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1.0 INTRODUCTION 

This Release Abatement Measure (RAM) Plan describes proposed risk reduction activities to be 

performed at two areas at the Fireworks Site (Site) (RTN #4-0090 Tier IA #100223).  The Site is 

located in Hanover, Massachusetts, and is comprised of approximately 240 acres, portions of 

which have a history of use, storage, and disposal of potentially hazardous materials associated 

with the manufacture and development of munitions and pyrotechnics.  

This RAM Plan describes the excavation and off-site removal of metallic debris, construction 

debris, and contaminated soil associated with historical operations at the Fireworks facility.  This 

work focuses on the Former Test Range Berm Area (FTRBA) and the Cold Waste Area (CWA) 

of the Site (see Figure 1-1 for the overall Site layout and Figure 1-2 for more details on the two 

areas addressed in this RAM Plan).  Both Areas are in the portion of the Site referred to as the 

Southern Conservation Commission Area (SCCA). The risk reduction activities proposed for these 

Areas were originally contemplated as two separate RAMs. The initial reasoning for this planning 

was because work in the CWA will be performed within a Wetland Resource Area and associated 

buffer zone, while the work in the FTRBA (with the exception of stormwater management) is 

located outside any Wetland Resource Area or buffer zone.  Because efficiencies in planning and 

performance will arise from conducting the work in both Areas concurrently and there is a need to 

address stormwater management during activities in both Areas, this single RAM Plan describes 

the work in both the FTRBA and CWA.  The Scope of Work (SOW) for the RAMs was submitted 

to the Massachusetts Department of Environmental Protection (MassDEP) on October 17, 2016, 

and MassDEP issued a Conditional Approval of the SOW by letter dated October 21, 2016. 

The FTRBA is located on a hillside and is approximately 300 feet wide by 100 feet long along the 

berm face. The FTRBA is located within a wooded area in the southeastern portion of the Site (see 

Figure 1-2). Removal of the embedded metallic and construction debris will require excavation to 

a depth of approximately 36 inches along the berm face (generating roughly 3,300 cubic yards 

(CY) of excavated debris and soil).  The CWA is a fenced area approximately 130 feet by 70 feet 

located on the shoreline of Factory Pond (also shown on Figure 1-2).  Removal of the metallic 

debris in this area will be accomplished by excavating soil down to, but not into, the top of the 

groundwater table, which is expected to be at an average depth of 18 inches below ground surface 

(bgs). This excavation is expected to generate roughly 500 CY of excavated debris and soil.  

A Notice of Intent (NOI) under the Wetlands Protection Act (WPA) (310 CMR 10) was submitted 

to the Hanover Conservation Commission (Cons Com) on March 1, 2017. The NOI sought 

permission to conduct work in the CWA and provided a description of the work in the FTRBA.  

The Cons Com held a public hearing on the NOI on March 15, 2017. The Cons Com voted to issue 

an Order of Conditions for the project with several specific special conditions. The special and 

general conditions included in the Order of Conditions are incorporated by reference into this 

RAM Plan, as appropriate.  A copy of the Order of Conditions, dated April 6, 2017, is included as 

Appendix A. 
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2.0 RESPONSIBLE PARTY INFORMATION (310 CMR 40.0444(1)(A)) 

The Potentially Responsible Party implementing this RAM Plan is the: 

Fireworks Site Joint Defense Group (FSJDG), also referred to as the “Cooperating Parties” 

c/o Michelle N. O’Brien, Esq. 

Pierce Atwood, LLP 

100 Summer Street, 22nd Floor 

Boston, MA  02110 

 

The Licensed Site Professional (LSP) for this Site is: 

Lawrence E. Kahrs, LSP #2890 

Tetra Tech, Inc. 

160 Federal Street, 3rd Floor 

Boston, MA  02110 

 

MassDEP issued Notices of Responsibility (NORs) for the Site to the Cooperating Parties and 

others on October 20, 1995, after conducting soil, groundwater, surface water, sediment, and fish 

tissue sampling for mercury, lead, and other metals. The Cooperating Parties, with financial 

support from the United States Department of Defense, have conducted the previous work under 

the Massachusetts Contingency Plan (MCP) at the Site, including the:  

 Phase I Initial Site Investigation and Tier Classification;  

 Phase II Comprehensive Site Assessment investigations (conducted in four subparts, 

generally by media);  

 Draft Phase III Identification, Evaluation and Selection of Comprehensive Remedial 

Actions; and  

 Other supporting studies, investigations and evaluations. 

The owner of the property containing the FTRBA and CWA is the Town of Hanover, acting by 

and through the Hanover Cons Com. 

3.0 SITE LOCATION/HISTORY AND TIER CLASSIFICATION (310 CMR 

40.0444(1)(B)) 

3.1 SITE DESCRIPTION 

The Site consists of approximately 240 acres in the Town of Hanover, Plymouth County, 

Massachusetts. It is comprised of both surface water bodies (i.e., ponds and streams and associated 

wetlands) and upland areas. The Site is currently owned by more than 40 different public and 

private entities, including the Town of Hanover and the Town of Hanover Cons Com. None of the 

Cooperating Parties owns any property at the Site. The overall Site is generally bounded on the 

east by Winter Street, on the west by King Street, on the north by First Street, and on the south by 

Factory Pond. The Drinkwater River and Torrey Brook flow generally south/southwest through 
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the Site toward Lily Pond and Factory Pond. Factory Pond discharges to the Indian Head River, 

which flows eastward to the North River. 

3.2 HISTORY OF SITE USAGE 

Historical activities at the Site included research, development and manufacture of munitions and 

pyrotechnics for the United States Government, and some commercial manufacture of civilian 

fireworks. Lead, mercury, and some organic solvents, among other chemicals, were used in Site 

manufacturing operations. Several companies operated at the Site until it closed around 1970. The 

Town of Hanover purchased approximately 130 acres of the Site in the general area of Factory 

Pond for conservation and a public works facility. The remaining acreage was sold in May 1983, 

and subsequently subdivided into a variety of smaller parcels. Today, the northern portion of the 

Site is a multi-tenant, commercial/industrial park with some abandoned structures.  The central 

and southern areas contain some industrial and commercial use, but are largely woodland, wetlands 

and open surface water bodies. 

The metallic debris and soil contamination in the areas addressed by this RAM Plan is believed to 

have resulted from historic test firing in relation to the FTRBA and waste disposal activities at the 

CWA conducted from the mid-1940s to the late-1980s. Figure 3-1 shows an aerial photograph 

taken in 1964 of the southern portion of the Site, showing these two areas. 

Records of past operations identify the CWA as the primary area designated for the disposal of 

munitions-related items that did not contain energetic material or that had been previously de-

energized by burning or detonation. The nature of the munitions-related items previously found in 

this area supports this determination regarding the former use of the CWA.  However, there is the 

potential for energetic munitions-related items to be found in this area that were not properly or 

completely de-energized prior to disposal.  This possibility led to the installation of secure fencing 

around the CWA many years ago.  Since installation, the fence has been checked periodically and 

is maintained to provide an effective barrier to incidental access to the area and potential contact 

with any energetic items that may be present within the area. 

The FTRBA was the backstop for the test range where rounds manufactured at the facility were 

test-fired.  Historical documentation indicates that the range included at least a near firing position 

(located a short distance in front of the berm) and a far firing position (located to the west on the 

opposite side of Factory Pond). Records indicate that the tests generally were to evaluate the flight 

stability of the rounds and that inert (non-explosive) rounds were used in the tests. Exploratory 

trenching into the berm in 2012 revealed only inert projectiles from this test firing.  While more 

inert projectiles are likely to be found, it is possible that a round containing energetic residuals 

may also be found.  This possibility has been anticipated and reflected in this RAM Plan. 

3.3 HISTORICAL REMEDIAL ACTIVITIES IN THE RAM AREAS 

A series of investigation and assessment activities has been performed at the Site in accordance 

with the MCP, beginning in 1997.  A number of these activities related to one or both of the areas 

being addressed by this RAM Plan: 
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 A Phase I investigation was undertaken which focused on several areas of concern 

identified early on by MassDEP with the goal of providing sufficient data to be used to 

Tier classify the Site under the MCP.  

 The Phase I Report (Foster Wheeler, 1997), Tier Classification, and Tier IA Permit 

Application were submitted to MassDEP on October 20, 1997. A Tier IA Permit (Permit 

No. 100223) was issued to the FSJDG with an effective date of July 27, 1998.   

 A Phase IIA Investigation was performed that focused on a site-wide groundwater 

assessment. This initial investigation did not indicate any significant groundwater 

contamination in the vicinity of the two areas addressed by this RAM. 

 The Phase IIB Investigation was conducted in 2000 that included field x-ray fluorescence 

(XRF) screening and fixed laboratory analysis of background soil samples and soil samples 

from the FTRBA and the CWA. All soil boring samples were field screened for total 

mercury, lead, and volatile organic compounds (VOCs). The concentrations of antimony, 

barium, lead, and zinc in the shallow soil at the CWA exceeded their respective Upper 

Concentration Limits (UCLs), as described in 310 CMR 40.0996(6). Therefore, these soils 

present a Risk to Public Welfare, as well as a Risk to Human Health and the Environment, 

as defined in the MCP. Four inert munition debris items also were found and removed from 

the CWA during this field effort. For these reasons, a permanent fence was installed around 

the CWA under an Immediate Response Action (IRA) in 1999 to isolate the area from 

recreational users until it could be remediated. 

 The Phase IIC Investigation was conducted in 2001. This investigation focused on 

sediment, surface water, and groundwater sampling, a groundwater flow evaluation, and a 

bathymetric survey of the ponds.  Soil borings in the southern portion of the Site were used 

to establish background conditions.  The soil samples were analyzed for the Target Analyte 

List (TAL) metals, hexavalent chromium, explosives, VOCs, and semi-volatile organic 

compounds (SVOCs). Other than the groundwater sampling, there was little activity in the 

RAM Areas (FTRBA and CWA) during this phase of investigation. 

 The Phase IID Investigation was conducted in 2003, focusing on environmental risk 

characterization.  This investigation included the collection of surficial and subsurface soil 

samples from the SCCA, which were analyzed for the TAL metals, total mercury, 

methylmercury, explosives, VOCs, SVOCs, and total cyanide. There was little 

investigation activity in the RAM Areas during this phase. 

 A Draft Phase III Remedial Action Plan (RAP) was developed in 2007 to identify and 

evaluate comprehensive remedial alternatives for the areas of concern identified through 

the Comprehensive Site Assessment.  The soils in the SCCA were addressed in the draft 

Phase III report. Based on the results of this report, data gaps were identified and additional 

sampling was recommended to enable a more refined and focused remedial cost estimate 

to be developed. 
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 A Supplemental Phase III Investigation was completed in late 2008 and early 2009 to fill 

the data gaps identified in the Draft RAP. This investigation involved collecting soil 

samples from the CWA and analyzing them for the Resource Conservation and Recovery 

Act (RCRA) 8 metals, explosives, VOCs, and SVOCs. During this investigation in 2008, 

magnetometer and electromagnetic induction (EMI) surveys were performed to estimate 

the footprint of buried metallic objects in the area.  In addition, based on this survey, six 

exploratory trenches were dug in the vicinity (north and south) of the fenced CWA to 

characterize the nature and extent of the buried metallic debris potentially present outside 

of the existing fenced area. No indications of CWA-type wastes were observed in these 

trenches and soil evaluation indicated that the areas were relatively undisturbed. 

 A Revised Draft Phase III RAP was submitted to MassDEP in 2009. This report updated 

the prior Draft Phase III RAP using the data from the Supplemental Phase III Investigation.  

 The FTRBA was more thoroughly investigated in 2012. The additional activities included 

exploratory trenching at six locations in the hillside that were believed to be the backstop 

berm for the Former Test Range. Trenches were cut into the berm on each side of the two 

brick, concrete and timber rubble piles that were previously observed during 

reconnaissance.  This debris appears to be remnants of historical target or other range-

related structures. Similar trenches also were dug into the far left and right sides of the 

berm within the lateral bounds of the area indicated on the historical aerial photographs to 

be the FTRBA. Several projectiles from 20mm rounds were found during the trenching 

activities.  A non-intrusive investigation of the two “bunker” locations depicted on the 1968 

historical site base map (see Figure 3-2) was performed using hand-held metal detectors. 

A non-intrusive investigation of the locations of the “Environmental Test Facility” and 

“Test Slab” depicted on that 1968 historical site map also was performed. 

 A Re-Baselining Sampling Investigation was conducted site-wide in 2015 largely in 

response to the occurrence of a long term storm event in March of 2010 that resulted in the 

highest flow volumes recorded for the local river/stream system in the 50 years of recording 

history.  This massive influx of water caused most of the sediment characterization data 

and certain other prior sampling results to no longer be reliably representative of current 

Site conditions. In addition, the soil in a number of additional locations associated with the 

Former Test Range in the SCCA was sampled. These locations included:  

o an area in front of the far-range firing position;  

o an area containing heavy steel plates located down the hill from the far-range firing 

position (west of the Factory Pond foot bridge);  

o an area in front of the near-range firing position;  

o the Former Test Range floor in front of the FTRBA; 

o the FTRBA itself; and  

o a possible overshoot area above/behind the FTRBA.  

These sampling results were used to determine soil leachability properties and establish the 

FTRBA soil characteristics relative to disposal requirements and disposal facility waste 

acceptance criteria. 
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3.4 NATURE AND EXTENT OF CONTAMINATION 

A condition of No Significant Risk to public welfare, as defined under the MCP, cannot be 

demonstrated based on a comparison of exposure point concentrations and UCLs at the CWA. 

Since concentrations of lead and nickel in the soil and groundwater exceed the UCLs at the CWA, 

this area also presents a risk to human health and the environment, as defined in the MCP (310 

CMR40.0994 (3)). 

Given the historical use of the Site and findings of previous investigations (which included the 

identification of geophysical anomalies in some areas), there may be metallic debris, projectiles, 

and items that are a potential source of contamination or could present a potential explosive hazard. 

Therefore, a risk to public safety exists at both the CWA and the FTRBA Areas. This RAM is 

intended to eliminate or reduce the risk to public safety at these areas at the Site. This RAM is also 

intended to reduce the risk to human health and the environment at both Areas, and the risk to 

public welfare at the CWA. 

The current and foreseeable use of the Areas that are the focus of this work is as designated 

Conservation Land. 

3.5 RELEVANT REGULATIONS 

The Fireworks Site is regulated under the MCP, 310 CMR 40.0000, and the proposed removal 

actions will be conducted under the provisions of 310 CMR 40.0444(1)(a)-(i).  

As described above, the Wetlands Protection Act also applies to the Site, and this RAM Plan will 

be implemented in accordance with an Order of Conditions issued by the Town of Hanover Cons 

Com. In addition, because the proposed RAM actions will require the alteration of more than one 

acre of land where discharges could potentially enter a wetland or water of the United States, 

coverage under the EPA National Pollutant Discharge Elimination System (NPDES) General 

Permit for Discharges from Construction Activities is required. Tetra Tech will prepare a project-

specific Stormwater Pollution Prevention Plan (SWPPP) for the project as required by the NPDES 

Construction General Permit. 

The Cooperating Parties hereby certify that, based upon information and opinions provided by 

the LSP, sufficient financial resources are available to manage excavated materials in the manner 

and time frames specified at 310 CMR 40.0030. 

4.0 RELEASE ABATEMENT MEASURE PLAN (310 CMR 40.0444(1)(A)-(I)) 

This RAM Plan has been prepared in accordance with 310 CMR 40.0440 to serve as written 

notification to MassDEP of the intent to implement a RAM. The RAM consists of excavation and 

off-site removal of metallic debris, construction debris, and associated contaminated soil on 

property owned by the Town of Hanover. Work will be performed in accordance with all 

applicable federal, state, and local regulations, including, but not limited to the MCP and OSHA 

regulations (including, but not limited to, 29 CFR 1910.1000, 29 CFR 1926, and CFR 1910.120) 

and other applicable regulations regarding health and safety.  
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4.1 HEALTH AND SAFETY PLAN (310 CMR 40.0441(6)) 

A site-specific Health and Safety Plan (HASP) for the RAM activities was prepared as an update 

to the prior HASP that was used during the re-baselining sampling performed in 2015.  The 

updated HASP is available upon request. The HASP documents methods to protect workers and 

the public and discusses health and safety procedures to be followed while implementing the RAM, 

including worker safety and health, chemical and physical hazards, and training requirements. Best 

management practices (BMPs) will be implemented throughout the RAM that also will enhance 

worker safety and the public safety. These include the installation and maintenance of erosion and 

sedimentation controls in the upland areas; turbidity barriers or other features required by the 

wetlands Order of Conditions around shoreline work areas; stockpile management procedures; and 

the decontamination of vehicles leaving the RAM work areas. 

All field personnel, including subcontractors, will be required to review the updated HASP and 

provide written acknowledgment of their review. In addition, a tailgate safety meeting will be held 

at the beginning of each workday to discuss relevant or task-specific safety issues and precautions 

for that day. Site-specific Standard Operating Procedures (SOPs) have been developed for a 

number of the RAM activities and been incorporated into this RAM Plan integrally or by 

attachment.   These will be revised or adjusted, as warranted, by any changed conditions 

encountered in the field. 

Several former service roads and walking paths provide access to the RAM work areas. To protect 

the public during field operations, the existing roads/paths into the work areas will be blocked with 

a temporary construction fence and “No Trespassing” signs will be posted around the perimeter of 

the work area indicating that work is ongoing and the area is temporarily closed for public safety 

reasons (see Section 4.2.1 for more details). A safety-related construction exclusion zone will be 

set up around the work areas that will only be accessible to authorized personnel. 

In accordance with 310 CMR 40.0018 of the MCP, the potential for fugitive dust or volatiles to be 

released from the site during the RAM was considered. No volatiles were among the contaminants 

associated with either the CWA or the FTRBA. As such, no gaseous contaminant releases are 

expected. Particulate generation during excavation or re-grading activities is possible, but is 

expected to be minimal. The soil removed from the CWA will not be completely dry and may be 

moist due to the shallow depth of the groundwater; the potential for dust emissions is low.  The 

soil at the FTRBA will be drier but very sandy and not very susceptible to wind entrainment.  Both 

work areas are located within wooded or thickly vegetated areas that will provide shielding from 

surface wind.  In addition, the nearest public area to the work areas is the Waterford Housing 

Development to the east of the FTRBA.  This area is separated from the work area by a forested 

hill.  A treed and vegetated hill and approximately 500’ of horizontal distance separate the work 

area from the closest of the houses in this development. In light of the aforementioned 

characteristics, no air monitoring is warranted. Tetra Tech will, however, continue to evaluate 

conditions in the work areas during implementation of the RAM.  If dusty conditions are created, 

the work will be adjusted and/or dust suppression using a fine water spray will be performed until 

the conditions no longer exist. 
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4.2 PROPOSED REMEDIAL ACTIVITIES 

The activities conducted under this RAM will take place in two areas of the Site: the FTRBA and 

the CWA. The objective of the RAM is to achieve conditions of “No Significant Risk” at the two 

areas by removing the surface and subsurface metallic debris, inert munitions debris and inert 

projectiles, potentially impacted soil, and any material potentially presenting an explosive hazard 

(MPPEH). This RAM Plan addresses the following major activities: 

1. Site Access and Security; 

2. Mobilization and Site Preparation; 

3. Excavation and Screening of Soil with Metallic and Range-Related Debris; 

4. Instrument-Assisted Inspection and Classification of the Excavated Material and 

Management of MPPEH; 

5. Soil Handling and Sampling; 

6. Analytical Methods; 

7. Disposition of Soil and Excavated Debris; 

8. Site Restoration and Environmental Monitoring; and 

9. Demobilization. 

A RAM Completion Report will be prepared at the conclusion of the field activities. 

Each of these field activities is discussed further below.  

 Site Access and Security 

Work to be conducted under this RAM Plan will take place on property owned by the Town of 

Hanover and the Town of Hanover acting by and through the Hanover Cons Com.  Vehicle access 

to the work areas will be via an access road through land owned by the Drinkwater Investment 

Corporation.  In support of this RAM, updated access agreements between Tetra Tech and each 

entity (i.e., the Town of Hanover and the Drinkwater Investment Corporation) were executed.   

Given that RAM work areas are in accessible public land, maintaining site security and protecting 

the public during the fieldwork was an important planning consideration. A series of meetings and 

communications with representatives of the Town of Hanover Fire Department and Police 

Department were held in anticipation of the RAM field mobilization.   

Tetra Tech will establish restricted exclusion zones in association with the work areas to keep 

members of the public out of active excavation areas and areas of frequent vehicle and equipment 

movement.  A warning sign, shown in Figure 4-1, will be posted at specific locations identified by 

the Town of Hanover Police Chief to deter unauthorized individuals from entering the work area. 

Temporary caution tape will be strung across the access roads that will not be actively used for 

RAM equipment and vehicle movement and some footpaths during the field work. Movable high 

visibility plastic fencing will be installed across the main access road through the Drinkwater 

Investment Corporation property into the work area to restrict access when the road is not in use 

for RAM activity.  A sketch showing the locations of the public safety measures related to 

restricting site access (e.g., signage, fencing and caution tape) is provided in Appendix B. 
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Notification of abutters to the Site in the vicinity of the RAM work areas was discussed as part of 

the planning meetings with Town representatives.  The Town agreed to identify the abutters that 

should be notified and to send a notification to them once Tetra Tech established a firm 

mobilization date for the RAM fieldwork. A pre-construction meeting will be held with the Town 

of Hanover prior to the beginning of the fieldwork.  A project field schedule will be provided to 

the Town at that time. MassDEP also will be notified at the same time as the Town of Hanover, 

which will be at least 72 hours prior to field mobilization. 

 Mobilization and Site Preparation 

Prior to mobilization, Tetra Tech will finalize procurements and subcontracts with the laboratories 

and the other required subcontractors and prepare the field equipment, supplies and personnel for 

mobilization to the Site. Concurrent with this activity, notification will be provided to the Town 

of Hanover and MassDEP. An inventory of available in-hand Tetra Tech supplies and equipment 

will be conducted prior to initiating the fieldwork and any additional required supplies and 

equipment will be secured. A sign will be displayed at the site that is not less than two square feet 

or more than three square feet bearing the words: “Massachusetts Department of Environmental 

Protection – File Number SE 31-1149”. The boundary of any delineated wetland near the work 

area will be marked by wooden stakes or flagging until the completion of the work. 

Access to the work area will be via the Drinkwater Investment Corporation property (adjacent to 

the P.A. Landers operation).  Access will be coordinated with the Drinkwater Investment 

Corporation (P.A. Landers) and strictly controlled at the entry control point. P.A. Landers has 

already improved the gravel roadway on the Drinkwater Investment Corporation property to a 

width of 22 feet to the boundary with the Town of Hanover property.  Therefore, no additional 

access road improvements are needed or proposed on the Drinkwater Investment Corporation 

property.  

The access roads on Town of Hanover property will be widened as needed to meet the requirements 

of Town and State emergency response vehicles and the RAM construction equipment. The current 

roadways vary in width from 8 to 12 feet. The access roads will be widened to 16 feet through the 

cutting of vegetation and limited stump removal, as necessary. All intrusive clearing, grubbing or 

tree removal activities will be performed with UXO technician support in case the ground 

disturbance exposes an item that may be MPPEH. Branches that currently overhang and block the 

access roads to be used during the RAM will be trimmed, and brush growing along the sides of 

the narrow access roads will be removed.  An overhead clearance of 12 feet will be established for 

emergency vehicles and heavy machinery. The site preparation effort also will include spot repair 

of the most significant erosion gullies in the access roads through grading and the placement of 

dense grade aggregate material, where needed, to provide a smooth accessible surface. The portion 

of the access road directly in front of the CWA land-side gate will require significant repair and 

re-grading. Vegetation also will be cleared from the planned laydown areas where the excavated 

soil and debris will be staged and stockpiled.  

Clearing activities will be performed by a subcontractor and will include (but are not limited to):  
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 Staking and flagging of the designated work areas. Flagging will consist of wooden stakes 

with high-visibility ribbon tied to the top. The flagging will be spaced adequately to allow 

operators to easily identify the designated work areas.  

 Removal of surface debris from the access road corridor. 

 Removal of existing standing trees, brush, downed timber, logs and other growth in the 

designated/flagged areas. Stumps shall be cut level with the ground surface. The cutting of 

mature trees will be minimized to the extent possible given the objectives of the RAM. 

 Grubbing of stumps in designated areas, as required, based on a field determination.  

The subcontractor shall supply all labor, equipment, personal protective equipment and 

supervision of personnel required to accomplish the clearing of the designated areas.  

The choice of equipment to be used in clearing the brush/undergrowth shall be determined by the 

heavy equipment subcontractor.  

The cut brush and small vegetation will be chipped on-site and placed at designated on-site 

locations as determined by the Cons Com Agent (typically on the existing walking paths).  A 

number of large trees (both pine and hardwood) in certain areas to be excavated will need to be 

cut down.  The branches and limbs from these trees also will be chipped and the chips placed on-

site. Logs will be removed from the Site by the subcontractor. Stumps will be piled and then 

removed from the Site and disposed of at an approved facility. 

After clearing the access roads, the subcontractor will set up the materials staging areas and will 

provide a port-o-john. Due to the relatively short duration of the fieldwork, project vehicles will 

be used in lieu of an on-site field office trailer. 

The areas that will be used for screening and stockpiling soils are shown on Figure 4-2. The 

screening and stockpile area for soils from the CWA will be located in a previously disturbed 

portion of the Site largely underlain by asphalt pavement or hard-pack fill. Much of this area is not 

vegetated and the vegetation currently present is mostly scrub.  The screening and stockpiling area 

for the FTRBA will require removal of a number of large pine trees.  The berm itself is a relatively 

steep slope, so some clearing will need to be done upslope from the berm face. It should be noted 

that the area shown on Figure 4-2 may be adjusted in the field at the time of clearing to minimize 

large tree removal or remove trees that could cause a safety threat or slope stability problem. 

As presented in the NOI and stated in the OOC, erosion and sediment controls will consist of filter 

socks at the down-gradient side of the work area.  A silt (turbidity) curtain is proposed in Factory 

Pond to control the migration of silt and sediment. The silt curtain will have a skirt that is 

impermeable. This type of turbidity curtain is designed specifically for maximum silt control in 

ponds and lakes. Stockpiled soils will be underlain by polyurethane sheeting and covered daily 

with polyurethane sheeting until removed from the Site or re-used. All sedimentation barriers will 

be maintained in good condition until all disturbed areas are stabilized with vegetation or other 

means. 

As part of site preparation at the CWA, the upland side of the existing chain-link fence will be 

removed. The rest of the existing fencing will remain in place until such time as no risk in the area 
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is determined. If additional metallic debris is found to be present below the groundwater table in 

the CWA, the upland side of the existing chain-link fence will be re-installed. 

 Excavation and Screening of Soil with Metallic and Range-Related Debris  

Excavation and screening work will be completed by Tetra Tech Unexploded Ordnance (UXO) 

Technicians that have or will obtain a Massachusetts Hydraulics License to operate heavy 

machinery. The UXO Technicians conducting operations will be equipped with the following: 

 Magnetometers and/or all-metals detectors; 

 Appropriate means for marking anomalies to avoid; 

 Appropriate brush cutting equipment; 

 Field Logbook and/or personal digital assistant (PDA) for recording data; 

 Camera; 

 Communications equipment; and 

 Appropriate PPE for brush cutting equipment. 

A heavy equipment operator subcontractor will provide a screener with a 6-inch grizzly and 3-inch 

and 3/4-inch interchangeable screens for sifting purposes. The screener will be staged in the area 

south of the existing berm in the FTRBA (see Figure 4-2) and will be placed on polyethylene liner 

to prevent contact of excavated material with surface soil.  The screener will be moved to the CWA 

work area when the FTRBA is complete and placed on polyurethane. 

Once the UXO Technicians have completed the instrument-aided surface sweep, the designated 

locations will be excavated using a subcontractor-provided excavator. Excavated material will be 

removed in approximately 6” lifts and screened and classified by UXO personnel. The UXO 

personnel will use suitable hand-held metal and non-ferrous metal detector systems. A loader will 

be used to feed the excavated material into the screening plant. A UXO Technician will be 

positioned at a safe distance to continuously observe the 6-inch-plus and 3/4-inch-plus material 

coming off the screen for the potential presence of MPPEH.  

Screened soil will exit the screener via conveyors after it passes through the 6-inch grizzly, 3-inch-

plus and 3/4-inch-plus screens. A Tetra Tech UXO Technician will perform an instrument-assisted 

inspection of the screened material streams exiting the conveyers.  When a suspect item is 

uncovered, Tetra Tech will treat it as MPPEH. The UXO Technician will then inspect the item, 

attempt to determine what it is, assess its condition and, if possible, make a positive determination 

as to whether it is Material Documented as Safe (MDAS) or Material Documented as an Explosive 

Hazard (MDEH) (see Section 4.2.4 below). The screened fines will be stockpiled on a liner 

adjacent to the screening operation for further inspection and/or sampling. The remainder of the 

material (6-inch-plus, 3-inch-plus, and 3/4-inch-plus) will exit the screens separately and will be 

staged in approximately 100 CY conical piles for further inspection and/or sampling. 

If there is excavated soil to be disposed (based on sampling), it will be managed in compliance 

with the MCP (310 CMR 40.0030). Specifically, the soil will be stored on-site in conformity with 

310 CMR 40.0036 (Management Requirements for Storing Remediation Waste) and required off-

site transport & disposal (T&D) will be conducted pursuant to 310 CMR 40.0034 (Bill of Lading 
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Process). The soil will be profiled with a sampling and analytical testing program to determine if 

it requires removal from the Site and, if so, where it must be sent for disposal. Sampling of these 

piles is detailed below. 

Soil to be removed from the designated areas of the FTRBA will be excavated to an approximate 

depth of 36 inches into the existing berm face. Soil removal at the FTRBA will continue until no 

more metallic range-related or munitions-related debris is encountered.  Soil excavation in the 

CWA will be to the top of the existing groundwater table. Groundwater is not anticipated to be 

encountered above 18-inches bgs during excavation activities in the CWA. Excavation will be 

halted when groundwater is encountered. In addition, removal may reach out past the shoreline for 

a few feet into Factory Pond only to recover metallic items on the surface of or sticking out of the 

sediment. Care will be taken to minimize the disturbance and removal of sediment if this recovery 

is performed.  

The following procedures will be adhered to while refueling heavy equipment at the Site: 

 Refueling of equipment (e.g., backhoe, front end loader, screener) will only be performed 

on an impervious surface or in a designated area with secondary containment.  A spill kit, 

including absorbent materials (e.g. speedi-dry), a shovel, and a hazardous waste drum, 

will be readily available to contain and control any spills occurring during refueling 

operations. 

 A secondary containment area will be prepared beneath the refueling operations by using 

suitable liners and/or trays. 

 A drip catch basin also will be used as secondary containment. The basin, capable of 

containing 15-20 gallons of fuel, will be placed under the nozzle of the refueling vehicle 

and the intake of the vehicle being refueled. 

 All spills occurring during refueling operations, no matter how small, will be reported 

immediately to the on-site Hanover Fire Department representative. 

 Instrument-Assisted Inspection and Classification of the Excavated Material and 

Management of MPPEH 

Potential explosive hazards will be minimized through the performance of the excavation work by 

UXO Technicians, and the use of properly trained and experienced staff, safe work practices, 

engineering controls, and adherence to proven procedures. Safety is the primary concern during 

activities in which items potentially presenting an explosive hazard could be encountered. In 

addition to Tetra Tech UXO personnel, a Hanover Firefighter also will be stationed at the Site 

during the intrusive activities in each area. Personnel engaged in these efforts will adhere to the 

provisions of the site-specific HASP. The Senior UXO Technician will have overall responsibility 

and accountability for all munitions-related activities. Only the designated UXO Technicians will 

be authorized to identify, classify, handle, and/or move munitions-related items in accordance with 

the approved plans and procedures. 
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If debris is recovered that is MPPEH, it will be inspected for purposes of classifying the item(s). 

If it is determined that the item(s) poses an explosive hazard, the on-site Hanover Firefighter will 

notify the Town of Hanover Fire Department, who will in turn notify the Town of Hanover Police 

Department. The Town of Hanover Fire Department will then notify the Massachusetts State 

Police Bomb Squad who will dispatch a team to the Site. Tetra Tech will secure the suspect item(s) 

until the Massachusetts State Police Bomb Squad arrives and takes control and responsibility for 

the item(s). The Massachusetts State Police Bomb Squad will be responsible for the transportation 

and/or local disposition of any items believed to pose an explosive hazard.  

The on-site MPPEH handling procedure will be as follows: 

 When a suspect item is uncovered, it will be treated by Tetra Tech as MPPEH. Tetra Tech’s 

designated trained UXO Technician would then inspect the item, attempt to determine what 

it is, assess its condition and, if possible, make a positive determination as to whether it is 

MDAS or MDEH. The on-site Hanover Firefighter will be informed immediately of the 

discovery and be continually apprised of the classification progress. 

 MDAS will be suitably containerized by Tetra Tech, accumulated and temporarily stored 

on-site in labeled 55-gallon drums, secured at the conclusion of each working day, 

eventually transported off-site, and de-militarized by melting or shredding; a Certificate of 

Destruction will be obtained.  Tetra Tech will document each item by taking a photograph 

(individually or in a group of similar items) and recording the item on an Incident Report 

Form.  All Incident Reports will be compiled into a weekly “Munitions Snapshot” log.  A 

number of similar MDAS items may be documented as a group if they are discovered at 

the same location at the same time. 

 If an item is classified as MDEH or as MPPEH that cannot be opened or unequivocally 

determined to be MDAS, Tetra Tech’s designated UXO Technician will make an initial 

assessment as to whether the discovered item is safe to move or not. 

 If the item is positively determined to be safe to move, it will be taken to a nearby location 

outside of the active excavation zone but within the construction safety exclusion zone, 

where it will be secured and guarded by Tetra Tech. Tetra Tech will document the item by 

taking a photograph and recording the item on the Incident Report Form.  The on-site 

Hanover Firefighter also will assess the item and determine if it may be left at this location 

until the end of the work day or if it must be removed and disposed at that time.  The 

Hanover Firefighter will notify others at the Town of Hanover Fire Department with the 

details of the discovered item and situation. Tetra Tech will notify MassDEP at the same 

time that the Hanover Firefighter notifies other members of the Hanover Fire Department. 

Members of the Town of Hanover Fire Department or the Hanover Police Department will 

respond to the notification as the Town of Hanover Fire Chief directs, ensure the security 

of the item, and notify the Massachusetts State Police Bomb Squad, as required.  Tetra 

Tech will secure and guard the item until the Town of Hanover Fire Department or the 

Massachusetts State Police Bomb Squad assumes responsibility for its security and 

disposition.  
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 If the item is determined to not be safe to move, it will be left in place and the field team 

will pull back from the immediate area to at least a distance determined by the Senior UXO 

Supervisor. The on-site Hanover Firefighter may provide input to this determination as 

appropriate. All work within that evacuation distance will be stopped. Without moving the 

item, Tetra Tech will document it to the extent possible without moving or uncovering it 

by taking a photograph and recording the item on an Incident Report Form.  The Hanover 

Firefighter will notify others at the Town of Hanover Fire Department and/or the Hanover 

Police Department of the situation.  Tetra Tech will secure and guard the item until the 

Hanover Fire Department or Hanover Police Department takes over its security. The 

Hanover Fire Department will notify the Massachusetts State Police Bomb Squad of the 

discovery.   

 An ambulance, a Town of Hanover Fire Department fire truck, and Town of Hanover 

Police personnel will be sent to the Site at every notification to the Massachusetts State 

Police Bomb Squad. Once the Massachusetts State Police Bomb Squad arrives at the Site, 

they will take over the handling and disposal of the discovered item and make their own 

assessment of the situation. At their discretion and in consideration of the risks to the 

public, workers, facilities and equipment, the Massachusetts State Police Bomb Squad 

may: 

 Determine that the item must be destroyed where it is; 

 Determine that careful movement of the item, for a limited distance and using 

their prescribed procedures, is both necessary and allowed. In such circumstances, 

destruction may be performed by the Massachusetts State Police Bomb Squad in 

the general vicinity of discovery; 

 Determine that the item may be moved to a suitable on-site location that has been 

prepared for destruction by detonation and destroyed; or 

 Determine that the item may be moved to a suitable off-site location and 

destroyed. 

 Tetra Tech will document the final disposition of the item in the item’s Incident Report 

Form. If the item is destroyed by detonation on-site, Tetra Tech will take a post-Blow-in-

Place (BIP) surface soil sample using either the established  "7-wheel composite" or the 

incremental sampling methodology (ISM) over a specific area of defined size and analyze 

it for explosives compounds.  No pre-BIP soil sampling is proposed. If requested, Tetra 

Tech will coordinate with the Massachusetts State Police Bomb Squad to prepare a safe 

on-site location for the destruction of MDEH and any MPPEH that cannot be opened or 

determined to clearly be MDAS through clearing or the placement of engineering controls 

(such as sand bags, an earthen cover, or other controls specified by the Massachusetts State 

Police Bomb Squad).   Inert debris from any on-site detonations will be recovered and 

containerized by Tetra Tech for subsequent demilitarization, certification, and disposal. 

 The Tetra Tech Field Operations Lead / Environmental Safety Supervisor (ESS) will 

maintain a daily log of the Town of Hanover Fire Department, Town of Hanover Police 
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Department and Massachusetts State Police Bomb Squad personnel present on-site for 

purposes of accountability and future cost reimbursement.  The log will record the person’s 

name, affiliation, date, time arriving on-site, time leaving the site, and purpose for being 

on-site. The Massachusetts State Police Bomb Squad also will record and log every 

demolition shot they perform.  This log also will itemize the types and numbers/amounts 

of materials consumed in the disposal activities (e.g., perforators, detonating cord, delay 

Primadets, explosive boosters). The Tetra Tech Senior UXO Supervisor will compile a 

daily report documenting all munitions-related activities. 

If the RAM uncovers multiple MDEH or MPPEH items that cannot be opened or clearly 

determined to be MDAS in either the FTRBA or the CWA, the work at the Site will stop and the 

Site will be secured until a new path forward for managing these and any similar items potentially 

present is developed by Tetra Tech, the Town of Hanover, the Massachusetts State Police Bomb 

Squad, and MassDEP. While this possibility has been recognized and contingency plans discussed, 

the complete new path forward is beyond the scope of this RAM and is not described in this RAM 

Plan. 

 Soil Handling and Sampling 

Soil sampling will be performed with various objectives to support the RAM. These objectives 

include: the characterization of soil and debris for materials handling and waste disposal; 

establishing the residual soil concentrations at the limits of the excavations; and testing any soil 

imported for fill or restoration for acceptability. 

4.2.5.1 Characterization of the Separated Screened Soil 

Excavated soil that is separated from the metallic and construction debris will be sampled 

following the screening operation.  Screened soil will have passed through a series of screens (e.g., 

6-inch grizzly, 3-inch-plus, and 3/4-inch-plus screens). The screened fines (less than 3/4 inch) will 

be placed in batches on a polyethylene liner in the staging area to prevent the excavated material 

from contacting and mixing into the native surface soil of the staging area.  Each batch of screened 

soil will typically not exceed 100 CY.  The stockpiled screened soil will be composite sampled 

and analyzed to determine if that batch of soil meets the MCP Method 1 S-1 Standards.  Each 

composite sample will be comprised of 30 subsamples collected from throughout the stockpile so 

that the composite sample is representative of the overall stockpile.  Soil determined to meet the 

Method 1 S-1 Standards will be eligible for on-site re-use as backfill (see below). Fill also will not 

contain trash, rubbish or debris. Various analytical turnaround times (TATs) may be specified to 

obtain these analytical results in a timeframe that will not unduly restrict on-site operations or 

material flows.  If the analytical results indicate that a batch of stockpiled soil was not suitable for 

re-use as on-site backfill, that batch would be designated for off-site disposal and sampled and 

analyzed for the waste acceptance criteria of the potential disposal facility(s). 
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4.2.5.2 Characterization of the In-situ Post-Excavation Residual Soil 

Soil at the surfaces after the excavations at the FTRBA and the CWA will be sampled to document 

the soil characteristics at those locations at that point in time, prior to the re-grading and restoration 

of the area. 

The sampling approach employed during the re-baselining sampling of the FTRBA in 2015 will 

be mimicked for the post-excavation sampling in this area.  The same six decision units (DUs) will 

be designated for the RAMs sampling: 

 The excavated area in front of the berm 

 The four quadrant-based DUs on the excavated berm - 

 Quadrant 1 (Lower Left as seen from the access road) 

 Quadrant 2 (Lower Right) 

 Quadrant 3 (Upper Left) 

 Quadrant 4 (Upper Right) 

 The excavated area behind the berm 

Each quadrant / DU will be sampled in the depth interval of 0”-6” below the new excavated 

exposed surface. All sample increments for the 0”-6” replicate samples will be collected using a 

6” long disposable plastic trowel and placed in labeled Ziploc bags. Thirty (30) ISM sample 

increments will be collected from each DU.  Best efforts will be made to collect the increments in 

the characteristic ISM grid pattern within the DU to the extent practical given the slope and 

possible benching of the excavation. One of the DUs at the FTRBA will be randomly selected and 

replicate ISM samples will be collected (i.e., an original and two replicate ISM samples). A Field 

Log Book will be kept to record a number of key field parameters and observations made during 

the soil sampling activities. In addition, photographs will be taken of various phases of the soil 

sampling.  

The soil associated with these surface samples will almost certainly be moved and/or covered 

during the final grading and restoration of the FTRBA. Nonetheless, obtaining representative 

samples at the outer edge of the zone that contained the metallic debris was determined to be 

prudent.   

A similar post-excavation sampling approach will be applied at the CWA.  Four (4) DUs will be 

designated for this area: 

 Quadrant 1 (Front Left as seen from the access road) 

 Quadrant 2 (Front Right) 

 Quadrant 3 (Waterside Left) 

 Quadrant 4 (Waterside Right) 

Each DU will include the bottom of the excavation (i.e., just above the groundwater table) and the 

two short side walls of the excavation forming that DU. Each DU will be sampled in the depth 

interval of 0”-6” below the new excavated surface (without collected saturated soil or 
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groundwater). The 30 sample increments collected in each DU will be distributed proportionally 

between the excavation bottom and sidewalls based on the area of the excavated face.  Otherwise, 

the sample collection process will be the same as described above for the FTRBA. 

Again, the soil associated with the exposed surface soil samples in the DWA will likely be covered 

during the final grading and temporary restoration of the area. However, obtaining representative 

samples from the completed excavation surfaces was again considered prudent.   

4.2.5.3 Characterization of Imported Fill Soil 

If some amount of soil must be imported for backfilling or placement as part of the specified 

restoration design, that soil will be sampled prior to being accepted for delivery to the Site. The 

volume of soil that may be needed for this purpose is not anticipated to be large and would likely 

be obtainable from a single source and stockpile.  Accordingly, only one composite grab sample 

of this material is expected to be collected and analyzed.  Only soil meeting the MCP Method 1 S-

1 Standards and having the right physical properties for the restoration will be used for this 

purpose. Fill also will not contain trash, rubbish or debris. 

 Analytical Methods 

The analytical program to be applied to all soil samples will mimic that of the most recent soil 

sampling performed for the re-baselining effort in 2015 to maintain consistency of the data 

generated. 

The proposed sampling activities will be performed consistent with MassDEP Bureau of Waste 

Site Cleanup Policy WSC-10-320 Compendium of Quality Control Requirements and 

Performance Standards for Selected Analytical Protocols. Conformance with these protocols will 

result in analytical data with “Presumptive Certainty” status. All data generated will be assessed 

for its usability and representativeness in comparison to the project’s characterization or 

confirmation objectives. 

Off-site laboratory analyses is anticipated be performed by TestAmerica, Inc. of Burlington, VT 

with possible support from the TestAmerica Buffalo, NY or Canton, OH laboratories, if needed.  

This laboratory is preferred for consistency since it was used for the 2015 re-baselining sampling 

and for much of the prior Phase II Investigation analytical work at the Site. The laboratory analyses 

will be performed in accordance with MassDEP Compendium of Analytical Method (CAM) 

protocols for all requested analyses for which CAM protocols have been established. MassDEP 

Analytical Protocol Certification Forms will be prepared by the TestAmerica Project Manager and 

provided to Tetra Tech along with each analytical SDG as appropriate. The sampling results will 

be transmitted electronically to Tetra Tech via corresponding Electronic Data Deliverables 

(EDDs). In association with each EDD, the laboratory will provide two reports in electronic 

format. One will be a full-length (i.e., L4 - Level 4) report with the results and all of the 

corresponding calibration data. The other will be a more abbreviated report (i.e., L2 - Level 2) that 

mimics the L4-Level 4 report but without the calibration data.  It should be noted that for certain 

analyses (e.g., certain analyses to support waste disposal) CAM protocols are not available. For 

these analyses, standard analytical methods will be utilized and all methods will be identified in 
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the associated TestAmerica Final Data Reports.  The data set that will be generated is intended to 

support upcoming soil remediation alternatives evaluation and associated remedial program 

design. Therefore, formal data validation is not proposed. Tetra Tech will, however, review and 

evaluate any broad-spectrum issues that may develop during the implementation of the sampling 

program and associated potential quality assurance/quality control (QA/QC) concerns and any 

adjustments that may have been implemented to address the issues. 

TestAmerica will apply its standard protocol for the preparation of ISM multiple increment 

samples. Specifically, upon arrival at the laboratory, multiple increment samples will be air-dried 

(if required) and sieved through a #10 sieve (2 mm). The material retained on the sieve will be 

reported as a percentage of the dry sample that was put through the sieve. The samples will then 

be ground in a puck mill. After grinding, incremental sub-samples will be created from the original 

sample. These samples will then be subsequently analyzed in accordance with standard procedures 

and CAM protocols. Ottawa sand grinding blanks also will be ground in the puck mill and analyzed 

to monitor the effects of the grinding process on the analytical results. 

The sample identification system to be used during implementation of this RAM Plan will assign 

a unique sample identifier to each soil sample collected.  Data management will be consistent with 

this sample identification system.  The protocol for assigning field sample numbers is described 

below.  Each sample collected will have its own identifier, which will apply for the duration of the 

project.  The sample identifier will consist of an alphanumeric code that will identify the site 

designation, sample type, sample number, and QC sample designation (if applicable).  The QC 

sample identifier also will consist of an alphanumeric code that will identify the QC sample 

designation, sampling date, and sample number (if applicable). All sample identifiers and their 

corresponding locations will be logged in the Field Log Book for future use. 

Table 4-1. Sample Identification Scheme 

Sample ID Component Abbreviation Definition 

Site Identification  FW Fireworks Site 

RAM Area Designation FTRBA Former Test Range Berm Area 

 CWA Cold Waste Area 

Sample Types ISM Incremental Sampling Methodology 

 CGB Composite Grab 

Boundary Q# DU/Quadrant Number 

 SP# Stockpile Number 

QC Designations D Duplicate Sample 

 REP Replicate ISM Sample 

 MS/MSD Matrix Spike/Matrix Spike Duplicate 

Sampling Depth 06 Surface soil sample (0”-6” depth) 

 CMP Composite 

 

Examples: Soil Sample from Quadrant 1 of the Former Test Range Berm Area  
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  Identifier: FW-FTRBA-ISM-Q1-06 

  Descriptions FW   = Fireworks Site 

    FTRBA  = Firing Range Test Berm Area 

    ISM   = Incremental Sampling Method 

Q1   = Quadrant 1 

    06   = Surface Sample 

 

Grab Sample of Excavated and Screened CWA Soil from Stockpile 3  

  Identifier: FW-CWA-CGB-SP3-CMP 

  Descriptions FW   = Fireworks Site 

    CWA   = Cold Waste Area 

    CGB  = Composite Grab 

    SP3  = Stockpile #3 

CMP   = Composite 

 

Field personnel will complete sample labels using indelible ink.  Labels will include the project 

identification, sample identification, date and time of collection, sampler’s initials, sample matrix, 

type of sample (grab or composite), analyses to be performed, and preservative used (if applicable).  

The Table 4-2 identifies the types and number of soil samples currently anticipated to be collected 

and the analyses to be performed to support the RAM. 

Table 4-2. Anticipated Numbers and Types of Soil Samples to be Collected and Analyzed for the 
RAM 

Area / Type Samples Number Metals Explosives Waste Characterization 

(1) 

FTRBA 

Post-

Excavation 

ISM original 6 6010 Metals 

CAM IIIA 

8330 Explosives 

CAM VIII A 

0 

ISM 

replicates 

2 6010 Metals 

CAM IIIA 

8330 Explosives 

CAM VIII A 

0 

CWA 

Post-

Excavation 

ISM original 6 6010 Metals 

CAM IIIA 

8330 Explosives 

CAM VIII A 

0 

Separated 

Screened Soil 

Composite 

Grab 

original 

40 6010 Metals 

CAM IIIA 

8330 Explosives 

CAM VIII A 

TBD 

Composite 

Grab 

duplicates 

4 6010 Metals 

CAM IIIA 

8330 Explosives 

CAM VIII A 

0 

 Matrix Spike 

/ Matrix 

Spike 

Duplicates 

4 6010 Metals 

CAM IIIA 

8330 Explosives 

CAM VIII A 

0 
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Table 4-2. Anticipated Numbers and Types of Soil Samples to be Collected and Analyzed for the 
RAM 

Area / Type Samples Number Metals Explosives Waste Characterization 

(1) 

Imported Fill Composite 

Grab 

1 6010 Metals 

CAM IIIA 

8330 Explosives 

CAM VIII A 

0 

Note: 

(1)    The exact suite of waste characterization parameters to be analyzed will be established upon selection of the 

disposal facility(s).  The parameters may include: Flashpoint; Toxicity Characteristic Leaching Procedure (TCLP) 

Metals; Organic compounds analyses relative to the maximum concentrations associated with the various EPA 

Hazardous Waste “D” Codes or the relevant Extraction Procedure (EP) toxicity threshold; Free Cyanide; Reactive 

Sulfide; pH; and Free Liquid (Paint Filter Test). The required sampling frequency also will be specified by the 

waste disposal facility, but is expected to be on the order of one composite sample per 100 tons of material 

disposed. 

 

Sample holding times for all analyses will not be exceeded. For soil, the holding time for metals 

is 6 months from the time of collection.  For explosives in soil, samples must be prepared within 

14 days and analyzed within 40 days. Samples to be analyzed for metals and explosives will be 

placed in an 8-ounce or larger glass jar or Zip bag for shipment to the laboratory. 

To maintain and document sample possession, chain of custody (COC) records will be kept to 

ensure sample integrity from the collection time through data reporting.  The COC protocol 

provides the ability to trace sample possession and handling.  A sample is considered under custody 

if it is/was: 

 In a person's possession; 

 In a person's view after being in possession; 

 In a person's possession and locked up; or 

 In a designated secure area. 

Personnel collecting samples are responsible for sample care and integrity until the samples are 

properly transferred or dispatched.  The number of people handling a sample will be kept to a 

minimum. 

The sampler(s) will initially complete the COC records that will accompany the samples at all 

times.  The following information shall be indicated on the COC record: 

 Project identification; 

 Signature of samplers; 

 Sample identification, sample matrix, date and time of collection, grab or composite sample 

designation, number of containers corresponding to that sample identification, analyses 

required, remarks or sample location (if applicable), and preservation method(s); 

 Signature of the individual relinquishing the samples; and 

 Name of the individual(s) receiving the samples and air bill number, if applicable. 

The same COC form utilized for the 2015 re-baselining sampling will be used for this RAM.  

Samples for off-site laboratory analysis will be shipped via Federal Express or by courier for 
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overnight delivery in waterproof coolers using the procedures outlined below.  The samples 

collected for this project shall be considered low-level or environmental samples for packaging 

and shipping purposes.  The sample packing procedures are as follows: 

 Fill out the pertinent information on the sample label, and ensure agreement with the COC. 

 Place about 3 inches of cushioning material (such as vermiculite or bubble pack) in the 

bottom of the cooler. 

 Wrap the sample containers in bubble pack.  Place containers in the cooler in such a way 

that they will not touch during shipment. 

 Put in additional packing material to partially cover sample containers (more than halfway). 

 Place ice, sealed in plastic bags, around and on top of the containers.  The temperature of 

the samples should be maintained at 4C +/- 2C during shipment to the laboratory. 

 Fill cooler with cushioning material.   

 Close cooler and place signed custody seals on both ends of the cooler. 

The courier will sign the COC as a record of receipt, returning one signed copy to the sampler.  If 

samples are to be shipped via Federal Express or other delivery service, the following steps will 

be taken: 

 Put COC record in a waterproof plastic bag and tape it to the inside lid of the cooler. 

 Tape the drain shut. 

 Secure the lid by wrapping the cooler completely with nylon strapping tape or duct tape at 

a minimum of two locations. 

 Attach completed shipping label to top of the cooler and place signed custody seals on both 

ends of the cooler. 

From the time of sample collection, samples for off-site analysis will be stored on ice at less than 

or equal to 4°C.  The laboratory will record the temperature of the samples upon arrival at the 

facility. 

 Disposition of Soil and Excavated Debris 

The conduct of the RAM will generate or potentially generate a number of waste streams that will 

need to be managed and disposed appropriately.  The amount and characteristics of these potential 

waste streams will be determined by the conditions encountered. Efforts will be made to minimize 

the generation of these wastes to the extent practical. These waste streams are: 

 Soil in Three Potential Categories 

 Soil with all chemistry parameters meeting the MCP Method 1 S-1 Standards; 

 Soil with one or more constituents at concentrations exceeding its MCP Method 1 

S-1 Standard, but such that the soil is not a hazardous waste under RCRA; and 

 Soil that classifies as a hazardous waste under RCRA. 

 Investigation-Derived Waste (IDW) (e.g., personal protective equipment (PPE), disposable 

sampling tools) 

 Municipal / Household Trash (present as the result of past dumping in the area) 
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 Metal and Construction Debris Associated with Past Operations of the Facility 

 Range-related construction debris (e.g., concreate, structural timbers) 

 Inert metallic munitions-related debris 

 Items/Materials potentially presenting an explosive hazard 

Table 4-3 indicates the disposition of the various potential material and waste streams that may be 

generated by the RAM activity in the FTRBA and the CWA.   

Table 4-3. Planned Disposition of the Various Material and Waste Streams that May Be Generated by 
the RAM Activities 

Material / Waste Stream Disposition 

Soil  

- Meeting MCP Method 1 S-1 Standards On-site re-use 

- Not Meeting MCP Method 1 S-1 Standards, but Not 

Hazardous Waste 

Cover at a municipal landfill 

- Not Meeting MCP Method 1 S-1 Standards, and Hazardous 

Waste 

RCRA-permitted landfill 

Investigation-Derived Waste Permitted landfill (Type to be Determined) 

Municipal / Household Trash Town of Hanover Department of Public 

Works (DPW) 

Metal and Construction Debris Associated with Past Operations of 

the Facility 

 

- Range-related concrete construction debris  Recycled 

- Range-related structural timbers construction debris  Recycled or disposed (depending on 

composition) 

- Material Potentially Presenting an Explosive Hazard MA State Police Bomb Squad 

- Munitions-related metallic debris Demilitarization and re-cycling by a 

licensed company (with certification)  

 

Prior to the disposal of any soils, approvals from the selected disposal facilities will be obtained. 

These approvals will be based on a review of the completed waste profiles and supporting 

documentation by that facility, including laboratory analytical results. Soil requiring off-site 

disposal will be tracked using either a Bill of Lading (BOL) or a hazardous waste manifest for 

shipping of contaminated soils. All off-site disposal facilities will be screened by a Tetra Tech 

regulatory specialist using the company’s internal liability minimization procedures prior to 

selection.  Contaminated soils determined for off-site disposal will be placed in lined roll-off 

containers for transport. The containers will be covered and dry swept prior to being removed from 

the Site.  

Municipal and household trash that is incidentally collected along with the materials from the 

historical facility operations will be accumulated in a designated location and/or container for 

removal by the Town of Hanover DPW.  It is not the objective of the RAM activity to collect or 

remove all municipal and household trash present in the work areas.  Used PPE and disposable 

materials will be collected and placed in drums for later disposal. Disposable sampling equipment, 
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latex gloves, glass jars, and sampling scoops will be combined and disposed with any contaminated 

soil. 

Any munitions-related metallic debris recovered from the work areas or potentially generated by 

on-site destruction operations by the Massachusetts State Police Bomb Squad will be collected 

by the UXO supervisor daily and placed in 55-gallon drums for processing to physically alter 

and demilitarize the metal by melting or shredding.  The drums will be sealed and transported 

daily to the secured (fenced and locked) area within the Drinkwater Investment Corporation 

(P.A. Landers) property. A certified subcontractor will be selected to conduct the material 

demilitarization and disposal. The subcontractor will provide demilitarization services in 

accordance with Department of Defense 4160.21-M-1, Defense Demilitarization Manual, and 

will provide a signed certificate of demilitarization/destruction of the inert materials back to 

Tetra Tech. The demilitarized metal will then be recycled. 

 

The subcontractor will coordinate transportation (including documentation) activities for pickup 

at the secured staging/loading location, and will provide a load plan and will have the 

responsibility of how the material is loaded for transport in their approved transport vehicle. The 

subcontractor will assure that the transportation vehicle and driver are appropriately licensed and 

has all appropriate paperwork required for the transportation of the inert materials.  The selected 

subcontractor and receiving/recycling facilities will be reviewed and pre-approved by Tetra 

Tech’s internal auditor. 

 

Tetra Tech will provide the following: 

 All access control to the secured staging/loading area; 

 55-gallon drums placed on pallets; 

 Drums will be sealed and a manifest will be attached to each drum; 

 A signed DoD Form 1348-1A or locally approved form with shipment; and 

 Drums loading onto the transportation vehicle. 

 

All materials transferred from the site to the Massachusetts State Police Bomb Squad will be 

documented and accounted for as described above. The disposition of the chipped vegetation, tree 

trunks and tree stumps also is described above. 

The estimated quantities of materials for off-site disposal are summarized in Table 4-4. 

Table 4-4. Estimated Material or Waste Quantities for Disposal 

Material / Waste Stream Estimated Amount * 

Contaminated Soils 500 cubic yards 

Range-Related Debris (e.g., concrete, metal, timbers) 10 tons 

Municipal and Household Trash 1 ton 

MPPEH 1 ton 

Munitions-Related Metallic Debris TBD 
* The Cooperating Parties hereby certify that, based upon information and opinions provided by the LSP, 

sufficient financial resources are available to manage excavated materials in the manner and time frames 

specified at 310 CMR 40.0030. 
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 Site Restoration and Environmental Monitoring 

The excavation will be backfilled and re-graded with existing non-contaminated soil. If the 

existing soil is geo-technically unsuitable for the restoration specified, additional clean backfill 

will be imported and used as required to restore the area to the pre-existing grade and complete 

the approved restoration. Excavated soils that meet the MCP Method 1 S-1 Standards will be used 

for backfilling of disturbed areas. Site restoration will include the re-grading of the disturbed areas 

and removal of all excavation equipment and protective fencing and signage.  

The disturbed areas in the FTRBA will be graded to a maximum 3:1 slope or to conform to 

surrounding grade and stabilized with loam and seed. This area will then be covered with matting 

to facilitate effective growth and prevent erosion. 

Excavated material in the CWA will be replaced with ¾-inch minus sand and gravel. This area 

would be topped by ¾-inch minus dense grade and 6-inch plus rocks along the Factory Pond 

shoreline, and graded to allow access to the Pond by a launched boat for future remedial activities. 

At this time there is no permanent or final restoration proposed for the access roads or CWA, as 

these areas will almost certainly be re-disturbed and used in future remediation efforts. However, 

erosion and siltation controls will be maintained until the disturbed areas are stabilized to the 

satisfaction of the Conservation Agent. Representatives of the Cons Com or MassDEP will have 

the right to enter and inspect the work area at reasonable hours. 

 Demobilization 

Demobilization will consist of decontaminating all equipment, cleaning the RAM work areas, and 

completing final inspections. The activities will include decontamination and removal of all 

excavation equipment and materials as well as collection and disposal of all contaminated material 

and disposable equipment for which decontamination is inappropriate. Equipment 

decontamination will be conducted based on the usage requirements of each piece of heavy 

equipment. Heavy equipment will be decontaminated using dry decontamination techniques. 

While it is not anticipated that the trucks used to load the containers will come in contact with 

contaminated soils, they will be inspected to ensure that tires are clean of dirt that may be present 

on the ground surface. Any observed soil on the truck tires will be removed prior to leaving the 

Site. Prior to removal from the Site, all decontaminated equipment and material will be inspected 

and accepted by the Field Operations Lead and the Senior UXO Supervisor. These individuals will 

ensure that the decontamination is performed for all equipment and materials. 

Upon completion of these activities, MassDEP, the Town of Hanover and the Town of Hanover 

Conservation Commission will be notified that the RAM fieldwork has been completed. Tetra 

Tech will then facilitate a site inspection to allow compliance with the conditions of the OOC to 

be determined.  Tetra Tech will submit a request for Certificate of Compliance (WPA Form 8A) 

to the Cons Com. 
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5.0 PROCUREMENT  

The procurement of materials and services to support this RAM Plan implementation will 

performed on a competitive basis.  The work has been divided into procurement efforts, which are 

identified in Table 5-1.  These material and subcontract procurements will be initiated in the Home 

Office (HO) to support initial on-site activities, and will be managed from the field for the 

remainder of project activities.  For subcontracted services, statements of work will be prepared to 

support the bid process drawing on or accompanied by the appropriate sections of this RAM Plan.  

These documents will identify the scope of services required, schedule constraints, and submittal 

requirements.  In addition, where appropriate, they will provide a site background summary and 

health and safety requirements for site work.  Procurement personnel will provide the contractual 

and administrative portions of the package for subcontract services. 

Table 5-1. RAM Procurement Summary 

Subcontractor Materials/Services Contract Procurement 

TBD Mobilization Equipment and Supplies FP1 HO2 

TBD Site Preparation, Clearing and Road 

Improvements 

FP 

FUR3 

HO 

TestAmerica 

(with Sole Source 

justification) 

Chemical Analyses of Soil and Waste Samples FUR HO 

TBD Excavation and Screening Equipment and 

Fuel 

FUR HO 

TBD Transportation and Disposal of Contaminated 

Soils, Metallic Debris, concrete, timbers/ 

wood 

FUR HO 

TBD Backfill FP Field 

TBD Site Restoration (including labor and supplies) FUR HO 

Town of Hanover Fire 

Department 

On-Site Emergency Response Support FUR HO 

Town of Hanover Police 

Department 

On-Site Site Security Support FUR HO 

Massachusetts State 

Police Bomb Squad 

MPPEH Response FUR HO 

Notes: 

TBD  To be determined, based upon competitive procurement activities 
1 FP Fixed price 
2 HO Home Office  
3 FUR  Fixed unit rate 

 

Off-site laboratory analysis is expected to be performed by TestAmerica, Inc. of Burlington, VT 

with support from the TestAmerica Buffalo, NY and Canton, OH laboratories, if needed.  This 

laboratory is preferred for consistency since it was used for the 2015 re-baselining sampling and 

for much of the prior Phase II Investigation analytical work.  
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Procurement of materials and equipment will be performed using purchase requisitions. In addition 

to these procurements, local vendors will be identified and accounts established to supply 

commodity items such as office supplies, lumber, rental tools, and building supplies, as needed.  

6.0 IMPLEMENTATION SCHEDULE (310 CMR 40.0444(1)(C)) 

Fieldwork under this RAM is scheduled to begin on or after May 29, 2017 and be completed within 

five to six weeks. The table below summarizes the anticipated RAM schedule: 

Table 6-1. Anticipated RAM Schedule 

RAM Component Anticipated Start / Completion Date 

Procurement April 2017 

Finalization of RAM Plan May 16, 2017 

Site Preparation May 22, 2017 

Mobilization of Excavation Field Team May 29, 2017 

Waste Disposal Completed by July 14, 2017 

     Contaminated Soils Completed by July 14, 2017 

     Range-Related Debris (e.g., concrete, metal, timbers) Completed by July 7, 2017 

     Municipal and Household Trash Completed by July 7, 2017 

     Munitions-Related Metallic Debris Completed by July 7, 2017 

Completion of RAM Field Activities Approximately July 21, 2017 

RAM Completion Report Within 120 days of completion of RAM activities 

 

7.0 REPORTING (310 CMR 40.0445) 

A RAM Completion Report will be prepared and submitted to MassDEP within 120 days of 

completion of RAM activities. The report will document activities at the FTRBA and CWA and 

will include: 

 A succinct summary of information and data pertaining to the investigation, location and 

evaluation of encountered contamination, and of all response actions undertaken; 

 Documentation on the management of contaminated soils removed from the site; and 

 Details on any munitions that were discovered. 

If for any reason a RAM Completion Report is not submitted to MassDEP within 120 days 

following initiation of RAM activities, a RAM Status Report will be submitted prior to the RAM 

Completion Report.  The CPs will solicit comments from MassDEP on a draft RAM Completion 

Report before preparing and submitting a final version. 

8.0 PUBLIC INVOLVEMENT REQUIREMENTS (310 CMR 40.1403) 

In accordance with the requirements of 310 CMR 40.1400, the Town of Hanover has been notified 

of the intent to implement this RAM Plan. A meeting to discuss the proposed RAM Plan actions, 

local response and public safety was held on March 15, 2017 with the Hanover Town Manager, 

Fire Chief, Police Chief, and representatives of the Massachusetts State Police Bomb Squad and 
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the Town of Hanover DPW. A general presentation of the proposed activity associated with this 

RAM Plan also was presented at the March 15, 2017 Cons Com hearing for the wetlands NOI.  

9.0 LICENSED SITE PROFESSIONAL (310 CMR 40.0444(1)(G)) 

The Licensed Site Professional (LSP) responsible for overseeing the work for this RAM will be: 

Lawrence E. Kahrs, PE, CPG, LSP 

LSP License No. 2890 

Tetra Tech, Inc. 

160 Federal Street, Suite 301 

Boston, MA 02110 
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FIGURES 
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Figure 1-1. Site Layout of the Fireworks Site 
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Figure 1-2. Existing Conditions at the Former Test Range Berm Area and the Cold Waste Area 
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Figure 3-1. 1964 Aerial Photograph with Areas of Disturbance
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Figure 3-2. 1968 Base Map from Atlantic Research Corporation
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Figure 4-1. Town of Hanover “No Trespassing” Sign to Be Posted for the RAM 
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Figure 4-2. Proposed Conditions Plan for the RAM Work Area 
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APPENDICES  
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Appendix A Order of Conditions Issued by the Town of Hanover Conservation 

Commission (Dated April 6, 2017)  
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Appendix B Proposed Locations for the Posting of "No Trespassing" Signs and the 
Placement of Safety Fencing and Caution Tape 
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