H .L.M .A., ARM ·1 

@ Ecology and Envjronment. Inc. 

>, 
a, 
C -0 
~ .... ... 
..J 

OF 

Page 7 of 7 

F()A nFVFNS 

Remarks 

CONSTAUCTION SUMMARY 

Well 

Corst . 

Well: Hele Clill.: 10·, 

screen/cas:ing O.ia.: __._...__~ 

I slot s1ze: 0.010•. 
Stickup me,surea from 
ground surface to top 
of inner cesing. 

E•··JGINEEP~ffalo, New York I 



DRILLING LOG of WELL No. SHL-25 

State 

Location 

Drilling Firm 

Type of Or :i l l 

Driller 

MASSACHUSETTS Start Date 

FORT DEVENS Completion Date 

__ _.E__,& ...... E--..P-~:..:. ... I_L_L...,.I.:..:N~Gr.....-__ Ground Elevation 

---□-I ... E .... P ..... 8 .... I ... C...._H..L-.,1,D"'-. -_.5.o____ Groundlriater Depth 

PAUL BARTH at como1et1on 
on 12/12/91 

Geologist WALTER KNOTTS Total Depth of Boring 

Elev. Depth Description 

257 . 10 

255 

250. 

Ground Surface 

0.0'-12.0' : ~ (SP): light mecl:ium brown, Clamp, 

1 medium dense. fine to coarse grained, Quartzose. 
trace feldspar and mica. occasioial igneous and 

2 metaflarpn,c roe~ f~agments. 

3 

4 

5 

6 

7 

8 

9 

::,.. 
i:,, 

-2 
0 
~ .... 
:i 

'· · . 
... . 

,1 . . • 

I ' •· . 

,· ' .•, , '. 

. ( :· /, 

·::::.:;:: . • . 
.(. ( ' 

.( ( 

.. '0 -- C 0 > ., 
~~ i Q C - ::, 

~i > =8 1/J 

6 
7 

7 

B 

6 
16 
14 
14 

Page 1 of 3! 

7/17/91 

7/18/91 

257 I 10 

24 00 ~ 
22 I 79 ~ 

7 

wel i 
Remarks 

Co::s t . ; . 

Stickup • 1.77 

Spl Spn Aun 1: 

o.o·-2.0· 
1.6' recover-y. OVA: 

spoon and hole (0 

ppm). 
Collected ar-chive 
sample. 
Augered from 
2.0'-5.0'. 

Sp l Spn Aun 2: 
5.0'-7.0' 
1.5' recovery. OVA: 
spoon and nole (0 

ppm) . 
Collectetl archive 
sample . 
Augered trorn 
1 .o·-10 .o· . 

US.A THAM.A, ARMY CORPS OF ENGINEERS 

@Ecology and Envjronment. Inc. BuffaJo, New York I 



DRILLING LOG of WELL NO. SH_-25 

Elev. Oeptn 

2-45 

240 

235 

230 

225 

11 

12 

13 

1-4 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

Desc:riptlon 

12.0'-29.0': ~ (SP): medium brown. 11oist. 
111ediu11 dense, very fine to fine. little S1lt. 
trace clay. quartzose. subangula- to sucrounded, 
trace aiica. 

29.0'-35.0': SAND AN□ SrL·v CLAY ISPI: medium 
brown. wet, dense. trace rock fragments - ooss1bly 
till. 

USA ThAML, 
@Eco logy and Env :iranment. Inc. 

>
~ 
0 ... 
0 
&:. .. ... 
...I 

•' 
,i .. : 

·'• 

,• . 

,•' 

( · .. :•: 
_( _,:· 

1· . .. . 

. ·, ' 
_I ; 

Page 2 of 3 

:II .. 
O C - ::, 
ID "' 

5 

B 
g 

u 

10 

Aemarks 

5'11 Spn Run 3: 
10.o·-12.0· 

1. 7' recovery. OVA: 

1poon and nole (0 
ppm). 
Collected archive 
sample. 
Augered from 
12.0'-15.0'. 

6 Spl Spn Run 4: 

10 15.0'-17.0' 
g 1.7' recovery. OVA: 

7 sooon and hole (O 

ppm). 

Collectec 11rcn1ve 
sample. 
4ugered from 
17. 0 '-20. 0' . 

5 Spl Spn Run 5: 

1 20.o·-22 . 0· 
g 1.6' recovery . OVA: 

1-4 spoon 11nc nole (0 

ppm). 

,4 

7 

7 

1-4 

Collected archive 
sample. 
Augered from 
22.0'-25.0'. 

Sp l Spn Run 5: 

25.0'-27.0' 
1.B' recovery. OVA: 

spoon and hole (0 
pp11} . 

Collected archive 
sample. 
Augered from 
27.0'-34.5' 
OVA: nole (0 ppm). 
CONSTRUCTION SUMMARY 
Well: Hole d111.: 10". 

screen/casing dia.: 
4 •. 

Buff a]o, New 

'well 

' 'I I, 
York ~ 



DRILLING LOG of WELL NO. SHL-25 I 
Page 3 a f 3 ~ 

' t :it e MA SSA r~I ISFTTS I nratinn FO~ nFVFNS 
. :,.. 

~el 1 i GI ., ~ -Elev. Depth Description .2 - C 0 :s .. 
C. "' .0 .. C: Aemarks Cl e e - ::, ~ "' ci >- ir.8 Co,st -~ . - en ... II] z 

...J ' 
' Be:it. Pel.: 10 cry ' 34- ,. ..- ..... ·, ; I 

.. . 
- . ••• ! :.-

gallons, . •.• .· 
-- - . ,·,. : . Ce!II.: 329 Clry lbs .. • • •• o; 

-- Ce,i. /Bent . : 5". 
Stickup me3sureCI from 
ground surface to top 

of inner c11s1ng. 

, 
I 

! 
~ 

i 

l 

' : 
I 

! 
I 

! 
~ 
.. 
l 

~ 
' 

. 

:1C'.~THt~~t L"!\1',/ D \. .. .....i~,, ,...., ,,....., •• r,. 

l~:iEc □ logy and Env'iranment, Inc. 



I S O I L B O R I N G L O G Study Area: Shepley•s Hill Landfill 

Client: AEC Project No. 7005-04 Boring No.: SHM-93-01A 

l Contractor: New Hampshire Boring Date Started: 01/21/93 Completed: 01/21/93 

Total Depth: 26 ft. 

Method: HSA 

- ~und Elev.: 235.5 ft. Soil Drilled: 26 ft . Casing Size: 6.25 ID 

I Logged by: RRR 

Screen: 10 Cft) Riser: 18 

DEPTH SAMPLE SAMPLE PEN . I (FT) NUMBER DEPTH -
REC . 

PIO 
(ppm) 

S-1 0 • -2' 1.5 BKG 
I 

~ 2 2.0 

r- 4 

1.7 
t-- 6 
I 

S-2 5 1 -7' ------ 8KG 
2.0 

- 10 
1.8 

Checked by: DSP Groundwater Below Ground: 20 ft. 

(ft) I Diam.: 4.0111 CID> [ Material: Sch 40Pvc l Protection: Mod.D Page 1 of 1 

SOIL-ROCK DESCRIPTION BLOWS\6-IN. COMMENTS 

01 -1.4' SAND, poorly graded, mediun, 10% coarse, 10% fine, 01 -2 1 6-13-13-14 Start 0940 
gravel subrounded, tannish brown, medium dense 

CSP) 
1.4 1 -1.5 1 SAND, poorly graded, fine, 0-2% silt, subangular, dry, 
medium dense, tannish brown 

CSP) 

SAND, poorly graded, fine, 15% mediun, subangular, dry, very 3-4-5-5 
loose, light brown 

CSP) 

S-3 10-12 ----- - BKG SAND, similar to above 3-4-4-6 

- 12 

- 14 

I__ 16 S-4 

L 18 

~ 20 

s-s 

r 22 

24 

26 S-6 

1 
I 

28 

2.0 

1.6 
15-17 -- - -- 8KG 

2.0 

1.6 
20-22 - -- --- BKG 

2.0 

0.6 

(SP) 

01 -1.5 SAND, similar to above, banding 
CSP) 

1.5 1-1.6 1 and in shoe, SAND, well graded, medium to coarse sand 3-5-9-12 
and gravel, subangular to angular,~. loose, light brown 

(SW) 

0 1 -0.6 1 SAND, poorly graded, fine to mediun, rounded, very loose, 2-4-4-6 
wet, dark brown 

(SP) 

Change 

Water at 20' 
bgs 

0.6 1 -1.6 1 gravely SAND, poorly graded, coarse, 10% medium, very 
loose, subrounded, wet, reddish brown 

2-4-4-6 TOC Analyti
cal collected 

CSP) 

24 1 change 

25 - ·-- --- - BKG Sandy SILT, rock in shoe, cobbles of low grade metamorphosed rock 5-50 for 411 Rock in shoe 
25.5 2.0 in silt 

BOE= 26' bgs, 1245 hours, 1/21/93 

CSP-SM) 

Refusal on 
rock 

ABB Environmental Services, Inc. 
******************************************************************************* 



SOIL BORING LOG Study Area: Shepley•s Hill Landfill 

Client: AEC Project No. 7005-04 Boring No.: SHM-93·10C 

Contractor: New Ha~sh;re Boring Date Started: 02/09/93 C~leted: 2/12/93 Method: HSA/Case/Core 
-
~ , Jnd 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> I Diam.: 4.0111 CID> I Material: Sch 40PVC I Protection: Mod.D Page 1 of 2 

DEPTH SAMPLE SAMPLE PEN . PID 
(FT) NUMBER DEPTH - (ppm) 

REC . 
SOIL·ROCK DESCRIPTION 

1.5 SAND, poorly graded, mediun, 5X fine, SX coarse, rounded, dry, 
S·1 0-2 -- - - - - BKG mediun dense, 7.5 yr 6/3 light brown, aeolian,/glacial outwash 

- 2 2.0 (SP) 

- 4 

- 6 S-2 
1.6 SAND, poorly graded, similar to above but loose, dry 

5·7 ··-·-· BKG (SP) 
2.0 

- 8 

.- 10 
1.4 

S-3 10-12 --···· BKG SAND, similar to above 
2.0 (SP) 

- 12 

- 14 

1.6 
-- 16 S-4 15-17 ·····- BKG SAND, similar to above but very loose, dry 

2.0 CSP) 

- 18 

- 20 
1.7 

S·S 20-22 ------ BKG SAND, similar to above 
2.0 (SP) 

- 22 

- 24 

1.9 SAND, similar to above, medi1.111 dense, 10 yr 6/3 pale brown 
.- 26 S·6 25-27 -····· BKG (SP) 

2.0 

- 28 

BLO\IS\6-IN . COMMENTS 

16-10-12-12 

6-5-5-6 

4-6-6-4 

4-4-4-5 

4-4-6·6 

7-10-14-19 

Water at 29' 
bgs 

ABB Environmental Services, Inc. 
*******************************************************************************~ 



S O I L B O R I N G L O G Study Area: Shepley•s Hill Landfill 

Client: AEC Project No. 7005-04 Boring Ho.-: SHM·93·10C 

Contractor: New Haq)Shire Boring Date Started: 02/09/93 Coq>leted: 02/12/93 Method: HSA/Case/Core 

Ground Elev.: 247.5 ft. Soil Drilled: 36.5 ft. Total Depth: 59.5 ft. Casing Size: 611 

Logged by: RRR Checked by: DSP Groundwater Below Ground: 29.5 ft 

, Screen: 10 

DEPTH SAMPLE 

I (FT) NUMBER 

I 

~ 30 

S·7 

r 32 

r 34 

- 36 S-8 

I 
- 38 

I 
- 40 

I 
- 42 

I - 44 

L 46 

~ 48 
I 

r 50 

52 

- 54 

56 

• 58 

Cft) Riser: 45 CH> I Diam.: 4.0111 CID> I Material: Sch 40Pvc l Protection: Mod.D Page 2 of 2 

SAMPLE PEN. PID 
DEPTH - (ppn) SOIL·ROCIC DESCRIPTION BLOWS\6·IN. COMMENTS 

REC. 

1.8 
30-32 ---- --

2.0 

1.5 

BICG 
Sand to silty sand, poorly graded, fine, subrounded, medh111 
dense, wet, 10¾ silt, 7.5 yr 5/6 strong brown, coarse piece of 
subangular gravel at 1.4 1 

(SP·SM) 

16-13-13-12 

35 • •••••• BKG Similar to above, weathered rock frags near bottom of spoon WOR/1/50·4" 
36.5 2.0 CSP·SM) 

Bedrock 

36.5 1 will core rest of hole; see attached core logs. 

I 

ABB Environmental Services, Inc. 
******************************************************************************* 
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~ 
1-J -u, 

~ Project: 
Fort Devens 

Client: 
USATHAMA 

Drilling Contractor: 
,A/J/lJ 

Drilling Method: 

(i,, C-'2.S '"'" 

Bit type/size: 
,#'a ,1:. = . u • 

t: 
c8 =-ea GI 

:-c • (? GI 01 
GI a: ~,g~ 0 

g,c, ...I 

.l!! ~ ~ .Q 
.s: :r: a. 'ii 8 .s: 
ii.Q E c: Q. 

ra GI ID ra IZ> GI .. 
Cl a:a U'.) 0.. a: C, 

-

-
-

-

-

Natural Cove 
Breaks 

a. 
i5 
al 

~ 

C: 
GI .2 u .'!:: 

~-g 
:, 0 

U'.)(.) 

"C 
m C 
iii .2 
J:..t 
--c ra C 
mo ;: (.) 

Driller's Name: 

t-. li..o.",n-
Protection Level: 

1'1oa,F1L'?':::, T) 

Study Area: 
St,/L 

Logged by: 
"Ki?R.. 

Rig Type: 
'71-S'l 

?±9:-(eV): 
F•..., 
O""" 

Project No. 
o~-0-1 

Checked by: Ground Elev.: 

Start Date: Finish Date: 

2 •,. r-::i Z·/Z·JJ 

Casing Size: Auger Size: 
Ci~ -

lCore Interval (to/from)(ft): 
I 'JG, . r - .Y/. ~ 

Rock Quality 

~c -
ra o -- a:~ ::,!? 

!.. 
Cl "ti~ 
0 om 
a: a:c 

g:1/. (;c)ob 

. 

m 
iii 
a: 
01 

~~ ·c--
CE 

1 
~ 

l 
f 
(, 

t 
I---

f 
s 

,_L.. 

i 
~ 

l 
1--

i 
1' 
l -

.. 
.Q 
0 
(.) 

Rock Description and 
Comments on Drilling 

.)('- ,..,,a1 .. ,..,,,~ .. 
/ = ,,,u.•""11111io... t.sc:1 ... ""-r,0-a srn.c•i e~,.~-~) 

~d- ~ ,,WC1>,v- G'ZIII:::..[. 

.,.,4:.,,.. . <°t'-• ,..,1.. ;-,1..,...ST"ONC.S . .s:[.c:.o.,.<;:,a.11.'I" 

QvAf\ 'f' ~ ,,11:o ... -o ,r,.J °3o'1C" .N"i;.a,c~ 
~"> ol'l>J ~,R,A ..... .,._1,..s. . ';;.-rb":,,,.-<. /VI~ 
T6 8L ";::,. ,,.,,,,, -,;, ,Y~-$- • • ~c:.,c 

IS '2c.At.•/4~,i:,- .-N£"' c,Jl!"T. ~12,1C> 

n, A ~nc G,/LLI" • .,,~,,,-,r.,,r- su.,t.•ccAS't"I~ 

_, S£c:ON"i.l'C\.':" Qu&Jt.re ,A .. '1::,,. SuLF•'>t..S 

A="'" .,c'JzAc..n,n.t..~ • 

L------------------------------ABB Environmental Services, Inc.-



(0 
r·J 
0 
I\) 

01 

13 Project 

Client: 

Fort Devens 

USATHAMA 

Drilling Contractor: 

Drilling Method: 

Bit type/size: 
).IQ 

~ -c8 all iii 
=-c ~]~ CD 0: 
~(!) CD CU CD 

=i - ... > 
0.. iii 8 

ftm E c: 
CU CD CD 

CCD Cl) Cl.. a: 

'?w~ -it 
z 

~l -

-

J/.J -

- §;!.. 
S·" 

"l'I -

-
15" -

-

-

-

-

-

-

.9 
u 
:2 
0.. 
!! 

C) 

- ~ y 

[f 
P-;, 
11-t 
I½ -

I Bit Us~Q 

Natural Cove 
Breaks 

C C. 
CD .Q c (J :::: 

ai cu -c ,: C 0.. 
>, ::, 0 
I- Cl) (..) 

>< ,= 

,Sil~•'llW,1 

~c. ~ 
c:At,,.,c, 

X ~ 

s,,t,-,7lll, 
u, 

'jo· ..., 

/ (,,6 ~ 

♦ X ;=-

-c 
CD C 
... 0 
CD•-
.c -~ --o 
CU C 
CD 0 
3: (..) 

Driller's Name: 

Protection Level: 

Study Area: 
S1'1M • Tl • r• c.. 

Project No. 
,::,~a$'"-0"1 

Logged by: 
/ZIZ'< 
Rig Type: 

8-SJ 
P.I.D. (eV): 

Checked by: Ground Elev.: 

Start Date : Finish Date : 

Casing Size: Auger Size: 

jCore Interval (to/lrom)(ft): 

I -¥ / . .s-- -"/6 --5 

Rock Quality 

,t C 
111 0 

• ~ ::, ; 
e.g. .., ~ 

!! C t~ 
0 0 0 0 CD 

~(..) a: a:c 

CD 
1ii 
a: 
g, 
=~ 

... 
0 
0 ·c--

CE (..) 

, , 

fj 

C. 

-

Rock Description and 
Comments on Drilling 

""(,:C,. • '?ti. ITIC,. S, L. ..,.!:,,.._,.JC.,S • 

Lo.,.. TD 1Mt~1u-. G-12.A't:::.~ 

s 11.,c., c."'°'sr,c... ..,.,/ $£.c.o"""l:::,,t,,..fL-''1" 

c;,vA.~T• ,4,,.i~ s-..,._,::,c.u Au:,.,) c, 
,.-: .,.._ .., CA~IT'<(.S 
rfZAC...T"U~S ,4...,"'::,. ..,_,...,,...,o 
~,u,,.c,.n.,tl.L.!o. ,,.,,,_,,~ "BE~~,.JC... 

°?l,A,-)t.... ,::>tt,,,.,,a,.'!V ~ 'T' . 

C:.1/l.C..UU,,.'P'l'a"" ....,4,t"R., "'i'::)~'?1T'C. 

...... ------------- ------------ --ABB Environmental Services lnc.J 
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"' fa 
IJ'I 

~ Project: 
- Fort Devens 

Client: 
USATHAMA 

Study Area: Project No. 

.s'J.JM. .fil 0/CG 

Driller's Name: Logged by: Checked by: Ground Elev.: 

' t::-----------------t-------------...... --------t-------1,--------f 
Drilling Contractor: Protection Level: Rig Type: Start Date: Finish Date: 

j 

Drilling Method: 

Bit type/size: 
f/Q 

'Rv..i •3 

•/+ - "'·S' 
J.. 

51.S -

'-18 -

- {'.o ,.,-
5.0 

'/'I -

-

5'() -

-
~, -
S7.f'-

-

-

-

-

-

C, 

..9 
0 

:E 
Q. 

! 
C, 

P'/ 

:1; 
/1~ 
. ~ 

-
Li( 

.1// 
) ; 
V /4 

Vi 
i 
~I 

I Bit Use: 

Natural Cove 
Breaks 

C Q. 
a, .!2 i5 u:-=: 

G> ro -o 
Q. 't: C 

0 >- :::, 
I- Cl) () 

X 'F) 

/ e;;.s· ""9 
1/£,/J.f,(.'? 
;:/I.Ac. 
/ 
SOL"'t>• 

)(, ( ~) 

I(, V,:) 

; ✓,11) ~,.,, 

"C 
Ql C 
... 0 
CD•-

.&:.~ 
io "O 
CDC 

;:8 

5-5"J z.e;.f:1 
-P:t:&. (eV): Casing Size: 
Ft":../~vA 

Auger Size: 

lCore Interval (to/from)(ft): 
~-s- -..r,✓.s 2r- # .3 

Rock Quality 

1::-
C 'iii 0 -- 8 '6. • ~ ..,. !?.... ·c 

"iu ~ C ~ ~ u 
- 0 0 0 CD 
~() a: a:c 

CD 
io a: 
g, 
='E ·c ·-
CE 

C, 

-
8 

B 

-

... 
0 
0 u 

Rock Description and 
Comments on Drilling 

,..,.,,,.t.lC ;t'fC.T"A , r'CLITIC. $°,LrSTt:> .. t 
/Jr,,l"r 

LOc,>,' TD M£l::>1v,,,., ~t. . 

~,_,,.,e,. ,;wo,-c.c Co-Pt..7C..ir -/'t:.t.P-,.,,, 

>i,c.Jt:•":::li...J. ,4--,.,1:) >'-co,..t::.Atl.';" 

QU4Jt,-q, Ato ""<r ..1.:"',z.4c..'Tt.l .ft c. 7.£4..,C. .r 

,So1....,T?o., CA.vi T'T Co.,.-rA.. ... • .. ~ ~,uc.,CAA,S;-,.,cL, 

JLoJ.-r c....-.r~n.. A-r ~IS /b,..Jr 

µCA,1,,.t."b. /:"IIJ,,-r:.:rvlt't. S -A 1e,., (r ~I'..~~,.,..<. 
-P,t.A,,,(. S . .S.Ec.ool!:::,,t.i? ~ 0 .,.q(l,~ 

L------------------------------ABB Environmental Services, Inc.-
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Project: 
Fort Devens 

Client: .. 
USATHAMA 

Drilling Contractor: 

Drilling Method: 

Bit type/size: 'Bit Use: 

Natural Cove 
,: Breaks 
~ ell ~ 

=-o ci ~ g C, 
0 "C CD a: z ._g ~ -I C CD C gc, 

CD ffJ CD u a. 
CD .Q ... 0 

i:5 CD·-

£ ~ 
- ... > :c (.).~ ..s= :!:: 
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-

• :-_·. ROCKCORING:·it>G}:· .. , •. . ,· .. '· -:.'."• :. ·:_:·\<-'~. :·:_·.·_· ~->(· ~<-i->\ii_~-.. 

' • • . - •. . . . . . I • : • , • 

Study Area: Project No. 

.Stl/YI - 7..:J • ,oc:... 

Driller's Name: Logged by: Checked by: Ground Elev.: 
~ 

Protection Level: Rig Type: Start Date: Finish Date: 

P.I.D. (eV): Casing Size: _Auger Size : 

ICore Interval (to/from)(ft): • 
S"/, S" - .=.-r- • .:S" -

Rock Quality 

~c CD Rock Description and iii ffJ 0 Comments on Drilling • ~ ai cc ..,. !., C, 

- CD Cl .¥.U ~~ 
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I'll ... u (I) 0 
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ABB Environmental Services, lnc.J 
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l3 Project: 
Fort Devens 

Client: 
USATHAMA 

Drilling Contractor: 

Drilling Method: 

Bit type/size: 'Bit Use: 

t: 
i' ~ all 

=-c • ~ CD 
CD CC ~-.B~ ~(!) CD <'II CD =~ - ... > 

0. iii 8 
EC g-"cD CII CD CD 
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Natural Cove 
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>, ::, 0 
I- (/) (.) 

~ 

-x F 
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CD C: 
... 0 
CD.-.s=.~ 
- "C Ill C 
CD 0 ;: (.) 

Driller's Name: 

Protection Level: 

Study Area: 

SU,??· "i.J • /O c.. 
Logged by: 

2/2/l. 

P.1.0. teV): 
r1':::>}ovA 

Checked by: 

Starr Date: 

Z • 1'•7:3 
Casing Size: "',, 

Project No. 
0 -:,.oos---o '{ 

Ground Elev.: 

Finish Date: 
2, •/Z .. •';::1 

Auger Size: 

I
Core Interval (to/from)(ft): 

Su,.r . 5"t . .s-

Rock Quality 

~c 
CII 0 
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CD 
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.e 
0 

(.) 

Rock Description and 
Comments on Drilling 
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I S O I L B O R I N G L O G Study Area: Shepley•s Hill Landfill 

Client: AEC Project No. 7005-04 Boring No.: SHM-93-188 

l Con,tractor: New Ha~hi re Boring Date Started: 02/04/93 Completed: 02/08/93 

Total Depth: 93.5 ft. 

Method: HSA 

- .JiJnd Elev.: 235.7 ft. Soil Drilled: 93.5 ft. Casing Size: 6.25 11 ID 

I Logged by: RRR Checked by: DSP Groundwater Below Ground: 14 ft. 

Screen: 10 (ft) Riser: 80 (ft>J Diam.: 4.0111 CID> I Material: Sch 40Pvcj Protection: Mod.D Page 1 

I 
DEPTH SAMPLE SAMPLE PEN. 
(FT) NUMBER DEPTH -

REC. 

PIO 
(ppm) SOIL-ROCK DESCRIPTION 

S-1 0 1 -2 1 1.3 SANO, poorly graded, medilln to coarse, 5-10% ifne, subangular, 
---- - - 8KG loose, s~le is dry but entirely frozen, 7.5 yr 7/2 pinkish 
2.0 gray, glacial outwash, aeolan 

CSP) 

1.2 r 6 S·2 51-71 ---- - - BKG SAND, poorly graded, fine to medi1111, 1-2% silt, subrounded, 
2.0 medi1111 dense, dry, 7.5 yr 7/2 pinkish gray, glacial outwash 

(SP) 

! 
- 8 

- 10 

I S-3 
1.3 

10-12 -- -- -- 8KG SAND, similar to above 
2.0 (SP) 

BLOWS\6-IN. 

31-21-4-3 

11-16-27-23 

- 12 At 1.0 1 SAND is banded with silty sand, fine, loose, 2.5 yr 4/6 6-6-6-13 

- 14 

) 
- 16 S-4 

L 18 

~ 20 

S-5 

r 22 
I 

r 24 

yellowish red, moist, resent>les liesgang banding 
(SP-SM) 

1.5 01-0.s• SAND, well graded, medi1111 to coarse, 15-20% fine, 10% 
15-17 - - - - - - 8KG silt, mediun dense, wet, 10 yr 4/4 dark yellowish brown 

2.0 

1 .8 

(SW-SM) 
o.s•-1.5' SAND, poorly graded, mediun, SX coarse, 5X fine, 
mediun dense, wet, 10 yr 6/3 pale brown 

(SP) 

6-8-6-13 

20-22 -- - - - - BKG SAND, poorly graded, mediun, 5% coarse, 5% fine, medilln dense, 6-10-12-13 
2.0 wet, 10 yr 6/3 pale brown 

(SP) 

1.7 
- 26 S-6 25·27 --- -- - 8KG SAND, poorly graded, similar to above WOR to 

(SP) 1811/9 2.0 

.. 28 

- ..,() 

of 4 

COMMENTS 

Change at 
15.5 ft. 

ABB Environmental Services, Inc. 
******************************************************************************* 



S O I L B O R I N G L O G Study Area: Shepley•s Hill Landfill 

Client: AEC Project No. 7005-04 Boring No.: SHM-93-18B 

Contractor: New Haq,shire Boring Date Started: 02/04/93 C~leted: 02/08/93 Method: HSA 

Ground Elev.: 235.7 Soil Drilled: 93.5 ft. Total Depth: 93.5 Casing Size: 6.25 11 ID 

Logged by: RRR/LEF Checked by: DSP Groundwater Below Ground: 14 1 

Screen: 10 (ft) Riser: 80 (ft> I Diam.: 4.0111 CID> I Material: Sch 40Pvcl Protection: Mod.D Page 2 of 4 

DEPTH SAMPLE SAMPLE PEN. 
(FT) NUMBER DEPTH -

REC. 

S-7 30-32 2.0 

PID 
(ppm) SOIL-ROCK DESCRIPTION 

----- - BKG SAND, poorly graded, similar to above 
,- 32 2.0 

,_ 34 

2.0 

BLOWS\6-IN. COMMENTS 

WOH 1/2/5 SP 
(SP) 

._ 36 S-8 35-37 -- ---- 8KG SAND, poorly graded, similar to above except 5 yr 6/4 reddish 3-8-12-22 SP 
2.0 brown 

- 38 

._ 40 
0.0 

S-9 40-42 ---- -- BKG Residual sand in spoon was similar to above 
2.0 

- 42 

,_ 44 

0.7 
- 46 S-10 45-47 - ---- - BKG SAND, poorly graded, similar to above 

2.0 

,.... 48 

- 50 
0.0 

S-11 50·52 - - ---- BKG Soils are running out of spoon when we are retrieving it 
2.0 

,_ 52 

._ 54 

0.7 
,- 56 S-12 55-57 - - -- -- 8KG SAND, similar to above 

2.0 

- 58 
0.0 

S-13 58-60 - --- -- BKG No recovery, sands are running out of spoon 
2.0 

,- 60 

(SP) 

6-6-11-16 Sampled and 
CSP) drilled with 

4 1/411 augers 
to 40 1 • Hole 
blew in to 
35' bgs. Try 
to add head 
of water. 
Adding water 
was ineffec· 

7/12/50-4 tive. ~ill 
(SP) telescope 311 

casing inside 
of augers and 
procede from 
40'. Decide 
to make ano· 
ther att~t 
with augers 
using twine 

8/12/24/30 to keep con· 
nections 
watertight. 

1' of sand 
heaved up 
inside ofd 
augers. Sand 
is flowing 
out of spoon 

9/15/22/24 when it is 
CSP) retrieved. 

Sample mostly 
represents 
soi ls which 

6/6/9/13 have heaved 
into augers. 

ABB Environmental Services, Inc. 
******************************************************************************** 



I S O I L B O R I N G L O G Study Area: Shepley•s Hill Landfill 

Client: AEC Project No. 7005-04 Boring No.: SHM-93-18B 

LContractor: New Hampshire Boring Date Started: 02/04/93 C~leted: 02/08/93 Method: HSA I 

, .nd Elev.: 235.7 ft. Soil Drilled: 93.5 ft. Total Depth: 93.5 Casing Size: 6.25 11 IO I 

--------------+-----------------ii-------------'----------! I Logged by: RRR/LEF Checked by: DSP Groundwater Below Ground: 14 ft. I 
l 

•_s_cr_e_e,..n_: _1_o_r-_c_f_t_> +-R_i_s_er_,,:,-_80_-,--_c_f_t_>.1-jD_i_a_m_. :_4_._o_" _' __ c _1D_>...1j_M_at_e_r_i_a_l :_s_c_h_4_o_P_v_cL-JP_r_o_t_ec_t_i_o_n_: -"-od--.._D....L_P_a_se __ 3..--_of __ 4 __ l 

I 
DEPTH SAMPLE SAMPLE PEN. 

l, (FT) NUMBER DEPTH -
REC. 

~ 62 

f- 64 
l 

r 66 

- 68 

i 
I 

0.9 

PID 
(ppm) 

No spoon att~ted 

SOIL-ROCK DESCRIPTION 

- 70 S-14 69-71 ------ BICG SAND, poorly graded, fine, 15X mediun, subangular, mediun dense, 
2.0 wet, 10 yr 5/3 brown, glacial outwash 

(SP) 

- 72 

- 74 

! - 76 

S-15 74-76 BICG SAND, similar to above but mediun dense to dense 
(SP) 

L 78 

BLOIIS\6-IN. 

4/10/19/24 

6/18/31/49 

0.8 SAND, similar to above. At 0.1 1 and 0.3 1 there are 0.1 1 thick 10/15/29/29 
S-16 78·80 ------ BICG bands of SAND, mediun to coarse, well graded, 20X fines, SX 

~ 80 
2.0 silt, subrounded to rounded, mediun dense, wet, 10 R 4/6 red 

(SW-SP) 
I 

r- 82 

1.8 
S-17 83-85 ------ BICG SAND, poorly graded, fine to mediun, 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 ------ BICG SAND, similar to above, medi1.a11 dense 23/18/24/29 
2.0 (SP) 

COMMENTS 

2/4/93 
2/5/93 

2/5/93 
2/8/93 

ABB Environmental Services, Inc. 
"******************************************************************************* 



S O I L B O R I N G L O G 

Client: AEC 

Contractor: New H~hire Boring 

Ground Elev.: 235.7 ft. 

Logged by: RRR/LEF 

Screen: 10 (ft) Riser: 80 

DEPTH SAMPLE SAMPLE PEN. PID 
(FT) NUMBER DEPTH - (ppm) 

REC. 

- 92 

,- 94 

,_ 96 

1- 98 

.... 100 

- 102 

- 104 

- 106 

- 108 

- 110 

- 112 

,- 114 

,_ 116 

,- 118 

.... 120 

Study Area: Shepley•s Hill Landfill 

Project No. 7005-04 Boring No.: SHM-93·18B 

Date Started: 02/04/93 Coq,leted: 02/08/93 Method: HSA 

Soil Drilled: 93.5 Total Depth: 93.5 ft. Casing Size: 6.25 11 

Checked by: DSP Groundwater Below Ground: 14 ft. 

(ft) I Diam.: 4.0'" CID> I Material: sch 4DPvcl Protection: Mod.D Page 4 of 4 

SOIL-ROCK DESCRIPTION BLOWS\6-IN. COMMENTS 

Refusal at 93.5'-Cuttings indicate bedrock-metamorphosed schis· 
tose rock 

IO 

ABB Environmental Services, Inc. 
**********************************************************,r******************** · 



S O I L B O R I N G L O G 

Client: AEC 

L Contractor: New H8""shire Boring 

I ' .Jnd Elev.: 217.9 . 

I Logged by: LET 
! Screen: 10 (ft) Riser: 127 

I 
DEPTH SAMPLE SAMPLE PEN . PIO 
(FT) NUMBER DEPTH - (ppm) 

REC . 

~ 1 

~ 
' 

r 
-
! 
-

I 
- 115 

I 
f-

I 
L 

L 

~ 

r 
r 

. -

Study Area: Shepley•s Hill Landfill 

Project No. 7005·04 Boring No.: SHM-93-22C 

Date Started: 02/11/93 C~Leted: 02/25/93 Method: Drive/Wash 

Soi L Dri L led: 115 ft. . Total Depth: 135 ft. Casing Size: 6" 

Checked by: RRR Groundwater Below Ground: 5.9 ft. 

(ft) I Diam.: 4.0111 CID> I Material: Sch 40Pvcl Protection: Mod.D Page 1 of 1 

SOIL-ROCK DESCRIPTION _ BLOWS\6-IN . COMMENTS 

No split-spoons collected (see soil boring log for SHL-22 
installed by Ecology and Environment) 

Bedrock at 115 1 bgs, see core Logs for rock descriptions 

ABB Environmental Services, Inc. 
t******************************************************************************* 
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'" ~ -"' i3 Project: 
- Fort Devens 

Client: 
USATHAMA 

Drilling Contractor: 

;&.w ,.Lf_ "·;;,~/A.1 rre... B:,n'vta 
Drilling Method: '-' 

Driller's Name: 
6. ,r,Q:,M!c,ly 

Protection Level: 

~l) 

Study Area: Project No. 

:5f/J..... 7~-0'¥ 
Logged by: Checked by: Ground Elev.: 

..J.t>i-.o~ --
Rig Type: Start Date : Finish Date: 

Moble. e ~/l"J/13 a\a-sh3 
P.I.D. (eV): Casing Size: Auger Size: 

~ • t) N ~ 1/1\4 a..v.,cj, J/X w,e.k, ~ve... i,-0 II 

Bit type/size: - IBit Use: 
'HY. 
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~ ell ~ 
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L---------------------------ABB Environmental Services, Inc.-
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. ' . .. :;_ ;, ·e_,. - " ... . , I • •• .. . . . ~ . ' . ··,' -
Project: 

Fort Devens 
Study Area: Project No. 

~J/j._ 7"7l~-IJ1 

Ground Elev. : Client: Driller's Name: Logged by: Checked by: 
USATHAMA 6i . 1'" "°" IN\..tb ty ..:i-:S~~ 

Drilling Contracior: Protection Level: Rig Type: Start Date: Fi~,-sh D1~te: 
/11,u.:) )4,~J...,~ 'Sov-•V\G\ )4.U(.,,l D ~~t,-S-i ?-jtt::i~3 :9.. ~c; 'l~ 
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ABB Environmental Services, Inc.-
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l3 Project: 
Fort Devens 

Study Area: Project No. 
7/Jt>'S-~ 

Client: Driller's Name: 
USATHAMA 6, . -r K)~W\ b \ V 

Drilling Contractor: 
~ &w-.p$.1At\l'G- '6or1"1.11q 

Protection Level:' 
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S O I L B O R I N G L O G Study Area: Shepley•s Hill Landfill 

Client: AEC Project No. 7005·04 Boring No.: SHB·93·01X 

Contractor: New Ha~hire Boring Date Started: 01/25/93 C~leted: 01/25/93 Method: HSA I 
iJnd Elev.: 235.5 ft. Soil Drilled: 25 ft. Total Depth: 25 ft. Casing Size: 4.25 11 ID 

Logged by: LET Checked by: RRR Groundwater Below Ground: 19 ft. 

Screen: N/A (ft) Riser: N/A Cft>I Diam.: N/A CIO> I Material: N/A I Protection: Mod.D Page 1 of , 
DEPTH SAMPLE SAMPLE PEN. PIO 
(FT) NUMBER DEPTH - (ppm) SOIL·ROCK DESCRIPTION BLOWS\6·1N. COMMENTS 

REC. 

.... 0-5 (1) SAND, mediun, dry, fill, 10 yr 5/4 yellowish brown, 15% sand 

.... 10 5·10 (2) SAND, fine·mediun, dry, yellowish brown 

- 10-15 (3) BKG SAND, fine-mediun, 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 1 bgs 

-

- 40 

.... 

.... 50 

I-

.... 60 

-

.... 70 

-
ABB Environmental Services, Inc. 

*******************************************************************************~ 
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Engineering Technologies Associates, Inc. 
E.~gineers • Pllnners • Surveyors 

165 S. U1110D 81Yd. SYtlC 710 
ukcwood. co so:::a 

3458 Ellicou C.:,ucr Onvc. SYIIC 101 
Ellic:ou Ci1y. MD 210oll Drilling Log 

~~t'"t U2,Ju)S '.:J~'"li,~ 4 Owner usa~~ Sketch Map 
Pro1ect 

Locauon ,gliE~i.~\:'~ l:i:U.L- W.0 . Number -- ·----- - ·-.-- ... - ---- -· 
l 10il -C-,<~io,.d. "" Well Numoer SHr-4-3-lQD Total Oepih 5fu,•~ Diameter 1 • ~ ' 1 

• a....).,._. M .. . ··- -· . - -..• --· -· -

Surface Elevation Water L.evel : lnitJal 24-hrs. -•• • .... •••-•-- • •• OT• • - --

Screen : Dia. Length Slot Size __ , .. ·-----···· ·· 

Casing~ Dia. iio Length ':l.A, 5 1 
Type S:h.d 

t:\<>h~r ~~& L tlh 
Notes 

Drilling Company Drilling Method CvCs!. ..... . - -- -• 
Driller ~if?£~ ('.") larrrl I il O Log Bv Scb ~rc:tz. Date Drilled H ,~ l<t~ 

. 'i CD e-0 uo ID ...I 111-
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Engineering Technologies Associates, Inc. 
E:iginecrs • Planners • Surveyors 

16.S S. Union Blvd. Suiic 710 
ullCIOIOOCI. CO 802:11 

3458 Ellico11 Cc.aier Crive, Suiie 101 
Ellicoll City, MD 21043 Drilling Log 

<f};1f;r},4 Qwner_--=-U..._5..,_Jr.::...tC...=-------;::ro1ect h-t.i UcyE~'S 
I 

Locat,on Sttrhrc::' S \f:u L W.O. Number----------

Sketch Map 1 •· : : . . 

="1~.": \ /.:;1 ~~:-L,_.J;.,_ 
Well Number S\t~ -'j~-,e:u Total Depth--2,~~-f!!ra;_ ___ Qiameter 1,rfi1 8<;()£.~ ···-· - ·· · - · ··-- ·-· · . 

Surlace Elevauon _____ water Level: Initial ----24-hrs_, _____ _ ··--·---•-•· ·-· --· - . ·- - . . 

Screen : Dia. ______ Length ________ stot Size ______ • _____ , ________ --·· -· . .... . 

4~• o t" I 
Casing: Dia ____ .__ ___ Length J9 •l) Type Sl;ecL 
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Engineering Technologies Associates, Inc. 
Engineers • Pl:iMcrs • Surveyors 

165 S. UD1on Blvd. Suue 7t0 
Lauwood. co 80"'~ 
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Ellicon Ci1y. MD 210,ll Drilling Log 
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GROUND SURF ACE °" , c 

,----------------- ELEVATION OF TOP OF RISER PIPE ___ _ 
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Engineering 1 ecnno10g1es .~soc1a1es, 1111.:. 

E.-:iinc:c:rs • Pl:inncrs • Sur,eyors 
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Engineering Technologies Associates, Inc. 
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Development Method 
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WELL INSTALLATION DIAGRAM WELL NO.: SHM·93·01A 

PROJECT NAME: FORT DEVENS 1A SITES DATE INSTALLED: 1/21193 

PROJECT NO.: 7005·04 DRILLING METHOD: HSA WATER ELEV. : 220.6 
I 

JND ELEVATION: 241. 7, CASING ID: 6.25" DATE: June 21, 1993 

WELL CASING ELEVATION: 243.40 1 RIG GEOLOGIST: Rod Rustad 

I PROTECTIVE CASING - STCKUP: 2.3 1 

-
I BUCKING POST 

1 I I 

/GROUND SURFACE I GRAVEL PAD 

OUTSIDE DIAMETER 0 F PROTECTIVE CASING: 611 

I BOREHOLE DIAMETER: 1011 

WELL RISER ID: 4. 

I TYPE OF WELL RISER SCH 40 PVC 

- TYPE OF BACKFILL: 

I I Ill/I Ill/I 
Ill/I Ill/I 
Ill/I Ill/I DEPTH TO TOP OF BE 

2011 CEMENTIBENTONITE GROUT 

NTONITE SEAL: 61 bgs 
I/Ill Ill/I 

I 
Ill/I Ill/I 
Ill/I Ill/I - DEPTH TO TOP OF SA ND PACK: 11 1 bgs ..... ..... 
..... . .... 

I 
..... . .... 
...... ..... 
... . . . .... 
••••• -- ..... DEPTH TO TOP OF WE LL SCREEN: 15.5 1 bgs .... .. - . .... 
..... ,__ . .... 
..... - . .... 
..... ---- ..... 
..... ,__ . .... TYPE OF WELL SCREE N: SCH 40 PVC ..... ---- ..... 
••••• ---- ..... WELL SCREEN ID: 4.011 

... ... ,__ ...... 

... .. ,__ . .... WELL SLOT SIZE: 0.01011 

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

..... ,__ ..... LENGTH OF WELL SCR EEN: 10' ..... ---- .... . 

.. .. . ,__ ..... TYPE OF SAND PACK: SILICA SAND ..... - ••••• ..... - ..... 

..... ---- . .... 
·····-····· :EPTH TO BOTTOM OF WELL SCREEN: 25.5 1 bgs ... ........ ..... 
••• •• ••••••••• •• 

:EPTH 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 

PDQJECT NO.: 7005-04 DRILLING METHOD: Case/Core WATER LEVEL: 218.32 

.... .Jl.lND ELEVATION: 247.1 1 CASING ID: 611/5 5/811 in rock DATE: June 21, 1993 

WELL CASING ELEVATION: 248.79 1 RIG GEOLOGIST: Rod Rustad 

--- PROTECTIVE CASING STCKUP: 2.0 1 

..--

.__ 

i----- BUCKING POST 

I I 
GROUND SURFACE I.._ ______ GRAVEL PAO 

f--+-------- OUTSIDE DIAMETER OF PROTECTIVE CASING: 611 

..-------- BOREHOLE DIAMETER: 611 - 36.5 1 bgs 5 5/811 
- 54.5 1 bgs 

-----1--------- 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 1 A.S.L. 
\\\\\ 

TOP OF BENTONITE SEAL: 33 1 bgs 

111 ~~11111111~,~~~ 
\\\ 
\\\ 

~~~'~ffllllllll 1111 

\\\ +tffl 
\\\ 
~---'---------- DEPTH TO TOP OF SAND PACK: 39 1 bgs 

• • • .__ • • • 1---------- DEPTH TO TOP OF WELL SCREEN: 44' bgs 
···~··· 

... .,___. ... 

... ..,__, ... TYPE OF WELL SCREEN: SCH 40 PVC 
···--··· ... ..,.._. .... WELL SCREEN ID: 4.011 

WELL SLOT SIZE: 0.010-INCH 

··· - .. . LENGTH OF WELL SCREEN: 10 1 

·-·- ... TYPE OF SAND PACK: Silica Sand 
···~··· 
·••i.-- ••• 

• • • .__ • • •..-----------tJ::EPTH TO BOTTOM OF WELL SCREEN: 54 1 bgs 

.__ ____ ....___ ________ -uAEPTH 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 

PROJECT NO.: 7005-04 DRILLING METHOD: Drive/Wash HSA WATER ELEV.: 218.79 

GROUND ELEVATION: 236.2 1 CASING ID: 311/6.25 11 DATE: June 21, 1993 

WELL CASING ELEVATION: 238.38' RIG GEOLOGIST: Nelson Bretton 

PROTECTIVE CASING STCKUP: 2.4 1 

.-- --
BUCKING POST . 

I I 

GROUND SURFACE I GRAVEL PAD 

OUTSIDE DIAMETER 0 F PROTECTIVE CASING: 611 

BOREHOLE DIAMETER: 

WELL RISER ID: 4. 

TYPE OF WELL RISER SCH 40 PVC 

- TYPE OF BACKFILL: 

I 
Ill/I Ill// 
Ill/I Ill/I 
Ill/I Ill/I DEPTH TO TOP OF BE 

20/1 CEMENT/BENTONITE GROUT 

NTONITE SEAL: 68.5 1 bgs 
Ill/I Ill/I 
Ill/I Ill/I 
Ill/I Ill/I - DEPTH TO TOP OF SA ND PACK: 73.5 1 bgs ..... . .... 
..... . .... 
..... . .... 
•• ••• ..... 
••••• ... .. 
..... - ..... DEPTH TO TOP OF WE LL SCREEN: 78.5 1 bgs 
•••• • - ...... 
••••• - ... .. 
..... .__ . .... 
..... - .. ... 
..... .__ . .... TYPE OF WELL SCREE N: SCH 40 PVC ..... - •• ••• ..... .,__ . .... WELL SCREEN ID: 4.011 

.. .. . - ..... 

.. ... - ..... WELL SLOT SIZE: 0.01011 

••••• .__ ..... 
..... - ..... LENGTH OF WELL SCR EEN: 10' ..... ---- . .... ..... - . .... TYPE OF SAND PACK: SILICA SAND ..... .,__ .. ... 
..... ---- . .... 
..... - ...... 
·····--····· -EPTH TO BOTTOM OF WELL SCREEN: 88.5' bgs ................ 
•• ••• •••• ••••••• 

. EPTH OF BOREHOLE: 93.5' bgs 

ABB ENVIRONMENTAL SERVICES, INC. 

******************************************************************************* 



WELL INSTALLATION DIAGRAM WELL NO.: SHM·93·22C 

PROJECT NAME: Fort Devens FS/1A DATE INSTALLED: 02/24/93 

P""'.JECT NO. : 7005-04 WATER LEVEL: 211.41 

~~\JllND ELEVATION: 217.9 1 

DRILLING METHOD: Wash/Drive Casing 

CASING ID: DATE: June 21, 1993 

WELL CASING ELEVATION: 219.76 1 RIG GEOLOGIST: Lori Truesdale 

--- PROTECTIVE CASING STCKUP: 2.45' 

,......_ 

,__ ___ BUCKING POST 

I I 

GROUND SURFACE 1~------ GRAVEL PAD 

t---+-------- OUTSIDE DIAMETER OF PROTECTIVE CASING: 

1--------- BOREHOLE DIAMETER: 611 

1----+-------- WELL RISER ID: 4.0-INCH 

TYPE OF WELL RISER: SCH 40 PVC 

- - TYPE OF BACKFILL: 20/1 Cement/Bentonite Grout 
\\\\\ 

Top of Bedrock \\\\\ 
\\\\\ 

+o+lll+ttlftl+t+~+o-o~+o-tW:11++11~,,~~~ 

~\\\ 
\\\ 

\\\\\1------~ 
\\\\\ 102.91 A.S.L. 1--- TOP OF BENTONITE SEAL: 
\\\\\ 

~~~'.:ltitlllllll 1111 

\\\ +i.m 
\\\ 

110 1 bgs 

,___ 1---+--------- DEPTH TO TOP OF SAND PACK: 1171 bgs 

•• • - • • • 1---------- DEPTH TO TOP OF WELL SCREEN: 124.3 1 bgs 
···- ... 
···- ... 
···- ... 
···- ... TYPE OF WELL SCREEN: SCH 40 PVC 
···- ... 
···- ... WELL SCREEN ID: 4.011 

···~ ... 
WELL SLOT SIZE: 0.010-INCH 

···~··· 
···1>-- ••• LENGTH OF WELL SCREEN: 10 1 
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WELL INSTALLATION DIAGRAM WELL NO.: SHM·93·24A 

PROJECT NAME: FORT DEVENS 1A SITES DATE INSTALLED: 1/20/93 
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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. 
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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: 1 V (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: 1 Von 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: 

Seismic Conditions: 

FSmin = 3.2 

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. 
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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 

Seismic Conditions 

FSmin acceptable = 1 · 5 

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) 
1 2-inches of drainage sand 
textured geomembrane (LLDPE) 
1 2-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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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 
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 (Figur:13-: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 [cy] total capacity). 
Alternative E assumes that portions of the debris will be reclaimed (84,000 cy total 
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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 
would encompass approximately 7 acres. 

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 be1 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. 
Groundwates:. -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: 
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Settlement 
Slope stability 
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 pla ed 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: 

Ywa■te = 75 pounds/cubic foot (pcf) 
Yoand = 110 pcf 
</Jw■•t• = 16 degrees 
</JHnd = 30 degrees 
Cw••t• = 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 MF-
21 20). 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 
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 th&_r-esults 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. 

enclosures 
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Project Fort Devens 
Project No. o ~ ~, t. • 0 .. , 
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Type of Sandpack: he. rt. iZ S:.. ~ ~ 

4o.~ • Depth of Bottom of Screen:-...1._;..:.;;.;;... ____ _ 

Depth of Sediment Sump with Plug· :fa • .l..-

~ s-' ~s Depth of Bottom of Borehole::__.c..::'1:...· __ _...:=.=:.-_ 
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Study Area: 
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Boring No.: 

Protection: 

Contractor: Completed: 

Method: l) Pl Meter: TE: 
Ground Elev.:· Soil Drilled: ,'), J. 

Logged by: CP.l Checked by: 
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;.;, ~; + ,......,_~ c,.,..~ sl,y~lflos-+1~ . s~.J ;s 5~ ~ ba.~~\~r 6.¢ 1-~ 7.S'!r.-~f-,,.--, t,.i) 

~-I -fo 
~ 5t,I,.(~ 1 ~/c,ci o.J T1 II 

j 
~ 

i COl>'l~~+-a..Jmc. ~ -7 I "~ 

5,0 £ ;l • .2. • 51-e rt-~ Q} , 1. 2 I ~S 

~e. ~c.tc~s~+ ....!) 
31."7 

~ ~ow-. ~ ... ~-= '3},7' 8&5 

50 

L-------------------------ABB Environmental Services, Inc. 
9312005S L7 

{. 



Project: 

Client: 

30.5 

J 

3l. 5 

33 

Fort Devens 

USAEC 

Bit Use: 

Natural Core 
Breaks 

✓- Natural 
X - Mechanical 

(V\ ( 11\i MCJ 

Rock Quality 

Logged by: 

CL 
Rig Type: 

Core Interval (tolfrom)(lt): 

2.7.1.- 2.1 

Start Date: Finish Date : 

~-~., -, "5" (p -;J.'i-9') 
Casing Size: Auger Site : 

3 AJA 

Rock Description and 
Comments on· Drilling 
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GRAIN SIZE ANALYSES 

) 

shp .mmo 



le 

U.S. STANDARD SIEVE OPENING IN INCHES j U.S. STANDARD SIEVE NUMBERS HYDRa-1ETER 

3/4 3/8 

100 n-,--.--6r-,4"TTI3TT,.271r. sT71;-,__:_1 =ii 2,rrn3T74,-6rr,.slph14~1r6!'9.;.3;.,;0""4;;,;o;;....:,so;:....:7.;o....:.1.:;:oo:.1:.:;4;,o,;20;;:o:,.,-r-,---,--T'l"T'"T""T-r-..--..----r---
l I I T I I 11 ~\ I I 

90t-t-+---1r--+H-+t+Hf--+---4+++-H-+--l--+--+1++-t-l-44--+---li-t+¾-+--l--l-+-1---l-l-l-l-+-+-l--ll--4---.J 

\ 
ao t-t--t---t--H-ftt-H-+-li---H+++-H-+-l;...----11++-~1-+~-+4---1~~H-+-f-~!.J.+-l-l-l--+--t---l----l 

l-570H-t-t---t++.r+++-+--+.---l~t-l--HHl-+---H+l-+-i-4+--+--~4-+-+--1-l--+--.....l-ll..l-l.-l-J.-i--4--J. _ _J 

H 
w 
3 

~60H--t--t---H-f.H-+-4-+---1---+l~-1-+.+-,l-~--l~-+-i-4--l-4.\-\--+-~-l-+--l--il-t----14U--l-l.-l--1--l--..J 
~ l 
w z 
H 

~50H--t-t---t,i+.+-HH-+-f.----H++-1-44-+-1--+l--l4-~4-l-~--+-~14--1~-l--l---+--~...j....j.-i--1--1-.J..-.......J 
0 1-z 

w 
(.) 

~40H--+--+--ttf.t+t-+--+-+--++++-H-+-~+--+H-+++4-+---1-\+-i~~l-l--+--+--+-l-++-I-+-+-~+-~ 
\ 

30H-f--,f---++lf;+-Hf-+-!-----4;...--+H~~l--+--+l-+~4--+---+-__,J\~-+-l-++--+----1-1-1-+~~-1----l 

20 t-f--+---1--tH-H-t-t-Hf--+.---4+++-H!--+--l-+---4-1f++-t-l-..;+-+---1----I-M;.l-+H-+--ll---++++++-i~-l---l 

01....1.--1._,___,,-H:J.:.LL..L....l........l......--l:.._-.Jl,,I.J...U..L..li-.J-..L...-..µ.l.J...LJ...i..1.....L.-1.--l+LJ....1.....I......L....JL-....1......---,,J,.J.,U...LJ....L....L.--1.--.-l. 
mu 1 o. 0. 1 0. 1 01 

GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

coarse fine coarse medium I fine 
SILT OR Cl.A Y 

B-SHB-95-26 S-2 / 4'-6' 3.4 

Fine SAND; little silt; trace medium sand. 

S2 4.0 0.85 0.18 0.103 0.0 85.S 14.5 

Project IT.DEVENS Location .s~ l...dA ';, l-h.,L..--i-. 
Area Notes ~u~T10,-.l U,J..>Qn.u.- F7 

Date July 1995 GRADATION CURVES 
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U.S. STANDARD SIEVE OPENING IN INCHES I U.S. STANDARD SIEVE NUMBERS M J UN.lA"U: IC.~ 

3/4 3/8 
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I- --- •· .,:':.-_ 1· z ,q 
,UJ ,: I : 
tr 
ffi ' I I I :_· ! 

a. 40 H-=t-:--,t---tt+.t++-t-+-::-..:.1 
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; :, . 

..... --'-H-r-t--+t+.t++-1-+-.:.•~:.,..:..· --H-H+~h--l---+---U-1-1-+~~1--+---H-.m+-l--1--1----1----l-l~l-l--+-+-+---1----l 

-1 -1· 20 H-t--t--~+t+.t..+,.-Hf-~-d!i.:..,: ,--d~~~-1--1---1----4++-+-14-4-4---'-----l:.W.~-l-4--l---1---l-+-l-l-~-1---l---1----l 
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' ~$ ! 
·""-: - - _ _,_ 

t:--- .. 
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.,,.. _. GRAIN SIZE IN MILLIMETERS 

COBBLESJt r---G............,RA_,· .,...VE='""'L~ ,.......-lf-'':;....,' ' ;a,.,. ;~· __ S_AND_,........... _ __ -1 

ij~~-- coaJ;_se medium I fine 

. ' 

coarse 

. 
, l., r ,\ S-4 / 14'-16' 

SILTORCIAY 

23.5 

--- -------:--·t---+---------- ..---..+-........ ...--.,------------------------1----+---+----+---+---+---t 

. , 
>~ -·~·•• - .... - - ·- · I 
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!il ~ I I mt~~P,¼:•• 
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. -P.:r-pj~~c FT. DEVENS Location s~l-0,,1 '5 U-t,A-.... --' . 
u Area Notes r L>..LG...o1..,,tnitnr,µ ~i::, 11 _ B 
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o:s~ STANDARD SIEVE NUMBERS 
,1..; 

HYDROMETER U.S. STANDARD SIEVE OPENING IN INCHES.I 

3/4 , 3/8 
iDDrrr,16_ 4m3rn-12_1rr.7s71n·_.:.;11i2,r· rrrr;s;'.t1t..►.rio..n:F.:a· r411Jo.:...,,.:'-i16:;.th=i30Tl,orr_~s;.Q....:7,;o~,,.;:o6:.:1:;;4.0n'~2.o~·o,..,·~--rJ,.-=--r--,,.,n-i-,--r-r---.---
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~- I 
90H--;~;---tt1fHrt-t--t--r.·- --ftt-Ff-1'r;.f.-~ ~+--H-¼+-l~-.+-4=-=·~+ -=.:.·_~~[l-+-•+-~+--+--..J+t++-1-1-.....J.-.J_-'--...J 

l \ -- ~ r 

BOt-+-+-+--+t+t+-+-l--t-+--H:i-+:t-+.-i:-:-+--.+---l-1-1~➔- -+1.! J:-\U.·.;:::!4:· ·:__;~~•"'-··1-F=l--l--+--~-++-'-'---l---l-_J ., 
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~ !· __ )_ -- - · ·- --
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~ ! \ w • : ·· · - •.• ..; 
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30t-+-+---,1---+H+++-Hl---+.---+i,-l-l-,1-j;.-l--l-4---1--l-l-l~i-:+-J...----l--\4--l-l-l,;4--l---l--l--1---l---~l--l--l-+-l-.l..+-' -+....,_--I 
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i 

I i 
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i I 

10 H-t-t---t++.t-t+-+--+-➔--14+-1-1-~l--l--+-41++4-l..;',1--.:-1--+-4~.+-il-+=la:=---il--...... +H--H-+-+-+--+--~ 

t 
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. GRAIN SIZE IN MILLIMETERS 
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GRAVEL W'lQ -· 
COBBLES 

I coarse I mcdiuq,f I 'fuie coarse fine 

B-SHB-95-26 - -- -
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OPENING IN INC~ES I 
I i,;4 •' ·) .3/8 

100 r,-,--r,6r-T4T1113rTT2rrn1 ,· s,,,.,.~, /r2,rrn3r-tli1,,.hri6rr-8re0_1T4~16;;...20....=3;...0 ..:4~0.:.:: .. 5-:;.0:.,...:.,70;..-::.:10;:0:.:.14:;;0:,.:2:;;0;.:.0r""T"-,-,--.---,l'TT",-,-,-,r-i,---.----
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U.S. STANDARD SIEVE U.S. STANDARD SIEVE NUMBERS HYDROMETER 

I I I i • J : , I I j • 
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