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HUMAN HEALTH RISK ASSESSMENT 

DISPOSAL SPECIALISTS, INC. SITE 


ROCKINGHAM, VERMONT 


1.0 INTRODUCTION 

The Disposal Specialists, Inc. (DSI) site baseline human health risk assessment 

(HHRA) was performed in conjunction with the DSI Site Remedial 

Investigation/FeasibiHty Study (RI/FS) in accordance with the Comprehensive 

Environmental Response, Compensation and Liability Act (CERCLA), and the 

Superfund Amendments and Reauthorization Act (SARA). The risk assessment 

process provides for the assessment of potential adverse effects to human health 

and the environment for sites which have been placed on the National Priorities 

List (NPL) by the U.S. Environmental Protection Agency (EPA) . This HHRA 

supplements the draft; RI report previously submitted to EPA, the FS and 

ecological risk assessment which are currently being prepared as separate 

documents. For a comprehensive list of acronyms used in this report, refer to 

Appendix A, 

The primary focus of the HHRA is to assess baseline conditions at the site and to 

evaluate potential risks to human health in the absence of remediation. Baseline 

conditions were defined as conditions existing as of February 1993. The HHRA 

draws on information provided firom site topography and geology, site history, field 

activities, analytical results, screening data, and other sources. Within this 

framework, the risk assessment identifies potential hazards associated with the 

site, selects constituents of concem, assesses the toxicological and/or carcinogenic 

significance of those constituents, develops scenarios for exposure pathways, and 

characterizes potential risks. 
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In the risk assessment process, three primary elements provide the basis to assess 

potential risks at a site. First, an identification of potential hazards is performed 

to assess whether constituents are present at a site which may pose a hazard and, 

if so, the media (e.g., soil, surface water, etc.) which contains these constituents. 

The outcome of this analysis, presented as Section 4.0, identifies constituents and 

media to be further evaluated. Second, an identified constituent of concem is 

described in toxicological terms through a dose-response assessment; this 

infonnation is contained in Section 5.0. 

Once target constituents and media have been described, a pathway and receptor 

analysis, also known as an exposure assessment, is conducted. In this analysis, a 

determination is made as to whether a complete exposure pathway exists between 

affected media and potential human receptors. This analysis is presented in 

Section 6.0. If a complete pathway is not found to exist between an affected media 

and a potential receptor, exposure does not occur and that scenario is not 

considered further in the risk assessment. If a complete pathway is found to exist, 

potential risks are quantified for that receptor. These results are presented in 

Section 7.0. 

Methods of risk evaluation are based primarily upon the EPA documents, "Risk 

Assessment Guidance for Superfund, Volume I: Human Health Evaluation 

Manual" (HHEM); "Supplemental Risk Assessment Guidance for the Superfund 

Program, EPA Region 1" (SRA); "Superfiind Pubhc Health Evaluation Manual" 

(SPHEM); and "Superfund Exposure Assessment Manual" (SEAM). 

April 7, 1993 
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2.0 SITE HISTORY AND OVERVIEW 

2.1 BACKGROUND 


The DSI landfill site is located on the west side of U. S. Route 5 in the Town of 

Rockingham in Windham County, Vermont. A locus map is presented as 

Figure 1. The DSI property comprises approximately 99.5 acres of land of which 

approximately 17 acres are occupied by the landfill. The landfill is situated on a 

glacial terrace located along the west side of the Connecticut River. The land 

surface slopes steeply to the river from a prominent ridge located west of the 

landfill known as Hogan Hill. 

Currently, the DSI site is comprised of an active facility used as an office and 

dispatch area for DSI's waste management business, a staging area for recycling, a 

vehicle maintenance garage, and an inactive municipal solid waste (MSW) landfill. 

The active facility consists of a main building and several support buildings. 

Buildings, facility structures (e.g., underground storage tanks, truck scale, etc.), 

and other pertinent site information are presented in Figure 2. 

The DSI property is bordered by undeveloped land to the west and north and by 

U. S. Route 5 to the east. One seasonal camp, three permanent residences, and a 

private club (the Hit or Miss Club) are located east of the site between Route 5 

and the Connecticut River. The residences and camp are served by a private well 

located at the south end ofthe DSI property. The Hit or Miss Club is served by a 

private well on club property. Residences are also located south of the DSI 
I t 

property and are served by individual private wells. The Charlestown, 

New Hampshire Publicly Owned Treatment Works (POTW), which discharges 

treated waste water effluent to the Connecticut River, is located east of the landfill 

on the east side of the Connecticut River. The Springfield, Vermont POTW, 

located approximately 5 miles from the site, discharges treated waste water 

effluent to the Black River which drains into the Connecticut River upstream of 

April 7, 1993 
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the site. Also, the Old Springfield Landfill Superfund site is located approximately 

5 miles north of the site. 

The 1990 census estimates for Bellows Falls, which includes the Town of 

Rockingham, indicates that approximately 5,500 people live in the census area. 

The Springfield, Vermont town line is located approximately one-third of a mile 

north ofthe landfill. NUS Corporation (NUS) (NUS, 1987) estimated that 

approximately 875 people using ground water as a water supply live within a 

three-mile radius of the DSI site on the Vermont side of the Connecticut River. 

The climate of Rockingham, Vermont is characterized by variable and widely 

fluctuating daily and suinual temperature ranges. Mean January and July 

temperatures in the southeastem Vermont climatic region are 19 degrees and 68 

degrees Fahrenheit, respectively. The mean annual temperature is 44 degrees 

Fahrenheit. Cold, dry air masses from sub-arctic North America and warm, moist 

air masses froin the Gulf of Mexico primarily affect Vermont's weather. The 

prevailing wind direction at the Springfield airport is from the west. Total annual 

precipitation in the southeastem Vermont climatic region is approximately 45 

inches. The snowfall rates in Vermont range widely with topographic variation; 

however, annual snowfall in the Connecticut River Valley is approximately 55 to 

60 inches. 

2.2 SITE HISTORY 

A summary of the site chronology is presented in the following paragraphs. The 

DSI site was first developed in the early 1960's when sand and gravel excavated 

from the site were used for embankment fill during construction of Interstate 91. 

Aerial photographs indicate that by 1965, excavation activities had been 

discontinued and the area had been regraded. 

April 7, 1993 
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In January 1968, the site, owned by Harry K. Shepard, Inc., received approval 

from the Vermont Department of Health to operate a municipal solid waste 

landfill in the former excavation area. Landfill operations began in September 

1968 and in 1969 Harry K Shepard, Inc. deeded the property to Disposal 

Specialists, Inc. (DSI) and DSI subsequently conducted landfill operations. In 

1973 DSI and Harry K Shepard, Inc. were purchased by Browning-Ferris, Inc. and 

Harry K Shepard, Inc.'s name was changed to BFI of Vermont (BFIVT). The site 

continued to be operated by DSI and BFIVT as a landfill until November 1991 

when landfill operations ceased and an interim soil cover was placed over the 

landfill. 

In 1979, the Vermont Department of Environmental Conservation (VTDEC) 

collected and analyzed ground water samples from six bedrock wells in the vicinity 

ofthe landfill. Based upon results of that analysis, the VTDEC required DSI to 

supply nearby residents with bottled water. In 1980, a new supply well was 

installed on DSI property and serviced the residents previously supplied with 

bottled water. Currently, no residents in the vicinity of the landfill are supplied 

bottled water by DSI. 

A series of Assurance of Discontinuance Agreements between DSI and the VTDEC 

required DSI to demonstrate that the landfill would not further degrade ground 

water or surface water quality in the vicinity ofthe landfill. Consequently, 

beginning in 1979, a series of hydrogeologic investigations at the site were 

performed to investigate ground water flow and water quality conditions at the 

landfill. 

During the period from 1985 to 1987, an NUS Corporation Field Investigation 

Team (NUS/FIT) on behalf of the EPA completed a preliminary assessment 

Superfund study (NUS, 1985) and final site inspection report (NUS, 1987) to 

evaluate whether the DSI site warranted further investigation under the National 

Contingency Plan (NCP). Based upon these NUS reports and a Hazard Ranking 

April 7, 1993 
Balsam Project 6458:S9257 5 



^ " a W r t * ^ 

BALSAM ENVIRONMENTAL CONSULTANTS, INC 

Score, the site was included on the EPA National Priorities List in October 1989 

as the BFI-Rockingham landfill. 

During the spring of 1992, DSI initiated negotiations with the EPA to conduct a 

Remedial Investigation/Feasibility Study (RI/FS) in accordance with NCP 

requirements. An Administrative Order, EPA Docket No. 1-92-1053, for RI/FS 

activities was entered into by DSI and BFIVT in July 1992 and became effective 

August 8, 1992. 

Pursuant to Paragraph 20 ofthe Statement of Work for the Administrative Order, 

DSI was to perform an RI to determine the nature, extent, and distribution of 

contamination that exists at the DSI landfill site. In response to this requirement. 

Balsam was retained to perform the RI as well as the FS. A draft RI report 

(Balsam, 1992) and a draft initial screening of altematives report (Balsam 1992a) 

were completed and submitted to the EPA and VTDEC on November 6, 1992. 

EPA comments regarding these two documents were received and are currently 

being addressed. 

Also, pursuant to Paragraph 47 of the Administrative Order, the Route 5 slope 

stabilization and seepage control system was designed during the summer of 1992 

and constructed during the fall and winter of that same year. The primary 

purposes of the Route 5 slope stabilization and seepage control system were to: 

1) collect seepage discharging within the surface drainage ditch to the east of the 

landfill and immediately adjacent to Route 5, 2) reduce seepage beneath Route 5, 

and 3) reduce soil pore water pressure in the localized area along Route 5. 

2.3 REMEDIAL INVESTIGATION 

The draft RI report includes the most current and complete characterization of the 

site. Data for each investigation conducted during the RI and RI findings are 

presented in that report. A discussion of the procedures used to perform these 

April 7, 1993 
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investigations is presented in the Field Sampling Plan (FSP) (Balsam, 1991) and 

the interpretation used to reach conclusions presented in the HHRA are presented 

in the RI report (Balsam 1992). 

Several investigatory methods were used during the RI to: characterize the site 

and study areas and describe the nature, source(s), and extent of contamination; 

identify potential contaminant pathways; provide data necessary to assess 

potential risks to public health and the environment; and provide data sufficient to 

identify remedial actions, select a remedy, and support remedial design 

requirements. These investigations included: 

An assessment of surface features through review of aerial photographs and 

a study of bedrock outcrops. 


Test pit investigations, 


Geophysical evaluations, 


Soil and bedrock evaluations. 


Ground water evaluations. 


Water level elevation measurements, 


Surface water and sediment evaluations, 


Air quality surveys, and 


Ecological evaluations. 


April 7, 1993 
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3.0 ENVIRONMENTAL SETTING 

3.1 TOPOGRAPHY 

The DSI site is located on Route 5 (Missing Link Road) on the southeastem slope 

of Hogan Hill in Rockingham, Windham County, Vermont. The landfill extends 

northeast-southeast along Hogan Hill, approximately parallel to Route 5. The 

area surrounding the site is hilly terrain. Elevations of local hill tops are in the 

range of 900 feet to 1,500 feet National Geodetic Vertical Data (NGVD) mean sea 

level (MSL). A significant feature of the landscape is the Connecticut River which 

flows from north to south in a well defined valley approximately 4,000 feet in 

width near the site (refer to Figure 1). The valley floor is at an elevation of 

approximately 300 feet MSL in the vicinity of the site. 

Landfilled refuse is located within a former borrow pit area and is flanked to the 

northwest by steep bedrock slopes and by a steeply sloping overburden terrace to 

the east. Ground surface elevations across the site range from approximately 370 

feet MSL on the east to approximately 600 feet MSL on the west. The landfill is 

surrounded primarily by wooded terrain. 

3.2 ENVIRONMENTAL SETTING 

This section provides a description of geology, including both surficial and bedrock 

geology, hydrology including both surface water and bedrock hydrology, and the 

landfill. 

April 7, 1993. 
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3.2.1 Geology 

3.2.1.1 Svirficial Geology 

The DSI site is located on a glacial terrace. The upper strata of the terrace, 

reportedly consisting of sand and gravel, was excavated for embankment fill for 

the construction of Interstate 91 in the 1960's. According to the RI and previous 

reports (e.g., Haley and Aldridge, Inc., 1988), the upper terrace deposit consisted of 

up to 50 feet of gravel. The excavation apparently removed the majority of sand 

and gravel since large deposits of gravel and sand were not reported present in 

reports describing current or previous investigations. 

According to Stewart and MacClintock (1969), the sediments in the Connecticut 

River basin were deposited as lacustrine sediments consisting of a discontinuous 

basal till on top of bedrock, overlain by varved silt and clay, with sand and 

shoaling lake deposits as the uppermost strata. The uppermost unit encountered 

in soil borings advanced during the RI consists primarily of fine to medium sands 

and silts that are underlain by varved silt and clay. The varved silt and clay is 

underlain by a thin sand unit and basal till in some areas as indicated in borings. 

The silt and clay are interpreted to have been deposited as lacustrine deposits on 

discontinuous glacial tills that mantled bedrock; this is consistent with the 

reported geologic history. A dense till was encountered overlying bedrock in some 

borings drilled to bedrock downgradient of the landfill. The sands above the till 

may represent glaciofluvial deposits emptying into the previously existing glacial 

lake (Lake Hitchcock). The till and sand layers appear to be discontinuous across 

the site. 

The thickness of overburden encountered in borings varies from zero feet along the 

northwestern side of the landfill (e.g., MW-B3, DSI-MW-H27) to approximately 200 

feet near the facility entrance (e.g., DSI-MW-E23). Overburden thins southeast of 

April 7, 1993 
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Route 5 with the steep topography of zero to 50 feet in thickness near the 

Connecticut River based upon the observation of a bedrock outcrop along the river 

and seismic refraction data collected during the RI. 

3.2.1.2 Bedrock Geology 

The region surrounding DSI is generally characterized by linear ridges trending 

north-northeast which are separated by valleys. The ridges generally consist of 

more mafic rocks while the valleys are commonly underlain by more mica-rich or 

carbonate-rich rocks. Much ofthe bedrock in the area is covered with 

glacial-derived overburden. The regional geology according to Boxwell (1986) 

includes three primary lithologic formations separated by north-northeast trending 

bands of volcanic rocks. Most ofthe bedrock in the area is dominated by 

micaceous schists, metavolcanics, and impure quartzites. Described from east to 

west, and from youngest to oldest, the formations include the Littleton Formation, 

the Putney Volcanics, the Gile Mountain Formation, the Standing Pond Volcanics, 

and the Waits River Formation. The site is interpreted to be underlain by the 

Littleton Formation. 

Regionally, these formations form the upper section of the Vermont Sequence, 

which occupies the Connecticut Valley-Gaspe Synclinorium (Boxwell, 1986). This 

sequence is characterized by north-northeast trending units which dip steeply to 

the east and flank the Green Mountain Anticlinorium to the west. The Vermont 

Sequence appears to have been folded and deformed by the upwarping of a series 

of Precambrian gneiss domes during the Acadian or Alleghenian Orogenies, 

The contact between the Putney Volcanics and the Littleton Formation is a 

significant structural feature referred to as the Chicken Yard Line, Defined as an 

unconformity in southern Vermont, this contact may represent a tectonic break 

along which rocks preserving different geologic histories are juxtaposed. Several 

faults are evidenced along this line, trending north-south and ranging in dip from 

April 7, 1993 
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vertical to 50 degrees west. This structural feature was mapped by Boxwell (1986) 

several thousand feet west of the study area, but does not appear to underlie the 

area. 

Significant bedrock topographic relief occurs across the site with bedrock surface 

elevations ranging from over 600 feet MSL northwest of the landfill to less than 

250 feet MSL beneath portions of the Connecticut River. RI investigations 

indicate that the bedrock geology is characterized by a sequence of inter-layered 

black to grey phyllite and slate, consistent with the Littleton Formation. Foliation 

generally trends north-northeast to north-northwest, and the primary fracture set 

strike follows this trend with steep to vertical dips, A secondary fracture set 

exhibits a strike approximately perpendicular to the foliation, also with dips near 

vertical. 

3.2.2 Hydrology 

3.2.2.1 Surface Water Hydrology 

The DSI site is located within the Connecticut River drainage basin. The river 

flows in a southerly direction and is located approximately 500 feet east of the site. 

The river, designated as a Class B river, is suitable for recreation, fishing, and 

drinking water use after treatment. There are no known drinking water inteikes 

in the Connecticut River within three miles downstream of the site. 

Surface water from the site area is discharged to the Connecticut River by two 

primary pathways: 

•	 Parking area runoff and runoff from the east side of the 
landfill are conveyed by a culvert which discharges approximately 
50 feet from the Connecticut River, and, 

•	 Runoff adjacent to Route 5 discharges overland to the Connecticut 
River. 
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/ ­
\,»^ Most surface water from the west side of the landfill flows in a high density 

polyethylene (HDPE) lined drainageway to an earthen retention pond where it 

likely recharges ground water. A small component of drainage from the west side 

of the landfill flows to a flat wooded area northeast of the landfill. 

3.2.2.2 Ground Water Hydrology 

Two ground water systems were identified based upon information obtained during 

previous investigations and the RI. A perched ground water system is present in 

overburden in the shallow sandy deposits and to a limited extent in the upper 

varved silt and clay unit. Ground water in overburden is laterally and vertically 

discontinuous as evidenced by dry overburden monitoring wells and piezometers in 

the areas northeast, southeast and southwest of the landfill. Overburden ground 

water is recharged by infiltrating precipitation and is interpreted to flow primarily 

horizontally toward Route 5 where it is principally intercepted by the Route 5 

' "" seepage control system. Vertical ground water flow in the overburden is restricted 

by the low hydraulic conductivity of the varved deposits underlying the more 

permeable sandy soil, 

A second ground water system was identified in bedrock. Ground water flow in 

bedrock is generally toward the Connecticut River. Bedrock ground water is 

recharged northwest of the landfill where the bedrock surface is in close proximity 

to the ground surface, and discharges to the Connecticut River. 

3.2.3 Disposal Area 

The areal extent of waste encompasses approximately 17 acres (see Figure 2), The 

volume of waste contained within the landfill, including cover soil, was estimated 

to be approximately 1,200,000 cubic yards based upon the current landfill 

topography and the 1965 landfill area topography. The maximum landfill 

thickness is estimated to be approximately 100 feet. The outline of the landfill is 

April 7, 1993 

Balsam Project 6458:S9257
 12 



BALSAM ENVIRONMENTAL CONSULTANTS, INC 

irregularly shaped and elongated with a length exceeding 1,600 feet and a width 

exceeding 500 feet. 

In general, the primary types of waste accepted for disposal at the landfill include ' 

municipal, industrial and commercial solid wastes, construction and demolition 

debris, and, for a short period, ash from a municipal solid waste incinerator. From 

April 1987 to October 1988, municipal solid waste incinerator ash was placed in an 

approximately 1.5 acre expansion of the landfill. The expansion area was lined 

with high-density polyethylene and included a leachate collection system. After 

the disposal of ash ceased, an intermediate cover was placed on the expansion 

area. The lined area is depicted on Figure 2. 

The "cell method" of waste disposal appears to have been used during the 

operating life of the landfill. This method involved placing daily receipts of waste 

in lifts, compacting with a track or steel-wheeled roller, and placing a soil cover 

over the area on a daily basis. This method provided some sanitary protection by 

limiting the extent of open waste areas, as well as providing some protection from 

excessive wind-blown debris. Disposal practices occurred first in the northeast 

portion of the landfill. A series of air photos indicates that disposal occurred in 

the southwestern portion of the landfill in the late 1970's and early 1980's. 

A landfill gas collection was installed at the site during the winter of 1989/1990 to 

collect methane and other landfill gases. The collection system consists of 29 gas 

extraction wells and associated piping installed by DSI on the top, east and south 

sides of the landfill as well as in the natural soil between the landfill and facility 

buildings. A blower and McGill EGF-41 flare were also installed to dispose of the 

collected gas. 
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4.0 HAZARD IDENTIFICATION 

Constituents associated with the DSI site which may pose a potential risk to 

human health were identified by assessing current and future foreseeable site 

conditions, evaluating the current site analytical database, reviewing historical 

analytical data for off-site domestic wells, considering the extent of contamination, 

and accounting for toxicity, concentration and other constituent characteristics. 

Based upon this evaluation, constituents of concem were selected for each affected 

environmental medium. 

4.1 REVIEW OF ANALYTICAL DATABASE 


Analytical data generated during the ground water, surface water and sediment 

sampling programs performed at the DSI site in October 1991 and March 1992 

were evaluated to determine their applicability for use in the HHRA and served as 

the basis for estimating site risks. Ground water, surface water and sediment 

sample analyses were performed using EPA Contact Laboratory Program (CLP) 

protocols. As detailed in the RI, analytical results used in the HHRA have been 

reviewed and validated in accordance with EPA data validation guidelines. The 

analytical database used for the HHRA was extracted from the DSI site RI and is 

provided in Appendix B. 

Historical analytical data for ground water from on-site monitoring wells .and from 

off-site domestic wells were also reviewed for potential use in the risk assessment. 

Based upon the review, it was determined that while numerous sampling rounds 

may have been performed, there has been variation in the use of sampling 

methods, analytical methods, sample handling practices, and in the degree of 

supporting documentation for data analysis. Historical analytical data were 

therefore used only to assess data trends and to provide qualitative support for 

data generated from the October 1991 and March 1992 sampling rounds. 
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4.2 ASSUMPTIONS FOR DATA USE 

Several assumptions were made to prepare the data presentation and to complete 

the evaluation supporting the risk assessment process. Constituents reported as 

estimated concentrations (i.e., qualified with a "J") were considered representative 

ofthe actual concentration. Analytical results qualified as rejected in data 

validation were not included in the risk assessment. Constituents reported as 

below detection limit (BDL), or otherwise unquantifiable, were considered as not 

detected (ND). In addition, for constituents reported as not detected, a value of 

one-half of the reported detection limit was used to estimate exposure point 

concentrations. Duplicate samples were considered to represent a single sample, 

and an average of duplicate sample results was therefore counted only once in the 

frequency tabulation. 

Laboratory data for dissolved inorganic constituents were used in the risk 

assessment to evaluate potential exposure to ground water. It was judged that 

analytical data for dissolved inorganic constituents in ground water better 

represent conditions within the aquifer than analytical data for total inorganic 

constituents, which include constituents adsorbed to sediments and particulates. 

4.3 MEDIUM-SPECIFIC DATA SUMMARY 

Detected constituents in each medium to be quantitatively assessed (surface water 

and sediment) were tabulated along with their frequency of detection, reuige of 

detected concentrations, and location of maximum concentration. The rationale for 

not evaluating other media quantitatively (ground water, soil and ambient air) was 

also discussed in this section. 
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4.3.1 Groundwate r 

Ground water analytical data were categorized according to the ground water 

source, i.e., overburden ground water or bedrock ground water. Analytical results 

from upgradient monitoring wells were considered to represent background 

conditions and were included in the data summaries. Background concentrations 

for overburden ground water were derived using data from monitoring well GW-RS 

while background concentrations for the bedrock aquifer were derived using data 

from monitoring wells GW-I, MW-B3, MW-G25, MW-G26, MW-H27, MW-H28 and 

GW-0W3. Ground water samples were analyzed for the presence of VOCs, 

acid/base neutral extractable or semi-volatile organic compounds (ABNs), 

pesticides and polychlorinated biphenyls (pesticides/PCBs) and inorganic 

constituents. The data summary for constituents reported in ground water is 

presented in Table 1. 

It is typically EPA policy to consider potential health effects related to domestic 

use of ground water when preparing a HHRA; however, this was not considered 

appropriate for the DSI site. As previously discussed in Section 3.3, and as 

discussed in detail in the RI, ground water present in site overburden adjacent to 

the landfill was not judged to be a viable aquifer for water supply purposes. This 

conclusion was reached after considering the relatively low hydraulic conductivity 

of these soils, the lower yields observed in site overburden wells during sampling, 

and the inadequacy of the yields to provide water for a domestic water supply. In 

addition, sufficient area does not exist between the landfill and Route 5 to permit 

construction of a dwelling due to the steep topography of the site. East of Route 5, 

overburden ground water was found to be either absent or present in only very 

limited amounts. For these reasons, overburden ground water was not included as 

a target medium for the HHRA. 

Similarly, ground water derived from the bedrock aquifer has been determined to 

be impacted from the presence of VOCs and inorganic constituents in 
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the vicinity of bedrock monitoring wells MW-3, MW-4, MW-6, MW-7, MW-C17, 

MW-C18 and GW-L/D (the former Lester/Danforth water supply well). DSI 

currently owns the land between Route 5 and the Connecticut River which 

contains bedrock ground water affected by the DSI landfill. At present, no active 

use of this property is allowed; hence, there are no current users of the property. 

Furthermore, DSI has committed not to develop or sell this land in the future, 

then by virtually eliminating the possibility of future users. As part of final 

remedy for the site, DSI will prohibit future use of this land through deed 

restrictions should EPA so desire. However, regardless of EPA's desire, DSI is 

committed to not allow future use of bedrock ground water from this property, 

effectively eliminating potential ingestion of ground water derived from bedrock as 

a medium for consideration. Bedrock ground water was therefore not included as 

a target medium. 

4.3.2 Re ten t ion P o n d 

Surface water and sediment samples were collected from the on-site retention pond . 

and from the swale which gathers landfill surface water runoff and flows into the 

retention pond. Samples were collected from the swale at the point where the 

swale enters the retention pond and were considered to be representative of the 

pond. Surface water and sediment samples were analyzed for the presence of 

VOCs, ABNs, pesticides/PCBs and inorganic constituents. The data summary for 

constituents reported as detected in retention pond surface water and sediments is 

presented in Table 2. 

4.3.3 Seep Surface Water a n d Sediments (Landfill Pe r ime te r ) 

Intermittent seeps have been observed in several locations at the toe of the landfill 

slope. On-site observations appear to indicate flowing of the seeps in periods 

following heavy rains. Seeps were observed in these areas during the October 

1991 and March 1992 sampling rounds but have not been observed as recently as 
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October 1992. The primary focus of the site characterization has been on two 

sampling stations: SD-SSl (sediment) and SW-SWl (water) located on the 

southwest side of the landfill, and SW-SW5 (water) and 8D-SS5 (sediment) located 

on the northeast side of the landfill. Seep surface water and seep sediment 

samples from these stations were analyzed for the presence of VOCs, ABNs, 

pesticides/PCBs and inorganic constituents. The data summary for constituents 

reported in seep surface water and sediments collected near the toe of the landfill 

slope are presented in Table 3. 

4.3.4 Seep Surface Water and Sediments (East of Route 5) 

As previously discussed, prior to the installation of the seepage control and slope 

stabilization trench, overburden ground water emanating from the site discharged 

as seeps along Route 5. The seep drainage was channeled into culverts which run 

beneath the highway and was discharged to the ground surface. Samples of the 

seep water and associated sediment were collected at the location of the past 

discharges, ft-om the culverts (8W-SW2/SD-SS2, SW-SW3/SD-SS3, SW-SW4/SD­

SS4, and 8W-SW6/SD-SS6) and within the drainage channels which eventually 

discharge to the Connecticut River (SW-SW8 and SW-SW9), Seep surface water 

and seep sediment samples were analyzed for the presence of VOCs, ABNs, 

pesticides/PCBs and inorganic constituents. The data summary for constituents 

reported as detected in seep surface water and sediments east of Route 5 is 

presented in Table 4, 

Seeps once present east of Route 5, which were sampled during the RI, are being 

collected by the Route 5 slope stabilization and seepage control system. Therefore, 

surface water from these former seeps will not be evaluated in the HHRA. 

However, due to the presence of detectable levels of constituents in drainageway 

sediments downslope ofthe seeps, sediments from within the drainageways will be 

retained for evaluation as a target medium in the HHRA. 
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4.3.5 Connecticut River Surface Water 

Three Connecticut River surface water samples were collected from the riverbank 

closest to the landfill during each of the October 1991 and March 1992 sampling 

events. One sample was collected directly downgradient of the landfill (SW-RWl), 

one sample (SW-RW2) was collected approximately 500 feet upgradient of sample 

station SW-RWl, and one sample (8W-RW3) was collected approximately 500 feet 

upgradient of sample station SW-RW2. Surface water samples collected from the 

Connecticut River were analyzed for VOCs, pesticides/PCBs and inorganic 

constituents. Due to the low or non-detectable levels of constituents observed in 

river water samples, river water will not be evaluated in the HHRA. The data 

summary for constituents reported in Connecticut River surface water is presented 

in Table 5. 

4.3.6 Soil 

Soil sampling was performed in conjunction with the soil boring program and the 

installation of monitoring wells. During 1991, the landfill was covered with clean 

fill from a local source (personal communication with K. Greenwood, DSI Facility 

Manager; April 1992). Subsequent field headspace screening using an HNu PI-101 

photoionization detector (PID) has provided further evidence of non-detectable 

levels of VOCs in surface soil samples collected from a depth of up to 6 inches 

below the fill cover surface. Surficial soils will therefore not be evaluated in the 

HHRA. 

4.3.7 Ambient Air 

Ambient on-site air was screened for the presence of VOCs during site 

investigation activities using an HNu PID. Screening results indicated that VOCs 

were not detectable above ambient background levels and evidence of detectable 

levels of VOCs migrating directly through the existing landfill cover have not been 
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detected. A more comprehensive and quantitative air monitoring program was 

completed on December 9, 1992 to confirm the results of previous ambient air 

screening and, secondarily, to monitor potential emissions generated from the 

excavation associated with preliminary remediation activities. A total of 4 VOCs 

(acetone, toluene, benzene and 1,1,1-trichloroethane) were reported present during 

the December 9, 1992 sampling event. One or more of these compounds were 

reported at three of the five air sampling locations with VOC concentrations 

ranging from 9.9 parts per billion (ppb) to 42 ppb; these levels are considered 

extremely low in relation to established Occupational Health and Safety 

Administration (OSHA) Permissible Exposure Limits (PELs) which range from 

1,000 ppb (benzene) to 750,000 ppb (acetone). Based upon these results, it was 

concluded that further assessment of ambient air as a potential exposure medium 

is unwarranted. 

4.4 CONSTITUENTS OF CONCERN 

A selection process was used to identify constituents of concern in each medium to 

be evaluated quantitatively; i.e., retention pond surface water and sediment, seep 

surface water and sediment at the landfill perimeter, and seep sediment east of 

Route 5. Constituents of concem were selected to focus the risk evaluation on 

constituents most significant in estimating site risk. A hierarchical approach was 

used in which constituents of concem were selected based upon concentration, 

toxicity, frequency of detection, sample location, relation to background levels, 

comparison to applicable standards, and physical or chemical properties affecting 

fate and transport. Tables summarizing the selection process for constituents of 

concem are presented for retention pond surface water in Table 6, retention pond 

sediment in Table 7, seep surface water (at the landfill perimeter) in Table 8, seep 

sediment (at the landfill perimeter) in Table 9, and seep sediment (east of Route 5) 

in Table 10. A summary list of constituents of concern for each medium is 

presented in Table 11. 
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In accordance vrith EPA guidance (USEPA, 1989b), the first step in the screening 

process for selecting constituents of concem is to calculate a risk factor for each 

constituent detected in each identified medium at the site. Risk factors were 

estimated based on the maximum concentration reported for the constituents 

during the RI and the corresponding EPA-derived toxicity value. The following 

formula was used in this calculation: 

R.i=(Cy)(Ty) 

Where: Rjj = risk factor for constituent i in medium  j , 

Cy = maximum concentration of constituent i in medium  j , and 

Ty = toxicity value for constituent i in medium  j . 

Constituent-specific risk factors were then summed to obtain a total risk factor for 

all constituents of potential concem in an environmental medium: 

Rj = R,j + R 2j +...+ Rij 

Where: Rj = total risk factor for the environmental medium, and 

Rij +...+ Rjj = sum of risk factors for constituents 1 through i in 

medium  j . 

Detected constituents were separated into two groups according to their potential 

for eliciting either carcinogenic or non-carcinogenic health effects. Constituents 

with the potential for producing both carcinogenic and non-carcinogenic effects 

were evaluated under both categories if EPA-verified toxicity values were 

available, and separate risk factors (Rjj) were calculated. For constituents with 

non-carcinogenic effects, the toxicity value used was equal to one divided by the 

EPA-verified chronic oral reference dose (RfD), i.e., 1/RfD, A toxicity value equal 

to the EPA-verified oral slope factor was used for constituents with potential 

carcinogenic effects. Oral RfDs and slope factors were obtained from EPA's 

Integrated Risk Information System (IRIS), or if not available through IRIS, from 

EPA's Health Effects Assessment Summary Tables (HEAST), dated March 1992, 

including Supplement A, dated July 1992. 
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The ratio of the risk factor for each constituent to the total risk factor (Rj/Rj) was 

used to approximate the relative risk for each constituent in medium  j . A percent 

of the total risk factor was then calculated for each constituent to facilitate 

selection of constituents of concem. Constituents contributing one percent or less 

of the total percent risk for non-carcinogenic and carcinogenic effects were 

generally not retained as constituents of concem. This criterion was the most 

significant in reducing the list of detected compounds to a list of constituents of 

concem. 

Additional criteria were considered in the selection process to further refine the 

list of constituents of concern, particularly for constituents for which EPA-verified 

toxicity data were unavailable. Constituents were not included as constituents of 

concem for seep or retention pond surface water if reported concentrations were 

less than the MCLs, or, if MCLs were unavailable, the Vermont primary ground 

water quality standards presented in "State of Vermont, Agency of Natural 

Resources, Department of Environmental Conservation, Ground Water Protection 

Rule and Strategy, Chapter 12," dated September 1988. Barium and lead were not 

retained for evaluation because of this criterion. In addition, constituents such as 

aluminum, calcium, iron, magnesium, potassium and sodium are not generally 

considered to pose a substantial health risk and, consequently, health-based 

drinking water regulations have not been established for them. These constituents 

were therefore not included as constituents of concem for seep or retention pond 

surface water, Tetrahydrofuran was not reported extensively in these, media and 

was therefore not evaluated further. 

Inorganic constituents which occur naturally in sediments were not included as 

constituents of concern for sediments if the concentrations were near or below the 

mean or median concentrations for soils referenced in Rose, Hawkes & Webb 

(1979). On this basis, the following inorganic constituents were not included as 

constituents of concern for retention pond sediment: barium, copper, lead, 

thallium, nickel, vanadium and zinc. Similarly, barium, cobalt, copper, lead, 
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thallium, and vanadium were not included as constituents of concem for seep 

sediment. In accordance with the approach used for surface water, constituents in 

sediments such as aluminum, calcium, iron, magnesium, potassium, and sodium 

were not considered to pose a significant health risk and were excluded from 

further evaluation. 

Using the criteria described above, constituents of concern were identified for the 

five identified environmental media. For retention pond surface water, the 

constituents of concem are arsenic, manganese and 4-methylphenol, while 

constituents of concern for retention pond sediment are arsenic and manganese. 

Concentrations of constituents of concern reported in retention pond and swale 

surface water and sediments, and sampling locations are shown in Figure 3. 

Constituents of concem in seep water at the landfill perimeter are acetone, 

arsenic, 2-butanone, lead, 2-hexanone manganese, 4-methylphenol, nickel, and 

vanadium, while constituents of concem for seep sediment at the landfill perimeter 

are arsenic and manganese. Concentrations for constituents of concem reported in 

seep surface water and sediments at the landfill perimeter and sampling locations 

are shown in Figure 4. Constituents of concern in seep sediment east of Route 5 

are arsenic, barium, benzo(a)pyrene, 2-hexanone and manganese. Concentrations 

for constituents of concem reported in seep sediment east of Route 5 are shown in 

Figure 5. 
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5.0 DOSE-RESPONSE ASSESSMENT 

The dose-response section of the risk assessment provides the scientific data 

relating chemical exposure (dose) to potential health effects (response). 

Information is provided to evaluate the dose-response relationships for the 

constituents of concern. 

5.1 BACKGROUND 


In accordance with the EPA guidance, the reference dose (RfD) is used as the 

primary criterion for evaluating noncarcinogenic effects. In using this value, it is 

assumed that there is a concentration which serves as the threshold at which no 

critical adverse effects exist. This level is referred to as the "no observed-adverse 

effects level" (NOAEL). The following hierarchy of sources can be used to calculate 

RfDs in the event verified RfDs have not been established by EPA: drinking water 

standards and guidelines, such as Maximum Contaminant Levels (MCLs); Lifetime 

Health Advisories and Maximum Contaminant Level Goals (MCLG); Ambient 

Water Quality Criteria (AWQC); and Allowable Intakes, Chronic (AIC) or 

Subchronic (AIS). 

It is EPA's policy that carcinogens are considered to lack a threshold of no adverse 

effects, which thus implies that any concentration carries some risk. Cancer 

potency factors (CPFs) or slope factors have been derived which estimate risks 

based upon extrapolation at various doses. A CPF is equal to the slope of the 

dose-response curve. The CPF multiplied by the dose provides an estimate of the 

upper 95 percent confidence interval of the incremental lifetime cancer risk, or the 

probability of the dose to cause cancer above normal background rates. 

Carcinogens have been rated by EPA in a weight-of-evidence classification system 

to indicate the degree of confidence in the relationship between chemical expostxre 

and the likelihood of causing human cancer. Ratings are based primarily on the 
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degree of evidence for cancer from human and animal studies. Major categories 

include: A, human carcinogen; BI, probable human carcinogen with limited 

evidence for carcinogenicity in humans; B2, probable human carcinogen with 

sufficient evidence of carcinogenicity in animals and inadequate or lack of evidence 

in humans; C, possible human carcinogen; D, not classified; and E, no evidence of 

carcinogenicity to humans. 

The RfD values, CPF values, and other pertinent dose-response data for 

constituents of concern are shown in Table 12. References for dose-response 

values not listed in the Integrated Risk Information System (IRIS) or Health 

Effects Assessment Summary Tables (HEAST) are provided in the appropriate 

toxicological summary (Section 5.2). 

5.2	 TOXICOLOGICAL SUMMARIES FOR CONSTITUENTS OF 
CONCERN 

This section provides general information and a toxicological summary for the 

constituents of concern which were evaluated quantitatively in this risk 

assessment. A toxicity assessment is included whereby carcinogenic and non-

carcinogenic effects ofthe constituents are considered. Where available, 

information has been derived from the IRIS database, as of January 1993. 

Additional toxicological information in the form of current IRIS on-line printouts or 

excerpts from other appropriate sources are provided in Appendix C, 

5.2.1	 Acetone 

Health effects due to inhalation of acetone may include eye, nose, and throat 

irritation, while ingestion may cause headache and dizziness (NIOSH, 1990). 

Direct skin contact may cause dermatitis (NIOSH, 1990). Histopathological 

studies with rats have suggested a relationship between orally administered doses 

of acetone and increases in tubular degeneration ofthe kidneys (IRIS, 1993). 
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Acetone is not classifiable as a human carcinogen (Class D) based on a lack of data 

conceming carcinogenicity in humans or animals (IRIS, 1993). Confidence in the 

established oral RfD of 1.0 times ten to the minus one (l.OE-01) 

milligrams/kilograms/day (mg/kg/day) is low because of the limited number of 

available studies and the lack of supporting studies (IRIS, 1993). 

5.2.2 Arsenic 

Arsenic, like most inorganic substances, is naturally occurring in soil and 

sediments (USEPA, 1987). Toxicological effects of arsenic are highly dependent on 

the medium in which it occurs, the form it takes (organic or inorganic), and its 

ionic state (trivalent or pentavalent). Organic forms of arsenic are much less toxic 

than inorganic forms, with trivalent inorganic arsenical compounds being much 

more toxic than pentavalent forms (USEPA, 1987). 

Acute exposure due to ingestion of inorganic arsenic may result in changes in skin 

pigmentation, chronic headache, fatigue, muscle weakness, insomnia and gastritis, 

while chronic exposures to ingested inorganic arsenic have been shown to cause 

skin lesions, peripheral vascular disease, and neural degeneration (USEPA, 

1984a). The fiinction of bone marrow appears to be particularly impaired upon 

chronic exposure. Liver and kidney damage have been reported in laboratory rats 

upon oral exposure to arsenic (USEPA, 1984a), 

Arsenic has been classified by EPA as a human carcinogen (Class A). An 

increased incidence of lung cancer has been observed upon inhalation of arsenical 

compounds (IRIS, 1993). Increases in the incidence of skin cancer upon ingestion 

of high arsenic concentrations have been reported. An oral RfD of 3.0E-04 

mg/kg/day has been established by EPA to evaluate non-carcinogenic effects; 

however, a clear consensus at EPA for use of this value does not exist (IRIS, 1993). 

Strong scientific arguments have been made for various values within a range of a 

factor of two or three times this value (IRIS, 1993). The EPA Administrator 
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recommends that the unit risk of 5.0E-05/ug/l, derived firom a drinking water ^ . • « « - ­

study, be adopted to evaluate potential carcinogenic effects (IRIS, 1993). In 

recommending use of this unit risk to calculate a CPF, the EPA Administrator 

cautions that uncertainties associated with the use of this value may result in 

overestimation of risk by as much as an order of magnitude, even without 

consideration of the fraction of arsenic which may be in its organic (i.e., less toxic) 

form. The CPF can be calculated from this unit risk using the following equation: 

CPF = (UR X W)/(CR X CF) 

Where: 

UR = unit risk (in /ug/1); 

CR = consumption rate of 2 1/day; 

CF = conversion factor of 10"̂ ; and 

W = adult weight of 70 kg. 


Therefore: 

^N****' CPF = (5.0E-05/ug/l X 70 kg)/(2 1/day x IO"') 

CPF = 1.8E+00 (mg/kg/day)' 

5.2.3 Barium 

The toxicity of barium is dependent upon the relative solubility of the form in 

which it occurs (Amdur et al.. 1991). More soluble forms of ingested barium are 

absorbed with some accumulation in the skeleton. Less soluble barium salts may 

cause a benign, yet reversible, pneumoconiosis following inhalation. Accidental 

ingestion of soluble barium salts has resulted in gastroenteritis, muscular 

paralysis, decreased heart rate, and cardiac arrhythmias. 

Barium is not classifiable as a human carcinogen (Class D) based on a lack of 

evidence for carcinogenicity in humans and animals (IRIS, 1993). Some data 

supports a possible relationship between long-term exposure and hypertension in 

the adult male resulting in the establishment of an oral RfD of 7.0E-02 mg/kg/day 

April 7, 1993 

Balsam Project 6458:89257
 27 



BALSAM ENVIRONMENTAL CONSULTANTS, INC. 

(IRIS, 1993). This value is based upon a large database for barium, as EPA does 

not believe that any single study considered alone is sufficient to calculate an RfD. 

5.2.4 2-Butanone (Methyl Ethyl Ketone or MEK) 

Chronic effects from the inhalation of 2-butanone may include eye irritation or 

headache (Olishifski and McElroy, 1971). Ingestion may result in dizziness or 

nausea (NIOSH, 1990). An increased incidence in toxicity to the fetus has been 

observed in studies using rats (IRIS, 1993). 

The compound is not classifiable as a human carcinogen (Class D) based on a lack 

of evidence for carcinogenicity in humans and inadequate evidence for 

carcinogenicity in animals (IRIS, 1993), Confidence in the established oral RfD of 

5.0E-02 mg/kg/day is medium due to lack of adequate chronic studies (IRIS, 1993). 

5.2.5 Benzo(a)pyrene 

Benzo(a)pyrene, like most polynuclear aromatic hydrocarbons (PAHs), is suspected 

of producing toxic health effects following inhalation, dermal or oral exposure 

(GRI, 1988), resulting in irritation to skin and mucous membranes, and vomiting if 

swallowed in large quantities (Sittig, 1985), The liver, kidneys and skin appear to 

be target organs via these routes. Absorption and the subsequent distribution of 

PAHs throughout the body following exposure is most likely due to the high lipid 

solubilities (GRI, 1988). 

An EPA-verified chronic oral RfD is not available (IRIS, 1993). According to EPA, 

benzo(a)pyrene is presently classified as a probable human carcinogen (Class B2) 

based upon a sufficient database for carcinogenicity in animals although specific 

data linking this compound to a carcinogenic effect in humans is lacking (IRIS, 

1993). On this basis, EPA has estabhshed a CPF of 7.3E+00 mg/kg/day (IRIS, 

1993). The compound will be evaluated for non-carcinogenic effects in terms of the 
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chronic oral RFD of 4.0E-02 mg/kg/day applied to naphthalene, a noncarcinogenic 

PAH. This methodology is similar to that used by EPA to assess the carcinogenic 

effects of PAH compounds (USEPA, 1989a). 

5.2.6 2-Hexanone (Methyl n-Butyl Ketone or MBK) 

Like other ketones, 2-hexanone is considered a central nervous system depressant. 

A study evaluating the uptake of 2-hexanone in human volunteers indicated that 

the compound was readily absorbed through the lungs, gastrointestinal tract and 

skin (Craft, 1983). Beyond this, the compound is considered mildly toxic by the 

ingestion and intraperitoneal exposure routes and much less toxic via the skin 

contact or inhalation routes (Sax and Lewis, 1989). Unlike other ketones, 

2-hexanone has been shown to cause peripheral neuropathy (Amdur et al.. 1991). 

A solvent interaction between 2-hexanone and 2-butanone has been reported which 

may enhance the severity of the neurotoxic effect although 2-butanone does not 

appear to prodiice this effect alone (Amdur et al. 1991). 

EPA has not established a weight-of-evidence classification for this compound; 

however, a carcinogenicity assessment is currently under review (IRIS, 1993). 

Based upon structural similarities to 4-methyl-2-pentanone, the oral RfD of 

5.0E-02 mg/kg/day for 4-methyl-2-pentanone has been used as a surrogate. 

5.2.7 Lead 

The major toxic effect of lead is on the nervous system (Amdur, et al.. 1991). In 

adults, peripheral neuropathy may occur, but the most sensitive effect may be 

hypertension. Other target organs are the gastrointestinal and reproductive 

systems. The most susceptible populations appear to be children, in which 

clinically overt lead encephalopathy and long-term neurobehavioral effects have 

been found to occur. Currently, there is no scientific consensus concerning the 

effects of lead at low doses. Correlations and regression analyses of data on blood 
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lead levels and various health effects indicate a spectrum of adverse effects become 

apparent in populations having increased blood lead levels. It appears that 

changes in neurobehavioral development in children may occur at blood lead levels 

so low as to be essentially without a threshold. 

According to EPA, lead is classified as a probable human carcinogen (B2). Based 

upon the concept that potential carcinogenic effects are essentially without a 

threshold, an oral RfD and an oral CPF have not been established by EPA (IRIS, 

1993). However, recent promulgation of an MCL action level of 0.015 mg/1 for 

drinking water at the point of use was based upon significant research on lead 

levels in blood. Using this MCL action level, and based upon EPA guidance for 

calculating RfD equivalents, an RfD equivalent of 1.4E-04 mg/kg/day was 

estimated for purposes of this study (USEPA, 1989a). 

5.2.8 Manganese 

Manganese is an essential element for a number of biologic processes in humans 

(Amdur, et al.. 1991). Gastric absorption is less than five percent and the biologic 

half-life in the body is 37 days. Acute exposure via inhalation of high 

concentrations may result in pneumonitis. Chronic inhalation exposure has 

caused central nervous system toxicity. Systemic toxicity has, however, rarely 

been reported because humans efficiently regulate the body burdens of manganese. 

Extremely large doses of manganese cause gastrointestinal irritation. There are 

also reports of central nervous system effects from chronic consumption of large 

amounts of manganese dissolved in drinking water (IRIS, 1993). Based on these 

reports, EPA has developed on oral RfD for manganese of 1,0E-01 mg/kg/day 

(IRIS, 1993). 
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5.2.9 4-Methylphenol (p-Cresol) 

In general, acute exposure to phenols may cause damage to kidneys, liver, spleen 

or lungs (Sax and Lewis, 1989). Ingestion of large quantities can cause corrosion 

of the lips, mouth, esophagus, and stomach (Sax and Lev^ds, 1989), 

The compound 4-methylphenol is classified as Class C, possible human carcinogen; 

however, only anecdotal data are available for evidence of cancer in humans (IRIS, 

1993). The database for incidence of carcinogicity in humans is judged to be 

inadequate, while animal data are hmited (IRIS, 1993). An oral RfD of 5.0E-03 

mg/kg/day has been established by EPA (USEPA, 1992b). 

5.2.10 Nickel 

Nickel is recognized as an essential nutrient found in metalloproteins and some 

enzymes; dietary nickel is metabolized and excreted in the feces (Craft, 1983). 

Typical daily human intake of nickel ranges from 100 to 300 ug/day. 

While it has been known that dermal effects may result from contact with nickel 

compounds, many studies also support the finding of dermato-toxicity in 

hypersensitive humans following ingestion (IRIS, 1993), The principal concem for 

nickel exposures has been nasal and lung cancers resulting from inhalation of 

significant levels of insoluble nickel particulates. However, the insoluble forms of 

nickel and the inhalation of particulates are considered of minor importance at the 

DSI site. 

Orally administered nickel has been associated with reduced body weight in rats 

and dogs, while nickel chloride in water administered by gavage to rats appeared 

to result in reduced organ weight (e.g., heart, liver, and kidney). Based upon these 

studies, EPA has estabhshed an oral RfD of 2.0E-02 mg/kg/day (IRIS, 1993). It is 
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important to note that hypersensitivity in humans was also considered by EPA but 

was not the primary factor in establishing the RfD. 

5.2.11 Vanadium 

Vanadium compounds have an affinity for fats and oils; consequently, fat is the 

largest contributor to body burden, followed by bone and teeth (Amdur, et al,. 

1991). Vanadium is moderately absorbed in most forms following ingestion and is 

excreted primarily in the urine (Amdur, et al.. 1991). 

Ingestion of vanadium compounds for medicinal purposes has produced 

gastrointestinal disturbances, minor anomalies in renal function and nervous 

system effects (Amdur, et al.. 1991). This same study also suggested that the 

liver, adrenal glands and bone marrow may also be impacted by subacute 

exposures at high doses (Amdur, et al,. 1991). 

Orally administered vanadium pentoxide in rats has been associated with a 

decrease in the amount of cystine in the hair (IRIS, 1993), A significant decrease 

has also been reported in erj^hrocyte and hemoglobin levels of rats (IRIS, 1993), 

Based upon these studies, EPA has established an oral RfD of 9,0E-03 mg/kg/day; 

however, low confidence is assigned to this value due to lack of detail in the 

reference study and scarcity of specific data on vanadium pentoxide (IRIS, 1993). 
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6.0 EXPOSURE ASSESSMENT 

The purpose of the exposure assessment is to characterize the exposure setting, 

identify populations potentially exposed to constituents at the site, develop and 

evaluate potential exposure pathways, estimate exposure point concentrations, 

select expostire variables, and estimate exposure doses. Estimated exposure doses 

are ultimately used in the risk characterization. 

6.1 CHARACTERIZATION OF EXPOSURE SETTING 

The exposure setting represents the arena in which a potential exposure could 

occur. In evaluating the exposure setting relative to the DSI site, on-site and 

adjacent off-site areas were considered, 

6.1.1 Physical Setting 

Several on-site structures are present on the DSI site: an office/garage, a garage, 

several sheds and a methane incinerator. The structures are built on concrete 

slabs and common use areas are paved. Access to the site is limited by sections of 

fence along the eastem and southem boundaries. The fence is not continuous; 

however, bedrock cliffs to the west and steep topography to the east provide 

natural barriers to the site and may limit access. The locations of significant on-

site structures, other pertinent site features, and residential structures in the 

immediate vicinity of the site are shown on Figure 2. 

Private residences, seasonal residences, and the Connecticut River are located to 

the south and east of the landfill. The closest occupied residence, referred to as 

the Greenwood residence, is approximately 200 feet from the southern site 

boundary. A mix of four seasonal and year-round residences are located 

approximately one-quarter mile northeast of the site along the Connecticut River. 
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The Hit or Miss Club, a private rod and gun club, is located directly across Route 5 

from the site entrance. Apparently, the club is used on only limited occasions. 

The surface topography of areas east of Route 5 which may be affected by the DSI 

site slopes steeply towards the Connecticut River. The steepness of this terrain 

would likely limit future development in areas along the river front. A small 

seasonal camp was once located on a plateau near the Lester/Danforth well. 

However, this area is very small and likely insufficient for future construction of a 

home. Therefore, potential development of this area would appear to be limited to 

the river front area although development of property in such close proximity to 

the Connecticut River may be restricted by wetland and floodplain limitations. 

Furthermore, as previously discussed, this area is currently owned by DSI, which 

has no plans to sell or develop this area. 

Other pertinent off-site features include the Charleston, New Hampshire waste 

water treatment plant which is located on the east bank of the Connecticut River, 

i.e., opposite from the DSI Site, Vermont Route 5, a two-lane, paved road is 

adjacent to the eastern border ofthe landfill. Interstate 91 is about 0.6 miles west 

of the landfill. New Hampshire Highway Route 12 parallels the Connecticut River 

on the east side of the river, 

6.1.2 Demographics 

Based on statistics from the 1990 U,S. Census Bureau, the population for 

Bellows Falls, which includes the town of Rockingham, is 5,484. A rural portion of 

Charleston, New Hampshire, population 4,400, exists directly across the 

Connecticut River from the site. The Springfield, Vermont town line is located 

approximately one-third of a mile to the north of the DSI site. 

EPA typically considers that children, the elderly, or populations with health 

impairments are potentially more sensitive to environmental exposure than the 
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general population. Therefore, an area within a one-mile radius was examined for 

the presence of sensitive receptor populations. Based upon this survey, it appears 

that there are no schools, nursing homes, hospitals or other such facilities within a 

one-mile radius of the site. Children are likely to reside in some of the nearby 

homes; this possibility is considered further in subsequent sections. Private wells, 

in addition to those described as adjacent to the site, are located within a one-mile 

radius of the site. 

6.2	 EVALUATION OF POTENTIAL HUMAN RECEPTORS AND 

POTENTIAL EXPOSURE POINTS 


Potentially exposed on-site and off-site populations and potential on-site and off-

site exposure points were reviewed for applicability in the estimation of exposure 

doses. Potentially exposed populations and pathways considered in this risk 

evaluation and the rationale for selecting pathways for quantitative evaluation are 

presented for potential current conditions in Table 13 and for potential future 

conditions in Table 14, A summary of pathways selected for quantitative 

evaluation is presented in Table 15, 

6.2.1	 C u r r e n t Po ten t ia l ly Exposed Popula t ions 

6.2.1.1 On-Site Popu la t ions (DSI Facili ty) 

Permanent populations are not presently located at the DSI facility; therefore, 

potential exposure for this group does not exist. The DSI facility currently 

contains a transfer and recycling station with 15 on-site workers. Employee job 

descriptions include office workers, shop workers, truck drivers, and a person who 

monitors methane concentrations and performs water level measurements at site 

monitoring wells (personal communication with K. Greenwood, DSI Facility 

Manager; April 1992). 
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Area adult residents bringing refuse and recyclables to the facility were also 

considered to be potentially exposed populations. However, since the transfer 

station and recycling station are located on pavement and an employee is on duty 

to receive all goods, it is unlikely that the residents would be exposed to site 

constituents. 

Trespassers could potentially gain access to the facility, the landfill, and the 

landfill perimeter, portions of which are fenced along the property boundary. This 

would appear more likely for children than for other demographic groups. Given 

the nature ofthe facility, it is unHkely that very young children (i.e., those less 

than six years old) would wander from home to gain access. Younger children 

(i.e., 6 to 12 years of age) would be less likely to play at the facility than older 

children (i.e., 12 to 18 years of age). Therefore, children between the ages of 12 

and 18 years were selected for evaluation as a potentially exposed population at 

the landfill facility. 

6.2.1.2 On-Site Populations (East of Route 5) 

Current populations on the DSI property east of Route 5 do not exist. However, as 

indicated for potential exposures at the DSI facility, children from off-site are the 

most likely population for potential exposure to impacted sediment associated with 

former surface seeps east of Route 5. 

6.2.1.3 Off-Site Populations 

Permanent off-site populations include residents adjacent to the site. As 

previously discussed, these residents are currently not exposed to constituents in 

off-site ground water, and DSI is supplying drinking water to select cross-gradient 

residents. In addition, impacted surface seeps are located only within the 

boundaries of the DSI property at the landfill perimeter. Consequently, there is 

no potential for off-site exposure to these media. 
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6.2.2 C u r r e n t Po ten t i a l Exposure Poin t s (DSI Facili ty) 

6.2.2.1 On-site Exposure Po in t s (DSI Facility) 

The 100-foot-wide retention pond and the drainage swale which directs surface 

water runoff to the retention pond are considered potential exposure points with 

somewhat limited access. Surface water within the pond is located 3 to 4 feet 

below the top of the bank and a fence is present around the pond, making it 

unlikely that a person would readily contact the water or sediments. Surface 

seeps which flow intermittently near the landfill perimeter also constitute 

potential on-site exposure points at the facility. 

6.2.2.2 On-site Exposure Poin t s (East of Route 5) 

Sediments affected by prior surface seeps at the DSI property east of Route 5 

constitute potential exposure points. Exposure to surface sediment east of Route 5 

is possible where there are no barriers to access, i.e., beneath the culverts which 

once discharged impacted water to surface soils and down the steep slope along 

the drainage pathways, 

6.2.2.3 Off-Site Exposu re Po in t s 

There are no current off-site exposure points. As discussed, the potential for 

exposure to constituents in ground water does not exist, as private cross-gradient 

wells are not impacted by the landfill and DSI is supplying potable water to select 

residences. Seeps are not present beyond the DSI site boundary. 
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6.2.3 F u t u r e Po ten t ia l ly Exposed Popula t ions 

6.2.3.1 On-Site Popu la t ions (DSI Facili ty) 

Potentially exposed future on-site populations are expected to be similar to current 

on-site populations and would focus on children who may trespass at the facility 

from nearby residences. However, future potential exposure to surface water seeps 

and sediment adjacent to the toe of the landfill should be eliminated by 1994 as 

DSI is currently in the process of recontouring the landfill in preparation for site 

closure. Recontouring activities are expected to be completed by late 1993 and 

should result in the elimination of perimeter seeps and associated sediment. 

Since the landfill will be left in place as part of the closure, it is DSI's intent to 

retain control of the DSI facility property and not permit future residential or 

intrusive development of the property. This intent is consistent with expected 

future consolidation of the waste mass and the steep slope characteristics which 

would prohibit site construction. This view appears consistent with opinions 

expressed by EPA headquarters which considers reasonable future use scenarios 

when assessing site risk. In turn, due to DSI's intentions for future uses of the 

site, it is highly improbable that a drinking water well would be drilled into the 

overburden ground water or bedrock aquifer beneath or immediately adjacent to 

the landfill in the future, 

6.2.3.2 Off-Site Popu la t i ons 

Future off-site populations are expected to be similar to current off-site 

populations. The areas adjacent to the site are likely to include a limited 

residential population. 
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6.2.4 Future Potential Exposure Points 

6.2.4.1 On-Site Exposure Points (DSI Facility) 

Future on-site exposure to retention pond water and sediment at the DSI facility 

are unlikely to differ from current exposure points in the absence of remediation. 

Although recontouring of the landfill in 1993 should eliminate exposure to surface 

seeps and associated sediment at the landfill perimeter, it has been conservatively 

assumed that these exposure points would be present in the foreseeable future. 

6.2.4.2 On-site Exposure Points (East of Route 5) 

Potential future exposure points at the DSI property east of Route 5 are likely to 

be similar to the current exposure points, including potential exposure to 

constituents present in the surface sediment along the drainage pathways. DSI 

owns the downgradient property between Route 5 and the Connecticut River and 

intends to prevent future development of the property, 

6.2.4.3 Off-Site Exposure Points 

There are no future off-site exposure points predicted relative to the DSI site. 

Migration pathways of constituents presently reported at the site are likely to 

remain similar to the current situation and, therefore, will not result in different 

exposure points in the future. Specifically, ground water in residential wells 

located cross-gradient to the site are not impacted by site constituents, and 

conditions in ground water are likely to improve as operational measures at the 

site are completed. Moreover, as discussed previously, a water agreement 

restricting use of domestic water at some residences cross-gradient to the site with 

provisions for DSI to provide these residences with potable water has been, and 

will continue to be, an effective institutional control. 
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6.3	 ESTIMATION OF EXPOSURE POINT CONCENTRATIONS FOR 
CONSTITUENTS OF CONCERN 

Average and maximum concentrations for the constituents of concem for each 

medium were used as exposure point concentrations. Exposure point 

concentrations for seep surface water and sediment at the landfill perimeter, seep 

sediments east of Route 5, and retention pond surface water and sediments, were 

derived from the entire database generated for each of these media during the 

October 1991 and March 1992 sampling events. Equal access ofthe receptor to 

the sampling locations was therefore assumed. Calculated average concentrations 

and maximum concentrations reported for each medium are presented in Table 16, 

6.4	 ESTIMATION OF EXPOSURE DOSES FOR SELECTED EXPOSURE 

PATHWAYS 


Exposure doses were calculated for each selected constituent of concem for an 

environmental medium and for each selected exposure pathway. Current and 

future exposure scenarios were considered. Estimates of exposure dose were 

derived using the calculated average and maximum exposure point concentrations. 

These estimates will serve as the basis for and will be evaluated collectively in the 

risk characterization. 

6.4.1	 Dermal Absorption and Incidental Ingestion of Retention Pond 
Sediments 

Exposure parameters were developed for a potential scenario involving exposure of 

an older child to impacted retention pond sediment under current and future 

conditions. A summary of current and future exposure parameters is provided in 

Table 17. Estimated exposure doses are provided in Table 18. 

An average body weight of 55,9 kilograms was assumed to represent the typical 

child (male or female) between 12 and 18 years of age (USEPA, 1989a). The 

duration of exposure was considered to be limited by climate, with April through 
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September, i.e., six months, judged to be the period of potential exposure. The 

frequency of exposure is substantially limited by access to the pond, which is 

located near the on-site buildings; therefore, a frequency of exposure five times per 

year for an average scenario and ten times per year for a maximum scenario was 

established. The averaging period of six years was used for a child from ages 12 

to 18. 

Children were assumed to be dressed in t-shirts, shorts, and shoes while playing 

at the retention pond exposure point. The surface skin area subject to dermal 

contact with impacted media was therefore calculated to be 8,195 square 

centimeters (cm^). This value likely overestimates the exposed skin surface area 

as total leg and arm area values were used (USEPA, 1988). Portions of the arms, 

hands, and legs are normally somewhat covered by clothing. The rate of incidental 

ingestion at 100 mg/event for pond sediment, was derived from EPA guidance 

(USEPA, 1989a). An incidental ingestion rate of 0,5 1/event was considered a 

conservative value for retention pond surface water. Permeability constants for 

specific constituents were derived from EPA guidance, while the permeability 

constant for water of 8,0E-04 cm/hr was used for constituents without readily 

available data (USEPA, 1988), Dermal absorption of most inorganic constituents 

is generally considered negligible, with absorption factors generally reported in the 

literature at less than 0.1 percent (USEPA, 1992a), Consequently, transdermal 

exposure to inorganic constituents was not evaluated further in the HHRA. 

Absorption factors for organic constituents were derived from EPA guidance 

(USEPA, 1989a). The soil to skin adherence factor of 1.0 mg/cm^ was modified 

from the EPA value for commercial potting soil as the adherence of sediment is 

likely to be less than for soil (USEPA, 1989a), 
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The equation below was used to estimate exposure doses for dermal absorption of 

constituents in retention pond sediment (USEPA, 1989a): 

„r> CSxCFxSAxAfyABSxEFxED ED= 
BWxAT 

where: 

ED = Daily absorbed exposure dose (mg/kg/day) 
CS = Constituent concentration in sediment (mg/kg) 
CF = Conversion factor (10"^ kg/mg) 
SA = Skin surface area available fir contact (cm^) 
AF = Sediment to skin adherence factor (mg/cm^) 
ABS = Absorption factor (unitless) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period of time over which exposure is averaged ­

days) 

The equation below was used to estimate exposure doses for incidental ingestion of 
constituents in retention pond sediment USEPA, 1989a): 

p„ CSxlRxCFxAFxFIxEFxED 
ED= 

BWxAT 

where: 
ED = Exposure dose (mg/kg/day) 
CW = Constituent concentration (mg/kg) 
IR = Ingestion rate (mg/day) 
CF = Conversion factor (10'^ kg/mg) 
AF = Absorption Factor (unitless) 
FI = Fraction ingested from contaminated source (unitless) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period of time over which exposure is averaged 

days) 
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The equation below was used to estimate exposure doses for dermal contact with 
constituents in retention pond surface water (USEPA, 1989a): 

„ - CWxSAxPCxETxEFxEDxCF 
ED= 

BWxAT 

where: 
ED = Exposure dose (mg/kg/day) 
CW = Constituent concentration (mg) 
SA = Skin surface area available for contact (cm'̂ ) 
PC = Constituent-specific permeability constant (cm/hr) 
ET = Exposure time (hours/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
CF = Volumetric conversion factor for water (1,000 cm )̂ 
BW = Body weight (kg) 
AT = Averaging time (period of time over which exposure is averaged ­

days) 

The equation below was used to estimate exposure doses for incidental ingestion of 
constituents in retention pond surface water (USEPA, 1989b): 

„-, CWxIRxEFxED 
ED= 

BWxAT 

where: 
ED = Exposure dose (mg/kg/day) 
CW = Constituent concentration (mg) 
IR = Ingestion rate (1/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period of time over which exposure is averaged ­

days) 

6.4.2	 Dermal Absorption and Incidental Ingestion of Seep Surface Water 
and Sediment (Landfill Perimeter) 

Exposure parameters were also developed for a potential exposure scenario 

involving exposure of an older child to impacted seep surface water and sediment 
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at the landfill perimeter under current and future conditions, A summary of 

current and future exposure parameters is provided in Table 19, Estimated 

exposure doses are provided in Table 20. 

Exposure parameters applied in this scenario were similar to those applied to the 

retention pond exposure pathway. Exceptions included the frequency of exposure 

which is likely to be somewhat different for an on-site location which is further 

removed from the facility office and transfer station than the retention pond. In 

addition, frequencies of exposure to seep surface water are likely to be very 

different from seep sediment. The seeps are intermittent and dependent upon 

heavy rainfall, while potential exposure to sediments is possible each time the 

exposure point is accessed by the receptor. For this reason, exposure frequencies 

of 24 days per year and 48 days per year were selected for average and maximum 

conditions of exposure to seep sediment, respectively. Conversely, the limited 

chance of contacting impacted seep water resulted in an estimated frequency for 

exposure to this medium of five days per year and ten days per year for average 

and maximum conditions, respectively. Equations used to calculate exposure doses 

are similar to those used for exposure to retention pond surface water and 

sediment. 

6.4.3	 De rma l Absorpt ion and Incidental Inges t ion of Sed imen t (East of 
Rou te 5) 

Exposure parameters were developed for a potential exposure scenario involving 

exposure of an older child to impacted sediment under current and future 

conditions. A summary of current and future exposure parameters is provided in 

Table 21. Estimated exposure doses are provided in Table 22. 

Assumptions used to evaluate this scenario were generally similar to those used to 

assess potential exposures at the retention pond and at the surface, water seeps 

located at the landfill perimeter. Again, potential exposures were assumed for 

children between the ages of 12 to 18, weighing an average of 55.9 kilograms with 
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a skin stirface area subject to dermal contact of 8,195 cm .̂ Potential access to the 

seep sediment was assumed to be similar in frequency as access of children to the 

seeps present at the landfill perimeter, i.e., up to 24 times per year under average 

conditions and 48 times per year under maximum conditions. The rate of 

incidental ingestion for sediment at 100 mg/event, was derived from EPA guidance 

for soil (USEPA, 1989a). The soil to skin adherence factor (1.0 mg/cm )̂ was 

modified from the EPA value for commercial potting soil as the adherence of 

sediment is likely to be less than for soil (USEPA, 1989a). 

The equations used to estimate exposure doses for dermal absorption and 

incidental ingestion of constituents in seep sediment east of Route 5 are similar to 

those used to calculate exposure doses for retention pond sediment. 
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7.0 RISK CHARACTERIZATION 

The risk characterization evaluates potential current and future foreseeable health 

risks associated with site conditions. Within the risk characterization, site-specific 

risks are characterized by integrating data developed in the Hazard Identification, 

Dose-Response Assessment and Exposure Assessment. 

7.1 RISK EVALUATION METHODOLOGY 

The risk evaluation is the final stage of the risk assessment. It involves the 

comparison of exposure doses and reference doses for noncarcinogens and the 

comparison of calculated risks and target risks for carcinogens. Methodologies for 

evaluating noncarcinogenic and carcinogenic risks for the selected compounds are 

presented below (USEPA, 1989b). 

7.1.1 Noncarcinogenic Risk Evaluation 

Noncarcinogenic risks are evaluated in terms of a threshold-response theory which 

assumes that multiple subthreshold exposures could possibly result in adverse 

health effects (USEPA, 1986). The hazard index is used as a means of assessing 

potential risk from noncarcinogenic health effects; however, it is not a 

mathematical prediction of incidence or severity of effects (USEPA, 1986). The 

hazard index is calculated for each noncarcinogenic constituent of concem by 

dividing the exposure dose in mg/kg/day by the RfD, also in mg/kg/day, to calculate 

a unitless estimate of risk. In accordance with EPA policy, if the hazard index is 

less than 1.0, risks associated with exposure to the constituents of concem are not 

considered to be significant, largely because of the built-in conservatism involved 

in deriving the RfD; when the hazard index exceeds 1.0, further evaluation of the 

toxicity of the compound and the associated assumptions is needed. This 

evaluation can often resolve whether the constituents should be of concem as a 
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potential health risk or whether the hazard index simply reflects an extremely 

high uncertainty associated with the derivation of the specific RfD. 

In accordance with EPA guidance, calculated hazard indices are summed for each 

compound within each exposure pathway to provide a measure of the total risk for 

the mixture of constituents without regard to the specific toxic effect of each 

constituent. When this summed hazard index exceeds 1.0, endpoints of concem 

(i.e., target organs) for toxic effects are considered. In these situations, hazard 

indices are calculated for each different endpoint of concem within the exposure 

pathway. 

7.1.2 Carcinogenic Risk Evaluation 

Evaluation of the incremental lifetime cancer risk depends in part on the nature of 

the experimental data used by EPA to qualify a constituent as a carcinogen. 

When based on animal data, the incremental lifetime cancer risk corresponds to 

the upper 95th percentile of the probability of developing cancer, while, if based on 

human data, it is a maximum likelihood estimate (USEPA, 1989b). 

The incremental lifetime cancer risk is calculated by multiplying the exposure dose 

in mg/kg/day by the CPF in (mg/kg/day)'' to obtain a unitless estimate of risk. 

Implicit in these calculations is that the exposure dose is considered an average 

daily exposure dose over the lifetime. As a consequence, the predicted- risk may 

overestimate actual site risk (USEPA, 1986). The resulting estimate is therefore 

an upper-bound estimate of the potential carcinogenic risk at an exposure point. 

7.2 RISK TO HUMAN HEALTH 

The potential risks to human health were evaluated for each exposure pathway 

identified in the exposure assessment under current and future foreseeable land-

use conditions. The intent was to provide reasonable and extremely conservative 
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assessments of the degree of risk associated with potential exposure to 

constituents via the exposure route, and to identify pathways of concem which 

may warrant attention during remediation. 

7.2.1	 Dermal Absorption and Incidental Ingestion of Retention Pond 
Surface Water 

Potential exposure to retention pond surface water by incidental ingestion does not 

appear to present a significant risk to human health. The hazard index was 

calculated at 6.4E-03 under average conditions and l,5E-02 under maximum 

conditions; these values are well below the EPA criterion of 1,0. Similarly, the 

incremental lifetime cancer risk for incidental ingestion of retention pond surface 

water was calculated at 5.7E-08 under average conditions and 9,5E-08 under 

maximum conditions, below the EPA acceptable risk range of l,0E-04 to l.OE-06. 

Risks of exposure to retention pond surface water by dermal absorption were also 

within acceptable EPA risk criteria. The hazard index for dermal absorption 

ranged from 8.7E-03 under average conditions to 5,9E-02 under maximum 

conditions, with both values within the EPA recommended criterion of 1.0. 

Potential carcinogenic risk associated with dermal contact of surface water was not 

evaluated quantitatively but was considered to be negligible. Arsenic was the only 

potential carcinogenic constituent evaluated as a constituent of concem, and EPA 

considers transdermal absorption of inorganic constituents to be insignificant. 

Calculations for noncarcinogenic and carcinogenic risks associated with exposure 

to retention pond water under current and future conditions are presented in 

Table 23. 

7.2.2	 Dermal Absorption and Incidental Ingestion of Retention Pond 
Sediment 

Potential exposure to retention pond sediment by incidental ingestion does not 

appear to present a significant risk to human health. The hazard index was 
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calculated at 2.5E-04 under average conditions and 1.2E-03 under maximum 

conditions; these values are well below the EPA criterion of 1.0. Similarly, the 

incremental lifetime cancer risk for incidental ingestion of retention pond sediment 

was calculated at 9.7E-08 under average conditions and 4.9E-07 under maximum 

conditions and were therefore below the EPA acceptable risk range of l.OE-04 to 

l.OE-06. 

Risks of exposure to retention pond sediment by dermal absorption were not 

evaluated quantitatively as the constituents of concem for sediment, arsenic and 

manganese, are not considered to be absorbed significantly through the skin. 

Calculations for noncarcinogenic and carcinogenic risks associated with exposure 

to retention pond sediment under current and future conditions are presented in 

Table 24. 

7.2.3	 Dermal Absorption and Incidental Ingestion of Seep Surface Water 
(Landfill Perimeter) 

Current and future risks of exposure to surface seep water by incidental ingestion 

may present a marginal risk. The hazard index for incidental ingestion ranged 

from 2.0E-01 under average conditions to 7.0E-01 under maximum conditions, with 

both values below the EPA recommended criterion of 1.0. The noncarcinogenic 

risk associated with ingestion was attributed primarily to the presence of lead. 

The incremental lifetime cancer risk calculated for ingestion of arsenic in seep 

water ranged from 3.2E-07 under average conditions to 9.8E-07 under maximum 

conditions and was therefore within the EPA acceptable risk range of l.OE-04 to 

l.OE-06. 

Dermal absorption when contacting seep water may present a marginally elevated 

risk under a maximum exposure scenario. The hazard index for dermal absorption 

ranged from 2.7E-01 under average conditions to 1.5E+00 under maximum 

conditions, with the maximum value above the EPA recommended criterion of 1.0. 

The noncarcinogenic risks associated with dermal absorption were attributed 
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primarily to the presence of 2-butanone and 4-methylphenol which were reported 

at high concentrations in at least one seep location. Carcinogenic risk due to 

dermal absorption was considered to be negligible as arsenic, the only carcinogenic 

constituent of concem, is not likely to be absorbed through the skin to a significant 

degree. Calculations for noncarcinogenic and carcinogenic risks associated with 

exposure to seep water adjacent to the landfill perimeter under current and future 

conditions are presented in Table 25. 

7.2.4	 Dermal Absorption and Incidental Ingestion of Seep Sediment 
(Landfill Perimeter) 

Current and future risks of exposure to seep sediment at the landfill perimeter by 

incidental ingestion were within acceptable EPA risk criteria. The hazard index 

for incidental ingestion ranged from 2.5E-03 under average conditions to 1.2E-02 

under maximum conditions, with both values below the EPA recommended 

criterion of 1.0. The incremental lifetime cancer risk ranged from 6.9E-08 under 

average conditions to 2.4E-07 under maximum conditions and was below or within 

the EPA acceptable risk range of l.OE-04 to l.OE-06, 

Risks of exposure to seep sediment by dermal absorption were not evaluated 

quantitatively but were considered to be within acceptable EPA risk criteria. The 

constituents of concern, arsenic and manganese, are not absorbed transdermally to 

a significant extent. Calculations for noncarcinogenic and carcinogenic risks 

associated with exposure to seep sediment under current and future conditions are 

presented iii Table 26. 

7.2.5	 Dermal Absorption and Ingestion of Seep Sediment (East of 
Route 5) 

Future potential noncarcinogenic and carcinogenic risks associated with ingestion 

of sediment in drainage ways east of Route 5 were estimated to be below EPA's 

recommended risk ranges. The hazard index for ingestion of seep sediment ranged 

from l.lE-02 under average conditions to 6,7E-02 under maximum conditions, with 
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both hazard indices below the EPA recommended criterion of 1,0. Arsenic 

contributed somewhat more to the noncarcinogenic risk of ingestion than 

manganese. The incremental lifetime cancer risk for ingestion of sediment ranged 

from 3.7E-07 under average conditions to 2.4E-06 under maximum conditions and 

was below or within the EPA acceptable risk range of l.OE-04 to l.OE-06. The 

carcinogenic risk estimate was attributed primarily to arsenic. 

Risks of exposure to seep sediment east of Route 5 by dermal absorption was 

estimated to be insignificant. The hazard index for dermal absorption ranged from 

3.1E-06 under average conditions to l,3E-05 under maximum conditions, with both 

values being well below the EPA recommended criterion of 1,0. The incremental 

lifetime cancer risk ranged from 7,7E-08 under average conditions to 3.2E-07 

under maximum conditions, both below the EPA acceptable risk range of l.OE-04 

to l.OE-06. Calculations for future noncarcinogenic risk and incremental lifetime 

cancer risk for ingestion and dermal contact with seep sedirhent located east of 

Route 5 are shown in Table 27, 
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8.0 UNCERTAINTIES AND UMITATIONS 

Uncertainties are inherent to each stage of the risk assessment process. It is, 

therefore, important to identify those uncertainties most critical to the evaluation 

and to consider their possible impact on the estimation of site risk. These 

uncertainties may lead to overestimation or underestimation of site risks. The 

identification and discussion of these uncertainties provides a perspective for 

evaluating conclusions of the risk assessment. 

8.1 SITE-SPECIFIC 

The risk assessment is dependent upon the quality and nature of the 

environmental sampling data. Sampling bias or selection of specific analytical 

methodologies can cause skewing of the data. At the DSI site, this is exemplified 

in the biased selection of monitoring well, seep, and drainage pond sampling 

locations in known or suspected areas of contaminant impact. Conclusions in the 

HHRA are based upon two sampling rounds; therefore, a potential also exists for 

seasonal or annual fluctuations in constituent concentrations. 

As previously discussed, future potential human exposure to downgradient bedrock 

ground water does not represent a realistic scenario due to the Water Agreement 

under which water must be supplied to any owner of three specified cross-gradient 

private wells for 20 years following full landfill closure. Additionally, DSI 

currently owns the property downgradient of the landfill between Route 5 and the 

Connecticut River. DSI has no intentions of selling or developing this land and is 

willing to place future use restrictions on the property deed to ensure those 

intentions. 

Conditions in ground water are also likely to improve in the future. Constituents 

presently identified in ground water would be subject to degradation, dissolution, 

and dispersion, and future constituent concentrations would likely be less than 

April 7, 1993 
Balsam Project 6458:89257 52 



BALSAM ENV:RCNMENTAL CONSULTANTS. INC 


current concentrations. It is also probable that full landfill closure under existing 

state requirements will necessitate some form of source remediation, significantly 

reducing constituent concentrations. These measures will impede the percolation 

of rain water through the present landfill cap, thereby limiting the amount of 

leachate generated by the landfill. 

8.2 HAZARD AND DOSE-RESPONSE ASSESSMENT 

The initial selection of constituents of concem carries a degree of uncertainty, 

especially when the list of detected constituents is extensive. Toxicity values and 

relative risk values used to select indicator compounds are considered to be a 

preliminary screening tool. However, potential health effects may be 

underestimated for compounds not included in the final list of constituents of 

concem because little toxicity information has been established or because of other 

data limitations. Uncertainty has been limited somewhat in the HHRA by a 

hierarchical approach to select constituents of concern which, in addition to 

toxicity values, also considers factors such as frequency of occurrence, 

concentration, and relation of compound concentrations to background levels and 

applicable drinking water standards. Use of maximum concentrations for 

constituents may also skew the selection process. 

Uncertainty also exists in the derivation of the individual RfDs and for the 

selected constituents of concem. Because uncertainties exist in dose-response 

estimates, EPA has chosen to quantify risk using the upper 95'̂ '' percentile 

confidence interval which results in an overestimation of the potential site risks. 

A series of uncertainty factors are typically applied by EPA when deriving the RfD 

which may result in substantial overestimation of compound toxicity because 

inadequate or insufficient experimental data are available. The application of an 

uncertainty factor occurs in each of the following circumstances: 

April 7, 1993 
Balsam Project 6458:89257 53 



BALSAM ENVIRONMENTAL CONSULTANTS. INC 


A factor of 10 when accounting for populations variations (i.e., 
extrapolating effects from animal to human populations); 

A factor of 10 when using a subchronic study to assess chronic 
effects; 

A factor of 10 when using a Lowest Observable Adverse Effect Level 
(LOAEL) as the basis of calculation; and 

An additional modifying factor may also be used. 

The chronic oral RfDs used for benzo(a)pyrene and 2-hexanone were surrogate 

values which were applied based upon similarities to other compounds. Rationale 

was provided for selection of these RfDs; however, uncertainty exists in the values 

without constituent-specific data. 

8.3 EXPOSURE ASSESSMENT 

The methodologies involved in calculating average and maximum exposure point 

concentrations may result in overestimation or underestimation. Use of maximum 

exposure point concentrations is extremely conservative and implies that 

maximum concentrations were detectable at each exposure point. Even average 

concentrations are likely biased toward areas of contaminant impact and may not 

represent a "typical" exposure concentration. 

Methods used to calculate exposure doses also carry a degree of uncertainty which 

may result in overestimation of risk. For instance, potential exposures to surface 

seeps and the retention pond are based upon media contact with the entire surface 

area of the legs and arms of a child. It is probable that potentially exposed skin 

surface areas would be considerably less, with a corresponding decrease in 

exposure dose. Moreover, the amount of seep water ingested may be much lower 

than the 0.5 1/event conservatively presented in the exposure assessment. 
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8.4 RISK CHARACTERIZATION 

Uncertainty in the risk characterization is the by-product of uncertainties 

presented in earlier stages of the HHRA. Risk summation techniques apply 

additional uncertainty as they assume independence of action by the constituents 

and provide no means of addressing chemical interactions. Consequently, 

incremental lifetime cancer risk estimates may be artificially more conservative as 

risk estimates from a number of different carcinogens are combined. 
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9.0 SUMMARY 

The HHRA has provided estimates of risk associated with potential on-site and off-

site exposure to constituents of concem under current and future conditions. The 

majority of the risk estimates are within EPA's acceptance criteria and, therefore, 

do not constitute a "significant" risk; however, some risk estimates were identified 

which, under the specific exposure assumptions (e.g., maximum cases) presented in 

this report, are slightly outside EPA's acceptance criteria for characterizing 

"significant" risk. A summary of the results for this report are presented below. 

Acceptable risks were found to be associated with constituents reported in most 

on-site media due to decreased exposure frequency of potential receptors (e.g., less 

opportunity for potential exposure because of barriers to site access) or as a result 

of limited potential exposure points (e.g., a drinking water well does not presently 

exist on-site and is not likely to be installed in the future). Current and future 

risks assessed for dermal contact and incidental ingestion of retention pond 

surface water and sediments do not appear to be significant for a child who may 

trespass at the DSI site and play in these areas on an infrequent basis. Similarly, 

significant risks do not appear to be associated with dermal contact and incidental 

ingestion of sediments located in the drainage ways across Route 5. 

With respect to potential current and future exposure to seep sediment adjacent to 

the landfill perimeter, associated risks were found to be below EPA acceptable 

levels. Risks associated with potential ingestion of seep water adjacent to the 

landfill under current and future exposure conditions were found to be below EPA 

acceptable levels. Risks associated with potential dermal contact to this seep 

water under average conditions were found to be below acceptable levels, while the 

estimated risk calculated assuming maximum conditions exceeded the EPA 

acceptable level (i.e., a calculated hazard index of 1,5 versus the EPA level of 1,0). 
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It is important to note that this baseline risk assessment, in evaluating potential 

risks in the absence of remediation, does not fully take into account natural 

processes or significant activities which are already occurring at the site. A trench 

has been under construction which has intercepted affected seeps previously 

occurring east of Route 5, thus allowing natural surface water runoff in drainage 

ways to attenuate seepage-associated constituent levels in drainage way sediment. 

Additionally, as part of the 1993 landfill recontouring activities, intermittent and 

affected sediment adjacent to the landfill toe of the slope will be eliminated, thus 

addressing this potential exposure pathway. In the near future, remedial 

activities will involve the construction of an impermeable landfill cap which should 

prevent percolation of rain water through the refuse (i.e., the likely source) and 

will further limit impacts associated with the site. 

As part of the upcoming FS, each significant potential risk identified in this 

HHRA, as well as significant potential risks identified in the ecological risk 

assessment, will be addressed in terms of remedial action. Based upon a suite of 

remedial actions presented in the FS which will reduce potential risks to 

acceptable levels, a remedial action program which achieves each remedial 

objective in an effective manner will be selected by EPA for implementation at the 

DSI site. 
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TABLE 1 

DATA SUMMARY FOR CONSTITUENTS DETECTED 


IN GROUND WATER 

DISPOSAL SPECIALISTS, INC. 


ROCKINGHAM, VERMONT 


Overburden Ground Water 	 Bedrock Aquifer 

Background Frequency of Background Frequency of 
Concentration (ppm) Detection Detected Range (ppm) Loiaition of Maximum Concentration (ppm) Detection Detected Range (ppm) Location of Maximum 

Volatile Organic Comoounds : 

Vinyl Chloride ND V14 0.100 MWB13D ND 3/34 0.0030-0.0057 MWAll 

Methylene Chloride ND-0.005 2/14 7.2-8.6 MWB13D ND 1/34 0.005J MWA12 

Chloroethane ND 1/14 0.096 MWB13D ND 5/34 0.0068-0.0425 MWA12 

Chloromethane ND 0/14 ND ._ ND 3/34 0.0095-0.0128 MWA12 

Acetone ND 3/14 0.008-5.8 MWB13D, MWC15 ND 3/34 0.031-0.28 MWE24, MW3 

Carbon Disulfide ND 1/14 0.001 MWB13D ND 2/34 0.002-0.006 MW9, MWAll 

1,1-Dichloroethene ND 2/14 0.26-0.28 MVmi3D ND 0/34 ND — 

1,1- Dichloroethane ND 4/14 0.002-5.75 MWB13D ND 10/34 0.00299-0.024 MW3 

1,2- Dichloroethene (total) ND 4/14 0.005-1.4 MWB13D ND 6/34 0.00277-0.005J MWAll 

1,2- Dichloethanc ND 2/14 0.135-0.15 MWB13D ND 5/34 0.001-0.0032 MWA12 

2-Butanone ND 3/14 0.38-13.0 MWB13D ND 2/34 0.073-0.37 MW3 

1,1,1 -Trichloroethane ND 2/14 3.5-4.9 MWB13D ND 1/34 0.00279 MW4 

Trichloroethene ND 2/14 0.15-0.17 MWB13D ND 5/34 0.00275-0.00293 MWIO 

2-Hexanone ND 2/14 0.02-0.385 MVrai3D, MWC15 ND L/34 0.044 MW3 

4-Methyl 2-Pentanone ND 2/14 0.02-0.22 MWB13D. MWC15 ND 1/34 0.031 MW3 

Tetrachloroethene ND 1/14 0.03 MWB13D ND 2/34 0.002J-0.012J MW9 

Toluene ND 3/14 0.004-1.8 MWB13D 0.0011-0.006 14/34 O.OOlJ-0.265 MW3 

Chlorobenzene ND 0/14 ND — ND 3/34 0.002-0.006J MW6 

Ethylbenzene ND 3/14 0.01-0.085 MWni3D ND 11/34 0.002-0.38 MW3 

Notes: 

1.	 Conccnlrationi are reported in parts per million (ppm) or milligrams per liter (mg/lj. Some samples results are reported as "NO" or nol detected; sample results qualified with a "J" are considered to be 
estimated concentrations. 

2.	 Analytical dala for delected conslitucnls tiusc-d upon OcU)l>L'r 1991 und March 1992 sampling results. 
3.	 Hnckground concvnlralions arc derived using analylioil dalu for nmniloring well (JWItS (overburden ground waler) and using monitoring wells GW-1, MW-B3, MW-G25, MW-G26, MW-H27, MW-H28, and 

GW-OW3 (bedrock ground water). Frequency docs nol include background samples. 
A.	 liolh locations arc noted if the localion of maximum concenlrution diflbrs bulwecn sampling rounds. 
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TABLE 1 ( con t inued) 

DATA SUMMARY FOR CONSTITUENTS D E T E C T E D 


IN GROUND WATER 

D I S P O S A L SPECLU.ISTS, INC. 


ROCKINGHAM, VERMONT 


O v e r b u r d e  n G r o u n  d W a t e  r B e d r o c  k A q u i f e  r 

Background FVequency of Background Frequency of 
Concentration (ppm) Detection Detected Range (ppm) Location of Maximum Concentration (ppm) Detection Detected Range (ppm) Location of Maximum 

Xylenes (total) ND 2/14 0.21-0.27 MWB13D 0.001-0.005 11/34 0.003-1.2 MW3 

Tetrahydrofiiran ND 0/7 ND ND 4/34 0.058J-0.26J MW6 

Chloroform ND 2/14 0.004-0.158 MWB13D ND l(g4 0.026J MWE24 

Benzene ND 2/14 0.006-0.023 MWB13D 0.00088-0.004 10/34 0.002J-0.017 MW3. MW6 

1,2-Dichloropropane ND 1/14 0.006 MWB13D ND 0/34 ND 

Semivolati le Organic Compounds ; 

Diethylphthalate ND 2/14 0.001-0.002 MWE22 ND 10/32 0.0015-0.016 MW6. MW3 

Bis(2-ethylhexyl)phthalatc ND-0.009 6/13 0.001J-0.008J MWC15, MWD19 ND 10/33 0.001-0.062 J MWE23 

Butylbenzylphthalate ND 0/7 ND — ND 1/32 0.005J MWIO 

1,4-Dichlorobenzonc ND 0/7 ND . ­ ND 6/32 0.002J-0.003 MW6/MW3, MW3 

4-Mcthylphcnol ND 3/14 0.003-3.55 MWB13D, MWC15 ND 3/30 O.OOlJ-0.03 MW3 

2,4-Dimethylphenol ND 0/7 ND ... ND 4/30 0.003J-0.009J MW3, MW6 

Naphthalene ND 0/7 ND ... ND 6/32 0.003J-0.006J MW6 

4-Chloro-3-Methylphcnol ND 1/14 0.002 MWC15 ND-0.001 3/32 0.015-0.026 MW6 

1,2-Dichlorobenzene ND 0/7 ND ... ND 6/32 0.001J-0.002J MW6, MW3/MW6 

Nitrobenzene ND 0/7 ND ... ND 1/32 0.002J MW6 

Pentachlorophenol ND 0/7 ND ... ND 1/32 0.003J MW6 

Phenol ND 3/14 0.001-5.45 MWB13D, MWCU ND 1/30 0.008J MW3 

2-Methylphenol ND 0/7 ND ... ND 1/30 0.004J MW3 

Bis(2-chloroi8opropyl)ethor ND 0/14 ND ... ND 1/32 0.10 MW4 

Notes: 

1.	 Concentrations are reported in parts per million (ppm) or milligrams per liter (mg/L). Some samples results are reported as "ND" or not detected; sample results qualified with a "J" are considered to i>e 
eslimalcd concentrations. 

2.	 Anulylical dula fur detcclcd conHliluunts tuised upon OcUtlnir lf>f>l iirid Miircli lit*l2 Hiimpliiif; reNulls. 
3.	 Background concentrations are derived using analytical dala fur monitoring well (JW-ltS (overburden ground waler) und using monitoring wells GW-1, MW-H3, MW-G25, MW-G26, MW-H27, MW H2H, and 

GW-OW3 (bedrock ground water). Frequency does rtol include background samples., 
4.	 liolh locations are noted if ihe location of maximum concentration difTcrs between sampling rounds. 
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TABLE 1 (convuiued) 

DATA SUMMARY FOR CONSTITUENTS DETECTED 


IN GROUND WATER 

DISPOSAL SPECIALISTS, INC. 


ROCKINGHAM, VERMONT 


Overburden Ground Water 	 Bedrock Aquifer 

Background Frequency of Background Frequency of 
Concentration (ppm) Detection Detected Range (ppm) Location of Maximum Concentration (ppm) Detection Detected Range (ppm) Location of Maximum 

Pesticidea/PCBs: 

Endosulfan ND 1/7 0.00055 MWB13D ND 0/16 ND ~ 

Inoreanic Const i tu ents (dissolved): 

Aluminum ND 3/14 0.0477-0.331 MWC16. MWB13D ND-0.154J 2/32 0.0467 J-0.128 MWC18 

Antimony ND 0/14 ND ND 1/32 0.028 MWG ... 

Arsenic ND 3/14 0.0025-0.0031 MWC16 ND-0.0121 18/32 0.0029-0.282 MW6, MWLD 

Barium 0.006-0.0092 14/14 0.0064-1.3 MWB13D ND-0.0257 30/32 0.0031J-1.85J MWA12 

Calcium 13.1-13.4 14/14 14.1J-2410 MWB13D 2.05-36.5 29/32 7.39-190 MWA12 

Chromium ND 1/14 0.0144 MWC15 ND-0.0122 5/32 0.0029-0.0806 MWC17 

Cobalt ND 2/14 0.184-0.364 MWB13D ND-0.0803 10/32 0.0147-0.105 MW6 

Copper 0.096-0.121 4/14 0.0207-0.0775 MWB13D, MWE22 ND-0.0519 6/32 0.0072-0.23 MWF 

Iron ND 4/14 0.358-13.3 MWB13D ND-2.32 13/32 0.106-71.6 MW3 

Lead ND-0.0127 2/14 0.0114-0.0176 MWB13D ND 2/32 0.0017J-0.0021 NrWF 

Magnesium 2.0-2.21 14/14 2.65-380 MWB13D ND-4.59 25/32 1.77-97.7 MWIO, MWA12 

Manganese ND 12/14 0.0026-128 MWB13D ND-1.23 28/32 0.0014-5.83 MW4 

Mercury ND 1/14 0.023 MWB13D ND 2/32 0.00035-0.0006 MWIO 

Nickel ND 2/14 0.556-0.708 MWB13D ND-0.0404 14/32 0.0186-0.102 MW9, MWA12 

Potassium 0.833-0.952 14/14 0.75J-436.5 MWB13D ND-24.1 29/32 0.44 IJ-142 MWC17, MW6 

Selenium ND 0/14 ND ND 4/32 0.002.3.1-0.003 MWLD, MWIO 

Notes: 

1.	 Concentrations are reported in parts per million (ppm) or milligrams per liter (mg/L). Some samples results are reported as "Nf}" or nut detected; sample results qualified with a "J" are considered to be 
estimated concentrations. 

2.	 yVnalytical dala for detected constituents based upon October 1991 and March 1992 sampling results. 
3.	 Background concentrations are derived using analytical data for monitoring well GW-RS (overburden ground water) and using monitoring wells GW-I, MW-B3, MW-G25, MW-G26, MW-H27, MW-H28, and 

GWOW3 (bedrock ground water). Frequency docs not include background samples. 
4.	 B<ilh luciiLions are noted if the locution of maximum concenlraliun difTurs lielween sampling rounds. 
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TABLE 1 (continued) 

DATA SUMMARY FOR CONSTITUENTS DETECTTED 


IN GROUND WATER 

DISPOSAL SPECIALISTS, INC. 


ROCKINGHAM, VERMONT 


Overburden Ground Water	 Bedrock Aquifer 

Baclcground Fk«quency of Background Frequency of 
Concentration (ppm) Detection Detected Range (ppm) Location of Maximum Concentration (ppm) Detection Detected Range (ppm) Location of Maximum 

I n o r g a n i c C o n s t i t u e n t s 
(d i s so lved ) c o n t i n u e d : 

Silver ND 1/14 0.0178 MWB13D ND 1/32 0.00148 MW6 

Sodium 1.7-1.86 14/14 3.63J-424 MWB13D 3.81-41.1 30/32 1.580J-255 MW6 

Vanad ium ND 4/14 0.002-0.0037J MWC15, MWC16 ND-0.0076 6/32 0.0015-0.0067 J MW3, MW6 

Zinc ND-0.0425 10/14 0.0035J-0.365 GW-B7, MWC16 ND-0.124 15/32 0.0018-0.242 MWF. MWE24 

Nulcs; 

1.	 CJoncentralions are reported in par ts per million (ppm) or mill igrams per liter (mg/I.,). Some samples resul ts are reported as "ND" or nol detected; sample results qualified with a "J" are considered lo be 

est imated concentrations. 
2.	 Analytical da ta fur delected cunsti lucnls Iwscd upon OcUAivr 1991 and Marcli )!>92 sampling rcNulls. 
3.	 Background concentrations are derived using analytical da la for monitoring well GW-KS (overburden ground waler) and using monitoring wells GW-I, MW-B3, MW-G25, MW-G26, MW-H27, MW-H28, and 

GW-OW3 (bedrock ground water). Frequency docs not include background samples. 
4.	 Both locations are noted if the location of maximum concentration differs between sampling rounds. 
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Volatile OrfTanic Cotn 

Acetone 

Carbon Disulfide 

2-Butanone 

2-Hexanonc 

Tetrahydrofuran 

Chloroform 

Toluene 

Xylenes (total) 

4-Methyl-2-Pcntanone 

Semivolati le Organ ic 

TABLk.^ 
DATA SUMMARY FOR CONSTITUENTS DETECTED 

IN RETENTION POND SURFACE WATER AND SEDIMENT 
DISPOSAL SPECIALISTS, INC. 

ROCKINGHAM, VERMONT 

Pond Surface Water Pond Sediment 

Frequency of Detected Range Locat ion of Frequency of Detected Range Location of 
Detection (ppm) Maximum Detect ion (ppm) Maximum 

pounds : 

1/4 0.062 SWPW3 8/18 0.01J-0.47J SDPSl, SDPS3A(b) 

0/4 ND ... 1/18 0.095 SDPS3B(b) 

0/4 ND ... 10/18 0.004J-0.27J SDPSl, SDPSKa) 

0/4 ND — y i 8 O.OIJ SDPSl 

0/4 ND ... 1/6 O.OOIJ SDPS2 

0/4 ND ... 1/18 0.003J SDPS3B(a) 

1/4 0.012 SWPWl 0/18 ND ~ 

0/4 ND ... y i  8 0.002J SDPS2(a) 

0/4 ND ... y i 8 0.003J SDPSl(b) 

Compounds : 

Bi s(2-ethylhexyl )phthalate 0/4 ND ... 1/9 0.92J SDPSl 


Benzo(b)fIuoranthene 0/4 ND ... 2/9 0.058J-0.065J SDPSl 


Fluoranthene 0/4 ND 1/9 0.068J SDPSl 
. . . 


Phenol 3/4 0.013-0.14J SWPWl 1/9 O.l lJ SDPSl 


4-Methylphenol 2/4 0.001J-0.21J SWPWl 0/9 ND ... 


2-Methylphenol 1/4 0.004J SWPW3 0/9 ND ... 


. . . 
Pyrene 0/4 ND 1/9 0.064J SDPSl 


Diethylphthalate 1/4 0.01 l.I SWPWl 0/9 ND ... 


Notes: 

I. 	 Concenlrations are reported in parts per million (ppm) or in milligrams per liter (mg/l̂ ) for water and milligrams per kilogram (mg/kg) for sediment. Some sample results are reported i 'ND" or not delected; sample 
results qualified with a "J" are considered to be estimated concenlraiions. 
Analytical dala for detected constituents based upon October 1991 and March 1992 sampling results. 
Ik>lh locations are noted if the location of maximum concentration differs between sampling rounds. 
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TABLE 2 (couunued) 

DATA SUMMARY FOR CONSTITUENTS DETECTED 


IN RETENTION POND SURFACE WATER AND SEDIMENT 

DISPOSAL SPECIALISTS, INC. 


ROCKINGHAM. VERMONT 


Pond Surface Water Pond Sediment 

F requency of Detected Range Location of F requency of Detected Range Location of 
Detect ion (ppm) Maximum Detect ion (ppm) Maximum 

P e s t i c i d e s / P C B s : 0/2 ND ... 0/4 ND ... 

I n o r g a n i c C o n s t i t u e n t s 
( to ta l ) : 

Aluminum 3/4 0.218-2.64 SWPW3, SWPWl 8/8 5,320-21,200 SDPSl , SDPS3B 

Arsenic 2/4 0.0043J-0.005J SWPWl 4/8 1.9J-5.5J SDPSl . SDPS3A(a) 

Barium 4/4 0.0086-0.095 SWPWl 7/8 18.9-99.1 SDPSl , SDPS3B(a) 

Beryllium 0/4 ND ... 3/8 0.24-4.7 SDPS2 

Calcium 4/4 7.39-240J SWPWl 8/8 1,200-3,370 SDPSl , SDPS2(a) 

Chromium 2/4 0.0094-0.0121 SWPWl 8/8 9.4-34.7 SDPSl , SDPS3B(a) 

Cobalt 2/4 0.0098-0.0126 SWPWl 8/8 6.3-21.5 SDPSl . SDPS3B(a) 

Copper 0/4 ND ... 8/8 18-68.3 SDPSl , SDPS3B(a) 

Iron 4/4 0.484-14.9 SWPWl 8/8 12,000-40,100 SDPSl , SDPS3B(a) 

Lead 3/4 0.0018J-0.0074 SWPW3, SWPWl 8/8 4.5-17.8 SDPSl 

Magnesium 4/4 1.13-35.6 SWPWl 8/8 2,690-10.700 SDPSl , SDPS3B(a) 

Manganese 4/4 0.204-6.18 SWPWl 8/8 145-677 SDPSl , SDPS2 

Nickel 1/4 0.0096 SWPW3 8/8 13.5-41.5 SDPSl , SDPS3B(a) 

Potassium 4/4 1.34-26.5 SWPWl • 8/8 585-3,630J SDPSl . SDPS2(a) 

Silver 1/4 0.0017 SWPWl 0/8 ND —-

Motes: 

Concenlraiions arc reported in parts per million (ppm) or in milliKrHmu per liter (mg/l.) for water and milligrams per kilogram (mg/kg) for scdimonl. Some sample results are rcporlod as "ND" or not delected; sample 

resulls quatified will) a "J" are considered to be estimated concenlraiions. 

Analytical data for detected consliluenis based upon Oclobcr 1991 and March 1992 sampling result£. 

Both locations are noted if the localion of maximum conccnlralion difTcrs between sampling rounds. 


\pril 7, 1993 
Ba)nam Project 64.58.892578 Page 2 of 3 

file:///pril


TABLE 2 (continued) 

DATA SUMMARY FOR CONSTITUENTS DETECTED 


IN RETENTION POND SURFACE WATER AND SEDIMENT 

DISPOSAL SPECIALISTS, INC. 


ROCKINGHAM, VERMONT 


Pond Surface Water Pond Sediment 

F requency of Detected Range Location of F requency of Detected Range Location of 

Detect ion (ppm) Maximum Detect ion (ppm) Maximum 


I n o r g a n i  c C o n s t i t u e n t  s 
( to ta l ) c o n t i n u e d  : 

Sodium 4/4 1.71-69.8 SWPWl 4/8 48.7-163J SDPS2(a) 

Thallium 0/4 ND 2/8 0.48J-0.49J SDPS3B(a) 

Vanadium 1/4 0.0061 SWPWl 8/8 12.9-45 SDPSl. SDPS3B(a) 

Zinc 1/4 0.006J SWPWl 8/8 31.4J-108J SDPSl, SDPS3B(a) 

Nous: 

1. Concentrations are reported in parts per million (ppm) or in milligrams per liter (mg/1.) for waler and milligrams per kilogram (mg/kg) for sediment
results qualified with a "J" are conaidered to be estimated concenlraiions. 
Analytical dala for delected consliluents based upon October 1991 and March 1992 sampling results. 
Ikilh locations arc noted if the localion of maximum cuncenlralion differs ticlwccn sampling rounds. 

 Some sample results are reported aa "ND" or not detected; sample 
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TABi—J 
DATA SUMMARY FOR CONSTITUENTS DETECTED 

IN SEEP SURFACE WATER AND SEDIMENT (LANDFILL PERIMETER) 
DISPOSAL SPECIALISTS, INC. 

ROCKINGILIM, VERMONT 

Seep Surface Water Seep Sediment 

Frequency of 
Detection 

Detected 
Range (ppm) Location ot Maximum 

Frequency of 
Detection 

Detected 
Range (ppm) Location of Maximum 

Volatile Organ ic Compounds : 

Acetone 2/4 0.01-1.2 SWSW5. SWSWl 2/4 0.013J-0.12J SDSSl 

1,2-Dichloroethene (total) 1/4 0.002J SWSWl 0/4 ND 

2-Butanone 3/4 O.OOlJ-1.6 SWSWl 2/4 0.004J-0.052J SDSSl 

1,1,1-Trichlorethane 1/4 0.003J SWSWl 0/4 ND 

2-Hexanone 1/4 0.39J SWSWl 0/4 ND 

4-Methyl-2-pentanone 2/4 0.025-O.lJ SWSWl 1/4 0.004J SDSSl 

Carbon Disulfide 0/4 ND ... 1/4 0.002J SDSSl 

Toluene 1/4 0.13 SWSWl 1/4 0.012J SDSSl 

Ethylbenzene 1/4 0.017 SWSWl 1/4 0.002J SDSSl 

Xylenes (total) 1/4 0.038 SWSWl 2/4 0.004J SDSSl 

Tetrahydrofuran 1/2 0.091J SWSW5 0/2 ND 

S e m i v o l a t i l e O r g a n i c C o m p o u n d s : 

4-Methylphenol 2/4 0.78J-0.930 SWSWl 1/4 0.067J SDSSl 

Phenol 2/4 0.098-0.28J SWSWl 2/4 0.043J-0.052J SDSSl 

2-Methylphenol 1/4 0.006J SWSWl 0/4 ND ... 

Di-n-octylphthalate 0/4 ND 1/4 0.023J SDSSl 

Diethylphthalate 2/4 0.005J-0.018J SWSWl 0/4 ND ... 

Bis(2-ethylhexyl)phthalate 0/4 ND 1/4 1.7 J SDSSl 

Phenanthrene 0/4 ND 1/4 0.05J SDSSl 

Pyrene 0/4 ND 1/4 0.035J SDSSl 

Fluoranthene 0/4 ND 2/4 0.036J-0.0415 SDSSl 

Notes: 

1. Concentrations are reported in parts per million (ppm) or in milligrams per liter (mg/L) for water and milligrams per kilogram (mg/kg) for sediment. Some sample results are reported as "ND" or not detected; 
sample results quaftfied with a "J" are considered to be estimated concentrations. 

2. Analytical data for detected constituents based upon October 1991 and March 1992 sampling results. 
3. Both locations are noted if the location of maximum concentration differs between sampling rounds. 
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Benzo(b)fluoranthene 

Pesticides/PCBs: 

I n o r g a n i c C o n s t i t u e n t s

Aluminum 

Arsenic 

Barium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Inorganic Constituents 
(total): continued 

Manganese 

Mercury 

Nickel 

Potassium 

Notes: 

TABLE 3 (coi..,inued) 

DATA SUMMARY FOR CONSTITUENTS DETECTED 


IN SEEP SURFACE WATER AND SEDIMENT (LANDFILL PERIMETER) 

DISPOSAL SPECIALISTS, INC. 

ROCKINGHAM, VERMONT 

Seep Surface Water 

Frequency of Detected 
Detection Range (ppm) Location of Maximum 

0/4 ND 

0/2 ND 

 ( to ta l ) : 

4/4 0.832-142 SWSWl 

2/4 0.0142J-0.0521J SWSWl 

4/4 0.152-0.982 SWSWl 

4/4 58.2-443J SWSWl, SWSW5 

3/4 0.0056-0.231 SWSWl 

4/4 0.0078-0.167J SWSWl 

1/4 0.4 6 J SWSWl 

4/4 8.4-344 SWSWl 

3/4 0.0075J-0.514J SWSWl 

4/4 19.5-166J SWSWl 

4/4 2.65J-13J SWSWl 

1/4 0.001 SWSWl 

3/4 0.0122-0.454 SWSWl 

4/4 21.7-61.8 SWSWl 

Seep Sediment 

Frequency of 
Detection 

1/4 

Detected 
Range (ppm) 

0.029J 

0/2 ND 

4/4 

4/4 

4/4 

4/4 

4/4 

3/4 

3/4 

4/4 

4/4 

4/4 

2,700J-10,500 

2.7-6.7 

lOJ-113 

573J-4020 

4.1-19.3 

3.6-20.6 

19-22.9 

6,840J-45,800 

5.2J-33.1 

1,420-5,640 

4/4 lOOJ-2,860 

1/4 

3/4 

4/4 

0.16 

14.7-21.4 

494-2,270 

Location of Maximum 


SDSSl 


SDSS5, SDSSl 


SDSS5, SDSSl 


SDSS5, SDSSl 


SDSS5, SDSSl 


SDSSl 


SDSS5, SDSSl 


SDSS5, SDSSl 


SDSS5, SDSSl 


SDSSl 


SDSSl 


SDSS5, SDSSl 


SDSSl 


SDSS5, SDSSl 


SDSSl 


1. 	 Concentrations are reported in parts per million (ppm) or in milligrams per liter (mg/L) for water and milligrams per kilogram (mg/kg) for sediment. Some sample resulta are reported as "ND" or not detected; 
sample results qualified with a "J" are considered to be estimated concentrations. 
Analytical data for detected conslituenta based upon October 1991 and March 1992 sampling results. 
Both locations ace noted if the localion of maximum concenlraiion differs between sampling rounds. 
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Frequency of 
Detect ion 

Sodium 4/4 

Vanadium 3/4 

Thallium 0/3 

Zinc 1/4 

TABLE 3 (c^-.-mued) 

DATA SUMMARY FOR CONSTITUENTS DETECTED 


IN SEEP SURFACE WATER AND SEDIMENT (LANDFILL PERIMETER) 

DISPOSAL SPECIALISTS, INC. 


ROCKINGHAM, VERMONT 


Seep Surface Water 

Detec ted F r e q u e n c y of 
R a n g e (ppm) Locat ion of Max imum Detec t ion 

59.5-132J SWSWl 2/4 

0.0087-0.32J SWSWl 4/4 

ND . . . 1/4 

0.854-3.96J SWSWl 4/4 

Seep Sediment 

Detec ted 
R a n g e (ppm) 

50.5-56.lJ 

5.4-24.2 

0.46J 

16J-63.9 

Loca t ion of Maximum 


SDSSl 


SDSSl 


SDSS5 


SDSS5, SDSSl 


Notes: 

Concentrations are reported in parts per million (ppm) or in milligrams per liter (mg/L) for water and milligrams per kilogram (mg/kg) for sediment Some sample resulls are reported as "ND" or not detected; 

sample resulta qualified with a "J" are considered lo be estimated concentrations. 

Analytical data for delected constituents based upon Octolicr 1991 and March 1992 sampling results. 

Both locations are noted if the location of maximum concentration difTcrs between sampling rounds. 
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TABLt. 4 

DATA SUMMARY FOR CONSTITUENTS DETECTED 


IN SEEP SURFACE WATER AND SEDIMENT (EAST O F ROUTE 5) 

DISPOSAL SPECIALISTS, INC. 


ROCKINGHAM, VERMONT 


Seep Surface Water Seep Sed imen t 

F r e q u e n c y of Detected F r e q u e n c y of De tec ted 
Detect ion Range (ppm) Locat ion of Max imum Detect ion R a n g e (ppm) Locat ion of Max imum 

Volatile Organic Compounds : 

Vinyl Chloride 2/12 0.074J-0.170 SWSW3, SWSW2 1/8 0.45J SDSS3 

Chloroethane 4/12 0.140-0.89 SWSW3,SWSW6 3/8 0.098-0.2J SDSS3 

Methylene Chloride 2/12 0.097J-0.45 SWSW3 1/8 I . I J SDSS3 

Acetone 3/12 0.46-1.3 SWSW4. SWSW9 5/8 0.005J-17.0J SDSS3 

1,1 -Dichloroethene 0/12 ND — 1/8 0.009J SDSS3 

1,1 -Dichloroethane 5/12 0.035J-3.0 SWSW3 1/8 1.3J SDSS3 

1.2-Dichloroethene (total) 5/12 0.012J-4.3 SWSW3 3/8 0.006J-2.2J SDSS3 

1,2-Dichloroethane 1/12 0.012J SWSW3 0/8 ND 

2-Butanone 9/12 0.16J-14.0 SWSW3 5/8 0.011J-18.0J SDSS3 

Trichloroethene 0/12 ND ... 1/8 0.05 SDSS3 

1,1,1 -Trichlorethane 1/12 0.64J SWSW3 1/8 0.39 SDSS3 

Tetrachloroethane 0/12 ND ... 1/8 0.012J SDSS3 

Benzene 0/12 ND ... 1/8 0.008J SDSS3 

2-Hexanone 8/12 0.099-1.6 SWSW3 5/8 0.011J-3.8J SDSS3 

4-Methyl-2-pentanone 7/12 0.03-1.0 SWSW6, SWSW3 5/8 0.005J-1.2J SDSS3 

Toluene 7/12 0.057J-3.0 SWSW3 4/8 0.017J-2.1J SDSS3 

Chlorobenzene 0/12 ND ... 1/8 0.004J SDSS3 

Ethylbenzene 5/12 0.016J-0.23J SWSW3 5/8 0.003J-0.36 SDSS3 

Xylenes (total) 7/12 0.022J-0.89J SWSW3 5/8 0.010J-1.2J SDSS3 

Tetrahydrofuran 2/6 0.13J-0.53J SWSW3 2/4 0.04J-0.28J SDSS3 

Notes: 

1. 	 Concentrations are reported in parts per million (ppm) or in milligrams per liter (mg/L) for water and milligrams per kilogram (mg/kg) for sediment Some sample resulta are reported as "ND" or not detected; 
sample results qualiTied with a "J" are considered lo be estimated concenlrstions. A "B" qualifier indicates that the concentration of an inorganic constituent is less than the Contract Required Detection Limit 
(CRDL) but greater than the instrument detection limit (ll)L). 
Analytical data for detected consliluenu based upon Oclobcr 1991 and March 1992 sampling results. 
l^th locations are noted if the location of maximum concenlraiion differs tielween sampling rounds. 
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TABLE 4 (ct>„anued) 

DATA SUMMARY FOR CONSTITUENTS DETECTED 


IN SEEP SURFACE WATER AND SEDIMENT (EAST OF ROUTE S) 

DISPOSAL SPECIALISTS, INC. 


ROCKINGHAM. VERMONT 


iSeep Surface Watei r Seep Sed imen t 

Frequency of Detec ted F r e q u e n c y of De tec ted 
Detect ion Range (ppm) Locat ion of Max imum Detec t ion Range (ppm) Location of Maximum 

S e m i v o l a t i l e O r g a n i c Compo lunds : 

4-Methylphenol 6/12 0.001J-24.0J SWSW4, SWSW3 3/8 0.16J-7.1 SDSS3 

Phenol 7/12 0.015J-3.6J SWSW4, SWSW3 3/8 0.076J-1.6J SDSS3 

2-Methylphenol 2/12 0.044J-0.056 SWSW4, SWSW9 0/8 ND ... 

Anthracene 0/12 ND ... 1/8 0.089J SDSS2 

Bis(2-chloroisopropyl) Ether 1/12 0.062J-0.07J SWSW6 0/8 ND .. . 

Diethylphthalate 2/12 0.005J-0.054J SWSW2 0/8 ND ... 

Bis(2-ethylhexyl)phthalate 0/12 ND ... 1/8 0.88J SDSS3 

Phenanthrene 0/12 ND ... 6/8 0.052J-0.3J SDSS4, SDSS2 

Pyrene 0/12 ND ... 6/8 0.081J-0.91J SDSS2 

Fluoranthene 0/12 ND ... 6/8 0.098J-1.2J SDSS2 

Acenaphthylene 0/12 ND ... 2/8 0.048J-0.14J SDSS2 

Dibenzo(a,h)anthracene 0/12 ND ... 1/8 0.082J SDSS2 

Benzo(b)fluoranthene 0/12 ND ... 6/8 0.075J-1.3J SDSS2 

Benzo(a)anthracene 0/12 ND ... 5/8 0.046J-0.77J SDSS2 

4-Chloro-3-Methylphenol 0/12 ND — 1/8 0.061J-0.077J SDSS2 

Chrysene 0/12 ND ... 6/8 0.051J-0.4J SDSS2 

Benzo(a)p)n-ene 0/12 ND ... 4/8 0.071J-0.53J SDSS2 

Indeno(l,2,3-cd)pyrene 0/12 ND ... 3/8 0.064J-0.39J SDSS2 

Benzo(g,h,i)perylene 0/12 ND ... 3/8 0.041J-0.3J SDSS4, SDSS2 

Naphthalene 0/12 ND ... 1/8 0.75J SDSS3 

Notes: 

1. Concentrations are reported in parts per million (ppm) or in milligrams per titer (mg/1.,) fur water and milligrams per kilogram (mg/kg) for sediment Some sample results are reported as "ND" or not detected; 
sample results qualified with a ' J" are considered to be estimated concentrations. A "B" qualifier indicates that the concenlraiion of an inorganic constituent is less than the Contract Itequired Detection Limit 
(CRDL) but greater than the instrument detection limit (11)1,). 

2. Analytical dala for detected consliluents based upon October 1991 and March 1992«ampling resulls. 
3. Both locations are noted if the location of maximum concentration differs between sampling rounds. 
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TABLE 4 (co...,inued) 

DATA SUMMARY FOR CONSTITUENTS DETECTED 


IN SEEP SURFACE WATER AND SEDIMENT (EAST OF ROUTE 5) 

DISPOSAL SPECIALISTS, INC. 


ROCKINGHAM, VERMONT 


Seep Surface Water 	 Seep Sed iment 

F r e q u e n c y of Detected F r e q u e n c y of Detec ted 
Detect ion Range (ppm) Locat ion of M a x i m u m Detect ion Range (ppm) Locat ion of Maximum 

P e s t i c i d e s / P C B s : 

4,4'-DDD 0/5 ND .. . 1/3 0.0049J SDSS6 

4,4'-DDT 0/5 ND — 1/3 0.008J SDSS6 

I n o r g a n i c C o n s t i t u e n t s 
( to ta l ) : 

Aluminum 6/12 0.032-199J SWSW4, SWSW9 8/8 1,450J-16,500J SDSS6 

Arsenic 11/12 0.0021-0.218J SWSW6, SWSW8 7/8 2.4J-64.8J SDSS2 

Barium 12/12 0.0752-2.88J SWSW3 8/8 74.3J-2,240J SDSS2 

Beryllium 2/12 0.002-0.0047B SWSW9 1/8 0.4 SDSS6 

Cadmium 2/11 0.0029-0.0037 SWSW3 2/7 0.83-1.3 SDSS2 

Calcium 12/12 103-655 SWSW3 8/8 2,470J-92,900J SDSS4, SDSS2 

Chromium 3/12 0.0033-0.314 SWSW9 5/8 3.7-27.6 SDSS6 

Cobalt 11/12 0.0053-0.174 SWSW9 7/8 6.9-20.8J SDSS4, SDSS6 

Copper 0/12 ND 7/8 4.9-29.3J SDSS6 ... 

Cyanide 1/12 0.0198 SWSW9 2/8 1.6-2.3 SDSS4 

Iron 12/12 0.993-505 SWSW3 8/8 27,900J-338,000J SDSS4, SDSS3 

Lead 4/12 0.0016J-0.119J SWSW4, SWSW9 8/8 2.6J-32.2J SDSS6, SDSS2 

Magnesium 12/12 17.2-167J SWSW6, SWSW9 8/8 1,530-9,140 SDSS6 

Manganese 12/12 0.222-12.2 SWSW3, SWSW6 8/8 349-3,810 SDSS6, SDSS3 

Nickel 8/12 0.0145-0.393 SWSW3, SWSW9 4/8 14.3-32.3 SDSS6 

Potassium 12/12 15.3-206J SWSW3 8/8 683-2,250 SDSS6 

Notes: 

1. 	 Concentrations are reported in parts per million (ppm) or in milligrams per liter (mg/L) for water and milligrams per kilogram (mg/kg) for sediment. Some sample results are reported as "ND" or nol detected; 
sample results qualified with a "J" are considered lo be estimated concenlraiions. A "B" qualifier indicates that the concentration of an inoi^anic constituent is less than the Conlract Required Detection Limit 
(CRDL) but greater Ih^n the instrument detection limit (IDL). 
Analytical data for detected constituents based upon October 1991 and March 1992 sampling resulls. 
Both locations are noted if the localion of maximum concenlraiion differs between sampling rounds. 

April 7, 1993 
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I n o r g a n i c C o n s t i t u e n t s 
( to ta l ) : c o n t i n u e d 

Selenium 

Silver 

Sodium 

Vanadium 

Thallium 

Zinc 

Frequency of 

Detection 


1/8 

2/12 

12/12 

6/12 

0/8 

9/12 

TABLE 4 (ci. . . . inued) 

DATA SUMMARY FOR CONSTITUENTS DETECTED 


IN SEEP SURFACE WATER AND SEDIMENT (EAST OF ROUTE 5) 

DISPOSAL SPECIAUSTS, INC. 


ROCKINGHAM, VERMONT 


Seep Surface Water 

Detected Frequency of 
Range (ppm) Location of Maximum Detection 

0.0026J SWSW8 0/8 

0.0017-0.0021 SWSW4 0/8 

96.7-816 SWSW3. SWSW2 4/8 

0.0031-0.353 SWSW3, SWSW9 8/8 

ND . . . 2/8 

0.0454-0.929 SWSW3, SWSW9 	 8/8 

Seep Sediment 

Detected 

Range (ppm) 


ND 


ND 


186-1,420 


11.7J-32.3J 


0.67J-0.79J 


98.9J-637 


Location of Maximum 


. . . 


. . . 


SDSS2 


SDSS6 


SDSS2 


SDSS2 


Notes: 

I. 	 Concentrations are reported in parts per million (ppm) or in milligrams per liler (mg/L) for waler and milligrams per kilogram (mg/kg) for sediment. Some sample resulta are reported as "ND" or not detected; 
sample resulls qualified with a "J" are considered to be estimated concentrations. A "B" qualifier indicates that the concentration of an inorganic constituent is less than the Contract Required Detection Limit 
(CRDL) but greater than the instrument detection limit (IDL). 
Analytical dala for delected consliluents based upon October 1991 and March 1992 sampling results. 
Both locationa are noted if the localion of maximum concentration differs between sampling rounds. 
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TABLfc. »> 
DATA SUMMARY F O R CONSTITUENTS D E T E C T E D 

IN CONNECTICUT RIVER SURFACE WATER 
DISPOSAL SPECIALISTS, INC. 

ROCKINGHAM, VERMONT 

B a c k g r o u n d F r e q u e n c y of D e t e c t e d L o c a t i o n of 
Concsentrat ion (ppm) D e t e c t i o n R a n g e (ppm) M a x i m u m 

Vola t i le O r g a n i c C o m p o u n d s ; 

Acetone ND-0.005 0/4 ND SWRW3 

Semivolati le Organic Compounds : 

4-Methylphenol ND 1/2 0.002J SWRW2 

Inorganic Cons t i tuen t s (total): 

Aluminum 0.295-3.96J 4/4 0.188-24.9J SWRW3, SWRW2 

Barium 0.0109-0.0256 4/4 0.0103-0.128 SWRWl, SWRW2 

Beryllium ND V4 0.0011 SWRW2 

Calcium 11.3-14.7 3/4 12.4-13.5 SWRW3 

Chromium ND-0.006 2/4 0.04 SWRW2 

Cobalt ND V4 0.026 SWRW2 

Load ND V4 0.0198J SWRW2 

Iron 0.681-7.13J 4/4 0.464-47.OJ SWRW3, SWRW2 

Magnesium ND-2.24 3/4 1.73-17.5 SWRW3, SWRW2 

Manganese 0.0943-0.285J 4/4 0.0951-1.6 J SWRW2 

Nickel ND 1/4 0.0463 SWRW2 

Potassium 1.64-1.90 4/4 1.15-6.55 SWRW3. SWRW2 

Notes: 

Concentration are reported in parts per million (ppm) or milligrams per liter (mg/L). Some sample results are reported as "ND" or not detected; sample results qualified with a "J" are considered to be estimated 

concentrations. 

Analytical data for detected cunalitucnts bused upon October 1991 und March 1992 sampling resulls. 

Background concentrations are derived using analytical data for surface water sampling station SW-RW3. Frequency does nol include background sample. 

Both locationa are noted if the location of maximum concentration difTcrs between sampling rounds. 
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TABLE 5 (coi.>.inued) 
DATA SUMMARY FOR CONSTITUENTS DETECTED 

IN CONNECTICUT RIVER SURFACE WATER 
DISPOSAL SPECIALISTS, INC. 

ROCKINGHAM, VERMONT 

Background Frequency of Detected Location of 
Concentration (ppm) Detection Range (ppm) Maximum 

Inorganic Constituents (total) 
continued; 

Sodium ND-7.27 3/4 5.49-16.7 SWRW3, SWRW2 

Vanadium ND-0.0078 2/4 0.0018-0.0476 SWRWl, SWRW2 

Zinc ND-0.0032 1/4 0.0026 SWRW3 

Notes: 

1.	 Concentration a re reported in par ts per million (ppm) or milligrams per lilcr (mg/I,). Some sample resul ts arc reported as "ND" or nol delected; sample resul ts qualified with a "J" are considered to be est imated 
concentrations. 

2. Analytical da ta fur delected consli luents Uiscd upon October 1991 and March 1992 sampling resulls. 

,3. Background concenlrai ions arc derived using analytical da la fur surface water sampling stalion SW-HW3. FVequency does nol include background sample. 

4.	 Both locations a rc noted if the location of maximum concentration difTcrs between sampling rounds. 
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Hnlsnm Project 6458:S9257n Pnge 2 of 2 



f : 

TABLE 6 

SELECTION OF CONSTITUENTS OF CONCERN - RETENTION POND SURFACE WATER 
DISPOSAL SPECIALISTS, INC. 

ROCKINGHAM, VERMONT 

NONCARCINOGENIC EFFECTS: 

MAXIMUM CHRONIC TOXICITY 

CONCENTRATION ORAL RfD VALUE RISK RELATIVE PERCENT 

coNsr r ruENT f m g t ) (mg/kg/day) (1/RfD) FACTOR RISK RISK RATK>NALE FOR NOT SELECTING AS CONSTITUENT OF CONCERN 

ACETONE 0062 1 OE-01 1 OEtOl 62E-01 SOE-03 OS Low relative risk 

TOtUENE 0012 20E-01 SOEtOO 6 OE-02 4 8E-04 0 0 

PHENOt 014 6 OE-01 1.7EtOO 23E-01 19E-03 0 2 

2-METHYtPHENOt 0004 5 OE-02 2 0Et01 8 OE-02 6 4E-04 0 1 Low relative risk 

• 4-METHYtPHENOL 021 5 0E-03 20Et02 42E i01 3 4E-01 33 7 

DIETHYtPHTHALATE 0011 8 OE-01 13Et00 14E-02 1 lE-04 0 0 Low relative risk 

• ARSENIC 0 005 3 0E-04 3 3Et03 17E«01 13E-01 134 

BARIUM 0 095 7 OE-02 14E«01 1 4E«00 1 lE-02 1 1 Below MCL ol 2 mg/L 

CHROMIUM 0012 lOEtOO 10E«00 12E-02 9 7E-05 0 0 Low relatMs risk, bekw MCL of 0 1 mg/L 

• MANGANESE 618 1 OE-01 1 0E*01 62Et01 SOE-01 49 6 

NICKEL 00096 2 OE-02 SOEtOI 4.8E-01 3 9E03 04 Low relative rek. tMlow proposed MCL of 0.1 n ^ L 

SILVER 00017 SOE-03 2 0E+02 3.4E-01 27E-03 0  3 Low relative risk 

VANADIUM 0006 70E-03 1.4E+02 e6E-01 6 gE-03 0 7 Low relatrv* risk 

ZINC 0006 3 OE-01 3 3E«00 2 OE-02 16E-04 0 0 Low relative risk 

TOTAL RISK FACTOR: 1.2E+02 

CONSTITUENTS LACKING EPA-VERlFlED TOXICITY DATA: 

MAXIMUM 

CONCENTRATION 


CONSTITUENT (mg/L) RATIONALE FOR NOT SELECTING AS A COMPOUND OF CONCERN 


ALUMINUM 264 Not considered a substantial health nsk 

CALCIUM 240 Not considered a substantial health risk 

COBALT 0 0126 CorTparable to background levels 

LEAD 00074 Below proposed MCL action level of 0 015 mg/L 

IRON 14 9 Not considered a substantial health risk 

MAGNESIUM 35 6 Not oonstdered a substantial health risk 

POTASSIUM 26 5 Not considered a substantial health nsk 

SODIUM 69 8 Not considered a substantial health risk 

* - Constituent of concern for retention pond suilace water 

NOTES 
1 Chronic oral reference doses (RfDs) derived from EPA's Integrated Risk Information System (IRIS) in January 1993. with the exception of zinc which was derived from EPA's 

Heakh Effects Summary Tables (HEAST) and Supptemant A. dated March and July 1992. respectively 
2 Low relative risk was defined as less than or equal to 1 0 percent of the total risk factor 
3 Note that constituents with potential carcinogenic risks other than arsenic were not detected and therefore were not screened for caranogenic risks 
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TABLE? 

SELECTION OF CONSTITUENTS OF CONCERN - RETENTION POND SEDIMENT 


DISPOSAL SPECIALISTS, INC. 
ROCKINGHAM, VERMONT 

NONCARCINOGENIC EFFECTS: 

MAXIMUM CHRONIC Toxicrrv 
CONCENTRATKM ORAL RIO VALUE RISK RELATIVE PERCENT 

coNsr r ruENT (mgAg) (mgAg/day) (1/RIO) FACTOR RISK RISK RATIONALE FOR NOT SELECTING AS CONSTITUEtfT OF CONCERN 

ACETONE 047 10E-01 10E«01 47EtOO 13E-04 0.0 Low ralalive risk 

2-BUTANONE 027 SOE-02 20E«01 54E'fOO 1.5E-04 OO Low relative risk 

4 METHYL-2 PENTANONE 0003 SOE-02 2.0E+01 60E-02 16E-06 0  0 Low ralalive risk 

CARBON DISULFIDE 0 095 1 OE-01 1 OE-fOl esE-oi 2 6E-05 0  0 Low relative risk 

CHLOROFORM 0 003 1 OE-02 1.0Et02 30E-01 8 2E-06 OO Low relative risk 

XYLENES (TOTAL) 0 002 20E*00 SOE-01 10E-03 27E-08 OO Low relative risk 

BIS(2-ETHYLHEXYL)PHTHALATE 0 92 2 OE-02 S0E*01 4 6E«0l 1 3E-03 0  1 Low relative risk 

PHENOL 0 11 60E-01 17Et0O 18E-01 SOE-06 0  0 Low relative risk 

FLUORANTHENE 0068 4 OE-02 2 5E.01 WE«0O 4 7E-05 0  0 Low relative risk 

PYRENE 0064 30E-02 3 3E*01 2 1E*00 5 9E05 0  0 Low relative risk 

• ARSENIC 55 3 0E-04 3 3Et03 18E«04 SOE-01 503 

BARIUM 991 7 OE-02 1 4E+01 14E+03 39E-02 3 9 Conparable lo liackground levels 

BERYLLIUM 4 7 SOE-03 2 0Et02 94Et02 2 6E-02 2 6 (^nparabla to background levels 

CHROMIUM 347 1 OEtOO 1 OEtOO 3 SE^Ol 9SE-04 O  l Low relative risk, comparable to background leveb 

- MANGANESE 677 1 OE-01 1 0E«01 6 8E«03 1 9E-01 186 

NICKEL 415 2 OE-02 SOEtOl 2 1Et03 57E02 57 Comparable lo background levels 

VANADIUM 45 7 OE-03 14E*02 6 4E»03 1 8E-01 17 7 Comparable to background levels 

ZINC 108 30E-01 3 3EtOO 3 6E402 9 9E-03 10 Corrparable to background levels 

TOTAL RISK FACTOR: 3.6E«04 

* - Constituent ol concern for retention pond sedvTtent 

NOTES 
1 Chronic oial reference doses (RfDs) derived from EPA's Integrated Risk Information System (IRIS) in January 1993. wiih the exception ol 2-butanans. 4-methyl 2-psntanana. vanadium and zinc 

which were derived from EPA's Health Effects Summary Tables (HEAST) and Supplement A. dated March and July 1992, respectivety. 

2 Low relative risk was delined as less than or equal lo 1 0 percent ot the total risk (actor 

Apr i l 7, 1993 
Hulsam l'r<ijoct645H;C()CI'l).Sm XUS 1 of 2 

http:l'r<ijoct645H;C()CI'l).Sm


r •' 

TABLE 7 (continued) 

SELECTION OF CONSTITUENTS OF CONCERN - RETENTION POND SEDIMENT 
DISPOSAL SPECIALISTS, INC. 

ROCKINGHAM, VERMONT 
CARCINOGENIC EFFECTS: 


coNsr r ruENT 

CHLOROFORM 

BIS(2-ETHYLH6XVL)PHTHALATE 

• ARSENK: 

MAXIMUM SLOPE 

CONCENTRATION FACTOR Toxicrrv RISK RELATIVE PERCENT 

(mg/kg) VALUE FACTOR RISK RISK 

0003 61E-03 6 1E-03 18E-05 18E-06 OO 

0S2 1.4E-02 14E-02 13E-02 13E-03 0 1 

5  5 ISEtOO 1.8E+00 e9E^00 I.OE+OO 99.9 

RATIONALE FOR NOT SELECTING AS A CONSTITUENT OF CONCERN 

Low relative risk 

Low relative risk 

TOTAL RISK FACTOR: •.•E-tOO 

CONSTITUENTS LACKING EPA-VERIFIED TOXICITY DATA: 

CONSTITUENT 

2-HEXANONE 

TETRAHYDROFURAN 

BENZO(b)FLUORANTHENE 

ALUMINUM 

CALCIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

POTASSIUM 

SODIUM 

THALLIUM 

MAXIMUM 

C0NCENTRATK3N 

O01 

0001 

0065 

21200 

3370 

2 1 5 

683 

40100 

178 

10700 

3630 
163 

049 

RATIONALE FOR NOT SELECTING AS A COMPOUND OF CONCERN 

Low concentiation 

Low concentration 

L4(ely similar lo the low level non-carcinogenic risk presented lor pyrene 

Comparable to t>ackground levels 

Not considered a sut»tantial health risk 

Comparatile to twckground levels 

Corrparable to background levels 

Nol considered a sut»tantial health risk 

Comparable to background levels 

Not considered a sut>stantial health risk 

Not considered a substantial health risk 

Nol considered a substantial health risk 

Comparable to tiackground levels 

* - Constituent of concern for retention pond sediment 

NOTES; 

1 Oral slope factors der^ed from EPA's Integrated Risk Information System (IRIS) m January 1993. Ihe value for arsenic was cakulaled from the recommended EPA unit risk 

2. Low relative risk was defined as less than or equal to 1 0 percent of the total risk lactor 
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TABLE 8 

SELECTION OF CONSTITUENTS OF CONCERN - SEEP SURFACE WATER (LANDFILL PERIMETER) 


DISPOSAL SPECIALISTS, INC. 

ROCKINGHAM, VERMONT 


NONCARCINOGENIC EFFECTS: 

MAXIMUM CHRONIC Toxicrrv 
CONCENTRATION ORAL RfD VALUE RISK RELATIVE PERCENT 

CONSIIIUENT (mg/L) (mg/kg/day) (1/RID) FACTOR RISK RISK RATIONALE FOR NOT SELECTING AS CONSTtrUENT OF CONCERN 

• ACETONE 12 10E-01 lOEyOI 12Et01 1 9E-02 19 

trans-1,2-DCHLOROETHENE 0002 B.OE-03 1 1E«02 22E-01 35E-04 0  0 Low relative risk 

• 2-BUTANONE 16 SOE-02 20E*01 3 2Et01 SOE-02 5.0 
4 METHYL-2-PENTANONE 0  1 5 OE-02 2.0Et01 20E«00 3 1E-03 0  3 Low relative risk 
1 . 1 , 1 - T R K : H L 0 R 0  E THANE 0003 9 OE-02 1 1E«01 3 3E-02 52E-05 0  0 tow relative risk 
TOLUENE 0 13 20E-01 SOEtOO 6 5E-01 1 OE-03 0  1 Low relative risk 

ETHYLBENZENE 0017 1 OE-01 IOE4OI 1 7E 01 2 7E-04 0  0 Low relative risk, beknv MCL ol 0.7 mg/L 

XYLENES (TOTAL) 0 038 2 0E+00 S.0E-01 19E-02 30E-05 0  0 Low relative isk. bek>w MCL ol 10 mgA. 

PHENOt 0 28 6 OE-01 1.7EtOO 47E-01 73E-04 0  1 Low relative risk 
2METHYLPHENOL 0006 SOE-02 2 0E«01 1 2E-01 19E-04 0  0 Low relative risk 

• 4-METHYLPHENOL 0 93 5 OE-03 2OEt02 1 9E«02 2 9E-01 292 
OIETHYLPHTHAI ATE 0018 8.0E-01 1.3Et00 2 3E-02 3 SE-OS 0 0 Low relative risk 

• ARSENC 00521 30E-04 3.3E+03 17Et02 27E-01 273 
BARIUM 0982 7 OE-02 14E*01 14E+01 2 2E-02 2 2 Below MCL ol 2 mg/L 

CHROMIUM 0 231 1 OE4OO 10E«00 2 3E-01 3 6E04 0 0 Low relative nsk 

• MANGANESE 13 1 OE-01 1 OE+Ol 1 3E*02 2 OE-01 204 

MERCURY 0001 3 0E-04 3 3E«03 33E»00 5 2E-03 OS Low relative rsk: beknv MCL of 0 002 mgA. 

• NICKEL 0 454 2 OE-02 SOE+01 2 3Et01 3 6E-02 3 6 

• VANADIUM 0 32 70E-03 14E«02 4 6E*01 7.2E-02 7.2 

ZINC 396 3 OE-01 33E«00 1 3Et01 2 1E-02 2 1 Below SMCL of 5 mgA. 

TOTAL RtSK FACTOR: 6.4E.»02 

* - Constituent of concern lor seep surfaoe water (al landfill perimeter) 

NOTES; 
1 Chronic oral relerenos doses (RIOs) derived from EPA's Integrated Risk Inlormalion System (IRIS) in January1993, with the exception ol 1,1,1-trictiloroelhane. 2-butanone. 4-methyl 2-pentanone, bis(2-chloroisopropyl|ether, 

mercury, vanadium and zinc which were derived from EPA's Health Effects Summary Tables (HEAST) and Supplement A, dated March and July 1992, respectnrely. 

2. Low relative risk was defined as less than or equal to 1 0 percent of the total risk lactor. 

A p r i l 7 , 1993 
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TABLE 8 (continued) 
SELECTION OF CONSTITUENTS OF CONCERN - SEEP SURFACE WATER (LANDFILL PERIMETER) 

DISPOSAL SPECIALISTS, INC. 
ROCKINGHAM, VERMONT 

CONSTITUENTS LACKING EPA-VERIFIED TOXICITY DATA: 

MAXIMUM 

CONCENTRATION 


COWSTtTUENT RATIONALE FOR NOT SELECTING AS A COMPOUND OF CONCERN 

TETRAHYDROFURAN O091 Not considered a substantial health risk 
• 2HEXANONE 039 
ALUMINUM 142 Not considered a substantial health risk 
CALCIUM 443 Not considered a substantial heahh risk 
COBALT 01«7 Corrparable to t>ackground levels 
COPPER 046 Below proposed MCL of 1.3 mg/L 
• LEAD 0514 

IRON Not considered a substantial health risk 344 

MAGNESIUM Not considered a substantial health risk 166 

POTASSIUM Not considered a substantial health risk 618 

SODIUM Not considered a substantial health risk 132 

* • Constituent of concern for seep surface waler (at landfill perimaler) 

NOTES 
1 Note that constituents with potential carcinogenic risks other than arsenic were nol delected and therefore were not screened for caranogenic raks 
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TABLE 9 

SELECTION OF CONSTITUENTS OF CONCERN - SEEP SEDIMENT (LANDFILL PERIMETER) 


DISPOSAL SPECIALISTS, INC. 
ROCKINGHAM, VERMONT 

NONCARCINOGENIC EFFECTS: 

CHRONIC TOXICITV 

CONCENTRATION O R A L RIO V A L U E RISK RELATIVE PERCENT 
CONSTtTUENT ( m g « g  ) (a ig/kg/day) (1/RtO) FACTOR RISK RISK RATONALE FOR NOT SELECTING AS CONSTITUENT OF CONCERN 

CARBON DISULFIDE 0.002 1 OE-01 l O E t O  l 20E-02 3 5E-07 0.0 Low relative risk 
ACETONE 012 10E-01 1 0E.f01 12Et00 2 1E-05 0 0 Low relative risk 
TOLUENE 0 0 1 2 2 0 E - a  i S.OE^OO 60e-02 1 OE-06 0.0 Low relative IBK 
2-BUTANONE 0 0 5 2 SOE-02 2 0 E ^ t 1.0E«00 18E-05 0.0 Low relative risk 
4 METHYL 2-PENTANONe 0 0 0 4 SOE-02 2 OE+OI a OE-02 1 4E-06 00 Low leiuive risk 
ETHYLBENZENE 0 002 l.OE-01 1 OE-fOI 2 OE-02 3 5E-07 OO Low relative risk 
XYLENES a O T A L  ) 0 004 20EtOO 5 OE-01 J OE-03 3SE-08 OO Low relative risk 
BIS(2ETHYLHEXYL)PHTHALATE 1 7 20E-02 SOEtOl 8 SE«01 1 5E-03 01 Low relative risk 
DI-N-OCTYLPHTHALATE 0 023 2 OE-02 SOE 4^01 12Et00 2 0E-05 0 0 Low relative risk 
PHENOL 0 052 60E-01 17E-»00 8 7E-02 15E-06 0 0 Low relative risk 
4.METHYLPHENOL 0 067 5 OE-03 2 0 E t 0 2 1 3Et01 23E-04 0 0 Low relative risk 
FLUORANTHENE 0 041 4 OE-02 25Et01 1 OEtOO 1 BE-05 OO Low relauve risk 
PYRENE 0 035 30E-O2 3 3E«01 1 2E'iOO 2 OE-05 OO Low relative risk 
' ARSENIC 67 30E-O4 3 3E4̂ 03 2 2E*04 3 9E-01 385 
BARIUM 113 70E-02 1.4E<.01 l6Ef03 2 8E-02 28 Comparable to background levels 
CHROMIUM 19 3 lOEtOO 1 0E*OO 1 8E«01 3 3E-04 0 0 Low relative rek. comparable 10 tuckground levels 
' MANGANESE 2860 1 OE-01 l.OEtOI 2 9E«04 49E-01 49 4 
MERCURY 016 30E-04 33Et03 5 3Et02 92E-03 0 9 Low relauve risk; comparable to background levels 
NICKEL 21 4 2 OE-02 50E+01 1 lEtOS t 8E-02 18 Comparable 10 background levels 
VANADIUM 24 2 7 OE-03 1 4Et02 3 5E*03 6 OE-02 60 Comparabis to background levels 
ZINC 63 9 3 OE-01 3 3E»00 21E»02 3 7E-03 04 Low relative lek 

TOTAL RISK FACTOR: 

* • ConstHuent of concern for seep sediment (at landfill perimeter) 

NOTES 
1 Chrome oral reference doses (RIOs) derived Irom EPA's Integrated Risk Inlormalion System (IRIS) in January 1993. with tha exception ol 2<buanana. 4-mathyl 2-psnunana. 

dKn-octyt>hlluilata, v a n a d u m and zinc which wsra dsrived Irom EPA's Health Eftects Summary Tables (HEAST) and Si^iplement A, dated March and July 1992, rsspectivsly 

2 Low relative risk was defined as less than or equal to 1 0 percent of the total risk factor. 

April 7, 1993 
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TABLE 9 (continued) 
SELECTION OF CONSTITUENTS OF CONCERN - SEEP SEDIMENT (LANDFILL PERIMETER) 

DISPOSAL SPECIALISTS, INC. 
ROCKINGHAM, VERMONT 

CARCINOGENIC EFFECTS: 

MAXIMUM SLOPE 
CONCENTRATON FACTOR TOXICITY RISK RELATIVE PERCENT 

CONSTITUENT (ma/kal (in||/kg/day)-1 VALUE FACTOR RISK RISK RATIONALE FOR NOT SELECTING AS A CONSTfTUEKfT OF CONCERN 
BIS(2-ETHYLHEXYL)PHTHALATE 17 5.1E-02 5 lE-02 8 7E-02 7 1E-03 07 Low relative risk 
• ARSENIC 6 7 laEtOO 1 SÊ OO 1 2E40I 99E-01 99 3 

TOTAL RISK FACTOR: 1.2E.01 

CONSTITUENTS LACKING EPA-VERIFIED TOXICITY DATA: 

MAXIMUM 

CONCENTRATION 
CONSTITUENT ("IB/kg) WATPNAtE FOR NOT SELECTING AS A COMPOUND OF CONCERN 

BENZO(b)FLUORANTHENE 0 029 Likely similar to Ihe tow level non-caicinog«nic risk piesenled (or pyrene 
PHENANTHRENE 005 Likely similar lo Itw low level non-carcnogenic risk presented tor pyrene 
ALUMINUM 10500 Nol considered a substantial lieahh risk 
CALCIUM 4020 Not considered a substantial health nsk 
COBALT 20 6 Comparable to t>ackground teveis 
COPPER 22 9 Comparable to background levels 
IRON 45800 Nol considered a substantial health risk 
LEAD 33 1 Comparable lo background tovals 
MAGNESIUM 5640 Nol considered a substantial health risk 
POTASSIUM 2270 Not considered a substantial health risk 

SODIUM 56 1 Not considered a substantial tieallh risk 

THALLIUM 0.46 Corrfiarabte to background levels 

* - Constituent of coiKern for seep sediment (at landfill perimeter) 

NOTES; 
1. Oral slope factors derived from EPA's Integiated Risk Information System (IRIS) in January 1993 
2 Low relative risk was defined as less than or equal lo 1 0 percent of Ihe total risk lactor 

A p r i l 7, 1993 
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TABLE lu 


SELECTION OF CONSTITUENTS OF CONCERN • SEEP SEDIMENT (EAST OF ROUTE 5) 

DISPOSAL SPECIALISTS, INC. 

ROCKINGHAM, VERMONT 

NONCARCINOGENIC EFFECTS: 

MAXIMUM CHRONIC TOXICITY 

C O N C E N T R A T O N ORAL RfD VALUE RISK RELATIVE PERCENT 

CONSTITUENT (n>9*g ) (mg/kg/day) (1/RfD) FACTOR RISK RISK RATIONALE FOR NOT SELECTING A S CONSTtTUENT O F C O I K E R N 

METHYLENE CHLORIDE 1 1 60E-02 1 7Et01 1 8E t01 6 1E-05 0 0 Low relative risk 

TETRACHLOROETHENE 0 0 1 2 lOE-02 1.0E»02 12EtOO 4.0E-06 OO Low relative risk 

1 .1-DCHLOROETHENE 0.009 9.0E-03 1.1E+02 1 OE+00 33E-06 . OO Low relative risk 

trans-1.2-DICHLOROETHENE 2 2 90E-03 1 1E»02 2 4 E + 0 2 82E-04 0 1 Low relative risk 

l . l O C H L O H O t THANE 1 3 1 OE-01 1 0E«01 1 3E+01 4 3E-05 0 0 Low relative risk 

1.1.1-TRICHL0RC3ETHANE 0 39 90E-O2 1 1E«01 43E-fOO 1 4E-05 0  0 Low relative risk 

ACETONE 1 7 0 1 OE-01 1 OEtOI 1.7E+02 5 7 E 0 4 0 1 Low relative risk 

2-BUTANONE 1 8 0 5 OE-02 2 0E»01 3 6 E t 0 2 1 2E-03 0 1 Low relative risk 

4-METHYL-2-PENTANONE 1 2 5 OE 02 2 0E»01 2 4 E t 0 1 e OE-05 0 0 Low relative risk 

TOLUENE 2 1 2 OEOI 5 0E»00 1 1E .01 3 5E-05 0  0 l o  w relative risk 

ETHYLBENZENE 0 36 1 OE-01 1 OEtOI 3 6E+00 1 2E-05 0 0 Low relauve i s k 

CHLOROBENZENE 0 0 0 4 2 OE-02 5 0 E . 0 1 2 OE-01 6 7E-07 0  0 Low relative iBk 

XYLENES (TOTAL) 1 2 2 0 E t 0 0 5 OEOI 6 0E-Ot 2 OE-06 0 0 Low relative rek 

BIS(2-ETHYLHEXYL)PHTHALATE 0 68 2 OE-02 5 0E»01 44E+01 1 5E-04 0  0 Low relative rek 

PHENOL 1 6 6 0E 01 1 7E*00 2 7E*0O eSE 06 0  0 Low relative nsk 

4-METHYLPHENOL 7 1 5 0E 03 2 0E<02 1 4E403 4 7E-03 0 5 Low rotative rek 

ANTHRACENE 0 069 3 OEOI 3 3E*00 3 0 E 0  1 9 9E-07 0  0 Low relative rek 

FLUORANTHENE 1 2 4 OE-02 2 5E+01 3 OE+01 1 OE-04 0 0 Low relative rek 

NAPHTHALENE 0 075 4 OE-02 2 5 E . 0 1 1 SEtOO 6 3E-06 0  0 Low relative rek 

PYRENE 0 91 3 OE-02 3 3 E t 0 1 SOEtOI 1 OE-04 0  0 Low ralalive risk 

4.4'-DDT 0 0 0 8 5 0E-04 2 0E*03 1.6E+01 5 3E-05 0  0 Low relative risk 

• ARSENIC 64 8 3 0E.04 3 3 E . 0 3 2 2 E + 0 5 7 2E-01 72 1 

• BARIUM 2240 7 0E.02 1 4E«01 3 2 E t 0 4 1 1E-01 1 0 7 

BERYLLIUM 0  4 SOE 03 2 0E<02 S0E-.01 2 7E-04 0 0 Low relative rek 

CADMIUM 1 3 SOE-04 20E403 2 6 E « 0 3 8 7E-03 oa Low relalivs risk 

CHROMIUM 27 6 1 0E*OO 1.0E.0O 2»E»01 B2E-05 0  0 

CYANIDE 2  3 2 0 E 0 2 BOEtOI 1 2E+02 3 SE-04 0  0 Low relative risk 

• MANGANESE 3810 1 OE 01 1 0E«01 3 6E404 1 3E-01 12 7 

NICKEL 32 3 2 0 E 0 2 SOE .01 1 6E403 S4E 03 0 5 Low relative rek. comparable lo background levels 

VANADIUM 32 3 7 0EO3 1 4 E . 0 2 4 6E-.03 15E-02 1 5 Comparabis to background levels 

ZINC 637 30E-O1 3 3E.0O 2 1 E + 0 3 7 1E-03 0 7 Relatively tow contr i iu to i lo site rek 

TOTAL RISK FACTOR: 3.0E.0S 

' - Constituent ol concem for sa«p sediment (east ol route 5) 

NOTES 

1 Chronic oral reference doses (RfDs) derived (rom EPA's Inlegrated Risk Information System (IRIS) in January 1993. with Ihe exception of 2-butanone. 4-melhyl-2-penlanone. I.t.l-trichtoroetliane, 

naphthalene, vanadium and zinc which ware denved from EPA's Health Effocis Summary Tables (HEAST) and Sipplement A. dated March and July 1992. respectively 

2 Low relative risk was defined as less than or equal to 1 0 percent of the total risk lactor 

A p r i l 7 , 1993 
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TABLE 10 (continued) 
SELECTION OF CONSTITUENTS OF CONCERN - SEEP SEDIMENT (EAST OF ROUTE 5) 

DISPOSAL SPECIALISTS, INC. 
ROCKINGHAM, VERMONT 

CARCINOGENIC EFFECTS: 

MAXIMUM SLOPE 

CONCENTRATUN FACTOR Toxicrrv RISK RELATIVE PERCENT 


CONSTITUENT (mo/kfl) (mg/ko/day)-1 VALUE FACTOR RISK RISK RATIONALE FOR NOT SELECTING AS A CONSTaUENT OF CONCERN 
VINYL CHLORIDE 0 45 19E*00 1.9E+00 8 6E-01 7 lE-03 07 Low relative risk 
METHYLENE CHLORIDE 11 7 5E-03 7 5E-03 8 3E-03 6 8E-05 0.0 Low relative risk 
TRICHLOROETHENE 005 1 1E-02 1 1E-02 5.5E-04 4 6E-06 00 
TETRACHLOROETHENE 0 012 5 1E02 51E-02 6 1E-04 5 1E-06 OO Low relative risk 
1 1-OCHLOROETHENE 0 009 6 OE-01 60E-01 5 4E-03 4 5E-05 OO Low relative risk 
BENZENE 0 006 2 9E-02 29E-02 2 3E-04 1 9E-06 OO Low relative risk 
BIS(2-ETH YLHE XYL)PHTHALATE 0 66 51E02 5 1E-02 45E-02 3 7E-04 OO Low relative risk 
• BENZO(a)PYRENE 0 53 7 3E+00 73EtOO 3 9Et00 3 2E-02 32 
44' DDD 0 0049 2 4E-01 2 4E-01 1 2E-03 9 8E-06 0.0 Low relative risk 
4.4'.DDT 0OO8 3 4E-01 34E-01 2 7E-03 2 3E-05 00 Low relative risk 
• ARSENIC 646 1 8Et00 1 8E«00 12E402 9 7E-01 96 8 

TOTAL RISK FACTOR: 1.2E.02 

CONSTITUENTS LACKING EPA-VERIFIED TOXICITY DATA: 

MAXIMUM 
COt«:ENTRATK}N 

CONSTITUENT (mg/kg) RATIONALE FOR NOT SELECTING AS A COMPOUND OF CONCERN 
CHLOROETHANE 02 Lkaly tow contrfculer lo site risk 
• ZHEXANONE 38 
TETRAHYDROFURAN 0 26 Low Irequency of detection 
BENZO(a)ANTHRACENE 0 77 Likely similar to the tow level non-caicinogenic nsk presented lor pyrene 
BENZO(b)FLUORANTHENE 1 3 Likely similar to Ihe tow level non.carcinogenic rek presented lor pyrene 
BENZO(g.h,i)PERYLENE 03 Likely similar to Ihe tow level non-carcinogenic risk presented lor pyrene 
DIBENZO(a.h)ANTHFtACENE 0 082 Low Irequency of detection, tow concenttration 
4-CHLOHO-3-METHYLPHENOL 0 077 Low Irequency of detection 
CHRYSENE 04 Likely similar lo the tow level non-carcinogenic risk presented for pyrene 
IDENO(1.2.3cd)PYRENE 0 39 Likely similar lo Itw tow level non-caicmogeruc nsk presented for pyrene 
PHENANTHRENE 0 3 Likely similar lo Ihe tow level rwn-carcirxigenic risk presented for pyrene 
ALUMINUM 16500 Nol coiYsidered a substantial heahh risk 
CALCIUM 929O0 Nol considered a substantial heaHh risk 
COBALT 20 8 Corrparable to background levels 

COPPER 29 3 Comparable to background tovels 
IRON 336000 Nol considered a substantial health risk 
LEAD 32 2 Comparabto lo background levels 
MAGNESIUM 9140 Not consktered a substantial health risk 
POTASSIUM 2250 Not coreidered a substantial health lisk 

SODIUM 1420 Not considered a substantial health lisk 

THALLIUM 0 79 Corrparable lo background levels 

• Constituent of concern for seep sediment (east of route 5) 

NOTES 
1 Oal slope factors derived from EPA's Integrated Risk totormalion System (IRIS) in January 1993. with Ihe exception of vinyl chtorkfe, trichloroethene. benzene. 4.4'-DDO and 4.4'-DOT 

which were rJenved from EPA's Health Effects Summary Tabtos (HEAST) and Supplement A dated Maich and July 1992. 
2 Low relative risk was (tefined as less than oi equal lo 1 0 percent ot Ihe total lek laclor 
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Retent ion Pond Retention i 'ond 
Surface Water Sediment 

Arsenic Arsenic 

Manganese Manganese 

4-Methylphenol 

TABLE 11 


CONSTITUENTS OF CONCERN 

DISPOSAL SPECIAUSTS, INC. 


ROCKINGHAM, VERMONT 


Seep Surface Water 
(Landfill Pe r ime te r ) 

Acetone 

Arsenic 

2-Butanone 

2-Hexanone 

Lead 

Manganese 

4-Methylphenol 

Nickel 

Vanadium 

Seep Sediment 
(Landfill Pe r ime te r ) 

Seep Sediment 
(East of Route 5) 

Arsenic Arsenic 

Manganese Barium 

Benzo(a)pyrene 

2-Hexanone 

Manganese 

April 7, 1993 
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TABLE 12 


DOSE RESPONSE DATA 

FOR CONSTITUENTS OF CONCERN 


DISPOSAL SPECIAUSTS, INC. 

ROCKINGHAM, VERMONT 


NON-CARCINOGENIC P R O P E R T I E S CARCINOGENIC P R O P E R T I E S 

C o n s t i t u e n t C h r o n i c T a r g e t O r g a n o r Cr i t i c a l C h r o n i c EPA Weight-of-Evidence T a r g e t O r g a n 
Ora l RfD (mg/kg/day) Effect O r a l C P F ( m g / k g / d a y ) ' Cla as i / icat ion^ 

Acetone l.OE-01' Liver, kidneys D 

Arsenic 3.0K-04' Skin 1.8E-fOO' A Skin 

Barium 7.0E-02' Increased blood pressure D 

Benzo(a)pyrene Nol established by EPA Digestive system, lungs 7.3E-f00' B2 Multiple tumor sites 

2-Butanone 5.0E-02' Central nervous system 1) 

2-Hexanone 5.0E-02' Nervous system Not classiflcd 

Lead 1.4E-04' Blood on7.ymes, central Not established by EPA B2 
nervous system 

Manganese 1.OE-01' Central nervous system . 1) 

4-Methylphenol 5E-03' Ucducod weight, central Not established by EPA C 
nervous system 

Nickel 2.0E-02' Skin, pulmonary tract Not classified 

Vanadium 9.0E-03' Skin, digestive tract Not classified 

Notes: 
Dose-response data derived from the U.S. Environmental Protection Agency's (EPA's) Integrntcd Uisk Information System (IRIS) Database, January, 199.3. 
Dose-response data obtained from EPA's Health Effects Assessment Summary Tables (HEAST), March 1992 and Supplement A, dated July 1992. 
Oral RfD for 2-butanone was used as a surrogate for 2-hexanone based on structural similarities. 
Oral RfD for lead derived using proposed MCL action level of 0.015 mg/L. 
Calculated from recommended unit risk of 5.0E-05/ug/L (IRIS, 1993). 
EPA weight-of-evidence categories arc as follows: A, human carcinogen; BI, probable human carcinogen, limited evidence of carcinogenicity in humans ; B2, probable 
human carcinogen, sufficient evidence of carcinogenicity in animals with inadequate or lack of evidence in humans; C, possible human carcinogen; and D, not classified. 

April 7, 1993 
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TABLim:- 13 


POTENTIAL CUKUENT LANO USE HUMAN HEALTH EXl>OSURE PATHWAYS 

DISPOSAL SPECIALISTS, INC. 


ROCKINGHAM, VERMONT 


P o t e n t i a l l y E x p o s e d P o p u l a t i o n 

Older Children (on-site) 

Site Workers (on-site) 

Site Workers (at landfill perimeter) 

Older Children (at landfill 
perimeter) 

Site Workers 

Older Children (east of Route 5) 

Residents (olT-site) 

Residents (ofT-site) 

Exposu re R o u t e , M e d i u m a n d P a t h w a y Se l ec t ed for E v a l u a t i o n 
Exposu re P o i n t 

Direct ctmtnct with and incidental Yes 
ingestion of retention pond water 
and sediments. 

Direct contact with and incidental No 
ingestion of retention pond water 
and sediments. 

Direct contact with and incidental No 
ingestion of constituents in surface 
water seeps and sediments. 

Direct contact with and incidental 
ingestion of seep water and Yes 
sediments near toe of landfill. 

Ingestion and dermal absorption of No 
constituents in ground water from an 
on-site well. 

Direct contact with and incidental Yes 
ingestion of constituents in seep 
sediments. 

Ingestion and dermal absorption of No 
constituents in ground water from 
l(x.'al wells cross-gradient of landfill. 

Direct contact with and incidental No 
ingestion of surface water from the 
Connecticut River downgradient of 
the landfill. 

R e a s o n for S e l e c t i o n o r 
Exc lus ion 

Although fenced, pond may be 
accessible by children in the vicinity 
of landfill. 

Infrequent opportunity for pond 
contact based on site worker job 
descriptions. 

Infrequent opportunity for seep 
contact based on site worker job 
descriptions. 

Possibility for contact with impacted 
media. 

No on-site water supply well for 
potable water. 

Former drainage culverts accessible 
by children. Seep water no longer 
(lows. 

No use of affected wells. BFI 
supplies water to residences located 
(TOSs-gradient to the sile. No 
current ground water exposure 
pathway exists. 

Constituents associated with the 
site have not been detected a t 
elevated levels in surface water 
samples from the Connecticut River. 

April 7, 1993 
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P o t e n t i a l l y E x p o s e d P o p u l a t i o n 

Residents or Site Workers (on-site) 

Older Children (on-site) 

Site Workers (at landfill perimeter) 

Older Children (at landfill perimeter) 

Sile Workers (on-site) 

Older Children (East of Route 5) 

Residents (east of Route ,')) 

Residents (ofT-site) 

TABLl!: 14 

POTENTIAL FUTURE LAND USE HUMAN HEALTH EXPOSUItE PATHWAYS 

DISPOSAL SPECIALISTS, INC. 


ROCKINGHAM, VERMONT 


E x p o s u r e R o u t e , M e d i u m a n d P a t h w a y Se lec ted for E v a l u a t i o n 
E x p o s u r e P o i n t 

ingestion and dermal absorption of No 
constituents in ground water from a 
hypothetical domestic well installed on-
site. 

Direct contact with and incidental Yes 
ingestion of constituents in retention 
pond water and sediments. 

Direct contact with and incidental No 
ingestion of constituents in seep surface 
water and sediments. 

Direct contact with and incidental Yes 
ingestion of seep water and sediments 
near toe of landfill. 

Direct contact with and incidental No 
ingestion of constituents in retention 
pond water and sediments. 

Direct contact wiih and incidental Yes 
ingestion of constituents in seep 
sediments. 

Ingestion and dermal absorption of No 
constituents in bedrock ground water 
from a downgradient domestic well. 

Direct contact with and incidential No 
ingestion of surface water from the 
(^ontiocticut River downgradient of the 
landfill 

R e a s o n fo r Se lec t ion o r E x c l u s i o n 

Overburden is not a productive aquifer. 
Slope of site (>16%) prohibits 
construction on-site. Deed restriction 
will limit future on-site activities. 
Uncontaininated potable water source 
currently available. 

The retention pond and drainage swale 
may be accessible by children in vicinity 
of the landfill. The pond is fenced. 

Site workers not engaged in activities 
which should bring them in contact with 
seeps. 

Possibility for contact with impacted 
media. 

Negligible or no opportunity for pond 
contact based on site worker job 
descriptions. 

Former drainage culverts accessible by 
children. Seep water no longer flows. 

[.and will be deeded, in perpetuity, to a 
local conservation organization, 
therefore, no potential use of ground 
water. Water agreement requires BEI 
provide water to select area residences 
for 20 years following landfill closure. 

Given remedial actions in progress, 
constituents associated with the site are 
less likely lo be detected in the 
Connecticut River than under current 
conditions. 
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TABLE 15 


POTENTIAL EXPOSURE PATHWAYS SELECTED FOR RISK EVALUATION 


POTENTIALLY EXPOSED POPULATION 


C u r r e n t L a n d Use 


Older Children (east of Route 5) 


Older Children (at landfill perimeter) 


Older Children (on-site) 


F u t u r e L a n d Use 


Older Children (east of Route 5) 

Older Children (at landfill perimeter) 

Older Children (on-site) 

DISPOSAL SPECIALISTS, INC. 

ROCKINGHAM, VERMONT 


POTENTIAL EXPOSURE MEDIUM 

Seep sediments in drainage pathways. 

Seep water and sediments at the toe of 
landfill. 

Retention pond water and sediments. 

Seep sediments in former drainage 
pathways. 

Seep water and sediments at the toe of 
landfill. 

Retention pond water and sediments. 

POTENTIAL EXPOSURE ROUTE 

Dermal absorption 
Incidental ingestion 

Dermal absorption 
Incidental ingestion 

Dermal absorption 
Incidental ingestion 

Dermal absorption 
Incidental ingestion 

Dermal absorption 
Incidental ingestion 

Dermal absorption 
Incidental ingestion 
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TABLE IS 


ESTIMATED EXPOSURE POINT CONCENTRATIONS 


DISPOSAL SPECIALISTS, INC. 

ROCKINGHAM, VERMONT 


MAXIMUM 
CONCENTRA-nON 

(mg/I) 

1.20 
0.052 
1.60 

0.390 
0.514 
13.0 

0.930 
0.454 
0.320 

0.005 
6.18 
0.210 

AVERAGE 
CONCENTRATION 

(mg/1) 

0.366 
0.017 
0.527 
.0.101 
0.138 
6.39 
0.430 
0.136 
0.090 

0.003 
3.00 

0.062 

MKDIUM 

Seep Surface Water 
(Landfill perimeter) 

Retention Pond Surface 
1 Water 

MEDIUM 

Seep Sediment 

(Landfill perimeter) 


Seep Sediment 

(East of Route 5) 


Retention Pond Sediment 

NOTE: 

CONSTITUENT 

Acetone 
Arsenic 
2-Butanone 
2-Hexanone 
Lead 
Manganese 
4-Methylphenol 
Nickel 
Vanadium 

Arsenic 
Manganese 
4-Methylphenol 

CONS'HTUENT 

Arsenic 
Manganese 

Arsenic 
Barium 
Benzo(a)pyrene 
2-Hexanone 
Manganese 

Arsenic 
Manganese 

AVERAGE 
CONCENTRATION 

(mg/kg) 

3.80 
875 

19.4 
896 

0.255 
0.582 
1850 

2.20 
277 

MAXIMUM 
CONCENTRATION 

(mg/kg) 

6.70 
2,860 

64.8 
2240 
0.530 
3.80 
3810 

5.50 
677 

Average and maximum concentrationB for surface water and sediments were denved uuing data from euch of ihc October 1991 and March 1992 sampbng evenu. 
Analytical retulti are presented in Appendii B. 

April 7, 1993 
Balsam Project 6458:S9257c Page 1 of 1 



TABLE 17 

CURRENT AND FUTURE EXPOSURE PARAMETERS 

POTENTIAL EXPOSURE OF CHILDREN BY DERMAL 


ABSORPTION AND INCIDENTIAL INGESTION 

OF RETENTION POND SURFACE WATER AND SEDIMENT 


DISPOSAL SPECIALISTS, INC. 

ROCKINGHAM, VERMONT 


Age 

Dura t ion of Exposure 
(April - September) 

F requency of Exposure ' 

Body W e i g h t ' 

Skin Surface Area Exposed ' 
(older child assumed to be wearing 
t-shirt, shorts, and shoes) 

Soil to Skin Adherence Fac to r '' 

Absorpt ion Fac tors 
Volatile Organic Compounds' 
Inorganic Constituents (metals)' 

Inc identa l Ingest ion Ra te ' 

Dermal Permeabi l i ty Cons tan t s '' 
Volatile Organic Compounds 
Inorganic Constituents (metals) 

Exposure Time 

Exposure Dura t ion 

Convers ion Factors 
Sediments 
Seep Water 

12 - 18 years 

6 months/year 

5 exposures/year (average) 

10 exposures/year (maximum) 

55.9 kg 

8,195 cm » 

1.00 mg/cm ' 

Dermal Gastr ic 
0.5 1.0 


Negligible 1.0 


100 mg/day (sediment) 
0.5 L/day (water) 

8.0E-04 cm/hr 
8.0E-04 cm/hr 

2 hours/day 

6 years 

10-' kg/mg 
1 L'lOOO cm^ 

Notes: 

Based on site visits by Balsam staff and on-site worker observations. 

Average of the mean body weights of male and female children ages 12 - 18 (USEPA, 1990). 

Arms, hands, and legs exposed. Average 50th percentile values for male and female children ages 12 - 18 

(USEPA, 1990). 

Modified from adherence value of commercial potting soil (1.45 mg/cm''). Adherence of sediment is likely to 

be less than for soils as the water may wash the sediments from the skin (USEPA, 1989a). 

EPA default values (USEPA, 1989a). 

Dermal absorption of inorganic constituents considered ncgliblc; default value used for gastric absorption 

(USEPA, 1989a; USEPA, 1992a). 

The permeability constant for water was used as a default value for constituents without a value specified 

in EPA's Superfund Exposure Assessment Manual (SEAM) (USEPA, 1988). 
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TABLE 18 

EXPOSURE DOSES FOR INGESTION AND DERMAL ABSORPTION - RETENTION POND WATER AND SEDIMENT 


C imRENT AND FUTURE CONDI'HONS 


DISPOSAL SPECIALISTS, INC. 
ROCKINGHAM, VERMONT 

INGESTION OF RETENTION POND WA'TERi 

C o n c e n t r a t i o n s Kxpomiro FnN|i ioncy Averag ing T lmo A v e r a g e E x p o s u r o Uoaoa M a x i m u m E x p o s u r e Uoaea I 
D u r a t i o n of l iody 

A v e r a g e M a x i m u m R a t a E x p o s u r e Weigh t A v e r a g e M a x i m u m N o n c a r c l n o g e n C a r c i n o g e n Sonca rc lnogea C a r c i n o g e n N o n c a r c l n o g e n C a r c i n o g e n 
C o n s t i t u e n t (mg/L) (mg/L) (L/day) (yeara) (kg) (daya /year ) (daya/year ( y e a n ) (yea ra ) (me/kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day) 

Arsenic 0.003 0.005 0.6 6 55.9 5 10 6 70 3.7E-07 3.2E-08 6.1E-07 6.3E-08 
Menffanete 3.00 6.18 0.5 6 66.9 5 10 6 3.7E-04 7.6E-04 
4-Melhylphenol 0.062 0.210 0.6 6 66.9 6 10 6 7.6E-06 2.6E-06 

INUESTIUN o  r RETENTION POND SEDIMENl^ 

C o n c e n t r a t l o n a E x p o s u r o F r e q u e n c y Ave rag ing T i m e A v e r a g e E x p o a u r e Uosea M a x i m u m E x p o s u r e Doses | 
Ingea t ion D u r a t i o n o l Body G a s t r i c 

A v e r a g e M a x i m u m R a t e E x p o s u r e Weigh t A v e r a g e M a x i m u m A b s o r p t i o n Moncarc inoget C a r c i n o g e n Noncarc lnogen C a r c i n o g e n ^<oncarclnogez Carc inogen 
C o n s t i t u e n t (mg/kg) ( m g * g ) (mg/day) (years) (kg) (daya/year ) (daya /year F a c t o r (yea ra ) (yea r s ) ( m g l i g / d a y ) (mg/kg/day) (mg/kg/day) (mg/kg/day) 

Arsenic 2.20 5.50 100 6 55.9 5 10 1 6 70 6.4E-08 4.6E-09 2.7E-07 2.3E-08 
Manganese 277 677 too 6 65.9 6 10 1 6 6.8 E « e 3.3E-a6 
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TABLE 18 (continued) 

EXPOSURE DOSES FOR INGESTION AND DERMAL ABSORPTION - RETENTION POND WATER AND SEDIMENT 


CURRENT AND FUTURE CONDI'HONS 


DISPOSAL SPECIALISTS, INC. 
ROCKINGHAM, VERMONT 

DERMAL CONTACT W r i H R E T E N T I O N P O N D WATERi 

C o n c e n t r a t i o n s S k i n E x p o s u r e F r e q u e n c y Averag ing T i m e A v e r a g e E x p o s u r e Doses M a x i m u m E x p o a u r e Doses J 
S u r f a c e D u r a t i o n of Body P e r m e a b i l i t y E x p o s u r e 

A v e r a g e M a x i m u m Area E x p o s u r e Weigh t Average M a x i m u m C o n s U n t T i m e Moncarclnogen C a r c i n o g e n N o n c a r c l n o g e n C a r c i n o g e n N o n c a r c l n o g e n Ca ix inogen 
C o n s t i t u e n t (mg/L) (mg/L) (cmS) (yeara) (kg) (days /yea r ) (daya/year (cm/hr ) (houra /day ) (yea ta ) (yeara) (mg/kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day) 

4-Melhvlphenol 0.062 0.210 8196 6 66.9 6 10 l.75E-ai 2 6 4.4E-06 3.0E-04 

NOTE: 


Dermal contact and absorption of inorganic constituents, i.e.. arsenic and manganese, ure considered negligible in contributing to increased risk and were therefore not evolualed. 
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TABLE 19 

CURRENT AND FUTURE EXPOSURE PARAMETERS 

POTENTIAL EXPOSURE OF CHILDREN BY DERMAL 


ABSORPTION AND INCIDENTAL INGESTION 

OF SEEP WATER AND SEDIMENT (LANDFILL PERIMETER) 


DISPOSAL SPECIALISTS, INC. 

ROCKINGHAM, VERMONT 


Age 12 - 18 years 

Dura t ion of Exposure 6 months/year 
(April ­ September) 

F requency of Exposure (seep sediment) ' 24 days/year (average) 
(based upon 1 or 2 exposure(s) per week; April 48 days/year (maximum) 
through September) 

F requency of Exposure (seep surface water) ' 5 days/year (average) 
10 days/year (maximum) 

Body W e i g h t ' 55.9 kg 

Skin Surface Area Exposed ' 8,195 cm ' 
(older child assumed to be wearing 
t-shirt, shorts, and shoes) 

Soil to Skin Adherence Factor * 1.00 mg/cm ^ 

Absorpt ion Fac tors Dermal Gastr ic 
Volatile Organic Compounds' 0.5 1.0 
Semivolatile Organic Compounds' 0.05 1.0 
Inorganic Constituents (metals)' Negligible 1.0 

Inc identa l Ingest ion Ra te ' 100 mg/day (sediment) 
0.5 L/day (water) 

Dermal Permeabi l i ty Constants ^ 
Volatile Organic Compounds 8.OE-04 cm/hr 
2-Butanone 5.0E-î 00 cm/hr 
4-Methylphenol 1.75E-01 cm/hr 
Inorganic Constituents (metals) 8.OE-04 cm/hr 

Exposure Time 2 hours/day 

Exposure Dura t ion 6 years 

Convers ion Fac tors 
Sediments 10-' kg/mg 
Seep Water 1 L'lOOO cm' 

Notes: 

Based on site visits by Balsam staff and on-site worker observations. 

Average of the mean body weights of male and female children ages 12 - 18 (USEPA, 1990). 

Arms, hands, and legs exposed. Average 50th percentile values for male and female children ages 12 - 18 

(USEPA, 1990). 

Modified from adherence value of commercial potting soil (1.45 mg/cm^). Adherence of sediment is likely to 

be less than for soils as the water may wash the sediments from the skin (USEPA, 1989a). 

EPA default values (EPA, 1989a). 

Dermal absorption of inorganic constituents considered negligible; default value used for gastric absorption 

(USEPA 1989a; USEPA, 1992a). 

The permeability constant for water was used as a default value for constituents without a value specified 

in EPA's Superfund Exposure Assessment Manual (SEAM) (USEPA, 1988). 
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' TABLE 20 
EXPOSURE DOSES FOR INGESTION AND DERMAL ABSORPTION - SEEP WATER AND SEDIMENT (LANDFILL PERIMETER) 

CURRENT AND FUTURE CONDITIONS 

DISPOSAL SPECIALISTS, INC. 
ROCKINGHAM, VERMONT 

INGESTION O F S E E P WATERi 

C o n c e n t r a t i o n s Averag ing T i m e Average E x p o a u r e Doaea M a x i m u m E x p o s u r e Doaea I 
Ingea t ion Dura t ion of Body 

A v e r a g e M a x i m u m R a t e E x p o a u r e Weigh t A v e r a g e M a x i m u m Noncsu^ lnogen C a r c i n o g e n ^ o n c a r c i n o g e i Carcinf>gen N o n c a r c l n o g e n C a r c i n o g e n 
C o m p o u n d (mgO.) (mg/L) (L/day) (years ) (kg) (daya /yea r ) [daya/year (yeara) (yea r s ) (mg/kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day) 

Acetone 0.366 1.20 0.6 6 55.9 6 10 6 4.6E-06 1.6E-04 
Arsenic 0.017 0.062 0.6 6 66.9 5 10 6 70 2.1E-06 1.8E-07 6.4E-06 6.6E-07 
2-Butanone 0.527 1.60 0.6 6 56.9 6 10 6 6.6E-05 2.0E-04 
2-Ilexanone 0.101 0.390 0.6 6 56.9 5 10 6 1.2E-06 4.8E-06 
U a d 0.138 0.514 0.6 6 55.9 5 10 6 1.7E-06 6.3E-06 
Manganese 6.39 13.0 0.6 6 65.9 5 10 6 7.8E-04 1.6E-03 
4.Methvlphenol 0.430 0.930 0.6 6 65.9 6 10 6 &.3E.06 l.lE-04 
Nickel 0.136 0.454 0.6 6 56.9 5 10 6 1.7E-06 6.6E-06 
Vanadium 0.090 0.320 0.6 6 65.9 6 10 6 i.iE-oe 3.9E-06 

INGESTION O F S E E P SEDIMENTi 

C o n c e n t r a t l o n a E x p o s u r e F r e q u e n c y A v e r a g i n g T i m e A v e r a g e E x p o a u r e Doaea M a x i m u m E x p o s u r e Doses | 
Inges t ion D u r a t i o n of Body G a s t r i c 

A v e r a g e M a x i m u m Kate E x p o a u r e Weigh t A v e r a g e M a x i m u m A b s o r p t i o n Noncarc lnogec C a r c i n o g e n Moncarc lnoge i C a r c i n o g e n S o n c a r c l n o g e r C a r c i n o g e n 
C o m p o u n d (mgflig) ( m g * g ) (mg/day) (years ) (kg) (daya /yea r ) (daya/year F a c t o r tyemr%) (years ) (mg/kg/day) (mg/kg/day) (mg/kg/day) ( m g * g / d a y ) 

Arsenic 3.8 6.70 100 6 65.9 24 48 1 6 70 4.6E-07 3.8E-08 1.6E06 1.4E-07 
Manganese 876 2860 100 e 55.9 24 48 1 6 l.OE-04 6.7E-04 

April 7. 1993 
Balsam Project 646B:SEEPRSK.XLS Page 1 of 2 



TABLE 20 (continueti) 

EXPOSURE DOSES FOR INGESTION AND DERMAL ABSORPflON • SEEP WATER AND SEDIMENT (LANDFILL PERIMETER) 


C URRENT AND FITTURE CONDITIONS 


DISPOSAL SPECIALISTS, INC. 
ROCKINGHAM, VERMONT 

DERMAL CONTACTT WrPH SEEP WATERi 

C o n c e n t r a lona Sll In E x p o s u r e F r e q u e n c y Averag ing T i m e A v e r a g e E x p o a u r e Doses M a x i m u m E x p i s u r e I>oaos | 
St i r face D u r a t i o n of Body P c r m e a h l l l t y Expt,Bure 

A v e r a g e M a x i m u m Area E x p o s u r e Weigh t Average M a x i m u m C o n a t a n t T i m e Noncarc lnogen C a r c i n o g e n N o n c a r c l n o g e n N o n c a r c l n o g e n C a r c i n o g e n 
C o n s t i t u e n t (mgO.) (mg/L) (cmS) (years ) (kg) (daya /year ) (daya/year (cm/hr) (hou r s /day ) (yea ra ) (yea ra ) ( •>« l ig /d .y ) (mgl ig /day) (mg/kg/day) (me%g/day ) 

Acetone 0.366 1.20 8196 6 66.9 6 10 8.00E-04 2 6 1.2E-06 7.7E-06 
2-Butanone 0.627 1.60 8196 6 66.9 6 10 6.00E+00 2 6 l . lE-02 6.4E-02 
2-HeKBnone 0.101 0.390 8196 6 66.9 6 10 8.00E-04 2 6 3.2E-07 2.5E-06 
4- Melhylphenol 0.430 0.930 8196 6 65.9 6 10 1.76E-01 2 6 3.0E.04 I.3E-03 

NOTE: 

D e r m a l contact a n d a b s o r p t i o n o f i no rgan i c cons t i t uen ts , i.e.. arsenic , l ead , manganese, n i cke l a n d v a n a d i u m , are cons idered neg l ig ib le i n c o n t r i b u t i n g to increased r i sk a n d were there fore no t eva lua ted . 
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TABLE 21 

CURRENT AND FUTURE EXPOSURE PARAMETERS 

POTENTIAL EXPOSURE OF CHILDREN BY DERMAL 


ABSORPTION AND INCIDENTAL INGESTION 

OF SEEP SEDIMENT (EAST OF ROUTE 5) 


DISPOSAL SPECIAUSTS, INC. 

ROCKINGHAM, VERMONT 


Age 12 - 18 years 

Dura t ion of Exposure 6 months/year 
(April - September) 

F requency of Exposure ' 
(based upon 1 or 2 exposure(s) per week; April 
through September) 

24 days/year (aver
48 days/year (max

age) 
imum) 

Body W e i g h t ' 55.9 kg 

Skin Surface Area Exposed ' 
(older child assumed to be wearing 
t-shirt, shorts, and shoes) 

8,195 c m ' 

Soil to Skin Adherence Fac to r * 1.00 mg/cm' 

Absorpt ion Fac tors 
Volatile Organic Compounds' 
Semivolatile Organic Compounds' 
Inorganic Constituents (metals)'' 

Dermal Gastric 
0.5 
0.05 

Negligible 

1.0 
1.0 
1.0 

Inc identa l Ingest ion R a t e ' 100 mg/day (sedi
0.5 L/day (water) 

ment) 

Dermal Permeabi l i ty Cons tan ts ^ 
Volatile Organic Compounds 
2-Butanone 
4-Methylphenol 
Inorganic Constituents (metals) 

8.0E-04 cm/hr 
5.0E-I-00 cm/hr 
1.75E-01 cm/hr 
8.0E-04 cm/hr 

Exposure Time 2 hours/day 

Exposure Dura t ion 6 vears 

Convers ion Fac tors 
Sediments 10'̂  kg/mg 
Seep Water 1 L'lOOO cm' 

Notes: 

Based on site visits by Balsam staff and on-site worker observations. 

Average of the mean body weights of male and female children ages 12 • 18 (USEPA, 1990). 

Arms, hands, and legs exposed. Average 50th percentile values for male and female children ages 12 - 18 

(USEPA, 1990). 

M<xlified from adherence value of commercial potting soil (1.45 mg/cm"). Adherence of sediment is likely to 

be less than for soils as the water may wash the sediments from the skin (USEPA, 1989a). 

EPA default values (EPA, 1989a). 

Dermal absorption of inorganic constituents considered negligible; default value used for gastric absorption 

(USEPA, 1989a; USEPA, 1992a). 

The permeability constant for water was used as a default value for constituents without a value specified 

in EPA's Superfund Exposure Assessment Manual (SEAM) (USEPA, 1988). 
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TABLE 22 

EXPOSURE DOSES FOR INGESTION AND DERMAL ABSORPTION - SEEP SEDIMENT (EAST OF ROUTE 5) 


CURRENT AND FITTURE CONDITIONS 

DISPOSAL SPECIALISTS, INC. 
ROCKINGHAM, VERMONT 

INGESTION OF SEEP SEDIMENT: 

C o m p o u n d 

C o n c e n t r 

Average 
(mgflig) 

at ions 

Maximum 
(mg/kg) 

Ingest ion 
Rate 

(mg/day) 

Durat ion of 
Exposure 

(years) 

Body 
Weight 

(kg) 

Exposure F requency 

Average Maxbnum 
(days/year: tdaya/year 

Gas t r ic 
Absorp t ion 

F a c t o r 

Averaging Time 

^oncareinogei 
(years) 

Carc inogen 
(years) 

Average E x p o s u r e Ooaes 

*4oncarclnogei 
(mg/kg/day) 

Carc inogen 
(mg/kg/day) 

Maximum Exposu re Doses | 

^oncarcinogci 
( • g « g / d a y ) 

Carc inogen 
(mg/kg/day) 

Arsenic 
Barium 
Benzo(a)pyrene 
2-HeKanone 
Manganese 

19.4 
89S 
0.265 
0.682 
1860 

64.8 
2240 
0.630 
3.80 
3810 

100 
100 
100 
100 
100 

6 
6 
6 
6 
6 

66.9 
65.9 
65.9 
66.9 
66.9 

24 
24 
24 
24 
24 

48 
48 
48 
48 
48 

, 
1 
1 
1 
1 

6 
6 
6 
6 
6 

70 

70 

2.3E-06 
l.lE-04 
3.0E-08 
6.8E-08 
2.2E-04 

2.0E-07 

2.6E-09 

1.6E-06 
6.3E-04 
1.2E-07 
8.9E-a7 
9.0E-04 

1.3E-06 

1.IE.08 

DERMAL CONTACT WnU SEEP SEDIMENT: 

Compound 

C o n c e n t r a t i o n s 

Average 
( m g * g ) 

Max imum 
( m g * g ) 

Skin 
Surface 

Area 
Icm2/event) 

Durat ion ol 
Exposure 

(years) 

Body 
Weight 

(kg) 

Exposure Frequency 

Average Maximum 
(daya/year) :daya/ycar 

Dermal 
Absorpt ion 

Fac to r 

Adherence 
Fac tor 

(mg/cm2) 

Averaging T ims 

^oncarclnogcl 
(yeara) 

Carc inogen 
(years) 

Average Exposu re Doses 

Noncarc lnogen 
(mg/kg/day) 

Carc inogen 
(mg«g/day) 

Maximum Exposure Doses

^oncarcinogei 
(mg/kg/day) 

Carc inogen 
(mg/kg/day) 

| 

Benzolalpyrcne 
2-Hexanone 

0.255 
0.682 

0.530 
3.80 

8195 
8196 

6 
6 

65.9 
66.9 

24 
24 

48 
48 

0.05 
0.06 

1.0 
1.0 

6 
6 

70 1.2E-07 
2.8E07 

l.lE-08 B.lE-07 
3.7E-06 

4.4E-08 

NOTE: 

Dermal contact and absorp t ion of inorganic const i tuents , i.e., arsenic, b a r i u m , and manganese, are considered negl igible in con t r i bu t i ng to increased r isk and were therefore not eva luated. 
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TABLE 23 

POTENTIAL RISK ASSOCIATED WITH INGESTION AND DERMAL ABSORPTION - RETENTION POND SURFACE WATER 


CURRENT AND FUTURE CONDITIONS 

DISPOSAL SPECIALISTS, INC. 
ROCKINGHAM, VERMONT 

INGESTION OF RETENTION POND WATERi 

Ora l C a n c e r C o n c e n t r a t l o n a E x p o s u r e Doaea Li re l lme C a n c e r KUk | 
P o t e n t i a l l y EPA Po tency 
C a r c i n o g e n i c Welght-of-Evldence F a c t o r A v e r a g e M a x i m u m A v e r a g e M a x i m u m 
C o n a t l t u e n t a Classif icat lou (nig/kg/dayl-l (mg/I.) (mg/I,) (mg/kg/day) (mg/kg/day) Average M a x i m u m 

Arsenic A l.SEtOO 0.003 0.006 3.2E-08 6.3E-08 6.7E-08 9.6E-08 

TOTAU 6.7E-08 9.6E-08 

C h r o n i c OrsJ C o n c e n t r a t l o n a E x p o s u r e Doses H aza rd Index 1 
Refe rence 

N o n c a r c i n o g e n i c Doae A v e r a g e M a x i m u m Average M a x i m u m 
C o n a t l t u e n t a E n d p o i n t of C o n c e m (mg/kg/day) ( m g l . ) (mg/L) (mg/kg/day) (mg%g/day) A v e r a g e M a x i m u m 

Arsenic Skin 3.0E.04 0.003 0.006 3.7E-07 S.lE-07 1.2E43 2.0 EOS 
Manganese Central Nervous System I.OE-01 3.00 6.18 3.7E-04 7.6E-04 3.7E-03 7.6E-03 
4-Methylphenol Central Nervous System 6.0E.03 0.062 0.210 7.6E-06 2.6E-06 1.6E-03 6.1E-03 

TOTALi 6.4E-03 I.6E-02 
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TABLE 23 (continued) 

POTENTIAL RISK ASSOCIATED WITH INGESTION AND DERMAL ABSORPTION - RETENTION POND SURFACE WATER 


CURRENT AND FITTURE CONDITIONS 


DISPOSAL SPECIALISTS, INC. 
ROCKINGHAM, VERMONT 

DERMAL C O N T A C r W r F H R E T E N T I O N POND WATERi 

C h r o n i c Ora l C o n c e n t r a t i o n s E x p o s t i r e Doaea H a i a r d Index | 
Re fe rence 

N o n c a r c i n o g e n i c Dose A v e r a g e M a x i m u m A v e r a g e M a x i m u m 
C o n a t l t u e n t a (mg/kg/day) (mg/L) (mg/L) (mg/kg/day) (mg/kg/day) Average M a x i m u m 

4-Methylphenol Central Nervous System 6.0E-03 0.062 0.210 4.4E-a5 3.0E-04 8.7E-03 6.9E-02 

T O T A U 8.7E-03 6.9E-02 

NOTE: 


Dermal contact and absorption of inorganic constituents, i.e.. arsenic and manganese, are considered negligible in contributing to increased risk and were therefore not evaluated. 
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TABLE 24 

POTENTIAL RISK ASSOCIATED WITH INGESTION AND DERMAL ABSORPTION - RETENTION POND SEDIMENT 


CURRENT AND FUTURE CONDITIONS 


DISPOSAL SPECIALISTS, INC. 
ROCKINGHAM, VERMONT 

INGESTION O F R E T E N T I O N P O N D SEDIMENTi 

Ora l C a n c e r C o n c e n t r a t l o n a E x p o s u r e Doaea Life t ime C a n c e r R U k | 
P o t e n t i a l l y EPA P o t e n c y 
C a r c i n o g e n i c Weight-of-Evldenee F a c t o r A v e r i g o Max lnn lm A v e r a g e M a x i m u m 
C o n a t l t u e n t a Class i f ica t ion (mg/kg/day)-1 (mg/kg) ( m g l i g ) (mg/kg/day) (mg/kg/day) A v e r a g e M a x i m u m 

Arsenic A l.BE+OO 2.2 6.6 6.4E-08 2.7E-07 9.7E-08 4.9E-07 

TOTALi 9.7E-08 4.9E-a7 

C h r o n i c Ora] C o n c e n t r a t l o n a E x p o s u r e Doaea H a i a r d Index | 
Re fe rence 

N o n c a r c l n o g e n i c Doae A v e r a g e M a x i m u m A v e r a g e M a x i m u m 
C o n a t l t u e n t a E n d p o i n t of C o n c e r n (mff/k ft/day) (mg/kg) (mg/kg) (mg/kg/day) (mg/kg/day) A v e r a g e Maximum 

Ar»enic Skin 3.0E-04 2.2 5.5 6.4E-08 2.7E-07 1.8E04 9.0E-04 
Manganeie Blood enzymes l.OE-01 277 677 6.8E-06 3.3E-06 6.8E-0S 3.3E-04 

TOTALi 2.6E-04 1.2E-03 

NOTE: 


Dermal contact and absorption of inorganic constituents, i.e.. arsenic and manganese, are considered negligible in contributing to increased risk and were therefore not evaluated. 
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TABLE 2S 

POTENTIAL RISK ASSOCIATED WITH INGESTION AND DERMAL ABSORPTION -SEEP WATER (LANDFILL PERIMETER) 


CURRENT AND FUTURE CONDITIONS 

DISPOSAL SPECIALISTS, INC. 
ROCKINGHAM, VERMONT 

INGESTION O F S E E P WATERi 

Ora l C a n c e r C o n c e n t r a t i o n E x p o s u r e Doses Life t ime C a n c e r Riak 
P o t e n t i a l l y EPA P o t e n c y 
C a r c i n o g e n ie Wetght-of-Evldence F a c t o r A v e r a g e Max inn im A v e r a g e M a x i m u m 
C o n s t i t u e n t s Claaslf lcat ion (mg/kg/day)- l (mg/L) (mg/L) (mg/kg/day) (mg/kg/day) A v e r a g e M a x i m u m 

Arsenic I.8E4OO 0.017 0.052 I.8E-07 6.6E-07 3.2E4)7 9.8E-07 

TOTALi 3.2E-07 9.8E-07 

C h r o n i c Oral C o n c e n t r a t l o n a E x p o s u r e Doses H a i a r d Index I 
Re fe r ence 

N o n c s u ^ i n o g e n i c Doae A v e r a g e M a x i n m m A v e r a g e M a x i m u m 
C o n s t i t u e n t s E n d p o i n t of C o n c e m (mg/kg/day) (mg/L) (mgA.) (mg/kg/day) (mg/kg/day) Average M a x i m u m 

Acetone Liver. Kidneys l.OE-01 0.366 1.20 4 .6E06 1.6E-04 4.6E-04 1.6E-03 
Arsenic Skin 3.0E-04 0.017 0.062 2.1E-06 6.4E-06 6.9E-03 2.1E-02 
2-Bulanone Central Nervous System 6.0E-02 0.627 1.60 6.6E-05 2.0E-04 1.3E-03 3.9E-03 
2-Hexanone Nervous Svstem 6.0E-02 0.101 0.390 i.2Eoe 4.8E-06 2.6E-04 9.6E-04 
Lead Central Nervous Svstem l.DE-04 0.1.18 0.514 1.7E-06 6.3E-05 1.7E-01 6.3E-01 
Manganese Central Nervous Svstem l.OE-01 6.39 13.0 7.8E-04 1.6E-03 7.8E-03 1.6E-02 
4-Methylphenol Central Nervous System e.OE-OS 0.430 0.930 6.3E-06 l . lE-04 l . lE-02 2.3E-02 
Nickel Skin, Pulmonary Tract 9.0E-03 0.136 0.464 1.7E-05 6.6E-0S I.9E-03 6.2E-03 
Vanadium Skin, Digestive Tract 2.0E-02 0.090 0.320 l.lE-06 3.9E-a6 6.6E-04 2.0E-03 

T O T A U 2.0E-0) 7.aE-01 
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TABLE 26 (continued) 

POTENTIAL RISK ASSOCIATED WITH INGESTION AND DERMAL ABSORTION - SEEP WATER (LANDFILL PERIMETER) 


CURRENT AND FUTURE CONDITIONS 


DISPOSAL SPECIALISTS, INC. 
ROCKINGHAM. VERMONT 

DERMAL C O N T A C T WrTH S E E P WATERi 

C h r o n i c O r a C o n c v n t r a t i o n a E x p o s u r e Doaea H a z a r d Index | 
Re fe r ence 

N o n c a r c i n o g e n i c Doae Average M a x i m u m Average M a x i m u m 
C o n s t i t u e n t s E n d p o i n t of C o n c e  m (mg/kg/day) ( m B ^ ) (mgO.) ( n w ^ g / d a y ) ( n « « g / d a y ) A v e r a g e Maxinstun 

Acetone Liver, Kidneys l.OE-01 0.366 1.20 1.2E-06 7.7E-06 i.2E-as 7.7E.06 
2-Butanone Central Nervous System 6.OE-02 0.527 1.60 l . lE-02 6.4E-02 2.1E-01 1.3Et00 
2-Hexanone Central Nervous System 5.0E-02 0.101 0.390 3.2E-07 2.6E-06 6.SE-06 6.0E-06 
4-Methylphenol Central Nervous System e.OE-03 0.430 0.93 3.0E-04 1.3E-03 6.0Et)2 2.6E.01 

T O T A U 2.7E-01 1.6E<t00 

NOTE: 


Drrinal coiiliicl iind absorption of inorgiiiiic ronstitut'iits. i.e , iirsciiir. Ii'iid. iiiiingiiiii'sf. nickel iiiid viitiiidiiiiii, iirr cdtishlered n<>gligilili* in contributing In iiicmisefl risk inwl were therrfore not eviiliinUMl. 
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TABLE 26 

POTENTLVL RISK ASSOCIATED WITH INGESTION AND DERMAL ABSORPTION - SEEP SEDIMENT (LANDFILL PERIMETER) 


CURRENT AND FUTURE CONDITIONS 


DISPOSAL SPECIALISTS, INC. 
ROCKINGHAM, VERMONT 

INGESTION OF SEEP SEDIMENTi 

Oral C a n c e r C o n c e n t r a t l o n a E x p o a u r e Doaea Li fe t ime C a n c e r R iak I 
P o t e n t i a l l y EPA Po tency 
C a r c i n o g e n i c We lgh t -o fEv idenee F a c t o r A v e r a g e M a x i m u m A v e r a g e M a x i m u m 
C o n a t l t u e n t a C laaa inca t ion (mg*g /day ) - I ( m g l i g ) ( m g * g ) (mg/kg/day) (mgl tg /day) Average Msui lmum 

Arsenic A l.BE-fOO 3.80 6.70 3.8E-08 I.4E-07 6.9E-08 2.4E.07 

TOTAU 6.9E-08 2.4E-07 


C h r o n i c Ora l C o n c e n t r a t ona E x p o s u r e Doaem H a z a n I Index | 

N o n c a r c i n o g e n i c Dose Average M a x i m u m A v e r a g e M a x i m u m 
C o n a t l t u e n t a E n d p o i n t of C o n c e m (mg/kg/day) (mg/kg) (nig%g) (me%g/day ) (mg l ig /day ) A v e r a g e M a x i m u m 

Arsenic Skin 3.0E-a4 3.80 6.70 4 .6E07 1.6E-06 1.6E-03 5.3E-03 
Manganese Blood enzymes l.OE-01 876 2860 l.OE-04 6.7E-04 l.OE-03 6.7E-03 

TOTAU 2.6E-03 1.2E-02 


NOTE: 


Dermal contact and absorption of inorganic constituents, i.e., arsenic and manganese, are considered negligible in contributing to increased risk and were therefore not evaluated. 

April 7. 1993 
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' TABLE 27 

POTENTIAL RISK ASSOCIATED WITH INGESTION AND DERMAL ABSORPTION - SEEP SEDIMENT (BAST OF ROUTE 6) 


CURRENT AND FUTURE CONDITIONS 

DISPOSAL SPECIAUSTS, INC. 
ROCKINGHAM, VERMOm' 

INGESTION OF SEEP SEDIMENT: 

Potent ia l ly 
Care b iogenic 
Cons t i t uenU 

Arsenic 
Beazo(a)pyrenc 

Oral Cance r 
EPA Potency 

Welght-of-Evidence Factor 
Qass i f lca t lon (mg/kg/day)-! 

A 
B2 

l.SEtOO 
7.3EtOO 

Coacen l r a t i ons 

Average 
( m g * g ) 

19.4 
0.266 

Maximum 
(mg/kg) 

64.8 
0.630 

Exposu re Doses 

Average 
(mg/kg/day) 

2.0E-07 
2.6E-09 

Maximum 
(mg«g /day ) 

I.3E-06 
I.IE-08 

Lifetime Cancer Risk

Average 

3.6E-07 
I.9E-08 

Max imum 

2.4E-06 
7.8E-08 

I 

TOTAL: 3.7E-07 2.4E-06 

Noncarc biogenic 
Cons t i t uenU 

Arsenic 
Barium 
Benzo(a)pyrene 
2.Hexanone 
Manganese 

Endpoint of Concern 

Skin 
Increased Blood Pressure 
Digestive Tract 
Nervous Svstem 
Blood enzymes 

Chronic Oral 
Reference 
Dose 
(mg/kg/day) 

3.0E-04 
7.0E-02 
4.0E-02 
5.0E-02 
1.OE-01 

Concen t ra t ions 

Average 
(mg/kg) 

19.4 
896 

0.255 
0.589 
1850 

Maxbnum 
( m g * g ) 

64.8 
2240 
0.630 
3.80 
3810 

Exposure Doaes 

Average 
(mg/kg/day) 

2.3E-06 
l.lE-04 
S.OE-OS 
6.8E-08 
2.2E-04 

Maxbnum 
(mg/kg/day) 

1.6E-05 
6.3E-04 
1.2E-07 
8.9E-07 
9.0E-O4 

aauu^iSdH

Average 

7.6E-03 
1.6E-03 
7.6E-07 
1.4E-06 
2.2E-03 

Maxbnum 

6.1E-02 
7.6E-03 
3.1E-06 
1.8E-00 
9.0E^03 

1 

TOTAU l.lE-02 6.7E-02 
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TABLE 27 (continued) 

POTENTIAL RISK ASSOCIATED WITH INGESTION AND DERMAL ABSORPTION - SEEP SEDIMENT (EAST OF ROUTE S) 


CURRENT AND FUTURE CONDITIONS 


DISPOSAL SPECIALISTS, INC. 
ROCKINGHAM, VERMONT 

DERMAL CONTACT W r t H S E E P SEDIMENT: 

Potontlal ly 
Carcinogenic 
Consti tuenU 

EPA 
Welght-of-Evldence 

aaasl f icat ion 

Oral Cancer 
Potency 
Factor 
(mg/kg/day)-! 

Concentrations 

Average 
(mg*g) 

Maximum 
(mg/kg) 

Exposure Doses 

Average 
(mg/kg/day) 

Maximum 
(mg/kg/day) 

Lifetbne Cancer Risk

Average Maxbnum 

| 

Bcnio(a>pyrene B2 7.3EtOO 0.265 0.630 l.lE-08 4.4E-08 7.7E-08 3.2E-07 

TOTAL: 7.7E-08 3.2E-07 

Chronic Ora l Concen t ra t ions Exposure Doaes H aza rd Index I 
Reference 

Noncarc inogenic Dose Average Maximum Average Maximum 
Cons t i tuen t s Endpoint of C o n c e m (mg/kg/day) (mgfltg) (mg/kg) (mgAg/day) (mg/kg/day) Average Maxbnum 

Benzo(a)pyr«ne Digestive Tract 4.0E-O2 0.255 0.530 1.2E-07 5.1E-07 3.1E-06 1.3E-06 
2-Hcxanonc Nervous System 6.0E-02 0.682 3.80 2.8E-07 3.7E-06 6.6E-06 7.3E-06 

TOTAL: 3.1E-06 1.3E-0& 

NOTE: 

Derma l contact and absorpt ion o f inorganic const i tuents , i.e.. arsenic, ba r i um , and manganese, are considered negl ig ib le in con t r ibu t ing to increased r i sk a n d were therefore not eva luated. 

April 7, 1993 
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LEGEND: 

• - APPROXIMATE PIEZOMETER LOCATION 

^ - APPROXIMATE GROUND WATER MONITORING 
WELL LOCATION 

- ^ - APPROXIMATE WATER SUPPLY WELL LOCATWN 

^ - FORMER WATER SUPPLY W E  U LOCATION 

_  - . a. APPROXIMATE CULVERT LOCATION 

^ - YtAR-ROOND RESIDENCE 

- SEASONAL CAMP 

- CHAIN UNK FENCE (APPROX. V - 9  ' HIGH) 

- PlASnC 'SNO-FENCC: (APPROX. y HWH) 

NOTE: 

BfSCD ON SURVEVH) FACUIY SHE P l /M 
S O U R C E : BRUNO ASSOCWES. I N C WOODSTOCK, Vf. 
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APPROXIMATE SCALE (FEET) 


o j o m DISPOSAL 
SPECIAUSTS. INC. ABALSAM 

PMccn 
7 OOMMUNirr OR. AUOUSIA. ME. 043M DSI LANDRU. 

ROCKINGHAM. VT. 
muk 

SITE PLAN 

^iSS^ENMRONMENTAL CCNSULTANTSk MC 

DRAWb CHEOXDl neuc lar 
SAV. D.J.H. S.C.S. MAD. 

9CMe M1B FUNOI Q mOJEClHOc 

r=2oo' 3/11/93 645871A 6458 



r 


LEGEND: 

a. APPROXIMATE PROPERTY UNE 
= RESIDENCE 

= APPROXIMATE SAMPLE LOCATION 
SD-PS = POND SEDIMENT SAMPLE 
SW-PW = POND WATER SAMPLE 

As = ARSENIC 
Mn - MANGANESE 
4_MP = 4-METHnPHENOL 

ND = NOT DETECTED 
J = ESTIMATED CONCENTTRATION SW-PW3 


145/230 = CONCENTRATIONS REPRESENT 

As H D A ^ D OCTOBER 1991/MARCH 1992 
Mn 1,5p/0.204 SAMPLE RESULTS 4-MP 0.001J/ND 

1.	 PLAN BASED ON SURVEYED FAdUTY SITE 
PU\N PRESENTED IN BALSAM APPENDIX E 
1989 HYDROGEOLOGIC INVESTIGATION REPORT 
AND HELD INVESTIGATTONS. 
SOURCE* BRUNO ASS(X:iATES. INC.. WOODSTIQCK, VT. 

2. CONCENTRATIONS PRESENTED IN PARTS PER MILUON (PPM). 

100 200 300 
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ROCKINGHAM. VT 

RETENTION POND WATER AND SEDIMENT 
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MVmWDl FSURTRST neuK CHBcrani 
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NOt nOEGT HQl 

r=200' 4 /7 /93 S399 6458 



Acet 
As 
2-But 
2-Hox 
Pb 
Mn 
4-MP 
Nl 
Vn 

/ 

SW-SW5 S0-SS5 
0.01/NO As 6,7/2.8J 

ND/ND Mn 2,860/100 
0.001J/ND 

ND/ND 
ND/0.0075J 

Z65J/+.73J 
ND/ND 

0.0122/ND 
NO/0.0087 

N 


LEGEND: 

APPROXIMATE PROPERTY UNE 
RESIDENCE •	 = = APPROXIMATE CULVERT LOCATION 

= APPROXIMATE SAMPLE LOCATION 
= SEEP SEDIMENT SAMPLE 
= SEEP WATER SAMPLE 
= ARSENIC 
- NICKEL 
« MANGANESE 
= 4-METHYLPHENOL 
- ACETONE 
= 2-BUTANONE 
- 2-HEXANONE 
= VANADIUM 

= LEAD 
= NOT DETECTED 
= ESTIMATED CONCENTRATION 
= CONCENTTWTIONS REPRESENT 

OCTOBER 1991/MARCH 1992 
SAMPLE RESULTS 

NOTES: 

PIAN BASED ON SURVEYED FACIUTY SITE 
PLAN PRESENTED IN BALSAM APPENDIX E 
1989 HYDROGEOLOGIC INVESTIGATION REPORT 
AND REU) INVESTIGATIONS. 
SOURCE: BRUNO ASSOCIATES. INC.. WOODSTOCK. VF. 

CONCENTT^TIONS PRESENTED IN PARTS PER MILUON (PPM). 

100 2 0 0 300 

APPROXIMATE SCALE (FEET) 
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^  ̂  SEEP WATER AND SEDIMENT (lANDFHi. PERIMETER) 
CONSTTTUENTS OF CONCERN 

DRAIM noucNOi 
SAV. DJ.H. 0*v«^« MAD. 

iscwe FlENOk nOEGTHOc 
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n 


SW-SWl 

nND7i:2 
0.0521/0.0142 
0.982/2.67J 

1.6/1.9 
ND/0.29 

0 . 6 7 / N D 
a514/a0292J 

13J/5.18 
0.46/0.025 
0.93/1.2 

0.454/0.0632 
0.32J/0.0291 

SW-SW5 	 S0-SS5 N
Acet 0.01/ND As 6.7/2.8J 
As ND/ND Ba 113/10J 
Ba 0.182/0.152 BAP ND/ND 
2-But 0.001 J / N  D Mn 2,860/ l00 
1.2-DCE ND/ND 
2-Hex ND/ND 
Pb ND/0.0075J 
Mn 2.65J/4.73J 
4-M2P ND/ND 
4-MP ND/ND 
Nl 0 . 0 1 2 2 / N D 
Vn ND/0.0087 

S0-SS1 
Z7/33J LEGEND: 67.8/447J 

N0/0.2J 


245/393 
- APPROXIMATE PROPERTY UNE 

7.5/12.4J • - RESIDENCE 
591/2.120J 

— = APPROXIMATE CULVERT LOCATION ND/ND 
g = APPROXIMATE SAMPLE LOCATION 0.39/3.8J 

3,650/1,470J S0-SS2 = SEEP SEDIMENT SAMPLE 

As = ARSENIC 
Ba => BARIUM 
Mn = MANGANESE 
BAP - BENZO(A)PYRENE 
2-Hox -= 2-HEXANONE 

ND - NOT DETECTED 
S0-SS2 J = ESTIMATED CONCENTRATION S0-SS6 

As 1 3 . 6 / N  D 	 = CONCENTRATIONS REPRESENT As 64.&J/58.3J OCTOBER 1991/MARCH 1992 Ba 174/74.3J Ba 1.850/2,240J SAMPLE RESULTS BAP 0,071 J/ND 

2-Hex ND/0.19J 2-H«x ND/ND 

Mn 1,080/974J Mn 3,810/677J 


NOTES: 


BAP 0.19J/0.53J 

1  .	 PLW BASED ON SURVEYED FAaUTY SITE 
PLAN PRESENTED IN BALSAM APPENDIX E 
1989 HYDROGEOLOGIC INVESTIGATION REPORT 
AND HELD INVESTIGATIONS. 
SOURCE: BRUNO ASSOCIATES. INC.. WOODSTOCK, VT. 

KW-A-20 
f-*-2S 2. CONCENTRATIONS PRESENTED IN PARTS PER MILUON (PPM). 

100 200 300 
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