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1.0 Introduction 

This Ecological Risk Assessment (ERA) was perfonned for the BFI-Rockingham 
Landfill Superfund Site in Rockingham, Vermont under Work Assignment (WA) 
23-1P86, dated July 14, 1992, ("Site" is defmed below in Section 1,2,) This ERA was 
prepared in accordance with the following: 

•	 Work Plan for Baseline Risk Assessment at the BFI-Rockingham Landfill, 
Rockingham, VT, dated August 26, 1992, 

•	 A subsequent meeting on Febmary 16, 1993 at which the technical approach to 
the ERA was revised (summarized in a March 5, 1993 memorandum firom 
P, Rury to E, Hathaway), 

•	 Subsequentrefinements of the data reduction and risk calculation methods, 

•	 Supplemental Risk Assessment Guidance for the Superfund Program, Part 2 
Guidance for Ecological Risk Assessments (EPA 901/5-89-001, June 1989), 

Risk Assessment Guidance for Superfund, Volume n. Environmental Evaluation 
Manual (EPA 540/1-89-001, March, 1989). 

The ERA was conducted in coordination with both the Human Health Risk 
Assessment (HHRA) completed in July 1993 and remedial investigation oversight 
activities conducted under Work Assignment 24-1P86 by Arthur D. Littie, 

1.1	 Objective 

The primary objective of this ERA is to assess and document existing and potential 
ecological impacts and risks posed by site-derived contamination. A collateral 
objective in assessing the ecological risks is to provide an ecological context within 
which an evaluation of Remedial Action Altematives can be conducted. 

1.2 Site Description 

The BFI Landfill Site is located in Rockingham, Vermont, on the west side of 
Route 5, also known as Missing Link Road (Figure 1-1). The total study area is 
approximately 125 acres, within which lies tiie 17-acre landfill and the site. The BFI 
Landfill Site is approximately 35 acres in size and lies between the westem edge of 
the landfill and the Connecticut River. 

62374ARC«09 
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Throughout this document the following terms will be used to characterize the land ^ 
ai'ea being evaluated: 

m 
•	 Property - refers to the BFI Landfill property on both the east and west side of m 

Route 5, The property is bounded by undeveloped land to the west and north, 
residences and undeveloped land to the northeast, the Connecticut River to the PS ^ 1 
east and southeast, and residences to the south (see Figure 1-2 of the RI). 

Study Area - refers to the landfill on the BFI property and surrounding area of p 
approximately 125 acres, including an area east of Route 5 extending to the i l 
Connecticut River (see Figure 1-1). 

3•	 Site Areas - refers to those sections of an approximate 35 acre area that consists 
of the landfill and downgradient receptor area between the westem edge of the 
landfill and the Connecticut River, that receive ground and surface water 
contributions from the landfill, have been sampled for surface water and sediment 
contamination,and are evaluated in this ERA (see Figure 1-1), 

1.3 Site History 

The BFI Landfill Site was used as a source of material during the construction of " 
Interstate 91. In 1968, Harry K. Sheppaid, Inc, received approval to begin a • 
municipal solid waste landfill in the area of the excavations. In 1969, Harry K. 
Sheppard, Inc. transferred the operation of the landfill to Disposal Specialists, Inc. H 
(DSI), In 1973, Browning-Ferris Industries, Inc. (BFI) acquired Harry K, Sheppard, 
Lie, and DSI, Harry K, Sheppard, Inc. became Browning-Ferris Industries of 
\'ermont, Inc, Browning-Ferris Industries of Vermont, Inc, (BFIVT) is a solid waste 3 
hauling company located at the site, DSI operated the landfill until the landfill ceased 
operation in 1991. 

The site was placed on the EPA National Priorities list in October 1989. EPA 
entered into an Administrative Order by Consent with two parties, BFIVT and 
I^isposal Specialists, Inc, in July 1992, This Administrative Order required the 3 
parties to perform a remedial investigation and feasibility smdy for the site, and to 
provide the data necessary for EPA to prepare human health and ecological risk M| 
assessments, i l 

1 
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y 1.4 Previous Environmental Investigations 

jn Various investigations have been conducted at the BFI Landfill. The results of these 
^ investigations are summarized below. A more detailed summary of the previous 

investigations is presented in Section 1.2.2 of the RI report, completed by Balsam 
m Environmental Consultants (Balsam), dated April 26, 1993. 

L 
Shortly after the initial construction in 1968, the Vermont Agency of Environmental 
Conservation (VTAEC) observed a ground water seep in contact witii the refuse 
disposed in the landfill. After the purchase by BFI, residents near the site began 
reporting ground water impacts presumed to be resulting from site activities. Ground 
water samples were collected in 1979 and found to contain elevated VOCs and 
metals concentrations. 

After confirmation that ground water was contaminated in 1979, hydrogeologic 
investigations were conducted by Donald Reed, and operation plans were prepared by 
W.H. Moore Associates, Inc. The first hydrogeologic report by Donald Reed was 
completed in 1982, and the fmal engineering report was completed in 1983 by W.H. 
Moore Associates. 

In 1985, an NUS/FIT Preliminary Assessment Superfund study was completed for die 
site and in 1987, the NUS/FIT Final Site Inspection Report was completed. Also in 
1987, Haley and Aldrich, Inc, installed and sampled ground water monitoring wells, 
to begin a hydrogeologic stady, and subsequentiy issued the 1986 and 1987 Annual 
Hydrogeologic Reports, 

As a consultant to the landfill operators, Geotechnical Engineers, Inc. (GEI), sampled 
monitoring wells between 1988 and March 1989. In the summer of 1989, GEI, 
together with Dubois & King, smdied the landfill for the Vermont Agency of Natural 
Resources Southeast Region Phase I Assessment Program. 

In 1989, Balsam, as consultants to the landfill operators, began work at the site and 
issued the 1989 and 1990 Annual Hydrogeologic Reports. Balsam began the 
Remedial Investigation Report for the site after the GEI report was issued on behalf 
of the Vermont Department of Environmental Conservation, which included 
information regarding die 1989 field work for the Phase I Vermont Landfill 
Assessment Program. 

62374ARCM)9 Ar th i rD Lit t le 
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1.5	 Baseline Assumptions 

The risks calculated in this document assume that ecological exposure to chemicals 
on the site already occurs under existing "baseline" conditions. Baseline is 
s]pecifically defined for tiiis site using the following assumptions: 

•	 The landfill will be capped and no breaches in the cap will occur, thus precluding n 
terrestrial ecological exposures to the landfill itself. 

Air emissions from the landfill will be controlled by a gas collection system.	 |  | 

•	 Past, current, and future risks are a result of chemical concentrations presentiy sfound on, or emanating from the site, and no natural attenuation of contaminants 

will occur in the future, 


8•	 The leachate interception drain constructed between the landfill site and Route 5 
to collect overburden leachate flowing towards the seeps and the Connecticut 
River does not exist. This will permit past and potential ecological risks to be 
estimated, respectively, for those periods prior to installation of the new leachate 
interception system and future, worst-case scenarios of system dysfunction. 

•	 Bedrock ground water will continue to transport contaminants at current levels 
and rates. 

The baseline assumption that the landfill will be capped is consistent with the EPA 
Ciuidance for Conducting Remedial Investigations/Feasibility Studies for CIERCLA 
Municipal Landfill Sites (EPA/540/P-91/001), which will be referred to as die S 
"landfill guidance." The landfill guidance allows for the baseline assumption of 
capping if preliminary ground water data demonstrate that remedial action at the site 
vdll be necessary. This assumption also permits the streamlining of the field 
investigations and risk assessment because it is not necessary to quantify long-term 
ecologicalrisksfirom exposures to surface water, soil, and sediment within the 
huidfill. Since this streamlining approach does not apply to exposure pathways 
outside the landfill, including the seeps and river areas, potential ecological exposure 
pathways in these areas have been considered, pi| 

rf 

m 
rf 
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L 1.6 Organization of Report 

p, This Ecological Risk Assessment Report is organized into the following sections: 

L 
• Section 2,0 - Site Characterization and Ecological Receptors: a description of die 

|H physical, biological, and ecological features of the BFI-Rockingham Landfill 
j ^ Superfund Site. 

p« • Section 3.0 - Hazard Identification: a review of the site contamination assessment 
^ data for each sampling location or group of locations (i.e., seeps), presented in 

theRI. 

tM • Section 4.0 - Exposure Assessment: a description of the exposure pathways and 
scenarios evaluated for the potentially affected community. 

^ • Section 5.0 - Toxicity Assessment: a summary of the ecotoxicological research 
conducted, data reviewed, endpoints selected for use in the toxicity assessment, 

^ and rationale for endpoint selection. 

Section 6.0 - Risk Characterization: a summary of the potential ecological risks 
both for pelagic and benthic aquatic communities, and for sediment dwelling 

^ biota of the seeps and floodplain wetlands. A comparison of risk quotients, 
calculated using Balsam's data and ADL's data was made for locations from 
which split samples were analyzed. The highest of these risk quotients was 

*• selected as a basis for the interpretation and discussion of ecological risks for 
^ each exposure zone. This risk characterization is based on: 

- A quantitative analysis 

i - Identification and discussion of the most significant COCs influencing the risk 
estimates 

r 
y - The spatial distribution of these risks 

p - Their qualitative ecological significance at the organismal, population, species, 
y and community levels of ecosystem integration 

P Also included is a reassessment of those conclusions of the Draft ERA that were 
l i based upon the presumed functional effectiveness of the interceptor trench. This 

reassessment is based on a review of data from surface water and sediment samples 
P collected by Balsam in August/September, 1993 and split with Arthur D. Little. The 

62374ARC009 ArthirD Little 
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validated Balsam analytical results and the unvalidated Arthur D, Little results for the yj 
August/September, 1993 sampling were compared with the corresponding maximum 
compound concentrations from the 1991 and 1992 Balsam data. 

•	 Section 7.0 - Uncertainty Analysis: a summary of the key site contamination and 
ecotoxicological data gaps, as well as any weaknesses in the information, if 
assumptions, exposure scenarios, and methods used in the risk assessment, that i l 
collectively influence data interpretation and conclusions about ecological risks. 

Tables and Figures appear at the end of each section within which they are first cited. H 
Appendices include more detailed supporting documentation drawn upon during the 
ERA and cited in the text of the main report. W 

Raw data for 1991 and 1992, from which data summaries presented here were 
derived, appear in the RI. Supplemental raw data from Balsam and ADL sampling R 
ev(;nts in 1993, which were reviewed to reassess the results and conclusions • 
originally presented in the Draft ERA report, dated October 18,1993, prior to their 
incorporation into this Final ERA Report, appear in Appendix E. M 

m 

rf 
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2.0 Site Characterization and Ecological Receptors 

2.1 Physical Setting 

A comprehensive description of the geology, topography, soils, and hydrology of the 
BFI Landfill Site appears in die RI Report. Topography of die BFI Landfill Site and 
surrounding study area is illustrated in the Site Plan in Appendix D. Those 
geological, topographic, soil, and hydrologic features most pertinent to ecological 
exposure to site-derived contaminants are summarized below. 

2.1.1 Topography 
The landfill is located on a glacial terrace in an area of generally steep topography. 
The land surface drops steeply toward the Connecticut River located approximately 
5(X) feet to the east-southeast of the landfill. The Connecticut River flows from north 
to south in this well-defined valley. 

Relief between the base of the landfill and the Connecticut River ranges fi-om 
approximately 460 feet mean sea level (MSL) to 290 feet MSL respectively. The top 
of the landfill is about 550 feet MSL (see Appendix D). 

2.1.2 Buildings and Storm Drains 
Various stractures on the site include an office garage, a maintenance garage, sheds, 
and other structures used for the gas extraction system. Other structures not on BFI 
property, but potentially affected by the presence of the landfill, are primarily 
residences. For additional site layout and storm water management detail, see Figure 
1-3 of die RI (Balsam, 1993), 

The site surface water drainage system is controlled through the following man-made 
and naturally occurring mechanisms: 

• Three retention ponds, hereafter referred to as Ponds 1, 2, and 3 

• A storm drain 

• Several shallow ditches and culverts 

Pond 1 is located in the southwest comer of the site, and receives runoff from the 
northwest landfill face and nearby hillside via a swale at the toe of the landfill. When 
Pond 1 overflows the surface water drains into Pond 3, Pond 2 is located to the east 
of the offices, and receives runoff from the southeast face of the landfill via a 
swale/drainage ditch. Drainage from Pond 2 is combined with stormwater from 

_ . ^ - . - 62374ARC«» 
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facility roadways and a parking lot at a six-foot diameter stormwater manhole. The J 
collected surface water is transported through a corrugated pipe under Route 5 and 
discharges approximately 50 feet from the Connecticut River, Pond 3, the largest of «. 
the ponds, is located in the southwest comer of the site near Pond 1, In addition to T 
reiceiving overflow from Pond 1, Pond 3 also receives direct surface water inflow 
ftom the northwest face of the landfill through a polyethylene drainage ditch. There 
is no observed oudet from Pond 3; water is lost through infiltration into the surface 2soils and evapotranspiration. 

Surface waterfi-om the face of the landfill, along Route 5, is transported in sheet 3 
flow to a drainage ditch on the west side of Route 5. The drainage ditch then 
discharges to four culverts that conduct the water under Route 5, The culverts m 
discharge the water to various swales, ravines, and gulleys leading to the Connecticut il 
River, through areas referred to in the RI as Seeps B, C, E, F, G, H, and Seep 
Background, 1 
2.1.3 Vegetative Cover Types 
As described in the RI report, a northem hardwood-hemlock forest surrounds the 
lamdfiU area. The overstory of this forest consists of Birch {Betula spp.), Northem a 
Red Oak {Quercus rubra), beech {Fagus grandifolia) and Canadian Hemlock {Tsuga 
canadensis). The understory is comprised of Striped Maple {Acer pennsylvanicum). 
Hazelnut {Corylus sp.), saplings of canopy trees and woodland fems. In open areas, 
clleared for trucks and machinery, grasses, sedges. Poplar {Populus spp.), and eariy 
successional stages of the hardwood-hemlock forest occur. M 

2.1.4 Hydrogeology 
Surficial geologic features are of greatest concern at this site in assessing risks to M 
etiological receptors, in that they influence the rate and extent of contaminant 
migrationft"om the landfill into t)oth the onsite ponds and the riverine ecosystem 
l(x;ated downgradient, where ecological exposures can occur. The overburden and T 
deep bedrock geology are critical transport mechanisms, in that the ground water 
contaminant plumes migrating within these layers are the primary conduit to the _ 
seeps, floodplain and river ecosystem located downgradient. The rate of migration in ^ 
these layers is determined by rainfall infiltration into and ground water flow through 
die lancffill. By capping the landfUl the significance of this migration pathway will be 
minimized. 3 
Two distinct water-bearing formations, overburden and bedrock, have been identified 
between the landfill and the Connecticut River, The overburden water-bearing 
formation ranges in thickness from zero feet beneath the northeast and northwestern 
sides of the landfill, to 2(X) feet just south of the landfill. The overburden consists of 
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silt, sandy silt, and varved clays. Bedrock, the second water-bearing formation, 
consists primarily of black-gray phyllite and slate, with NNE and NNW oriented 
foliation. No large scale faults have been identified in the immediate area. The 
overburden ground water flows towards the Connecticut River, but discharges along 
the top of the ravines into seeps. Overburden hydraulic conductivity ranges from 
4,3 X 10'̂  cni/sec to 1.3 x 10 cm/sec in the shallow overburden, decreasing to 
7 X 10"̂  cm/sec in the deeper overburden. The bedrock ground water also flows 
toward and discharges to the Connecticut River, Bedrock hydraulic conductivity 
ranges from 1,3 x 10"̂  cm/sec to 1,6 x 10"̂  cm/sec, 

2.1.5 Surface Water Hydrology 
The RI has described the surface water hydrology at three levels of integration: 
regional, intermediate, and local. The regional watershed is drained by one of the 
major waterways of New England, the Connecticut River, The Connecticut River 
basin encompasses approximately 11,250 square miles, within which the topography 
was geologically determined by underlying bedrock morphology. 

The intermediate hydrologic system consists of approximately 225 acres of 
watershed. This small drainage basin is bound on the north and west by steep 
topography, to the south by an unnamed tributary to the Connecticut River, and to the 
east by the Connecticut River, 

The local catchment is characterized by shallow ditches, storm drains and retention 
ponds that conduct overland flow to the Connecticut River, A detailed description of 
the surface water hydrology is found in Section 3,1 of the RI, 

2.1.5.1 Surface Water Resources Three classifications of surface water resources 
are present on the site area and shown in Figure 1-2, These are: 

•	 Ponds - Three retention ponds totaling an area less than 1 acre are located on 
the site. Pond 1, the smallest of the three ponds and located approximately 150 
feet northwest of the garage, is not a permanent surface water body. Pond 2, 
located approximately 350 feet north-east of the garage, is also not permanendy 
flooded. Pond 3, the largest and only permanent surface water body onsite, is 
located approximately 250 feet west of die garage. Both fish and frogs have been 
observed in Pond 3, which appears to have no surface water outiet 

•	 Seeps - Nine ground water "seeps" are located within the site area. Seeps A and 
D are located west of Route 5; Seeps B, C, E, and H are located south of Route 
5 along a steep slope leading to the river, and Seeps F and G are located south of 
Route 5 and at the base of slope along the Connecticut River. The outermost 
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•1upgradient seep, designated Seep Background, is located south of Route 5 rfbetween Seeps D and E. The seeps are areas with combined surface water mnoff, 
and outbreaks of either overburden ground water, deep bedrock ground water, or ^ 
a combination of the two ground water sources, ^ 

River ~ The Connecticut River flowing from north to south is the most important 
aquatic ecosystem and surface water resource, 

m
^ 

The surface water and sediment sample locations, identified for these three resource 
tirpes are presented in Table 2-1 and are shown on Figure 1-2 and on the site plan of 2 
Aippendix D, 

2.1.6 Water Quality ^ 
Conventional surface water chemistry data for the ponds, seeps and river are 
summarized in Table 2-33 of the RI. This discussion is provided for descriptive 
purposes only, as part of the site ecological characterization. Insights regarding the 
general water quality conditions and relative extent of eutrophication of the ponds 
and river also could provide a useful context within which to assess surface water- Mmediated risks. However, a complete suite of water quality parameters was not 
collected at the surface water locations. Moreover, the most comprehensive analysis 
was conducted at seep surface water locations rather then in true aquatic habitats of 9
die ponds or river. Only hardness, color, temperature, pH, and specific conductance 
were recorded for the pond and river water. Therefore, an evaluation of the water 
quality in these more ecologically significant, aquatic habitats of Pond 3 and the M 
Connecticut River is not possible at this time. TTiis precludes any evaluation of the • 
degree to which existing stress to aquatic biota of the study area is the consequence 
of site-derived contaminants, as opposed to eutrophication-induced water quality H 
problems (e.g., bass introduced to Pond 3 reportedly died, while the catfish survived 
bass are more sensitive to water temperature). Since the discussion that follows on _ 
tlie water quality of the seeps is based on standards developed for aquatic ^ 
communities. It represents a conservative approach of the potential for effects of seep 
discharge in the river, and it is only direcdy relevant for those seeps that are p. 
seasonally flooded and/or contribute nutrient loads to permanent aquatic habitats. ^ 
Each of the following discussions begins with a summary of relevant water quality 
parameter criteria. 

]
^4any water bodies are phosphorous or nitrogen limited, that is the plant growth rate 

is limited by the availability of these nutrients, therefore, the introduction of these n̂  

nutrients gready increases the rate of eutrophication. Phosphorous is of greatest ^ 

concern, even in the absence of nitrogen, since it promotes blooms of toxic 

freshwater blue-green algae (Family Cyanophyceae) which are nitrogen fixers. P̂  


rf 
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Aldiough EPA has not established a freshwater AWĈ C for total phosphorous, the 
following rationale has been presented to support criterion development. The 
concentration of total phosphorous should not exceed 100 ug/L in a flowing stream 
that does not discharge to a lake or reservoir, 50 ug/L in any stream entering a lake 
or reservoir, or 25 ug/L within a lake or reservoir. These concentrations are set to 
prevent the development of biological nuisances, that will compete with the existing 
community for available resources, and to reduce cultural eutrophication. Analytical 
data for total phosphorus were collected at the three seep locations B, C, and D. The 
average level of total phosphoras in these seeps is 560 ug/L, a value that is five times 
the eutrophication guideline for prevention of plant nuisances in a flowing stream. A 
maximum value of 1,3(X) ug/L of phosphorous was reported from Seep C. 

The EPA has not established a criterion or presented a reference value with respect to 
ecological toxicity for total nitrogen. A health-based value for nitrate and nitrites in 
drinking water sources is not applicable to the seep surface water. 

When assessing ecological risks water hardness is one of the most significant water 
quality parameters. The toxicity for several inorganics (e.g., copper, cadmium, and 
zinc) are inversely proportional to the hardness of the water, that is as water hardness 
increases toxicity decreases. Hardness, for most purposes, can be represented as the 
sum of calcium and magnesium concentrations and is most often expressed in terms 
of mg/L as CaCO^ A water hardness of less than 50 mg/L is considered soft and a 
water hardness of greater than 300 mg/L is considered hard. The range of water 
hardness at the BFI Landfill Site varied among the ponds, seeps, and river. The 
hardest water was collected from seeps where values ranged fh)m 226-2,220 mg/L, 
followed by the ponds, 23-440 mg/L, and the softest water was collected from the 
river 36-132 mg/L. Toxicity values for hardness-dependent inorganics were computed 
assuming a water hardness of 50 mg/L, which roughly corresponds to the average 
hardness reported for the Connecticut River. Therefore, aquatic ecological risks 
computed for those hardness-dependent inorganics detected in the seeps may be 
overestimated, for any aquatic biota inhabiting these seeps, except under seasonal 
conditions when river flood waters reach these seep locations. Therefore, during such 
flooding events, this conservative approach is protective of the biota in the 
Connecticut River, 

Chemical Oxygen Demand (COD), used to determine the organic material content of 
water, is a measure of the total amount of oxygen required for the chemical oxidation 
of organic matter in water. COD in the seeps at die site ranged from 175 to 5,530 
mg/L, with an average COD of 1,904 mg/L, Since an acceptable range of COD has 
not been established by EPA (diere is no AWQC for COD), and data on dissolved 
oxygen (DO; AWQC=5 mg/L) were not collected for this site, no inferences can be 
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made as to potential seep contribution to oxygen deficiency stresses in biota of the
Connecticut River. Domestic wastewater is considered "weak" at concentrations 
b<5low 250 mg/L, of "medium" strength at concentrations below 5(X) mg/L, and 
"strong" at concentrations above 1,000 mg/L (Benefield and Randall, 1980). Although
elevated C!OD levels in seep water may influence oxygen levels in the mixing zone 
where seep discharges enter the river, available data on ambient water quality and
a£[uatic communities in the river do not permit an assessment of the potential for
se«p-induced COD stresses. 

j 

J 

. 
^ 

Surface water pH, a measure of hydrogen ion concentration, can affect both the
bioavailability and toxicity of contaminants by shifting the solubility of metals and 
the degree of dissociation of weak acids and bases. Toxicity may be reduced by both 
increases and decreases in pH, depending on the reactions involved. The AWQC for 
pH for the protection of freshwater aquatic life ranges from 6.5 to 9. The surface 
water pH varied among the ponds, seeps, and river water, with pH ranges of: 

y 

a 
5,9 to 7.6 in the retention ponds 

• 5.6 to 11,2 in the seep discharges 
• 6,2 to 7,8 in the Connecticut River a 
As compared with the freshwater AWĈ C for pH, water of the retention ponds and 
seseps ranges from acceptable to suboptimal. The surface water pH of the Connecticut 
River falls within the preferred range. 

Associated with pH is alkalinity, a measure of the buffering capacity of the surface
water or the ability of the water to prevent changes in pH, The alkalinity AWQC for 
the protection of freshwater aquatic life is a minimum of 20 mg/L, The alkalinity at
all surface water sampling locations exceeds this value. 

• 

• 

2.2 Ecological Overview of Site and Study Area j 

The site area evaluated in this ERA includes terrestrial, wedand, and freshwater
aî uatic ecosystems from which sediment and/or surface water samples were
collected. Only those terrestrial, non-landfill habitats that contain ground water seeps 
and/or intermittent surface water mnoff channels, are considered as possible exposure
zones in this ERA. Such areas are confined to the forested slopes between Route 5
and the Connecticut River. However, these seeps and intermittent streams from which 
surface water and/or sediments were collected are evaluated in this ERA as aquatic
microhabitats, located within this terrestrial forest.

 _ 
 '1 

 p. 
1 

• 
J 
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The only vegetated wedand habitats evaluated in this ERA are those found along the 
westem floodplain of the Connecticut River, between the river's banks and toe of the 
forested slopes east of Route 5, Portions of these wedands receive surface water and 
silt deposits from the seeps and intermittent streams of the forested slopes. 

Freshwater aquatic habitats evaluated include the intermittendy (Ponds 1 and 2) or 
permanendy (Pond 3)floodedretention ponds associated with the landfill. The only 
other aquatic ecosystem evaluated is the open water habitat of the Connecticut River. 
This ecosystem contains shallow areas along its west bank that are dominated by 
water lilies (family Nymphaeaceae) and other aquatic macrophytes, as well as 
flowing, deeper water river habitat, 

2.2.1 Floristic Diversity 
The major habitats of the site and study area can be classified floristically as follows: 

•	 Terrestrial Habitats 
-	 Canadian Hemlock/Northern hardwood forests 
-	 Relatively open, shrub-dominated woodlands 
-	 Herbaceous cover types occurring on the landfill surface 

Vegetated Wedand Habitats 
-	 Shallow, seasonally flooded marsh and shrub/wooded swamps of the 


Connecticut River floodplain 


•	 Freshwater Aquatic Habitats 
-	 Manmade retention ponds located onsite 
-	 Open water habitat of Connecticut River 
-	 Intermittent streams on forested slopes between Route 5 and the river 

The dominant plant species found in these various types of study area habitats were 
identified in the Draft Ecological Risk Assessment Report prepared by Balsam 
(Balsam ERA) (see Appendix A), but detailed species inventories for each sampling 
location were not prepared. However, relatively high diversity of tree, shrub, and 
herbaceous plant species is found in the ERA study area of only about 500 feet 
between Route 5 and the Connecticut River, due to the combined presence of 
terrestrial, wedand, and aquatic habitats, and associated moisture gradient. 

Field observations by Arthur D. Littie on July 27, 1992 and September 28, 1993 
confirmed the accuracy of the floristic overview provided by Balsam, for the area 
between Route 5 and the Connecticut River (see field notes and photographs of 
Appendices B and C). As described by Balsam for this area, the dominant coniferous 
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tree is dlanadian Hemlock {Tsuga canadensis), which occurs either in nearly pure 
stands on ridges and north-facing slopes, or growing among a mixture of hardwood 
trees, among which no single species appears dominant Slope aspect, thus, is a key rf 
determinant of the distribution and relative dominance of the hemlock in this area. 
Understory saplings of canopy trees (i.e., transgressives), shrubs, and the species 
composition of the herbaceous flora all indicate mesic (moist) soil conditions m 
throughout the year. Even areas of exposed silt and clay associated with landslides y 
have significant growth of mosses, indicating moisture availability. No significant or 
unusual symptoms of vegetative stress were observed within this forest habitat, i i 
although normal stress symptoms such as insect damage were evident. |J 

2,3 Faunal Overview of Site and Study Area 2 
2.3.1 Faunal Habitat Value 
The C!anadian Hemlock/Northern Hardwood forest on the slopes between Route 5 and 
thie Connecticut River is expected to provide very good wildlife habitat to a variety 
of vertebrates, due to the occurrence of upland forest, floodplain marsh, shallow 
a(}uatic plant communities, and deeper water river habitat over a horizontal distance H
of only a few hundred feet However, due to the hydrology and substrate conditions 
of the seeps and their erosional gullies, in which neither surface water pools nor riffle 
habitat are found, these seep areas offer littie if any habitat for aquatic biota such as 
invertebrates, fish or amphibians. All of these "seep" areas have intermittent, clay-
bottom stream channels within these gullies, that lack sand and gravel, riffle-type 
niiches and thus are unlikely to support any significant invertebrate fauna. Amphibian 
populations are presumed absent from the seeps, with the possible exception of a 
forest-dwelling species such as newts, salamanders, and toads that are known to 
inhabit mesic forests with significant amounts of intermittent or perennial surface M 
nuioff. During periods of river flooding, however, the lower reaches of these •• 
erosional gull ies would likely become inundated, thus giving aquatic species f rom the 
river temporary access to these seep sampling locat ions. T 

2.3.2 Faunal Diversity _ 
Based on the local and regional wildlife and wildlife habitat features and data T 
otxurrcnces reported in Balsam's Draft Ecological Risk Assessment (see excerpt in 
Appendix A), the Canadian Hemlock/Northern Hardwood forest, vegetated wetiand ,  . 
(in river floodplain), and freshwater aquatic habitats might be capable of supporting J 
up to 170 different species of amphibians, birds, mammals, and reptiles. However, no 
site-specific faunal surveys were conducted by Balsam, nor by previous investigators m 
of the site rf 

rf 
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The report prepared by Balsam infers potential faunal biodiversity within the study 
area from observations on similar habitat and literature reviews. The total diversity of 
fauna estimated for the smdy area estimated by Balsam includes: 

• 26 genera and 38 species of fish (Appendix A - Table 2-2) 
• 24 genera and 31 species of reptiles and amphibians (Appendix A - Table 2-1) 
• 56 genera and 64 species of birds (Appendix A - Table 2-1) 
• 32 genera and 37 species of mammals (Appendix A - Table 2-1) 

This fauna includes a total of 138 genera and 170 species of vertebrates that were 
observed or are expected to inhabit the study area. 

In addition, invertebrates reported from the Ctonnecticut River, by Aquatic (1990, 
1992) include: 

• 81 genera and 90 species of benthic invertebrates (Appendix A - Table 2-6) 
• 22 genera and 28 species of zooplankton (Appendix A - Table 2-4) 

No inferences were made by Balsam conceming invertebrate or vertebrate fauna 
expected to inhabit the intermittent stream and associated "seeps" between Route 5 
and the Ctonnecticut River. 

2.4 Selection of Indicator Species 

Indicator species are selected to represent toxicologically sensitive species, those 
likely to receive large doses of contaminants, and in some cases those that were 
observed or anticipated to occur onsite in large numbers. However, the focus of this 
ERA is on risks to entire communities of invertebrates, amphibians, and fish at each 
sampling location. Therefore, indicator species from these communities were not 
selected as part of the site characterization task. CCX! uptake and ingestion risks were 
not evaluated for birds and mammals in this ERA since the streamlined risk 
assessment process for landfills eliminates the need for food-chain modeling, and 
exposures through pathways other than the seeps, intermittent streams, wedand, and 
river arc expected to be minimal. 

2.5 Visible Symptoms of Biological or Ecological Stress 

No obvious symptoms of vegetation or faunal stress were observed onsite or in the 
larger smdy area during those field activities or site walkovers reported in the RI 
report. Aldiough, during a site visit by Arthur D. Litde in July of 1992, BFI 
personnel reported having found a dead, newborn white-tailed deer {Odocoileus 
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virginicus), at die edge of the landfill. However, visual inspection of dominant rfV(5getation along the Connecticut River floodplain adjacent to Seeps F, G, and H, and 
ai: these seeps revealed only normal levels of plant stress, such as insect damage to m
leaves. 

2.6 Trustee Resources and Endangered Species PI 

li 
Tmstee resources found onsite include vegetated wedands and associated surface 
A\'aters that are protected as "waters of the United States" under Section 404 of the 

^C!lean Water Act (33 USC 1344). Wedands and dieir associated floodplains also 
n;ceive federal protection, respectively, under Executive Orders 11990 and 11988 
issued by President Charter in 1977. Wedands also are afforded protection by the |  | 
ftxieral "no net loss" policy for wedands, set forth in a 1990 Memorandum of j|i 
A.greement between the EPA and Corps of Engineers (COE). Vegetated wedands on-
site include the herbaceous flora of Pond 1, whereas, those found south of Route 5 • 
a\:e confined to the floodplain and banks of the Connecticut River. • 

Faunal trustee resources known or expected to inhabit or use the site, which fall 
u:nder the jurisdiction of the U.S. Fish and Wildlife Service (USFWS), include 
migratory waterfowl, while fufbearers such as Mink {Mustela vison) or Muskrat 
{Ondatra zibethicus) are state tmstee species. Adantic Salmon {Salmo salar), a 
fieshwater anadromous fish species qualifies as a tmstee resource protected joindy by 
die National Oceanic and Atmospheric Administration (NO A A) and USFWS. Tmstee 
njsources of the National Marine Fisheries Service, such as commercial fish/shellfish • 
and marine mammals, are absent from the site, ' " 

Balsam, in their ERA, reported, based on consultations with the U,S, Fish and H 
V/ildlife Services, Vermont Department of Fish and Wildlife, and Vermont Nongame 
ajid Natural Heritage Program, that there are no known significant natural  | 
communities of rare, threatened, or endangered plant or animal communities within ^ 
one-half mile of the BFI Landfill Site. However, transient Bald Eagles {Haliaeetus 
leucocephalus) and Osprey {Pandion haliaetus) may fly along the Connecticut River 
in the Rockingham area and could possibly prey on fish of the river. The Federally 2 
endangered Barbed-brisde Bulmsh {Scirpus ancistrochaetus) has been found along 
die Connecticut River in the town of Rockingham, within a three-mile radius of the 
kmdfill. In 1987, this species was identified 1.7 miles south of the landfill by NUS. 3 
Field observations in potential floodplain marshes along the river, made by Arthur D, 
Litde on September 28, 1993 did not reveal any onsite occurrences of this bulmsh. " | 

' ^ 
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2.7 Economically important Species 

Economically important species known or thought to inhabit the site and study area 
include fish, such as the Adantic Salmon, Rainbow, Brown and Brook Trout, and 
furbearers, such as the Eastern Mink, However, no commercial exploitation of these 
resources is Imown to occur in the study area. 
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Table 2-1 
Sampie Group Areas Sediment and Surface Water Samples 
BR-Rockingham, Inc., Rockingham, Vermont 

Sample Group Areas 

River Background 

River 

Pondl 

Pond 2 

Ponds 

Seep Bacicground 

Seep A 

Seep 8 

SeepC 

SeepO 

SeepE 

Seep F 

SeepG 

SeeplH 

Notes: 

Sample Group Medium 

River Surface Water 
River Sediment 

River Surface Water 
River Surface Water 
River Sediment 
River Sediment 

Pond Surface Water 
Pond Sediment 

Pond Sediment 

Pond Surface Water 
Pond Sediment 

Seep Sediment 

Seep Surface Water 
Seep Sediment 

Seep Surface Water 
Seep Sediment 

Seep Surface Water 
Seep Surface Water 
Seep Surface Water 
Seep Sediment 
Seep Sediment 
Seep Sediment 

Seep Surface Water 
Seep Sediment 

Seep Surface Water 
Seep Sediment 

Seep Surface Water 
Seep Sediment 

Seep Surface Water 
Seep Surface Water 
Seep Sediment 
Seep Sediment 
Seep Sediment 

Seep Surface Water 
Seep Sediment 
Seep Sediment 

Sample Numbers 

SW-RW3 
SD-RS3 1 

SW-RW1 
SW-RW2 
SD-RS1 2 
SD-RS2 3 

SW-PW1 
SD-PS1 * 

SD-PS2 5 

SW-PW3 
SD-PS3 6 

SD-SS30 

SW-SW1 
SD-SS1 

SW-SW2 
SD-SS2 

SW-SW3 
SW-SW4 

SW-SW3/4 
SD-SS3 
SD-SS4 

SD-SS3^4 

SW-SW5 
SD-SS5 

SW-SW6 
SD-SS6 

SW-SW8 
SD-SS8 

SW-SW9 7 
SW-SW32 

SD-SS9 
SD-SS32 
SD-SS34 

SW-SW9 7 
SD-SS31 
SD-SS33 

1 SD-RS3 inducies samples SD-RS3A, SD-RS3B. artd SD-RS3C 
2 SD-RSi inc îudes samples SD-RS1 A, SD-RSIB, and SD-RS1C 
3 SD-RS2 fnducfes samples SD-RS2A, SD-RS2B. and S0-RS2C 
« SD-PS1 VOC results include samples SD-PS1 A, S0-PS1B, SD-PS2C, and SD-PS1D 
5 St>PS2 VOC results include samples SD-SP2A, SD-PS2B, SD-PS2C, and SD-PS2D 
6 SD-PS3 VOC results include samples SD-PS3A antJ SD-PS3B 
7 -me designation SW-SW9 was used for tvro discreet locations during separate sampling rounds. 
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3.0 Hazard Identification 

^ The hazard identification process identifies those contaminants detected at 
y concentrations that are expected to contribute to the majority of the risk at the site. 

The historic waste disposal practices at the BFI Landfill Site have resulted in soil, 
ftn ground water, sediment, and surface water contamination by a variety of 
y contaminants. Landfill gas is currentiy controlled by an active gas collection system, 

permitted by the State of Vermont, and burned in a flare. Assessment of air exposure 
fH risks to ecological receptors was not performed. 

g 
Although the following site contamination data were previously compiled in the RI 
(Balsam, 1993), it is briefly provided here as a basis for evaluating ecological risks. 

The analytical data summaries of chemical contamination at the BFI Landfill Site, 
prepared by Balsam and used by Arthur D. Litde are included in Tables 3-1 through 

W 3-16. Average and maximum concentrations are presented, as well as the frequency 
M of detects and the location of maxima. These data summaries were provided by 

Balsam on diskette, and have been recompiled to present risks of potential ecological 
P exposure to chemicals in surface water and sediment at the BFI Landfill Site. The 
tt site was delineated into various zones for surface water and sediment sampling by 

Balsam, and the corresponding data for each zone were reduced and compiled into 

c 
c statistical summaries provided in Tables 3-1 through 3-16, The summaries have been 

presented for the Round 1, 2, and 3 sampling events performed by Balsam, as well as 
for the Round 3 oversight sampling conducted by Arthur D. Litde. 
Detailed accounts of spatial contamination pattems are provided in the RI Report. 
Discussions presented here focus primarily on the nature and levels of surface water 
and sediment contamination, site-wide average and maximum contamination levels, 
as well as the spatial pattems of sediment and surface water contamination, including 
localized areas of elevated concentration levels. 

3.1 Extent of Contamination 

Ecological exposures to contaminants in soil and air were not evaluated, since it is 
assumed that the contaminated soils are and will remain confined below the current 
landfill cover, so that current and future exposure to these soils will be prevented. It 
is also assumed that the landfill gas collection system will adequately control current 
gas emissions, and that these emissions are unlikely to pose an ecological risk. No 
terrestrial soil samples were collected from the landfill area for chemical analysis. 
The following discussion, therefore, summarizes only the contamination data for 
ground water, surface water, and sediments. 
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3.1.1 Air 3Since the landfill has a gas collection system and the landfill will be capped, air 
eimssions from the landfill surface will be minimal. Since air emissions are currentiy n, 
controlled and the landfill cap will change the conditions for the release of landfill J 
gas, a post-capping landfill gas evaluation may be necessary to confirm that no 
unacceptable ecological exposures will occur after the cap is installed. I
3.1.2 Soil 
The only contaminated soils associated widi the BFI site are those beneadi the 
hindfill cap. They are, therefore, the only soils available for potential contaminant 
exposure. However, given the assumptions that the landfill is capped and that no 
breaches in this cap will occur, potential ecological exposure to these soils will be 

3prevented. If, for some reason, die landfill were not capped, or the caps were 
breached, an assessment of ecological risks from exposures of terrestrial fauna to the 
soil within the landfill would become necessary. 

3.1.3 Ground Water 
Two distinct ground water aquifers, overburden and bedrock, have been identified at 
die site. The overburden ground water plume contamination has been found to 1
contain volatile organic compounds (VOCs), semivolatile organic compounds 
(I5VOCs), and metals. One pesticide, Endosulfan I, was detected only in Round 1 
simipling; no PCBs were detected. Federal or State drinking water standards were I 
e:icceeded in some areas of the overburden ground water. 

IThe bedrock ground water also contains VOCs, SVOCs, and metals contamination. 

The deep bedrock is less impacted than the shallow, overburden. However, arsenic 

ODncentrations are higher in the bedrock than the overburden ground water. Federal '  ̂  

or State drinking water standards were also exceeded in some areas of the bedrock " 

ground water, A complete assessment of ground water contamination appears in the ^ 

FJ, and human health risks from these exceedences are evaluated in the HHRA g 

prepared by Arthur D, Litde on July 7, 1993, 


Tlie overburden aquifer is limited to the area underlying the landfill and extending ^ 

east to the Connecticut River. The contaminant concentrations within this aquifer are 

diverse and relatively high. When not controlled, this overburden ground water 

emerges at seeps, between the Connecticut River and Route 5, that discharge, 3 

ultimately, to the Connecticut River. The flow to and discharge from these seeps have 

been significandy reduced by an interceptor trench installed parallel to Route 5 in 

October, 1992. This trench now collects the majority of contaminated, overburden 

ground water, so that the seeps along Route 5 were dry during Balsam's May 1993 

sampling event. Bedrock ground water, however, continues to discharge to the seeps 

closer to the floodplain (Seeps F, G, and H) of the Connecticut River, and then to die a 
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'i river itself. The bedrock aquifer discharges to the Connecticut River, and has been 
shown to contain landfill-derived contaminants such as the VOCs vinyl chloride, 

p tetrachlorediane, and xylene; die SVOCs pentachlorophenol and bis(2-chloroisopropyl)ether; 
i and inorganics, such as nickel, iron, mercury and copper. Installation of the leachate 

interceptor trench along Route 5 has not affected the transport of contaminants in this 
in bedrock aquifer to the Connecticut River and nearby Seeps F, G, or H. 
IM 

3.1.4 Sediments and Surface Water 
OT Sediments are loosely defined as any unconsolidated geological or biological material 
1̂  such as sand, silt, clay, peat, or detrital matter that are typically located at the bottom 

of a surface water body. Sediment samples were obtained from depths of 0 to 4 

C inches below the water-sediment interface, or from dry, intermittent streams during 
some sampling events (i,e., "seeps"). Sediments and surface water are associated with 
the on-site stormwater retention ponds, terrestrial ground water seeps, and the 

f* Connecticut River, These areas have been segregated into potential exposure zones 
1̂  primarily as a result of their hydrologic characteristics and locations relative to 

contaminant sources and migration routes. Ecological characteristics of these zones 
rf are described in Sections 2.3 through 2.6, to provide insight to the habitat value of 
rf these sediment and surface water locations, llie retention ponds are located on the 

BR property and are hydrologically isolated from any other surface water bodies. 
f The topography in the forested area with ground water seeps, east of Route 5, is very 
m Steep, All seeps are hydrologically similar, resulting from surface water flow and 

various areas of ground water breakout along the embankment between the 
!** Connecticut River and Route 5, 

3.1.4.1 River Water Classification The Connecticut River is a major water body 
and is hydrologically distinct from any other water body on the site. The Connecticut 

^ River is classified as a Class B water resource, A one-mile segment of the river in 
the vicinity of the landfill is designated as a waste management zone of a Class B 

^ water (formerly referred to as a Class C water), as a result of the Charleston sewage 
treatment facility located along the east bank of the river opposite the site. Class B 

p, water is classified for use as a public water supply with proper filtration and 
y disinfection, irrigation and other agricultural uses, or swimming and recreation. Waste 

management zones of Class B water are designated for recreational boating, and 
OT irrigation of crops. 

k 
3.1.4.2 Migration of Organic Compounds Surface mnoff and ground water flow 

|M has resulted in organic contaminant migration to the various surface water/sediment 
|ig locations. Table 3-17 presents the number of unique organic compounds detected in 

each medium and exposure zone. 

ArthirD Littie 
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Ttie majority of these organic compounds are detected in the seeps, indicating that 3 
giound water is the primary compound transport route. Overland transport to the river 
oi" site-derived contaminants is minimal, occurring mosdy via stormwater discharges 
from die facility through drainage culverts located beneath Route 5, a 
3.1.4.3 Occurrence of Inorganic Compounds Metals are natiu^ly occurring 
inorganic substances, so that the detection of numerous metals in both surface water 
and sediment of the exposure zones is not, in itself, significant. To estimate the a 
potential significance of metals in these media, the concentration levels at which they 
are reported must be placed in perspective with respect to metal concentrations that 
would be likely present at these locations had the landfill not been constmcted, Prc
disposal metal concentrations for the seeps and river were inferted by sampling at 
ujjgradient locations, whereas an upgradient pond was not available. The maximum 3 
dfjtected concentrations in the seeps and river were compared to concentrations 
dejtected at the upgradient seep and river locations, and exceedances noted in the 
statistical summary Tables (3-1 through 3-16). All ecological risks from metal 
concentrations, in surface water and sediments of the retention ponds and seeps, that 
e>:ceed the inferted background concentrations are attributed to the site. Both the • 
ponds and seeps receive leachate and/or surface mnoff from the landfill, and landfill " 
derived organic compounds in the overburden aquifer also could conceivably 
accelerate leaching of naturally occurring inorganics from parent material beneath the I 
landfill refuse, 

3.1.4.4 Upgradient Compound Concentrations in Sediments and Surface Water 9 
Background concentrations of naturally occurring inorganic compounds are defined as 
the concentration present onsite if no disposal activity had taken place. The majority 
of organic compounds detected at the BFI Landfill Site are presumed not to occur 3 
there namrally, so that background concentrations of volatile organics, semivolatile 
organics (of non-botanical origin), pesticides, and PCBs arc defined as zero. Naturally 
oc;curring inorganics (metals), however, are considered in this ERA as contributors to 
baickground ecological risks that predate disposal activities onsite. 

3 
Some organic compounds, such as pesticides and/or naturally occurring semivolatiles rf 
(e.g., PAHs) may be present on site but not as a result of past disposal activities. For 
ej;ample, trace levels of pesticides might be expected in the soil, sediment, and 
surface water due to their widespread use and persistence over time. Other human 

M 

activities, not connected to past disposal practices, that could influence the 
bzickground levels of certain compounds, include insecticide spraying for mosquito M 
control near the river or atmospheric deposition of lead and other compounds from H 
industrial and/or vehicular sources such as Route 5. As a conservative approach. 

3 
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^ however, pesticides and other organic compounds are considered to be site-related for 
this ecological risk assessment, and upgradient seep and river samples are presumed 

,1, to reflect background concentrations of metals in sediments and surface water. 

Ponds. No ponds occur onsite or adjacent to the site in locations that could serve as 
pt upgradient reference areas for use in defining local "background" levels of 
^ compounds for pond ecosystems. 

p Seeps. The seep sediment sample taken from a location presumed as upgradient from 
^ all landfill contaminant sources, is considered mostrepresentative of local seep 

sediment background conditions; no surface water samples were collected from this 
p seep. The upgradient seep sampled by Balsam (SS-30; "Seep Background") and 
L occurring between Route 5 and the river, approximately 2(X) feet northwest of a 

seasonal, riverside camp, was selected to determine local background metal levels in 
^ seep sediments. Sediments at this location had no detectable VOCs, whereas several 
In SVOCs were detected; among these SVOCs, only pyrene and phenanthrene occurred 

at levels exceeding their NOAA ER-L values. Sediments were not analyzed for PCBs 
f" or pesticides at this seep location. Inorganic concentrations were below NOAA 
rf sediment guidelines, except for zinc which only slighdy exceeded its ER-L value. 

P Connecticut River. River sediment and surface water samples taken from a location 
•" (RW/RS-3) upgradient of site-affected ground water Seeps F, G, and H, but 

downstream from the discharge point from Seep E, were evaluated as potentially 
" indicative of local background conditions for all river exposure locations. In 1993, a 
•" new background river sampling location (RW/RS-4) was established upstream of the 

Seep E discharge point, in an area with marsh vegetation on a narrow shelf of river 
* floodplain, north of a riverside bedrock outcrop and near two homes with boat docks 

(see Figure 1-2 and Appendix D), However, no data were available from this new 
^ background river location for use in this ERA, 

rf 
All the metal concentrations in river surface water at sampling station RW-3 are 

pji below both the Vermont and Federal chronic and acute AWQC, except for aluminum 
lg and iron. Only one VOC (acetone) was detected in the surface water at this location, 

C 
below the federal and state AWQC, and no SVOCs were detected. Inorganic 
concentrations in sediment at this location (RS-3) are all below the NOAA ER-M and 

ER-L sediment guidelines. Two VOCs and two SVOCs were detected in river 
sediments at RS-3, but none of these four exceed the NOAA guidelines. Neither 

pM sediment nor surface water at this location were analyzed for pesticides and PCBs. 
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î Jthough there remains some doubt about the validity of using RW/RS-3 as a tme m 
[I 

background river location, these analytical results suggest that site-derived organic 
contaminants discharged to surface water from Seep E have not adversely affected 
river water quality at this location, m 

3.2 Ecological Exposure Zones a 
Ll this review of the site and study area, fourteen (14) surface water and sediment 
exposure zones were identified, two of which are upgradient locations and presumed 9not to be affected by the site. These exposure zones, described below and shown in 
Figure 1-2 and Appendix D, are: 

Ponds 1, 2, and 3 (downgradient) a 

Seeps A, B, C, D, E, F, G, and H (downgradient) 

The Connecticut River (downgradient) 

Seep Background (upgradient) a 

Connecticut River Background (RW/RS-3, below Seep E) 


I3.2.1 Retention Ponds 
Pond 1, the smallest of the three ponds, located approximately 150 feet north-
northwest of the garage, is not a permanent surface water body, but receives 
intermittent stormwater mnoff and provides a sparsely vegetated microhabitat. Pond 2 
is; located approximately 350 feet south-east of the garage and also is not a 
permanent surface water body. Pond 3 is the largest and only permanent source of • 
ponded surface water mnoff from the landfill. It is located approximately 250 feet 
north-west of the garage. Both fish (catfish) and frogs have been observed in Pond 3. 

3 
3.2.2 Terrestrial Seeps 

3.2.2.1 Roadside Slope Seeps Seeps A and D are located east of Route 5, while J 
S(»ps B ,C, and E, and H are located south of Route 5 along a steep slope leading to 
die river. The outermost upgradient seep, designated "Seep Background", is located u 
>̂ 'est of Route 5 approximately 200 feet northwest of a seasonal camp. All seeps are 2 
generated from eidier surface water flow, outbreaks of overburden ground water, deep 
bedrock ground water, or a combination of these sources. The surface water 
associated with these seeps is transient and under normal conditions does not provide 2 
permanent habitat for fish, amphibians, or aquatic invertebrates. This lack of habitat 
is; especially significant at those seeps (B, C, and E) located well above the 
C!onnecticut River floodplain, on the steep, forested slopes adjacent to Route 5. 3 
Flowever, during periods of extended precipitation and/or seasonal high flow, they 
may serve as water sources for amphibians as well as tertestrial species. However, 
under no conditions would fish or aquatic invertebrates be expected at these three f l 
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upper seeps. In addition, the source of the seep may determine the likelihood of long
term exposure, because while overburden generated seeps will presumably dry up 
with the application of a landfill cap, deeper bedrock discharges to the floodplain 
seeps will not Therefore any compound ttansport between the overburden and deep 
bedrock aquifers may result in continued compoimd migration into the Connecticut 
River and nearby terrestrial seeps. 

3.2.2.2 Riverside Seeps Closer to die river, and opening onto the river's 
floodplain, are Seeps F, G, and H, which occur within the Canadian 
Hemlock/Northern Hardwood forest, and receive overland flows from the higher 
elevation seeps in this forest found along Route 5 (Seeps B, C, and E; see Figure 1-2 
and Appendix D), The habitats observed within the lower reaches of this forested 
slope are essentially identical in their soils, hydrology, and vegetation, in the vicinity 
of the sediment and surface water sampling locations at Seeps F, G, and H. All three 
areas occur within deeply-cut, erosional gullies that receive surface water mnoff from 
the steep slopes between Route 5 and the river. No areas of ponding of this mnoff 
occur within any of the gullies or stream channels, and no evidence of vernal pools 
was found in the area, so that no tme aquatic habitats occur within the forest. Due to 
heavy rains on the night preceding our field investigation, distinct areas of ground 
water seepage were not evident, but surface mnoff was flowing at several of the 
locations. The clay-rich, silty soils of all seep areas have eroded sufficiendy to form 
extensive, deltaic outwash deposits of silt and clay at the interface between the 
forested slopes and floodplain marsh/shmb swamp habitats. A brief description of 
each of these three, riverside "seep" areas is provided below. 

Seep F (SDlSW-8). This habitat is essentially identical to that of Seeps G and H, 
although it has a smaller area of Speckled Alder {Alnus rugosa) and shmb-dominated 
wedand on the floodplain area between the seep/gully and the river, than that seen at 
Seep G. No ponding areas within gully nor any vernal pools were found in either the 
forest or floodplain habitats. Grey clay and silt deposits were identified in the stream 
channel; no sand/gravel riffle microhabitat were observed in the stream. No 
invertebrates were seen in the stream of the gully. 

Seep G (SDlSW-9). Exposed clayey-soils were observed on the South slope of this 
deep, erosional gully, caused by chronic landslides just below and South of the 
outfall of the stormwater pipe. The stormwater pipe, which had been built along the 
bottom of this gully, is now broken at a point below which the erosion is most 
severe. The lower segment of pipe is now buried beneath the deltaic silt/clay deposits 
at Sampling Station SD/SW-9. Unstable soils on bodi sideslopes of this gully are 
indicated by the immature, secondary growth of forest trees, shmbs, and herbs on 
these slopes, as compared with the mature forest areas on the ridges and southeastern 
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slopes away from the gullies. Canadian Hemlock is more abundant on the north 2
facing slopes, as compared with the predominance of hardwood trees on the south-
facing slopes of these same gullies. No areas of surface water ponding occur in these 
gullies, even at the bottom of the slopes adjacent to the river floodplain, and no 3 
vernal pools occur in this area. The channel of the stream in the t>ottom of the gully 
consists almost entirely of grey, silt and clay deposits, being devoid of sand or gravel 
dt̂ posits common in riffle habitats. Tracks of predators or omnivors, such as 3 
raccoons, have been reported in all streams by EPA personnel during previous visits. 

Seep H (SW1SD-3I and SWlSD-33). Soils, hydrology, and vegetation in Seep H was a 
es;sentially identical to those at Seeps F and G. Canadian Hemlock again was mosdy 
restricted to the north-facing side slopes of the gully, with hardwood trees dominating 
the drier, south-facing slopes. As with Seeps F and G, the Hemlock/hardwood forest a 
at Seep H lacks permanent aquatic habitat, such as ponding areas within the 
gully/stream or vemal pools in either the forested slopes or river floodplain. 9 
3.2.3 Connecticut River 

3.2.3.1 Aquatic Habitat The Connecticut River, flowing from north to south, is die • 
ultimate receptor of contaminated ground water, seep water, and stormwater 
discharged from the landfill site. This aquatic ecosystem provides aquatic habitat for M 
both pelagic and benthic biota, for which risks are assessed. Along the west bank of "• 
thie river are permanent shallows with abundant Water Lilies (Nymphaeaceae; 
inaccessible for species identification) and associated, submerged aquatic B 
macrophytes, 

3.2.3.2 Floodplain Wetiand Habitat Along the river's west bank is a flat area of 3 
clayey-silt deposits, which extends from the water's edge to the toe of the steep, 
hemlock/hardwood forested slopes, so that no obvious demarcation can be seen m 
between the river bank and associated floodplain. Balsam's floristic description of the y 
marsh and shmb swamp cover types within the floodplain is accurate and complete. 
Marsh communities dominate this segment of the floodplain, with isolated areas m 
dominated by wedand shrubs best developed in areas with large outwash deposits of ^ 
silt and clay at the discharge points from the erosional gullies to the floodplain 
(e,g,. Seep G). No sightings were made of the Barbed-brisde Bulmsh {Scirpus 
ancistrochaetus), nor were many suitable microhabitats for this species found in the 2 
floodplain. No vemal pools or permanent ponds occur along this segment of the 
floodplain. Abundant tracks of unidentified birds. Raccoon {Procyon lotor), and ^ 

rf 
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White-tailed Deer {Odocoileus virginicus), however, were seen in the wet silt deposits 
at the water's edge; bedding areas for White-tailed Deer, noted by EPA personnel 
during previous site visits, also were confirmed as low-growing areas of grass 
surrounded by tall Cattails, 

While the surface water and sediment samples collected were not designated as 
floodplain wedand samples, the near-shore river samples were taken in areas that 
during the low flow periods are expected to herepresentitive of floodplain sediments. 
Therefore, the risk estimates for the Connecticut River also apply to the floodplain 
flora and fauna. 

3.3 Exposure Zone Chemical Concentrations 

The statistical summary tables (Tables 3-1 to 3-14) present information for each 
chemical of potential concern in sediment and surface water as generated by Balsam. 
Tables 3-15 and 3-16 present Round 3 oversight data for sediments and surface water 
collected by Arthur D. Littie. Since ecological exposure to contaminants in soil and 
air are not assessed, contaminant concentrations in these media are not included. The 
information provided in the statistical summary tables includes: 

Number of detects per total samples collected 
Minimum detected concentrations 
Maximum detected concentrations 
Arithmetic mean concentrations 
Location of maximum detected concentrations 
Upgradient concentrations 
Annotations indicating levels exceeding upgradient concentration (inorganics) 

All statistical summary information is based on data from Rounds 1, 2, and 3, 
provided by Balsam, and was compiled in the same manner for all media. All of the 
data collected and reported for the detected analytes in each exposure zone were used 
in determining spatial and temporal averages, and maxima. The oversight data 
collected by Arthur D, Litde (Tables 3-15 and 3-16) are presented in raw format (i.e., 
no averaging and point by point results), for purposes of comparison with Balsam's 
data from cortesponding sampling locations. 

3.3.1 Statistical Summary Methods 
For each analyte detected in a given medium, a statistical summary was produced. In 
producing the statistical summary, "J" validated data, (i.e., data for which the 
concentration level is estimated), were treated as positive detects. Non-detects were 
included in the average calculation as one-half the reported sample quantitation limit 
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HI 
(SQL); samples receiving the "U" or "UJ" designation were included in the A 
cidculation as one-half the reported SQL; and samples designated "R" were rejected 
and not included in the calculation. Duplicate samples were averaged prior to 
inclusion in any calculation. Since this method of calculation is conservative, sample 3 
concentrations used in the ERA are probably biased high. This method, however, 
reduces the impact of sample analysis uncertainty on the computed arithmetic 
averages. In performing the statistical computations, duplicates were averaged 
together, and non-detects (NDs) of analytes found in at least one other location of the 
exposure zone were included in the computation as one-half the SQL. In instances 
AX'here using one-half the SQLs resulted in average concentrations above the 3 
maximum detected value, the NDs were selectively removed from the computation, 
by Balsam, until the resulting average no longer exceeded the maximum 
concentration. The uncertainty associated with the use of and/or omission of one-half 3 
die SQL is discussed in Section 7. 

9 
3.3.2 Comparison of Balsam vs. Arthur D. Littie Contamination Data 
Av̂  part of Arthur D. Littie's RI oversight activities under EPA Work Assignment No. 
24-1P86, a detailed comparison of analytical results was conducted for all media and Isample locations analyzed by both Balsam and Arthur D. Litde. The following 
discussion summarizes the results of this comparative review of BFI surface water 
and sediment analytical data for October 1991 (Round 1), March 1992 (Round 2), I 
and October 1992 (Round 3). • 

3.3.2.1 Temporal Variability of Contaminant Levels All du-ee classes of I 
contaminants (VOCs, SVOCs, and metals) reveal at least some degree of significant 
ttsmporal variability, in both surface water and sediment samples, at two or more 
l<x;ations, Metals are the most variable of all compounds in botii surface water and M 
sediment, with the majority of metals showing significant variation among datasets 
for all sample locations for which complete data are available. However, for organic |  . 
contaminants the level of disparity in analytical results of different sampling events is Q 
generally very low at several locations. SVOCs, for example, reveal the highest 
degree of similarity among both surface water and sediment analyses of the four 
sampling events, with very few compounds indicating significant variation at only 
tf/o or three locations. 

Retention Ponds. No significant differences among sampling events are evident for 
organic compounds in the retention pond surface water or sediment samples, except 
for two VOCs (acetone and 2-butanone) in sediments at PS-3. These samples had "J" 3values (in Rounds 1 & 2) for concentrations that were one order of magnimde greater 
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than the detection limits (DLs) for each of their corresponding NDs from Round 3. 
Significant variability was noted, however, for metal levels in both the surface water 
(PW-1 and PW-3) or sediments (PS-1 and PS-2) of diese ponds. 

Seeps. The seeps reveal the greatest degree of temporal variability in sediment and 
surface water analytical results among the four datasets reviewed. The most variable 
seep sampling locations, for all three classes of contaminants, are SS/SW-3 and 
SS/SW-4, which include die samples labelled as "SS/SW-3/4 " in Balsam's October 
1992 sampling round (Seep C), Sediments and surface water samples at these 
locations vary significandy in their levels of each class of contaminants. 
Concentrations of contaminants of all three classes also seem to vary significandy, 
over time, in surface water at Seep SW-9 (Seep G), 

Connecticut River. As with the onsite retention ponds, no significant differences in 
organic contaminant levels were noted among the surface water samples from the 
river. However, significant concentration differences were evident for several metals 
in surface water among all three locations. Incomplete data preclude temporal 
comparisons among sediment contamination levels at these locations, 

3.3.2.2 Variability in Organic Compound Levels Contaminant levels of bodi 
classes of organic compounds are more variable in surface water than in 
corresponding sediments from the same location. Sediment concentrations, thus, often 
reveal much narrower ranges than do the same compounds in associated surface 
water samples, especially for the organic contaminants. This is not surprising, 
however since rainfall events and dry periods direcdy influence the site hydrology 
and thus the relative dilution of contaminant concentrations in both the ground and 
surface water, 

3.3.2.3 Occurrences of Pesticides Although Balsam's analyses of retention pond 
sediments and surface water showed non-detects for all pesticides, Arthur D, Litde 
does not have corresponding oversight pesticide analyses for these ponds. Pesticide 
data generally correspond very well for surface water and/or sediments, at locations 
sampled by both Arthur D. Litde and Balsam, with the following exceptions. 

Surface Water. Although no pesticides were detected by die Balsam at SW-2 and 
SW-3/4, Arthur D. Litde detected trace levels of die following pesticides: 

•	 Delta-BHC, heptachlor epoxide, and 4,4-DDE at SW-2 (Seep B) 
Aldrin, endrin, and alpha chlordane at SW-3/4 (Seep C) 
Alpha chlordane at SW-32 (no Balsam data) (Seep G) 
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All of these apparent discrepancies may be an artifact of the lower detection limits of y 
the Arthur D. Litde analyses for all pesticides, except for the aldrin detected by 
Arthur D, Litde at SW-3/4 at a concentration (0.11 ug/L) that exceeded Balsam's 
Round 1 detection limits of 0.056 ug/L (SW3) and 0.066 ug/L (SW-4). 

Sediment. Since their data for seep sediments from SS-2 were rejected, the Balsam 
d<ita could not be compared with the levels detected in the Arthur D. Litde samples 3 
for six pesticides (heptachlor, heptachlor epoxide, dieldrin, endosulfan II, 4,4'DDD, 
and endrin aldehyde). Balsam data for SW-3/4 (Seep C), however, indicated non- if 
detects for all four of the pesticides detected in the corresponding Arthur D. Litde y| 
Stimples (heptachlor, heptachlor epoxide, 4,4'DDE, and endrin aldehyde). This is 
presumably a consequence of different detection limits among these datasets. The 
only discrepancy that cannot be presumed as the consequence of lower detection 3 
limits for the Arthur D. Litde analyses is that for endrin aldehyde; this was detected 
at 11 ug/kg (DL=7.8 ug/kg) in the Arthur D. Littie sample, but was non-detected in 
diie Balsam sample for which the DL had been 7.4 ug/kg. a 
3,4 Chemical Fate and Transport Within Exposure Zones 

It is important to understand the behavior of contaminants within each of the 
e:(posure zones. This requires knowledge of the nature of the media, what chemicals I 
are present within the media, the chemical concentrations, and their physical/chemical • 
properties. Likewise, knowledge of chemical disposal methods and environmental 
conditions, especially the hydrogeology of the affected area, is also very important. I 

3.4.1 Air 
The potential exists for landfill gas to migrate upward through the landfill into the air H 
> îthout being captured by the gas collection system. However, ambient air quality 
S(a'eening results presented in the RI (Balsam, 1993) indicate that gas concentrations 
ait the landfill have a negligible impact on the local ambient air quality. Atmospheric H 
transport of contaminants from the landfill, thus is not considered a significant 
©:ological exposure pathway. 

3.4.2 Soils 
Soils are loosely defined as unconsolidated geologic material remaining unsaturated n 
vdth water (except during rain events) for the majority of the year. Soil located off |^ 
die BFI property does not provide a significant transport mechanism for 
contaminants, since erosion and overland runoff are the primary method of transport, 
and die contaminated soils are located beneath the landfill cap. In addition, a 

rf 
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significant amount of vegetation immediately adjacent to the landfill limits soil 
transport by overland flow. However, current data do not indicate that overland flow 
of surface water or sediment is a significant transport pathway, 

3.4.3 Ground Water 
The environmental media of primary ecological concem at the BFI Landfill Site are 
the surface water and sediments of the Connecticut River. The presence of the cap on 
the landfill and the leachate interception system should minimize overland and 
overburden aquifer transport of landfill compounds. Therefore, the transport 
mechanism of greatest concem is deep bedrock ground water upwelling to the seeps 
near the river, and under gaining conditions to the river itself. Numerous chemicals 
have Iseen detected in the bedrock aquifer including VOCs, SVOCs, and metals. 

The ground water at the BFI Landfill Site is the primary mechanism of chemical 
transport, and as such it is critical to consider the site's hydrogeology when 
estimating potential ecological risks from exposure to ground water seeps. Ground 
water at the site is present in two aquifers, one in overburden, and a second in 
bedrock. The source of contaminants in both ground water systems is the landfill. 
The ground water contamination results from the leaching of contaminants by 
precipitation percolating through refuse and recharging the ground water below. The 
primary pathway is advection, whereby contaminants are entrained in the percolating 
precipitation and transported from the source area under the influence of the 
hydraulic gradient. 

Based on the current understanding of site conditions, the factors with the largest 
influence on contaminant fate and transport are locally perched overburden and 
bedrock ground water. Shallow overburden ground water discharges as seeps and 
then flows as surface water toward the Connecticut River (Balsam, 1993). However, 
the discharge of the overburden aquifer to the seeps has recendy been mitigated by 
the installation of an interceptor trench long Route 5. Bedrock ground water, 
nevertheless, still flows well beneath this trench and then discharges to the 
Connecticut River,and perhaps to nearby Seeps F, G, and H. 

3.4.4 Sediment and Surface Water 
Sediment and surface water may contribute to the localized transport of contaminants. 
As surface water travels over land, contaminants may be adsorbed from contaminated 
water onto soils or sediments in contact with the water, or partitioned from 
contaminated sediments into the water column. Discharge from seep locations has 
been shown to correlate direcdy with precipitation events. High flow rates in 
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during precipitation events of high intensity or extended duration, contaminated 
sisdiment may be transported greater distances from the seep source areas. 

drainage channels will likely result in greater mobility of sediments. Therefore, " 

For a detailed discussion regarding chemical fate and transport, see Section 7 of the 
FJ (Balsam, 1993), 

3.5 Contaminants of Concern 
3 

/Jl compounds detected in sediment and surface water were considered as potential
contaminants of concem (COCs) from an ecological perspective. This method of 
evaluation is comprehensive, and eliminates a potential for underestimating the 
aggregate risks from those COCs for which compound-specific risks, taken 
individually, are considered insignificant. In order to consider these aggregate 
ecological risks from exposures to complex contaminant mixtures, no screening to 
eliminate COCs was performed. Only those compounds for which ecotoxicological 
endpoints were not available were not evaluated quantitatively as COCs in this ERA, 
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TABLE 3-1 
DATA SUMMARY FOR COMPOUNDS DETECTED 
IN CONNECTICUT RIVER WATER AND SEDIMENT 
BR-ROOCKINGHAM LANDFILL 
ROCKINGHAM, VERMONT 

RlTtrWrtCT RlwrStdlmtnt 

Frequency
of Detection*

 Minimum
 mg/L

Detected Range 
 Maximum

 mg/L
 Average

 mg/L
 Location of 

 Maximum 
Frequency Minimum

of Detection* mg/kg

Detected Range 
 Maximum

 mg/kg
 Average

 mg/kg
 Location of 

 Maximum 

Volatile Organic Coinpound«! 
acetone 
2-butanone 

4 /  6 
2 /  6 

0.063 
0.019 

0.13 
0.029 

0.06 
0.013 

SD-RS-2B 
SD-RS-2B 

Semivolatile Organic Compounda! 
4-metliylphenol 
bis (2-ethylliexyl) phthalale 

1/4 0.002 J 0.002 SW-RW-2 
5 /  6 0.036 0.26 0.125 SD-RS2C 

Pertlcldesfl>CBs! N/A 

Inorganic Cnmpoimdg ftotaH! 
aluminum 
arsenic 
barium 
beryllium 
calcium 

chromium 
cobalt 
copper 
iron 
lead 
magnesium 
manganese 
nickel 
potassium 
sodium 
vanadium 
zinc 

6 /  6 

3/6 
1/6 
4/6 
1/6 
1/6 

6/6 
1/6 
5/6 
6/6 
1/6 
6/6 
5/6 
3/6 
1/6 

0.061 

0.103 E 

12.4 

0.216 

1.65 
0.037 

1.150 
5.51 

0.002 

24.9 J E 

0.128 
0.0011 

14 
0.04 

0.026 

E 
E 

E 
E 

47 J E 
0.0198 J E 

17.5 E 
1.6 J E 

0.0463 
6.55 
16.7 

0.0476 
0.0026 

E 
E 
E 
E 

4.388 E 

0.0269 E 
0.0008 E 
11.917 
0.0084 E 
0.0065 E 

8.352 E 
0.0037 E 

4.23 E 
0.332 E 

0.0126 E 
2.363 E 

7.33 E 
0.0097 E 
0.0017 

SW-RW-2 

SW-RW-2 
SW-RW-2 

SW-RW-1,2 

SW-RW-2 
SW-RW-2 

SW-RW-2 
SW-RW-2 
SW-RW-2 
SW-RW-2 
SW-RW-2 
SW-RW-2 
SW-RW-2 
SW-RW-2 
SW-RW-2 

6 /  6 
6 /  6 
6 /  6 
6 /  6 
6 /  6 
6 /  6 
6 /  6 
6 /  6 
6 /  6 
6 /  6 
6 /  6 
6 /  6 
6 /  6 
6 /  6 

6 /  6 
6 /  6 

6330 
1.50 
25.9 

0.400 E 
1630 
10.4 

5.900 
13.2 

11500 
5.500 
3350 

179 
13.1 
713 

13.5 
43.2 

11000 
2.8 

44.6 
0.59 
5390 

18.9 
11.5 
25.2 

21900 
9.7 

6290 
625 
22.1 
1430 

21.9 
80.2 

E 
E 
E 

E 

E 
E 
E 

E 
E 
E 
E 

E 
E 

7858 
1.9 

31.2 
0.5 E 

2855 E 
13.8 
8.2 

18.2 
15900 

6.8 
4670 E 

387 E 
16.7 
1040 

15.9 
54.5 

SD-RS-2B 
SD-RS-2B 
SD-RS-2B 
SD-RS-2B 
SD-RS-2B 
SD.RS-2B 
SD-RS-2B 
SD-RS-2B 
SD-RS-2B 
SD-RS-2B 
SD-RS-IB 
SD-RS-2B 
SD-RS-2B 
SD-RS-IB 

SD-RS-2B 
SD-RS-2B 

NOTE: 
* Frequency of detection refers to the number of times a constituent was detected, per sample group size, during the 10/91, 3/92 and 10/92 rounds. 
N/A " Not analyzed for during the 10/91, 3/92 and 10/92 rounds 
J = Concentration is estimated 
E = Exceeds upgradient concentration (inorganics only) 
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TABLE 3-2 
DATA SUMMARY FOR COMPOUNDS DETECTED 
IN CONNECTICUT RIVER WATER AND SEDIMENT (BACKQOUND) 
BFI-ROCKINGHAM LANDFILL 
ROCKINQHAM,VERMONT 

Detected Range Detected Range 
Frequency Minimum Maximum Average Frequency Minimum Maxinum Avenge 

of Detection* ms/L nut/L mt/L of Detection* mg*g mg*« mg*R 

V.h t l  k n r . . n l  f r«n.pn..nH« 

methylene chloride 3 /  3 0.047 0.18 0.105 
acetone 1/2 0.005 J 0.005 
X.butanone 3 /  3 0.012 0.05 0.042 

S.^lv«I.Hk n r . « . i  t Compound.: 
nuoranthene 1/3 0.0711 0.071 
pyrene 1/3 0.057 I 0.057 

W.HfM«.rtV:B« N/A 

,n . .^ . , . , ron .nn . .nd . / .o . . .^ . 

aluminum 3 /  3 0.046 3.96 J 1.434 3 /  3 5690 9240 7643 
arsenic 3 /  3 1.40 2.1 1.8 

barium 2 /  3 0.011 0.0256 0.0132 3 /  3 23.3 39 32.3 
cadmium 1/3 1.3 J 0.73 

calcium 3 /  3 11.3 15.3 13.8 3 /  3 1590 2150 1890 
chromium 1/3 0.006 0.0035 3 /  3 13 19.3 16.2 
cobalt 3 /  3 5.30 8.8 7.2 
copper 3 /  3 11.3 19 15.4 

iron 3 /  3 0.209 7.13 J 2.67 3 /  3 10600 16500 13800 

lead 3 /  3 6.00 9.8 8 
magnesium 2 /  3 1.80 2.24 1.92 3 /  3 2910 4660 3870 
nwnganese 3  n 0.037 0.285 J 0.139 3 /  3 159 314 238 
nickel 3 /  3 11.7 18.2 15.8 
potassium 3 /  3 1.64 1.9 1.73 2 /  3 928 1060 762 
selenium 1/3 0.067 0.42 

sodium 2 /  3 6.96 7.27 5.68 
vanadium 1/3 0.0078 0.0038 3 /  3 12.4 18.9 16.1 

zinc 1/3 0.00321 0.0022 2 /  3 54.7 64 46.3 

NOTE: 
* Frequency of detection refers to the nunlxr of timet a constituent was detected, per sample group size, during the 10/91,3/92 and 10/92 rounds. 
N/A = Not analyzed for during the 10/91,3/92and 10/92 rounds 
J = Concentration is estimated 
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TABLE ^  4 
DATA SUMMARY FOR COMPOUNDS DETECTED 
IN DRAINAGE POND 1 WATER AND SEDIMENT BFI-ROCKINQHAM LANDniL 
ROCKINGHAM, VERMONT 

EflndlWalii PnnJ 1 ««llin«nl 

Deiecled Range Deiecled Range 
Frequency Minimum Maximum Frequency Minimum Maximum Average 

of Detection* mi/L Silk mt/L of Detection* m«/li« mi/Vi mt/k» 

Vol.111. OrT.nl, r . , . , . . .nH.= 

chloroettime 1/9 0.01] 0.072 
loetone 1/3 0.016 0.0103 3 /  9 0.033 J 0^7 J 0.079 
2-biil>non< 3 /  9 0.020 ) 0.27 J 0.04 
4-nie Uiyl-2-pcn lanone 1/9 0.003 J 0.003 
2-hexanoiie 1/9 0.01 J 0.007 
tollMlie 1/3 0.012 ) 0.0073 

ll.n.l«.l.fll. n.T.nl<. O.mpo..nj.. 

phenol 2 /  3 0.035 J 0.14 J 0.06 1/3 0.11 J 0.11 
bit (2-ethy!heityt) phlhalile 1/3 0.92 J 0357 

bcnzo (b) fluonuitiKne 1/3 0.065 JT 0.065 T 
benzo Oc) fluoranUiene 1/3 0.065 JT 0.065 T 
fluonnlhene 1/3 0.068 J 0.068 

pyrene 1/3 0.064 J 0.064 
2-nielhylplKnol 1/3 0.21 J 0.077 
4-nitrophenol 1/3 0.003 J 0.003 
dielhylphUialtle 1/3 0.011 J 0.008 
ToUIPAH 0.130 0.130 

p»iioidMny:B.! 

NontlUucttd 

•luminura 0.218 3.06 1.973 3370 21200 11247 

uwnic 0.003 J 0.0032; 0.0042 1.60 S S  I 3.4 

barium 0.033 0.095 0.0702 23.6 99.1 49.1 

beryUium 0.24 0.24 

cadmium 0.00036 0.00036 
calcium ns 240 J 140.8 17801 3370 2330 

chromium 0.00< 0.0121 0.0093 9  3 34.7 18.9 

cobalt 0.004 0.0126 0.0089 5  J 2  M 113 

copper 0.024S 0.0113 12.3 683 333 

iron 4.22 14.9 8.25 10700 40100 22300 

lead 0.0021 0.0222 0.0105 2.90 17.8 9  3 
magneiium 7J6 33.6 20J5 2940 10700 8780 

manganeae 0.304 6.11 35J5 192 677 381 

nickel O.OIOS ) 0.0097 13J 41.5 233 

polaaaium 9.13 26.3 17.117 977 3630 1906 

ailvcr 0.0017 0.0017 

•odium 22.1 69.8 40.7 77.2 50.4 

vanadium 0.00« 0.0242 0.0106 13 45 25 

zinc 0.006 J 0.0695 0.03 27.3 108] 62>4 

NOTE: 
* Frequen<y of delecdon refera to the number of timea a conatituent waa delected, per aample group aize, during the 10/91,3/92 and 10/92 rounda. 

J • Concentration iacadmated 

T > Conoenlralion ia uaed in computing total PAH for dioae PAHa lacking chemical-apedfic NOAA ledimcnt aedimcnt guidelinea. 
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TABLE 3-4 
DATA SUMMARY FOR COMPOUNDS DETECTED 
IN DRAINAQE POND 2 SEDIMENT 
BF^ROCKINQHAM LANDFILL 
ROCKINGHAM, VERMONT 

Pan J 2 SeMmtBl 

Delected Range 
Frequency of Minimum Maximum Average 
Detection* mg/kg mg/kg mg/kg 

V o . . . n , 0 , » , . , r o - n o u . . d . «  « 

acetone 4 /  9 0.010 J 0.026 J 0.011 
2-butanone 5 /  9 0.004 0.009 0.006 
total xylenes 1 / 9 0.002} 0.002 
tetrahydrofuran 1 / 1 0.01 J 0.001 

OrmlvoiXife OrT>nic r o a . p o u . d . . 

None delected 

p . | H k l J e . f f r B . i 

None delected 

t p p r , . . . l . r o m , . o . . d . f . . t . n  . 

atiunlnunt 3 /  3 4570 7460 J 5785 

arsenic 2 /  3 1.90 2.3 1.8 
barhim 3 /  3 16.7 25 J 20.2 

beryllium 2 /  3 0.260 4.7 1.7 

cadmium 1 / 3 0.94 0.54 
calchun 3 /  3 1820 2 8 3 0 ] 2220 

chromhun 3 /  3 7.3 14.5 10.6 
cobalt 3 /  3 S.60 7.5 6.6 

copper 3 /  3 12.9 2 2 3 17.7 

Iron 3 /  3 11900 17100 J 13733 

lead 3 /  3 4.100 6.2 J 4.9 

magneshim 3 /  3 2350 3940 3070 

manganese 3 /  3 191 305 J 243 

nickel 3 /  3 11.8 16.1 13.8 

potassium 3 /  3 691 1300 968 

sodium 1 / 3 163 J 118 

Ihalllum 1 / 3 0.48 0.32 

vanadium 3 /  3 10.5 19.4 14.3 

zinc 3 /  3 3 1 . 4 ] 40.6 J 3«.« 

NOTE

* Frequency of detection refen to the number of limes a constituent was delected, per sample group size, during die 10/91, 


** Tetrahydrofuran was analyzed for only during Ihe 10/91 round. 


] = Concentration Is estimated 
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TABLE 3-5 
DATA SUMMARY FOR COMPOUNDS DETECTED 
IN DRAINAQE POND 3 WATER AND SEDIMENT 
BFI-ROCKINQHAM LANOnU. 
ROCKINGHAM, VERMONT 

PQBJ3Wgtcr 

Frequency 
of Detection* 

Minhnum 
mg/L 

Detected Range 
Maximum 

mg/L 
Average 

mf/L 
Frequency 

of Detection* 
Minhnum 

mg*g 

Detected Range 
Maxhnum 

mg/kg 
Average 

niR*l!. 

Vol . t l l .nr .« . i , ron.pn.nd. . 
chloroethane 
methylene chloride 
acetone 
carbon disulfide 
chlorofotm 
2-butanone 

1/2 0.062 0.042 
1/9 
1/9 
1/9 
1/9 
2 /  9 
2 /  9 

0.003 J 
0.011 I 

0.59 
0.008 J 
0.18 

0.095 
0.1 

0.028 J 

0.074 
0.008 
0.029 
002 

0.019 
0,012 

S.«lv.l.llie OrT..le rompounda. 
phenol 
4-methylphenol 
bis (2-ethylhexyl) phthalate 
benzo (b) fluoranthene 
benzo (k) fluoranthene 
fluoranthene 
pyrene 
2-methylpbenoI 
Total PAH 

1/3 
1/3 

1/3 

0.013 
0.001 J 

0.004 1 

0.0077 
0.0001 

0.004 

2 /  7 
1/7 
1/7 
1/7 
1/7 

0.140 0.18 
0.058 JT 
0.058 JT 
0.057 J 
0.054 J 

0.116 

0.14 
0.034 T 
0.034 T 
0.034 

0.3 

0.068 

None detected 

i . o^ . . . i , ro -B«« .d . r to t .n«  . 

aluminum 
arsenic 
barium 
beryllium 
calcium 
chromium 
cobalt 
copper 
Iron 
lead 
magneshim 
manganese 
nickel 
potassium 
sodium 
vanadhim 
zinc 

1/3 

3/3 

3/3 

3 /  3 
1/3 
3 /  3 
3 /  3 
1/3 
3 /  3 
3 /  3 

0.009 

7.390 

0.484 

1.130 
0.204 

1.340 
1.710 

0.927 

0.0331 

47 

3.65 
0.0025 

6.41 
1.58 

0.0096 
5.09 
9.85 

0.361 

0.021 

26.197 

1.646 
0.0012 

3.5 
0.75 

0.0093 
3.69 
5.71 

6 /  6 
3 /  6 
6 /  6 
1/6 
6 /  6 
6 /  6 
6 /  6 
6 /  6 
6 /  6 
6 /  6 
6 /  6 
6 /  6 
6 /  6 
6 /  6 
2 /  6 
6 /  6 
6 /  6 

5220. 
2.1 

161 

967. 
8.3 
5.7 

12.7 
11900. 

5.3 J 
2630. 

145. 
13.8 
581 
48.7 
11.4 
309 

10000 
3.9 J 

47.9 
0.27 
3000 
18.1 
12.6 

48 
19700 J 

8.8 
5590 
237 
22.3 
1720 
76.8 
22.7 
61.9 J 

7710 
1.9 

26.7 
0.22 
1660 
12.1 
8.1 

23.8 
14883 

6.8 
3637 

181 
16.8 
923 
42.9 
15.6 
46.2 

NOTE: 
* Frequency of detection refen to tiie number of timet a constituent was delected, per sample group size, during die 10/91,3/92 and 10/92 rounds. 
] = Concenlntlon la estimated 
T = Concentration is used hi computhig total PAH for Uiote PAHt lackhig chemli»l-ipeclflc NOAA tedlment tedtaneni guldelbies. 
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TABLE 3-6 
DATA SUMMARY FOR COMPOUNDS DETECTED 
IN SEEP AREA A 
BFI-ROCKINQHAM UNDRLL 
ROCKINGHAM, VERMONT 

Vn l . l l h . n rT . . l cCo i 

methylene chloride 
acetone 
carbon disulfide 
c,t-1,2-dlchloroethene 
2-butanone 
1,1,1-trichloroeUiane 
4-methyl-2-pentanone 
2-hexanone 
toluene 
ethylbenzene 
total xylenes 

Seinlvnit l lk Onwiaic ronnmui idt l 

phenol 
4-mettiylphenoI 
acenaphdiylene 
bit (2-eaiylhexyl) phUialate 
dl-n-octyl phttialate 
benzo (b) fluoranttiene 
benzo (k) fluoranthene 
fhioranthene 
pyrene 
phenanthrene 
2-methylphenol 
diettiylphthalate 
ToUl PAH 


p . . i i H d M f f r R i i 

None detected 

Detected Range Detected Range 
Frequency Minhnum Maxhnum Average Frequency Minhnum Maxhnum Average 

of Detection* mg/L mg/L mg/L of DetecHon* mg/kg mg/kg mg/kg 

1/3 0.005 J 0.003 
1/2 1.2 0.85 1/3 0.23 J 0.081 

1/3 0.0021 0.002 
1/2 0.002 J 0002 1/3 0.017 J 0.01 
2/2 O.SOO 1.6 1.05 2/3 0.004 J 0.151 J 0.054 
1/2 0.003 J 0003 
2/2 0.100] 0.025 0.063 1/3 0.027 I 0.013 
1/2 0.39 J 0.2 1/3 0.075 J 0.029 
1/2 0.13 0.13 1/3 0.013 J 0.008 
1/2 0.017 0.017 1/3 0.002 J 0.002 
1/2 0.038 0.038 2/3 O016 I 0.009 

2 /2 0.098 0.28) 0.189 2/3 0.043 0.052 I 0.0475 
2 / 2 0.780 I 0.93 0.86 

1/3 0.067 J 0.067 
1/3 1.7 J 0.611 
1/3 0.023 J 0.023 
1/3 0.029 JT 0.029 T 
1/3 0.029 JT 0.029 T 
1/3 0.041 J 0.041 
1/3 0.035 J 0.035 
1/3 0.05 J 0.05 

1/2 0.006 0.006 
1/2 O018 ] 0.018 

0058 0.058 
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TABLE 3-6 
DATA SUMMARY FOR COMPOUNDS DETECTED 
IN SEEP AREA A 
BFI-ROCKINGHAM LANDRLL 
ROCKINGHAM, VERMONT Sttf A Water !8«Mi A S M M I M  I 

Detected Range Delected Range 
Frequency Minhnum Maxhnum Average Frequency Minhnum Maxhnum Average 

of Detection* mg/L mg/L mg/L of Detection* mg*g mg*g _m«*H 

ahimhium 2 /  2 14.5 142 79.8 2 /  3 3890 J 9290 E 5505 
arsenic 2 /  2 0.014 J 00521 J 0.033 3 /  3 2.20 E 3  J E 2.6 E 
barium 2 /  2 0198 J 0982 0.59 3 /  3 10.7 J 67.8 E 31.4 
calcium 2 /  2 287 443) 365 3 /  3 1730) 3920 E 2703 B 
chromium 2 /  2 0.040 0.231 0.135 3 /  3 8.10 19.3 E 12.8 
cobalt 2 /  2 0.021 0.167 J 0.094 3 /  3 3.60 11.2 B 7.7 
copper 1/2 0.46 0.244 3 /  3 16.7 21.2 E 18.9 E 
Iron 2 /  2 65.01 344 204.5 3 /  3 11200) 20300 B 16700 E 
lead 2 /  2 O029 ] 0514 J 0.272 3 /  3 3.80 33.1 E 15.1 
magneiium 2 /  2 44.4 166 J 105.2 3 /  3 2210 5640 E 3740 
manganese 2 /  2 5.170] 13) 9.09 3 /  3 227 295 J 256 
mercury 1/2 OOOl 0.0006 1/3 0.16 E 0.09 E 
nickel 2 /  2 0063 0454 0259 3 /  3 14.7 21.3 E 16.9 
potassium 2 /  2 29.4 61.8 1 45.6 3 /  3 503 2270 B 1150 E 
sodium 2 /  2 63.2 132) 97.6 1/3 E 56.1 I E 53.6 E 
vanadhun 2 /  2 0.029 0.32 J 0175 3 /  3 9.90 24.2 E 16.5 
zinc 1/2 3.96 J 2.024 2 /  3 24.6 J 45.6 29.4 

NOTB
* Frequency of detection refen to ttie number of thnes a constiment was detected, per sample group size, during Ihe 10/91,3/92 and 10/92 rounds. 
J s Concentration Is estimated 
T s Concentration It uied hi computhig total PAH for ttiose PAHi lackhig chemical-specific NOAA sedhnent sedhnent guldelbies. 
Es Exceeds upgradient concentration 
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TABLE 3-7 
DATA SUMMARY FOR COMPOUNDS DETECTED 
IN SEEP AREA B 
BFI-ROCKINQHAM LANDFIU 
ROCKINGHAM, VERMONT 

Vohl l ie OrT.Hle CMiipouadal 

vfaiyl chloride 
acetone 
c,t-1,2-dlcblaroettiene 
2-butanone 
4-methyI-2-pentanone 
2-hexanone 
toluene 
ethylbenzene 
total xylenes 

Semlvnl . i lk Onun le rM>.p»»»J«**« 

phenol 
4-methylphenol 
acenaphthylene 
antiuacene 
benzo (a) anthracene 
benzo (a) pyrene 
benzo (b) fluorantitene 
benzo (ghl) perylene 
benzo (k) fluoranthene 
chrysene 
dlbenzo (a,h) anOiracene 
fluoiantheae 
hideno (1,2,3-cd) pyiene 
pyrene 
phenantiueoa 
4-chIoro-3-methylphenol 
1,4-dlcblorobenzene 
dlethylpbthalate 
Total PAH 

PMiMd«/prB« 
None detected 

Seep iB Water* •Setp B .SfdInieaW 

Detected Range Detected Range 
Frequency of Mhihnum Maxhnum Average Frequency of Minhnum Maximum Average 
of Detection** mg/L mgrt mg/L of Detection*' mg/kg mg/kg mg/kg 

1/3 0.062) 0038 
1/2 0.555 ) 0284 

1/3 027 0.107 1/3 0.019 ) 0.013 
1/2 1.75 0.9 1/2 0.485 ) 0.249 
1/3 0.42 0.158 1/3 0.075) 0.032 
2 /  3 0.002 0605 0.219 1/3 01325 O0507 
1/3 0.0835 0047 1/3 0.0098] O0098 
1/3 0.0195 0.01 1/3 0.008 0.007 
2 /  3 0,079 0.087 1 0.056 1/3 0.031 ) 0.017 

1/3 0.17) 0.068 1/3 0.195 J 0.195 
2 /  3 O002 0.99 J 0.341 1/3 0.66 0.427 

3 /  3 0.660 J 0094) 0.0S1 
2 /  3 0.075 J 0089 J 0.082 
3 /  3 0.220 J 0.535 J 0.358 
3 /  3 0190) 0365 ) 0.275 
3 /  3 0.380 ) 0.86 JT 0.56 T 
2 /  3 0.076) 0.23 JT 0.153 T 
3 /  3 0140) 0628 TT 0383 T 
3 /  3 O220 J 0.35 0298 
2 /  3 0.043) 0.082 J 0.063 
3 /  3 O450 ) 0855 J 0.672 
3 /  3 0120) 0.28 JT 0.19 T 
3 /  3 0.370 ) 0.655 J 0.558 
3 /  3 0.100) 0.28 J 0193 

1/3 0.005 0.005 1/3 0.069 O069 
1/1 0.00011 0.00011 
1/3 0.5 J 0.028 

1.998 1.286 
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TABLE 3-7 
DATA SUMMARY FOR COMPOUNDS DETECTED 
IN SEEP AREA B 
BFI-ROCKINQHAM UNDF1LL 
ROCKINGHAM, VERMONT 

Sets » Water* Step B Sediment* 

Detected Range Detected Range 
Frequency of Minhnum Maxhnum Average Frequency of Minhnum Maxhnum 
ofDetectlon** mg/L mg/L OfDetectlon" mg/kg mgAg mxtk 

l a a r r a n l l Comnound . riot.l>l 

alumhium 1/3 0.0361 O026 3 / 3 1660 7850) 
arsenic 3 / 3 0.007) O0152 ) 0.0118 3 / 3 2.200 E 64.8 J 
barhim 3 / 3 0.281 1.43 0687 3 / 3 161 E 1344 J 
cadmium 1/3 0.0022 0.0014 1/3 0.87 
calcium 3 / 3 45.1 259.5 1562 3 / 3 2340 E 55150 J 
chromium 2 / 3 4.70 13 
cobalt 3 / 3 0.007 0.0141 0.0103 3 / 3 4.40 8.3 
copper 3 / 3 4.90 15.7 

U-on 3 /  3 0155 145.5 58.3 3 /  3 75200 E 148000 
lead 3 / 3 2.60 21.9 J 
magnesium 3 / 3 76.3] 112 96.7 3 / 3 1800 4840 
manganese 3 / 3 0.014 5.17 1.93 3 / 3 194 1080 
nickel 2 / 3 0.031 0.0478 0.031 2 / 3 6.80 18.7 
potassium 3 / 3 121.5 260 171.5 3 / 3 443 1380 
sodium 3 / 3 215) 813.5 435.5 1/3 1005 J 
tiiaUlum 1/3 0.76 
vanadhun 1/3 0.0033 0.002 3 / 3 7.30 17.7 J 

zinc 3 / 3 0.083 0.315 0169 3 / 3 216 637 

NOTE: 
* bcludes duplicate sample SW-SW7 (3/92 round) and SD-SS7 (3/92round) averaged widi SW-SW2 (3/92 round) and SD-SS2 (3/92 round) respectively prior to data analysis. 

** Frequency of detection refen to tiie number of thnes a constituent was detected, per sample group size, during die 10/91,3/92 and 10AI2 rounds. 

*** l,4-Dk;hlorobenzene was analyzed for only durhig die 10/92 round 

J = Concentration is eslfanated 

T = Concentration Is used hi computhig total PAH for Uiose PAHt lackhig chemical-specific NOAA sedhnent sedhnent guldelhiet. 


B 
E 
E 
E 

E 

E 

E 
E 
E 
E 
B 
B 
B 
E 

Average 
mgftg 

4123 
37.6 
1118 
0.78 

23363 
6.2 
6.9 

10.2 
103867 

11.6 
3370 
653 
8.9 
835 
424 
0.44 
12.2 
408 

E 
E 
E 
E 

E 

E 
E 

E 
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TABLE 3-« 
DATA SUMMARY FOR COMPOUNDS DETECTED 
IN SEEP AREA C 
BFI-ROCKINGHAM LANDnU 
ROCKINGHAM, VERMONT 

•SeepC Water .Se«pr.<«JI»eal 

Detected Range Detected Rang* 
Frequency Misusum "uhnu  m Average Frequeacy MiuiiuUiu Maximum Average 

of Detection* mg/L mg/L mg/L of Detection* mgftg mgftg " g *  * 

Vol.111. Oraanlcro-noand.** 
vhiyl Chloride 1/5 0.17 0169 1/5 0.45) 0.105 
chloroeUiane 3 /  5 0140 089 039 4 /  5 O120) 0.2 J 0094 
metiiylene chloride 2 /  5 0.097 0.45 0.166 
acetone 1/5 1.3 1.1 5 /  5 0.005) 17 J 5.103 
1,1-dlchloroeUiene 1/5 0.009 J 0.0083 
1,1-dichloroethane 3 /  5 O350 ) 3 0.67 1/5 1.3 J 0.277 
c,i-l,2-dlchloroeUiene 2 /  5 0.043) 4.3 0.904 2 /  5 0.060) 2.2 J 0.456 
1,2-dlchloroettiane 1/5 0.012) O012 
2.butanone 5 /  5 1.70 14 5.9 4 /  5 0.046 J 18J 5.11 
1,1,1-trichloroethane 1/5 0.64) 017 1/5 039 0.095 
Irichloroettiene 1/5 0.05 0.027 
benzene 1/5 0.008) 0.008 
4-meaiyl-2-penttnone 4 /  5 O120 1 0.39 4 /  5 0.005) 1.2) 0.342 
2-hexanone 5 /  5 O160 1.6 061 4 /  5 Ol lO  ) 3.8) 0.86 
teirachloroettiene 1/5 0.012 ) 0.01 
toluene 5 /  5 O057 ) 3 1.047 4 /  5 0.017 ) 2.1) 0  5 
chlorobenzene 1/5 0.004) 0.004 
ethylbenzene 5 /  5 0031 ) 0.23) 0.118 5 /  5 0.003) 0.36 0.086 
total xylenet 4 /  5 0.140 0.89) 0426 5 /  5 0.010 ) 1.2) 0.453 
tetrahydrohiran 1/2 0.53 J 0.39 2 /  2 0.040) 0.28) 0.16 

S. . . l .^ . l l l . O r — I  , ro».w..nd.. 

l4ienol 4 /  5 0.060) 3.6 J 092 2 /  5 0.076 J 1.6 J 0.565 
4-meUiylphenal 4 /  5 O540 ] 24 J 7.178 3 /  5 0.059 J 7.1 1.65 

naphOialene 1/5 0.75 J 0.432 
2-methybiaphthalene 1/5 0.46 J 0.363 
bit (2-eaiylhexyl) phtiialate 1/5 0.88 J 0.667 
benzo (a) anthracene 2 /  5 0.074 J O i l  ) 0.092 
benzo (a) pyrene 2 /  5 0.074 J 0 1 2  ) 0.097 
benzo (b) fluoranthene 3 /  5 0.088 J 0.25 )T 0.159 T 
benzo (ghl) perylene 1/5 0.084 JT 0.084 T 
benzo (k) fluoranthene 2 /  5 0.088 ) 0.25 JT 0.189 T 
chrysene 3 /  5 0.065 J 0 1 5  ) 0.108 
fluoranttiene 3 /  5 0.120 ) 0.3) 0.226 
pyrene 3 /  5 0.090) 0.25) 0.187 
phenanttirene 3 /  5 0.072) 0.15) 0.117 

4K;hloro-3-mettiyliAenol 1/5 0.062 0.062 1/5 0058 ) 0058 
2-meaiylphcnol 2 /  5 0.4401 0.11 0.085 
dieUiylphUialate 1/5 a i 2  ) 012 
ToUl PAH 0584 0432 

None detected 
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TABLE 3  4 
DATA SUMMARY FOR CONSTITUENTS DETECTED 
IN SEEP AREA C 
BFI-ROCKINGHAM LANDRLL 
ROCKINGHAM, VERMONT 

S « p  r Water 

Delected Range Detected Range 
Frequency Mhihnum Maxhnum Average Frequency Mhihnum Maxhnum Average 

of Detection* mg/L mg/L mg/L of Detection* mgftg mgftg mR*g 
iBoryaBle rompounda ttotalli 
alumhium 0446 2.11 064 5 /  5 1450) 6190 J 3424 
arsenic O006 0.018 OOl 5 /  5 2.400) E 12.4) E 6.8 E 
barhim 0982 ) 3.85 2.642 S/S 119) E 2120) E 812 E 
beryllium 1/5 0.43 0.36 
cadmhim 00037 0.0018 
calcium 227 655 458 5 /  5 464) 44200 E 35228 E 
chromium 3 /  5 3.70 2 0 8  ) E 105 
cobalt 0.013 ) 34.6 0.02 4 /  5 8.80 B 2 0 8  ) E 12.6 E 
copper O009 0.0054 4 /  5 9.70 16.4 103 
Iron 108 505 286 5 /  5 27900) B 338000 J E 260460 E 
lead 0.002) 0.0041) 0.0018 5 /  5 8.200 J 11.4) 9.4 
magnesium 64,2 139 114 5 /  5 1530 3510 2472 
manganese 2.47) 12.2 7.05 5 /  5 349 3650 E 2154 E 
nickel 0.045 0.0616 0.046 2 /  6 10.0 14.3 9.9 
potaitlum 73.5 231 167 5 /  5 645 13.1 928 
silver 0.0021 0.0018 
tedium 237) 582 383 2 /  5 186 E 1410 E 797 E 
vanadium 0.012 0.0223 O009 5 /  5 7.40 17.7] E 13.4 
zinc 0.067) 0485 0.219 5 /  5 98.9 J 132 113 
cyanide 2 /  5 1.60 E 2.3 E 1 E 

NOTE
* Frequency of detection refen to tiie number of thnet a constiment was detected, per sample group size, durhig die 10/91, 3/92 and 10/92 rounds. 
** Tetrahydrofuran was analyzed for only durhig the 10/91 round 
J s Concentration is esthnated 
T = Concentration is used hi computhig total PAH for tiiose PAHt lacking chemical specific NOAA sediment guldelbies. 
E= Exceeds upgradient concentiatlon (hiorganlct only) 
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TABLE 3-a 
DATA SUMMARY FOR COMPOUNDS DETECTED 
IN SEEP AHEAD 
BFI-ROCKINGHAM LANDFILL 
ROCKINGHAM, VERMONT 

S « « p  n Water Seep n .Sediauat 

rtequency 

of Detection 

Minhnum 

mg/L 

Detected Range 

Maxunum 

mgn  . 

Average 

mgrt. 

frequency 

OfDetectlon 

Minhnum 

mg/kg 

Detected Range 

Maxhnum 

mg/kg 

Average 

mg/kg 

Vohtl le Orfanle Conipounda** 

mettiylene chlorMe 

acetone 

2-butanone 

tetrahydrofuran 

1/2 
1/2 
1/1 

0.01 

OOOl 

O091 

0.0075 

0.001 

O091 

1/3 
1/3 

O013 J 
0.004 J 

O009 

0.004 

.Semivnialll. O r n a t e rampnandt l 

fluoranttiene 

dlethylpbthalate 1/2 O005 0.005 
1/3 0.036 ) 0.036 

PMllcldM/PTBii 

None detected 

lanr f «»lf rompouada f

ahunlnum 

artenic 

barium 

calcium 

chromium 

cobalt 

capper 

hon 

lead 

magneihun 
manganese 

nickel 

potassium 
sodium 
malllum 

vanadium 

zhic 

tolaili 

2 /  2 

2 /  2 
2 /  2 
1/2 
2 /  2 

2/2 
1/2 
2/2 
2/2 
1/2 
2/2 
2/2 

2 /  2 

0832 

0152 
58.2 

0.008 

8.40 

19.5 
2.65] 

21.7 
59.5 

4.64) 

0182 
76.2 

0.0056 
0.018 

20.3) 
0.0075 J 

24.5 
4.73 J 

0.122 
31.4 J 
115J 

O0087 

2.736 

0.167 
67.2 

00041 
0.0129 

14.35 
0.004 

22 
3.69 

0.0122 
26.6 
87.3 

0.0051 

3 /  3 
3 /  3 
3 /  3 
3 /  3 
3 /  3 
2 /  3 
2 /  3 
3 /  3 
3 /  3 
3 /  3 
3 /  3 
2 /  3 
3 /  3 
1/3 
1/3 
3 /  3 
2 /  3 

2700 J 
2.8) 
10) 

573) 
4.1 
7.5 

15.1 
6840) 
5.20) 
1420 
100) 
14 

494 

5.4 
16) 

10500 
6.7 
113 

4020 
16.3 
20.6 
22.9 

45800 
18.5 

5620 
2860 
21.4 
1610 
50.5 
0.46) 
23.1 
63.9 

E 
E 
E 
E 
E 
B 
B 
E 

E 
B 
E 
E 
E 
E 
E 

6567 
4.2 E 

51.3 E 
1981 
10.3 
9.7 B 

14.2 
22747 E 

9.7 
3533 
1102 B 

13 
1038 B 
32.2 E 
035 B 

14 
33.4 

NOTE 
* Frequency of detection refen to ttie number of thnet a contUment wai detected, per sample group size, during die 10/91,3/92 and 10/92 rounds. 
** Tetrahydrofuran was analyzed for only durhig Uie 10/91 round 
] = Concentration it esthnated 
E= Exceeds upgradient concentration (hmrganlct only) 
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TABLE 3-10 
DATA SUMMARY FOR COMPOUNDS DETECTED 
IN SEEP AREA E 
BFI-ROCKINQHAM LANDFIU 
ROCKINQHAM, VERMONT 

Seep F. Water* .SetpE.Sediment* 

Detected Range Detected Range 
Frequency Mfaiimum Maxhnum Average Frequency Mhibnum Maximum Average 

of Detection "K/L mg/L mg/L OfDetectlon miAe mgftg . .^f/l^g. 

Vntellie Oraaa l  c roa .no imd.»«»  t 

chloroettiane 4 /  4 0.012 0.66 0.233 
acetone 3 /  4 0.590 J 1.5 0.857 1/3 0.161 0.049 
1,1-dlchloroettiane 2 /  4 0.061) 0.29 J O09 
c,t-l,2-dlchloroeUiene 2 /  4 O031 ) O i  l 0.035 
chlorofoim 1/4 0.031 0.013 
2-butanone 4 /  4 O590 ] 2.7 1.44 1/3 0.11 J 0.0096 
4-methyl-2-pentanone 4 /  4 0.060) 058 0.27 
2-hexanone 4 /  4 O031 ) 0 1 5  J 0.089 
toluene 4 /  4 0.002) 0.52 0157 
ettiylbenzene 1/4 0.027 J O022 
total xylenes 2 /  4 O036 ] 014 J 0.047 
tetrahydrofuran 1/1 0.135 0.135 

S.mlvolal lk Oraaa le r n . . . . o u . d . t  . 

phenol 4 /  4 0.038 0.075) 0.054 
4-mettiylphenol 2 /  4 0.030 O032 0.031 
bis (2-eUiylhexyl) phttialate 2/4 0.068 J 0.41 J 0217 
fluthracene 1/4 016 0.16 
carbazole 1/4 0099 0.099 
benzo (a) antiuacene 3 /  4 0.046) 0.23) 0.148 
benzo (a) pyrene 2 /  4 0071) 0 1 3  J 0.101 
benzo (b) fluoranthene 3 /  4 0.075 J 0.2 JT 0.171 T 
benzo (ghl) perylene 1/4 0.041 )T 0.041 T 
benzo (k) fluoranthene 2 /  4 0.087 0.17 r  r 0 1 8  T 
chrysene 3 /  4 0.051 ) 0.24) 01S6 
fhioranthene 3 /  4 0.098) 0.75) 0327 
nuorene 1/4 0.059 ) 0.059 
hideno (1,2,3-cd) pyrene 1/4 0.064 ]T 0.064 T 
pyrene 3 /  4 O081 ) 0.66) 0.288 
phenanthrene 3 /  4 O052 ] 0.8) 0.298 
2-meUiylphenol 2 /  4 O012 0.012 
blt(2-chlorisopropyl)ether 1/2 0.066 J 0.066 
dieUiylphttialate 2 /  4 0.006 0.006 0.006 
Total PAH 0.475 0.456 

P . . l l e lde . f f rR i  i 

4,4'-DDD 1/1 0.0049) 0.0049 
4,4'-DDT 1/1 0.008) 0008 
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TABLE 3-10 
DATA SUMMARY FOR COMPOUNDS DETECTED 
IN SEEP AREA E 
BFI-ROCKINGHAM LANDFILL 
ROCKINGHAM, VERMONT 

SttpEWgltr* Se«p F. SnUmeal* 

Detected Range Detected Range 
Frequency Minhnum Maxhnum Average frequency Mmhnum Maxunum Average 

OfDetectlon mgrt. mm. EliL OfDetectlon mg»g mg*g _ S i *  H 

aluminum 3 /  4 0.023 Oi l 0.056 8190 B 16500) E 13048 B 
arsenic 4 /  4 0.006 0.112 J 0.033 5.00 B 13.6 E 6.3 B 
barhim 4 /  4 O205 0.321 J 0.258 74.3) E 174 E 108 B 
beryllium 0.400 077 B 0.53 B 
cadmium E 083 E 0.59 E 
cakhim 4 /  4 139,5 270 186 2470) E 20700 E 13168 E 
chromium 13.2 27.6 E 21.6 E 
cobalt 3 /  4 O005 0.0219 0.011 14.5 E 16.7 E 15.3 E 
copper 1/4 00066 0.0031 23.8 E 2 9  ) E 26.2 E 

hon 4 /  4 3.49 49 25.5 33200) E 76300 B 46550E 
lead 8.30 27.5 J E 14.3 
magnesium 4 /  4 101.9) 228 162.5 4890 E 9.4 # 7568 E 
manganese 4 /  4 1.22 12.2 4.98 677) 3810 E 1787 E 

nickel 3 /  4 0.024 0.0309 0024 15.6 32.3 B 25.3 B 
potassium 4 /  4 21.4) 52.7 36.4 1010 E 2250 E 1813 E 

silver 1/4 0.00017 000017 
sodium 4 /  4 174 J 593) 389 460 E 574 B 429 E 
ttiaUlum 0.67) E 0.45 E 
vanadium 1/4 O0023 0.0018 21.6 E 32.3) E 27.4 E 
zhic 4 /  4 0.055 0127 0.09 202) 503 B 314 E 
cyanide 1/4 O013 0007 

NOTE 
* hicludes duplicate sample SW-SW7 (10/91 and 10/92 rounds) and SD-SS7 (10/92round) averaged wtUi SW-SW6 (10/91 and 10/92 rounds) 

and SD-SS6 (10/92 round) respectively prior to data analysis. 
**Frequency of detection refen to ttie number of thnes a constiment was detected, per sample group size, durhig the 10/91,3191 and 10/91 rounds. 
*** Tetrahydrofuran was analyzed for only during die 10/91 round, 
t blt(2-C]ilorolsapropyl)Edier was analyzed for only during ttie 10/91 round. 
) = Concentration Is esthnated 
T s Concentration Is used hi computhig total PAH for ttiote PAHs lackhig chemical speclfk NOAA sedhnent guideimes. 
Es Exceeds upgradient concentration (hwrganics only) 
«= Maximum concenbation value Is less ttian average concentration. 
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TABLE 3-11 
DATA SUMMARY FOR COMPOUNDS DETECTED 
IN SEEP AREA F 
BFI-ROCKINGHAM LANDRLL 
ROCKINQHAM, VERMONT 

Seep F Water S . > p F Sediment 

Frequency
of Detection*

 Mhihnum 
 mg/L 

Delected Range 

Maximum 

•°«/L 

Average 

•ngfl^ 

Frequency

of Detection*

 Mhihnum 

 mg/kg 

Detected Range 

Maximum Average 

•nii^g 

Volatile Or | , 
None detected 

.Semlvoialll. Oraaa le

4-methylphenol 

d 

1/3 OOOl ) OOOl 

Pe . tk id . .n»r .B . i 

None detected 

laoraanlc ramnniiada ftolai l i 

alumhium 

arsenic 

barium 

beryllium 

calcium 

chromhun 

cobalt 

copper 

Iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

sodium 

vanadium 

zhic 

2 / 3 

2 / 3 

3 / 3 

1/3 

3 / 3 

2 / 3 

3 / 3 

1/3 

3 / 3 

2 / 3 

3 / 3 

3 / 3 

1/3 

2/3 

3 / 3 

1/3 

3 / 3 

2 /  3 

2 /  3 

7.82 

O002 

0.057 

45.3 

0.014 

0.005 

1.72 

O007 

13.6 

0338 

0,020 

4.09 

57.1 

0.016 

0043 

55.9) 

0.0267 ) 

0.393 ) 

0002 

158 

0.09 

O0835 

O0256 

97) 

0.0675 ) 
47.7 

8.67 

OOOOl 

0.167 

23.9 

O0026 

106 

O103 

0.0454 

21.2 

OOl 

0.175 

0.001 

102 

O036 

0.032 

0.0147 

37.74 

O025 
26.1 

4.66 

OOOOl 

O064 

14.4 

0.0023 

86.6 

0.04 

0.044 

1/1 

1/1 

2850 

1.3 

8.8 

1090 

4.6 

6 

7.5 

10100 

3.2 

1510 

158 

6.9 

7.3 

2850 

1.3 

8.8 

1090 

4.6 

6 

7.5 

10100 

3.2 

1510 

158 

6.9 

7.3 

NOTE 

* Frequency of detection refen to Uie number of thnes a constituent was detected, per sample group size, during die 10/91,3/92 and 10/92

] = Concentration Is esthnated 

rounds. 
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TABLE 3-12 
DATA SUMMARY FOR COMPOUNDS DETECTED 
IN SEEP AREA G 
BFWROCKmOHAM L A N O H U . 

ROCKINQHAM, VERMONT 

Frequency of 
Detection* 

Mhihnum 

—SBlk 

Detected Range 

Maxhnum 

mgft. 

Avenge 
mg/L 

Location of 

Maxhnum 

Frequency of 

Detection* 

Mhihnum 

mgrt. 

Delected Range 
Maxhnum Average 

mffL 
Location of 

Maxhnum 

Voht l le Or.1 

mettiylene chloride 
acetone 
2-liutanone 
4-methyl-2-pentanone 

1/2 
1/1 
1/2 

0 .0043  ) 

0.0039 J 

0.0014 J 

0.0059 

0.0039 

0.0014 

SW-SW9 

SW.SW9 

SW-SW9 

1/3 0.009) 0.0073 SD-SS34 

Semivolatile OrianlfCi 
2,4 Dhiltrophenal 1/2 0.001 OOOl SW-SW32 

PeallcldeaffTB^i 

None detected 

I Bor^anle Com^i^j jg f tfllgQi 

ahiminum 
arsenic 
barhim 
berylUum 
cadmium 
calcium 
chromium 
cobalt 
copper 
Iron 
lead 
magnesium 
manganese 
nickel 
potassium 
sodium 
vanadium 
zfaic 

2 /  2 

2 /  2 
1/2 
1/2 
2 /  2 
1/2 
1/2 
1/2 
2 /  2 
1/2 
2 /  2 
2 /  2 
1/2 
2 /  2 
2 /  2 
1/2 
2 /  2 

0561 

0058 

52.7 

1.900 

9.010 
1.720 

9.53 
47.2 

0.056 

2.3 

O0657 
O0047 

000028 
95.5 

0.314 
O0049 
O0194 

7.09 
00071 

18 
2.04 

O0085 
11.7 
95.8 

O0083 
O0808 

1.43 

0.0618 
0.0019 
O00U2 

74.1 
008 

O0035 
0.0117 

4.5 
0.0038 

13.5 
1.72 

0.0063 
0.011 
71.5 

0.0052 
O068 

SW-SW9 
SW-SW9 
SW-SW9 
SW.SW9 
SW-SW9 
SW-SW9 
SW.SW9 
SW.SW9 
SW-SW9 
SW.SW9 
SW-SW9 
SW-SW9 
SW-SW9 
SW-SW9 
SW-SW9 
SW.SW9 
SW.SW9 
SW.SW9 

3 /  3 
3 /  3 
3 /  3 

3 /  3 
3 /  3 
3 /  3 
3 /  3 
3 /  3 
3 /  3 
3 /  3 
3 /  3 
3 /  3 
1/3 

3 /  3 
1/3 

3270 
1.50 
13.9 

1610 
5.60 
3.90 
11.9 

8310 
3.200 
1770 

148 
8.00 

7.80 

6150 
3.4 E 

20.2 

2080 
10.4 
7.4 

14.9 
14300 

4.9 
3440 
274 
13.9 
845 

13.2 
53.2 

4390 
2.2 B 

17.2 

1907 
7.4 
5.4 

13.1 
11370 

3.8 
2417 

223 
104 
457 

10.1 
28.9 

SD.SS9 
SD-SS34 
SD-SS32 

SD-SS9 
SD-SS9 
SD-SS9 
SD-SS9 
SD-SS9 
SD.SS9 
SD-SS9 
SD-SS9 
SD-SS9 
SD-SS9 

SD-SS9 
SD-SS9 

NOTE 
* Frequency of detection refen to Oie number of thnes a constituent was detected, per sample group tize, durhig die 10/91,3/92 and 10/92 rounds. 
J = Concentration it esthnated 
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TABLE 3-13 
DATA SUMMARY FOR COMPOUNDS DETECTED 
IN SEEP AREA H 
BFLROCKINQHAM LANDRU 
ROCKINGHAM, VERMONT 

Set pH Water Stti p H .Sedimeat 

Frequency 
of Detection* 

Mhihnum 
mg/L 

Detected Range 
Maxhnum 

mg/L 
Average 

mg/L 
Frequency Mhihnum 

of Detection* rag/kg 

Delected Range 
Maxhnum 

mg/kg 
Average 
mgrttg 

Volallle O r  f anic ^^p^poundai 

acetone 
2-butanone 
4-mettiyl-2-pentanone 
2-hexanone 

1/2 
2 /  2 
1/2 
1/2 

O160J 
0.46 
0.49 
0.03 

0.099 

0.305 
0.325 
0.019 
0054 

SemivolallU O r y a l  f Compoundai 

phenol 
4-meaiylphenol 
2-meai^lphenol 
dlettiylphttialate 

1/2 
1/2 
1/2 
1/2 

0.015) 
0.098 
0.056 
O005J 

OOl 
0.074 
0.053 
0.005 

PealleldeaffTB.. N/A 

iBQrtiBk Cmnpmiii J> fteliDi 
aluminum 
artenic 
barhim 
beryllium 
calcium 

2 /  2 
111 
111 
111 
111 

0.470 
0.002 
0.184 

109 

199 J 
0.0196 J 

1.175) 
O0047 

169 

Ol 
0.011 
0.677 

0.0029 
139 

2 /  2 
111 
111 

111 

6260 
1.70 
27.6 

2120 

6330 
2.1 B 

32.7 

3510 E 

6295 
1.9 

3015 

2815 E 
chromhun 
cobalt 
copper 
hon 
lead 
magnesium 
manganese 
mereury 
nickel 
potassium 
sodium 
vanadium 
zhic 

1/2 
1/2 

2 /  2 
1/2 
2 /  2 
2 /  2 

2 /  2 
2 /  2 
2 /  2 
1/2 
1/2 

0.993 

72.6 
0222 

0.015 
46.6 
189 

0.314 
a 174 

366) 
0.119) 

163 
9.93) 

0.393 
53.6 
278 

0.353 
0929 

0.158 
0.088 

0.183 
0.06 

117.8 
5.076 

0.204 
50.1 

233.5 
0177 

0.466 

111 
111 
111 
111 
111 
111 
111 
1/2 
111 
111 

2/2 

105 
6.20 
12.2 

13400 
4.70 
3370 
346 

12.2 
825 

13.2 

107 
6.9 

12.9 
14200 

5.2 
3440 
357 
o  n E 
12.3 
871 

13.3 

106 
6.6 

12.6 
13800 

5 
3405 
352 

0.07 E 
12.3 
848 

12.3 

NOFE 
* Frequency of detection refen to the number of thnes a constituent was detected, per sample group size, during die 10/91,3A)2 and 10A2 rounds. 
N/A = Not analyzed for during ttie 10/91,3/92 and 10/92 rounds 
J = Concenbation is eslhnated 
E= Exceeds upgradient concentration (hiorganlcs only) 

10/4«3 
ADL Project 62374-62:(BFlEC02.XLW]AECS3133JCLS Page 1 of 1 



TABLE 3-14 
DATA SUMMARY FOR COMPOUNDS DETECTED 
IN BACKGROUND SEEP SEDIMENT 
BFt-ROCKINGHAM LANDRLL 
ROCKINGHAM, VERMONT 

Detected Range 
frequency ot Mmimum Maxunum Average 

Detection mg/kg mg/kg mg/kg 

V n U . l . . n , . . n . e  r d  „ 

None detected 

Semivolatile O r r a n l  e Componadar 

bis (2-ettiylhexyl) phttialate 0 1 2  ) 012 
benzo (a) anttiracene 0 1 6  ) 016 
benzo (a) pyrene 017 J 0.17 
benzo (b) fluoranttiene 0.27 JT 0.27 T 
benzo (ghl) perylene 0.85 JT 0.85 T 
benzo (k) fluoranttiene 0.1 JT 0.1 T 
chrysene 0.22 J 022 
fhioranttiene 0.37) 0.37 
hideno (1,2,3-cd) pyrene 0.093 JF 0.093 T 
pyrene 0 4 1  ) 041 

phenanthrene 0.3) 0.3 
Total PAH 1.313 1.313 

PtiiicMtiffCBii ryA 

laorYanlc Compouada dotal l i 

ahimhium 1/1 8170 8170 
arsenic 1/1 2 2 
barhim 1/1 44.1 44.1 
beryllium 1/1 044 0.44 
calcium 1/1 2270 2270 
chromhun 1/1 14.8 14.8 
cobalt 1/1 7.9 7.9 
copper 1/1 17.6 17.6 
iron 1/1 16200 16200 
lead 1/1 23.8 23.8 
magnesium 1/1 4230 4230 
manganese 1/1 804 804 
nickel 1/1 17.5 17.5 
potassium 1/1 951 951 
vanadium 1/1 16.8 16.8 
zhic 1/1 247 247 

NOTE 
* Frequency of detection refen to ttie number of thnet a conttituent was detected, per sample group size, during ttie 10/91,3/ 

N/A = Not analyzed for durhig ttie 10/91,3/92 and 10/92 rounds 

) - Concenbation is esthnated 

T = Concentratton Is used hi computhig total PAH for those PAHs lackhig chemical specific NOAA sediment guldelbies. 
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TABLE 3-16 
DATA SUMMARY FOR COMPOUNDS 
DETECTED IN ROUND 3 OVERSIGHT SURFACE WATER 
BFI^fOCNNGHAM LANDFILL 
ROCKINOHAM,VERMONT 

Rlrir Water Seep Sort.!!. W.ter 

BFI BFI BFI- BFl- Bn- BFI BFI BFI B H  -
Landfill Roddogham Rockingham Rocklngham Rockingbam Rockingham Roddngham Rockingham Rockiogbam 

Sampie Location RW-2A RW-3 RW-3 SW-2 SW-3/4 SW-6 SW-9(MS/MSD) SW-32 SW-35 
SamclInK Dale 10/15/92 10/13/92 10/14/92 10/13/92 10/14/92 10/15/92 10/15/92 10/15/92 

Vinyl Chloride 4 ] 
ChloroettuDe 900 J 15 
Methylene CUodde 32 
Acetone 2000 J 910 J 
Carbon Disulfide 2 J 
I.l-DicUccoettiane 4 J 3 J 
l,2-Dicblccoedia» 2 J 
2-Buitnaie 3800 920 ] 
1,1,1-Tdcbloroedane 2 J 
Benzene 2 J 
4-Mettiyl-2-penlaoooe 300 ) 66 
2-He««nnie 260 J 31 
Toluene 280 ) 2 J 
EdiylbenzeDe 31 
Total Xylenet 180 2 J 

li.mlvol.llle Orf «.lr r^mpounil . tuWI 1 
Fbenol 260 ) 
4-Melhyl|*enol 4700 
Dlettiylphdialate 6 J 

delu-BHC 0.020 J 
Aldrin O i  l J 
Hepuchlot epoxide O0078 I 
4,4'-DDE 0.010 ) 
Bndrlu 0.021 J 
alpba-Cblordane 0.014 J 0.0054 J 

Tnorywlj,. tlly/t .1 
AlumlDgm 218 337 570 I 2720 204 
Barium 11.2 ) 11.2 J 358 J 4440 ) 230 J 70.1 J 68.3 ) 94.7 J 
Calcium 16100 E 15200 E 15300 E 44400 313000 163000 88800 J 54700 95100 
Cobalt 12.2 
Iron 737 248 263 415000 3600 2030 J 8030 5670 
Lead 2.3 E 2.5 E 2.6 6.4 3.4 2.6 ) 7.8 2.9 
Magnesium 1970 1820 1830 112000 139000 231000 17200 ) 9500 16800 
Minganese 77.0 37.9 38.9 16.8 7500 1280 1990 J 1810 3350 
Nickel 53.7 62.4 32.3 3.5 J 8.2 3.1 
Potassium 2210 E 1900 1650 248000 231000 49100 10900 J 9880 13800 
Sodium 7690 E 6590 6630 276000 447000 387000 90100 J 49800 96400 
Vanadium 13.8 ) 
Zinc 293 184 93.4 89.0 60.9 
Cyanide 

J • Osnecnlialiaa i t Mtimaled 
xconc«rtiition(i»U:iipc[idMrti«apnKl^M * * t e MncMliaion WM not oollectod.) 

vmm 
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TABLE 3-16 
DATA SUMMARY FOR COMPOUNDS 
DETECTED IN ROUND t OVERSIGHT SEDIMENT DATA 
BFI-ROCKmOHAM LANDFILL 
ROCKINaHAM,VERMONT 

Rl. . , l l« lh . .a t g m p S j l i l ^  i 

BFI- BFl- BFl- BFl- BPl-
RocUngbim Rocklnghara RocUnghara RocUnghm RocUngham 

Sample Location RWS-2A RWS-3B SS-2 S$-3/4 SS-3/4 
SampUnt Dale 10/14/92 10/13/92 IWI3/9Z IWI3/92 10/13/92 

CartxmDiralfida 4 ) 5 ] 
ElnyibtnmH 6 ) 7 ] 
Total XyleiM 68 85 

1 
4-Malliylphanol 57 ] 

66 ] 80 ) 
Aoeaaphlhylane 270 J 110 J 
Dibenaoforan 190 J 
Flnonne 280 JT 34 rr 

2200 670 J 140 J 
Andinccn. 460 160 J 
Cafeaiole 420 69 J 
FlDoranlhene 93 J 2400 1200 ] 270 J 
Pyicne 85 J 1800 950 J 220 ] 
Benzo (a) anHiraoene 1000 440 ) 120 ] 
Chytens 55 J 1100 460 ] 130 J 
Bis(2-ethylheiyl)phlhilalt 65 ) 
Benzo (b) fluoranthene 1200 T 470 rr 150 rr 

580 T 290 r r 98 rr 
Benzo(a)pyrana 790 420 J no J 
ln<leno(l,23<d)pynne 340 rr 220 rr 72 rr 
Dlbenzo (aji) antiuacene 
Benzo (ghi) perylene 

130 J 
130 rr 

71 ] 
150 rr 

Total PAH 2550 1184 320 

dells-BHC 1.0 J 
3.9 J 0.36 1 0.64 ] 

Heptachlor epoiide 0.34 J 1.1 J 
Dieldrin 0.37 J 0.20 J 
4.4'-DDB 0.51 J 0.95 J 0.24 J 
Endosulfan II a75 J 1.8 ] 
4,4'-DDD 0.88 J 2.0 ] 
4,4'-DDT 3.7 ] 
Endrin aldehyde 6.0 11 J 7.8 J 
Oarama Chlordane 1.4 ] 

Aloninm 6000 8410 3450 3660 4200 
Binum 218 4a4 E 182 B 204 B 198 E 
Cdcim 1800 1900 2460 B 24000 B 23100 B 
Chromium 9.5 E 15.7 E 5.7 J 6  1 ] 68 J 
Cobalt 7.2 8.9 B 6  3 6.7 
Copper 14.8 2a3 B 15.0 11.7 30.8 B 
Iron 14600 13900 97300 B 94000 B 92200 B 
Lead 6.7 J 13.4 J E 18.5 J 13.6 J 14.1 J 
MagMdora 3330 4220 1990 2410 2620 

344 B 261 203 1230 B 1270 B 
Nickel 118 162 6.1 J 6  1 J 6  5 J 
Poiaiaium 824 1010 472 649 754 
Sodium 354 J B 344 J B 
Vanadium 15.0 19.8 B 20.1 E 22.4 B 21.0 E 
Zinc 45.1 J 38.6 J 242 ) 74.0 J 69.6 J 
Cyanide 

ll«»pg,«ll»Mil 

B R - Bn-
RoeUngham 

SS-9(MS/MSD) SS-33 
10/13/92 10/15/92 

93 1 

5370 
20.3 
2070 

9.6 
7.5 

15.0 
13900 

7.0 J 
3100 

279 

11.8 
822 

13.8 
50.3 ) 

8080 
45.5 
3850 
15.3 
8.9 

17.0 
18000 

6.7 J 
4340 
449 
15.4 
1310 

20.4 
42.0 J 

B 
B 
B 
B 

B 

B 

B 

B 
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Table 3-17 
Diversity of Organic Contaminants Detected In Media of Exposure Zones 

r 

L 

r 


Media and Number of Contaminants per Chemical Class | 

Exposure Zone VOCs SVOCs Pestlcides/PCBs 

Surface Water 

Ponds 3 5 0 

Seeps 19 10 6 

River 0 1 1 

Sediment 

Ponds 10 6 0 

Seeps 18 25 9 

River 2 4 6 

f 
km 
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4.0 Exposure Assessment 

A total of 28 exposure scenarios were evaluated, collectively, based on the 14 
ecological exposure zones, and the two media of concem: surface water and sediment 
(see Section 3,2), The basic type of exposure considered for each of these 28 
scenarios is media contact, which evaluates exposures to contaminants in surface 
water and/or sediment via multiple exposure routes. This exposure assessment is 
based on the simplifying assumptions that a correlation exists between the 
concentration in the medium and the magnitude of the physiological health of the 
species or communities of concem. 

4.1 Potential Exposure Pathways 

The most significant exposure pathway for aquatic biota is direct contact with 
sediment interstitial water (benthic species) and/or the overlying water column 
(pelagic species). Other pathways are direct contact with sediment, respiration of 
water, and ingestion of contaminated food and sediment. Hydrophobic contaminants 
such as polychlorinated biphenyls (PCBs) and pesticides preferentially partition into 
sediments, especially those with high total organic carbon (TOC) content, while more 
soluble compounds such as the shorter-chained phthalates are found to a greater 
degree in pore water. These physicochemical interactions of media and contaminants, 
in turn, influence ecological exposure and contaminant bioavailability. Another factor 
influencing bioavailability of contaminants and thus the exposure pathways for biota 
is surface water hardness, which determines bioavailability and toxicity of some 
inorganic compounds (metals) to aquatic biota. 

Amphibians receive a majority of their exposure via dermal/respiratory exposure to 
surface water, contact with contaminated sediments, and ingestion of contaminated 
prey. Contact with contaminated sediments may be an especially significant exposure 
route for hibernating amphibians. Amphibians have been shown to uptake significant 
quantities of some contaminants transdermally (including dermal respiration). Other 
less significant exposure routes for this group are ingestion of contaminated surface 
water and incidental ingestion of soil/sediment. 

4.2 Exposure Assessment Approach 

4.2.1 Aquatic and Benthic Communities 
The simple exposure approach described in the following paragraph served as a 
generic exposure model for entire communities of both the pelagic (water column) 
and benthic (bottom) habitats of aquatic ecosystems. Since it incorporates all major, 
direct contaminant exposure pathways and scenarios for sediment and surface water 

m _ • . •  _ •  « • -m.M.1 62374ARC«» 
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c:ompounds, its use permitted community-level risk estimates. This model M 
incorporates actual compound concentrations in sediment and the water column to 
which benthic and pelagic invertebrates and vertebrates are chronically exposed. ^ 
irhese exposures are assessed without the use of dietary exposure or bioconcentration H 
models, using acute and chronic toxicity thresholds such as EPA and State of 
Vermont ambient water quality criteria (AWQC), aquatic LOELs, and NOAA 
sediment guidelines. I 
We assume that, in general, members of the aquatic community are in continuous scontact with dissolved contaminants in the water column. Water column 
concentrations are, therefore, compared with the applicable criteria or guideline to 
iidicate the potential for effects. EPA has developed AWQC for the protection of the 
most sensitive species of an aquatic community. Contaminant concentrations in the 
v/ater column which are less than AWQC would be interpreted as having no impact 
and posing no risk to the entire aquatic community. • 
Similarly, members of the benthic community are in continuous contact with 
contaminants in the sediment. Sediment concentrations are, therefore, compared to 
NOAA sediment criteria and interpreted to indicate ecological risks, or the potential I 
for adverse effects. Use of one criteria, of course, presumes that benthic invertebrate 
communities do occur in the pond, seep, or stream or river sediments considered in 
tliis ERA. 

Tliis exposure assessment approach does not incorporate indirect exposures via • 
bioaccumulation and/or food chain transfers of contaminants for several reasons. 
Site-specific data on aquatic primary producers (phytoplankton, vascular plants), _ 
zooplankton, and other links in aquatic food chains are not available with which to M 
develop such complex exposure models. Secondly, both the AWQC and NOAA 
si^ment guidelines have been designed to incorporate considerations of both |  . 
contaminant toxicity and bioaccumulation. Therefore, these criteria do permit S 
sia^eening-level recognition of potential bioaccumulation-mediated ecological risks 
for each compound. 

1
4.3 Exposure Scenarios 

A.verage and worst-case exposure scenarios were evaluated for all surface water and 1 
segment exposure zones,respectively, by using the arithmetic mean and maximum 
detected compound concentrations in the exposure assessment models for each 
s(;parate scenario evaluated. The average exposure scenario, thus, pertains to an 3 
overall exposure zone that includes one or more sampling locations (e.g,. Seep C = 
surface water/sediment No. SW/SD-3, SW/SD-4, SW/SD-3/4) for which data from 

62374ARCN009 
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p» 

' multiple sampling events were averaged together. The worst-case exposure for each 
scenario, in contrast, is a point-specific exposure assessment at the sampling station 

pm at which the spatial and temperal maximum was reported. 

Exposure scenarios included: 

^ • Exposure of pelagic, invertebrate and vertebrate aquatic biota to surface water of 
the on-site ponds, ground water seeps, and Connecticut River. 

f* 

iH • Exposure of l)enthic invertebrates to sediments of these same three subsets of 
sampling locations throughout the study area. 

P 
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5.0 Toxicity Assessment 

5.1 Ecotoxicological Data Sources 

Ecotoxicological data reviewed during endpoint selection include: 

• NOAA Sediment Guidelines (Long and Morgan, 1990, 1991) 
• USEPA Ambient Water Quality Qiteria documents (see references) 
• Vermont AWQC 

Literature citations for soiuces of all other data presented in the tables and text of 
this report are integrated into the references for the main body of the report. 

5.2 Quantitative Dose-Response Data Used In Toxicity Assessment 

All organic and inorganic compounds, for which AWQC, aquatic LOELs, and/or 
NOAA sediment guidelines are available were evaluated. Toxicity endpoints thus 
included both acute and chronic thresholds for response. These compound-specific 
endpoints are presented for both sediment and surface water in Tables 5-1 and 5-2. 

Endpoints selected for toxicity assessment at the community level for pelagic biota, 
such as invertebrates, fish, and amphibians, are the acute and chronic Ambient Water 
Quality Criteria and Lowest Observed Effects Levels (LOEL) published by EPA in 
1976 and 1987 and adopted by the State of Vermont Water Resources Board on April 
17, 1991 (AWQC; see Table 5-1). Since, a chronic federal AWĈ C was not listed for 
silver, the value listed as the Vermont AWQC was used to assess chronic exposure to 
silver. These criteria are considered to be protective of entire, diverse aquatic 
communities, including algae, invertebrate, and vertebrate fauna. 

Endpoints selected for toxicity assessment at the community level for benthic 
invertebrates living in contact with pond, seep or river sediments are the NOAA 
sedhnent guidelines (Long and Morgan, 1990, 1991), that are applicable to botii 
marine and freshwater benthic organisms (see Table 5-2). 

I * 
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Table 5-1 
Toxicity Benchmarks for 
Compounds Detected In Surface Water 
BH Rockingham Landfill, Rockingham, Vermont 

Ambient Water Quality Criteria 

VolaWes Organic Compounds 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,1-C)inhloroethene 
1,1-Dichloroethane 
c,t-1,2-Dichloroethene 
1,2-Dichloroethane 
Chlorofbnn 
2-butarK)ne 
1,1,1-Trichloroethane 
4-methyl-2-pentanone 
2-hexanone 
Toluene 
Ethylbenzene 
Total xylenes 
Tetrahydrofuran 

Semivolatile Organic Compounds 
phenol 
4-methylphenol 
bis (2-ethylhexyl) phthalate 
4-chloro-3-methylphenol 
1,4-dichlorobenzene 
2-methylphenol 
bls(2-chloroisopropyl) ether 
2.4dinitrophenol 
4nitrophenol 
diethylphthalata 

Pesticides 
delta-BHC 
Aldrin 
Heptachlor Epoxide"* 
4-4'-DDE 
Endrin 
Alpha Chlordane 

Inorganic Compounds 
aluminum 
arsenic 
barium 
beryllium 
cadmium** 
calcium 
chromium 
cobalt 
copper" 
iron 
lead** 
magnesium 
manganese 
mercuiy 
nickel" 
potassium 
selenium 
silver" 
sodium 
thallium 
vanadium 
zinc** 
cyanide 

Acute
mg/L

-
-
-
-
-

11.6* 

-


11.6* 

118 


28.9* 

-

-

-

-


17.5 

32 

-

-


102 

-

-


0.03* 

1.12* 


-

-

-


0.23* 

-


-
0.003 

0.00052 
1.05 

0.00018 
0.0024 

-
0.36 

0.13 
0.00179 

-
0.016 

-
0.0922 


-

0.03378 


-

-


0.0024 

0.789 

-
026 

0.00123 
-

1.4 
-

0.06504 
0.022 

 Chronic 
 mg/L 

20 

1.24* 


2.56 


0.763* 


0.15* 


3.80E-06 


2.30E-05 

4.30E-06 


0.75 

0.048 


0.0053 

0.00066 


0.011 


0.00654 

1 


0.00132 


0.000012 

0.08771 


0.035 

0.00012*"* 


0.4 


0.05891 
0.0052 

* InsuHidenl data to develop crtterla. Value presented ie the L.O.E.L, as published by the EPA. 

"AWQC is based onawater hardness of SO mg/L 

*** Value listed for heptachk>r apoxkle AWCX: Is for heptachlor 

" "Vermont Water Quality Standards, Apr! 17,19S1 

->NoAWQ C established at the time 
TABLEIJCLS 05/93 
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Tabl«5-2 
Toxicity Benchmarks for 
Compounds Detectsd In Sediment 
BFI Rockingham l.andfill, Rockingham, Vermont 

NOAA Guideline Overall Apparent 
ER-L ER-M Effects Threshold 

mg/kg mg/kg 

VelaWM Organic Compounds 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Cartxm disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
c,t-1,2-Dichloroethene 
Chloroform 
2-butanone 
1,1,1-Trichloroethane 
Trichloroethene 
Benzene 
4-fnethyl-2-pentanone 
2-hexanone 
Tetrachioroelhene 
Toluene 
Chlorobenzene 
Ethybenzene 
Total xylenes 
Tetrahydrofuran - -

phenol - - -
4-methylphenol - - -
naphthalene 
2-inelhylnaphthalene 

0.34 
0.065 

2.1 
0.67 

0.5 
0.3 

acenaphthylene 0.15 0.65 0.15 
bis (2-ethylhexyl) phthalate - - -
anthracene 0.085 0.96 300 
carbazole - • • 
benzo (a) anthracene 023 1.60 550 
benzo (a) pyrene 0.4 2.50 700 
benzo (b) fluoranthene - - -
benzo (ghi) perylene - - -
benzo (k) fluoranthene - - -
chrysene 
dlbenzo (a,h) anthracene 

0.4 
0.06 

2.8 
026 

0.9 
0.1 

fluoranthene 0.6 3.6 1 
fluorene 0.035 0.64 0.35 
indeno (1,2,3-cd) pyrene - - -
pyrene 
phenanthrene 

0.35 
0.225 

2.2 
1.38 

1000 
0.26 

4-chlorD-3-nneihylphenol - - -
Total PAH 4 35 22 

Pestleldes and PCBs 
4.4'-DDE 0.002 0.015 NSD 
4,4'-DDD 0.002 0.02 NSD 
4,4'-DDT 0.001 0.007 0.006 

Inorganic Compounds 
aluminum - - -
arsenk; 33 85 50 
barium . . . 
beryllium - - -
cadmium 5 9 5 
cakaum 
chromium 
cobat 
copper 

.
80 

• 

70 

-
145 
. 

390 

. 

. 

. 
300 

iron - - -
lead 35 110 300 
magnesium - - -
manganese 
mercury 

-
0.15 

-
1.3 

-
1 

nickel 30 50 
potassium - - -
selenium - - -
silver 1 2.2 1.7 
sodium 
thallium 

. 

. 
. 
. 

. 

. 
vanadium . . . 
zinc 120 270 260 
cyankJe 

Subjective Degree 
of Confidence in 

ER-IJER-M Values 

moderate/high 
kwr/moderate 
k>w/low 

-
kjw/moderate 

-
k)w/moderate 
moderate/moderate 

-
-
-

RMderate/moderate 
moderate/moderate 
highAiigh 
low/kw 

-
moderate/moderate 
moderate/moderate 

-
k>w/low 

low/low 
moderate/k>w 
\oHAcm 

-
k)w/moderate 

-
-

high/high 
.

modecateAnoderate 
. 

highAiigh 
-

moderate/high 
-
-

moderate/high 
moderate/moderate 

-
-

moderate/moderate 
. 
. 
. 

high/high 

NSD s Not MiniciMit data 

TilBLE2JD3 ̂  * > 0  ̂  u d i m n  l guidoiin* MUbiahod osisa 

A r th i rD Lit t le 


file:///oHAcm


(0 
c 

1 
o 

(0 



Ecological Risk Assessment for BFI-Rockingham 
Work Assignment No. 23-1PB6 

Revision 1 
March 14, 1994 

Section No. 6 
Page 1 

6.0 Risk Characterization 

The following discussions of potential risks are organized by exposure zone. A 
discussion of the quantitative risks, or chemical-specific Hazard Quotients (HQs) and 
overall Hazard Indices (HI), is presented first as a basis for subsequent considerations 
of ecological risks for each exposure zone. Average and maximum "aggregate risks" 
or His (sum of all compound-specific HQs), are summarized for each exposure 
scenario. Risk calculations, HQs, and His for pelagic and benthic communities are 
based on: 

• Acute and chronic. Federal or Vermont AWQC 
• LOELs published by EPA in lieu of AWQC 
• NOAA ER-L and ER-M sediment criteria 

The risk estimates arc presented in Tables 6-1 through 6-17. These summary tables of 
compound-specific HQs for each exposurc scenario serve to identify those 
compounds that have the greatest influence on potential ecological risks. The highest 
HQs and His calculated, using either Balsam or ADL data, were selected for 
discussion purposes and conclusions regarding risk. The relative influence of the 
maximum, point-specific HQs (using compound maxima) as a factor influencing 
zone-wide risks and the spatial distribution of risks for each biotic community within 
a particular zone, also is evident in these summary tables. The following discussions 
of quantitative risk estimates, thercfore, address the extent to which the His arc 
"driven" by particular compounds, and offer possible explanations for the likely 
source(s) of these potential risks. 

Ecological risk estimates were also calculated for the inferred background/upgradient 
levels of inorganic compounds (metals), detected at the upgradient sample locations 
in both the Connecticut River (RW/RS-3) and the seeps (Seep Background, SS-30). A 
discussion of background metals levels for these media locations was presented in 
Section 3.1.4 and compound concentration levels were presented in Tables 3-2 and 
3-14. A brief account of these potential background risks from metals, which are 
quantified in Tables 6-2 and 6-14, also is provided for each exposurc scenario in the 
following discussions. 

6.1 Rlsi( Quantification 

In the following discussions. Hazard Quotients (HQs) grcater than 1.0 arc considered 
as "potentially significant risks." "Low potential risks" are defined as HQs ranging 
between 1 and 10. "Moderate potential risks" arc considered as HQs grcater than 10 
but less than 100. "High potential risks" are tiiose resulting from HQs grcater than 
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ICO, The same terminology is applied to the aggregate Hazard Indices (His) that M 
represent the sum of all individual, chemical-specific HQs for a particular 
mtsdium/location. 

I6.1.1 Surface Water 

6.1.1.1 Overview of Surface Water Risks VOCs for which AWQC are available I 
pc»se no risk in surface water, and risks from semivolatiles for which AWQC are 
available are virtually insignificant The highest chronic risk estimate resulting firom a _ 
semivolatile is a maximum chronic HQ of 1 for phenol at Seep C, A maximum acute • 
surface water risk estimate of HQ=2 was also determined for this location for 4
chloro-3-methylphenol (Table 6-8), M 

PCBs and pesticides were either not detected in surface water by Balsam's laboratory 
analyses (seeps and ponds), or were not analyzed for by Balsam (river water). No 
P(rBs werc detected in any surface water collected by Arthur D, Littie for oversight I 
puirposes, whercas several trace levels of pesticides were detected in some Arthur D, 
Littie samples (see Table 3-15). At one river (RW-3) and two seep (SW-2 and 
S^V-3/4) locations, these trace levels of pesticides in surface water rcsult in some low 
pcitential risks. 

1Metals contribute significandy to the risk estimates for surface water. At all surface 
water locations several individual hazard quotients for metals exceed one. The risk 
drivers among the metals include iron, aluminum, and lead. H 

Surface water samples at the seeps consistentiy exhibit higher contaminant 
concentrations and HQs than do the samples collected from the Connecticut River I 
and the two onsite ponds. • 

6.1.1.2 Retention Ponds No potentially significant risks are evident in pond R 
surface water from VOCs, SVOCs, or PCBs/pesticides. No analyses of surface water •• 
were performed by Balsam for Pond 2, which isfirequentiy dry. HQs exceed 1 for 
aluminum, chromium, copper, iron, lead, silver, and zinc, with a maximum chroruc S 
HQ of 17 for lead in Pond 1. Aggregate, chronic His for all compounds range up to a 
maximum HI of 57 in Pond 1. 

6.1.1.3 Seeps No potentially significant risks are evident from VOCs, SVOCs, or 
P(3s/pesticides in Balsam's surface water data for most seep locations. However, the 
maximum chronic HQ for phenol is 1 at Seep C. Arthur D. Littie's pesticide a 
analyses, however, indicated a low risk (H(J=2) for exposure to trace levels of 
heptachlor epoxide in surface water at Seep B, and for trace levels of endrin (HQ=9) 1 
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and alpha chlordane (HQ=1) in surface water at Seep C. HQs also exceed 1 at one or 
more seep locations for arsenic, aluminum, cadmiimi, chromium, copper, cyanide, 
iron, lead, mercury, nickel, and zinc, with maxima as follows: 

iron - maximum HQ = 505 at Seep area C 
lead - maximum HQ = 389 at Seep area A 
aluminum - maximum HQ = 266 at Seep areaH 
mercury - maximum HQ = 83 at Seep area A 
copper - maximum HQ = 70 at Seep area A 

y 	 zinc - maximum HQ = 67 at Seep area A 
chromium - maximum HQ = 29 at Seep areas G and H 
silver - maximum HQ =18 at Seep area C 
cadmium - maximum HQ = 6 at Seep area C 
cyanide - maximum HQ = 3 at Seep area E 
nickel - maximum HQ = 5 at Seep area A, and 
arsenic - maximum HQ = 2 at Seep areaE 

Aggregate, acute and chronic His for all compounds range up to a maximum HI of 
1,171 at Seep A. 

6.1.1.4 Connecticut River No potentially sigiuficant risks are evident in river water 
from VOCs, or SVOCs, at either the background or downstream locations. As noted 
above, pesticides/PCBs were not analyzed for by Balsam in the river water. However, 
PCB/pesticide analyses of river water by Arthur D. Littie indicated a low potential 
risk (HQ=3) from exposure to alpha-chlordane in surface water at sample location 
RW-3 (Table 6-15), HQs for metals in river water exceeded 1 for aluminum, 
chromium, iron, and lead, with a maximum chronic HQ of 47 for iron. Aggregate, 
chronic Hazard Indices (His) for all compounds range up to 100 at tiie non-
background locations, HQs at the "background" river station also exceeded 1 for both 
aluminum (max. HQ=5) and iron (max. HQ=7), and the chronic aggregate HI 
maximum at this background location is 13. 

6.1.1.5 Comparison of Surface Water Risks Using Arthur D. Little vs. Balsam 
Data Ecological risks were estimated based on the analytical oversight data from 
samples collected by Arthur D. Littie during Balsam's Round 3 sampling event (see 
Table 6-15). Oversight sampling was conducted for sample locations: 
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Pi •	 River surface water (RW-2A) 
•	 River Background (RW-3) 
•	 Surface water at Seep B (SW-2), Seep C (SW-3/4), Seep E (SW-6), Seep G 

(SW-9 and SW-32), and SW-35 (sample from closed pipe section flowing to 
SeepG) 

No oversight surface water sampling was conducted on Ponds 1, 2, or 3, nor at Seeps 3 
Al, D, F, H, and Background Seep, In general, at the shared sampling locations good 
correspondence was found between the compound-specific risks (HQs) and aggregate 
risks (His) for VOCs, SVOCs, and inorganic compounds, generated using the two 
independent datasets (see Table 6-17). No potentially significant risks are evident in 
eitiier dataset for VOCs or SVOCs. 1 
The following discussion highlights discrepancies in the risk calculations for 
pesticides and inorganics, between the two datasets, for shared sampling locations 
\^ithin each of the exposure zones. 

Connecticut River - "Background." The average acute and chronic, aggregate surface 
u'ater His for compounds detected at the Connecticut River background location, 
based on a single oversight sample, are 0.04 and 3, as compared with average His of 
0.3 and 5 (maximum His of 0.4 and 13) based on Balsam's 1991 and 1992 data. The H 
oversight chronic maximum HI of 4 is mostiy due to one pesticide, alpha chlordane 
(0.014 ug/L; chronic HQ=3), whereas the maximum aggregate HI of 18 calculated 
fiom the Balsam data is attributed primarily to the levels of aluminum (HQ=5) and I 
iron (HQ=7). Pesticide analyses were not conducted on the Balsam surface water • 
simiples. These minor differences in the aggregate His may merely reflect the limited 
size of the oversight dataset. B 

Cormecticut River. Only inorganic compounds exhibit HQs that exceed 1, in RW-1, _ 

R.W-2 and/or RW-2A (oversight); pesticides were neither analyzed for by Balsam nor ^ 

detected in the oversight sample. Acute and chronic aggregate His for metals in a 

single oversight sample of Connecticut River water are 0.007 and 3, respectively, p| 

\\'hile the His calculated with Balsam's data from three events averaged 0.7 and 18 ^ 

(with maxima of 3 and 100). These His differ because: 


m 
•	 Aluminum, iron, and lead account for 95% of the maximum HI calculated with y 

Balsam data for three sampling rounds, and were detected at much lower 
concentrations during the single RI oversight sampling event 1̂  

d 
•	 Chromium, which accounts for 4% of the maximum HI in river water (at RW-2), 

based on Balsam data, was not detected in a single oversight sample ^ 
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These discrepancies may merely reflect the insufficient coverage, by the single 1992 
oversight sampling event, of the temporal variation in contamination levels that was 
documented during Balsam's three rounds of data collection between October 1991 
and October 1992. Nevertheless, the acute and chronic His derived from oversight 
data for river water are comparable, falling within one order of magnitude of the 
average His generated from the Balsam data for a two year period. 

Seeps. In most cases, the average chronic and acute aggregate His calculated using 
oversight vs. Balsam data, are comparable or differ by a single order of magnitude. 
Greater discrepancies between maximum HQs and His, calculated with oversight vs. 
Balsam data, are usually due to differences in metal concentrations. Examples of 
these discrepancies in HQs and His of the seep surface water samples collected by 
Arthur D. Littie and Balsam, include: 

•	 Seep B - Iron was not detected in the oversight analyses, whereas a chronic 
maximum HQ of 145 was calculated for iron using Balsam data. Oversight 
analyses revealed several pesticides, including heptachlor epoxide (HQ=2), 
whereas no pesticides were detected in Balsam's water sample at Seep B. 

•	 Seep C - The aggregate His for this location did not differ significandy from 
those generated using the Balsam data. However, none of the pesticides detected 
in the oversight samples, such as endrin (HQ=9) and alpha chlordane (HQ=1), 
were detected in cortesponding Balsam samples. 

•	 Seep E - The oversight data for iron translates into a chronic maximum HQ of 4. 
as contrasted with an iron HQ of 49, based on the Balsam data. Average 
aggregate chronic His at this seep also differ by only one order of magnitude 
between the Balsam and oversight data. Acute HQs and His at this location, 
however, arc very similar using both datasets. 

Seep G - Chromium was not detected in the oversight data, but was reported by 
Balsam at a maximum concentration of 0.314 mg/L, resulting in an acute 
maximum HQ of 20, and a chronic maximum HQ of 29. 

6.1.2 Sediment 

6.1.2.1 Overview of Sediment Risks Sediment-mediated ecological risks could not 
be calculated for VOCs, and many other specific contaminants, due to a lack of 
NOAA guidelines. Based on the NOAA guidelines for selected SVOCs (mostiy 
PAHs), pesticides, and metals, sediments pose much less ecological risk than surface 
water samples from coincident locations. Estimated sediment ecological risks are 
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generally low for both individual compounds (HQs) and aggregate His. The highest
chemical-specific HQ is that calculated for phenanthrene (HQ=10 based on the
oversight data) which was detected at Seep B with numerous other SVOCs that 
contribute to the highest site-wide aggregate maximum ER-L of 54. Additionally,
4,4-DDT (HQ=8), which was detected (togetiier witii 4,4-DDD) at Seep area E. These
pesticides contributed about 33% of the maximum aggregate ER-L HI of 30 for this 
seep location; the balance of this point-specific maximum aggregate HI is derived
from the chemical-specific HQs for selected PAHs and metals.

 •• 
^ 

• 
§ 

• 
 i  l 

6.1.2.2 Pond  s No potentially significant risks are evident in the sediment of Ponds 
1, 2 and 3 from VOCs, SVOCs, PCBs/pesticides, and most inorganics; HQs of 1 
were calculated for copper and nickel in Pond 1, Pond 1 also has the highest 
maximum, chronic, aggregate ER-L HI, for sediments, totalling 5. 

3 
s 

6.1.2.3 Seeps No potentially significant risks from VOCs are evident in seep 
isediments. Low potential risks, however, are evident for a few SVOCs, specifically 
iFbr a few of the polynuclear aromatic hydrocarbons (PAHs), such as phenanthrcne 
i^Q=10 at Seep B) and fluorene (HQ=8 at Seep B). An aggrcgate HI of 46 is 
estimated for PAHs in Seep B sediments, so that PAHs contribute most of the 
aggregate risk (HI=54) for Seep B. PCBs werc not detected in any samples. 
Pesticides were detected only at Seep area E, resulting in an aggregate pesticide HI 
of 10 for 4,4-DDD and 4,4-DDT. It should be noted, however, that PCB/pesticide
iuialyses were not performed on samples from Seep area H or the Seep Background.
Inorganics pose the only other potentially low, chemical-specific risks, with HQs 
l^eater than 1, but less than 10, for arsenic, mercury, nickel, and zinc, with a
maximum chronic (ER-L) HQ of 5 for zinc at Seep B. 

H 

H 

B 
• 

H 

i\ggregate, maximum chronic His in seep sediments exceed 1.0 at one or more seep
locations, with a few locations in excess of 10, such as: 

 yx 

HI=54 at Seep area B (driven by PAHs and metals)
HI=30 at Seep area E (driven mostiy by PAHs and the two pesticides) 

i i 
 i  | 

It is also noteworthy that the ER-L and ER-M, aggregate His at the background seep,
respectively are 9 and 2 based on a single sampling event. 

*i 
 |  | 

6.1.2.4 Connecticut River No potentially significant risks are evident in river 
s;ediment from VCKDs and S V O C s  . PCBs/pest ic ides were not analyzed in river 
sedimen t by Ba lsam . Inorganic sediment H Q  s d  o not excee  d 1 for ei ther the
backgroun  d or downs t rea  m station. T h  e max imum , acute aggregate H  I is 3 for the
backgroun  d station, whereas that for the downs t rea  m stations (RS  I and RS2  ) is 2 . 

m 

^ 
 Mi 
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6.1.2.5 Comparison of Sediment Risks Using Arthur D. Little vs. Balsam Data 
Ecological risks from exposures to sediments of the site area were estimated based on 
the analytical oversight (lata from samples collected by Arthur D. Litde during 
Balsam's Round 3 sampling event (see Table 6-16). Oversight sampling of sediments 
was conducted at the following sample locations: 

Connecticut River (RS-2A) 
• Connecticut River Background (RS-3) 
• Seep B (SS-2), Seep C (SS-3/4), Seep E (SS-6), Seep G (SS-9 and SS-33) 

No oversight sediment sampling was conducted in Ponds 1, 2, and 3, or in Seeps A, 
D, F, H, and the Background Seep. 

The oversight analytical data and resulting risk estimates (HQs and His) concur very 
well with the cortesponding Balsam data. As with the risks estimated for surface 
water contaminants, the aggregate His calculated with oversight data for the 
Connecticut River, river background, and most seeps are slighdy lower than those 
calculated using the Balsam data. At Seeps B and G, the oversight data result in 
slightiy but insignificantiy higher, maximum aggregate His, than the maximum 
aggregate His based on Balsam data, due to higher SVOC levels detected in the 
single oversight sample. 

6.2 Qualitative Ecological Risks 

The following discussion briefly highlights the qualitative significance of the 
foregoing risk ecological risk calculations discussed above. A brief account of these 
risks is provided for each of the exposure zones, which include the onsite seeps and 
ponds, terrestrial seeps between Route 5 and the river, and the Connecticut River 
itself. 

The ecological implications of various uncertainty factors, pertaining to the exposure 
models used in this ERA, also are discussed below in the Uncertainty Section 
(Section 7.4). 

6.2.1 Risks at the Organism Level 

6.2.1.1 Retention Ponds Although the maximum surface water risks in Pond 1 are 
m(xierate (Hl=57), and driven by naturally occurring inorganics such as aluminum, 
chromium, iron, lead, silver, and zinc, this pond is only shallowlyflcxxied for short 
periods of time and does not support any fish populations. No surface water was 
sampled from Pond 2, which also provides no aquatic habitat. Although ecological 
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ocposures of aquatic organisms are realistic more for Pond 3, which is permanenfly 
flooded and inhabited by fish and frogs, only low risks (maximum HI=7) were 
estimated in this area, again driven by naturally occurring inorganics such as iron and 
lead. 

Risks to organisms from exposure to contaminants in sediments of the onsite ponds 
ai'e insignificant for Ponds 2 and 3, Even maximum sediment risks estimated among 
thie ponds, estimated as low in Pond 1 (maximum HI=5) for benthic invertebrates, 
were driven mostiy by copper and nickel. Since Pond 1 is only flooded following Irainfall events, this low risk can be considered as qualitatively insignificant at the 
oirganismal and higher levels of ecosystem integration. 

6,2.1.2 Terrestrial Seeps Potential surface water risks to individual organisms 
rainge from insignificant to high, witii the greatest risk (x:curring at tertestrial Seep A 
(maximum HI=1,171), located within the landfill. These risks arc driven mostiy by 
inorganics, whereas trace levels of a few, sporadically detected pesticides amounted 
tci a low (sum of HQs=10), aggregate risk for alpha chlordane and endrin at Seep C, 
Even the highest risk estimates for surface water of the tertestrial seeps, onsite (Seep I 
A) and along Route 5 (Seeps B, C, and E), are of littie ecological concem at the " 
0]-ganismal level. Moreover, the highest current risks are of no long-term ecological 
concem, because: T 

•	 Seep A will be capped 

H 
All of the forested, tertestrial seeps located between Route 5 and the Connecticut 

River lack true aquatic habitats and biota p. 


ui 
•	 These roadside and riverside seeps are unlikely to receive significant levels of 

landfill-derived contaminants, in either overburden or bedrock ground water, after f̂  
the landfill is capped and while the leachate interceptor trench continues to ^ 
function effectively 

Sisdiment-mediated risks at the tertestrial seeps range from insignificant to moderate, 2 
with a the maximum aggregate risk being moderate (HI=54) at Seep B, and are 
diiven mostiy by polynuclear aromatic hydrocarbons (PAHs) and inorganics. •( 
Pesticides also drive seep sediment risks, although these were only sporadically d 
dtstected at trace levels in the oversight samples, contributing a maximum subtotal 
pissticide HQ of 10, at Seep E (4,4-DDD and 4,4-DDT). ^ 
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I 6.2.1.3 Connecticut River Low to moderate, surface water risks (maximum 
•• HI=100) to aquatic biota in the Connecticut River are entirely attributed to elevated 

levels of naturally occurring inorganics, among which iron (H(3=47) is the most 
r influential risk driver. However, this maximum risk is comparable to that observed at 
^ the "background" river location (maximum HI=13) at RW-3, so that the site's 
P, influence on background risks to aquatic biota of the Connecticut River appears to be 
t negligible. However, SW-RW-3 is downgradient of Seep E and may be influenced by 

site-derived compounds. Therefore, for the August 1993 sampling a new background 
m location was identified (RW-4) and sampled. Data for the new background location 
t results in a lower HQ/HI than was computed for the site-affected "background" 

E 
location using 1991 and 1992 data. At tiie same time, however, the HQs/HIs for all 
downstream river locations were significantiy lower in August 1993 than in 1991 or 

E 
1992. The approximate HQs for iron in surface water is 0.3 at the new background 
location, and the new aggregate surface water HI is 3. The HQs for iron in the three 
sample downstream river samples do not exceed 1. This decease in risk ass(x:iated 

with the most recent samples may, at least in part, be attributable to functional t effectiveness of the leachate interceptor trench. Sediment risks in the river range from insignificant to low, with a maximum 
aggregate HI of 2.0, driven entirely by inorgaiuc compounds for which individual 
HQs are all less than 1.0. At the organismal level, therefore, sediments at these river 
locations do not pose any ecological risk. 

r 6.2.2 Risks at the Population Level 
U No significant risks are expected at the population level for any of the exposure 

zones, even under worst-case conditions. Very few, if any, individuals of aquatic 
r species and forest-dwelling amphibians are likely to be exposed to even the highest 
•• detected levels of site-derived contamination, which are consistentiy found in 

terrestrial seeps. Risks to individual aquatic organisms inhabiting Pond 3 also are 
insignificant, at the population level, in view of the small size of this manmade pond, 

d and the vast expanses of undisturbed, aquatic habitats found locally in surrounding 
areas. 

' " 6.3 Reassessment of Risks Based on New 1993 Data 

r Subsequent to the completion of this ecological risk assessment, surface water and 
d sediment samples were collected in August and September, 1993, by the Balsam and 

Pf split witii Arthur D. Littie. The analytical results for tiie August and September, 1993 
y samples were compared with the historical maximum compound concentrations 

presented in Tables 6-1 through 6-14. This comparison was conducted with validated 
p Balsam data for all analytes and locations that werc available. For compounds not 

_ _ _  ̂  _ _ _ 62374ARC«» 
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arialyzed by Balsam, (i.e, SVOCs, pesticides and PCBs), the analytical results from ^ 

the unvalidated Arthur D. Littie split-samples were used. Point by point comparisons ^ 

were made for l(x;ations that were sampled during the August and September 1993 

sampling. If the new concentration was significantiy different (increase by 1 order of ^ 

magiutude), then it was noted and a new hazard quotient (RQ) was manually 

computed (but not added to the risk quotient tables), to estimate the incremental _ 

increase in risk. Locations that were not sampled and therfore have not been B 

evaluated, include: surface water and sediment from Ponds 1, 2, 3, and Seep A, D, H, 

as well as surface water from seeps B, C, and G, In addition, sediment samples from ,  . 

S««ps B, C, and E were analyzed only for inorganics by both Balsam and Arthur D, ^ 

Littie. 


Tins comparison indicated that most of the compound concentrations in surface water 

and sediment of the Connecticut River, landfill retention ponds, and seeps are not 

increasing. However, several new compounds have been detected and the 

concentrations of some previously detected compounds (especially inorganics) have 
 3
increased significantiy in surface water and sediment of the Connecticut River and 
seeps. Nevertheless, since even these few increases do not add sigiuficant ecological 
risk increments, the risk estimates, conclusions, and recommendations, as originally 3 
stited in the Draft ERA Report, dated October 6, 1993, have not changed. 

Tliese newly detected compounds and increased concentrations, however, are noted I 
below for consideration during future monitoring. 

Cormecticut River. Two new VOCs, acetone and tetrachloroethene, and four new ll 
SVOCs were detected in the surface water. In the sediment, seven new SVOCs were 
de;tected, and the concentrations of two inorgaruc analytes, luckel and zinc, were I 
significantiy higher. " 

Seep C. In the sediments of Seep C one new inorganic, cadmium, was detected, and j 
the concentration of lead was significantiy increased. d 

Seep E. In the surface water of Seep E aluminum and zinc were detected at j 
significantiy higher concentrations. The incremental risk from zinc for acute exposure 
increasedfirom 2 to 47 and for chronic exposure from 4 to 52, The HQ increases for _ 
zinc werc the grcatest incremental risk increase based on the new data. In Seep E j 
sediments the concentrations of nickel and zinc significantiy increased, and four 
p<;sticides and eight SVOCs werc detected that were either previously undetected or 
increased significantiy in concentration. 3 

62374ARO009 
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Seep F. Three new compounds werc detected in tiie surface water of Seep F. In the 
sediments of Seep F 13 inorganics were either previously undetected or significantiy 
increased. The increased concentrations of lead, nickel, and zinc resulted in HQs 
which exceeded 1. In addition, three new SVOCs were detected in Seep F. 

Seep G. Seep G sediment had 14 new or significantiy different inorgaruc values; of 

t these, only the concentration of zinc resulted in an HQ that exceeded 1. There were 
two new pesticide/PCBs and eight SVOCs detected. It is important to note tiiat this is 
the first time a PCB, Aroclor 1242, has been detected in the study area. The reported 
Aroclor concentration, 34 ug/kg, resulted in a NOAA ER-L based HQ of less than 1. 

fk Even the most significant increases of inorganic compound concentrations at a few 
1̂  seep sediments are qualitatively insignificant from a risk perspective, due to a lack of 

true aquatic habitat at these seeps. Iliese temporal concentration fluctuations, thus, 
»n should not cause any adverse ecological risks to either the seep or nearby river 

habitats, although they should be routinely monitored to verify that these are mearly ^ 
fluctuations rather than the beginning of a trend of increasing deposition rates at the 
seeps. 

6.4 Conclusions 

r 
^ Qualitative ecological risks from site-derived contaminants in surface water and 

sediments are insignificant, with surface water consistentiy posing higher His than 
•^ associated sediments at coincident locations. Actively flowing seeps consistentiy 
4|i exhibit the highest risks, followed by the onsite retention ponds, with risks in the 

Connecticut River being the lowest. However, the aquatic ecological exposure 
P scenarios evaluated for the ponds, seeps, and river exposure zones are realistic only 
" for Pond 3 and the Connecticut River, both of which are permanentiy flooded 

habitats. The low risks to biota of Ponds 1 and 2, considered ecologically 
insignificant at a population, local, and regional level, are not expected to increase in 
the future, since leachate migration into these ponds should cease after the landfill is 
capped. 

^ Although the least contaminated seeps located near the river are potentially accessible 
^ to aquatic biota firom the river during temporary periods of river flooding, such 
f̂  temporary access and exposure would be accompanied by significant dilution of the 

contaminant concentrations emanating from these seeps. Considering the highly 
p, conservative exposure assumptioiis made in this ERA, however, even the highest of 
^ the quantitative ecological risks can safely be regarded as overestimates of actual 

zone-specific and site-wide risks. Overall, therefore, curtent ecological risks are of 
littie, if any, concem at the organismal, population, and community levels of 

62374ARCM)9 
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ecosystem integration. The slight risks attributable to past discharges of contaminated m 
ground water, to the retention ponds, terrestrial seeps, and Connecticut River, 
moreover, are expected to be fully eliminated with landfill closure and the continued 
effectiveness of the leachate interceptor trench. Current ecological risks from I 
continuing discharges of site-derived contaminants, migrating via bedrock ground 
water to discharge points at the riverside seeps, are very low or non-existent for most (^ 
contaminants. Although the risks from these bedrock aquifer contaminants are already ^ 
insignificant, both at the seeps (no aquatic biota) and in the Connecticut River 
(dilution/nuxing factors), these risks also are likely to be further reduced after the 
laindfill is capped. 3 
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TABLE e-1 
RISK CHARACTERIZATION FOR COMPOUNDS DETECTED 
IN CONNECTICUT RIVER WATER AND SEDIMENT 
BFI-ROOCKINGHAM LANDRLL 
ROCKINGHAM, VERMONT 

Rlvnr Water Rlv«rH««»mi>nt« 

Maximam 
mR/L 

Average 
mji/L 

Location of 
Maximum 

Hazard Quotients** 
Average Maximum 

acute chronic acute chronic 
Maximum 

mg/kif 
Average
m«A(r

 Location of 
 Maximum 

Hazard Quotients*** 
Average Maximum 

Vnlatlie Organic Rnmwiunda! 
acetone 
2-butanone 

. 0.13 
0.029 

0.06
0.013

 SD-RS-2B 
 SD-RS-2B 

Haiwlvoiatna Organic Comonund«! 
4-methylphenol 
bis (2-ethylhexyl) phthalate 

0.002 J 0.002 SW-RW-2 
0.26 0.126 SD-RS2C 

P«.tlcM«./Pf!R«N/A 

f nnrganlc nomnounilM (tntant 
aluminum 
arsenic 
barium 
beryllium 
calcium 
chromium 
cobalt 
copper 

iron 
lead 
magnesium 
manganese 
nickel 
potassium 
sodium 
vanadium 

24.9 J E

0.128 E 
0.0011 E 

14 
0.04 E 

0.026 E 

47 J E 
0.0198 J E 

17.5 E 
1.6 J E 

0.0463 E 
6.66 
16.7 

0.0476 
0.0026 

E 
E 
E 

 4.388 E

0.0269 E 
0.0008 E 
11.917 
0.0084 E 
0.0066 E 

8.362 E 
0.0037 E 

4.23 E 
0.332 E 

0.0126 E 
2.363 E 

7.33 E 
0.0097 E 
0.0017 

 SW-RW-2 

SW-RW-2 
SW-RW-2 

SW-RW-1,2 
SW-RW-2 
SW-RW-2 

SW-RW-2 
SW-RW-2 
SW-RW-2 
SW-RW-2 
SW-RW-2 
SW-RW-2 
SW-RW-2 
SW-RW-2 
SW-RW-2 

0.006

0.6

0.1 

0.02

0.03

 0.2 0.008

 0.8 3 

0.6 

0 1 0.06

 0.03 0.04

33 

 0.2 

47 
16 

 0.5 

 0.04 

11000 
2.8 

44.6 
0.69 
6390 
18.9 
11.6 
26.2 

21900 
9.7 

6290 
626 
22.1 
1430 

21.9 
80.2 

E 
E 
E 

E 

E 
E 
E 

E 
E 
E 
E 

E 
E 

7868 
1.9 

31.2 
0.6 E 

2866 E 
13.8 
8.2 

18.2 
16900 

6.8 
4670 E 

387 E 
16.7 
1040 

16.9 
64.6 

SD-RS-2B 
SD-RS-2B 
SD-RS-2B 
SD-RS-2B 
SD-RS-2B 
SD-RS-2B 
SD-RS-2B 
SD-RS-2B 
SD-RS-2B 
SD-RS-2B 
SD-RS-IB 
SD-RS-2B 
SD-RS-2B 
SD-RS-IB 

SD-RS-2B 
SD-RS-2B 

0.06

0.2

0.3

0.2

0.6

0.5

 0.02

 0.1

 0.06

 0.06

 0.3

 0.2

 0.08

 0.2

 0.4

 0.3

 0.7

 0.7

 0.03 

 0.1 

 0.06 

 0.09 

 0.4 

 0.3 

TOTAL HAZARD INDEX 0.7 18 IOO 2 0.8 2 1 

NOTE: 
* * Surface Water hazard quotiento are based on Federal AmUent Water Quality Criteria found on Table 6-1 
*** Sediment hazard quotients are based on NOAA sediment guidlines found on Table 6-2 
N/A = Not analyzed for during the 10/91,3/92 and 10/92 rounds 
J = Concentration is estimated 
E = Exceeds upgradient concentration (inorganics only) 

3/iy94 
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TABLE S-S 
RISK CHARACTERIZATION FOR COMPOUNDS DETECTED 
IN CONNECTICUT RIVER WATER AND SEDIMENT (BACKQOUND) 
BFI-ROCNNQHAM LANDFILL 
ROCKINQHAM.VERMONT 

RivBT W«fair m . A » i » m n i l ^ H tv« r « « J l m « . i t (TU..V«>mn.iH 

Haurd Quotients** Haiard Quotienta*** 
Maximum Average Average Maximum Maximum Average Average Maximum 

rog/L mg/L acute chronic acute chronic mgto mg/ht ER-L ER-M ER-L ER-M 

methylene chloride - 0.18 0.106 
acetone 0.005 J 0.005 -
2-butanone 0.06 0.042 -
« « m l v n l . t « . O r « i . l a C o n r n n u n J a 

nuoranthene - 0.071 J 0.071 0.1 0.02 0.1 0.02 
pyrene 0.057 J 0.067 0.2 0.03 0.2 0.03 • 
Pea t ie ldaa /PCR>iN/A 

aluminum 3.96 J 1.434 9240 7643 
araenic 2.1 1.8 0.06 0.02 0.06 0.02 
barium 0.0256 0.0132 39 32.3 
cadmium 1.3 J 0.73 0.1 0.08 0.3 0.1 
calcium 15.3 13.8 2160 1890 
chromium 0.006 0.0036 0.! 2 0.3 0.4 0.6 19.3 16.2 0.2 0.1 0.2 0.1 
cobalt 8.8 7.2 
copper 10 15.4 0.2 0.04 0.3 0.05 

iron 7.13 J 2.67 16600 13800 
lead 0.8 8 0.2 0.07 0.3 0.09 
magneiium 2.24 1.92 4660 3870 
manganen 0.286 J 0.139 314 238 
nickel 18.2 15.8 0.6 0.3 0.6 0.4 
potaisium 1.9 1.73 1060 762 
selenium 0.067 0.42 
sodium 7.27 5.68 
vanadium 0.0078 0.0038 18.9 16.1 
sine 0.0032 J 0.0  0.04 0.06 0.05 64 46.3 0.4 0.2 0.5 0.2 0.0022 0.03

TOTAL HAZARD INDEX 0.3 S 0.4 IS 2 0.9 3 1 

NOTE: 
** Surface Water haiard quotients are based on Federal Ambient Water Quality Criteria found on Table 6-1 
*** Sediment hazard quotients are based on NOAA sediment guidlines found on l^ble 6-2 
N/A - Not analyzed for during the 10/91,3/92 and 1(V92 rounds 
J - Concentration is estimated 

ADL Project 62374-62:BFIEC01.XLW Page 1 of 1 
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TABLE 6  ̂  
RISK CHARACTEniZATION FOR COMPOUNDS DETECTED 
IN DRAINAQE POND 1 WATER AND SEDIMENT BFI-ROCKINQHAM LANDFILL 
ROCKINQHAM, VERMONT 

PnnJ 1 W.fa- P M I J I Hwllmant 

HtzsrdQucUenta" Haza idquot ien ts"* 

Maximum Average Average Maximum Mtximum Average Avenge Maximum 


mgfl. mn/L acute chionk acute chronic mdftii ER-L ER-M ER-L ER-M S S B / ^ 

chlorocthan« . . . 0.01 J 0.072 
ac«tone 0.016 O.O106 0.47 J 0.070 -
2-butaaoQfl 0.27 J 0.04 
4-iii«thyl-2-(MnUnoae 0.003 J 0.003 . 
2-htxanone 0.01 J 0.007 . 
toluene 0.012 J 0.0073 0.0004 - 0.0007 

finmlYnlaMI* ftrwrin finmimundii 
phenol O . U  i 0.06 O.OOa 0.02 0.01 0.06 0.11 J 0.11 
bit (2-€thylhexyl) phthalate 0.92 J 0.B67 . . 
benio (b) fluoranthene o.oeo J T 0.06BT . 
benzo (k) fluoranthene o.oes J T 0.06ST . 
fluoranthene 0.008 J 0.068 0.1 0.02 0.1 0.02 . 
pyrene 0.064 J 0.064 0.2 0.03 0.2 0.03 . 
2*nMthyIphenol 0.21 J 0.077 
4-nitrophenol 0.003 J 0.003 0.013 0.02 0.013 0.02 
dietlvlphthalato 0.011 J 0.006 
T o U P A H 0.03 

NonttUttcttd 

fwf t i -^^wl* . r.r.mtw.i iw J « ttnimS\t 

aluminum 3.06 1.973 3 4 21200 11247 . 
arvenic 0.00S2 J 0.0042 0.01 0.09 0.01 0.11 6Ji J 3.4 0.1 0.04 0.2 0.06 
barium 0.006 0.0702 09.1 49.1 • 
beiylllum 0.24 0.24 
cadmium 0.00066 0.00066 0.3 0.8 0.3 0.8 
calcium 240 J 1408 3370 2330 . 
chromium 0.0121 0.0093 0.6 OJ 0.8 1 34.7 18.9 0.2 O l 0.4 02 
cobalt 0.0126 0.0089 21.6 11.6 . 
copper 0.02M 0.0113 X 4 6 8 J 3 3 J 0.6 0.00 1 0.2 » 
iron 14.9 8.26 8 . 16 40100 22300 

lead 0.0222 0.0106 0.3 8 0.7 17 178 9JS 0.3 0.09 0.6 0.2 
magneaium 36.6 20.88 10700 8780 . . 
manganeee 6.18 36.66 877 381 . . . 
nickel 0.0108 J 00097 0.01 0.1 0.01 0.1 41Ji 23.6 0.8 0.6 0.8 
potasaium 26.6 17.117 3630 1906 . . . 
ailver 0.0017 0.0017 14 1 14 
aodium 69.8 40.7 77.2 60.4 - - . 
vanadium 0.0242 0.0100 46 26 . 
zinc 0.0696 0.03 0J> 0.6 1 1 108 J 62.4 0  8 0.2 0.9 0.4 

TOTAL HAZARD INDEX 4 87 7 87 8 1 s a 

NOTE: 
** Surlace Water hacard quotients are based on Federal Ambient Water Quality Criteria found on Table 6-1 
*** Bedtmant hazard quotients are baaad on NOAA aediment guidlUiaB found on Table 6-2 
J • Concentration ia estimated 
T • Concentration ia used In computing total PAH for thoee PAHs lacking diamlcaUpeclflc NOAA aadiment aediment guidelines. 

ADL Project 62374.62:BnGC01JCLW Pi«s]ori 
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TABLE 6-4 
RISK CHARACTERIZATION FOR COMPOUNDS DETECTED 
IN DRAINAQE POND 2 SEDIMENT 
BFI-ROCKiNQHAM LANDFILL 
ROCKINGHAM, VERMONT 

PnnJgHniHiniiiit 

Hazard Quotients*** 
Maximum Average Average Maximum 

mg/kg m i ^  g ER-L ER-M ER-L ER-M 

VnlaHlB Orfanlc Cnmpnundii** 
acetone 0.026 J 0.011 
2-butanoDe 0.009 0.006 
total xylenes 0.002 J 0.002 
tetrahydrofuran O.OIJ 0.001 

SamlvnltttlU Orgamlg Cnmnoundm 

None deiecled 


Pnat lc lJ i i /PCBai 
None detected 

I n n r m n i c C n m ^ n n S n rtotalli 
aluminum 7460 J 6785 
araenic 2.3 1.8 0.05 0.02 0.07 0.03 
barium 26 J 20.2 

beryllium 4.7 L7 
cadmium 0.94 0.54 0.1 0.06 0.2 0.1 
calcium 2860 J 2220 
chromium 14.6 10.6 0.1 0.07 0.2 0.1 
cobalt 7.5 6.6 
copper 22.3 17.7 0.3 0.06 0.3 0.06 
iron 17100 J 13733 

lead 6.2 J 4.9 0.1 0.04 0.2 0.06 
magnesium 3940 3070 

manganese 306 J 243 
nickel 16.1 13.8 0.5 0.3 0.5 0.3 
potassium 1300 968 
•odium 163 J 118 
thallium 0.48 0.32 

vanadium 19.4 14.3 
40.6 J 36.6 0.3 0.1 0.3 0.2 

TOTAL HAZARD INDEX 1 0.7 2 0.8 

NOTE: 

** Tetrahydrofurem was analyzed for only during the 10/91 round. 

**** Sediment hazard quotienta are baaed on NOAA sediment guidlines found on Table 5-2 

J - Concentration is estimated 
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TABLE 0  4 
RBK CHARACTERIZATION FOR COMPOUNDS DETECTED 
IN DRAINAQE POND 3 WATER AND SEDIMENT 
BFI-ROCKINQHAM LANDRLL 
ROCKINQHAM, VERMONT 

ZuiifVmttiT 

Hazard QuotienU** Hazaid QuotlenU*** 
Maximum Average Average Maximum Maximum Average Avenge Maximum 

m  ̂  mRfL ER-L ER-M ER-L ER-M " l / lW _ S B * K 

chloroethane 0.59 0.074 . . 
methylene chloride 0.062 0.042 0.008 J 0.008 . 
acetone 0.18 0.029 . 
caibon disulfide 0.095 0.02 . 
chloroform . 0.1 0.019 . 
2-butanone 0.028 J 0.012 • 

phenol 0.013 0.0077 8E-04 0 0 0.01 
4-methylphenol 0.001 J 0.0001 . 
bla (2-athylh«yl) phthalate 0.18 014 
benzo (b) fluoranthene 0.068 J T 0.034 T 

benzo (k) fluoranthene 0.068 J T 0.034 T 
fluoranthene 0.067 J 0.034 0.06 0.01 0.1 0 0 2 

pyrene 0.064 J 0.3 0.9 0.1 0.2 0.02 
2-methylpheDol 0.004 J 
T o t a l PAH 0.116 0.068 0.02 0.002 0.03 0.003 

Non* dtUcttd 

In«F>Miln roMPOunda ftotal^«i 

aluminum 0.927 0.381 10000 7710 - - -
anen ic 3.9 J 1.9 0.06 0.02 0.1 0.06 

barium 0.0331 0.021 47.9 26.7 - - -
beryllium 0.27 0.22 - - - -
calcium 47 26.197 3000 1660 - - -
chromium 18.1 12.1 0.2 0.08 0.2 01 
cobalt 
copper 

12.6 
48 

8.1 
23.8 

-
03 

. 
0.06 

. 
0.7 

-
01 

iron 3.68 1.646 . 2 - 4 19700 J 14883 - . . -
lead 0.0026 0.0012 0.04 0.9 0.07 2 8.8 6.8 0.2 0.06 0.3 0.08 

magneiium 
manganeie 
nickel 

6.41 
1.68 

0.0096 

3.5 
0.75 

0.0093 

-
. 

0.01 

-
-

0.1 

-
. 

0.01 

-
-

0.1 

6590 
237 

22.3 

3637 
181 

16.8 
-

0.6 

-
-

03 
. 

0.7 

. 
-

0.4 
potaiiium 6.09 3.69 . . . . 1720 923 . . . -
•odium 9.86 6.71 . . . . 76.8 42.9 - - . -• 
vanadium 22.7 15.6 - . . -
zinc 61.9 J 46.2 0.4 0.2 06 0.2 

TOTAL HAZARD INDEX 0.06 S 0.09 7 2 07 2 0.9 

NOTE: 
** Surface Water hazard quotienta are baaed on Federal Ambient Water Quality Criteria found on Table 6-1 
*** Sediment hazard quotienta are baaed on NOAA aediment guldlinai found on Table 6-2 
J • Concentratton i l eatimated 
T • Concentration la uiad in computing total PAH for thoie PAHa lacking chemlcal-apecinc NOAA aediment aediment guideline!. 
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TABLE 6-6 
RISK CHARACTERIZATION FOR COMPOUNDS DETECTED 
IN SEEP AREA A 
BFt-RCKINGHAM LANDRU 
ROCKINQHAM, VERMONT 

BwBAWater fitBP A fl«dlni«iit 

Hazard Quotients** Hazard Quotients*** 
Maximum Average Average Maximum Maximum Average Average Maximum 

ma/L ms/Tj aeutM =hmnic neutA ^hmnin niii/ki. ms/ka np . i . n  o u ER.r ER-M 

Volatlie Oryanfe nnmpniiniiii. 

methylene chloride 0.005 J 0.003 
acetone 1.2 0.86 0.23 J 0.081 
carbon disulfide 0.002 J 0.002 
c,t-l,2-dichloroethene 0.002 J 0.002 0.017 J 0.01 
2-butanone 1.6 1.06 0.151 J 0.064 
l.l.l-trichloroe thane 0.003 J 0.003 
4-methyl-2-pentanone 0.025 0.063 0.027 J 0.013 
2-hexanone 0.39 J 0.2 0.075 J 0.029 
toluene 0.13 0.13 0.007 0.007 0.013 J 0.008 
ethylbenzene 0.017 0.017 0.0006 0.0005 0.002 J 0.002 
total xylenes 0.038 0.038 0.016 J 0.009 

BemlvolaMle O i y n l  c firnnpounJai 
phenol 0.28 J 0.189 0.02 0.07 0.03 0.1 0.062 J 0.0475 
4-methylphenol 0.93 0.86 
acenaphthylene 0.067 J 0.067 0.4 0.1 0.4 0.1 
bia (2-ethylhexyl) phthalate 1.7 J 0.611 
di-n-oe^l phthalate 0.023 J 0.023 
benzo (b) fluoranthene 0.029 JT 0.029 T 
benzo DO fluoranthene 0.029 JT 0.029 T 
fluoranthene 0.041 J 0.041 0.07 0.01 0.07 0.01 
pyrene 0.035 J 0.036 0.1 0.02 0.1 0.02 
phenanthrene 0.05 J 0.06 0.2 0.04 0.2 0.04 
2-methylphenol 0.006 0.006 
diethylphthalato 0.018 J 0.018 
Total PAH 0.058 0.058 0.01 0.002 0.01 0.002 

P««t lc lJ« i /PCB.! 
None deiecled 
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mm mm t j mm mm mm mm mm m mm mm mm t a 


3/11/94 



I f l El r i f l r i f l r i t i r i i i r i i i f i r i f i f i i i i i 

TABLE 6-6 
RISK CHARACTERIZATION FOR COMPOUNDS DETECTED 
IN SEEP AREA A 
BF»-RCKINGHAM LANDRLL 
ROCKINGHAM, VERMONT 

SaeyAWater Beep A BaJImant 

Hazard Quotiento** Hazard Quotients*** 
Maximum Average Average Maximum Maximum Average Average Maximum 

mg/L mg/L acute chronic acute :hronic mgfltg mg*g ER-L ER-M ER-L ER-M 

, „ „ _ „ . , n H.«„t-n. 
aluminum 142 79.8 . 107 . 190 9290 E 5605 . . . -
araenic 0.0521 J 0.033 0.09 0.7 0.1 1 3 J E 2.6 E 0.08 0.03 0.09 0.04 
barium 0.082 0.59 . . . - 67.8 E 31.4 - . . . 
calcium 443 J 365 - - - - 3920 E 2703 E - - - -
chromium 0.231 0.135 8 12 14 2 1 19.3 E 12.8 0.2 0.09 0.2 0.1 
cobalt 0.167 J 0.094 - - - - 11.2 E 7.7 - - - -
copper 0.46 0.244 26 87 60 70 21.2 E 18.9 E 0.3 0.06 0.3 0.06 

iron 344 204.5 . 206 - 344 20300 E 16700 E - - - -
lead 0.514 J 0.272 8 206 16 389 33.1 E 16.1 0.4 0.1 0.9 0.3 
magnesium 166 J 105.2 - . - - 5640 E 3740 - - - -
manganese 13 J 9.09 - - - - 296 J 266 - - - -
mercury 0.001 0.0006 0.3 60 0.4 83 0.16 E 0.09 E 0.6 0.07 1 0.1 

nickel 0.464 0.269 0.3 3 0.6 S 21.3 E 16.9 0.6 0.3 0.7 0.4 
potassium 61.8 J 45.6 . . - . 2270 E 1150 E - - - -
sodium 132 J 07.6 . - . . 66.1 J E 53.6 E . . - . 
vanadium 0.32 J 0.175 - - - - 24.2 E 16.5 - - - -
zinc 3.96 J 2.024 31 34 6 1 67 45.6 29.4 0.2 0.1 0.4 0.2 

TOTAL HAZARD INDEX 75 6S6 142 1171 3 1.0 S 1 

NOTE: 
** Surface Water hazard quotients are based on Federal Ambient Water QuaUty Criteria found on Table 5-1 
*** Sediment hazard quotients are based on NOAA sediment guidlines found on Table 6-2 
J ~ Concentration is estimated 
T m Concentration is used in computing total PAH for those PAHs lacking chemical-speciflc NOAA sediment sediment guidelines. 
E - Exceeds upgradient concentration 
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TABLE S-7 
RISK CHARACTERIZATION FOR COMPOUNDS DETECTED 
IN SEEP AREAS 
BFt-ROCKINGMAM LANDFILL 
ROCKINQHAM, VERMONT 

V „ . . H I . n » „ . n . . r n m « . u n d . . 

vinyl chloride 
acetone 
c,t-l,2-dichloroethene 
2-butanone 
4-methyl-2-pentanone 
2-hexanone 
toluene 
ethylbenzene 
total xylenes 

R.n.lvolatll« O r  f nic ConilH.l.nH.««« 

phenol 
4-methylphenol 
acenaphthylene 

anthracene 
benzo (a) anthracene 
benzo (a) pyrene 
benzo (b) fluoranthene 
benzo (ghi) perylene 
benzo (k) fluoranthene 
chrysene 

dlbenzo (a,h) anthracene 

fluoranthene 
indeno (1,23-cd) pyrene 

pyrene 
phenanthrene 
4-chloro-3-methy)phenol 
1,4-dichlorobenzene 
dlethylpbthalate 
Total PAH 

PMitlrldea/PCHai 
None delected 

Maximum 
mg/L 

0.062 J 

0.27 
1.75 
0.42 

0.605 
0.0835 
0.0196 

0.087 J 

0.17 J 
0.99 J 

0.005 
0.00011 

0.5 J 

Beep 

Average 
mg/L 

0.038 

0.107 
0.9 

0.158 
0.219 
0.047 
0.01 

0.066 

0.068 
0.341 

0.005 
0.00011 

0.028 

BWatsc: 

U . A « ^ . . - 4 ^ . _ L - 4 * A A 

Average Maximum 
acute shronic acute :hrDnic 

, 
. 

, 

. 

, 


0.003 0.005 

0.0003 0.0006 


-

0.007 0.03 0.02 0.07 

. 


. 

, 

. 

, 

, 

, 

, 

. 

. 

. 

. 

. 

, 


0.2 - 0.2 
lE-04 lE-04 lE-04 lE-04 

. 

-


Maximum 
mgrttg 

0.555 J 
0.019 J 
0.485 J 
0.076 J 

0.1325 
0.0098 J 

0.008 
0.031 J 

0.195 J 
0.66 

0.094 J 

0.089 J 

0.535 J 
0.366 J 

0.86 JT 
0.23 JT 

0.628 JT 
0.35 

0.082 J 

0.866 J 
0.28 J T 

0.665 J 

0.28 J 
0.069 

1.998 

B««pB8«dl iMnt* 

Hazard Quotiento ̂ m 

Average Average Maximum 
mg*B ER-L ER-M ER-L EK-M 

. 
0.284 - -
0.013 - -
0.249 - . 
0.032 - -

0.0607 . -
0.0098 . . 

0.007 - . 
0.017 - -

0.195 - - - . 
0.427 
0.081 0.5 0.1 0.6 0.1 
0.082 1 0.09 1 0.09 

0.358 2 0.2 2 0.3 
0.276 0.7 0.1 0.9 0.1 

0.56 T - - - . 
0.163 T 
0.383 T 
0.298 0.7 0.1 0.9 0.1 

0.063 1 0.2 1 0.3 
0.672 1 0.2 1 0.2 

0.19 T 

0.668 2 0.3 2 0.3 
0.193 0.9 0.1 1 0.2 
0.069 

1.286 0.3 0.04 0.6 0.06 
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TABLE 6-7 
RISK CHARACTERIZATION FOR COMPOUNDS DETECTED 
IN SEEP AREA B 
BFI-ROCKINQHAM LANDRU 
ROCKINQHAM, VERMONT 

SuBfiWatst: BeepBi Bedlmellt* 

Hazard Quotients**** Hazard Quotients **«* 
Maximum Average Average Maximum Maximum Average Average Maximum 

mg/L mg/L acute ;hronic acute :hronic mgftg ER-L ER-M ER-L ER-M 
Inormnln rompounda ftotoni 
aluminum 0.0361 0.026 0.03 0.05 7850 J 4123 

arsenic 0.0152 J 0.0118 0.03 0.2 0.04 0.3 64.8 J E 37.6 E 1 0.4 2 0.8 
barium 1.43 0.687 - - - - 1344 J E 1118 E - - - -
cadmium 0.0022 0.0014 0.8 2 1 S 0.87 E 0.78 E 0.2 0.09 0.2 0.1 
calcium 269.5 156.2 . . . . 56160 J E 23363 E - . . -
chromium . . * . 13 6.2 0.08 0.04 0.2 0.09 
cobalt 0.0141 0.0103 . . . . 8.3 E 6.9 - . . . 
copper - - - - 15.7 10.2 0.1 0.03 0.2 0.04 

iron 146.5 68.3 . 6  8 . 146 148000 E 103867 E . - . . 
lead . - . . 21.9 J 11.6 0.3 0.1 0.6 0.2 
magnesium 112 96.7 - - - - 4840 E 3370 - . - -
manganese 5.17 1.93 . . - - 1080 E 663 . - . . 
nickel 0.0478 0.031 0.04 0.4 0.06 0.5 18.7 E 8.9 0.3 0.2 0.6 0.4 
potesaium 260 171.5 . . . . 1380 E 835 . . . . 
sodium 813.5 435.5 . - - - 1005 J E 424 E - - - -
thallium . . - . 0.76 E 0.44 G . - - . 
vanadium 0.0033 0.002 - - - - 17.7 J E 12.2 - - - -
zinc 0.315 0.169 S 3 5 6 637 E 408 E 3 2 6 2 

TOTAL HAZARD INDEX 4 64 « 16S 16 21 

NOTE: 
* Includes duplicate sample SW-SW7 (3/92 round) and SD-SS7 (3/92 round) averaged with SW-SW2 (3/92 round) and SD-SS2 (3/92 round) respectively prior to data analyais. 
*** 1,4-Dichlorobenzene was analyzed for only during the 10/92 round 
**** Surface Water hazard quotients are based on Federal Ambient Water Quality Oiteria found on Table 6-1 
*****Sediment hazard quotiento are baaed on NOAA sediment guidlines found on Table 6-2 
J • Concentration is estimated 
T ~ Concentration is used in computing totel PAH for those PAHs lacking chemical-specific NOAA sediment sediment guidelines. 
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TABLE 6-8 
RISK CHARACTERIZATION FOR COMPOUNDS DETECTED 
IN SEEP AREA C 
BFI-ROCKINGHAM LANDRU 
ROCKINQHAM, VERMONT 

Volatile OrfBnlc Compoiiiid.1** 
vinyl chloride 
chloroethane 
methylene chloride 
acetone 
1,1-dichloroethene 
1,1-dichloroe thane 
c,t-l,2-dichloroethene 
1,2-dichloroethane 
2-butanone 
1,1,1-trichlorDethane 
trichloroethene 
benzene 
4-methyl-2-pentanone 
2-hexanone 
tetrachloroethene 
toluene 
chlorobenzene 
ethylbenzene 
totel xylenes 
tetrahydrofuran 

phenol 
4-methylphenol 

naphthalene 

2-methyl naphthalene 
bis (2-ethylhexyl) phthalate 
benzo (a) anthracene 
benzo (a) pyrene 
benzo (b) fluoranthene 
benzo (ghi) perylene 
benzo (k) fluoranthene 
chrysene 
fluoranthene 
pyrene 
phenanthrene 

4-chloro-3-methylphenol 
2-methylphenol 
dlethylpbthalate 
Total PAH 

Maximum 
mg/L 

0.17 
0.89 
0.46 

1.3 

3 
4.3 

0.012 J 
14 

0.64 J 

1 
1.6 

8 

0.23 J 
0.89 J 
0.63 J 

3.6 J 
24 J 

0.062 
0.11 
0.12 J 

C Water Sun. 

Uf,,i,rA a 'Otients*** 

Average Average Maximum Maximum 


mgrt. acute chronic acute chronic mg*g 


0.169 . - 0.45 J 
0.39 - - 0.2 J 

0.166 - -
1.1 . - 17 J 

- - 0.009 J 
0.67 - - 1.3 J 

0.904 - - 2.2 J 
0.012 0.0001 0.0006 0.0001 0.0006 

6.9 - - 18 J 
0.17 - - 0.39 

- - 0.05 

. - 0.008 J 
0.39 - - 1.2 J 
0.61 . . 3.8 J 

. - 0.012 J 
1.047 0.06 0.2 2.1 J 

- - 0.004 J 
0.118 0.004 0.007 0.36 
0.426 - - 1.2 J 

0.39 - - 0.28 J 

0.92 0.09 0.4 0.4 1 1.6 J 
7.178 	 7.1 

0.76 J 

0.46 J 
0.88 J 
0.11 J 
0.12 J 
0.25 JT 

0.084 JT 
0.25 JT 
0.15 J 

0.3 J 
0.25 J 
0.16 J 

0.062 iI 2 0.058 J 
0.085 

0.12 
0.684 -

a « « p C 8 « d l B » i i t 

Haz ardQu otient"**** 
Average Average Maximum 

ER-L ER-M ER-L ER-M niB*K 

0.106 	 . . 
0.094 	 . . 


. . 

6.103 - . 

0.0083 - 
0.277 	 . . 
0.466 

5.11 . . 
0.095 	 - 
0.027 -
0.008 	 . 
0.342 	 

0.86 	 . 
0.01 	 . 

0.5 	 . 
0.004 	 . 
0.086 	 . 
0.463 	 

0.16 -

0.666 -	 . . 
1.66 - - 

0.432 1 0.2 2 0.4 
0.363 6 0.5 7 0.7 
0.667 
0.092 0.4 0.06 0.5 0.07 
0.097 0.2 0.04 0.3 0.05 
0.169 T 
0.084 T 
0.189 T 
0.108 0.3 0.04 0.4 0.06 
0.226 0.4 0.06 0.6 0.08 
0.187 0.5 0.09 0.7 0.1 
0.117 0.6 0.08 0.7 0.1 

0.068 -	 - 

0.432 0.1 0.01 0.1 0.02 

None delected 

snvdi 
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TABLE 6-8 
RISK CHARACTERIZATION FOR COMPOUNDS DETECTED 
IN SEEP AREA C 
BFI-ROCKINQHAM LANDRU 
ROCKINQHAM. VERMONT 

aasaS. , Watov - BoopCStdlmBDt 

Hazard Quotients* *e Hazard Quotients**** 
Maximum Average Average Maximum Maximum Average Average Maximum 

mg«. mg/L acute chronic acute chronic mg*g mn*g ER-L ER-M ER-L ER-M 
Inarganlc Connitnindg (total)i 
aluminum 2.11 0.64 . 0.9 . 3 6190 J 3424 . _ . . 
arsenic 0.018 0.01 0.03 0.2 0.06 0.4 12.4 J E 6.8 E 0.2 0.1 0.4 0.1 
barium 3.86 2.642 - - - - 2120 J E 812 E . . - -
beryllium - - - - 0.43 0.36 - - - . 
cadmium 0.0037 0.0018 1 3 2 6 - . . . 
calcium 655 458 - - - - 44200 E 35228 E . . . . 
chromium . . - . 20.8 J E 10.5 0.1 0.07 0.3 0.1 
cobalt 34.6 0.02 - - . - 20.8 J E 12.6 E - . . . 
copper 0.009 0.0054 0.6 0.8 1 I 16.4 10.3 0.1 0.03 0.2 0.04 
iron 605 286 . 286 . 606 338000 J E 260460 E . . . _ 
lead 0.0041 J 0.0018 0.05 1 0.1 3 11.4 J 9.4 0.3 0.09 0.3 0.1 
magnesium 139 114 . - . - 3510 2472 . . . . 
manganese 12.2 7.05 - - . . 3660 E 2164 E . . . -
nickel 0.0616 0.046 0.06 0.5 0.08 0.7 14.3 9.9 0.3 0.2 0.5 0.3 
potassium 231 167 - - - - 13.1 928 - . . -
silver 0.0021 0.0018 1 I  S 2 18 . - . . 
sodium 582 383 - . . . 1410 E 797 E . . . . 
vanadium 0.0223 0.009 - - - - 17.7 J E 13.4 - - - -
zinc 0.486 0.219 3 4 7 8 132 113 0.9 0.4 1 0.5 
cyanide - . . . 2.3 E 1 E . . . . 

TOTAL HAZARD INDEX 9 312 IS 646 11 IS 

NOTE: 
** Tetrahydrofuran was analyzed for only during the 10/91 round 
*** Surface Water hazard quotients are based on Federal Ambient Water Quality Criteria found on Table 5-1 
****Sediment hazard quotients are based on NOAA sediment guidlines found on Table 6-2 
J  Concentration is estimated 
T B Concentration is used in computing total PAH for those PAHs lacking chemical specific NOAA sediment guidelines. 
Eo Exceeds upgradient concentration (inorganics only) 
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TABLE 6-9 
RISK CHARACTERIZATION FOR COMPOUNDS DETECTED 
IN SEEP AREA D 
BFI-ROCKINGHAM LANDRU 
ROCKINQHAM, VERMONT 

BwyD Water B e e n n B e d l m e n t 

Maximum
mg/L

 Average
 mg/L

nazara i^uotienu'*" 
 Average Maximum 

 acute :hronic acute ;hronic 
Maximum

mg/kg
 Average

 m i ^  g

Hazard Quotients**** 
 Average Maximum 

 ER-L ER-M ER-L ER-M 

VolatllB OrjB.ol« nomnonndu** 

methylene chloride 
acetone 
2-butanone 
tetrahydrofuran 

0.01 
0.001 
0.091 

0.0076 
0.001 
0.091 

0.013 J 
0.004 J 

0.009 
0.004 

Bemlvolatlle OiYanlg Comnoimda! 

fluoranthene 
diethylphthalate 0.005 0.005 

0.036 J 0.036 0.06 0.01 0.06 0.01 

P««tteldeii/PCH«i 
None detected 

InoiYanlc nommiimda ( totalh 

aluminum 
arsenic 
barium 
calcium 
chromium 
cobalt 
copper 

iron 

lead 
magnesium 
manganese 

nickel 
potesaium 
sodium 
thallium 
vanadium 
zinc 

4.64 J 

0.182 
76.2 

0.0056 
0.018 

20.3 J 

0.0076 J 
24.6 
4.73 J 

0.122 
31.4 J 
115 J 

0.0087 

2.736 

0.167 

67.2 
0.0041 
0.0129 

14.35 

0.004 
22 

3.69 

0.0122 
26.6 
87.3 

0.0061 

-
-
0.3 
-

. 
0.1 
. 
-

0.02 

-
. 

-
-
0.4 
-

14 
3 
. 
-
0.1 
-
. 

-
-
0.4 
-

. 
0.2 
. 
-
0.2 
-
. 

-
-
0.5 

-

20 
6 

-
-
1 
-
. 

10500 
6.7 
113 

4020 
16.3 
20.6 
22.9 

45800 

18.5 
5620 
2860 

21.4 
1610 
60.6 
0.46 J 
23.1 
63.9 

E 
E 
E 
E 
E 
E 
E 
E 

E 
E 
E 
E 
E 
E 
E 

6567 

4.2 E 
51.3 E 
1981 
10.3 
9.7 E 
14.2 

22747 E 

9.7 
3533 

1102 E 

13 
1038 E 
32.2 E 
0.35 E 
14 

33.4 

. 
0.1 
. 
-
0.1 
. 
0.2 

. 
0.3 
. 
-
0.4 
. 
. 
. 
. 
0.3 

. 
0.06 

-
. 

0.07 

-
0.04 

-
0.09 

. 
-
0.8 
. 
. 
. 
. 
0.1 

. 
0.2 
. 
-
0.2 
-
0.3 

. 
0.6 
-
-
0.7 
. 
. 
. 
. 
0.6 

. 
0.08 

. 

. 
0.1 
. 

0.06 

. 
0.2 
. 
-
0.4 
. 
. 
. 
. 
0.2 

TOTAL HAZARD INDEX 0.4 22 0.7 34 2 0.6 3 1 

NOTE: 
** Tetrahydrofuran was analyzed for only during the 10/91 round 
*** Surface Water hazard quotients are baaed on Federal Ambient Water Quality Criteria found on Table 5-1 
**** Sediment hazard quotients are based on NOAA sediment guidlines found on Table 6-2 
J • Concentration is estimated 
E  ' Exceeds upgradient concentration (inorganics only) 
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TABLE 6-10 
RISK CHARACTERIZATION FOR COMPOUNDS DETECTED 
IN SEEP AREA E 
BFI-ROCKINGHAM LANDRU 
ROCKINQHAM, VERMONT 

BeepR Water* Beep V. Bcdlment* 

Hazard Quotients**** Hazard Quotiento***** 
Maximum Average Average Maximum Maximum Average Average Maximum 

mg/L mg/L acute shronic acute ihronic mg/kg mg/kg ER-L ER-M ER-L ER-M 

Volatile Organic Coinpoiinda***! 
chloroethane 0.66 0.233 
acetone 1.5 0.867 0.16 J 0.049 
1,1-dichloroe thane 0.29 J 0.09 
c,t-l,2-dichloroethene 0.1 J 0.035 
chloroform 0.03 J 0.013 0.0004 0.01 0.001 0.02 
2-butenone 2.7 1.44 0.11 J 0.0096 
4-methyl-2-pentanone 0.58 0.27 
2-hexanone 0.16 J 0.089 
toluene 0.52 0.157 0.009 0.03 
ethylbenzene 0.027 J 0.022 0.0007 0.0008 
totel xylenes 0.14 J 0.047 
tetrahydrofuran 0.135 0.136 

BemlvolaMle Orminir romnnundatt! 
phenol 0.075 J 0.054 0.005 0.02 0.007 0.03 
4-methylphenol 0.032 0.031 
bis (2-ethylhexyl) phthalate 0.41 J 0.217 - - - -
anthracene 0.16 0.16 2 0.2 2 0.2 
carbazole 0.099 0.099 - - - -

. benzo (a) anthracene 0.23 J 0.148 0.6 0.09 1 0.1 
benzo (a) pyrene 0.13 J 0.101 0.3 0.04 0.3 0.06 
benzo (b) fluoranthene 0.2 JT 0.171 T - . . 
benzo (ghi) perylene 0.041 JT 0.041 T . . . 
benzo (k) fluoranthene 0.17 JT 0.18 T . . . 
chrysene 0.24 J 0.166 0.4 0.06 0.6 0.09 
fluoranthene 0.75 J 0.327 0.5 0.09 1 0.2 
fluorene 0.059 J 0.059 2 9E-05 2 9E-05 
indeno (1,2,3-cd) pyrene 0.064 JT 0.064 T - - - -
pyrene 0.66 J 0.288 0.8 0.1 2 0.3 

phenanthrene 0.8 J 0.298 1 0.2 4 0.6 
2-methylphenol 0.012 0.012 
bis(2-chlorisopropyl)ether 0.066 J 0.066 
diethylphthalate 0.006 0.006 
Total PAH 0.475 0.466 0.1 0.01 0.1 0.01 

Peatlcldea/PCBa! 

4,4'-DDD 0.0049 J 0.0049 2 0.2 2 0.2 

4,4'-DDT 0.008 J 0.008 8  1 8 1 

3/1V94 
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TABLE «-10 
RISK CHARACTERIZATION FOR COMPOUNDS DETECTED 
IN SEEP AREAE 
BFI-ROCKINQHAM LANDRU 
ROCKINQHAM, VERMONT 

SeepR Watot* BtBBKHBdlment* 

Hazard Quotients**** Hazard Quotiento r**ww 

Maximum Average Average Maximum Maximum Average Average Maximum 
mg/L mg/L acute shronic acute :hronic mg*g mii*g ER-L ER-M ER-L ER-M 

aluminum 0.11 0.056 - 0.07 - 0.1 16500 J E 13048 E - - - -
araenic 0.112 J 0.033 0.09 0.7 0.3 2 13.6 E 6.3 E 0.2 0.07 0.4 0.2 
barium 0.321 J 0.258 - - - . 174 E 108 E . . . . 
beryllium - - - 0.77 E 0.63 E - - - . 
cadmium - - - 0.83 E 0.59 E 0.1 0.07 0.2 0.09 
calcium 270 186 - - - 20700 E 13168 E . - . . 
chromium . . . 27.6 E 21.6 E 0.3 0.1 0.3 0.2 
cobalt 0.0219 0.011 - - - 16.7 E 15.3 E - . . . 
copper 0.0066 0.0031 0.3 0.6 0.7 1 29 J E 26.2 E 0.4 0.07 0.4 0.07 
iron 49 26.5 - 26 - 49 76300 E 46550 E . . . . 
lead . - - - 27.5 J E 14.3 0.4 0.1 0.8 0.3 
magneaium 228 162.6 - - - - 9.4 t 7668 E - - - . 
manganese 12.2 4.98 - - - - 3810 E 1787 E - - - . 
nickel 0.0309 0.024 0.03 0.3 0.04 0.4 32.3 E 25.3 E 0.8 0.6 1 0.6 
potessium 52.7 36.4 - - - - 2250 E 1813 E - - . . 
silver 0.00017 0.00017 0.1 1 0.1 1 . . . . 
sodium 693 J 389 - - - - 674 E 429 E - - . . 
thallium - - - - 0.67 J E 0.46 E . . - . 
vanadium 0.0023 0.0018 - - - - 32.3 J E 27.4 E - - . . 
zinc 0.127 0.09 1 2 2 2 503 E 314 E 3 1 4 2 
cyanide 0.013 0.007 0.3 1 0.6 3 - - - -

TOTAL HAZARD INDEX 31 69 23 30 6 

NOTE: 
* Includes duplicate sample SW-SW7 (10/91 and 10/92 rounds) and SD-SS7 (1(V92 round) averaged with SW-SW6 (10/91 and 10/92 rounds) 

and SD-SS6 (10/92 round) respectively prior to data analysis. 
*** Tetrahydrofuran was analyzed for only during the 10/91 round. 
***Surface Water hazard quotients are based on Federal Ambient Water Quahty Oiteria found on Table 6-1 
***** Sediment hazard quotients are based on NOAA sediment guidlines found on Table 6-2 
t bis(2-Chloroisopropyl)Ether was analyzed for only during the 10^1 round. 
J " Concentration ia estimated 
T • Concentration is used in computing total PAH for those PAHs lacking chemical specific NOAA sediment guidelines. 
E - Exceeds upgradient concentration (inorganics only) 
«= Maximum concentration value Is less tban average concentration. 
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TABLE 6-11 
RISK CHARACTERIZATION FOR COMPOUNDS DETECTED 
IN SEEP AREA F 
BFI-ROCKINGHAM LANDRU 
ROCKINGHAM, VERMONT 

Beep F Water Beep F Sediment 

Hazard Quotiento** Hazard Quotients*** 
Maximum Average Average Maximum Maximum Average Average Maximum 

mg/L mg/L acute shronic acute ;hronic mg/kg mg/kg ER-L ER-M ER-L ER-M 

VnlaHle O r m n t e Compoundai 

None delected 


Bemlvolatlle Oryanlc Compound*! 

4-methylphenol 0.001 J 0.001 


PMtlcld««/PCHll! 

None detected 


Iimrgante Cpmpguada (totaDi 

aluminum 55.9 J 21.2 28 7S 2850 2850 
. . - . - . 
arsenic 0.0267 J 0.01 0.03 0.21 0.07 0.6 1.3 1.3 0.04 0.02 0.04 0.02 
barium 0.393 J 0.176 8.8 8.8 
beryllium 0.002 0.001 0.01 0.2 0.02 0.4 
calcium 158 102 1090 1090 . - . . 
chromium 0.09 0.036 2 3 6 8 4.6 4.6 0.06 0.03 0.06 0.03 
cobalt 0.0835 0.032 . - - - 6 6 . . - . 
copper 0.0266 0.0147 2 2 3 4 7.5 7.5 0.1 0.02 0.1 0.02 

iron 97 J 37.74 - 3 8 - 97 10100 10100 . - - 
lead 0,0675 J 0.025 0.7 19 2 61 3.2 3.2 0.09 0.03 0.09 0.03 

. . . - - - 

magnesium 47.7 26.1 1510 1610 
manganese 8.67 4.66 158 168 

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

mercury 0.0001 0.0001 0.04 8 0.04 8 

nickel 0.167 0.064 0.08 0.7 0.2 2 6.9 6.9 0.2 0.1 0.2 0.1 
potassium 23.9 14.4 
selenium 0.0026 0.0023 0.009 0.07 0.01 0.07 
sodium 106 86.6 - - . 
vanadium 0.103 0.04 - - - - 7.3 7.3 
zinc 0.0464 0.044 0.7 0.7 0.7 0.8 

TOTAL HAZARD INDEX s 101 11 247 0.5 0.2 0.6 0.2 

NOTE: 
** Surface Water hazard quotients are based on Federal Ambient Water Quality Criteria found on Table 6-1 
***Sediment hazard quotients are based on NOAA sediment guidlines found on Table 5-2 
J o Concentration is estimated 

ADL Project 62374-62:BFIEC02.XLW Page 1 of 1 
3/11/94 



TABLE 6-12 
RISK CHARACTERIZATION FOR COMPOUNDS DETECTED 
IN SEEP AREA G 
BFI-ROCKINGHAM LANDRU 
ROCKINQHAM, VERMONT 

Beep G Water S««nf8H.d lm.n t 

Maximum 
mg/L 

Average 

mg/L 
Location of 
Maximum 

Hsssrd 'Quotient:** 
Average Maximum 

acute :hronic acute ;hronic 
Maximum

mg/L
 Average

 mg/L
 Location of

 Maximum

Hazard '^uot^—*-*** 
 Average Maximum 

 ER-L ER-M ER-L ER-M 

VolaMln Orjrante Comnounda 

methylene chloride 
acetone 
2-butanone 
4-methyl-2-pentanone 

0.0043 J 
0.0039 J 
0.0014 J 

0.0059 
0.0039 
0.0014 

SW.SW9 
SW-SW9 
SW-SW9 

0.009 J 0.0073 SD-SS34 

BemlvolatllB Oryanit! Compoundai 
2,4 Dinitrophenol 0.001 0.001 SW-SW32 

None detected 

Inorganic Compounda rtotel>! 

aluminum 
arsenic 
barium 
beryllium 
cadmium 
calcium 

chromium 
cobalt 
copper 

iron 

lead 
magnesium 
manganese 
nickel 
potessium 
sodium 
vanadium 

2.3 

0.0667 
0.0047 

0.00028 
96.6 

0.314 
0.0049 
0.0194 

7.09 

0.0071 
18 

2.04 
0.0085 

11.7 
96.8 

0.0083 

0.0808 

L43 

0.0618 
0.0019 
0.00U2 

74.1 

0.08 
0.0035 
0.0117 

4.6 

0.0038 
13.6 
1.72 

0.0063 
0.011 

71.6 
0.0052 

0.068 

SW-SW9 
SW-SW9 
SW.SW9 
SW-SW9 
SW-SW9 
SW-SW9 

SW.SW9 
SW-SW9 
SW.SW9 

SW-SW9 

SW-SW9 
SW-SW9 
SW-SW9 
SW-SW9 
SW-SW9 
SW.SW9 
SW-SW9 

SW-SW9 

-
. 
-

0.01 
0.1 

-
s 
. 
I 

. 
0.1 

-
. 

0.008 

-
-
-
1 

2 

. 

. 
0.4 
0.3 

-
7 

. 
2 

S 

3 

-
-

0.07 

-
-
-
1 

-
. 
-

0.04 
0.2 

-
20 

. 
a 
. 

0.2 

-
-

0.01 

-
-
-
1 

3 

. 
-

0.9 
0.4 

• 
29 

. 
a 
7 

6 

-
-

0.1 

-
-
-
1 

6150 
3.4 1 

20.2 

2080 

10.4 
7,4 

14.9 

14300 

4.9 
3440 

274 
13.9 
845 

13.2 

53.2 

4390 
2.2 E 

17.2 

1907 

7.4 
5.4 

13.1 

11370 

3.8 
2417 

223 
10.4 
467 

lO.l 

28.9 

SD-SS9 
SD-SS34 
SD-SS32 

SD-SS9 

SD-SS9 
SD-SS9 
SD-SS9 

SD-8S9 

SD-SS9 
SD-SS9 
SD-SS9 
SD-8S9 
SD-SS9 

SD-SS9 

SD-SS9 

0.07

0.09

0.2

0.1

0.3

0.2

 0.03

 0.05

 0.03

 0.03

 0.2

 0.1

 0.1

 0.1

 0.2

 0.1

 0.6

 0.4

 0.04 

 0.07 

 0.04 

 0.04 

 0.3 

 0.2 

TOTAL HAZARD INDEX 8 20 23 50 1 0.6 1 0.7 

NOTE: 
** Surface Water hazard quotients are based on Federal Ambient Water Quality Criteria found on Table 5-1 
***Sediment hazard quotients are based on NOAA sediment guidlines found on Table 6-2 
J " Concentration is estimated 
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TABLE 6-13 
RISK CHARACTERIZATION FOR COMPOUNDS DETECTED 
IN SEEP AREAH 
BFLROCKINQHAM LANDRU 
ROCKINGHAM, VERMONT 

Beep H Water SoBpH8«dii i i tDt 

Maximum 
mg/L 

Average 
mg/L 

Hazard Quotiento** 
Average 

acute 
Maximum 

shronic acute ;hronic 
Maximum 

mgftg 
Average 

mK*K 

Hazard Quotients*** 
Average 

ER-L ER-M 
Maximum 

ER-L ER-M 

V„ ,a«U O r g a n . c n

acetone 
2-butanone 
4-methyl-2-pentanone 
2-hexanone 

 d  

0.46 
0.49 
0.03 

0.099 

0.306 
0.326 
0.019 
0.064 

. 
-
-
-

. 

. 
-
-

. 

. 
-
-

. 

. 
-
-

. 

. 
-
-

. 

. 
-
-

. 

. 
-
-

phenol 
4-methylphenol 
2-methulphenol 
diethylphthalate 

0.015 J 
0.098 
0.056 
0.005 J 

0.01 
0.074 
0.053 
0.005 

0.001 
. 
. 
-

0.004 
. 
. 
-

0.001 

. 

. 
-

0.006 

-
. 
-

-
-
. 
-

. 

. 

. 
-

. 

. 

. 
-

Pimtlrldw/PCB8il>yA 

L u u x a n l r C o m p o u n d , r toton. 

aluminum 
arsenic 
barium 
beryllium 
calcium 

chromium 
cobalt 
copper 

iron 

lead 
magnesium 
manganese 
mercury 

nickel 
potessium 
sodium 
vanadium 

zinc 

199 J 
0.0196 J 

L175 J 
0.0047 

169 

0.314 
0.174 

366 J 

0.119 J 
163 

9.93 J 

0.393 
63.6 
278 

0.353 

0.929 

0.1 
0.011 
0.677 

0.0029 
139 

0.158 
0.088 

0.183 

0.06 
117.8 
5.076 

0.204 
60.1 

233.5 
0.177 

0.466 

. 
0.03 

. 
0.02 

-
10 
-
. 
-
2 

-
-
-

0.3 

-
. 
-
7 

0.1 
0.23 

-
0.6 

-
14 
-
-

0.2 

45 
-
-
-
2 

-
-
-
8 

. 
0.05 

-
0.04 

-
20 

-
-
. 
4 

-
-
-

0.5 

-
. 
-

14 

266 
0.4 
-

0.9 

-
29 
-
-

366 

90 

-
-
-
4 

-
-
-

16 

6330 
2.1 E 

32.7 

3510 E 

10.7 
6.9 

12.9 

14200 

5.2 
3440 
357 
0.11 E 

12.3 
871 

13.3 

6295 
1.9 

30.16 

2816 E 

10.6 
6.6 

12.6 

13800 

6 
3405 

352 
0.07 E 

12.3 
848 

12.3 

-
0.06

-
-
-

0.1

-
0.2

-
0.1

-
-

0.6

0.4

-
-
-
-

 0.02 

 0.07 

 0.03 

 0.05 

 0.05 

 0.2 

-
0.06 

-
-
-

0.1 

-
0.2 

-
0.1 

-
-

0.7 

0.4 

-
-
-
-

-
0.02 

-
-
-

0.07 

-
0.03 

. 
0.06 

-
-

0.08 

0.2 

-
. 
-
-

TOTAL HAZARD INDEX 19 71 38 772 1.4 0.5 2 0.6 

NOTE: 
** Surface Water hazard quotients are based on Federal Ambient Water Quality Criteria found on Table 5-1 
*** Sediment hazard quotients are based on NOAA aediment guidlines found on Table 6-2 
N/A - Not analyzed for during the 10/91,3/92 and 10/92 rounds 
J  Concentration is estimated 
E  ' Exceeds upgradient concentration (inorganics only) 
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TABLE 6-14 
RISK CHARACTERIZATION FOR COMPOUNDS DETECTED 
IN BACKGROUND SEEP SEDIMENT 
BFLROCKINQHAM LANDRU 
ROCKINGHAM, VERMONT 

H«i.p H«dlM«nt rWactp-onnd^ 

Hazard Quotiente** 
Maximum Average Average Maximum 

mg/kg mg/kg ER-L EB-M ER-L ER-M 

Volatlla Qriranic Componnda. 

None delected 

Bamlvolatlla Organic Compoundai 
bia (2-ethylhexyl) phthalate 0.12 J 0.12 . . . . 
benzo (a) anthracene 0.16 J 0.16 0.7 0.1 0.7 0.1 
benzo (a) pyrene 0.17 J 0.17 0.4 0.07 0.4 0.07 
benzo (b) fluoranthene 0.27 JT 0.27 T - - - . 
benzo (ghi) perylene 0.86 JT 0.86 T . - . . 
benzo (k) fluoranthene 0.1 JT 0.1 T . - - . 
chrysene 0.22 J 0.22 0.6 0.08 0.6 0.08 
fluoranthene 0.37 J 0.37 0.6 0.1 0.6 0.1 
indeno (1,2,3-cd) pyrene 0.093 JT 0.093 T - - - 
pyrene 0.41 J 0.41 1 0.2 1 0.2 
phenanthrene 0.3 J 0.3 1 0.2 1 0.2 
Total PAH 1.313 1.313 0.3 0.04 0.3 0.04 

PeaHcidea/PCBaiN/A 

Inoryanic Compounda ftotalli 
aluminum 8170 8170 

arsenic 2 2 0.06 0.02 0.06 0.02 
barium 44.1 44.1 

beryllium 0.44 0.44 

calcium 2270 2270 

chromium 14.8 14.8 0.2 0.1 0.2 0.1 
cobalt 7.9 7.9 
copper 17.6 17.6 0.3 0.06 0.3 0.05 
iron 16200 16200 

lead 23.8 23.8 0.7 0.2 0.7 0.2 
magnesium 4230 4230 

manganese 604 804 
nickel 17.5 17.5 0.6 0.4 0.6 0.4 
potessium 961 951 
vanadium 16.8 16.8 

zinc 247 247 2 0.9 2 0.9 

TOTAL HAZARD INDEX 9 2 

NOTE: 
* Frequency of detection refers to the number of times a constituent was detected, per sample group size, during the 10/91,3/92 and 10/92 rounds. 
** Sediment hazard quotients are based on NOAA aediment guidlines found on Table 6-2 
N/A • Not analyzed for during the 10/91,3/92 and 10/92 rounds 
J ai Concentration is estimated 
T • Concentration is used in computing tetal PAH for those PAHa lacking chemical specifle NOAA sediment guidelines. 
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TABLE 8-16 
RISK CHARACTERIZATION FOR COMPOUNDS 
DETECTED IN ROUND 3 OVERSIQHT SURFACE WATER 
BFI-ROCNNQHAM LANDFILL 
ROCKINaHAM,VERMONT 

B i u L W a k c 

BFl- Bn-
Lanlflll HQ RocUngbam HQ 

Sample Location RW-2A Acule Chronic RW-3 Acute Chronic 
SamsUnzDaie IO/IS/92 

V . l . . l l . n , . . . l , r o n . n . . . n r t . f„,fl,) 
Vinyl Chloride 
Chloroettiane 
MettiyteDe Chloride 
Acelone 
Carbon Disulfide 
1,1-DichlocoelfaaDe 
1,2-DldilcroeUiane 
2-Bniancae 
1,1,1-TricWoroeUiane 
Benzene 
4-Melliyl-2-penlanoiie 
2-Hexanoae 
Toluene 
EdiylbenzeDe 
Totel Xylenea 

Semi u n i t Oraanlc rnmnn ih ( u ^ L l 
Flicnol 
4-MeUiylpbenol 
Dleltaylptalhalale 

Pr t t i r l fn and PCHa fuf/I.t 

delU-BHC 
Aldrin 
HepUdilor epoxide 
4,4'-DDE 
Endrin 
alplia-CblorduK 

Aluminum 218 0.3 
Barium 11,2 J 11.2 J 
Caldum 16100 E 15200 E 
Cobalt 
Iron 737 0.7 248 0.2 
Lead 2,3 E 0.07 2 2.5 E 0.07 2 
Magnesium 1970 1820 
Manganese 77,0 37.9 
Nickel 
Poiasalum 2210 E 1900 
Sodium 7690 E 6590 
Vanadium 
Zinc 
Cyanide 

ToUl Hazard Index 0.07 

J-OonunbHioniie 

E - CcnanliMion <<ca«b iwr«I><M riw • « > oonotrtMicn (nrit: i n i a d i r t n v • < « I ^ M t c o o n ^ 

HQ. 9iW«» Wan h o a d quol iM. n b>«l on l U m l A a M M WUf q..l>7 Cf IkcU f n n l on Td>k S I . 


BFl-
Roddngbam HQ 
RW-3 Acule Chronic 
10/15/92 

O0I4 J 0.006 3 

15500 E 

263 0.3 

1830 
38.9 

1650 
6650 

0.01 

SMBSBrfMtWmr 

BH- BFI-
RocUngham HQ Roddngbam 
SW-2 Acule Chronic SW.3/4 
10/14/92 iari3/92 

4 J 
900 J 
52 

2000 1 
2 I 
4 J 
2 J 

3800 

2 J 
300 ) 
260 J 
280 J 
31 

180 

260 J 
4700 

0.020 J 
0.11 J 

0.0078 I 0.02 2 
0.010 } 0.01 

0.021 I 
0.0054 } 

337 
358 J 4440 J 

44400 513000 
12.2 

415000 
2.6 0.08 2 6.4 

112000 139000 
16.8 7500 
53.7 0.07 0.6 62.4 

248000 231000 
276000 447000 

15.8 J 
295 5 5 184 

HQ 

Acule Chronic 


0.00002 O.OOOI 

0.02 
0.001 

0.03 0.1 

0.04 

0.1 9 
0.002 1 

0.5 

415 
0.2 $ 

0.08 0.7 

3 3 

19 S92 
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TABLE t - l  * 
RISKCHARACTERIZATK>N FOR COMPOUNDS 
DETECTED IN ROUND 3 OVERSIDHT SEDIMENT DATA 
BFI-ROCKMOHAM LANDFILL 
ROCKINQHAM.VERMONT 

UzaJSadlmaal S K B A B " " - ' 

BPI- Bn- BFl- BFI- Bn-
KocUn^am KocUu^ira RocUni^ani RocUnihaii 

Sample Location RWS-2A HQ RWS-3B HQ SS-2 HQ SS-3/4 HQ SS-3/4 
SanpHntDila 10/14/92 ER4. ER-M 10/15/92 ER4. BR-M 10/13/92 ER4. ER-M 10/13/92 a n  . HR-M IQ/II/O? 

v.i.m.n,...i,o...p.-H.(...«.^ 
CirtnoDiaulfide 4 1 5 J 

6 1 7 I 
Total Xylana 6S 85 

4-Melliylplienol 57 J 
66 J 80 J 

Aoanaiihdiykna 270 J 2 0.4 no I 0  7 0  2 
Ntaniofiinn 190 J 
FlnofCM 2»0 JT 8 0  4 54 JT 2 0  1 

2200 10 2 670 J 3 0  5 140 J 
Anihiacene 460 s 0  5 160 J 2 0  2 
Cabaiota 420 69 J 

93 J 0  2 O03 2400 4 07 1200 J 2 0  3 270 J 
Pyiane 85 J 0  2 O04 1100 5 0  1 950 J 3 0  4 220 J 
Benzo (a) anthracene 1000 4 0  6 440 J 2 0  3 120 J 
Chiyaana 55 J 0  1 O02 1100 3 0  4 460 J 1 0  2 150 J 
Bis (2.«thylhexyl) phthaUU 65 J 
Benzo (b) fluoranthene 1200 T 470 xr ISO JT 
Benzo (k) fhioranthene 5«0 T 290 XT 98 rr 
Benzo (a) pyrene 790 2 0  3 420 J I 0  2 n  o J 
liidano(l,2,8-cd)pyiana 340 JT 220 JT 72 i  r 
Dlbenzo (ail) anthracene ISO ) 3 0  6 71 J 1 0  3 
Benzo Ighl) perylene 150 r  r ISO r  r 
Totel PAH 2550 0  6 O07 1114 0  3 O03 320 

EoiiddiiMdraiifusaui 
Mla-BHC 1.0 J 
Heplaclilof 3.9 J 036 J 064 J 
Heplaclikxapadde 034 J I.I J 
Oialddn 037 J 020 J 
4.4'-DDE 051 1 0  3 O03 095 J 0  5 0  1 024 J 
Entoaolfanll 0.75 1 1.8 J 
4.4-DDD 018 J 0  4 O04 2.0 J 1 0  1 
4.4'-DDT 3.7 J 4 0  5 
Endrin ddehyde 6.0 11 J 7.8 J 
Gamma Chlordane 1.4 J 

l . a r T ' " '  - <i»T«.1 
Alnmimsn 6000 1410 3450 3660 4200 
Birian 22.8 40.4 E 182 B 204 B 198 B 
Calcium 1800 1900 2460 E 24000 E 23100 B 
ChDmiun 9.5 B 01 0.1 U.7 E 0  2 0  1 5.7 J 007 O04 6.1 J O08 O04 6.8 J 
Coball 7.2 t.9 E 6  3 6.7 
Copper 14.8 0  2 O04 20.3 E 0  3 O05 IS.O 0  2 004 11.7 0  2 O03 308 E 
Iron 14600 15900 97300 E 94000 E 92200 B 
Uad 6.7 J 0  2 0  1 13.4 J B 0  4 0  1 18.S J OS 0  2 13.6 J 0  4 0  1 14.1 J 
Magnedm 3330 4220 1990 2410 2620 
Manganeae 344 E 261 205 1230 B 1270 B 
Nickel 12.8 0  4 0  3 16.2 OS 0  3 6.1 1 0  2 0  1 6,1 J 0  2 0  1 6.5 J 
Powiiura 824 1010 472 649 754 
Sodiisn 354 J B 344 J B 
Vanadiizn 15.0 19.8 E 20.1 B 224 B 21.0 E 
Zinc 45.1 J 0  4 0.2 51.6 ; 0  5 0  2 242 J 2 0  9 74.0 J 0  6 0  3 69.6 J 
Cyanide 

Tetal Heard ladii 54 

IWc 
HOAAa »awlaaTMi9-2. 

l  l 

BUPAH 

HQ 
ERJ ER-M 

0 6 01 

OS OOl 
0 6 01 
0  5 O08 
0  4 OOS 

0  3 O04 

008 O009 

01 OO] 

O09 OOS 

04 OOl 

04 01 

02 01 

0 6 03 
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TABLE 6-17 
SUMMARY OF AGQREQATE HAZARD INDICIES FOR ALL EXPOSURE ZONES 
BR-flOCKINQHAM LANOILL 
ROCKINGHAM, VERMONT 

Expoaur* Z O M  * 

mmm^mmm >̂mmmw 
1 ;;j;.in;|-;::;;^j;;:iA 
.S;il:;sSii i i i i iSS 

%$mmmmmmi 
SgiSHSthiSnliS!;-;;:̂ ^^^^^ 

lBiiiiiitt::|:;;i*tii||sisii^^ 

m: :y „ . ; , : i i ; / \ : y . ; ; f } f ^  ̂  

i;S;::;:;:MSji|liiWiii^ 
ii::SiMMMmMi^i^Mm&:: 
mim'immmmtim^ 

•^^•^ •^ • ^ • ^ • ^ • ^ • ^ • ^ • ^ • ^^ • ^ - : • • • : • : • : • : • ^ ^ • : ^ : : • • • : • : • • \ ^ * ^ - | | ^ ^ ^ ^ ^ ; ^ : - : - - > : : - : o : - : - : : - : :  ^ 

•i;:;:;;;:;x;:;:-:;:;:;:;:;;;:;:o:;:;::-;-;::x-:;:">:;;:;:;:;:;:;:;>x^ 
: : i \ ^ : : : v : : - - : / . : : : : : : : : : : : : i : ! ; - ! ! : - V : ! : : A V i N ' i  ̂  

:|*Si;;;;siSlill;S;S?;;|i|?^ 
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7.0 Uncertainty Analysis 

Uncertainty is inherent in each step of the risk estimation process, beginning with 
imperfect information regarding site contamination pattems. Limitations include the 
adequacy of sampling, data quality, the assumptions made in the averaging of 
contaminant concentrations, and the selection of measurement endpoints. In this 
assessment, uncertainties are dealt with principally by making conservative choices 
which tend to overestimate risks when faced with uncertainty. Some of the principal 
uncertainties and associated conservative assumptions are discussed below. 

7.1 Uncertainty and Limitations of the Site Characterization 

Sediment and surface water analytical data, from samples collected independently by 
Balsam in 1991-1992 and Arthur D. Litde in 1992, were used in the ERA. The data 
collected during the investigation went through intensive Contract Laboratory 
Program (Q.P) validation, and no rejected analytical values were used in this 
assessment Only CLP data were used, and no modeling was conducted to estimate 
exposure point concentrations. However, since samples are taken from representative 
locations, rather than all possible locations, information on contaminant distribution is 
still imperfect with some degree of remaining uncertainty. 

Factors associated with the site contamination assessment that introduce uncertainty 
into this ERA include: 

Uncertain origin and representativeness of exposure zone contaminants 
Determination of background conditions 
Treatment of Tentatively Identified Compounds 
Use of average and maximum detected concentrations 
Effect of analytical detection limits 

These issues are discussed further below. 

7.1.1 Uncertain Origin and Representativeness of Exposure Zone Contaminants 
For each compound positively detected during the remedial investigation, statistical 
data regarding the average and maximum concentration were compiled using 
Balsam's three rounds of data. Only one round of oversight data was included in this 
ERA, so that a lower degree of confidence can be assigned regarding the 
representativeness of these risks from exposure to compounds detected only once, in 
the oversight samples. Several pesticides were detected only once in the river 
sediment, and therefore, the risks estimated for these analytes may not be 
representive of the river exposure zone. Since the statistical relationship of such 
compounds to known disposal practices is unknown, and pesticides also may occur in 
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tlie Connecticut River upstream of the site area, risk estimates for pesticides could be dneither representative of the exposure zone as a whole, nor related to past disposal 
practices. 

B 
7.1.2 Determination of Baclcground Conditions 
Since naturally occurring, inorganic compounds were evaluated as contaminants of _ 

concem, a portion of the estimated risk is based on metal concentrations that may S 

predate the on-site disposal activities. Metals concentrations found at the selected 

locations, were presumed to represent naturally occurring upgradient levels for the mm 

S(«ps and Connecticut River. However, the background seep may he influenced by S 

stormwater runoff from Route 5, and the "upgradient" river location (RW/RS-3) 

actually is downgradient from the point at which site-derived contaminants from Seep 

E enter the river floodplain. Thus, a high degree of uncertainty must be assigned to 0 


thie use of this location as an indicator of Connecticut River background conditions. 


Note: Prior to surface water sampling in September, 1993, a new background 

location for the Connecticut River, SW-RW-4, was identified. SW-RW-4 is located 

approximately 900 feet upstream from SW-RW-3 in an area that appears not to be • 

aifected by site-derived contamination. However, we have not evaluated the potential • 

influence of riverfront residences on this location. 


Siince no upgradient ponds were available for sampling, the incremental, site-derived H 

risks from inorganics in the onsite retention ponds also cannot be inferred. All risks 

from exposure to metals in the sediments and surface water of the onsite ponds, thus, •! 

aie conservatively assumed to be site-influenced. ** 


7.1.3 Treatment of Tentatively Identified Compounds '^ 
Tentatively identified compounds, or TICs, are compounds that were not on the target 
compound list (TCL), but were identified as peaks on chromatograms. A contract 
laboratory program (CLP) laboratory is required to identify the 30 highest peaks. " dCompounds are identified by matching the peaks with known mass spectra; however, 
the assigned identity is highly uncertain and the quantification of the sample is 

3inaccurate. None of the sediment and surface water data used in the ERA consisted 
oi' compounds that were tentatively identified during the remedial investigation. 

7.1.4 Use of Average and Maximum Detected Concentration Q 
The risk characterization is based on estimated risk for both an average and a 

maximum exposurc scenario. Both of these scenarios have intrinsic uncertainty — 

associated with them tiiat may affect die estimation for the site. In computing the g 

aA'erage contaminant concentrations and associated risks, the spatial distribution of 

contaminants and variability in their concentration levels are collapsed and p | 

aggregated into one value. Because of the limited sample size, the calculated ^ 
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averages may differ from actual, zone-wide conditions. Localized areas of elevated 
concentrations, however rare, also may unrealistically inflate the perceived zone-wide 
average risks, if such "hot spots" happen to be captured by the sampling program. 
Hence, the risk estimates prcsented here may overestimate or imderestimate actual, 
average risk for a particular exposure zone. This is most likely for the seep and river 
areas within which very few samples were taken. 

The maximum detected concentration was used to quantify maximum risk, but some 
uncertainty always exists as to whether this is tmly the maximum concentration 
present in the study area. Even with a comprehensive sampling program, the sampled 
media include only a small fraction of the entire study area. In addition, a large 
percentage of the point-specific maxima were reported as "J" qualified data. Data 
with "J" qualifiers indicate that the numerical value is an estimated value. Risk 
estimates for all classes of COCs were affected, since "J" values were used in 
calculating risk quotients, for at least one COC within each chemical class. 

7.1.5 Effects of Analytical Detection Limits 
Uncertainty also exists in the hazard identification as a result of analytical detection 
limits. Typically, non-detects arc included in the computation of average exposurc 
concentrations as one-half the rcported detection limit. The detection limit ^ L  ) is the 
lowest amount that can be reliably distinguished above the random noise of an 
analytical instrament. Due to irrcgularity associated with analytical instraments, 
reproducible quantitation is not possible at the detection limit. Generally, a factor of 
three to five is applied to the DL to obtain die quantitation limit (QL). The QL is 
considered to be the lowest level at which a chemical may accurately be seen and 
reproduced. QLs adjusted due to the preparation of a particular sample or analytical 
method used to analyze a sample are sample quantitation limits (SQL). Analytical 
adjustments, such as preparatory dilution of a sample (due to an extremely high level 
of one compound), could result in non-detects at high SQLs, for all other compounds 
included as analytes for a particular method. 

The exposure point concentrations, resulting from the inclusion of non-detects as one-
half the SQL in the computation of average concentration levels, can be 
unrealistically high if the SQLs were elevated. To minimize this uncertainty. Balsam 
used a method of averaging data where non-detects for a particular analyte were 
excluded from the calculation of averages, if their inclusion resulted in a calculated 
average concentration that exceeded the maximum detected concentration, due to an 
elevated SQL. This method reduced the chance of overestimating average risk as an 
artifact of non-detects and elevated SQLs. 
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7.2 Exposure Modelling and Site-specific Assumptions 

Uncertainty associated with risk modelling is proportional to the complexity of the 
exposure model used, its inadequacies, and the uncertainty inherent in exposurc 
parameter estimation. To minimize this uncertainty during the current ERA, simple 
risk quotient models werc used to evaluate risks to entirc communities of aquatic 
biota from all compounds, rather than dietary exposurc models for selected E 
ccntaminants and indicator species. 

Eicposure parameters were chosen to reflect worst case scenarios for exposurcs of |  | 
aquatic biota, the likelihood of which varies significandy among the individual 
sampling locations. Several, highly conservative assumptions made in this ERA m 
included: • 

•	 The leachate interceptor trcnch along Route 5 is ineffective • 

No significant attenuation of site-derived contaminants, discharged from the seeps 

and into the Connecticut River, will occur over time or during 
 s
subsurface/overland migration 

On-site retention ponds arc inhabited by aquatic biota, either permanentiy P 
(Pond 3) or temporarily (Ponds 1 and 2) • 

terrestrial seeps located along Route 5 and those closer to the river arc accessible " 
throughout the year to forest-dwelling amphibians, and to aquatic biota of the 
Connecticut River during periods of river flooding in the site area 

Exposure of at least some individual organisms will occur to both the average 

and maximum contaminant concentrations 


All contaminants of concem in sediment and surface water arc bioavailable to 

aquatic species of each exposure zone 


•	 The surface water hardness value of 50 mg/L, used to calculate AWQC for 
hardness-dependent inorganics, is reprcsentative of actual conditions in the ponds, m 
seeps, and Connecticut River d 

Tlie ecological risk impUcations of each of these assumptions and exposure • 
parameters are discussed below in Section 7.4, with respect to their realism and d 
imfluence on the degree to which this ERA may have overestimated the actual risks to 
loi:al biota and ecosystems. ^ 
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7.3 Effects Measurement Endpoints 

There is uncertainty conceming the applicability of the AWQC and NOAA toxicity 
values, used in this ERA to assess the toxicity of contaminants to biological 
communities of the aquatic and terrestrial seep habitats evaluated. Site-specific factors 
that may invalidate the use of AWQC aad NOAA guidelines,respectively, for biota 
of the surface water column and sediments, include: 

•	 Potential absence of pelagic and/or benthic biota from the retention ponds and/or 
terrestrial seeps 

•	 Interspecific differences in sensitivity to contaminants 

•	 Genetic differences within the same species, between local populations and the 
test organisms used in toxicity tests, such as greater sensitivity or tolerance 
(acclimation) of the local races 

Several of these uncertainty factors are briefly discussed below. 

7.3.1 Selection of Endpoints for Pelagic Biota In Surface Water 
The endpoints used to evaluate risks to pelagic species of the aquatic community 
contain inherent uncertainty. For example, some chronic AWQC (EPA, 1987) for 
freshwater biota have been found to be over 100 times lower than the "lowest no 
observed adverse effects level" (NOAEL) for certain species. Therefore, the use of 
either Federal or Vermont AWQC as acute or chronic toxicity thresholds, in the 
aquatic risk evaluation performed here for biota of the pelagic niche, may have 
overestimated the risks to pelagic biota by as much as two orders of magnitude. 

In the ecotoxicological literature, wide ranges are sometimes reported for LOELs and 
toxicity thresholds, both among and within individual species. Due to inherent genetic 
variation within a species and/or the use of different experimental design among 
published smdies, the lowest reported level or other endpoint selected as an AWQC 
or LOEL may or may not be appropriate for a particular site. Biological populations 
surviving in the impacted areas also may be less/more sensitive than test organisms 
and/or may have gradually become acclimated to the chronic pollution levels via 
selection and resultant genetic drift. To minimize this uncertainty, only those LOELs 
published by U.S. EPA (1987) in conjunction with official AWQC, were applied in 
the calculation of surface water mediated risks. 
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7.3.2 Selection of Endpoints for the Benthic Community : 
The NOAA sediment guidelines (Long and Morgan, 1990), used here to evaluate 
bsnthic invertebrate contact with sediments, have each been assigned a degree of 
confidence. The confidence factors for the analytes used in the ERA arc presented in ff 
Table 5-2. " 

7.3.3 Other Uncertainties B 
Cther uncertainties arc that the ecological risks estimated herc: 

•	 Don't account for potential synergistic or antagonistic effects of organismal M 
exposure to multiple contaminants 

ff•	 Don't account for any indirect, food chain mediated exposure risks to biota such 
as predatory vertebrates 

•	 Are not weighted to reflect the rcalistic percentage of an organisms lifetime 
during which exposures actually occur 

7.4 Ecological implications of Uncertainties 

The exposurc model parameters and assumptions, outiined above as sources of 
uncertainty, arc briefly discussed below with rcspect to their ecological risk 
implications for aquatic biota of the site area. 

7,4.1 Leachate Trench and Contaminant Attenuation	 l  i 
In October 1992, a leachate interceptor trench was installed along the northwest side 
of Route 5, to intercept contaminated overburden groundwater migrating from the ^ 
landfill to the terrcstrial seeps located near the road and closer to the Connecticut d 
River. After installation, the seeps nearcst to Route 5 effectively dried up, whercas 
thiose closer to the river (Seeps F, G, and H) continued to flow, prcsumably due to i l 
gi'ound water discharges from the bedrock aquifer. These observations, together with • 
thie likelihood that some ground water contaminant attenuation will occur over time 
and across the distance between the landfill and these seeps, suggest that these W 
asisumptions of interceptor trench dysfunction and zero attenuation arc highly " 
conservative and perhaps unrealistic. 

In August and September of 1993 surface water and sediment samples were collected 
from the seeps and Connecticut River downgradient from the interceptor trench. PI These data have beenrc vie wed and compared to the datafixim the 1991 and 1992 
siimpling rounds (see Section 6.3). From this review it appears that chemical 
concentrations, in general, are not incrcasing. This apparent stabilization and/or 
dticiease is, in part, attributed to the proper functioning of the interceptor trench. 
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However, the concentrations of several compounds, particularly, zinc, lead and 
aluminum have increased at several locations and therefore should be considered 
during future monitoring. 

7.4.2 Presence of Aquatic Biota 
It was assumed that aquatic biota inhabit the ponds, seeps, and river. This is realistic 
only for the Connecticut River and Pond 3, the latter of which is the only permanent 
surface water body onsite and reportedly is inhabited by catfish and frogs. In 
contrast, aquatic biota are very unlikely to inhabit either the sediments or temporary 
surface waters of onsite Ponds 1 and 2, due to their hydrology, the chronic human 
activity onsite, and the poor quality of habitat that they provide. Terrestrial seeps 
closest to Route 5 (Seeps B, C, and E), which werc effectively dried up by 
installation of the interceptor trcnch, also do not provide habitat for aquatic biota. It 
is extremely unlikely that the aquatic biota from the Connecticut River could ever 
gain access to these now-dry seeps, even under unprecedented conditions of river 
flooding, since they occur at elevations of between 90-100 feet above the river's 
floodplain. 

Even the seeps closer to the river (Seeps F, G, and H), which continue to receive 
bedrock ground water discharges, do not offer permanent habitat for pelagic or 
benthic species of aquatic organisms. These thrce "seeps" arc actually erosional 
gulleys that lack standing pools of water and have a clay/silt substrate in their 
channels, so that they do not provide the riffle niches typically required by freshwater 
invertebrates. Access by and exposure of aquatic biota from the river to these lower 
seeps, thus, is a rcalistic exposure scenario for these lower seep arcas only during 
periods of extensive river flooding. 

7.4.3 Exposures to Average and Maximum Contamination 
As noted above, except for Pond 3 and the Connecticut River, exposurcs of aquatic 
biota to the average and maximum pond and/or seep concentrations of site-derived 
contaminants arc not likely to occur to any significant degrce, due to the location and 
hydrology of these arcas. During those rarc occasions when these ponds and the 
lower seeps (Seeps F, G, and H) actually are flooded, however, the few individual 
aquatic organisms that might be exposed would likely benefit from the dilution of 
any contaminants being discharged from the seeps. 

7.4.4 Contaminant Bioavaiiabiiity and Surface Water Hardness 
Since bioavailability of organic contaminants is determined to a large degree by the 
total organic carbon content (TOC) of sediments, a high degrce of uncertainty must 
be assigned to the conservative assumption that organic contaminants arc 100% 
bioavailable. Similarly, the assumption that inorganics in surface water and sediments 
are 100% bioavailable to aquatic biota is very conservative, since surface and 
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• 
interstitial water hardness affects the bioavailability and toxicity of several metals. ^ 
The use of a hardness value of 50 mg/L at all sampling locations, as an adjustment 
fiictor for calculating AWQC for inorganics, is most realistic for the Connecticut . 
River. This assumption is less realistic for the onsite ponds and the terrestrial seeps, ^ 
since these exposurc zones exhibited much higher hardness values than the river, thus 
n^ucing the aquatic bioavailability and toxicity of the metals detected at these non • 
river locations. |^ 

Collectively, the forcgoing exposurc modelling parameters and site-specific pi 
assumptions have introduced a highly conservative bias into tiie risk estimates B 
presented here, resulting in added uncertainty regarding the extent to which these 
ecological risks have been overestimated. • 
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2.0 SITE CHARACTERIZATION 


2.1 PHYSICAL CHARACTERIZATION 

The DSI site is located in Rockingham, Vermont along Route 5 approximately 

0.5 miles south of the Windham/Windsor coimty line. A locus is presented as 

Figure 2.1. The DSI landfill encompasses approximately 120 acres owned by DSI. 

The facility accepted primarily mxmicipal solid waste from initiation of waste 

disposal in 1968 until November 1991 when the facility discontinued receipt of 

waste. Subsequent to November 1991, placement of an interim cover was 

completed on the landfill to promote drainage and establish a vegetative cover to 

minimize erosion. 

The landfill is located on a glacial terrace along the Connecticut River valley. The 

landfill elevation ranges from approximately 460 feet mean sea level (MSL) at the 

base to 550 feet MSL at the top. The Connecticut River is located approximately 

500 feet southeast of the landfill at an elevation of approximately 290 feet MSL. 

As can be seen from the relative elevations shown on Figure 2.1, with the 

exception of the glacial terrace, the site is characterized by steep topography. 

Bedrock is exposed north and west of the site, and dips steeply to the southeast. 

Bedrock consists of a sequence of inter-layered black to gray phyllite and slate 

classified as 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 was identified with a strike 

approximately perpendicular to the foliation. As with the primary fracture set, 

dips of fractures were near vertical. 

Overburden deposits forming the glacial terrace consist of glacial lacustrine 

deposits. Overburden thickness ranges from zero feet toward the north and 
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northvrest, to approximately 200 feet southeast of the landfill. A thin basal till, 

consisting of silt with rock fragments, was identified in some areas of the site ^ 

overlying bedrock. In other areas, a dense silty sand was observed overlying 

bedrodi. The thickest overburden deposits consist of varved clayey silt. iJ 

Stratification throughout the overburden deposits was observed to be horizontal, 

consistent with the lacustrine depositional environment. y 

Two hydrogeologic systems are present at the site. The first zone consists of a 

percheii zone of varying thickness in overburden underlying the landfill and areas 

to the southeast (downgradient). Horizontal ground water flow in the perched I 
zone is toward the south-southeast. Calculated horizontal ground water Iinterstiitial velocities range from 5 to 27 feet per year. Perched ground water 

dischai'ges as seeps along the steep topography, and had previously discharged at 

underdrains associated with the Route 5 roadway south of the landfill prior to the 

constixiction of the Route 5 slope stabilization and seepage control system. 

Discharge volumes are variable depending upon seasonal changes in precipitation 

and infiltration. 
9 

Vertical gradients in overburden indicate a potential downward component of flow; 
PI 

however, the low permeability of the varved overburden silt and clay deposits and H 

the observance of unsaturated overburden conditions in these deposits at 

elevati<ms below 420 feet MSL indicate that the stratified silts and clays restrict jul 

downward ground water movement. 

i l 

The second zone consists of a bedrock ground water system which is recharged by 

precipill^ation infiltration upgradient of the landfill and in areas underlying the 1 
landfill where bedrock is in close proximity to the base of refuse. Ground water 

1movement is controlled by fracture pattems in bedrock on a local scale; however, 

bedrodt topography, proximity to the Connecticut River and potentiometric data 3from bedrock monitoring wells indicate that bedrock ground water generally flows 

pi 

d 
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toward and discharges to the Connecticut River. Calculated ground water 

velocities in bedrock range from 38 to 1,750 feet per day. 

2.2 ECOLOGICAL CHARACTERIZATION 

Biological observations at the site have consisted of site reconnaissance by 

experienced field biologists. The descriptions of the various habitats and biological 

communities are based on the professional experience of these biologists, 

discussions with state and federal resource agencies including the Vermont 

Department of Fish and Wildlife, Vermont Nongame and Natural Heritage 

Program, New Hampshire Fish and Game Department, New Hampshire 

Department of Environmental Services, and the U.S. Fish and Wildlife Service, 

and available literature describing species present in similar habitats. Reference 

to sources of this information is included in applicable sections. 

Site walks over areas of the site were conducted on three occasions by experienced 

biologists, including a wetlands scientist and an aquatic biologist, as well as a 

toxicologist. Transects were conducted in each habitat and observations made of 

dominant plant species, evidence of wildlife and birds, and indications of 

environmental impact. In addition, Ms. Cindy Parry of the U.S. Fish and Wildlife 

Service visited the site (May 1992). Previous studies on the site conducted by 

NUS Corporation (NUS) (NUS, 1986) and the Endangerment Assessment for the 

Springfield Landfill Superfund site located in Springfield, Vermont (1988) were 

also reviewed. 

State, private and federal resource agencies were contacted and agency 

representatives solicited for information either in the published or "gray" (e.g., fact 

sheets or non-peer reviewed literature published by private or govemment 
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agencies) literature that would assist in characterizing the site. The resource 

agencicts contacted include: 

Vermont Department of Fish and Wildlife 

Vermont State Water QuaHty Office 

ll̂ ew Hampshire Department of Environmental Services 

I'̂ ew Hampshire Connecticut River Valley Resource Commission 

New Hampshire Heritage Program 

Wildlife Information Network of the Granite State 

'[he Nature Conservancy 

EPA Water Quality Permits and Compliance Branch 

U.S. Army Corps of Engineers 

U.S. Fish and Wildhfe Service 

Vermont River Watch Network

Vermont Permits and Compliance 

Vermont Agency of Natural Resources

 yl 

^ 
 iJ 

1  ̂  

0 

i 

i 

State aad federal wetlands inventory maps were also consulted. In addition, a 

computerized database search was conducted in an attempt to locate literature 

relating to the site or to similar habitat in central Vermont. Vermont Yankee, 

which has conducted several studies in the Connecticut River near their Vemon 

power generation facility, was also contacted for results of their studies.

3 
d 

The information yielded from the site reconnaissance, discussions with agency

personnel, as well as review of the available literature were used to provide a 

characterization of the habitats and biological communities on and adjacent to the

Site, to select representative species for the exposure assessment, and to provide a

basis for determining whether there was likelihood that rare, endangered or

particuliarly sensitive species inhabited the area.

 Hi 

• 

_ 

 l i 

_ 

m 
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2.2.1 The DSI Site 

The area surrounding the landfill is typical northem hardwood-hemlock forest, 

consisting of an overstory of birch, northem red oak, beech and hemlock. 

Predominant in the understory are striped maple, hazelnut, overstory reproduction 

and woodland fems including lady fem, maidenhair fem and spinulose wood fem. 

Several former roads and open areas surrounding the landfill were cleared to allow 

for movement of trucks and machinery. In these open areas several opportunistic 

species including grasses, sedges, poplar and early successional stages of the 

surrounding hardwood-hemlock forest occur. It is expected that the leaf litter 

overlying the soils supports many species of soil invertebrates including 

earthworms and adult and larval insects. 

Based upon site reconnaissance work and review of available literature and 

information, lists of representative species which would be expected to live in these 

areas were assembled (Table 2.1). These lists account for those species that would: 

1) typically be considered dominant in this habitat, 2) be representative of the 

various trophic levels, and 3) be potentially sensitive to constituents found in the 

area. 

2.2.2 Landfill Property 

Three surface water retention areas totaling less than 1 acre are located in the 

southern portion of the site (Figure 2.2). These areas historically retained runoff 

from the landfill surface and surrounding vicinity. With the exception of the pond 

southwest of the landfill, permanent surface water does not exist in the retention 

areas. In the one permanent retention pond, fish (bullhead) and amphibians 

(frogs) have been observed. 
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It is expected that the ground cover and leaf litter bordering the margins of the 

pond supports a number of species of soil invertebrates including earthworms and 

adults ;and larvae of insect species. 

2.2.3 Forested Area East of Route 5 
d 

The ar€!a east of the landfill between Route 5 and the Connecticut River consists of 

approximately 11 acres of steeply sloping terrain. Interspersed among the growth 

of nortliem hardwood-hemlock forest species are areas of surface water drainage 

evidenced by exposed soil and sparse understory growth. These localized areas of 

exposed soil were most noticeable at the base of steep side slopes near the river 

edge. Each of the drainageways, which had been eroded by surface water, 

originals near the edge of Route 5 at culverts used to discharge storm water 

collected along Route 5. The sparsely vegetated areas in the drainageways were

indicative of erosion or high flow velocities occurring during periods of storm water 

runoff. With the exception of some stained sediment in areas in the immediate 

vicinity of some of these drainageways, there did not appear to be manifestations 

of stressed conditions in individual plants that could be attributed to the landfill. 

Since these drainageways carry intermittent storm water flow, they do not provide 

permanent habitat for fish, amphibians or aquatic invertebrates. They could, 

however, serve as a potential occasional water sources for amphibian and 

terrestrial species during flowing conditions.

3 

^s 

 j^j 

d 

I 

3 

2.2.4 (yonnecticut River And Bordering Wetlands H 

2.2.4.1 Bordering Wetlands 

The fringe between the base of the slope and the river's edge ranged from 20 to 

100 feet in width and was vegetated by shrub-dominated patches in some areas 

and emergent-dominated flats in other areas. The shrub patches were dominated

by aldei:, willow, box elder and silky dogwood with a scattered understory of 
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horsetail, ground nut and Virginia creeper. The emergent flats consisted of cattail, 

purple loosestrife, beggars ticks, bluejoint, barnyard grass, reed canarygrass and 

various sedges. Based upon observations of the structure and composition of the 

vegetative community, there did not appear to be obvious stressed vegetation 

present. It is expected that the ground cover and leaf litter around and in the 

wetlands support a number of species of soil invertebrates including worms, and 

the adults and larvae of insect species. 

2.2.4.2 Connecticut River 

Discussions with agency representatives and other studies of the Connecticut 

River (Aquatec, 1992) in this area indicate that several species of fish are endemic 

to this stretch of the river, with the recent construction of fishways on downriver 

dams providing access to this area of the river to migratory anadromous species. 

A list of endemic and migratory fish species likely to be found appears in 

Table 2.2. Species of phytoplankton, zooplankton, ichthyoplankton and benthic 

macroinvertebrates collected as part of the Vermont Yankee monitoring program 

(Aquatec, 1992) in the vicinity of Vemon, Vermont and likely to be found in the 

river near the site are Usted in Tables 2.3 through 2.6, respectively. 

Terrestrial and avian species likely to participate in food chains based upon the 

aquatic community in the river are listed in Table 2.7. 

2.3 RARE OR ENDANGERED SPECIES 

Discussions with resource agency representatives and the report of a site visit by a 

U.S. Fish and Wildlife Service (USFWS) (May 1992) representative indicated that 

there are no known significant natural communities of rare, threatened or 

endangered plant or animal species on or within one-half mile of the DSI site. The 

USFWS reports that the federally endangered plant, the northeastern barbed 

bulrush (Scirpus ancistrochaetus), is found in a pond along the Connecticut River 
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within a three mile radius of the site. The Vermont Nongame and Natural 
m 

Heritage Program (VTNNHP) also lists this species as rare and occurring within i 
the town of Rockingham. NUS (1987) identified this species 1.75 miles south of 

»P 
t h e sit€: along the Connecticut River. = 

m 
Both thie Vermont Department of Fish and Wildlife (VTDFW) and USFWS noted y 

that trfinsient bald eagles {Heliaeetus leucocephalus) and osprey {Pandoin 

haliaetus) may occasionally fly through the Rockingham area along the H 

Coimecticut River. 

" 

pi 
d 

m 
d 

3 
™ 
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TABLE 2.1 

LIKELY INHABITANTS OF DSI SITE 


AND FORESTED AREA BETWEEN ROUTE 5 

AND THE CONNECTICUT RIVER 


BIRDS 


Black-capped chickadee 
Common crow 
Black-billed cuckoo 
Yellow-billed cuckoo 
Mourning dove 
Yellow-shafted flicker 
Great-crested flycatcher 
Least flycatcher 
American goldfinch 
Common grackle 
Evening grosbeak 
Rose-brested grosbeak 
Ruffed grouse 
Broad-winged hawk 
Red-shouldered hawk 
Red-tailed hawk 
Ruby-throated hummingbird 
Blue jay 
Slate-colored junco 
American kestrel 
Eastern kingbird 
Belted kingfisher 
Common nighthawk 
Red-brested nuthatch 
White-brested nuthatch 
Barred owl 
Great homed owl 
Long-eared owl 
Northem Saw-whet owl 
Eastern Screech owl 
Short-eared owl 
Eastem-wood pewee 
Eastern phoebe 
Pigeon 
American redstart 
American robin 
Yellow-bellied sapsucker 
Chipping sparrow 
Field sparrow 
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Darus atricapillus 
Corvus brachyrhynchos 
Coccyzus emthropthalmus 
Coccyzus americanus 
Zenaida macroura 
Colaptes auratus 
Myiarchus crinitus 
Empidonax minimus 
Carduelis tristis 
Quiscalus quiscula 
Coccothraustes vespertinus 
Pheucticus ludovicianus 
Bonasa umbellus 
Buteo platypterus 
Buteo lineatus 
Buteo jamaicensis 
Archilochus colubris 
Cyanocitta cristata 
Junco hyemalis 
Falco sparverius 
Tyrannus tyrannus 
Ceryle alcyon 
Chordeiles mirwr 
Sitta canadensis 
Sitta carolinensis 
Strix varia 
Bubo virginianus 
Asia otus 
Aegolius acadicus 
Otus asio 
Asio flammeus 
Contopus virens 
Sayomis phoebe 
Columba livia 
Setophaga ruticilla 
Turdus migratorius 
Sphyrapicus varius 
Spizella passerirux 
Spizella pusilla 
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TABLE 2.1 (Continued) 

LIKELY INHABITANTS OF DSI SITE 

AND FORESTED AREA BETWEEN ROUTE 5 


AND THE CONNECTICUT RIVER 


BIRDS 

House sparrow Passer domesticus 
Song sparrow Melospiza nelodia 
White crowned sparrow Zonotrichia leucophrys 
European starling Sturnus vulgaris 
Bam swallow Hirundo rustica 
Tree swallow Tachycineta bicolor 
Chimney swift Chaetura pelagica 
Hermit thrush Catharus guttatus 
Swainson's thrush Catharus ustulatus 
Wood thrush Hylocichla mustelina 
Tufted titmouse Parus bicolor 
Rufous-sided towee Pipilo erythrophthalmus 
Veery Catharus fuscescens 
Red-eyed vireo Vireo olivaceus 
Black-iind-white warbler Mniotilta varia 
Nashville warbler Vermivora ruficapilla 
Yellow warbler Dendroica petechia 
Cedar waxwing Bombycilla cedrorum 
Whip-poor-will Caprimulgus vociferus 
American woodcock Scolopax minor 
Downy woodpecker Picoides pubescens 
Hairy >voodpecker Picoides villosus 
Common yeUowthroat Geothlypsis trichas 

0CCA13I0NAL MIGRANTS 

Bald e£Lgle Haliaeetus leucocephalus 
Osprey Pandion haliaetus 

B 

A 
d 
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TABLE 2.1 (Continued) 


LIKELY INHABITANTS OF DSI LANDFILL SITE 

AND FORESTED AREA SOUTH OF ROUTE 5 


TO CONNECTICUT RIVER 


Northem black racer 
Northem brown snake 
Eastern garter snake 
Eastern smooth green snake 
Eastern milk snake 
Northem red-belHed snake 
Eastern ribbon snake 
Northem ringneck snake 
Northem water snake 
Stinkpot 
Eastern painted turtle 
Midland painted turtle 
Common snapping turtle 
Wood turtle 

Bullfrog 
Green frog 
Northem leopard frog 
Pickerel frog 
Spring peeper 
Mudpuppy 
Red-spotted newt 
Blue-spotted salamander 
Dusky salamander 
Four-toed salamander 
Jefiferson salamander 
Red-backed salamander 
Spotted salamander 
Spring salamander 
Two-lined salamander 
Grey treefrog 
American toad 

REPTILES 

Coluber constrictor constrictor 
Storeria dekayi dekayi 
Thamnophis sirtalis sirtalis 
Opheodrys vernalis vemalis 
Lampropeltis triangula triangula 
Storaria occipUomo occipitomo 
Thamophis sauritus sauritus 
Diadophis putwtatus edvaardsi 
Nerodia sipedon sipedon 
Sterrwtherus odoratus 
Chrysemys picta picta 
Chrysemys picta margiruita 
Chelydra serpentina, 
Clemmys inscuplta 

AMPHIBIANS 

Rana catesbeiana 
Rana clamitans 
Rana pipiens 
Rana sylvatica 
Hyla crucifer 
Necturus maculosus 
Notophthalmus iridescens 
Ambystoma laterale 
Desmognathus fuscus 
Hemidactylium scutatum 
Ambystoma jeffersonianum 
Plathodon cinereus 
Ambystoma maculatum 
Gyrinophilus porphyriticus 
Euryces bislineata 
Hyla versicolor 
Bufo americanus 
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TABLE 2.1 (Continued) 

Ml LIKELY INHABITANTS OF DSI LANDFILL SITE 
AND FORESTED AREA SOUTH OF ROUTE 5 

Big brown bat 
Little brown bat 
Hoary iDat 
Red bat 
Bobcat 
Northern chipmunk 
Eastern cottontail 
New England cottontail 
White-tailed deer 
Red fox; 
Eastern mink 
Common mole 
Hairy-tailed mole 
Stamosed mole 
Deer mouse 
House mouse 
Meadow jumping mouse 
White-footed mouse 
Woodland jumping mouse 
Opossum 
Porcupine 
Raccoon 
Norwaj' rat 
Masked shrew 
Short-tailed shrew 
Smoky shrew 
Water shrew 
Striped skunk 
Northem flying squirrel 
Southem flying squirrel 
Eastern grey squirrel 
Red squirrel 
Boreal redback vole 
Meadovir vole 
Pine vole 
Long-tailed weasel 
Woodchuck 

October 18, 1993 

TO CONNECTICUT RIVER 

MAMMALS 
m 
^^ Eptesicus fuscus 

Myotis lucifugus 
Lasiurus cinereus d
Lasiurus borealis 
Lynx rufus 
Tamias striatus 1 
Sylvilagus floridanus 
Sylvilagus transitioruilis 
Odocoileus virginianus 
Vulpes fulva 
Mustela vision 
Scalopus aquaticus M 
Parascalops breiueri 
Condylura cristata 1Peromyscus manicultatus 
Mus musculus 
Zapus hudsonius 
Peromyscus leucopus 
Napaeozapus insignis 
Didelphis narsupialis 
Erethizon dorsatum 3
Procyon lotor 
Rattus norvegicus 
Sorex cinereus 
Blarina brevicauda 
Sorex fumeus i | 
Sorex palustris 
Mephitis mephitis 
Glaucomys sabrinus PI 
Glaucomys volans 
Sciurus carolinensis 
Tamia sciurus hudsonicus 
Clethrionomys gapperi 
Microtus pennsylvanicus 
Pitymys pinetorum 
Mustela frenata m 
Marmota monax 
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TABLE 2.2 

FISH OF VERMONT 


LIKELY TO BE ENCOUNTERED 

IN THE ROCKINGHAM, VERMONT AREA 


American eel 
Blueblack herring 
Americsin shad 
Gizzard shad 
Rainlx)w smelt 
Striped bass 
White perch 
Sea lamprey 
Atlantic salmon 
Rainbow trout 
Brown trout 
Brook trout 
Northern pike 
Chain pickerel 
Carp 
Eastern silvery minnow 
Giolden shiner 
Common shiner 
Spottail shiner 
Mimic shiner 
Blacknose dace 
Longnose dace 
Creek chub 
Fallfish 
White sucker 
Longnose sucker 
Yellow bullhead 
Brown bullhead 
Rock bass 
Red brest subfish 
Pumpkinseed 
Bluegill 
Smallmouth bass 
Largemouth bass 
Black crappie 
Tessellated darter 
Yellow perch 
Walleye 

Anquilla rostrata 
Alosa aestivalis 
Alosa sapidissima 
Dorosoma cepedianum 
Osmerus mordax 
Morone saxatilis 
Morone americana 
Petromyzone marinus 
Salmo salar 
Oncorhynchus mykiss 
Salmo trutta 
Salvelinus fontinalis 
Esox lucius 
Esox niger 
Cyprinus carpio 
Hybognathus regius 
Notemigonus crysoleucas 
Luxilus cornutus 
Notropis hudsonius 
Notropis volucellus 
Rhinichthys atratulus 
Rhinichthys cataractae 
Semotilus atromaculatus 
Semotilus corporalis 
Catostomus commersoni 
Catostomus catostomus 
Ictalurus natalis 
Ictalurus nebulosus 
Ambloplites rupestris 
Lepomis auritus 
Lepomis gibbosus 
Lepomis macrochirus 
Micropterus dolomieui 
Micropterus salmoides 
Pomoxis nigromaculatus 
Etheostoma olmstedi 
Perca flavescens 
Stizostedion vitreum vitreum 

From A List of Fishes Occurring in Vermont, Vermont Fish & Wildlife Department, 
Agency of Natural Resources. Modified as the result of discussions with agency 
representatives. 
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TABLE 2.3 

PHYTOPLANKTON OF TEffi CONNECTICUT RIVER 
NEAR VERNON, VERMONT IN 1991 

CYANOCHLORONTA 
Cyanophyceae 

Chroococcales 
Chroococcaceae 

Gomphosphaeria sp. 
Merismopedia sp. 
Microcystis sp. 

Nostocales 
Nostocaceae 

Anabaena sp. 
Aphanizomerwn flos-aquae 

OsdUatoriaceae 
Oscillatoria sp. 

CHLOROPHYCOPHYTA 
Chlorophyceae 

Volvocales 
Volvoceae 

Volvox sp. 
Chlorococcales 

Chlorococcaceae 
Tetraedron sp. 

Oocystaceae 
Ankistrodesmus sp. 
Selenastrum sp. 

Scenedesmaceae 
Scenedesmus sp. 
Scenedesmus quadricauda 

Hydrodictyaceae 
Pediastrum sp. 
Pediastrum duplex 
Pediastrum simplex 

Zygnematales 
Zygnemataceae 

Mougeotia sp. 
Spirogyra sp. 
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TABLE 2.3 (Continued) 

PHYTOPLANKTON OF THE CONNECTICUT RIVER 
NEAR VERNON, VERMONT IN 1991 

Desmidiaceae 
Closterium sp. 
Cosmarium sp. 
Euastrum sp. 
Staurastrum sp. 

Ulotrichales 
Ulotrichlaceae 

Ulothrix sp. ^ 
Cladophorales g 

Cladophoraceae " 
Cladophora sp. 

CHRYSOPHYCOPHYTA I 
Chyrsophyceae 

Ochromonadales PI 
Dinobryaceae Ml 

Dinobryon sp. 
Synuraceae P|| 

Mallomonas sp. II 
- Synura sp. 

BACILLARIOPHYCOPHYTA J 
EiaciUariophyceae 

Fragilariales ^ 
Fragilariaceae ra 

Asterionella sp. i* 
Fragilaria sp. 
Meridian sp. ^ 
Synedra sp. PI 
Tabellaria sp. 

Naviculales ^ 
Naviculaceae Ml 

Navicula sp. 
Cymbellaceae H 

Cosdnodiscales ^ 
Cosdnodiscaceae 

Melosira sp. ^ 
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TABLE 2.3 (Continued) 

PHYTOPLANKTON OF THE CONNECTICUT RIVER 
NEAR VERNON, VERMONT IN 1991 

PYRROPHYCOPHYTA 
Dinophyceae 

Peridiniales 
Ceratiaceae 

Ceratium sp. 

CRYPTOPHYCOPHYTA 
Cryptophyceae 

From: Ecological Studies of the Connecticut River Vemon, Vermont. Report 21. Aquatec, 
Inc. 1992. 
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TABLE 2.4 


ZOOPLANKTON OF THE CONNECTICUT RIVER 

NEAR VERNON, VERMONT IN 1991 


PROTOZOA 
Sarcodina 
Mastigophora 
Ciliata 

Peritrichida 
VerticeUidae 
Vorticella sp. 

NEMATODA 

ROTATORIA 
Digononta 

Bdelloida 
Monogononta 

Flosculariacea 
Conochilidae 

Conochiloides sp. 
Conochilus sp. 
Conochilus unicornis 

Testudinellidae 
Filinia sp. 

CoUothecacea 
Collotheddae 

Collotheca sp. 
Ploima 

Synchaetidae 
Polyarthra sp. 
Synchaeta sp. 

Ploesomatidea 
Ploesoma sp. 

Gastropodidae 
Gastropus sp. 

Asplanchnidae 
Asplanchna sp. 

Brachionidea 
Brachionus sp. 
Brachionus guaridentata 
Euchlanis sp. 
Kellichottia sp. 
Kellicottia bostoniensis 
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TABLE 2.4 (Continued) 

ZOOPLANKTON OF THE CONNECTICUT RIVER 
NEAR VERNON, VERMONT IN 1991 

Kellicottia longispina ^ 

Keratella sp. 

Lecane sp. 

Monostyla sp. 

Notholca sp. 

Platyias sp. 

Platyias patulus 

Trichotria sp. 


TARDKJRADA 

ANNELIDA 
Oligochaeta 

ARTHROPODA 
(yrustacea 

Cladocera 
Bosminidae 


Bosmina sp. 

Bosmina longirostris 


Chydoridae iOstracoda 

Eucopepoda 


Copepoda 

Copepoda nauplii 


Calandoida 

Cyclopoida 
 2

Insecta 

Diptera 


Chironomidae 


i 
From: Ecological Studies of the Coimecticut River Vemon, Vermont. Report 21. Aquatec, 

Inc. 1992. 

pPff 

PI 
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TABLE 2.5 


RELATIVE ABUNDANCE OF ICHTHYOPLANKTON 

IN THE CONNECTICUT RIVER NEAR VERNON, VERMONT 1982-1989 


Clupeidae
American shad
Blueback herring
Cjrprinidae
Common carp
Golden shiner
Notropis spp.
Catostomidea
White sucker
White perch
Centrarchidea
Rock bass
Lepomis spp.
Smallmouth bass
Percidae
Tessellated darter
Yellow perch
Walleye
Indeterminate

Vemon Pool (%) 

 <0.1 
 <0.1 

 <0.1 
 12.1 

 0.1 
 <0.1 
 45.2 
 0.3 
 1.6 

 37.2 
 <0.1 

 <0.1 
 1.3 

 <0.1 
 <0.1 

 <0.1 
 1.0 

 0.7 
 0.3 

From: Abundance, Density and Composition of Ichthyoplankton of the Connecticut River 
near Vemon, Vermont. Analytical Bulletin #32. Aquatec, Inc. 1990. 
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TABLE 2.6 

ki BENTHIC MACROINVERTEBRATES O F THE CONNECTICUT RIVER 
NEAR VERNON, VERMONT TN 1991 

r 
^ PLATYHELMINTHES 

Turbellaria 
^ Tricladida 

Planariidae 
Dugesia sp. 

^ Dugesia tigrina 

^ NEMATODA 

'^ BRYOZOA 
IH Gymnolaemata 

Ctenostomata 
•" Paludicellidae 
^ Paludicella sp. 

Phylactolaemata 
n Plumatellidae 

Plumatella sp. 

^ ANNELIDA 
Oligochaeta 

•• Haplotaxida 
Tubrficidae -

Branchiura sotverhyi 
^ Hirudinea 

^ ARTHROPODA 
b Arachnoidea 

Acariformes 
^ Crustacea 
^ Cladocera 

Leptodoridae 
pi Sididae 

Si(fa crystallina 
Isopoda 

^ AseUidae 
Caecidotea sp. 

*• Amphipoda 
Gammaridae 

"" Crangonyx sp. 
h» Gammarus sp. 
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TABLE 2.6 (cont inued) 

BENTHIC MACROINVERTEBRATES OF THE CONNECTICUT RIVER «i 
NEAR VERNON, VERMONT IN 1991 

Talitridae g| 
Hyalella sp. 

Decapoda mt 
Cambaridae ^ 

Insecta 
Plecoptera _ 

Leuctridae m 
Leuctra sp. 

PerUdae 
Acroneuria sp. I 

Ephemeroptera • 
Baetidae 
Caenidae • 

Caenis sp. • 
EphemereUidae 

Dannella sp. • 
Ephemerella sp. j  | 
Eurylophella sp. 

Ephemeridae jm 
Hexagenia sp. 2 
Hexagenia limbata 

Heptageniidae 
Heptagenia sp. fl 
Leucrocuta sp. • 
Steruicron sp. 
Stenonema sp. H 

PoIymit£UYddae • 
Ephoron sp. 

Siphlonuridae • 
Siphhnurus sp. 9 

Tricorythidae 
Tricorythodes sp. |  | 

Odonata ^ 
Aeschnidae 

Boyeria sp. I-
Coenagrionidae ^ 

Argia sp. 
Enallagma sp. 
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TABLE 2.6 (continued) 


BENTHIC MACROINVERTEBRATES OF THE CONNECTICUT RIVER 

NEAR VERNON, VERMONT IN 1991 

Corduliidae 

Neurocordulia sp. 

Somatochlora sp. 

Tetragoneuria sp. 


Gomphidae 
Dromogomphus sp. 
Gomphus sp. 

Macromiidae 

Macromia sp. 


M^aloptera 

Sialidae 


Sialis sp. 

Trichoptera 


Calamoceratidae 

Heteroplectron sp. 


Hydropsychidae 
Cheumatopsyche sp. 
Hydropsyche sp. 
Hydropsyche alhedra 
Hydropsyche bronta 

. Hydropsyche morosa 

Macrostemum sp. 


HydroptiHdae 

HydroptUinae 


Agraylea sp. 

Hydroptila sp. 

Oxyethira sp. 


Orthotrichiinae 

Orthotrichia sp. 


Lepidostomatidae 

Lepidostom sp. 


Leptoceridae 

Ceraclea sp. 

Mystacides sp. 

Nectopsyche sp. 

Oecetis sp. 

Triaenodes sp. 


linmeplulidae 

Asyruirchus sp. 

Neophylax sp. 

Pycnopsyche sp. 


Molannidae 

Molanna sp. 


Polycentropodidae 

Neureclipsis sp. 
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TABLE 2.6 (continued) 
m 

EIENTHIC MACROINVERTEBRATES OF THE CONNECTICUT RIVER m 
NEAR VERNON, VERMONT IN 1991 

Phylocentropus sp. ^ 
Polycentropus sp. 

Coleopttira p-
Elmidae 

MM 

Dubiraphia sp. 
Optioservus sp. 
Oulimnius sp. ^ 
Promoresia sp. "P 
Stenelmis sp. 

(Tyrinidae H 
Dineutes sp. • 

Ilydrophilidae 
Berosus sp. • 

Diptera {| 
C/eratopogonidae 

Mallockohella sp. n 
Chaoboridae 1 

Chaoborus sp. 
(Jhironomidae 

Tanypodinae ^ 
Orthocladiinae 

Rheocricotopus sp. 
Chironominae H 

DemicryptochiroTwmus sp. • 
Rheotanytarsus sp. 
Rheotanytarsus distinctissimus M 
Rheotanytarsus exiguus iB 
Tanytorsus sp. 
Xenochironomus sp. {• 

Simuliidae ig 
Simulium sp. 

Tipulidae •• 
Antocha sp. 3 

MOLLUSCA 
(Gastropoda 2 

Basommatophora • ' 
Anycylidae 

Laevapex fuscus W 
Physidae • 

Physa sp. 
Physinae Pl 

Planorbidae gl 
PlanorbeUa companulata 

Masogastropoda pi 

ii 
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TABLE 2.6 (continued) 

BENTHIC MACROINVERTEBRATES OF THE CONNECTICUT RIVER 
NEAR VERNON, VERMONT IN 1991 

Hydrobiidae 

Amnicola limosa 

BergeUa subglobosa 

Gillia altilis 


Valvatidae 

Valvata tricarinata 


Pelecypoda 

Prionodesmacea 


Sphaeriidae 
Musculium sp. 
Pisidium sp. 
Pisidium hensloivanum 
Sphaerium sp. 

Unionidae 
Elliptio complanata 
Strophitus undulatus 

From: Ecological Studies of the Coimecticut River Vemon, Vermont. Report 21. Aquatec, 
Inc. 1992. 
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TABLE 2.7 

MAMMALS AND BIRDS OF ROCKINGHAM, VERMONT 


LIKELY TO HAVE CONNECTICUT RIVER-BASED FOOD SOURCES 


MAMMALS 

Eastern mink 
Muskrat 
Beaver 
Raccoon 

BIRDS 

Bald eagle (migrant) 
American osprey (migrant) 
Belted kingfisher 
Herring gull 
Great blue heron 
Green heron 
American bittern 
Canada goose 
Mallard 
Black duck 
Wood duck 
Hooded merganser 
Common merganser 
Common goldeneye 

Mustela vison 
Ondatra zibethicus 
Castor canadensis 
Procyon lotor 

Haliaeetus leucocephalus 
Pandion haliaetus 
Ceryle alcyon 
Larus argentatus 
Ardea herodias 
Butorides striatus 
Botaurus lentiginosus 
Branta canadensis 
Anas platyrhynchos 
Anas rubripes 
Aix sponsa 
Lophodytes cucullatus 
Mergus merganser 
Bucephala clangula 

October 18,1993 
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Appendix B 
Artiiur D. Little's Field Ecologlcai Survey Notes 
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BFI ROCKINGHAM: ECOLOGICAL FIELD NOTES 
Ecological Risk Assessment 
ADL Reference 62374.62 
September 28, 1993 

The focus of this site visit was to examine the ecological features of the: 

•	 Coimecticut River sediment and surface water sampling locations; 
•	 associated floodplain habitats along the West river bank; 

microhabitats within the forest ecosystem surrounding Seeps F, G, and H; and 
•	 the Connecticut River background sampling location. 

A secondary objective was to l(X)k for possible occurrences of the Barbed-bristie 
Bulrush {Scirpus ancistrochaetus), a federally endangered plant species, in marsh 
communities along the river floodplain. Detailed field notes were dictated into a 
microcassette recorder and dated, color photographs were taken at sampUng stations. 

The 100 scale, site topographic plan referred to in the field was dated January 15, 
1992 and labelled "October 1992 Sample Locations." 

Canadian Hemlock/Northern Hardwood Forest Southeast of Rte. 5 
The floristic overview provided by Balsam for this area is essentially accurate. The 
dominant coniferous tree is Canadian Hemlock {Tsuga canadensis), which occurs 
either in nearly pure stands on ridges and north-facing slopes, or growing among a 
mixture of hardwood trees, among which no single species appears dominant. Slope 
aspect, thus, is a key determinant of the distribution and relative dominance of the 
hemlock in this area. Understory saplings of canopy trees (i.e. transgressives), 
shrubs, and the species composition of the herbaceous flora all indicate mesic (moist) 
soil conditions throughout the year. Even areas of exposed silt and clay associated 
with landslides have signiflcant growth of mosses, indicating moisture availability. 
No significant or unusual symptoms of vegetative stress were observed within this 
forest habitat, although normal stress symptoms such as insect damage were evident. 

Hydrology, Soils, and Vegetation at Riverside Seeps 
The habitats observed within this hemlock/hardwood forest ecosystem are essentially 
identical in their soils, hydrology, and vegetation, in the vicinity of the sediment and 
surface water sampling locations at Seeps F, G, and H. All three areas occur within 
deeply-cut, erosional gullies that receive surface water runoff from the steep slopes 
between Rte. 5 and the river. No areas of ponding of this runoff occur within any of 
the gullies or stream channels, and no evidence of vemal pools was found in the area, 
so that no tme aquatic habitats occur within the forest. Due to the heavy rains of the 
preceding night, distinct areas of ground water seepage were not evident, but surface 
runoff was flowing at several of the locations. The clay-rich, silty soils of all seep 
areas have eroded sufficiendy to form extensive, deltaic outwash deposits of silt and 
clay at the interface between the forested slopes andflo(xiplain marsh/shrub swamp 
habitats. 

Ar t iu rD Lit t le 
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Ecological Risk Assessment 
ADh Reference 62374.62 1 
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Page 2 

1 
Hydrology, Soils, and Vegetation at Riverside Seeps (cont.) I 
Seep F (SDlSW-8). This habitat is essentially identical to that of Seeps G and H, 
although it has a smaller area of Speckled Alder {Alnus rugosa) and shrub-dominated 
v^edand on the floodplain area between the seep/gully and the river, than that seen at I 
Sleep G. No ponding areas within gully nor any vemal pools in either the forest or 
floodplain habitats. Grey clay and silt deposits in the stream channel; no sand/gravel Iriffle microhabitat in the stream. No invertebrates seen in the stream of the gully. 
Notes on Sampling Location Markers: Balsam's site plan shows this as SD/SW-8, 
v/hich was confirmed by an orange flag on a Yellow Birch tree at the mouth of the Ig;ully, stating "90 feet East to River Sample No. 1 and 12 feet Northeast to Seep No. 
8." Stake labelled RW/RS-1 occurs within densely vegetated area of floodplain, 
currentiy lacking surface water. (PHOTOS) I 
Seep G (SDlSW-9). Exposed clayey-soils on the South slope of this deep, erosional I 
gully, caused by chronic landslides just below and Soutii of the outfall of the • 
stormwater pipe. The stormwater pipe, which had been built along the bottom of this 
gully, is now broken at a point below which the erosion is most severe. The lower • 
segment of pipe is now buried beneath the deltaic silt/clay deposits at Sampling * 
Sltation SD/SW-9. Unstable soils on both sideslopes of this gully are indicated by the 
immature, secondary growth of forest trees, shrubs, and herbs on these slopes, as fl 
compared with the mature forest areas on the ridges and southeastern slopes away 
from the gullies. Canadian Hemlock is more abundant on the north-facing slopes, as _ 
compared with the predominance of hardwood trees on the south-facing slopes of I 
tliiese same gullies. No areas of surface water ponding occur in these gullies, even at 
title bottom of the slopes adjacent to the river floodplain, and no vemal pools occur in 
tltiis area. The channel of the stream in the bottom of the gully consists almost I 
entirely of grey, silt and clay deposits, being devoid of sand or gravel deposits 
common in riffle habitats. No evidence of invertebrates, nor tracks of predators such 
as Raccoons, were seen in this stream. Notes on Sampling Location Markers: Site 3 
plan shows this as SD/SW-9, but stake is labelled as SW/SD-8. Also, stakes labelled 
FLW/RS-2 occur within densely vegetated area offlocxiplain currentiy lacking surface 
v/ater. (PHOTOS) 3 
Seep H (SW1SD-3I and SWlSD-33). Soils, hydrology, and vegetation are essentially 
identical to those at Seeps F and G. Canadian Hemlock again is mostiy restricted to 
the north-facing side slopes of the gully, with hardwood trees dominating the drier, 
south-facing slopes. As with Seeps F and G, the Hemlock/hardwood forest at Seep H 
lacks permanent aquatic habitat, such as ponding areas within the gully/stream or 3 
vemal pools elsewhere in either the forested slopes or river floodplain. Notes on 
Sampling Location Markers: Site plan shows the stake closest to the river as SD/SS- fl 
3l3, but the stake we found here is labelled as SW/SD-9; the stake located within the • 
§;ully, however, is accurately labelled as SD-31, as shown on the plan. (PHOTOS) 

I 
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Connecticut River Littoral Zone and Floodplain Habitats 
Along the west bank of the river are permanent shallows with abundant Water Lilies 
(Nymphaeaceae; inaccessible for species identification) and associated, submerged 
aquatic macrophytes. Along this west bank is a flat area of clayey-silt deposits, 
which extends from the water's edge to the toe of the steep, hemlock/hardwood 
forested slopes, so that no obvious demarcation can he seen lietween the river bank 
and associated floodplain. No vemal pools or permanent ponds occur along this 
segment of the floodplain. Abundant tracks of unidentified birds. Raccoon {Procyon 
lotor), and White-tailed Deer {Odocoileus virginicus), however, were seen in the wet 
silt deposits at the water's edge; probable bedding areas for White-tailed Deer also 
were seen as low-growing arcas of grass surrounded by tall Cattails. Balsam's 
floristic description of the marsh and shrub swamp cover types within the floodplain 
is accurate and complete. Marsh communities dominate this segment of the 
floodplain, with isolated areas dominated by wetiand shrubs being best developed in 
arcas with large outwash deposits of silt and clay at the discharge points from the 
erosional gullies to the floodplain (e.g. Seep G). No sightings were made of the 
Barbed-bristie Bulrush {Scirpus aru:istrochaetus), nor were many suitable 
microhabitats for this species found in the floodplain. 

Backgroimd River Station. The area shown on the site plan corresponds to the 
location of two homes, associated docks, and motor boats, just north of a bedrock 
outcrop at the river's edge. This background area includes marsh vegetation on a 
narrow shelf of river floodplain, just north of the bedrock outcrop. Notes on 
Sampling Location Markers: Marker stakes were not found at this station. (PHOTOS) 

Faunal Habitat Implications 
The Canadian Hemlock/Northern Hardwood forest on the slopes between Rte. 5 and 
the Connecticut River is expected to provide very good wildlife habitat to a variety 
of vertebrates, due to the occurrence of upland forest, floodplain marsh, shallow 
aquatic plant communities, and deeper water river habitat over a horizontal distance 
of only a few hundred feet However, due to the hydrology and substrate conditions 
of the seeps and their erosional gullies, in which neither surface water pools nor riffle 
habitat are found, these seep areas offer littie if any habitat for aquatic biota such as 
invertebrates, fish or amphibians. All of tiiese "seep" areas have intermittent, clay-
bottom stream channels within these gullies, that lack sand and gravel, riffle-type 
niches and thus are unlikely to support any significant invertebrate fauna. Amphibian 
populations are presumed absent from the seeps, with the possible exception of 
forest-dwelling species such as newts, salamanders, and toads that are known to 
inhabit mesic forests with significant amounts of intermittent or perennial surface 
runoff. During periods of river flooding, however, the lower reaches of these 
erosional gullies would likely become inundated, thus giving aquatic species from the 
river temporary access to these seep sampling locations. 
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Appendix C: Photographs at the BFI Landfill Site, Rockingham, Vermont 

Roie Number Frame Numbers Date 

1 1.1 through 1.23 7/27/92 

2 2.32 tiirough 2.36 9/28/93 

3 3.1 Uirough 3.12 9/28/93 

1^ 
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Appendix C (continued) 

Inventory of Photographs 

Roii.Frame Number 
Roll No. I - 7127192: 

1.1 

1.2 

1.3 

1.4 d 

1.5-1.9 

d 

1.10-1.15 r 
d 

1.16 
d 

L 

1.17 

d 1.18 

1.19 

1.20 

1.21 

1.22 

1.23 

Location and Subject 

Landfill: Eastern aspect of stormwater Pond No. 1 
showing many animal tracks on exposed sediment 

Landfill: Swale leading firom Pond No. 1 to Pond No. 3 

Landfill: Retention Pond No. 3 

Swale looking south toward runoff Pond No. 3 

Landfill: Panoramic series from top of landfill, scanning 
north to south, overview of Connecticut River 

Composite taken on top of landfill looking west 
scanning from north to south 

Swale at north end of landfill looking southwest 

Storm drain outlet pipe in Pond No. 2 

Ash pile with sparse, browned vegetation 

Stormwater outfall and iron-stained soils on east side of 
road looking east (near wells 6 and 7, slightiy south) 

Seep and stormwater outfall with iron-stained soils 
below wells 6 and 7 near the old Lester Danforth well 

Erosion ravine downhill from seep/stormwater discharge 
below wells 6 and 7 

Iron-staining at stormwater outwash (Seep E at 
SW-SW6/SD-SS6 (perforated, cormgated steel pipe) 

Close up of old corroded, and replacement perforated 
pipes at Seep E (SW-SD6) 
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Appendix C (continued) 

Roii.Frame Number Location and Subject 
Roll No. 2 - 9128193: 

2.32 	 Erosional gully upslope from Seep G (SW-SW9) 
looking towards the Connecticut River floodplain 

2.33 	 Algae/moss-covered soils on eroded slope at Seep G. 

2.34 	 Buried stormwater pipe at Seep G (SW-SW8) near edge 
of forest at junction with Connecticut River floodplain 

View of marsh and forest edge looking upgradient 
2.35 towards Seep G from Connecticut River floodplain near 

SW-RW2 sampling location 

Downstream aspect of water lily bed and adjacent marsh 
2.36 in Connecticut River floodplain as seen from the 

SW-RW2/SD-RS2 sampling location 
r 
L 

Roll No. 3 - 9128193: 

3.1 	 Clay soils in forested runoff swale at Seep F 
(SW-SW8/SD-SS8) showing lack of tme aquatic habitat 

3.2 	 View of mnoff swale from Seep F, looking towards 
forest/floodplain interface with Connecticut River in the r 
background 

3.3-3.4 	 Close-up and more distant, upstream views of marsh and 
sampling location SW-RW-2/SD-RS2 on Connecticut 
River floodplain 

3.5 	 Fungal growth on otherwise healthy Speckled Alder 
{Alnus rugosa) shrub in Connecticut River floodplain 
between SW-RWl and STW-VCWl 

3.6 	 Downstream aspect from forest/floodplain interface 
showing SW-SW9 and SD-SS33 sampling location in 
forested habitat of Seep H 

3.7 	 Upstream aspect of terrestrial forest swale leading from 
Seep H, as seen from thefloodplain/forest interface 
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Appendix C (continued) 

Roii.Frame Number 

3.8 

3.9 

3.10 

3.11 

3.12 

r 
d 

r 
L 

Location and Subject 

Downstream aspect of SW-SW9 and SD-SS33 sample 
locations at Seep H, with forest/floodplain interface and 
Connecticut River in background 

Upstream aspect of outcrop and Cattail Marsh in 
Connecticut River floodplain between sample locations 
SW-RW2 and SW-RW3 

Upstream view of boat/dock in general vicinity of 
"Background" river sample location SW-RW3 

Landfill: Dense vegetative cover in Retention Pond 
No. 1 (same scene as Photo No. 1.1 taken on 7/27/92) 

Landfill: Stormwater Retention Pond No. 3 showing 
sediment deposits and new outfall pipe 
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Appendix D 

Site Topographic Plan with Sampling Locations (Map Pocket) 
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Appendix E 
Supplemental Raw Data for 1993 

• Balsam's Validated August/September^ 1993 Surface Water and Sediment 
Analytical Data 

• Arthur D. Littie's Unvalidated August/September, 1993 Surface Water and 
Sediment Analytical Data 

I*. 

d 

d 

d 
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• BALSAM'S VALIDATED AUGUST/SEPTEMBER, 1993 
SURFACE WATER AND SEDIMENT ANALYTICAL DATA 

d 

E 

t 

I 

d 
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TABLE 2-S4 

SURFACE WATER ANALYTICAL SUITE 


DISPOSAL SPECIAUSTS, INC. LANDFILL 

ROCKINGHAM, VERMONT 


CONVENTIONAL Total Organic 
SAMPUN G TCLVOC* TCL SVOCa TAL METALS PARAMETERS HARDNESS CYANmE Carbon 
LOCAITON Method 624.2 CLP CLP ToUl ToUl 

DSI-SW-SW2 X/NS NA/NS X/NS X/NS X/NS X/NS NA/NS X/NS 

DSI-SW-SW3/4 X/NS NA/NS X/NS X/NS NA/NS X/NS X/NS NA/NS 

DS1-SW-SW6 
DSI-SW-SW8 

x/x 
XJX. 

NA/NA 
NA/NA 

X/NA 
X/NA 

X/X 
XflC 

NA/NA 
NA/NA 

X/NA 
X/NA 

XflC 
XflC 

X/NA 
NA/NA 

DSI-SW-SW9 X/NS NA/NS X/NS X/NS NA/NS X/NS X/NS NA/NS 

DSI-SW-SW32 X/NS NA/NS X/NS X/NS NA/NS X/NS X/NS NA/NS 

DSI-SW-SW36 X/NS NA/NS X/NS X/NS NA/NS X/NS X/NS NA/NS 

DSI-SW-PWl NA/NS X/NS X/NS X/NS NA/NS X/NS X/NS NAfl^S 

DSI-SW-PW3 X/NS NA/NS X/NS X/NS NA/NS X/NS X/NS NA/NS 

DSl-SW-RWl NA/X NA/NA X/NA XflC X/NA X/NA X/X NA/NA 

DSI-SW-RW2 
DSI-SW.RW3 
DSI-SW-RW4 

X/X 

x/x 
NS/X 

NA/NA 
NA/NA 
NS/NA 

X/NA 
X/NA 

NS/NA 

xa 
x/x 

NS/X 

X/NA 
XflJA 

NS/NA 

X/NA 
X/NA 

NS/NA 

x/x 
x/x 

NS/X 

X/NA 
X/NA 

NS/NA 

NOTES: 

1. TCL VOCs = Target Compound List Volatile Organic Compounds 
2. TCL SVOCs = Target Compound List Seml-volatlle Organic Compounds 
3. TAL Metals e Target Analyte List metals 

4.	 Conventional Parameters * Ammonia, biological oxygen demand, bicarfaonata alkaliniiy, carbonate alkalinity, 


hydroxyl alkalinity, total alkalinity, chloride, chemical oxygen demand, nitrate, nitrite, oil and grease, 


phenollcs, suirate, sulfide, phosphorus, total Kjehldahl nitrogen, total dissolved solids, total suspended solids, 


and total organic caibon. 

5. X/X - Sampled October 1992 / Sampled August 1993 
6. NA B Not analyzed 
7. NS* Not sampled 
8. Surface water samples collected for TAL metals analysis were not filtered, 
9. CLP ' Contract Laboratoiy Program 

12/8/93 
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TABLE 2-SS 

SURFACE WATER QA/QC SAMPUNG SUMMARY 


DISPOSAL SPECIAUSTS, INC. LANDFILL 

ROCKINGHAM, VERMONT 


QA/QC SAMPLE 
DESIGNATION 

DATE: 

MATRIX SPIKR/ 
MAT1UX8PIKR 

DUPUCATE 

LOCATION 
OF 

DUPUCATE 

LOCATION 
OF 

FIELD BLANK 
TCL VOC* 

M<(had8t41 M«<hadSI4« 
TCL SVOC* 
M«tkod«tTO 

TAL METALS 
ToM-

CONVENTIONAL 
PARAMETERS EABDNESS CYANIDE 

TDtal 

DSI-SW.SW7 
DSI.SW-qSl 

DSI-SW-QSLA 

oct.9a 
Aur83 
S«p-OS 

. 
-
-

DSI.SW-SWB 
DSI.SW.SW8 
DSI-SW-SWS 

. 
• 

• 

X 
NA 
NA 

NA 
X 

NA 

X 
NA 
NA 

X 
X 
X 

NA 
NA 
NA 

X 
NA 
NA 

X 
NA 
NA 

DSI-FB4 
I}SI-qA-EQ4 

Oct-92 
Au^SS 

. 
-

. 
• 

D6I-SW-SWS5 
DSI-SW.RW2 

X 
X 

NA 
NA 

X 
NA 

X 
X 

NA 
NA 

NA 
NA 

X 
X 

DSISW.Sn8(MS/MSD) 
DSISW.RW4(MS/MSD) 

0<*W 
A w 9  3 

DSI-SW-SWB 
DSI-SW.RW4 

. 

. 
. 
-

X 
X 

NA 
NA 

X 
NA 

X 
NA 

NA 
NA 

X 
NA 

X 
X 

NOTES: 

1. QA/QC'QiMlilyAMuranMiAtutlity Control 
3. X> QA/QC HinpleeollectwL 
3. . a QA/QC Mitipla not eoUoetod. 
4. NA>Not*n«lyzwl 
fi. Ona trip blank aampla wa* aubmlttod with each shipmant Tor VOC analysis. 

12/8/es 
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TABLE 2-36 

SURFACE WATER INDICATOR PARAMETER MEASUREMENTS 


DISPOSAL SPECIALISTS, INC. LANDFILL 

ROdONGHAM, VERMONT 


SPECIFIC DISSOLVED 
SAMPLE APPEARANCE TURBIDITir ICMPERATURE pH CONDUCTANCE OXYGEN 

DESIGNATION (NTU) (Centigrade) (Standard units) (umhoa/om) (mgA) 
Oct.92 Aufr-93 Oct-92 Aofi'SS Oct-92 Aug-9S Oct-92 Aus-93 Oot-92 Aus-93 Oot-92 Au«-9S 

DSI-SW.SW2 clear NS NR NS 2 NS 8.1 NS >2,000 NS 10 NS 

DSI-SW-SW3/4 NR NS NR NS NR NS NR NS NR NS NR NS 
DSI-SW-SW6 yellow NR 22 NA 12 NR 8.0 NR >2,000 NR 8.9 NA 

DSI-SW-SW8 cloudy NR NR NA 10 16 8.2 7.8 648 1,090 8.1 NA 

DSI-SW-SW9 clear NS 23 NS 11 NS 8.0 NS 1* NS 10.8 NS 

DSI-SW-SW32 light brown NS 9 NS 11 NS 7.2 NS 2  * NS 9.6 NS 

DSI-SW-SW36 NR NS 17 NS 11 NS 7.6 NS NR NS 8.8 NS 

DSI-SW-PWl li{^t orange NS 132 NS 9 NS 7.6 NS 380 NS 6.8 NS 

DSI-SW-PW3 clear NS 9 NS 8 NS 6.8 NS 178 NS 7.7 NS 

DSI-SW-RWl clear clear 2 NA 12 26 6.9 8.5 165 337 7.9 NA 

DSI-SW.RW2 clear clear 1 NA 13 27 7.1 8.6 199 268 8.2 NA 

DSI-SW-RW3 clear clear 1 NA 11 26 6.9 7.7 161 161 8.4 NA 

DSI-SW.RW4 NS clear NS NA NS 29 NS 8.4 NS 166 NS NA 

NOTES: 

1. NTU B Nephelometric turbidity unita 
2. NR = Not recorded 
3. umhos/cm ^ I^crombos per centimeter 
4. m{^ c Milligrams per liter 
6. * indicates anomalous measurement 
6. NSs Not sampled 

11/30/93 
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TABLE 2-37 


S E E P SUBFACE WATER ANALYTICAL RESULTS 


VOLATILE ORGANIC COMPOUNDS 


DISPOSAL S P E C I A U S r S , I N C LANDFILL 


ROCKINGHAM, VERMONT 


D 8 I « V . « W  I D8I«W«WaM DSI-SW-SWt I)61-SW.SW7* 

DATXaAMPLEDi A » »  « i » o « M  a A l *  W 14.Oet.92 t V O e t ^  a AM(.as 

VOLATILE ORGANICS 
BfEIHODiCMa 

Aeatao* ND(22) NS ND(4300) NS 690 J 42 J 640 J NS 

BoBana KDO) NS ND«0) NS NDUO) 0.2 J NDUO) NS 

NOU) NS ND(60) NS NDUO) HtHOJi) NDUO) NS 

NDU) NS ND({0) NS NDUO) nuos) NDUO) NS 

NDU) NS ND(60> NS NDUO) ND(OJB) , NDUO) NS 

NOU) NS NOWO) NS NDUO) saoM NDUO) NS 

NDU) NS ND(»0) NS NDUO) ND(0J) NDUO) NS 

NIXl) NS ND(»a) NS NDUO) ND(OJ) NDUO) NS 

L<vBuQ4bMisaaa 

tart-Buqrlwnsain 

NDO) 

NDO) 
NS 
NS 

ND(«0) 
ND(50) 

NS 

NS 
1 NDUO) 

NDUO) 
unos) 
ND(OJ>) 

NDUO) 
NDUO) 

NS 

NS 

NEKl) NS ND(tO) NS NDUO) ND(OJ) NDUO) NS 

NDd) NS NDCSO) NS NDUO) ND(03) NDUO) NS 

CUORMIMUW NOtt) NS S20 NS 12 11 14 NS 

Cblonlbnn NDO) NS ND(«0) NS NDUO) NDIOJ) NDUO) NS 

CutnndiiiiUlck NWI) NS NDUO) NS NDUO) 0.4 J NDUO) NS 

NDU) NS ND(60) NS NDUO) OJ NDUO) NS 

N O a  ) NS NO({0) NS NDUO) ND(0.£) NDUO) NS 

LcUars lo luana NDO) NS ND(SO) NS NDUO) ItVtOJ) NDUO) NS 

NDa) NS ND(tO) NS NDUO) naoj) NDUO) NS 

NDd) R NS ND(«0) R NS NDUO) R ND(OJ) NDUO) R NS 

l,2-Olbioim(h>iH NDd) NS ND(60) NS NDUO) ND(O.C) NDUO) NS 

NDU) NS ND(60) NS NDUO) ND(0.» NDUO) NS 

NDU) NS ND(50) NS NDUO) ND(OJ) NDUO) NS 

NDU) NS ND(Ca) NS NDUO) NDCOS) NDUO) NS 

a i  l J NS NDUO) NS NDUO) H W J  ) NDUO) NS 

NDU) NS ND(60) NS NDUO) NDtOJ) NDUO) NS 

NDd) NS ND(60) NS NDUO) a? NDUO) NS 
NDU) NS ND(60) NS NDUO) inxo.i) NDUO) NS 

a-Butuoaa ND(S) R NS 6600 i NS 690 J 14 680 J NS 

NDU) NS ND160) NS NDUO) ND(a») NDUO) NS 
NDU) NS ND(«0) NS NDUO) ND(OJ) NDUO) NS 

NOU) NS NO(60) NS NDUO) ND(0.6) NDUO) NS 

NDO) NS nam NS NDUO) ND(0.6) NDUO) NS 
NDU) NS N0(60) NS NDUO) ND(0.<) NDUO) NS 

NDU) NS ND(»0) NS NDUO) UtXOJt) NDUO) NS 
NDU) NS ND(60) NS NDUO) t m o j i  ) NDUO) NS 
NDU) NS ND(60) NS NDUO) ND(a») NDUO) NS 
NDU) NS ND(60) NS NDUO) KDtOJt) NDUO) NS 
NDU) NS 69 NS NDUO) ND(OJ) NDUO) NS 

2-Ha>aiioaa 1.8 J NS 420 J NS 31 J 0.8 J M J NS 
NDU) NS , NDUO) NS NDUO) ND(OJ) NDUO) NS 

44<aUiyl-2-PMitaiioi» ND(S) NS 270 NS 60 2 J 68 NS 
NDU) NS ND(60) NS NDUO) uaoM NDUO) NS 
NDU) NS ND(60) NS NDUO) OJB NDUO) NS 

H a t h ^ n  a chloride NDd) NS ND(9» NS NDUO) OJ J NDUO) NS 
NephtheleiM NO<l) NS NDISO) NS NDUO) ND(0.6) NDUO) NS 

NDd) NS N0(&0) NS NDUO) N0(0.£) NDUO) NS 
StyniM NDU) NS ND(60) NS NDUO) ND(0.6) NDUO) NS 

NDd) NS ND(gO) NS NDUO) N D ( 0  * NDUO) NS 
NDU) NS ND(tO) NS NDUO) ND(OJ» NDUO) NS 
NDU) NS ND(60) NS NDUO) ND(0.6) NDUO) NS 

Toluaae NDU) NS 390 NS 2  J J 0.4 J 2 J NS 
NDU) NS ND(«0) NS NDUO) ND(OJ) NDUO) NS 
NDU) NS ND(60) NS NDUO) NtXOJt) NDUO) NS 

1,1,1-TiidiloroMham NDU) NS NDUO) NS NDUO) nntM NDUO) NS 
NDO) NS ND(60) NS NDUO) HtXCt) NDUO) NS 
NDU) NS ND(60) NS NDUO) ND(0.6) NDUO) NS 
NDO) NS NO(S0) NS NDUO) ND(0.«) NDUO) NS 
NDU) NS NDUO) NS NDUO) ND(OJ) NDUO) NS 

U,4.Triniat lqrlha»Bs NDO) NS ND(60) NS NDUO) KDtOJt) NDUO) NS 
1A»-Trliaaths4hniana NDO) NS ND(«0) NS NDUO) ND(0.6) NDUO) NS 
VlnylChloiMe NDO) N8 ND(t0) NS NDUO) ND(Q.6) NDUO) NS 
Xvleneeltoul) | NDO) NS 1 260 NS 1 NDUO) 0.8 NDUO) NS 1 

Notae: 

1.	 ND> Not delected •boMdnselionliBat 
lietad in jmnathmm. 

2. NS.NotMiniiled 

3. J • Eatiuatad eDooeotialioD 

4. Re Rejected aeeieaultcfdeUwIidatlDn. 
6. RaaulteieportedlnmlcnvTuiBiierUter. 
6.	 • D6I.SW.5W7leaduplioeUor 

DSI.5W.SW6. 

Balaam Pnject: 6458£WS242JaS Page 1 o r : 
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m 
dTABLE S.37 

SEEP SUREACE WATER ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 


DISPOSAL SPECIAUSrS, INC LANDFIUL 

ROCKINGHAM, VERMONT 

SAUnX NUMBER: D8|.SW«in D8I.SWSW9 D8I«V.«WS2 08I«V'«W3S 1 
DATISBAMPLEOi l « 4 ) * t  « lB«et.ai A y r  n IftOtMa A«g.M I60e t4  2 A>>g« 
VOLATILE ORGANICS 
METHOD: ( U  S 
Aeatane NDU) R 6 R 4.3 J NS N0U6) NS ND(6) R NS 
BMUIKW NDU) NDCOLI) NDO) NS NDO) NS NDU) NS 

NDU) ND(aS) NDO) NS NDO) NS NOU) NS 
NDU) 
NDO) 

Nnos) 
mtojt) 

NDO) 
NDU) 

NS 
NS 

NDU) 
NOU) 

NS 
NS 

NOU) 
NOU) 

NS 
NS 

Broanftm NDU) ND(OJ» NDO) NS NOU) NS NOU) NS 
NDO) NO(0J) NDU) NS NDU) NS NDU) NS 
NDO) Nnoj) NOU) NS NOU) NS NDU) NS 

eee-BiiQilbeBaene NDO) ntxiu) NOU) NS NOU) NS NOU) NS 
NDO) Hunt) NOU) NS NOU) NS NOU) NS 
NDO) NlXOJt) NOU) NS NOU) NS 0J2 J NS 
NDO) HUtU) NOU) NS NDU) NS NDU) NS 

Chlcroatheae NDO) HUCU) NOU) NS NDU) NS NDU) NS 
ChlatotDrm 
Caitaia dkulfide 

NDO) 
NDO) 

mtos) 
HtXOJt) 

NDU) 
NDO) 

NS 
NS 

NDU) 
NDU) 

NS 
NS 

NDU) 
NDU) 

NS 
NS 

ChloroiiMllMna NDO) HtXM) NDO) NS NDU) NS NDU) NS 
2-CUDni(slueM NDO) NDtO.» NOU) NS NOU) NS NOtt) NS 

NDO) ND(OJ) NDU) NS NDU) NS NDU) NS 
NDO) 
NDO) R

smu) 
 HWU) 

NDU) 
NOU) R 

NS 
NS 

NOU) 
NDU) R 

NS 
NS 

NDU) 
NDU) R 

NS 
NS 

NDO) ND(OJ) NOU) NS NDU) NS NDU) NS 
NDO) KttOJt) NOU) NS NDU) NS NDU) NS 
NDO) NO(0J» NDU) NS NDU) NS NDU) NS 
NDO) ND(0.6) NDO) NS NDU) NS NDU) NS 
NDO) KUfU) NDO) NS NDU) NS NDU) NS 
NDO) HtXOJt) NDO) NS NDU) NS NDU) NS 
NDO) HOfU) NDU) NS NDU) NS S.S NS 

I,2J}ieUoraet]uuw NDO) ND(0.6) NDU) NS NDU) NS NDO) NS 
2-Butaacoe NDU) R NDU) NDU) R NS a.9 J NS NDU) R NS 

NDO) HUOJt) NOU) NS NDU) NS NDU) NS 
NDO) NDtU) NOU) NS NOU) NS 0.97 J NS 
NDO) NDCO.*) NOU) NS NDU) NS NDU) NS 
NDO) NDtOJ) NDU) NS NDU) NS NDU) NS 

l>DieUorapio|iene NDO) NUOJt) NDU) NS NDU) NS NDU) NS 
NDO) ND(a.6) NOU) NS NDU) NS NOU) NS 
NDO) ND(0L6) NOU) NS NDU) NS NDU) NS 
NDO) ND(0.6) NDO) NS NDU) NS NDU) NS 
NDO) ND(0.« NDO) NS NDU) NS NDU) NS 
NDO) ND(0.6) NDO) NS NOU) NS NDU) NS 

2-Haawieiw NDU) R NDU) ND(t) R NS NOU) R NS ND<6) R NS 
NDO) ND(OJ)   . NDO) NS NDU) NS NDU) NS 

4Meiivl.2.P«itaDone NDU) NDU) NOU) NS 1.4 J NS ND<«) NS 
l-MsHiyleUtyllMiiieDS NDO) ND(0.6) NDU) NS NDU) NS NDU) NS 

NDO) ND(0.6) NDU) NS NDU) NS NDU) NS 
HeUrrleoecUeride NDU« ND(0.t) NDU) NS NDU) NS NDU .6) NS 
NipbUulene NDU) ND(0.« NDU) NS NDU) NS NDU) NS 

NDU) ND(0.6) NDU) NS NDU) NS NDU) NS 
Sgmne NDU) Nno.6) NOU) NS NDU) NS NDO) NS 

NDU) ND(0.6) NDO) NS NDU) NS NDU) NS 
NDO) ND(OJ) NDO) NS NDU) NS NDU) NS 
NDO) ND(0.6) NDU) NS NDU) NS NOU) NS 

TUuKw NDU) ND(0.6) NDU) NS NDU) NS NDU) NS 
NDU) ND(OJO NOU) NS NDU) NS NDU) NS 
NDU) HtXfU) NDU) NS NDU) NS NDU) NS 

1,1,1-TridiloreeUiane NDU) HIXDJi) ND<1) NS NDU) NS 1.8 NS 
LU-Tricbloroethane NDU) KOftX) NDO) NS NDU) NS NDU) NS 

NDO) ND(OJ) NDO) NS NDU) NS aT4 J NS 
NDO) NDCOC) NDO) NS NDU) NS NDU) NS 
NDO) ND(0.6) NOU) NS NOU) NS NOU) NS 
NDO) HtXtU) NOU) NS NDU) NS NOU) NS 
NDO) OJ J NDO) NS NDU) NS NDU) NS 
NDO) ND(a<) NDO) NS NDU) NS NDU) NS 

Xyieimdolel) NDU) mxos) NDU) NS NDU) NS NDU) NS 

Noteii: 

1. NDe Not detected abowdetedioaCniit 
lialadlnparenthw. 

2. Ni l  e Not icniplad 

3 . J II Eetiaated concentistica 

4. R>R^)acudasansultordaUifalldatiaa. 
6. RteultonDoited in nucnpane per liter. 
5. • DSI.SW.5W7badurlicalaor 

0SI.SW.SW6. d 
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TABLE 248 


SEEP SURFACE WATER ANALYTICAL RESULTS 


SEHI-VOLATTLE ORGANIC COMPOUNDS 


DISPOSAL SPECIAUSRA I N C LANDFILL 


ROCKINGHAM, VERMONT 

B A M P L B N U M B B i b D 8 l 4 W «  n D S I « i r 4 W S  4 Dei«w«w D * I « W . 8 W T  * D8i-sw.awt 

O A n S A M P U D  i A>r« 1 4 0 e t 4  2 A i « - « a ] 4 « e l  « A . * 9  » 1 4 0 < «  « A a » «  3 A u r 4  B 

rCLSBMI-VOLATI l .B O R O A N l C i 

M B T O O a t t T  O 

P b M  l NOUS) NS 360 NS S9 NA 3  1 NS NDflO) J NA 

bWSOd<raU>yl )B t lMr N D U  n NS NDtSOO) i NS NDflO) NA NOtlO) NS NDflO) ) NA 

l « h k n f i t a e a « l NDUO) NS KDCHm NS NDdO) NA NDtlO) NS NDflO) J NA 

N D d W N S NDUOO) NS NDtlO) NA NDflOl NS NDdO) ) NA 

NIHIO) MS NDtSOO) NS NDtlO) NA NDdO) NS NDflO) 1 NA 

NDdO) N S NDISOO) NS NDOOI NA NDtlO) NS NDdO) 1 NA 

M M k ] 4 p l H B  d NDon N S 110 NS 1 1 NA 11 NS NDdO) 1 NA 

t J f . m i ^ i M l - Q i  m u n • > « »  ) NDdO) N S NDUOO) NS NDdO) NA NDflO) NS NDflO) 1 NA 

i J N S • 7 0  0 NS SS NA SO NS NDflO) 1 NA 

N D d  Q NS NDtSOO) NS NDdO) NA NDflO) NS NDUO) J NA 

NDdO) NS ND(SaO) NS NDdO) NA NOflO) N S NOflO) 1 NA 

NDdO) N S ND<sao) NS NDdO) NA NOflO) N S NDtlOl ) NA 

NDdO) NS NDtSOO) NS NDflO) NA N D f i n N S NDflO) 1 NA 

NDUO) NS NDUOO) NS N D U  n NA NDtlO) N S NOflO) 1 NA 

NDdO) NS NDtSOO) NS N D t t f t NA NDflO) NS NDtlO) J NA 

NDdO) NS ND<SOO) NS NDUO) NA N D t i  a N S NDtlO) J NA 

NDdO) NS NDUOO) NS NDdOt NA NDtlO) N S NDflO) ) NA 

NDUO) NS NDUOO) NS NDt l tS NA NDflO) NS N O f l O 1 NA 

N a p h U u l M * NDUO) N S NDtSOO) NS NDdflJ NA NDflO) NS NDflO) ( NA 

NDUO) NS NDCSOO) NS NDtlOl NA NDflO) N S N D f l O 1 NA 

NDCIO) N S ND(SaO) NS NDtlO) NA NDflO) N S NOflO) ( NA 

6 J N S 6 3 NS NDtlO) NA NDtlO) N S N O O  O I NA 

NDdO) N S NDUOO) NS NDUO) NA NDflO) N S NDflO) ) NA 

HDdO) NS NDUOO) NS NDdOt NA N D t l O NS NDflO) 1 NA 

NDdO) NS NIXSOO) NS NDdO) NA NOflO) NS NDdO) 1 NA 

N D O  S NS NDdSTO) NS NDOS) NA NDfU) NS N D t 2 S .1 NA 

NDdO) NS m a  m NS NDtlO) NA NOflO) NS NDtlO) . 1 1  ̂  

NDOS) NS KDtum NS N D O  S NA NS N D O  « .) NA 

D i M l  M n x i u l e )  * NDdO) NS NDtSOO) NS NDtlO) NA NDdO) N S NDflO) ,1 NA 

NDdO) NS ND(SOO) NS NDtlO) NA NDflO) NS NOflO) .1 NA 

NDdO) NS NDtSOO) NS NDtlO) NA NDdO) NS NDflO) .1 NA 

NDOS) N S NDd270) NS NDtIS) NA NDOS) NS NDt2S) ,1 NA 

NDdO) N S NDtSOO) N S NDtlO) NA NDflO) N S NDtlO) ) NA 

NDOS) NS N D d » 0  ) NS NDOS) NA NDt3S) NS NOtaS) 1 NA 

4-NitovlMsel N 0 O 6 ) NS ND<»70) NS NDt3S) NA NDt2S) NS NDOS) ) NA 

DifaaBMAran NDdO) NS NDISOO) NS NDtlO) NA NDflO) NS NOflO) 1 NA 

NDdO) NS NOtSCO) NS NDtlO) NA NDflO) NS NDflO) I NA 

NDdO) NS 120 NS 6 J NA 6 J NS NDflO) 1 NA 

NDdO) NS ND(S00) NS NDflO) NA NDflO) NS NDflO) 1 NA 

n u m e  e NDdO) NS NDtSOO) NS NDtlOg NA NDtlO) NS NDflO) .1 NA 

NDOS) NS N D d l 7 0  ) NS NDtSS) NA N D t 2 9 N S NDt2t ) .1 NA 

NDOS) NS N O d 2 7 0 ) NS NDtSS) NA N O t  W NS NOtas) .1 NA 

N D t l O NS NDtSOO) NS NDflO) NA NDflO) NS NDflO) .1 NA 

NDdO) NS NDUOO) NS NDflO) NA NDflOl NS NDflO) ,1 NA 

ND(10» NS NDtSOO) NS N D t  M NA NDflO) N S NOflO) .1 NA 

NDOS) NS NDdlTO) NS NDOS) NA NDOS) NS NDtaS) ,1 NA 

N D d  Q NS NDtSOO) NS NDflO) NA NDtlO) NS NDf lO .1 NA 

NDdO) NS NDtSOO) NS NDtlO) NA NDflO) NS N D f l O •1 NA 
C w k u d  a NDdO) NS N D ( S a » NS NDtlO) NA NDflO) NS N D t l O ,1 NA 

NO<10I NS NfMtOO) NS NDUO) NA NDflOg NS NDflO) .1 NA 

NDdO) NS NDUOO) NS NDtlO) NA NDflO) NS N D f l O .1 NA 
fywmM NDdO) NS NDtSOO) NS NDUO) NA NOflO) NS N D t l O .1 NA 
B u t y l b a o l p l t t h i U a U NDUO) NS NDUOO) NS NDflO) NA NDflO) NS NDtlO) .1 NA 

K D d  O NS ND(SOO) NS NDtlO) NA NDdO) NS NDflO) .1 NA 

NDtlO) NS ND(SOO) NS NDflO) NA NDflO) NS NDflO) .) NA 
C h n e  w ND<IO) NS NOtSOO) NS NDtlO) NA NDflOl NS N D f l O .1 NA 

NDdO) NS NDUOO) NS NDdO) NA NDflOl NS NOfS) .1 NA 
Oi-e-oeQi n u h d a  U HDdOl NS ND(S0O) NS NDflO) NA NDflO) NS NDflO) .) NA 

NDdO) NS NDtSOO) NS NDflO) NA NDflO) NS N D f l O .1 NA 

NDUO) NS NDtSOO) NS NOflO) NA NDtlO) NS N O f l O .1 NA 

NDdO) N S NDCSOO) NS NDtlO) NA NOflO) NS N D f l O .1 NA 

NDdO) NS NDUOO) N S N D f l Q NA NOflO) N S N D d  O •1 NA 

NDdO) NS NDtSOO) NS NDtlO) NA NOflO) NS N O f l Q .F NA 
B « i e ( ( J i J ) p n l a B  a NDdO) NS NOtSOO) NS NDflO) NA NDflO) NS N D f l O .1 NA 

NeUK 

1. CLP- f ^uu tLa lx rmurynqpaB 
>.NS-Notiuipi«d 
3. J - Petimatetl aoaflMl^atin 
4. NA-Nataealjiud 
5. NO>Notd«eeudekewdMaoliwlii>it 

lieted ia pel w i l l i w . 
6. IlMillUnpert«dieHia«i7ea>p«litir. 
7. f l ) -CweMb«M|anta4»aa 

DiplMeyleauae. 
«. * DSI-8W.SW7 is s dupliate crDSI«W.SWa 

12W93 

Bslwn Pr^eetetfSiSWSVOC JCLS Pi«elor2 



TABLE S-S» 

SEEP SURFACE WATER ANALYTICAL RESULTS 


SBMI-VOLATILB OROANIC COMPOUNDS 

DISPOSAL SPECIAUSTS, I N C LANDFILL 


ROCKINGHAM, VERMONT 


BAINPLBNUMBBIk 
DiAnSAMPLIOl 

TCLsva-voumu OMMMCS 

DM4W4W0 
160ea«t Aaa.M 

D««w.(wax 
I 6 0 « . a  i A a » a  s 

DSi«W«WW
ifrO<«.ai A a t  « 

1 
m 
d 

MBTHIXkanO 
P b M  l NDdO NS NDflO . NS NDflQ . NS 

t fb l i i i i ib i s i l 
NDflO 
NOflO 

NS 
N8 

NDdO
NDflQ

 , 
. 
1 NS 

NS 
NOflQ
NOflQ

 . 
J 

NS 
NS d 

NOflO NS NDflQ J NS NOflQ J NS 
NDflO NS NDflO J NS NOflQ J NS 
NDtlO NS NDflO J NS NOflQ J NS 
NDtlO NS NDflO J NS NDflQ J NS 
NDtlO NS NDtlO .1 NS NDflO . NS 
NOflO NS NDflQ .1 NS NDflO . NS 
NDdO NS NDflO ,1 NS NDflO . NS 
NDflO 
NDflO 

NS 
NS 

NDflQ
NOflQ

 . 
. 

NS 
NS 

NOtlO
NOflO

 . 
. 

NS 
NS i 

S.NitnfhMal '. 
NOflO 
NDflO 
NDflO 

NS 
NS 
NS 

NDflQ
NOflO
NDflO

 i 
i 
J 

NS 
NS 
NS 

NDUO
NOflQ
NOflQ

 J 
J 
J 

NS 
NS 
NS 

1̂  
NDflO NS NDdO J NS NDflQ J NS 
NDtlO NS NDflQ . NS NDflO . NS 
NDtlO NS NDdO • NS NDtlO . NS 
NDflO NS NDflQ i NS NDflQ . NS 
NDflO NS NOflO 4 NS NDUQ i NS 
NDflO NS NDflO J NS NDflQ J NS 
NDflO 
NDflO 
NDflO 

NS 
NS 
NS 

NDflQ
NDtlO
NDflQ

 J 
J 
J 

NS 
NS 
NS 

NDflQ
NOflO
NDflO

 J 
J 
J 

NS 
NS 
NS 3 

NDflQ NS NDtlQ J NS NDflO J NS 
NDOS) NS NDt2S) . NS NOOO . NS 
NDflO NS NDtlQ . NS NDflO . NS 

3-NitraeeiliB< NDOS) NS NDtlO . NS NOOO . NS 
DiMth>t PbthalaU NOflO NS NOflQ . NS NDUQ . NS 

NDflO NS NDtlQ . NS NDflQ • NS 
NOflO NS NDflO . NS NDtlQ .1 NS 

S-NiB<eeillB< NDOS) 
NDflO 

NS 
NS 

NDOS)
NDtlO

 . 
• 
1
1
 NS 
 NS 

N0t2S)
NOflQ

 . 
, 
1
1
 NS 
 NS n 

NDOS) MS 1 1 NS NOtZS) .1 NS 1 ^  ̂  

4-Niln|)lMMl m  m NS NOfW 1 NS NDtlS) ) NS 

NOtlO NS NOflQ 1 NS NDflQ ) NS 

NDdO NS NDflQ 1 NS NDflQ 1 NS 
NDflO NS NDflQ 1 NS NDflO .1 NS 

4 . C l d « , r h « , ^ . | t e y l M t  e NDflO NS NDflO 1 NS NDflO .1 NS 
FhMreee NDflQ NS NDflO 1 NS NOflO .1 NS 
4.NlamailiB* NOflS) NS 1 NS NOOO .1 NS 

NOti^ NS NDI3S 1 NS NOflS) ,1 NS 
NDflO NS NDflO 1 NS NDtlO , 1 )4S 
NDflO NS NDtlO 1 NS NDflO .1 NS 
NDflQ NS NDflO 1 NS NDflQ 1 NS 
NDOS) NS NDOS) 1 NS NOflS) 1 NS 
NDdO NS NDflO 1 NS NDflO) J NS 

AaUinane 
Ceiteiala 

NDflO 
NDtlO 
NDdO 

NS 
NS 
NS 

NDUQ 
NDUO 
NOflQ 

1
1
1

 NS 
 NS 
 NS 

NOflO 
NOflO 
NOflO 

1
J
)

 NS 
 NS 
 NS 3 

NDdO NS NDflO ) NS NDtlO ) NS 
P y n e  . NDtlO NS NDdO 1 NS NDdO 1 NS 

NOflO NS NDdO 1 NS NDtlQ 1 NS 

CtoeaM 

NOflO 
NDtlO 
NDtlO 

NS 
NS 
NS 

NDflQ 
NDdO 
NDflQ 

)
1
)

 NS 
 NS 
 NS 

NOflO 
NDflQ 
NDflO 

1
J
J

 NS 
 NS 
 NS 

d 
NDtS NS NDdO 1 NS NDflO J NS 
NDflQ NS NDflQ J NS NDflO 1 NS 
NDflQ 
NDflQ 
NOflO 

NS 
NS 
NS 

NDUQ 
NDUQ 
NDflQ 

1
1
)

 NS 
 NS 
 NS 

NDdO 
NUtlO 
NDtlO 

)
J
J

 NS 
 NS 
 NS 3 

ls«M.tl,7.t nrllwiriee NDflQ NS NDflO 1 NS NDtlO 1 NS 
NDflQ NS NDflQ 1 NS NDtlO ) NS 

BeiinfjIiftiiM ilMii NDflO NS NDflQ 1 NS NDtlO 1 NS 

3 
1. CLP-CaUaetLsbGrsuqrPnFWB 
l .NS-NatHMpl«i 
3. J • BHiMrtxl aseaebeliie 
4. NA-Nrtaealyiad M  l 
6. ND - Net ilK»X«l ilime ditediM IjMlt 

lialed le penathMM. 
6. RMUhanpMtadisaicnpaaBpvll t i r . 
7. d)>f:aaaatbsi iyaraledfr«i 

a. • 06I4W.SW7 is s dupliau cT D8I.SW.SW6. 3 
ia9/93 
BeiMm Pn«ect«46S:S«SVOCjaS 
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TABLE 2-89 

SEEP SURFACE WATER ANALY11CAL RESULTS 


TOTAL TARGET ANALYTE U S  T INOROANICS 

DISPOSAL SPECIAUSTS, INC. LANDFIU. 


ROCKINGHAM, VERMONT 


SAMPLE NUMBER: DSI-SW.SW2 DSI-SW-8W8/4 Dsi-sw-swe 1 DSI-SW-SWT* 1 
DATE SAMPLED: lS.Oct-82 Aug-6S lSOct.e2 Aug-83 I4-Oot.92 84.Aug-93 14-Oot-02 Au«4S 
TUTAL METALS 
METHOD: CLP TAL 
Aluminum 86.1 NS 446 NS 71.7 2820 110 NS 
Antimony ND(2.0) NS ND<2.0) NS NIX2.0) ND(6.0) NIX2.0) NS 
Anank 7.2 J NS 18 NS 8.1 46.0 7.2 NS 
Barium 861 NS 8860 NS 206 146 226 NS 
Beiyllium NIXl.O) NS ND<1.0) NS ND(1.0) ND(3.0) ND<1.0) NS 
Cadmium ND(0.1) NS ND(0.1) NS ND(0.10) J ND(0.20) ND(0.10) NS 
Calcium 46100 NS 641000 NS 166000 41200 170000 NS 
Chromium ND(4.7) NS ND(4.0) NS ND(4.0> ND(10.0) ND<4.0) NS 
Cobalt 10.S NS 13 NS m)(4.0) 26.1 4.9 J NS 
Copper ND(4.0) NS 9 NS ND(4.0) ND(14.6) 6.6 J NS 
Iron 166 NS 840000 NS 3490 82300 8640 NS 
Lead ND(1.0) J NS L8 J NS ND(1.Q) 22.0 ND(1.0) NS 
Magnesium 112000 NS 186000 NS 218000 309000 228000 NS 
Manganeae 18.9 NS 7460 NS 1220 1420 1270 NS 
Mercuiy ND(0.1) NS ND(0.1) NS NIXO.10) N1X0.20) J NIXO.10) NS 
Ni(lel 47.6 NS 69.8 NS 30.9 90.0 26.8 NS 
Potassium 260000 NS 2SI000 NS 49100 112000 62700 NS 
Selenium ND(2.0) J NS ND<2.0) J NS ND<2.0) J ND(8.0) ND<2.0) NS 
Silver ND(4-0) NS ND(4.Q) NS ND(4.0> ND(0.40) J ND(4.0) NS 
Sodium 278000 J NS 423000 J NS 889000 J 440000 400000 J NS 
lliBllium ND(8.0) J NS ND(S.O> J NS NIHS-O) ND(3.0) ND(S.O) J NS 
Vanadium ND(4.0) NS 12 NS ND(4.0) ND(20.0) ND(4.0) NS 
Zinc S16 NS 247 NS 103 8040 127 NS 
Cyanida NA NS N1X10.0) NS IS.0 J ND(10.0) ND(10.0> J NS 

Notes: 

L CLP B Contract Laboratoiy Program 
2 NSsNotaampIed 
3. J • Eatimatad eoneantration 
4. NDe Not detactad above detection limit 

Uatad in parenthaaas. 
6. Resulta reported in microgram* per liter. 
& TAL > Target Analyte List 
7. D61-SW-SW7 k a dupUcata of DSI.SW.SW6. 

DSI.SW4)81Ais a dupUcaU orD6I4W«W8. 

1/19/94 
Balsam Project: 6468:SWTO'miLJCLS Page 1 of2 



TABLE 2-39 
SEEP SURFACE WATER ANALYITCAL RESULTS 

TOTAL TARGET ANALYTE U S  T INORGANICS 
DISPOSAL SPECIALISTS, INC. LANDFIUi 

ROCKINGHAM, VERMONT 

SAMPLE NUMBER: DSI-SW-SW8 DSI-SW-QSIA • DSI-SW-SW9 DS1-8W-SW82 DSI-SW-SWS6 1 
DATE SAMPLED: 16-Oct.92 24-Aug-83 Oct-92 10-8ep-9S 160et-92 Au«-9S I6-Oet-e2 Aug-OS 16«ct-»2 Aug-88 
Ityi'AL METALS 
METHOD: CLP TAL 
Aluminum 7820 ND(e2.1) NS ND(38.0) 661 NS 2300 NS 240 NS 
Antimony NIX2.0) ND<1.0) NS NIXl.O) NIX2.0) NS NIX2.0) NS ND(2.0) NS 
Amnio 2.2 ND<1.0) NS NIXl.O) NIX2.0) NS ND(2.Q) NS NIX2.Q) NS 
Barium 67.1 60.0 NS 67.0 66.7 NS 67.0 NS 89.S NS 
Beiyllium NDd.O) ND<0.e0) NS ND(0.eO) ND<1.0) NS ND(1.0) NS NIXl.Q) NS 
Cadmium ND(0.10) ND(0.04) NS NIX0.04) ND(0.10) NS 0.28 NS ND(0.10> J NS 
Calcium 46300 79600 NS 76600 96600 NS 62700 NS 07600 NS 
Chromium 14.0 ND(2.0) NS ND(2.0) ND(4.QI NS ND(4.0) NS NIX4.Q> NS 
Cobalt 7.4 ND(4.0) NS ND<4.0) NIX4.0) NS 4.9 NS ND(4.Q) NS 
Copper 26.6 ND(2.6) NS 2.8 ND(4.0) NS 19.4 NS NIX4.0) NS 
Iron 14600 766 J NS 806 1900 NS 7090 NS 6190 NS 
Lead 7.3 ND<2.0) NS NIX0.40) NIXl.O) NS 7.1 NS NIX1.Q) NS 
Magnesium 13600 12900 _. NS 13300 18000 NS 9010 NS 17000 NS 
Manganese 388 2810 '  i NS 2900 2040 NS 1720 NS 8670 NS 
Mercuiy ND(0.10) ND(0.20) J NS ND(0.20) J ND(0.10) NS ND(0.10) NS ND(0.10) NS 
Nickel 20.2 22.3 NS 21.8 8.6 J NS ND(8.Q) NS ND(8.Q> NS 
Potasaium 4090 11600 NS 12000 11700 NS 9680 NS 14300 NS 
Salaniiim ND<2.0) ND<0.e0) J NS ND(0.e0) J ND<2.0) NS NIX2.Q> NS ND(2.Q) NS 
Silver ND(4.0) 0.63 NS 0.16 NIX4.0> NS ND(4.0> NS ND(4.0) NS 
Sodium 67100 09600 NS 100000 96800 NS 47200 NS 07600 NS 
TlalUum ND(8.0) ND(0.eO) NS ND(0.60) ND(S.O) NS N1XS.Q> NS ND(3.Q) J NS 
Vanadium 16.2 ND(4.0> NS NIX4.0) ND(4.0) NS 8.8 NS 4.8 NS 
Zinc 42.9 23.8 NS 26.2 66.7 NS 80.8 NS 66.8 NS 
Cyanide ND(10.0) ND(10.0) NS ND<10.0) NIX10.0> NS ND<10.(0 NS NIX10.0> NS 

Notea: 

L CLP > Contract laboratoiy Program 

2. N S  > Not sampled 

8. J K Eatimated eonesatrattoB 

4. N D  > Not da t ed«  l above detection Umlt 

listed ia parenthesea. 

6. Reaulta reported in mlcrograma per liter. 

6. TAL • Target Analyte List 

7. DSI.SW.SW7 k a duplicate of DSI-SW-SWO. 
D8I4W-QS1A b a dnplkata of D6I4W.SW8. 

1/19/94 
Balaam Pittiect: e468:SWT01MllJ(LS Page 2 of 2 
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TABLE 2-40 

SEEP SURFACE WATER ANALYTICAL RESULTS 


CONVENTIONAL PARAMETERS 

DISPOSAL SPECIALISTS, INC. LANDFILL 


ROCKINGHAM, VERMONT 


Sample I D  . SW-SW2 SW-SW3/4 SW.SW6 SW-SW7* 
Analyto Date: Oct-92 Aus.93 Oct-92 Aus-93 Oct-92 Aus-93 Oct-92 Au«-93 

Ammonia, tm Nitrogen 176 NS NA NS NA NA N A  . NS 
BOD 32.6 NS NA NS NA NA NA NS 

Bicarbonate Alkalinity ND(6) NS NA NS NA NA NA NS 

Carbonate Alkalinity ND(6) NS NA NS NA NA NA NS 

Hydroxyl Alkalinity ND(6) NS NA NS NA NA NA NS 

Total Alkalinity 1570 NS NA NS NA NA NA NS 
Chloride 313 NS NA NS NA NA NA NS 

COD 268 NS NA NS NA NA NA NS 

Hardness 671 NS 1820 NS 1310 NA 1360 NS 

Nitrate, as Nitrogen 4.8 NS NA NS NA NA NA NS 

Nitrite, as Nitrogen 0.97 NS NA NS NA NA NA NS 

Oil & Grease 0.6 NS NA NS NA NA NA NS 

Phenolics 0.094 NS NA NS NA NA NA NS 

Sulfate ND(6) NS NA NS NA NA NA NS 
Sulfide 0.43 NS NA NS NA NA NA NS 

Phosphorus 0.4 NS NA NS NA NA NA NS 

Total Sjehldahl Nitrogen 181 NS NA NS NA NA NA NS 

Total Dissolved Solids 1760 NS NA NS NA NA NA NS 

Total Suspended Solids ND(IO) NS NA NS NA NA NA NS 

Total Organic Carbon 46.9 NS NA NS NA NA NA NS 

Notes: 
1. BOD " Biolo^cal Oxygen Demand 
2.	 COD " Chemical Oxygen Demand 
3.	 ND •: Not Detected above detection 

limit listed in parentheses. 
4.	 NA e Not Analyzed 
6.	 NS >= Not sampled 
6.	 Data rq>orted in milligrams per liter. 
7. •SW-SW7isaduplit»teofSW-SW6. 

12/8/93 
Balsam Project 6458:SW(X)N JCLS Page 1 of2 



TABLE 2-40 

SEEP SURFACE WATER ANALYTICAL RESULTS 


CONVENTIONAL PARAMETERS 
OAL l O j r E i \ ^ t A J U t J 3 t O , I l ^V>. LlAX> 

ROCKINGHAM, VERMONT 

Sample I D  . SW-SW8 SW-SW9 SW.SW32 SW-SW8S 
Analyte Date: Oct-92 Au«-93 Oct-92 Aus-98 Oct-92 Aui;-93 Oet-92 Au«-93 

Ammonia, as Nitrogen NA NA NA NS NA NS NA ., NS 
BOD NA NA NA NS NA NS NA NS 
Bicarbonate Alkalinity NA NA NA NS NA NS NA NS 
Carbonate Alkalinity NA NA NA NS NA NS NA NS 
Hydraxyl Alkalinity NA NA NA NS NA NS NA NS 
Total Alkalinity NA NA NA NS NA NS NA NS 
Chloride NA NA NA NS NA NS NA NS 
COD NA NA NA NS NA NS NA NS 
Hardness 169 NA 313 NS 169 NS 313 NS 
Nitrate, as Nitrogen NA NA NA NS NA NS NA NS 
Nitrite, as Nitrogen NA NA NA NS NA NS NA NS 
Oil & Grease NA NA NA NS NA NS NA NS 
Phenolics NA NA NA NS NA NS NA NS 
Sulfate NA NA NA NS NA NS NA NS 
Sulfide NA NA NA NS NA NS NA NS 
Phosphorus NA NA NA NS NA NS NA NS 
Total IQehltlahl Nitrogen NA NA NA NS NA NS NA NS 
Total Dissolved SoUds NA NA NA NS NA NS NA NS 
Total Suspended Solids NA NA NA NS NA NS NA NS 

Total Organic Caibon NA NA NA NS NA NS NA NS 

Notes: 
1. BOD ° Biological Oqrgen Demand 
2. COD c Chemical OigrgBn Demand 
3. ND ' Not Detected above detection 

limit listed in parentheses. 
4. NA * Not Analyzed 
6. NS > Not sampled 
6. Data reported in milUgramB per liter. 
7. * SW-SW7 is a duplicate of SW-S W6 

12/8/93 
Balsam Prqject 6458:SWCON J(LS Page 2 of 2 
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{SAMPLE NUMBER: 1
DATC SAMPLED: 
VOLA1UE ORGANICS 
METHOD: S142 
Aeetaoe 

iBattseM 

BronndicUDnaiethaiie 

JBramfonn 

Lee.Bulylbanxeiis 

Carbon UtracUorid* 

(%lai«etbaiie 
p j o n f t i r m 

Uchkntoluene 

l,2J>icblorDeUiaiM 
2-Butanane 

trane-lA-Dlcbloraethew 

traii».1^0iehlorO|mpaiie 
Ethylbeniane 
2-HeieooiM 
Hezachlonbuladiene 

U-Meth>1.2-PiataiiaDe 
l-Methylethylbeiuena 

ifPiD|q4beueM 
S^nne 
1,1.1 .l-TetnchloroalhuM 

Toluaae 

1,1.1-Tricblaroatluiie 
1,1,2-Trichloroetbaiie 

iTricblorcfliioioiiietliaiM 

l,3,4.Tiiinatliylbeiiieiie 

Vinyl Chloride 
Xylaneettaul) | 

Notea 

1. Sunplaa callactedfrom RW-l «ei« w t 
ana)yiadfor volatUe ecsaiiie compounda. 

2. NA.Notanalytad 
3. NS>Notaaniplad 
4.	 ND a Not detected above dMactieo Undt 

liaied in parenthaaa. 
5. J • Eatimated oancantratioo 
6. ReR^iecied a* a rseult of dau validation. 
7. Raaulta rsportad in miootraaB par liter. 

n/aam 
Balsam Prqeet: 6458JtWS342JaS 

TABLE S-(l 

CONNECnCUT RIVER SURFACS WAlBtANAUmCAL RESULTS 


VOLATILB ORGANIC COMPOUNDS 

DISPOSAL SPECIAUSTS, INC LANDHLL 


BtXXINGHAM, VERMONT 


 Of i I«»r.Rw-l 1 D6I4W.RW3 1 D8I4W-RWS 
O e t « l M > a U a a&Aa*«8 U 4 M 4 B S M n r S s 

NA 6 R NDU) R 6 J NDU) H 6
NA NDfOX) NDU) ND(a6) NOU) NDfOi) 
NA ND(a.6) NDO) NOfOS) NOU) NOffU) 
NA ND(0.« NDO) K W  m NDfl) ND(0.6) 

NA N0(0.<) NOU) HDtOt) NDfl) NOfOS) 

NA NOfOe) NDU) NOfOX) NDO) NOfOS) 
NA ND(0.6) NDfl) NDI0.6) NDfl) NDfOS) 
NA NOfOi) NDO) NDtO« NDfl) ND(06) 
NA NOtOJ) NDfl) N0(0.6) NDfl) NOfOS) 
NA NOtOi) > NDfl) ND(0.6) NDO) N0(O6) 
NA N0(0.») NDfl) NOfOJ) NDfl) NDfOS) 
NA N0(0.6) NDO) NDfO.6) NDU) N0fO6) 
NA NOfOJ) NDfl) NOfOJ) NDfl) NDfOS) 
NA NDCCS) NDU) ND(0« NOU) N0fO6) 
NA NO(fU) NDO) NOtO.6) NDU) f  U 
NA NDfOS) NDO) NDfOJ) NOU) N0fO6) 
NA NOfOS) NDO) ND(0.n NDU) N0fO6) 
NA NDfOS) NDO) NOfOJ) NDU) NDfOS) 
NA NDfO.6) NDO) NOfO.6) NDfl) NDfOS) 
NA NOtfU) NDO) R NOfOJI) NDU) R NIXO« 
NA NDfOS) NDO) NDfO.6) NDU) NDf06) 
NA NOUU) NDO) NDfOJ) NDfl) NOftkS) 
NA NDfO.<) NDU) NDfOA NDfl) NDt06) 
NA NDfO.6) NDfl) NDfOJ) NDfl) NOfOJI) 
NA ND(OJ) NDfl) ND(O.S) NDfl) NOfOS) 
NA NDfOJ) NDfl) NDfO.6) NDfl) NDfOS) 
NA NOfOS) NDfl) ND(0.6) NDfl) NDfOS) 
NA NDfO.6) NDd) NDfO.6) NDfl) NOfO.S) 
NA NDU) NDf6) R ND(6) NDU) R NOU) 
NA NOfOJ) NDfl) NDtO.6) NDfl) NDfOS) 
NA K O f U ) NDfl) NDfOJ) NDfl) NDfOS) 
NA NOfOC) NDd) NDfO* NDfl) NDfOS) 
NA ND(OJ) NDU) NDfO.6) NDfl) ND(0.6) 
NA N0(0.6) NDU) NDfO.6) NDfl) NDfO.6) 
NA N0(0.«) NDfl) NDfOJ) NDfl) NDffU) 
NA NUOJt) NDfl) NDfO.6) NDfl) NDfOS) 
NA ND(0.6) NDfl) NDfOA NDfl) NDfOS) 
NA NOCOJi) NDO) NOfO.6) NDfl) NDfOS) 
NA ND(0.6) NDU) NDf03) NDfl) NOfOS) 
NA ND(6) NDf6) R NOfS) NDfS) R NDfS) 
NA ND(0.5) NDU) NDfO.6) NDU) NDfOS) 
NA N0(6) NDI6) NDU) NDU) NDf6) 
NA NOfCS) NDfl) NDfOJ) NDfl) NDfOS) 
NA ND(O.S) NDfl) NDtOJi) NDU) NOfOS) 
NA NOfOS) NDfl.S) NDfOJi) NDfl) NDfOS) 
NA NDfO.6) NDfl) tIDtOJi) NDfl) NOfOJi) 
NA ND(O.S) NDU) NDfO.6) NOfl) NOfOJ) 
NA NDfO.S) NDU) NDfOJ) NOtl) NDfOJ) 
NA NDfO.6) NDU) NDfO.S) NDfl) NDfOS) 
NA ND(OJ) NDfl) NOfOJi) NDfl) NDfOS) 
NA NDI0.6) NDU) 0.06 J NDfl) NDfO.S) 
NA NOfOS) NDfl) NDfO.6) NDfl) NDfOS) 
NA ND(0.6) NDfl) NDIOJS) NDfl) NDtf».8) 
NA NDfOJ) NDU) NOfOJ) NDfl) NDf06) 
NA NDtOA i NDU) NIXO.8) NDfl) ND(0.6) 
NA NOfOJ) NDfl) NDfO.S) NDfl) NDfOJ) 
NA ND(0.6) NDU) NDfOJ) NDU) NDfOS) 
NA ND(a.S) NDfl) NDfO.S) NDfl) NDfO.6) 
NA NDtOA NDfl) NDfOi) NDU) NDfCE) 
NA NDfO.S) NDU) NOtOJ) NDU) NDfOS) 
NA ND(0« NDU) NOfOA NDU) NDfOS) 
NA N0(0.6) NDU) NDtO.6) NDfl) NDfO.6) 
NA HDCOM 1 NDfl) NDfO.6) NDfl) NDfOi)

D8I.SW-RW4 
I M M ^  a SS.AarW 

J NS 7
NS N0fO6) 
NS NDfOS) 
NS NDfO.6) 
NS NOffU) 
NS NDfOS) 
NS NDt06) 
NS NDfOS) 
NS NOfOS) 
NS NDfOS) 
NS NOfOC) 
NS NDfOS) 
NS NDfOS) 
NS NOfa.6) 
NS OJ
NS NDfOS) 
NS NDfOS) 
NS NOfOS) 
NS NDfOS) 
NS NDtO« 
NS NDfOS) 
NS NDIOS) 
NS NOfOS) 
NS NIXOS) 
NS NOfO.S) 
NS NDfO.S) 
NS NDfOS) 
NS NDfO« 
NS NDfS) 
NS NDfOS) 
NS NOfOS) 
NS NDf06) 
NS NOfOS) 
NS NDf06) 
NS NOfOJ) 
NS NDfO« 
NS NDfO.S) 
NS NDfO.6) 
NS NDfO.S) 
NS NOfS) 
NS NOfO« 
NS NDfS) 
NS NDfO.S) 
NS NDfOUi) 
NS NDfO.S) 
NS NOfOJi) 
NS NDfOS) 
NS NDfOS) 
NS NDfO.S) 
NS NDfO.S) 
NS NDfO.S) 
NS NOfO.S) 
NS NDfOS) 
NS iflDfOS) 
NS NIXO.S) 
NS NOfO.S) 
NS NDfO.S) 
NS NDfO.S) 
NS NDIO.t) 
NS NDfOS) 
NS ND(0«) 
NS NDfO« 

! NS NDfO«

 J 

J 
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TABIXS-4S 
CGNNECnCUT RIVER SURFACE WATER ANAUmCAL RESULTS 


SBMI-VOLAIILB ORGANIC COMPOUNDS 

DISPOSAL SPECIALISTS, INC LANDFILL 


ROCKINGHAM, VERMONT 

DATBSAIMPLUk 
osMw-mn 

I 8 4 M 4 S AiW«t 
Mi.aw.mn 

l » O a t 4  t Anrai 
osi^w-mn 

I S « a t 4 S Aa r99 
D8MW.NW4

oesai Aoraa 
1 m 

METmODiSnO 
Phaol NOflQ NA NDflO NA NDtlQ NA NS NA 
biafl.Cbl<nalbyl)Etb« NOflQ 

NDflO 
NA 
NA 

NDflO 
NDtlO 

NA 
NA 

NDflQ 
NDtlQ 

NA 
NA 

NS 
NS 

NA 
NA m 

NOflQ NA NOflQ NA NOflQ NA NS NA 
NOflO NA NDflO NA NDflQ NA NS NA 
NOflO NA NDflO NA NDtlQ NA NS NA 
NOflQ NA NDtlO NA NDtlO NA NS NA 
NDflO NA NDtlQ NA NOflO NA NS NA 
NOflO NA NDtlO NA NDtlO NA NS NA 

N-Nilna»Di*«fVylaMiaa NDflO NA NDtlQ NA NDtlO NA NS NA 
NDflO 
NOflQ 

NDdO 

NA 
NA 
NA 

NOflQ 
NOflQ 
NDflO 

NA 
NA 
NA 

NDflQ 
NDtlQ 
NDflQ 

NA 
NA 
NA 

NS 
NS 
NS 

NA 
NA 
NA n 

miUa>llMl1 NDflO NA NDtlO NA NDflQ NA NS NA 
1.4.Diaalb>lph«l NDflO NA NOflO NA NOflO NA NS NA 

NDflO NA NDflQ NA NDflO NA NS NA 
NDflO 
NOflO 

NA 
NA 

NDflO 
NDtlO 

NA 
NA 

NDflQ 
NOflQ 

NA 
NA 

NS 
NS 

NA 
NA 

m 
Naplrtbalaaa NDUQ NA NOtlO NA NDflQ NA NS NA m 

NDflQ NA NDflO NA NDflO NA NS NA 
NDflQ NA NDflO NA NDUO NA NS NA 

l.«.6-ltuMiii>hia.l 

NDflQ 
NOflO 
NOflO 
NDtlO 

NA 
NA 
NA 
NA 

NOflO 
NDtlQ 
NDflQ 
NDflQ 

NA 
NA 
NA 
NA 

NDflO 
NOflQ 
NDflQ 
NDflQ 

NA 
NA 
NA 
NA 

NS 
NS 
NS 
NS 

NA 
NA 
NA 
NA 

3 
NOflS) NA NDOS) NA NDOS NA NS NA 
NDflQ 
NOOO 

NA 
NA 

NDflQ 
NDOS) 

NA 
NA 

NDtlQ 
NDOS 

NA 
NA 

NS 
NS 

NA 
NA n 

DiMlhylFMkalato NOflO 
NDflO 

NA 
NA 

NDflQ 
NDtlQ 

NA 
NA 

NOflQ 
NDflQ 

NA 
NA 

NS 
NS 

NA 
NA d 

2.S-Diaitralaliiaea NOflQ NA NDflQ NA NDflQ NA NS NA 
SJtitteaeUiea NOflS) NA NOflS) NA NOOS NA NS NA 

NDflQ 

NOflS 
NA 
NA 

NOtlQ 
NOflS 

NA 
NA 

NDflQ 
NDflS 

NA 
NA 

NS 
NS 

NA 
NA 

m 
4-Nitiv>bie.l NDflS) NA NDOS NA NDOS NA NS NA 
OibnaoAvaa NDflQ NA NDdO NA NDflQ NA NS NA 

NDflQ NA NDflQ NA NDflO NA NS NA 
NDtlQ NA NDflQ NA NDflQ NA NS NA 
NDflQ NA NDflQ NA NDflQ NA NS NA 

Flucnaa NDflO NA NDflQ NA NDflO NA NS NA 
4-Ni«r«iaiUaa NOOS) NA NDOS NA NDflO NA NS NA 

NDOS) NA NDflS NA NDflS) NA NS NA 
NDflO NA NDflQ NA NDflO NA NS NA 
NDflO 
NDflO 

NA 
NA 

NDflQ 
NDtlO 

NA 
NA 

NOtlQ 
NDtlQ 

NA 
NA 

NS 
NS 

NA 
NA B 

NDtlO NA NA NDOS NA NS NA 
NDflO NA NDflQ NA NDflQ NA NS NA 

AatliraiMa NDflO 
NOflO 
NOtlQ 
NDtlQ 

NA 
NA 
NA 
NA 

NOflO 
NOflO 
NOflQ 
NDflQ 

NA 
NA 
NA 
NA 

NDtlO 
NDflO 
NDflQ 
NDtlQ 

NA 
NA 
NA 
NA 

NS 
NS 
NS 
NS 

NA 
NA 
NA 
NA 

1 
d 

Pynm9 NDdO NA NDflQ NA NDtlQ NA NS NA 
NDflQ NA NDtlQ NA NDflQ NA NS NA 
NDtlQ 
NDUO 

NA 
NA 

NDflQ 
NDflQ 

NA 
NA 

NOOO 
NDflQ 

NA 
NA 

NS 
NS 

NA 
NA 

m 
CleyiMi NDflQ NA NDflQ NA NDtlQ NA NS NA 

NDdO NA NDtlQ NA NOflQ NA NS NA 
NDflQ NA NDflQ NA NOflQ NA NS NA 
NOflO NA NDflQ NA NOtlQ NA NS NA 
NDflQ NA NDflQ NA NDtlQ NA NS NA 
NDflO NA NDflQ NA NDflQ NA NS NA 
NDflO NA NDflQ NA NDflQ NA NS NA 
NDflO NA NDtlQ NA NDflO NA NS NA 

B-«K|J>J)P-7<— NDtlO NA NDtlO NA NDtlO NA NS NA 

l.NA>Ng(aealjnal 

pvlitar. 

vuana 
PafeloTl mBekam Pn«actM68dl'WSVOCJa.S 

m 

ii 
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TABLE 2-43 

CONNECTICUT RIVER SURFACE WATER ANALYTICAL RESULTS 


TOTAL TARGET ANALYTE UST INORGANICS 

DISPOSAL SPECIAUSTS, INC. LANDFILL 


ROCKINGHAM, VERMONT 


SAMPLE NUMBER: 
DATE SAMPLED: 
TOTAL METALS 
METHOD: CLP TAL 
Alnnunum 
Antimony 
Anenic 
Barium 
Beiyllium 
Cadmium 
CaMum 
Chromium 
Ct>balt 
Copper 
Iron 
Lead 
Magneaium 
Manganese 
Mercuiy 
Nickd 
Potassium 
Selenium 
Silver 
St)dltim 
Tlialllum 
Vanadium 
Zinc 
Qyanide 

1DSI-SW-RWl 1 DSI-SW-RW2 1 DSI-SW-RWS I DSI-S^V-BW4
14-Oet-02 10-Sep-eS 140ot-92 lO-Sep-eS 16-Oot-92 10-Sep-9S Oot-92 lO-Sep-SS 

61.1 ND(69.8) 07.2 ND(S7.1) 46.4 ND(92.7) NS ND(62.e) 
ND(2.0) NIXl.O) ND(2.0) ND(1.0) ND(2.0) ND(1.0) NS ND(1.0) 
ND(2.0) ND(l.O) ND(2.0) ND(1.0) ND(2.0) ND(1.0) NS NDd.O) 
ND(6.e) 9.6 ND(4.7) 16.5 ND(e.4) 12.6 NS 10.6 
ND(l.O) ND(0.60) ND(1.0) ND(0.eO) ND(1.0) ND(0.60) NS ND(0.60) 

ND(0.10) ND(0.04) ND(0.1) ND(0.04) ND(0.10) ND(0.04) NS ND(0.04) 
14000 13400 14000 14100 16300 14700 NS 14800 

ND(4.0) ND(2.0) ND(4.0) ND(2.0) ND(4.0) ND(2.0) NS ND(2.0) 
ND(4.0) ND(4.0) ND<4.0) ND(4.0) N0(4.0) ND(4.0) NS ND(4.0) 
ND(4.0) ND(2.0) N0(4.0} ND(3.8) ND(4.0) ND(4.8) NS ND(2.0) 

216 ND<84.3) 804 ND(181) 209 468 J NS ND(2e2) 
NDd.O) ND(o!40) NDd.O) ND(0.40) NDd.O) ND(0.40) NS ND(0.40) 

1690 1610 1660 1690 1800 1720 NS 1720 
88.7 14.4 J 43.8 78.6 J 87 201 NS 108 J 

ND(0.10) ND(0.20) J ND(0.10) ND(0.20) J ND(0.10) ND(0.20) J NS ND(0.20) J 
ND(8.0) N0(6.0) ND(8.0) ND(6.0) ND(8.0) ND(6.0) NS ND(6.0) 

1760 1320 1900 1600 1660 1560 NS 1480 
ND(2.0) ND(0.eo) J ND(2.0) ND(0.60) J ND(2.0) ND(0.eO) NS ND(0.eO) 
ND(4.0) ND(0.08) J ND(4.0) ND(0.10) J ND(4.0) 0.18 NS ND(0.08) J 

6660 6610 6940 6870 6960 6740 NS 6600 
ND(8.0) J ND(0.60) ND(S.O) ND(0.eO) ND(8.0) ND(0.60) NS ND(0.e0) 
ND(4.0) ND(4.0) ND(4.0) ND(4.0) ND(4.0) ND(4.0) NS NIX4.0) 
ND(2.0) ND(4.8) ND(2.8) ND(4.9) ND(2.2) ND(7.2) NS ND(6.6) 

ND(10.0) ND(10.0) ND(10.0) NDd0.0) NDd0.0) ND(10.0) NS NIX10.0) 1 

Notes: 

1. CLP m Contract Laboratoiy Program 
2. NS-Not sampled 
3. J > Estimated concentration 
4. ND>Notdetected above detection limit 

listed in parentheaea. 
6. Reaults lepotted in micrograms per liter. 
& TAL-IViget Analyte List 

Balsam Prcgect:6468:RWT0TMTLJaS Page 10(1 
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TABLE 2-43 

CONNECTICUT RIVER SURFACE WATER ANALYTICAL RESULTS 


TOTAL TARGET ANALYTE U S  T INORGANICS 

DISPOSAL SPECIAUSTS, INC. LANDFILL 


ROCKINGHAM. VERMONT 


SAMPLE NUMBER: 
DATE SAMPLED: 
TOTAL METALS 
METHOD: CLP TAL 
Aluminum 
Antimony 
Anenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickc 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Qyanide 

DSI-SW.RWl DSI-SW-RW2 DSI-SW-RWS DSI-SW-RW4 1 
14-Oct-82 lO-Sep-83 I4-Oc<-82 lO-Sep-OS 16-Oet-82 lO-Sep-93 Oet-82 10-S«p-8S 

61.1 ND(69.8) 67.2 ND(37.1) 46.4 ND(92.7) NS ND(62.e) 
ND(2.0) NDd.O) NIX2.0) NDd.O) ND(2.0) ND(1.0) NS ND(1.0) 
ND(2.0) NDd.O) ND(2.0) NDd.O) NIX2.0) ND(l.O) NS NDd.O) 
ND(6.e) 9.6 ND(4.7) 16.5 ND(e.4) 12.5 NS 10.6 
ND(l.O) ND(0.60) NDd.O) ND(0.eO) NDd.O) ND(0.eO) NS Nixo.eo) 

ND(0.10) ND(0.04) NEKO.l) ND(0.04) ND(0.10) ND(0.04) NS ND(0.04) 
14000 13400 14000 14100 16300 14700 NS 14800 

ND(4.0) ND(2.0) ND(4.0) ND(2.0) ND(4.0) NIX2.0) NS ND(2.0) 
ND(4.0) ND(4.0) ND(4.0) N0(4.0) ND(4.0) ND(4.0) NS ND(4.0) 
ND(4.0) 2.0 ND(4.0) 3.3 ND(4.0) 4.3 NS ND(2.0) 

216 84.3 304 131 209 463 NS 262 
ND(l.O) ND((j'.40) NDd.O) ND(0.40) NDd.O) ND(0.40) NS ND(0.40) 

1690 1610 leeo 1690 1800 1720 NS 1720 
36.7 14.4 43.8 73.6 87 201 NS 108 

ND(O.IO) ND(0.20) J ND(0.10) ND(0.20) J ND(0.10) N0<0.20) J NS ND(0.20) J 
ND(8.0) ND(e.O) ND(8.0) ND(6.0) ND(8.0) ND(e.O) NS ND(6.0) 

1760 1820 1900 1600 leeo 1650 NS 1430 
ND(2.0) ND(0.eo) J ND(2.0) ND(0.60) J ND(2.0) ND(0.60) NS ND(o.eo) 
ND(4.0) ND(0.08) J ND(4.0) ND(0.10) J ND(4.0) 0.18 NS ND(0.08) J 

6660 eeio 6940 6870 6960 6740 NS 6600 
ND(3.0) J ND(0.60) ND(3.0) ND(O.eO) ND(8.0) ND(0.60) NS ND(0.60) 
ND{4.0) ND(4.0) ND(4.0) ND{4.0) ND(4.0) ND(4.0) NS ND(4.0) 
ND(2.0) 4.8 ND(2.8) 4.9 ND(2.2) 7.2 NS 5.6 
ND(10.0) NDCIO.O) ND(10.0) NDdO.O) ND(10.0) NDd 0.0) NS NDdO.O) 

Notes: 

1. CLP s Contract Laboratoiy Program 
2. NS 3 Not sampled 
3. J t: Estimated tnnoentration 
4.	 ND ' Not detected above detection limit 

listed in parentheees. 
5. Reaults reported in micrograms per liter. 
6. TAL e Target Analyte Ijst 

12/23/93 
Balaam Project:6468:RWTOTMTLJCLS 	 Page 1 of 1 
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TABLE 2-44 

CONNECTECUT RIVER SURFACE WATER ANALYTICAL RESULTS 


CONVENTIONAL PARAMETERS 

DISPOSAL SPECIALISTS, INC. LANDFILL 


ROCKINGHAM, VERMONT 


Sample I J ) . SW-RWl SW-RW2 SW-RW3 SW-RW4 
Analyte Date: Oct-92 Atur-SS Oct-92 Aue-93 Oct-g2 Aug-93 Oct-92 Aug-93 

Ammonia, as Nitrogen ND(40) NA ND(40) NA ND(40) NA NS NA 
BOD 6 NA 9 NA ND(4) NA NS NA 
Bicarbonate Alkalinity 43.6 NA 41.4 NA 41.4 NA NS NA 
Carbonate Alkaliniiy ND(5) NA ND(5) NA NIKS) NA NS NA 
Hydn»yl Alkaliniiy ND(5) NA ND(5) NA NIKS) NA NS NA 
Total Alkalinity 43.5 NA 41.4 NA 41.4 NA NS NA 
Chloride 11.9 NA 11 NA 9.3 NA NS NA 
COD 34 NA 34 NA 20 NA NS NA 
Hardness 41.8 NA 41.7 NA 45.6 NA NS NA 
Niirate, as Nitrogen 0.13 NA 0.092 NA 0.14 NA NS NA 
Nitrite, as Nitrogen ND(0.5) NA ND(0.5) NA ND(0.5) NA NS NA 
Oil & Grease NA NA NA NA ND(0.5) NA NS NA 
Phenolics ND(0.01) NA 0.02 NA 0.018 NA NS NA 
Sulfate 26.5 NA ND(5) NA 7 NA NS NA 
Sulfide ND(0.1) NA ND(0.1) NA ND(0.1) NA NS NA 
"'ospbonis 0.26 NA 0.13 NA ND(0.05) NA NS NA 

^lEjehldahl Nitrogen ND(50) NA ND(50) NA ND(50) NA NS NA 
Total Dissolved Solids 90 NA 90 NA 90 NA NS NA 
Total Suspended Solids ND(IO) NA ND(IO) NA ND(IO) NA NS NA 
Total Organic Cku*bon 4.4 NA 4.3 NA 4.8 NA NS NA 

Notes: 

1. BOD = Biological Oxygen Demand 
2. COD = Chemical Oxygen Demand 
3. ND = Not Detected (Detection limit listed in parentb 
4. NA = Not Analyzed 
5. NS s Not sampled 
6. Data reported in milligrams per liter. 

12/8/93 
Balsam Project 6458 
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TABLE 2-46 

REIENIION POND SURFACE WAIER A N A L Y H C A L RESULTS 


VOLAm C ORGANIC COMPOUNDS 

DISPOSAL SPECIAUSrS, INC LANDFIU. 


ROCKINGHABI, VERMONT 


SAMPLB NUMBER: OSI«V.PWS D6I.8W.PW4 I 
DA-nSAHPUEDi S K M - n A s  m Oat-W Aa(4S 3 
VOLAIUEOBGANICB 
MEraODiSI4.S 
Aeelaae NOU) R NS NS NS 
Beniaia NOO) NS NS NS 

NDU) NS NS NS 
NDU) NS NS NS 
NDO) NS NS NS 

Bnoaabra NOU) NS NS NS 
BwcniitbiBi 	 NOU) NS NS NS 

NOU) NS NS NS 
NDO) NS NS NS 
NOU) NS NS NS 
NOU) NS NS NS 
NOO) NS NS NS 9 
NOtl) NS NS NS 

O j e n f r a NOtl) NS NS NS 
CaibaadiaiiUde NDfl) NS NS NS 
CUetOBMthene NDfl) NS NS NS 
SOdetetelseoe NDU) NS NS NS 

NDU) NS NS NS 
miaiaia llllll m\\ NOU) NS NS NS 

NDfl) R NS NS NS 
NOfl) NS NS NS 
NDfl) NS NS NS 
NDU) NS NS NS B 
NDfl) NS NS NS 
NDfl) NS NS NS 
NDfl) NS NS NS 
NDU) NS NS NS 
NDU) NS NS NS 

a^utanoae NDU) NS NS NS 
NOfl) NS NS NS 
NDfl) NS NS NS 

tiaBa.l4,-DicU(netbeae NDU) NS NS NS 
NDfl) NS NS NS d 
NOfl) NS NS NS 
NDfl) NS NS NS 
NOfl) NS NS NS 
NOU) NS NS NS 
NOfl) NS NS NS 
NOfl) NS NS NS 

2-HoaemM .. NDU) R NS NS NS 
NDO) NS NS NS 
NDU) NS NS NS I 
NDfl) NS NS NS 

NDU) NS NS NS 


NDfl.t) NS NS NS 

NOfl) NS NS NS 

NDfl) NS NS NS 


Soieae 	 NDfl) NS NS NS 
NDU) NS NS NS 
NDfl) NS NS NS 
NOfl) NS NS NS m 

Taleeae NDU) NS NS NS 
NOU) NS NS NS 
NDU) NS NS NS 

ia4-TlfaUMsalhane NDU) NS NS NS 
l.l^-TifcUanatbaae NDU) NS NS NS 

NDU) NS NS NS i j ^ 

NDU) NS NS NS 
NOfl) NS NS NS 
NOfl) NS NS NS 
NDfl) NS NS NS 
NDfl) NS NS NS 

Xvleaaef total) NDfl) NS NS NS 

g1. NSeNetoaavled 
S. NO « Net detected ebon daleciioa limit 

Baled la pen n t b w . 
5. J > EeHsMted CBMaatntiea 
4. RaR^iacladaaaiaaultordaUmlldatiaa 
6. Raeulle reported in n lcnf rana per liter. 

u/ats3 
Balaam Pn««et:646<iPWS342JaS 	 PageloTl 

i 

http://D6I.8W.PW4


TABLB2-<e 

REIENIION POND SURFACE WAIER ANALYIICAL RESULTS 


SEMI-VOLAHLE ORGANIC COMPOUNDS 

DISPOSAL SPEXAAUSTS, INC LANDFILL 


ROCKINGIIAll VERMONT 


DSMW-PWl D8MW.PW9 08I.SW-PW4 

DAIBSAMPLBDi 81 .0eMa A.W4S U . O a M  S A o r  M OaMS A o r  M 
TCLSBMI-VDLATILB OBOANICS 
MBiHODi m  m 
Phonol NDflQ NS NDflW NS NS NA 

bM>Chl<raalhyOEib«' NDUQ NS NDflQ NS NS NA 
NDflQ N8 NDflW NS NS NA 

NDUQ NS NDflW NS NS NA 

NDflO) NS NDIIW NS NS NA 

NDUO NS NDflW NS NS NA 

NDUQ NS NDflW NS NS NA 
NDUO NS NDflW NS NS NA 

«.Matb>lpb»nl NDUQ NS NDflQ NS NS NA 

NDOO NS NDflW NS NS NA 
NDflO NS NDflW NS NS NA 
NDflO NS NDflQ NS NS NA 

U q A t n e  a NDflO NS NDflW NS NS NA 

a-NUnvhaael NOOQ NS NDdW NS NS NA 
NDflO NS NDflQ NS NS NA 
NOflQ NS NDtlQ NS NS NA 
NDflO) NS NDflO) NS NS NA 
NDfW) NS NDflW NS NS NA 
NDIM) NS NDflQ NS NS NA 

NDOQ NS NDflW NS NS NA 
NDfU) NS NDflW NS NS NA 
NDflQ NS NDflW NS NS NA 
NDflW NS NDflW NS NS NA 
NDflQ NS NDflW NS NS NA 
NDflW NS NDflW NS NS NA 

l,4.6-McUor<f4MBd NDOS) NS NDI2S) NS NS NA 
NDflQ NS NDflW NS NS NA 
NDflS) NS NDflS) NS NS NA 

DiBMllwlFhthaleta NDflW NS N n i  W NS NS NA 
NDflW NS NDUW NS NS NA 

NDflW NS NDflQ NS NS NA 
NOOS) NS NDflS) NS NS NA 

NDflW NS NDflW NS NS NA 
NDflS) NS NDflS) NS NS NA 

4.NitnTb«d 3 J NS NDflS) NS NS NA 
D i b n a o A  m NDflQ NS NDflW NS NS NA 
2;4.DiBitnldi>aae NDflW NS NDflW NS NS NA 

NDflQ NS NDflW NS NS NA 
NOflW NS NDflW NS NS NA 

n i H r «  a NDflQ NS NOflW NS NS NA 
4.Nitraaaiiiee NDflS) NS NDflS) NS NS NA 

NDflS)   . NS NDflS) NS NS NA 
NDflW NS NDflW NS NS NA 
NDflW NS NDUW NS NS NA 
NDflQ NS NDflW NS NS NA 

P to l ad r i t npbad NDflS) NS NDflS) NS NS NA 
NDflW NS NDtlW NS NS NA 

AotlvaoBa NDflW NS NDflW NS NS NA 
Carbaafa NOflW NS NDflW NS NS NA 

NDflW NS NDflW NS NS NA 
NDflW NS NDtlW NS NS NA 

P y e n  . NDflW NS NDflW NS NS NA 
NDflW NS NDflW NS NS NA 
NDflW NS NDUW NS NS NA 
NDflW NS NDflO) NS NS NA 

r b t y a i  a NOflW NS NDUW NS NS NA 
BW24lbylh»i)FbthaI. t . NOU) NS NDfS) NS NS NA 
K-Botj tPklbalele NOflQ NS NDflW NS NS NA 

NDflW NS NDflW NS NS NA 
BaeaofUaumnthna NDflQ NS Nniw NS NS NA 

NDflW NS NDflW NS NS NA 
NDflQ NS NDflW NS NS NA 
NDflW NS NDflW NS NS NA 

B . » o f i c J U ) i - n «  . NDIIW NS NDflW NS NS NA 

NaUa: 

1. NA.NotawJjMd 
2.	 ND 'Notda lee 

Dated biparaalbaMa. 
3. NS.Notaampiad 
4. J • PaHaialad mnaneralicn 

5. Raaulta r a f t e d in BM^nyaaia pie l i t^ . 
6. U)>CaBBDtbea^>aratadfr«i 

1 2 / a ^ 
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TABLE 2-47 

RETENTION POND SURFACE WATER ANALYTICAL RESULTS 

TARGET ANALYTE UST INORGANICS 
DISPOSAL SPEC3AUSTS, INC. LANDFILL 

m 
d 

ROCKINGHAM. VERMONT n 
d 

SAMPLE NUMBER: 
DATE RAMF'LED: 
TOTAL BIETALS 
METHOD: CLP TAL 
Aluminum 
AntimoiQr 
Aiseoic 
Barium 
Beiyllium 

Calcium 
Chromium 
Ciohalt 

Iron 
Lead 
Magnesium 
Manganese 
Memuy 
Nickel 
Potassiiun 
Selenium 
Silver 
Soiliiun 
Thallium 

Zinc 
Cyanide 

Notes: 

1.	 CLP = Contract Laboratoiy Program 
2.	 NS K Not sampled 
3. J K Estimated concentratian 
4.	 NDs Not dletected above detection limit 
6. Results reported in micrograms per liter. 
6. TAL cTan^t Analyte List 
7.	 Surface water saiiq>le8 were not collected 

from the retention ponds during 
August 19S3. 

DSI-SW-PWl 

22-Oot-82 Atig-93 


3060 NS 
ND(2.0) J NS 

3.2 J NS 
36 NS 

ND(1.0) NS 
0.66 NS 

38600 NS 
6.4 J NS 
4.3 NS 
24.8 NS 
6640 NS 
22.2 J NS 
7660 NS 
304 NS 

ND(0.10) NS 
10.8 J NS 
9160 NS 

ND(2.0) NS 
ND(4.0) NS 
22100 NS 

ND(S.O) J NS 
24.2 • NS 
69.6 NS 

NDdO.O) NS 

DSI-SW-FWS 
22-Oot-82 Aiic-93 

ND(179.0) NS 
ND(2.0) J NS 
ND(2.0) NS 

21.3 NS 
ND(1.0) NS 
NIXO.IO) NS 

24200 NS 
ND(4.0) NS 
ND(4.0) NS 
ND(4.0) NS 

806 NS 
NDd.O) J NS 

2970 NS 
466 NS 

ND(0.10) NS 
ND(8.0) NS 

4660 NS 
ND(2.0) NS 
ND(4.0) NS 

6670 NS 
ND(3.0) J NS 
ND(4.0) NS 
ND(6.0) NS 
NDdO.O) NS 

DSI-SW-PW4 1 
Oot.82 Ang-SS 

N S NS 
N S NS 

dN S NS 

NS NS 

N S NS 

NS NS 

N S NS 

NS NS 

N S NS 

N S NS 

N S NS 

N S NS 

NS NS 
 d 
N S NS 

N S NS 

N S NS 

NS NS 

N S NS 

N S NS 

NS NS 

N S NS 

N S NS 

N S NS 
 i 
N S NS 

Balsam Projert:6458 JWTOTMTL JOJS 	 Page 1 of 1 
12/2/93 



TABLE 2-48 

SURFACE WATER ANALYTICAL RESULTS 


TOTAL ORGANIC CARBON 

DISPOSAL SPECIAUSTS, INC. LANDFILL 


ROCKINGHAM, VERMONT 


TOTAL ORGANIC 
CARBON 

SAMPLE LOCATION Oct-92 Aug.93 

DSI.SW-SW2 1,200 J NS 
DSI-SW-SWB 1,200 J NA 
DSI-SW-SW7 * 1,100 J NS 

DSI-SW-RW2 NDd.OOO) J NA 
DSI-SW-RW3 ND(1,000) J NA 
*	 DSI-SW-SW7 is a dupUcate sample of DSI-SW-SW6. 

Notes: 

1.	 Results reported as milligrams of carbon per kilogram 
of sample. 

2.	 Samples were analyzed iising the Loyd Kahn Method. 
3.	 ND = Not detected above detection limit listed 

in parentheses. 
4.	 J s Eistimated due to holding time exceedance. 
5.	 Laboratory reports for analyses are presented in 

Appendix C. 
6.	 NS = Not sampled 
7.	 NA = Not analyzed 
8.	 Surface water samples were not analyzed for TOC 

during August 1993. 
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T A B L E 2-63 

S E D I M E N T QA/QC S A M P L I N G S U M M A R Y 

D I S P O S A L S P E C I A U S T S , I N C . L A N D F I L L 


ROCKINGHAM, V E R M O N T 


) 
QAAIC SAMPLE 

DESIGNATION 

DAlEi 

LOCA-nON OF 
MATRIX SPIKE/ 
MA-nUX SPIKE 

DUPUCATE 

LOCAHON 
OF 

DUPUCATE 

LOCATION 

OF 
fTELD BLANK 

TCL VOCs 
Method 024 Jt CLP 

ICLSVOCa 
CLP 

TAL METALS CYANIDE TOC HARDNESS 

DSI.8D.S87 

[)SI«D.QS1 
t3ct«2 
Aug^OS 

D3I.SD.SS3 

D3I.SD.SSS/4 -
NA 
NA 

X 
X 

X 
NA 

X 
X 

X 
X 

X 
NA 

NA 
NA 

FB-1 

FB-2 

FB-3 

FB.6 
FB-O 

DSI-QA-EQl 
DS1.QA-Et32 
DSl-QA-EqS 

Oct-92 

Oct.92 

Oet-92 

Oct-es 
Oct-92 
Aug.e3 
Aii8^93 
AuffOS 

DSI.SD.SSe 

DSI.SD-RSSC 

DSI.SD.SS9 
DSI.SD.SS8 

DSI.SD-P82 
DSI.SD.SS2 
DSI.SD.SS8 
DSI.SD-RS8 

X 
X 
X 
X 
X 
X 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
X 

NA 

X 
X 
X 
X 
X 

NA 
NA 
NA 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
X 

NA 
NA 
NA 

DSI.SD-PS8A(MS/MSD) 

DSI.8D.SS9(MS/MSD) 

Oct«2 
Aw93 .. 

DSI.SD-PSSA 
DSI.SD.SS9 

. 
-

NA 
NA 

X 
NA 

X 
NA 

X 
X 

X 
X 

X 
NA 

NA 
NA 

NOTES: 

1. QA/QC B Quality Assu ranca^a l i t y Control 

2. X - QA/QC sample collected 

8. - > QA/QC sample not oollectad 

4. NA> Not analyzed 

6. TCL VfX}s  Target Compound Liat Volatile Organic Compounds 

6. TCL SVOCe • Target O>mpound List Semi-volatile Organic Compounde 

7. TAL meUle > Target Analyte Uat 
8. One trip blank aample waa aubmitted with each ahipment for VOC analyeia 

9. TOC • Total tSrgsnlet^rbcn 
10. CLP • Ointraet Laboratoiy Program 
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TABLE 2-B4 
SEEP SEDIMENT ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 
DISPOSAL SPECIAUSTS, INC. LANDFILL 

ROCKINGHABf, VERMONT 

SAMPLE NUMBER! DSI-SDSSI DSI.SD.SS2 DSI-SD-SS3/4 1 DSI-SD-QSl * 1 
DATE SAMPI.F,n> lO.Oot-82 Aus-es l3-Oet-92 23-Anr93 18-Oet.92 23-AUS-S3 Oe^92 23.Anc.93 
VOLATIIF. ORGANICS 
METHODi 8240 
Chloromethane NDflS) NS ND(18) R ND(18) ND(16) R NDd2) NS NDd4) 
Bromomethane ND(12) NS ND(18) ND(12) NDdS) ND(12) NS NDd4) 
Vinyl Chloride ND(1J) NS ND(IS) NDd2) ND(16) NDd2) NS ND(14) 
CMoroethane ND(12) NS ND(18) NDd2) IS J NDdS) NS NDd4) 
Methgrl«n«C»iloride ND(ia) NS NDdS) R NDd2) ND(16) R NDdS) NS ND(I4) 
Acetone 6 i NS ND<18) R ND(I2) 210 J NDdS) NS NDd4) 
Ceibon Disuinde NDdS) NS ND(18) R ND(12) NDdS) R NDdS) NS NDd4) 
l,l.Dichloroothene NDfl2) NS ND<18) NDd2) NDfie) NDdS) NS NDd4) 
l.l-Dichloroethane ND(12) NS ND«8) NDfW) ND(16) NDdS) NS ND(14) 
l,S-Dichloroethene<toUI) ND(12) NS NDUS) ND(12) NDde) NDdS) NS NDd4) 
Chloroform ND(12) NS ND(18) NDd2) NDdS) NDdS) NS NDd4) 
l^i-DldiloroatlMne ND(12) NS NDUS) NDd2) ND(ie) NDdS) NS N0(14) 
3-Butanone ND(12) NS ND(IS) R NDd2) 48 t NDdS) NS NDd4) 
1,1,1-TricMoRMthane ND(12) NS NIHIS) ND<18) NDd6) NDdS) NS NDd4) 
CerbonTetrechloride ND(12) NS ND(18) NDd2) NDd6) NDdS) NS NDd4) 
Bromodichloromethane ND(12) NS NDflS) ND(12) ND(ie) NDdS) NS NDd4) 
1^-Dichl oropropane ND(12) NS ND{18) ND(12) NDdS) NDdS) NS ND(14) 
ds-l,S-DichIoropropene ND(12) NS ND<18) NDd2> NDdS) NDdS) NS ND(14) 
TVichloroethene ND(12) NS ND(18) NDd2) NDdS) NDd2) NS ND(14) 
Dibromochlorometha ne ND(12) NS ND(18) NDd8) NDdS) NDd2) NS ND(14) 
1,1^-IVichloraethane ND«2) NS ND<18) NDd2) NDdS) NDd2) NS NDd4) 
Benzene NDfl2) NS NDUS) NDUS) ND(ie) ND<12) NS ND<14) 
trens-l,S-Dichloropropene ND(12) NS ND(18) NDd2) NDd8) NDd2) NS ND(14) 
Bramoform N0(12) NS NDUS) NDd2) NDCie) NDdS) NS ND<14) 
4-Methyl-S'Pentanena ND(12) NS ND(ia) ND<12) NDdS) ND(ia) NS NDd4) 
2-Hexanone NDa2) NS ND(13) NDd2) NDdB) NDdS) NS NDd4) 
Tetrachloroethene NDfl2) NS NDdS) NDd2) NDdS) NDdS) NS NDd4) 
l,l^,2.Teirachloroethane ND(12) NS NDUS) ND(12) NDCIB) ND(12) NS NDd4) 
Toluene ND(12) NS NDdS) NDd2) NDde) NDd2) NS ND<14) 

ND(12) NS NDdS) NDd2) NDfie) NDd2) NS NDd4) 
Ethylbenzene ND(12) NS NDdS) NDd2) 9 J NDd2) NS NDd4) 
Styrene ND(12) NS NDdS) NDd2) NDde) NDd2) NS ND(14) 
Xylene (tout) ND(12) NS NDdS) ND(12) eo NDd2) NS NDd4) 

Notes: 

1. CTLPa Contract I^lwratoiy Program 
S. N S - N o t sampled 
8. *DSI..SD4)S1 is a duplicate of DSI.SD.SS3/4. 

DSI-SD-SS7 is a dupUeate otDSI-SD-SSe. 
4. ND> Not detected above detection limit 

liatad in parentheeee. 
5. i • Eetimated concentration 
e. R-R^leetedae a result of data validation. 
7. Reeults reported In mierogrsms psr kilogram. 
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TABLE 2-84 

SEEP SEDIMENT ANALYTICAL RESULTS 


VOLATILE ORGANIC COMPOUNDS 

DISPOSAL SPECIAUSTS; INC. LANDFILL 


ROCKINGHAM, VERMONT 


SAMPLE NUMBERi DSI-SD-SS8 DSI-SD-SS6 DSI-SD.SS7 • DSI-SD-SS8 j 
DATE SAMPLED: 18-Oo^SJ Aus.93 14-Oct-92 23-AUC-93 14•Oo^92 AuK-93 le-oet-ea AurB3 
VOLATn.R ORGANICS 
METBODi 8240 
Chloromethane NDd4) NS NDdS) NDd4) ND(21) NS NDCIS) NA 
Bromomethane NDd4) NS NDdS) NDd4) NDfSl) NS NDC18) NA 
Vinyl Chloride NDd4) NS NDdS) NDd4) ND<21) NS NDC18) NA 
CMorosthana NDd4) NS NDdS) NDd4) ND<S1) NS NDC18) NA 
Meth)rlene Chloride ND(14) NS NDdS) ND(14) NlHSl) NS NDC18) NA 
Aostone 4 J NS NDOS) J NDd4) leo J NS NDC18) NA 
Carbon Disulfide NDd4) NS NDdS) NDd4) ND(21) NS NDC18) NA 
1,1-DichIaroethene ND(14) NS NDdS) NDd4) NDCSl) NS NDCIS) NA 
1,1-Dichloroethsne ND(14) NS NDdS) NDd4) ND<S1) NS NDCIS) NA 
U-Dichloroethene ftoUl) NDd4) NS NDdS) ND(14) ND(21) NS NDdS) NA 
Chloroform NDd4) NS NDdS) NDd4) NDCSl) NS NDCU) NA 
U-Dichloroethene NDfl4) NS NDflS) NDd4) NDfSl) NS NDdS) NA 
2*Butanone ND(14) NS NDdB) NDfI4) ND(ai) NS NDdS) NA 

NDfl4) NS ND<18) NDd4) ND«1) NS NDC18) NA 
Cerbon Tetrachloride ND(14) NS NDd8) NDd4) ND(S1) NS NDCIS) NA 

NDdi) NS NDdS) ND(14) NDQl) NS NDCIS) NA 
l^DicMoroprope ne NDd4) NS NDdS) NDd4) NDOl) NS NDC18) NA 
de-l,S-Dichloropropene ND(14) NS NDdS) NDd4) NDCSl) NS NDC18) NA 

NDd4) NS NDdS) NDd4) NDOl) NS NDCIS) NA 
Dibromochloromethane ND(14) NS NDdS) NDd4) NDCSl) NS NDCIS) NA 
l,l,S-TVichlor«ethane NDfU) NS NDflS) NDfl4) NDCll) NS NDC18) NA 
Benzene NDfI4) NS NDdS) ND(14) NDCSl) NS NDCIS) NA 
trana- 1,8-Dichloropropene NDd4) NS NDdS) NDU4) NDCJl) NS NDdS) NA 
Bromororm NDd4) NS NDdS) NDd4) NDCSl) NS NDCIS) NA 
4-Methyl-2-PenUnone NDd4) NS NDdS) NDd4) NDCSl) NS NDdS) NA 
2-HeKanone NDfl4) NS NDdS) NDd4) NDCSl) NS NDC18) NA 

NDd4) NS NDdS) NDfl4) NDCSl) NS NDCIS) NA 
l,l,S,2-Tetrach)oroethane 
Toluene 

NDd 4) 
ND(14) 

NS 
NS 

inxis) 
NDdS) 

ND(14) 
ND(14) 

NDCSl) 
NDCSl) 

NS 
NS 

NDCIS) 
NDCIS) 

NA 
NA 

CMorobenzene ND(14) NS NDdS) NDd4) NDCSl) NS NDC18) NA 
Ettvlbenzene ND(14) NS ND<18) NDd4) NDCSl) NS NDC18) NA 
Styrene ND(14) NS NDdS) NDd4) NDCSl) NS NDC18) NA 
Xylene (toUl) NDd4) NS NDdS) NDd4) NDCSl) NS NDCIS) NA 

Notes: 

1. CLP • Contract Laboratory IVogram 
5. NS> Not sampled 
8. *DSI.SD.QSlise duplicate of DSI.SD«SS/4. 

DSI-SD-SS? b a duplicale of DSISD-SSS. 
4. ND> Not detected above detection limit 

listed in parentheaea. 
6. J • Estimated ooneentration 
6. R 'R^ee ted s s  a result of data validation. 
7. Results reported in micrograms per Ulogram. 
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TABLE 2-64 

SEEP SEDIMENT ANALYITCAL RESULTS 


VOLATILE ORGANIC COMPOUNDS 

DISPOSAL SPECIAUSTS; INC. LANDFILL 


ROCKINGHAM, VERMONT 


SAMPLE NUMBER: DSI-SD-SS9 1 DSI-SD-SS30 1 DSI-SD-S331 1 
DATE SAMPLED: IS.Oct92 Auc-93 14-Octr92 Aug-es I8-O0I-92 Aug-93 
VOLATILE ORGANICS 
METHODi 8240 
Chloromethane NDdS) NA NDdS) NS NDCIS) NS 
Bromomethane NDdS) NA NDCIS) NS NDC18) NS 
Vinyl Chloride NDCIS) NA NDdS) NS NDCIS) NS 
Chloroethane NDCIS) NA NDCIS) NS NDCIS) NS 
Methylene Chloride NDCIS) NA NDCIS) NS NDC18) NS 
Acetone NDCIS) NA NDCIS) NS NDC13) NS 
C âriMn Disulfide NDdS) NA NDCIS) NS NDCIS) NS 
1,1-Dichloroethene NDC18) NA NDCIS) NS NDCIS) NS 
l,l-Dichloroet)mne NDCIS) NA NDCIS) NS NDC13) NS 
1.2-DichIoroethene CtoUl) NDC18) NA NDCIS) NS NDC18) NS 
Chloroform NDCIS) NA NDCIS) NS NDCIS) NS 
1.2-Dichloroethane NDCIS) NA NDCIS) NS NDCIS) NS 
2-Butanone NDCIS) NA NDCIS) NS NDCIS) NS 
1,1,1-Trichloroethane NDCIS) NA NDC12) NS NDC18) NS 
Carbon Tetrachloride NDdS) NA NDCIS) NS NDCIS) NS 
Bromodichloromethane NDdS) NA NDd2) NS NDCIS) NS 
1,2-Dichloropropene NDdS) NA NDC12) NS NDCIS) NS 
cia-l,S-Dichloropropane NDdS) NA NDC12) NS NDCIS) NS 

NDdS) NA NDCIS) NS NDCIS) NS 
Dibromochloromethene NDC18) NA NDCIS) NS NDC13) NS 
l,l,2-1>ichloroethane NDCIS) NA NDCIS) NS NDCIS) NS 
Benzene NDdS) NA NDCIS) NS NDCIS) NS 
trana-l,S-Diehloropropene NDdS) NA NDCIS) NS NDCIS) NS 
Bromoform NDdS) NA NDCU) NS NDCIS) NS 
4-Methyi-2-Pentanone NDCIS) NA NDC12) NS NDCIS) NS 
2-Hezanona NDCIS) NA NDC12) NS NDCIS) NS 
Tetrachloroethene NDCIS) NA NDC12) NS NDCIS) NS 
l,l,2,S-Tetrachloroethana ND(IS) NA NDCIS) NS NDC13) NS 
Toluene NDC18) NA NDCU) NS NDCIS) NS 
Chlorobenzene NDCIS) NA NDC12) NS NDCIS) NS 
EttQrIbenzene NDC18) NA NDCU) NS NDCIS) NS 

Styrene NDdS) NA NDCIS) NS NDC18) NS 
Xylene Ctotal) NDdS) NA NDCIS) NS NDCIS) NS 

Notee: 

1. (XP • Contract Laboratory Program 
2. NS-Notaampled 
8. * DSI-SD4)S1 ia a duplieate of DSI-SD.SSS/4. 

DSISD-SS7 is s duplicate ofDSI-SD-SSe. 
4. ND'Notdetectedabove detection limit 

lieted in perentheeee. 
6. J •Estimated concentration 
6. RaRsiected as a result of data validation. 
7. Results reported in mlcrogrems per kilogram. 
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TABLE 2-64 

SEEP SEDIMENT ANALYTICAL RESULTS 


VOLATHf ORGANIC COMPOUNDS 

DISPOSAL SPECIALISTS, INC. LANDFILL 


ROCKINGHAIM, VERMONT 


SAMPLE NUMBER: DSI-SD-8S32 DSI.SD.SS38 DSI-SD-SS34 1 
DATE SAMPLED) 16-OoC92 Aus-93 I8.0ct-92 Aug-SS 16-Oat.92 /iuC-93 
VOLATILE ORGANICS 
METHODi 8240 
Chloromethane NDCIS) NS NDCIS) NS NDC14) NS 
Bromomethane NDCIS) NS NDCIS) NS NDCU) NS 
Vinyl Chloride NDCIS) NS NDCIS) NS NDCU) NS 
Chloroethane NDdS) NS NDCIS) NS NDCU) NS 
Metlvlene Chloride NDC18) NS NDC18) NS NDCU) NS 
Acetone NDCIS) NS NDCIS) NS 9 J NS 
Ceifaon Dieulfide NDCIS) NS NDCIS) NS NDCU) NS 
1,1-Dlchloroethene NDCIS) NS NDCIS) NS NDCU) NS 

NDCIS) NS NDCIS) NS NDCU) NS 
l,S.Dichloroethene CtoUl) NDCIS) NS NDCIS) NS NDCU) NS 

NDCIS) NS NDC18) NS NDCU) NS 
1,2-Dichloroethane NDCIS) NS NDCIS) NS NDCU) NS 
2-BuUnone NDCIS) NS NDCIS) NS NDCU) NS 

NDCIS) NS NDCU) NS NDCU) NS 
Cerbon Tetrachloride NDCIS) NS NDCIS) NS NDCU) NS 
Bromodlchlorometiia ne NDCIS) NS NDCIS) NS NDCU) NS 
1,2-Dichloropropane NDCIS) NS NDCU) NS NDCU) NS 
cIe.l,3-Dichloropropene NDCIS) NS NDCU) NS NDCU) NS 
Trichloroethene NDCIS) NS NDCIS) NS NDCU) NS 
Dibromochloromethene NDCIS) NS NDCIS) NS NDCU) NS 

NDUS) NS NDCIS) NS NDCU) NS 
Benzene NDCIS) NS NDCU) NS NDCU) NS 
Irene-l,S-DicMoropropsne NDCIS) NS NDCU) NS NDCU) NS 

NDCIS) NS NDCIS) NS NDCU) N5 
4-Methyl-2-PenUnone NDCIS) NS NDCU) NS NDCU) NS 
2-Hei(anone NDC18) NS NDCU) NS NDCU) NS 
Tetrachloroethene NDCIS) NS NDC18) NS NDCU) NS 
1,1,2,2-Tetrechloroethane NDdS) NS NDCU) NS NDCU) NS 
Toluene NDCIS) NS NDCU) NS NDCU) NS 
Chlorobenzene NDCIS) NS NDCU) NS NDCU) NS 
Ethylbenzene NDCIS) NS NDCU) NS NDCU) N5 
Styrene ND(IS) NS NDCIS) NS NDCU) NS 
Xylene CtoUl) NDCU) NS NDCU) NS NDCU) NS 

Notee: 

1. CXPaOntrac t Laboratory Program 
2. NS>Notaampled 
8.	 * D S I - S D ^ l ia s duplicate of DSI4&SSS/4. 

DSI-SD-SS7 b a duplicate of DSISD-SSS. 
4.	 ND« Not detected above detection limit 

listed in parentheeee. 
5. J •Eatimated concentration 
6. R • R«deeted aa a reeult of data validation. 
7. Reeults reported tn micrograms per kSlogtam. 
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TABLBS-SS 

SEEP BEDDifrH'ANALTnCAL RESULTS 

8Eia.V0LA11LB ORGANIC COMPOUNDS 

DISPOSAL SPEC! AU8TB, I N C L A N D R U . 


RCMSKINGIIAM. VERMONT 

SAMPLE NUBIBER: DBMD.881 DSMD^Sa D8I4IMS81M DSI .8D4SS D8I.80.S84 
DATE SAMPLED: I S O e t - n A a g  « 1 S 4 M  « Ai*»3 I80el.(8 Aarn I t O e M  B A n r  « I44>at« A a g a  s 

8KHI-V0LA1TLE ORGAMICS 
METIIOD: 8S70 
Pbaool NDf4aO) NS NDf420) NA N0f480) NA Nn440) NS NDf4S0) NA 
biiCSOUoioelhyl) Etber NDC4aO) NS NOt420) NA NDC460) NA ND(440) NS NOC430) NA 

NOC4aO) NS NDf4S0) NA NDf4S0) NA NDf440) NS NOf430) NA 
N0f400) NS NDt420) NA NDf480) NA NDf440) NS NDf430) NA 
NDf4M) NS NDf420) NA NDf4eO) NA NDf440) NS NOf4S0) NA 
NDC400) NS NDf430) NA NDt4M) NA NDf440) NS N0f430) NA 

341elbTlpbenol NDf4tl0) NS NDf4S0) NA NDf460) NA NDf440) NS NDf430) NA 
S,S'4vbW14:Udoropfopane) NOC4aO) NS N0f430) NA NOt460) NA ND(440) NS NDf4S0) NA 
4.Malliylpban)l NDf4tN» NS NDt4S0) NA 6» J NA NDC440) NS NDt4S0) NA 
N.Nitraeo-Di-n-|iro|igrlaiiuna NDf400) NS NDC4aO) NA NDf4eO) NA NDf440) NS NDf430) NA 

NDt4aO) NS NDI420) NA NDf4S0) NA NDf440) NS NDf480) NA 
Nitmfaaaieae NDf400) NS NDf430) NA NOf460) NA NDC440) NS N0f4aa) NA 
laopkoiose NDf4aO) NS NDf420) NA N0f4e0) NA NDt440) NS NOC480) NA 
S-Kitrapbanol N0f4f)0) NS NDf430) NA N0f4M) NA NDC440) NS NDf480) NA 

NDf4t)0) NS NDf430) NA NOf4eo) NA NDf440) NS NDf4S0) NA 
N0f400) NS NDf4S0) NA N0f4ao) NA NDf440) NS NDf4«» NA 

SA4>ieUanpbanol NDf400) NS NDf42a) NA NDt4W) NA NDf440) NS N0I4S0) NA 
NDC400) NS NDt420) NA NDf460) NA NDt440) NS NDf430) NA 

Naphthalene NDf4aO) NS NDf420) NA NDf4S0) NA NDf440) NS NDf430) NA 
NDf400) NS NDf420) NA N0f4<0) NA NOt440) NS NDf4S0) NA 
NDf400) NS N0f420) NA NDf4W) NA NDf440) NS NOC430) NA 
ND(400) NS NDC4S0) NA 68 J NA NDf440) NS N0f430) NA 
NDf400) NS NOt4aO) NA 460 J NA NOf440) NS NDf430) NA 
NDI400) NS NDt430) NA NDf4«0) NA NDf440) NS N0I4K)) NA 
NDI400) NS NDC4S0) NA NDC460) NA NDf440) NS NOt480) NA 
NDI07O) NS NOCIOOO) NA NDCllOO) NA NDfl0e7) NS NDftSOO) NA 
NDf400) NS NDf430) NA NDI460) NA NDf440) NS NDt430) NA 
NDfSM) NS NOCltnO) NA NDfllOO) NA NDft0e7) NS NDflSOO) NA 

DimalbylPbthaiate NDf400) NS NDf420) NA NDf460) NA NDf440) NS NDf430) NA 
NDC400) NS as J NA NDI460) NA NOt440) NS NDC430) NA 

2,S-Oialtmtoluene NDf400) NS NDf4S0) NA NDf460) NA NOf440) NS NDC4M)) NA 
S-Nitraanliine NDf»70) 

NDC40f)) 
NS 
NS 

NDflOOO)
NOf430) 

J NA 
NA 

NDfllOO)
N0f4M) 

J NA 
NA 

NDClOe?) 
NDC44a) 

NS 
NS 

Nociaoo) 
NOf430) 

NA 
NA 

NOCa70) NS NDflOOO) NA NDfllOO) NA NOflO«7) NS NDC1900) NA 
NDf»70) NS NDflOOO) NA NDfllOO) NA NDfl0e7) NS NOCISOO) NA 

Dibaoaoftuan NDf400) NS N0f430) NA NDf4S0) NA NDf440) NS NOt430) NA 
2.4-Diniirau>iiMne NDf400) NS NDf420) NA NDf460) NA NDf440) NS NOf430) NA 
Diethylphlhalale N0f400) NS NDt420) NA N0t460) NA NDf440) NS N0f480) NA 

NDf400) NS N0f4S0) NA NDf460) NA N0f440) NS NDf430) NA 
Fluoiene NDf400) NS NDf42a) NA NDf460) NA NDI440) NS Nn430) NA 
4-Nitnanmaa NIX970) NS NDflOOO) J NA NDfllOO) J NA NDflOe?) NS NDflSOO) NA 
4,e-Diniuo-3-Mathylphaiial NDf970) NS NDflOOO) NA NDfllOO) NA NDfloe?) NS NDfiaoo) NA 

NDf400) NS NDf4aO) NA N0f4«0) NA N0t440) NS NDf480) NA 
NDf400) NS NDf4S0) NA NDf460) NA NDf440) NS NDI480) NA 
ND(400) NS NDf4S0) NA NDf460) NA NDC440) NS NDf430) NA 

PaataeUoropbaiiol NDC07O) NS NDCIOOO) NA NDfllOO) NA NDtl0e7) NS NDfUOO) NA 
NIX400) NS ISO J NA 130 J NA NDt440) NS NDf430) NA 

ABthraeana NDI400) NS 76 J NA NDf460) NA NDf440) NS NDf4S0) NA 
Caifaaisle NDC400) NS N0f4S0) J NA NIX460) J NA NDf440) NS NDf430) NA 

N0f4t)0) NS NDf420) NA NDf460) NA NDf440) NS NDf48a) NA 
NDf400) NS 710 NA 220 J NA NDf440) NS NDf430) NA 

Pyiea . NDC400) NS 660 NA 230 J NA NDf440) NS NDf430) NA 
NDf400) NS NDf430) NA N0f4e0) NA NDf440) NS NDf430) NA 
N0f400) NS NDf430) NA N0f460) NA NDf440) NS NDf4S0) NA 

Bauafelenthraeene NI)f400) NS 330 J NA 74 J NA N0f440) NS NDf4B0) NA 
Cbiyeene NDI400) NS 360 J NA 110 J NA NDf440) NS NDt4B0) NA 

NOfSlO) NS NDfSSO) NA NDf240) NA NDf230) NS 410 NA 
NDf400) NS NDC420) NA NDfeeo) NA NOt440) NS NDf43f» NA 
NDf400) NS 440 NA 140 J NA NDf440) NS NDf4S0) NA 
NDf40C) NS 140 J NA NDf460) NA NDf440) NS NDC430) NA 

Beniofa)|igmna 
lndeae( lA3<d) |ynne 

NDf400) 
NDC400) 

NS 
NS 

S70
130

 J 
J 

NA 
NA 

74
NDf460) 

J NA 
NA 

NDt440) 
N0f440) 

NS 
NS 

NDf43a) 
NDf4B0) 

NA 
NA 

NDt4t)0) NS 43 J NA NDf480) NA N0f440) NS NDf430) NA 
Bena«..hJ)i>.n'U.a NDf400) J NS 78 J NA NDf4S0) NA ND(440> NS NDf4S0) NA 

Nelaa: 

1. ND s Not Delaeted abora limit 
lietad in pajenthaaaa. 

3 . NS«Notaeovlad 
3. NA^Notanalyiail 
4. •DSI.SDSS7ia a duplicale 
6. J • Eatimated ooneantration. 
6. Raaulta reponed in mioogmna perkilogiam. 
7. I I ) •Canno tbeaepa ra l ad f t i a 

Diphenylamina. 

uiana 
Balaam Pnvect«468:SSSVCXXXU5 Page leTS 



TABLE U  B 

8BEP SEODOMT ANAUmCAL RESULTS 

SEm-VOLATItX ORGANIC COMPOUNDS 

DISPOOMLSPECIALISTB, INa LANOniX 


ROCKINGHAM, VERMONT 

SAMPLE NUMBER: D 6 | . a D 4 8  7 0 S M O 4 8  8 OSI-BIMa* DSUDWSe 1 
DATCSAMPUm: 144>et4a AarSS 1 S 4 M 4  8 A a « 4  S A a r 3  S A > r 8  S A a g 4  8 
SEU-VOLATDLE ORGANICS 
HE1HODi83TD 
PhMOl NOC610) NS NOC380) NA NDfSM) . NA N0f440) NS NOfSSO) NS 
bW3.Cldeioslh]'l) Ether N0f610) NS NDC330) NA NDfSSO) . NA NOf440) NS NOfSSO) NS 

NDC610) NS ND(380> NA NDfSSO) . NA NDf440) NS NDtSSO) NS 
l,SDi<Uorsbeniiene NDCUO) NS NDC330) NA NDfSSO) . NA NDf440) NS NDtSSO) NS 
l,44>idiliaobeaiane NDC610) NS NDC380) NA NOfSSO) . NA NDC440) NS NDfSSO) NS 

NDf610) NS NDC380) NA NDfSSO) . NA NDt440) NS NDfSSO) NS 
NDI610) NS NDC830) NA NDCSSO) . NA ND(440) NS NDCSSO) NS 
NDC610) NS N0C330) NA NOfSSO) . NA N0(440) NS NDCSSO) NS 
NDf610) NS NDfSSO) NA NDCSSO) . NA N0C440) NS NDfSSO) NS 
NOfUO) NS NOC380I NA NDCSSO) < NA NDC440) NS NDfSSO) NS 
NDC610) NS NDC380) NA NDtSSO) i NA ND(440) NS NDtSSO) NS 

Nitnbanaeae NDf610) NS NDC380) NA NDCSSO) .1 NA NDC440) NS NDtSSO) NS 
lacphoioaa NDI610) NS NDf380) NA NDfSSO) . NA NDC440) NS NDtSSO) NS 
3.Nltnpbeool NDt610) NS NOfSSO) NA NDfSSO) . NA NDC440) NS NOfSSO) NS 
3,4J>hDalbylFtaanol NDf610) NS NDfSSO) NA NDfSSO) . NA NDt440) NS NOfSSO) NS 
blifa4ailoraathoiy)Mathana NDfClO) NS NDC380) NA NDf3S0) .1 NA NDC440) NS NOfSSO) NS 

N0f610) NS NDC380) NA NOfSSO) .1 NA NDf440) NS NDt330) NS 
NDf610) NS NDC330) NA NOfSSO) . NA N0f440) NS NDfSSO) NS 

Naphthaleoa NDCUO) NS NDtSSO) NA NDfSSO) . NA N0f440) NS NDtSSO) NS 
NDf610) NS NOC380) NA NDCSSO) .1 NA N0f440) NS NDtSSO) NS 
NDt610) NS NDC330) NA NOfSSO) . NA N0C440) NS NDtSSO) NS 
NDf610) NS NDC380) NA NOfSSO) . NA NDf440) NS NDtSSO) NS 
NDfClO) NS NDC330) NA NOfSSO) J NA NOC440) NS NDfSSO) NS 
NDCSIO) NS ND(330) NA NDtSSO) . NA NDC440) NS NDtSSO) NS 
NDC610) NS NDC380) NA NOfSSO) . NA N0C440) NS NDtSSO) NS 

NDfUOO) NS NOCeSO) NA N0fS60) « NA NOCllOO) NS NOt820) NS 
2.ChlareaaphUulsne NDC610) NS NOt380) NA N0C3S0) . NA NDC440) NS NDtSSO) NS 
Z-NiUoesiUae NDCUOtQ NS NDCtaO) NA ND(960) • NA NDUIOO) NS NOtsao) NS 
DbnalhylPhthalkta NOC610) NS NDC330) NA NOfSSO) .1 NA NDC440) NS NOfSSO) NS 

NOC610) NS NDfSSO) NA NDtSSO) .1 NA NDf440) NS Nnsao) NS 
2,«.0initietaluaM N0f610) NS NOC330) NA NOfSSO) .1 NA N0f440) NS NDtSSO) NS 
3JntnaalI ine ND(t300) NS NOfSSO) NA NOfSSO) .1 NA NOCllOO) NS NDtSSO) NS 

Aceaaphtbaae NDf610) NS NOt380) NA NOfSSO) .) NA NDt440) NS NDtSSO) NS 
3,4-Diaitiopbanol NDC1300) NS NDf«SO) NA NDCSSO) .I NA NOCllOO) NS NOt820) NS 
4J(itrapbaaol NDfl200) NS NDfa30) NA N0t960) .1 NA NDCllOO) NS NDfSSO) NS 
Dibanioftuan N0f610) NS NDfSSO) NA NDtSSO) .1 NA NDf440) NS NDfSSO) NS 
2,4.DiaiMU>lueDe NDftlO) NS NOI380) NA NDtSSO) .1 NA N0f440) NS NDtSSO) NS 
Dietbylphthalale NDf610) NS NDfSSO) NA NDfSSO) .I NA NDt440) NS NDfSSO) NS 

NDf610) NS NDf360) NA NDfSSO) .1 NA NDf440) NS NDtSSO) NS 
Fluoiene 68 J NS NDf330) NA NDfSSO) .1 NA NDf440) NS NDtSSO) NS 
4-NiuoaaiUne NOCISOO) NS NDfSSO) NA N0f960) .1 NA NDfllOO) NS NDtSSO) NS 
4,6.DinittD.3.Malhylph«ol NDfUOO) NS NOtaSO) NA NDt960) •1 NA NDfllOO) NS NDt920) NS 

NDfSlO) NS NDfSSO). NA NDtSSO) .1 NA NDf440) NS NIX380) NS 

N0f610) NS NDf330) NA NOfSSO) .1 NA NOC440) NS NDtSSO) NS 
NDfSlO) NS NDCsao) NA NDfSSO) .1 NA NDt440) NS NDf3S0) NS 

NDfUOO) NS NOfSSO) NA NDf960) .) NA NDCllOO) NS NDfsao) NS 

Pkananthrane 800 J NS NDfSSO) NA NDtSSO) .I NA 300 J NS NDtSSO) NS 
Anthracene 160 J NS NDfSSO) NA NDI3S0) .I NA NDC440) NS NDtSSO) NS 
Caibaiala •  9 J NS NDt380) NA NDf3S0) .1 NA NDt440) NS NDfSSO) NS 
Di-n4iu9lphthahiie N0f610) NS NDfSSO) NA NDfSSO) .) NA N0t440) NS NDtSSO) NS 
Fluoranthene 760 J NS NDfSSO) NA NOfSSO) <) NA 370 J NS NDt380) NS 

Pyiena •80 J NS NDf380) NA NOfSSO) .) NA 410 J NS NOfSSO) NS 
NDf610) NS NDfSSO) NA NDfSSO) •1 NA NDf440) NS NDfSSO) NS 
NDf610) NS NDfSSO) NA NDCSSO) .) NA NDt440) NS NDfSSO) NS 

230 J NS NDfSSO) NA NDtSSO) .) NA 160 J NS NDfSSO) NS 
Chi>Bsns 340 J NS NDfSSO) NA NDtSSO) .I NA 320 J NS NDfSSO) NS 
Biaf3.ethylhByU|>bthalate 68 J NS NDfSOO) NA NOfSOO) .) NA 130 J NS NDf200) NS 
Dt-tMCQ^Phthaliita NDI610) NS NDt380) NA NDfSSO) ) NA NDt440) NS NDt380) NS 
Bea<afb)auroentliene 200 J NS NDfSSO) NA NDfSSO) J NA 270 J NS NDtSSO) NS 

87 J NS NDf330) NA NOfSSO) ) NA 100 J NS NDtSSO) NS 

130 J NS N0f330) NA NDt3S0) J NA 170 J NS NDtSSO) NS 

lndeao(lA»«d>frneoe NDCtlO) NS NDCSSO) NA NDfSSO) I NA S3 J NS NDfSSO) NS 

Dibaofajilanthnuane NDf610) NS NOC380) NA NDtSSO) 1 NA N0f440) NS NDfSSO) NS 

BaoaityteHias NDt610) NS NDfSSO) NA NDtSSO) J NA 86 J NS NDf380) J NS 

Notea: 

1. ND> Not Delaeted above detection linut 
listed in paienijiaaae. 

2. NSaNotaanflad 
3. NA^Nstanatned 
4. •D6I.SI>SS7iaaduplioalaerDSI-SD«S8. 
6. J • Eelimalad ixincaatiadon. 
6. RaulIB laportcd in miaofimna par Ukgram. 
7. tl) a f̂ eniiot bll aeparalad Ikan 

Oipbanyiamiiia. 
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TABLE 3.6S 
SEEP SEOUitirf ANAUmCAL REBULTB 
SESO.VOLAHLE ORGANIC COia>OUND8 
DISPOSAL SPECIAUSIB, INC. LANDFILL 

ROCKINGHAM, VERMONT 

D8I.8D.6SS4 [SAMPLE NUMBER: DSMD.8833 

DAIXSAMPLEOi iso«t4a A a g 4  3 1 8 « < t  « A a r S  S 

SEia-VOLAIUJE ORGANICS 

METHOD: 8270 
Pbaaol 1 NOfSSO) NS NDt420) J NS 

biaf3XUoroelbyD Ether NDtSSO) NS NDf420) J NS 
NOfSSO) NS NOf4S0) J NS 

NOfSSO) NS NDt430) J NS 

NOfSSO) NS NDt4S0) J NS 

NDtSSO) NS NDf430) J NS 
NOfSSO) NS NOt430) J NS 

NDtSSO) NS NDf430) J NS 

NDtSSO) NS NDf430) 3 NS 

N-Niuoeo-Oi-n-pnivlandBa NOfSSO) NS NDf430) J NS 

NDtSSO) NS NIX430) J NS 

Nlnobauene NDfSSO) NS NDf4S0) J NS 
NDfSSO) NS NDf430) J NS 

Z-Nimpheool NDfSSO) NS NDt430) J NS 

2,4-Diinel^plMndl NOfSSO) NS NDf430) J NS 

NOtsao) NS NDf4S0) J NS 

NDtSSO) NS NDt4S0) J NS 
NDtSSO) NS NDf430) J NS 
NDfSSO) NS NDf430) J NS 
NDfSSO) NS NDf430) J NS 
NOtSBO) NS NDf430) J NS 
N0t3S0) NS NDt4S0) J NS 

NDtSSO) NS NDt420) J NS 
NDfSSO) NS NDf420) J NS 
NOfSSO) NS NOC420) J NS 
NDtS20) NS NDflOOO) J NS 

2.Chk>nnapblhalene NOtsao) NS NDf420) J NS 
NDfS20) NS NDflOOO) J NS 

DimatlqrlPhthable NOfSSO) NS NDf420) J NS 

Aceaa|i>thgrboe NDtSSO) NS NDC420) J NS 
'2,6-Dinitratoluene NDfSSO) NS NOt420) J NS 
S-NitneaHiBe NDtSSO) NS NDflOOO) J NS 

NDtSSO) NS NOf420) J NS 
2.4.0inilniphan>l NOfSSO) NS NDflOOO) J NS 
VNilnpheaol NDtSSO) NS NDflOSO) 3 NS 
Dibanioftiraa NDtSSO) NS NDt420) J NS 

NDtSSO) NS NDf420) J NS 
Diathylpbthalate NDfSSO) NS NDf430) 3 NS 

NDfSSO) NS NDf420) J NS 
Fluoisne NDtSSO) NS NDf430) J NS 
4.Nitn»nlliae NDtSSO) NS NDflOOO) J NS 

NIXS30) NS NDflOOO) J NS 
NDfSSO) NS NDf430) J NS 
NDfSSO) NS NDt4S0) J NS 
NDtSSO) NS NDt420) J NS 
NDtSSO) NS NDflOOO) J NS 
NDtSSO) NS NDf420) J NS 

Anthraoaoe NDfSSO) NS NW420) J NS 
Carfaexola NDfSSO) NS NDf420) J NS 

NDf380) NS NDt420) J NS 
NDt380) NS NOf420) 3 NS 

Pyteae NDtSSO) NS NDf420) 3 NS 
Butylfaeniylphthalato NDfSSO) NS NDf420) J NS 

NDtSSO) NS NDt420) 3 NS 
Beniefa)antliracsae NDtSBO) NS NDt420) J NS 
Chrjeene NDfSSO) NS NDf420) J NS 

NDf200) NS NDf220) J NS 
Di-n-oetylPhthakte NDtSSO) NS NDf420) 3 NS 

NDtSSO) NS NDf420) J NS 
BennCUfluroaatlwae NDiaso) NS NDf420) 3 NS 
Baoiafa)|9Teae NDtSSO) NS NDf420) 3 NS 
lndenoflAS«d)pyiaoa NDfSSO) NS NDf4S0) J NS 

NDfSSO) NS NDf420) J NS 
B«i><( ,Kl)p«ybM NDtSSO) NS NDf420) J NS 

Nolaa: 

1. ND  Not Detarled ahnne datactieo llait 
lieied ia parentlMBaB. 

5. NS«Notaaapled 
3. NAeNotana)ysad 
4. •DSI.SDSS7iBaduplicaUorDSI-SI>SS6. 
6. J • Eatimated coacaitiation. 
6. Raaulla leportad la niicmgraaiB par kiiqgranL 
7. fl)^ Cannot be aaperalad too 

Dipheqylainlne. 

lS4>o(43 

NDfSSO) 

NOtaso) 
NOfSSO) 
NOfSSO) 
NOfSSO) 
NDtSSO) 
NDtSSO) 
NDfSSO) 
NDfSSO) 
NDfSSO) 
NDfSSO) 
NDfSSO) 
NDfSSO) 
NDfSSO) 
NDtSSO) 
NDfSSO) 
NDfSSO) 
NDfSSO) 

Nnsso) 
NOfSSO) 
NOfSSO) 
NDtSSO) 
NDCSSO) 
NDCSSO) 
NDCSSO) 
NDfSSO) 
NDfSSO) 
NDfSSO) 
NDfSSO) 
NOtSBO) 
NDfSSO) 

NOfSSO) 
NOfSSO) 
NDfSSO) 
NDfSSO) 
NDfSSO) 
NDfSSO) 
NDfSSO) 
NDtSSO) 
NDtSSO) 
NDf930) 
NDtSSO) 
NOfSSO) 
NOfSSO) 
NDfSSO) 
NDtSSO) 
NDfSSO) 
NDfSSO) 
NOfSSO) 
NW3S0) 
NI}f390) 
NDfSSO) 
NDtSSO) 
NDtSSO) 
NDfSSO) 
NDfSSO) 
NIXSOO) 
NOfSSO) 
NDtSSO) 
NDtSSO) 
NOfSSO) 
NIXSSO) 

NOfSSO) 
NDtSSO) 

Aii»*S 

NS 1 
NS 
NS 
NS 
NS 

NS 1 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 1 

12/WS3 
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TABLE 2-66 

SEEP SEDIMENT ANALYTICAL RESULTS 

TAROET ANALYTE U S  T INORGANICS 


DISPOSAL SPECIAUSTS, INC. LANDHLL 

ROCKINGHAH VERMONT 


SAMPLE NUMBER: DSI-SD-SSI DSI-SD-SS2 DSI-SD-SSS/4 DSI-SD-QSl j 
DATESAMPI£D: 16-Oe(.n Ang-9S IS.Oet.e2 SS-AoK-eS lS.Oet.e2 xs-Aug-es Oet-e2 SS-Aa(-eS 
TOTAL METAUI 
METHOD] CLP Tanret Analyte Uat 
Aluminum ND(ee70) NS 2860 6660 8140 31900 NS 33600 
Antimony ND(6.2) NS ND(4.90) 1.2 R NDC6.70) 1.3 R NS 1.4 R 
Araenic 2.2 J NS 2.2 9.6 J 3.3 &2 J NS 16.0 J 
Barium 16.6 NS 161 676 J 831 661 J NS 648 J 

NDC0.26) NS ND(0.26) NDC0.73) 0.43 ND(0.77) NS ND(0.84) 
(}admium NDC0.79) NS ND(0.74) 0.86 J ND(0.86) 0.87 J NS 0.76 J 
Calcium 2460 NS 2340 16200 J 44200 63900 J NS 40600 J 
Chiomiiun ILl NS 4.7 ND(2.4) 4.2 62.0 NS 66.2 
Cobalt 8.4 NS 4.4 M J 10.0 80.6 J NS 42.8 J 
Copper lft7 NS 10.1 NDC1.2) J 11.6 ND(1.3) J NS ND(1.4) J 
Iron 17600 NS 88400 380000 02200 149000 NS 168000 
Lead 3.8 NS 10.2 41.6 10.8 100 NS 102 
Magnesium 3370 N8 1800 6860 2260 18400 NS 10200 
Manganese 227 NS 194 1040 J 2460 8100 J NS 3200 J 
Mereury NDC0.07) NS NDC0.0e) NDC0.12) ND(0.07) ND(0.12) NS ND<0.14) 
Nickel 14.7 NS NDC7.8) 10 68.0 J NS 68.3 Je.a 
Potassium 676 NS 443 1390 646 6460 NS 6710 
Selenium ND(0.62) NS ND(0.49) ND(0.73) J ND<0.67) ND(0.76) J NS ND<0.B4) J 
Silver ND(1.0) NS ND(0.g8) ND(0.06) ND(1.10) ND(0.06) NS ND(0.0e) 
Sodium ND(102.0) NS ND(40.20) 874 ND(422.00) 768 NS 670 
llialiium ND<0.79) NS ND(0.74) ND(0.73) ND(0.e6) ND(0.76) NS ND(0.84) 
Vanadium 16.4 NS 7.3 ND(4.9) 7.4 69.2 NS 60.0 
Zinc ND(88.7) NS 216 790 J 120 443 J NS 421 J 
Cyanide ND<0.e6) NS ND(0.ei) ND(1.1) ND(0.71) ND(1.2) NS ND(1.3) 

Notea: 

1. CLP a Contraet Laboratory Program 
2. NS-NotaampIed 
3.	 DSI-SD-QSl M a dupUeate of DSI-SD-SS3/4. 

DSI-SD.SS7 k a duplicate of DSI«D-SSe. 
4. J'EetimatedeaDeentiation 
6. R B Rejected as a reaidt of data validation. 
6.	 ND> Not detected above detection limit 

listed in paraDtheaea. 
7.	 Reaulta are lefiorted in milligrams per 

kilogram. 

mo/04 
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TABLE 2.66 

SEEP SEDIMENT ANALYTICAL RESULTS 

TARGET ANALYTE US T INORGANICS 


DISPOSAL SPECIAUSTS, INC. LANDFILL 

ROCKINGHAM, VERMONT 


SAMPLE NUMBER: 	 DS1-SD-SS6 DSI-8D-SS6 DSI-SD-SS6A DSI-SD-SS7 1 
DATE SAMPLED: 16-Oct.e2 Aug-es I4-Oet-e2 24-AiiC-eS Oet-e2 24-Aag-eS I4.Oet.e2 Ang-eS 
TOTAL METALS 
METHOD: C I P Tanret Analyte Uat 
Aluminum 6660 NS 14600 61000 NS 46200 12900 NS 
A.timony ND(6.2) NS ND(0.63) 1.4 R NS 1.4 R ND(6.e) NS 
Arsenic 3.2 NS 6.6 38.2 J NS 14.2 J 6 NS 
Barium 30.0 NS 06.6 494 J NS 193 J 8&2 NS 
Beryllium NDC0.2e) NS 0.77 NIHO.S) NS NDC0.88) 0.66 NS 
Cadmium ND(0.77) NS ND(0.e6) 2.6 NS 0.94 J ND(1.0) NS 
(Calcium 1360 NS 16300 124000 J NS 24S00 J 13200 NS 
Chromium 10.6 NS 26.2 72.8 NS 76.6 20.4 NS 
c:»>ait 7.6 NS 16.7 60.6 J NS 46.1 J 16.6 NS 
Ojpper 16.1 NS 26.8 ND(1.3) J NS NDC1.6) J 23.8 NS 
Iron 16600 NS 42000 192000 NS 93100 34700 NS 
Lead 6.8 NS 9.1 62.8 NS 78.8 &3 NS 

3660 NS 8610 28300 NS 24100 7780 NS 
Manganeee 846 NS 1470 10600 J NS 2470 J 1190 NS 
Mercury NDC0.0e) NS NO(0.08) ND<0.12) NS NDC0.13) ND(0.08) NS 
Nickel 14 NS 2&6 162 J NS 102 J 24.7 NS 
Potasaium 1010 NS 2180 7160 NS 6860 1860 NS 
Selenium ND(0.62) NS ND(0.eS) ND(0.82) NS ND<0.84) J ND(0.6e) NS 
SUver NDd.O) NS ND(1.3) ND(0.06) NS ND<0.06) ND(1.3) NS 
Sodium ND(27.e) NS 460 1600 NS 640 494 NS 
llialiium ND(0.77) NS NIX0.e6) ND(0.82) NS ND<0.84) ND(1.0) NS 
Vanadium 13.6 NS 80.2 96.4 NS 70.1 26.6 NS 
Zinc ND<40.7) NS 269 1660 J NS 278 J 200 NS 
C!yanide ND(0.ee) NS ND(0.79) ND(1.8) NS ND(1.4) ND(0.8S) NS 

Notea: 

1. CLP > (}aatraet Laboratoiy Program 
2. NSvNotaampled 
8.	 DSI.SD4)Slia a duplicate of DSI-8D-SSa/4. 

DSI.SD«S7 is a duplicate of DSI.SD-SSe. 
4. J s Eatimated concentration 
6. R a Rcgeeted as a result of data validation. 
6.	 NDa Not detected above detection limit 

listed in parentheaea. 
7.	 Reeulta are reported in milligrama per 

Idiogram. 

1/iem 
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TABLE 2416 

SEEP SEDIMENT ANALYTICAL RESULTS 

TARGET ANALYTE U S  T INORGANICS 


DISPOSAL SPECIAUSTS, INC LANDFIU. 

ROCKINGHAM, VERMONT 


SAMPLE NUMBER: DSI-SD-SS8 
DATE SAMPLED: I6.0ct-e2 24-Aug-eS 
TOTAL METAUS 
METHODi CU> Tanret Analyte Uat 
Aluminum 2860 20200 
Antimony ND(4.7) 1.4 R 
Arsenic 1.8 12.1 J 
Barium 6.8 173 J 
Beryllium ND(0.23) NIH0.87) 
Cadmium ND(0.70) Ll J 
CDalcium 1090 9600 J 
Chromium 4.6 34.7 
Cobalt 6 3a6 J 
Opper 7.6 ND<1.6) J 
Iron 10100 68600 
Lead 3.2 41.4 
Magnesium 1610 10700 

168 8270 J 
Mereury NDC0.06) NDCO. 13) 
Nickel 6.0 130 J 
Potasaium ND(266.0) 2600 

ND(0.47) NDC0.83) J 
Silver ND(0.03) NDC0.06) 
Sodium ND(30.7) 768 
llialiium ND(0.70) NDC0.8S) 
Vanadium 7.8 48.7 
Zinc ND(17.1) 866 J 
Cyanide ND(0.68> ND(1.8) 

Notea: 

1. CLP • Omtraet Laboratoiy Program 
2. NSaNotaampled 
3.	 DSI-SD-QSl ia a duplieate of DSI4D-SSI/4. 

DSI.SD-SS7 ia a dupUcate of D6I-SD-SS& 
4. J a Eatiinatad cmcentration 
6. R a Rejected aa a reeult of data validation. 
6.	 ND a Not detected above detection limit 

Uated in parentheaea. 
7.	 Reeulta are reported in milligrama per 

Ulogram. 

DSI-SD-SSe DSI-SD-SSSO DSI-SD-SSSl 1 
16.Oet.e2 24-ADg.eS 14-Oet-ea Aug-es lfrOet.e2 Aag-eS 

6160 80100 8170 NS 6200 NS 
ND(6.2) 1.2 R ND<4.e) NS ND(4.e) NS 

1.8 14.0 J 2 NS Z  l NS 
20.2 177 J 44.1 NS 27.6 NS 

ND<0.26) ND(0.76) 0.44 NS ND(0.26) NS 
ND(0.77) 0.27 J ND(0.74) NS NDC0.74) NS 

2060 20100 J 2270 NS 2120 NS 
10.4 47.6 14.8 NS 10.6 NS 
7.4 sa2 J 7.9 NS a9 NS 
14.9 NDC1.3) J 17.6 NS 12.0 NS 

14300 70000 16200 NS 13400 NS 
4.9 84.7 28.8 NS 6.2 NS 

8440 16600 4280 NS 3370 NS 
274 2660 J 804 NS 346 NS 

ND(0.06) NDCO. 11) ND(0.Oe) NS 0.11 NS 
13.0 80.8 J 17.6 NS 12.2 NS 
846 8070 061 NS 671 NS 

ND(0.62) ND(0.74) J ND(0.49) J NS NIK0.49) NS 
ND<1.0) ND(0.06) ND(0.e9) NS ND(0.e6) NS 
ND(98.7) 603 ND(e4.6) NS ND(74.0) NS 
ND(0.77) ND(0.74) ND(0.74) NS ND(0.74) NS 

18.2 63.8 1&8 NS 18.2 NS 
63J2 161 J 247 NS ND<38.8> NS 

ND(0.66) ND(1.2) ND(0.e2) NS ND(0.61) NS 

lyiOM 
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TABLE 2-66 

S E E P S E D I M E N T ANALYTICAL RESULTS 


TARGET ANALYTE U S  T INORGANICS 

DISPOSAL SPECHAUSTS, INC. LANDFILL 


ROCKINGHAM, VERMONT 


SAMPLE NUMBER DSI-SD-SS32 DSI-SD-SS3S 1 DSI-SD-8S34 1 
DATE SAMPLED: 15-Oct-e2 Aug-93 16-Oct.e2 Ang-eS 16-Oct-e2 Ang-e s 
IXrrALMETALB 
METHOD: C L P T a n r e t A n a l y t e U a t 
Aluminum 8270 NS 6330 NS 8760 NS 
Antimony ND(4.7) NS NDC6.0) NS ND(6.0) NS 
Araenic 1.6 NS 1.7 NS 3.4 NS 
Barium 13.9 NS 32.7 NS 17.4 NS 
BerylUum ND(0.24) NS NDC0.26) NS NDC0.26) NS 
Cadmium ND(0.71) NS NDC0.76) NS ND(0.76) NS 
(Calcium 1610 NS 3610 NS 2030 NS 
Chromium 6.6 NS 10.7 NS 6.2 NS 
Cobalt 3.9 NS 9.2 NS 4.8 NS 
Chopper 11.9 NS 12.2 NS 12.6 NS 
Iron 8310 NS 14200 NS 11600 NS 
Lead 3.2 NS 4.7 NS 3.3 NS 
Magnesium 1770 NS 3440 NS 2040 NS 
Manganeee 247 NS 367 NS 148 NS 
Mercury ND(O.Oe) NS NDCO.Oe) NS NDC0.06) NS 
Nickel 8 NS 12.3 NS 9.8 NS 
Potassium ND<476.0) NS 826 NS ND(677.0) NS 
Selenium ND(0.47) NS NIX0.60) NS ND(0.60) J NS 
Silver ND(0.e4) NS ND<1.0) NS ND(1.00) NS 
Sodium ND(60.e) NS ND<66.9) NS ND(68.3) NS 
Thallium ND(0.71) NS ND(0.76) NS ND(0.76) NS 
Vanadium 7.8 NS 13.8 NS 9.8 NS 
Zinc ND(29.3) NS ND<33.e) NS ND(87.e) NS 
C^yanide ND(0.71) NS ND(0.e3) NS ND<0.e2) NS 

Notea: 

1. CLP a Contract laboratory Program 
Z N S a N o t a a m p l e d 
3.	 DSI.SD4)S1 ia a dupUcate of DSI-SD-SS V4. 

DSI4D.SS7 U a dupl i t t te of D8I-SD-SS6. 
4. J a Estimated concentration 
6. R a Rejected aa a result of da ta vaUdation. 
6.	 N D  a Not detected above detection limit 

Usted in parentheaea. 
7.	 Reeulta are reported in miUigrama per 

kilogram. 

l A S ^ 
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TABLE 2-07 
CONNECmCUT RIVER SEDIMENT ANALYTICAL RESULTS 

VOLATILE ORGANIC COMPOUNDS 
DISPOSAL SPECIAUSTS, INC. LANDFIU. 

ROCKINGHAM, VERMONT 

SAMPLE NUMBERi DSI-SD-RSLi DSI-SD-RSIB DSI-SD-RSIC D8I.SD-RS2 DSI-SD.RS2A DSI-SD-RS2B 1 
DATE SAMPI.F,ni 14-Oct-92 AugOS 14-Oct-92 Aug-03 14-Oct-92 Aug.93 oet-es Aug-9a 14-Oct-e2 Aug-93 M-oet-ea Aug-03 
VOLATTIE ORGANICS 
MEIBODi 8240 
Chloromethane NDcie) NS NDCIS) NA NDCU) NS NS NA NDCIS) NS NDCU) NS 
Bromomethene NDClO) NS NDCIS) NA NDCU) NS NS NA -NDCU) NS NDCU) NS 
Vinyl Chloride ND(ie) NS NDCU) NA NDCU) NS NS NA NDCU) NS NDCIS) NS 
Chloroethane NDC16) NS NDC16) NA NDC18) NS NS NA NDCU) NS NDCU) NS 
Methylene Chloride NDtlO) NS NDCU) NA NDC15) NS NS NA NDCU) NS NDCU) NS 
Acetone NDC41) NS 66 NA 63 NS NS NA NDCU) NS 130 NS 
Carbon Dieulfide NDCie) NS NDC16) NA NDCU) NS NS NA NDCU) NS NDCU) NS 
1,1-DichIoroethena NDC16) NS NDCU) NA NDCU) NS NS NA NDCIS) NS NDCU) NS 
1,1-DichIoraethane NDCie) NS NDCU) NA NDCU) NS NS NA NDCU) NS NDCU) NS 
1,2-Dichloroethene CtoUl) NDCIO) NS NDCU) NA NDC15) NS NS NA N0C18) NS NDCU) NS 
Chloroform NDC16) NS NDCU) NA NDCU) NS NS NA NDCU) NS NDCU) NS 
l,2.Dichloroethane NDCie) NS NDCU) NA NDCU) NS NS NA NDCIS) NS NDCU) NS 
2-Bu tenons NDCIO) NS NDCU) NA NDC16) NS NS NA NDC18) NS 29 NS 
1,1,1-TViehloroethane NDCIO) NS NDC16) NA NDCU) NS NS NA NDCU) NS NDCU) NS 
Carbon Tetrachloride NDC16) NS NDCU) NA NDCU) NS NS NA ND(18) NS NDCU) NS 

NDC16) NS NDC16) NA NDCU) NS NS NA ND(18) NS NDCU) NS 

1,2-Dichlaropropene NDC16) NS NDCU) NA NDCU) NS NS NA NDC18) NS NDCU) NS 
cie-I,S-Dichloropropena NDCIO) NS NDCU) NA NDCU) NS NS NA NDCU) NS NDCU) NS 
TVichloroethene NDCie) NS NDCU) NA NDCU) NS NS NA NDCU) NS NDCU) NS 
Dibromochloromethene ND(16) NS NDCU) NA NDCU) NS NS NA NDCU) NS NDCU) NS 
l,l,2-lVichIort>ethene ND(ie) NS NDCU) NA NDCU) NS NS NA NDCU) NS NDCU) NS 
Benzene ND(ie) NS NDC16) NA NDCU) NS NS NA NDCU) NS NDCU) NS 

trans-l,3-DicliIoropropene NDC16) NS NDCU) NA NDCU) NS NS NA NDCU) NS NDCU) NS 

Bromoform ND(16) NS NDCIS) NA NDCU) NS NS NA NDCU) NS NDCU) NS 

4-Methyl-2-Pentanone NDCie) NS NDCU) NA NDCU) NS NS NA NDCU) NS NDCU) NS 

2-Hexanone NDCIO) NS NDCU) NA NDCU) NS NS NA NDCU) NS NDCU) NS 

Tetrachloroethene NDCie) NS NDC16) NA NDCU) NS NS NA NDCU) NS NDCU) NS 

1,1,2,2.Tetrachloroethsne NDCie) NS NDC18) NA NDCU) NS NS NA NDCIS) NS NDCU) NS 

Toluene NDCIO) NS NDCU) NA NDCU) NS NS NA NDCU) NS NDCU) NS 

Chlcrobenzene NDCIO) NS NDCU) NA NDCU) NS NS NA NDCU) NS NDCU) NS 

Ethylbenzene NDC16) NS NDC16) NA NDCU) NS NS NA NDCU) NS NDCU) NS 

Styrene NDCIO) NS NDCU) NA NDCU) NS NS NA NDC18) NS NDCU) NS 

Xylene Ctotal) NDC16) NS NDCU) NA NDCU) NS NS NA NDCU) NS NDCU) NS 

Notee: 

1. CLP a Contract Leboratoiy Program 
2. NS a Not sampled 
8. NA^ Not analyzed 
4. ND a Not detected above detection limit 

Hated in parentheeee. 
6. J a Eetimated oonoentrstion 
e. Date reported in mlcrograma per kilogram. 

12/22/93 
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TABLE 2-07 

CONNECTICUT RIVER SEDIMENT ANALYTICAL RESULTS 


VOLATILE ORCMNIC COMPOUNDS 

DISPOSAL SPECIAUSTS, INC. LANDFILL 


ROCKINGHAM, VERMONT 


SAMPLE NUMBERi DSI-SD.RS2C DSI-SD-RSSA DSI-SD-RSSB 1 DSI.SD.RS3C 1 DSI-8D.RS4 1 
DATE SAMPLED! 14-Oet-92 Aug-es lO.Oct-92 Aug-93 IS-Oet.e2 Aiig-93 lff-Oct-92 Aug-es Oet.e2 Aug-es 
VOLATILE ORCMNICS 
METBODi 8240 
Chloromethane NDfU) NS NDCIO) NS NDC17) NA NDC17) NS NS NA 
Bromomethene ND(U) NS NDCIO) NS NDC17) NA NDC17) NS NS NA 
Vinyl Chloride NDCU) NS NDC19) NS NDC17) NA NDC17) NS NS NA 
Chloroethane NDCU) NS NDC19) NS NDC17) NA NDC17) NS NS NA 
Methylene Chloride NDCU) NS NDC19) NS ND(17) NA NDC17) NS NS NA 
Acetone 76 NS 180 NS 47 J NA 89 J NS NS NA 
Cerbon Disulfide NDCU) NS NDC19) NS NDC17) NA NDC17) NS NS NA 
l,l.Dichlonethene NDCU) NS NDC19) NS NDC17) NA NDC17) NS NS NA 
1,1-Diehloroethane NDCU) NS NDCIO) NS NDC17) NA NDC17) NS NS NA 
1,2-Dichlaroethene Ctotal) NDCU) NS NDC19) NS NDC17) NA NDC17) NS NS NA 
Chloroform NDCU) NS NDCIO) NS NDei7) NA NDC17) NS NS NA 
1,2-Dichloroethane NDCU) NS NDCIO) NS NDtl7) NA NDC17) NS NS NA 
2-Butanone 19 NS 60 NS 12 J NA 21 J NS NS NA 
1,1,1-TVichloroethane NDCU) •NS NDCU) NS NDC17) NA NDC17) NS NS NA 
C^arbon Tetrachloride NDCU) NS NDCU) NS NDC17) NA NDC17) NS NS NA 
Biomodichloromethene NDCU) NS NDCIO) NS NDC17) NA NDC17) NS NS NA 
1,2-Dichloropropane NDCU) NS NDCIO) NS NDC17) NA NDC17) NS NS NA 
cis-l,8-Dichloropropene NDtU) NS NDC19) NS NDC17) NA NDC17) NS NS NA 
TVichloroethene NDCU) NS NDC19) NS NDC17) NA NDC17) NS NS NA 
Dibromochloromethane NDCU) NS NDC19) NS NDC17) NA NDC17) NS NS NA 
l,l,2-TV4chloroethane NDCU) NS N0C19) NS NDC17) NA NDC17) NS NS NA 
Benzene NDCU) NS NDC19) NS NDC17) NA NDC17) NS NS NA 

trsns-I,S-Dichloropropene NDCU) NS NDC19) NS NDC17) NA NDC17) NS NS NA 
Bromoform NDCU) NS NDC19) NS NDC17) NA NDC17) NS NS NA 
4-Methyl-2-Pentanone NDCU) NS NDC19) NS NDC17) NA NDC17) NS NS NA 
2-Hexanone NDCU) NS NDCIO) NS NDC17) NA NDC17) NS NS NA 
Tetrachloroethene ND(U) NS NDCU) NS NDC17) NA NDC17) NS NS NA 

1,1,2,2-Tetiachloroethane NDCU) NS NDC19) NS NDC17) NA NDC17) NS NS NA 

Toluene NDCU) NS NDC19) NS NDC17) NA NDC17) NS NS NA 

Chlorobenzene NDCU) NS NDC19) NS NDC17) NA NDC17) NS NS NA 

Ethylbenzene NDCU) NS NDCU) NS NDC17) NA NDC17) NS NS NA 

Styrene NDCU) NS NDC19) NS NDC17) NA NDC17) NS NS NA 

Xvlene Ctotal) NDCU) NS NDC19) NS NDC17) NA NDC17) NS NS NA 

Notes: 

1, CLP a Contract Laboratoiy Program 
2. NSaNotaampled 
8. NAaNotsnslyzed 
4. ND a Not detected above detection limit 

Ibtad in perentheeee. 
5. J a Eetimated conoentratlan 
e. Date reported In mlcrograma per kilogram. 

12/22/93 
Baleam Pn4ect.«468:RS8240XLS PegeSofS 
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C O N N E C T I C i r r R I V E R S E O I M E N T A N A L m t U L RESULTS 

8EMI-VOLATILB ORGANIC COMPOUNDS 
DISPOSAL SPBCIAUSTB. INCX L A N O n U . m 

ROCKINGHAM. VEWHONT 

I9AMPLE NUMBER: OSI^BD-RSIA 08 i«0J iS lB D S M O ^ S I  C U U S M 8  1 1 a 
[lATEBAMPLUli 144M43 Aorta 140eU«3 A a » S  3 A a g 4  S Oet4t Aa«4S 
TCL 8EMI-VOIA11LE ORflANICB 
METIIOD: S370 
Pbaool NOfSSO) 

NOC360) 
NDtSSO) 

NS 
NS 
NS 

NDCSSO) 
N0C360) 
NDCSSO) 

NA 
NA 
NA 

NOt440) 
NOC440) 
NOC440) 

NS 
NS 
NS 

NS 
NS 
NS 

NA 
NA 
NA 

i 
NOC360) NS NOtSSO) NA N0C440) NS NS NA 
NDtSSO) NS NDtSSO) NA NOC440) NS NS NA 
NOC360) NS NOfSSO) NA NDC440) NS NS NA 

!l-Uellirlpbeool NDt860) NS NDfS60) NA NOf440) NS NS NA 
NDtSSO) NS NDf360) NA N0t440) NS NS NA 

'I-Melbrlpbaasi NOt360) NS NDf360) NA N0f440) NS NS NA 
N0f360) NS NDf860) NA NDf440) NS NS NA 
NDtS6a) NS NDtSSO) NA NDt440) NS NS NA 
NDtSSO) NS NOf360) NA NDt440) NS NS NA 

lacpborane NDfSSO) NS NDCSSO) NA N0C440) NS NS NA 
S^Nitrophaaol NOfSSO) NS NDfSSO) NA NOC440) NS NS NA 
S:,4-DiiDatl|ylphaaaI NOfSSO) NS NDfSSO) NA NOC440) NS NS NA 

NOtSSO) NS NDfSSO) NA N0C440) NS NS NA 
NOf360) NS NOfSSO) NA NOC440) NS NS NA 
NDfSSO) NS Nn360) NA NOC440) NS NS NA 

Maphthabne N0f360) NS NOt360) NA N0f440) NS NS NA 
NDI360) NS NDf360) NA NDt440) NS NS NA 
NDtSSO) NS NOt360) NA NDf440) NS NS NA 
NDtSSO) NS N0f360) NA N0f440) NS NS NA 
Nn360) NS N0t860) NA NDt440) NS NS NA 
NDt360) NS NDtS60) NA NDt440) NS NS NA 
NOt360) NS NOfSSO) NA N0f440) NS NS NA 
NDt840) NS NDfS40) NA NDfllOO) NS NS NA 
N0f360) NS NDfSSO) NA NDC440) NS NS NA 

SJiitraaallins N0f840) NS NDfS40) NA NDfllOO) NS NS NA 
DiroalhylPbthelale NDt360) NS NDf360) NA NDf440) NS NS NA 

NDtSSO) NS NOC360) NA NDC440) NS NS NA 
S,6-DiaitratolueDa NDt360) NS NOfSSO) NA NOC440) NS NS NA 
3.Nitroeailina 

3,4.Dinitrapbanal 

NDf840) 
NDCSSO) 
NDt340) 

NS 
NS 
NS 

N0C840) 
NDCSSO) 
NOC840) 3 

NA 
NA 
NA 

NOCllOO) 
ND(440) 

NDCllOO) J 

NS 
NS 
NS 

NS 
NS 
NS 

NA 
NA 
NA a 

4.Nltnpheool NOt840) NS NDt840) NA NOfllOO) NS NS NA 
NOfSSO) NS N0C360) NA N0C440) NS NS NA 
NOfSSO) NS NDfSSO) NA NOt440) NS NS NA 
NDtSSO) NS NDCSSO) NA NOC440) NS NS NA 
NOtSSO) NS NDCSSO) NA NDC440) NS NS NA 

Fiuoiana NOfSSO) NS NOtSSO) NA NDf440) NS NS NA 
N0f840) 
NDt840) 
NDtSSO) 
NDfS60) 
NOfSSO) 

NS 
NS 
NS 
NS 
NS 

NDf840) 
NDf840) 
NOt360) 
NOtStO) 
NOtStO) 

NA 
NA 
NA 
NA 
NA 

NDfllOO) 
NDfllOO) 
NDt4«» 
N0f440) 
NDf440) 

NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 

NA 
NA 
NA 
NA 
NA 1 

NDtS40) NS NDfS40) NA NDfllOO) NS NS NA 
Phenanthieaa NDf360) NS NDfSSO) NA NDf440) NS NS NA 
Anthracene NDtSSO) NS NDf360) NA NDf440) NS NS NA 
Cartaezale NOf360) NS NOt360) NA NDf440) NS NS NA 
Di-D4iutylphthaiato NDtSSO) NS NOf360) NA N0t440) NS NS NA 
Fluoranthene NDf360) NS NDCSSO) NA NDC440) NS NS NA 
Pljirana NDfSSO) 

NOtSCO) 
NDtSSO) 
NDt360) 

NS 
NS 
NS 
NS 

NOfSSO) 
NOfSSO) 
NDfSSO) 
NDfSSO) 

NA 
NA 
NA 
NA 

NDC440) 
NOC440) 
NDt440) 
NDf440) 

NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 

NA 
NA 
NA 
NA I

Ctii>eaaa NDf360) NS NDtS60) NA NDf440) NS NS NA" 
B af3-ethylh«y0pbttaable 
D^a^ievl Phtlulate 
BiiniolUfluroantbaDe 

NDtSSO) 
NDtSSO) 
NDfSSO) 
NOfSSO) 
NOfSSO) 

NS 
NS 
NS 
NS 
NS 

36
NOfSSO) 
NDCSSO) 
NOC360) 
NOC360) 

J NA 
NA 
NA 
NA 
NA 

160
NDt440) 
NDt440) 
NDf440) 
N0f440) 

J NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 

NA 
NA 
NA 
NA 
NA 

3 
NDf360) NS NDtS60) NA NDf440) NS NS NA 

B.iDufc.hJ)panrlsne 
NDtSSO) 
NDfSSO) 

NS 
NS 

NOt360) 
NDt360) 

NA 
NA 

NDt440) 
NDf440) 

NS 
NS 

NS 
NS 

NA 
NA n 

Nolaa: d 
1. NSaNotaampled 
2. NA^Notanatyied 
3. N D  a Notdatacledebon 

liatad ia paienthaaas. 
Unit 3 

4. J • Getiaated oooeaatradon 
6. Raaulta rapoftad in • icrograaa parkiifvraai. 
6. fl) • Cannot be aepenlad from 

Dipbenyiaminai 

12/afB3 
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4 TABLEX4B 
CONNECnCUT RIVER SEOIMENTANALrnCAL RESULTS 

SEHI'VOLATILE ORGANIC COMPOUNDS 

DISPOSAL SPECIALISTS, INa LANDFILL 


ROCKINGHAH, VERMONT 


0SI.SO.RS3A D6 l« IMi82B DSMIMtSSC D6l4iD.RSSA 
DATE SAMPLED! A » r » AiWM 144>«t43 AlW-SS 1 S 4 M 4  3 A . «  « 
TCL SEH1-VOLAT1LB ORGANICS 
METBODi S370 
Phenol NOt410) NS NDf430) NS NDf440) NS NDt660) NS 

blafS43ilonalhxD Ether N0t4I0) NS NDt430) NS NDt440) NS NDt660) NS 

N0f410) NS NDC430) NS NDt440) NS N0f6«0) NS 
NDC410) NS NDC430) NS N0f440) NS NOfSeO) NS 

NDt410) NS N0f430) NS N0f440) NS NOt6eO) NS 
N0f410) NS NDt4S0) NS NDf440) NS NDf660) NS 
N0f410) NS N0t430) NS NDf440) NS NDf660) NS 
NDf410) NS NDt430) NS N0f440) NS NDf660) NS 

44dathylphaasl NDf410) NS NDf430) NS NDf440) NS NDf660) NS 
NDf410) NS NDt430) NS NDf440) NS NDf660) NS 
N0f410) NS NDf430) NS NDf440) NS NDf660) NS 
NDt410) NS NDt430) NS NDf440) NS NOf660) NS 

laopboroae NDf410) NS NDt4S0) NS NDf440) NS N0f66a) NS 
3-Niliepbaaol NDf410) NS NDf4S0l NS NDf440) NS NDf6aO) NS 
2>DinMlhylphaBol NDf410) NS NDf4S0) NS NDf440) NS NDf660) NS 

N0t410) NS NDf430) NS NIX440) NS NDf660) NS 
NDf410) NS NDt430) NS NDf440) NS NDt660) NS 
N0f410) NS N0t430) NS NDf440) NS N0f660) NS 

NapbthabBe NDf410) NS NDt430) NS NDf440) NS N0f6e0) NS 
4.CUorDaniliae NDt410) NS NOt430) NS N0f440) NS NDt680) NS 

NDf410) NS NDf430) NS NDf440) NS N0f660) NS 
N0f410) NS N0f430) NS NDt440) NS NDf640) NS 
NDt410) NS NDt430) NS NDf440) NS NDf660) NS 

N0f410) NS N0f430) NS N0f440) NS NDt660) NS 
N0t410) NS N0t430) NS NDt440) NS NDf660) NS 
NDfSSO) NS NDflOOO) NS NDfllOO) NS NDflSOO) NS 
N0f410) NS N0t430) NS N0f440) NS N0f660) NS 

3-Nltnaniline NDtSSO) NS NDflOOO) NS NDfllOO) NS NDflSOO) NS 
Dimethyl Phlhabte N0f4t0) NS NDf430) NS NDf440) NS NDt6S0) NS 

NDf410) NS NDf430) NS NDt440) NS NDt660) NS 
NDt410) NS NDt430) NS NDt440) NS NOtseo) NS 
NDtSSO) NS NDflOOO) NS NDfllOO) NS NDflSOO) NS 

Acenaphthene N0f410) NS N0f430) NS NDt440) NS N0f660) NS 

ksi 2,4.DtnilrDpbaQ0l 
4.Nitiapbaool 

NDfSSO) 
NDfSSO) 

NS 
NS 

NDflOOO) 
NDflOOO) 

NS 
NS 

NOfllOO) 
NDfllOO) 

NS 
NS 

NDflSOO) 
NDflSOO) 

NS 
NS 

NDf410) NS NDt430) NS NDf440) NS NDf660) NS 
NDf410) NS NDf430) NS NDf440) NS NDf6S0) NS 

Dieihylphthabto NDf410) NS NDf430) NS NDf440) NS NDf660) NS 
NDt410) NS NDt430) NS NDf440) NS NDt660) NS 

Fluoiena NDf410) NS N0f430) NS NDf440) NS NDt660) NS 
4-Niinanilina NDfSSO) NS NDflOOO) NS NDfllOO) NS NDflSOO) NS 
4,e-Dbiltn>4-llathyipbanal NDtSSO) N « NDflOOO) NS NDfllOO) NS NDflSOO) NS 

NDt410) NS NDf430) NS NDf440) NS NDfseo) NS 
N0f410) NS N0t430) NS NDf440) NS NDf660) NS 
N0t410) NS NDf430) NS NDf440) NS NOf6eO) NS 
NDtSSO) NS NDflOOO) NS NDfllOO) NS NDflSOO) NS 
N0t410) NS NDf430) NS NDf440) NS NDfSSO) NS 
NDf410) NS N0f430) NS NDt440) NS NDt660) NS 
N0t410) NS NDt430) NS NDt440) NS NDt660) NS 
NDfalO) NS NDt430) NS 160 NS NDteeo) NS 
N0f410) NS NDf430) NS NDf440) NS 71 NS 

Pyrena NDt410) NS NDf43a) NS NDt440) NS 67 NS 
Bu^banzylFhlhabte N0t410) NS NDf430) NS N0t440) NS NDf660) NS 

NDf410) NS NDf4S0) NS NDf440) NS N0t660) NS 
Benzofa)aalhrasans N0f410) NS N0t430) NS NDt440) NS NDf660) NS 
Chryaena N0t410) NS NDf430) NS NDt440) NS NDf660) NS 
BW2.aUqrlhaq4>phthabU 64 J NS 66 J NS 360 NS NDtSSO) NS 
DwMctyl Phthalate NDt410) NS NDtaao) NS NDf440) NS NDtteo) NS 

N0f410) NS NDf430) NS NDf440) NS NDf660) NS 
NDf410) NS NDf430) NS NDt440) NS NDf660) NS 

Banlofa)|igmna NDf410) NS N0t430) NS NDt440) NS N0f660) NS 
N0f410) NS NDf430) NS NDt440) NS NDf6eO) NS 
NDt410) NS NDf430) NS NDt440) NS NDf660) NS 

B«u«K.hJ )p . r rbn . NDt410) NS NDf430) NS NDt440) JL. NS NDtseo) NS 

Notea: 

1. NSaNota 
2. NA^Notsnalyiad 
5. Mn • Mm ifaianart aliiwa lialei lli i i i ll i i i l i 

liatad in paranthaaa. 
4. J • Estimated eoBeastiBtkn 
6. Raaulte repoitad in ntoograna par kikgrmoL 
6. t l ) • fUnnot ba aaparalad ftem 

Dipliaoylaiiiine. 

1S/M3 
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T A B I X S 4 S 


C O N N E C n C U r RIVER SEDIMENT A N A L r n C A L RESULTS 

SEMI-VOLATILE ORGANIC < » i l P O U N D 8 

DISPOSAL SPECIALISTS, UML LANDFILL 
 M 

ROCKINGHAM, VERMONT 

8AMPUC NUMBERi D S M D J U S  B D S M i M t s a c : 0 8 I « I M ) S  4 1 i 
DATESAMPLEDi A a g 4 S l S O a 4 «  3 A a r  W O e t ^  a A a r  M 
TCLBBMI.V0LAT1U ORGANKS 
METBODi a n  o 
Phenol NDCSOO) J NA NOCtlO) J NS NS NA 
b b f S O U o r a a l  ̂  Ether NDttOO 3 NA NDCtlO) 3 NS NS NA 

NnsOO) J NA NDCtlO) 3 NS NS NA 
NDf600) 3 NA NDf610) J NS NS NA 
N0t600)
NOttOO)

 3 
3 

NA 
NA 

NDftlO)
NDCtlO)

 3 
J 

NS 
NS 

NS 
NS 

NA 
NA H 

N0f600) J NA NDftlO) J NS NS NA 
NDt600) J NA NDftlO) 3 NS NS NA 
NDC600) J NA NDftlO) J NS NS NA 
NOttOO)
NDf600>
NOftOO)
N0t600)

 J 
J 
J 
J 

NA 
NA 
NA 
NA 

NDCtlO)
NOCtlO)
NDftlO)
NDftlO)

 J 
3 
J 
J 

NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 

NA 
NA 
NA 
NA 3 

MlllnvlMnal • N0f600) 3 NA NDftlO) J NS NS NA 
S>DimalbgplpheM>l N0f600)

N0f600)
N0t600)
N0f600)

 J 
J 
3 
J 

NA 
NA 
NA 
NA 

NOftlO)
NDftlO)
NDCtlO)
NDftlO)

 J 
3 
J 
J 

NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 

NA 
NA 
NA 
NA I 

Napbthalaae NDttOO) J NA NDItlO) J NS NS NA 
NUfOO)
NOftOO)
NOftOO)
NOftOO)
NOttOO)

 J 
J 
J 
J 
J 

NA 
NA 
NA 
NA 
NA 

NOftlO)
NOftlO)
NDftlO)
NOCtlO)
NOCtlO)

 3 
J 
J 
J 
J 

NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 

NA 
NA 
NA 
NA 
NA 

I 
NOftOO) J NA NDCtlO) J NS NS NA 

S.4.6.TricUeraphanel NDfUOO) J NA NDflSOO) 3 NS NS NA 
NOftOO) J NA NDftlO) J NS NS NA 

S-Nitnanlliae NDfUOO) J NA NDfUOO) J NS NS NA 
OinalbyiFhthabM NOftOO) J NA NOCtlO) J NS NS NA 

NOftOO) J NA NOCtlO) 3 NS NS NA 
8,6-DiaiUtteluea> 
S-Nltraaailiaa 

NOCtOO)
NOCISOO)
NOCtOO)

 J 
J 
J 

NA 
NA 
NA 

NDCtlO)
NOCISOO)
NOCtlO)

 J 
J 
3 

NS 
NS 
NS 

NS 
NS 
NS 

NA 
NA 
NA 1 

2.4-Diaitnphaaol NDfUOO) J NA NOCISOO) J NS NS NA 
4-NItrapbaaol NOtUOO) J NA NOCISOO) J NS NS NA 
DibaaoAins 

Dbthylpbthabu 

NIXtOO)
NOttOO)
NDftOO)
NDttOO)

 J 
J 
J 
3 

NA 
NA 
NA 
NA 

NDCtlO)
NOCtlO)
NDftlO)
NOCtlO)

 J 
J 
3 
J 

NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 

NA 
NA 
NA 
NA I 

Fluorane NDfSOO) J NA NDftlO) J NS NS NA 
4-NitnaaiIiBa NDflSOO) J NA NDflSOO) J NS NS NA 
4.6-IXuii»3-UaU>ylphaaol NDtlSfW)

NOttOO)
NDt600)
NOCtOO)

 J 
J 
J 
3 

NA 
NA 
NA 
NA 

NDflSOO)
NDfSlO)
NDftlO)
NOCtlO)

 J 
J 
J 
J 

NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 

NA 
NA 
NA 
NA 

1 
NDflSOO) 3 NA NDflSOO) J NS NS NA 

Anthracaoa 
Carbasala 

NDCtOO)
NDftOO)
NDftOO)
NOftOO)

 J 
J 
J 
J 

NA 
NA 
NA 
NA 

NDCtlO)
NDfSlO)
NOCtlO)
N0f610)

 3 
J 
3 
3 

NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 

NA 
NA 
NA 
NA 3 

NOftOO) J NA NDf6lO) J NS NS NA 
Pyrene 

Benisfa>aBthraeaaa 

NDttOO)
N0t600)
N0f600)
NDf600)

 3 
J 
J 
J 

NA 
NA 
NA 
NA 

NDftlO)
NDftlO)
NDftlO)
NDftlO)

 J 
J 
3 
3 

NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 

NA 
NA 
NA 
NA 8 

Choaese NDftOO) 3 NA NOCtlO) J NS NS NA 
MDCSSOt J NA NDtSSO) J MS NS NA 

Di-B4icvlPhtbabu 

BsnaofUflunsBttaea 

NOttOO)
NDttOO)
NOttOO)

 i 
J 
i 

NA 
NA 
NA 

NOCtlO)
NOftlO)
NDCtlO)

 3 
J 
J 

NS 
NS 
NS 

NS 
NS 
NS 

NA 
NA 
NA 3 

Beaasfs)iviene NDttOO) i NA NDftlO) J NS NS NA 
lndeaaClAS<d)nmaa NDttOO) i NA NDftlO) J NS NS NA 

NDftOO) i NA NOftlO) J NS NS NA 
Ben>ct<.hJ)p«vbne NDftOO) i NA NDftlO) J NS NS NA 

Notea: 

1. NSaNotaaay lad 
3. NAaNotaaa^ned 
5. N D a Not detected abora datadioa limit 

ibtad in paraathaaaa. 
4. J • EatiBeladeonoeatraliaB 
6. Raauhs rspoited in micnigTenB par kilogram. 
6. t l ) a Cannot be separated ftom 

Diphaayianiaa. 

UfS/BS 
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TABLE 2-89 

C O N N E C n c U T BIVER BEDIMENT A N A U m C A L RBBUL.T8 


TAROET ANALYTE U S  T INORGANICS 

DISPOSAL SPECIAUSTS, INC. LANDFILL 


ROCKINOHAM, VERMONT 


ISAMPLE NUMBER: D8I-SD-R81 DS1.8D-R81A DSI-8D-R8IB 1 D8I4D-R81C 1 
DATE SAMPLED: Oot.92 2S-Aug.es 14-Oct-e2 Aug-93 l4-Oct-92 Aug-93 14-Oot-92 Au«-98 
TOTAL METALS 
METHOD: CLP Tai«et Analyte Llat 
Aluminum NA 6380 7180 NS 8960 NS 6330 NS 
Antimony NA NDCl.e) NDC6.6) NS NDC06.7) NS NDC6.6) NS 
Arsenic NA 2.2 1.6 NS 2.1 NS 1.6 NS 
Barium NA 30.9 26 NS 84.3 NS 26.1 NS 
BeiyHium NA NDC0.92) 0.44 NS 0.6 NS 0.6 NS 
Csdmlum NA NDC0.06) NDC0.84) NS NDC0.86) NS NDC0.84) NS 
C!aleium NA 3460 4210 NS 6390 NS 1730 NS 
1 Chromium NA 63.7 10.9 NS 14.2 NS 13.9 NS 
Cobalt NA 7.9 7.6 NS 9.7 NS 6.9 NS 
Clipper NA NDCL6) 16.7 NS 2L1 NS 13.2 NS 
Iron NA 24400 16400 NS 18400 NS 11600 NS 
Lead NA NDC6.7) 6.6 NS 6.6 NS 6.9 NS 
Magneaium NA 6310 4920 NS 6290 NS 8360 NS 
Manganeae NA 399 406 NS 408 NS 179 NS 
Mercuiy NA NDC0.14) NDC0.07) NS NDC0.07) NS NOC0.07) NS 
Nickel NA 29.2 14.6 NS 19.2 NS 13.1 NS 
Potassium NA 1180 941 NS 1480 NS 713 NS 
Selenium NA NDC0.96) NDC0.66) NS NDC0.67) NS NDC0.66) NS 
SUver NA ND(0.06) NDCl.l) NS ND(1.V NS NDC1.1) NS 
Sodium NA 336 NDC66.3) NS ND(70.8) NS NDC60.D NS 
Thallium NA NDC0.e6) NDC0.84) NS Noccee) NS NDC0.84) NS 
Vanadium NA 14.6 13.6 NS 17.1 NS 13.6 NS 
Zine NA 48.0 43.2 NS 62.9 NS 46.1 NS 
|c3yaDlde NA NDC1.4) NDC0.7) NS 1 NDC0.72) NS 1 NDC0.7) NS 

Notea: 

L CLP a Oniract Laboratoiy Program 
2.	 NSaNotaampled 
3. NA a Not analyzed 
4. J a Eatimated coneentratian 
6.	 NDa Not detected above detection Umit 


Uated in paranthsasa. 

6. Reeulta reported in miUigrania per Ulogram. 
7.	 SamplaaeoUaeted during Cletaber 1992 


were obtained from tlirae locatioiia at 

each statioa and were analyzed 

aaparately. Ihsaa samplaa ars deaignated 

aa a, b, and e abova. 


iyig/94 
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TABLE 2-69 

CONNECTICUT RIVER SEDIMENT ANALYTICAL RESULTS 


TAROET ANALYTE LIST INOROANICS 

DISPOSAL SPECIALISTS, INC. LANDFILL 


ROCKINOHAM, VERMONT 


SAMPLE NUMBER: DSI-SD.RS2 DSI-8D-RS2A DSI-8D-R82B GSI-8D-RS2C 1 
DATESAMPLEDi Oot-92 26-Aug-e3 I4-Oct.e2 Aug-93 I4.Oet.e2 Aug-83 I t -Oeu  n Aug.es 
TOTAL METALS 
METHOD: CLP IWget Analyte Uat 
Aluminum NA 21800 6360 NS 11000 NS 7320 NS 
Antimony NA NDC2.6) NDC6.1) NS ND(6.6) NS NDC6.1) NS 
Anenic NA 3.7 2.1 NS 2.8 NS 1.6 NS 
Barium NA 87.6 26.9 NS 44.6 NS 30 NS 
Beryllium NA NDCLS) 0.4 NS 0.60 NS 0.66 NS 
C âdmium NA ND(O.II) NDC0.77) NS NDC0.84) NS NDC0.91) NS 
C:alcium NA 4630 2040 NS 2130 NS 1630 NS 
Chromium NA 40.e 10.4 NS 18.9 NS 14.3 NS 
Cobalt NA 17.7 7.6 NS 11.6 NS 6.0 NS 
Copper NA NDC2.7) 17.2 NS 26.2 NS 16.7 NS 
Iron NA 36000 14800 NS 21900 NS 13400 NS 
Lead NA NDCe.6) 6.6 NS 9.7 NS 6.4 NS 
Magnesium NA 11800 3670 NS 6060 NS 8830 NS 
Manganeae NA 1300 398 NS 626 NS 213 NS 
Mercuiy NA NDC0.26) ND(0.06) NS ND(0.07) NS ND(0.08) NS 
Nickel NA 46.6 16.8 NS 22.1 NS 16.1 NS 
Potasaium NA 2820 067 NS 1880 NS 811 NS 
Selenium NA NDCl.e) ND<0.61) NS ND<0.66) NS NDC0.61) J NS 
Silver NA NDC0.11) NDC1.0) NS ND(LD NS NDC1.2) NS 
Sodium NA 667 NDa4.9) NS ND(83.6> NS NDC64.6) NS 
IhaUium NA NDC1.6) NDC0.77) NS ND<0.84) NS ND<0.91) NS 
Vanadium NA 42.7 13.6 NS 2i.e NS 16.4 NS 
Zine NA 163 61.8 NS 80.2 NS 62.8 NS 
C^yanida NA NDC2.7) NDC0.64) NS NDC0.7) NS NDC0.76) NS 

Notes: 

1. CLP a Ontract Laboratoiy Program 
2. NSaNotaampled 
a NA a Not analysed 
4. J a Eatimated concentration 
6.	 NDa Not detected abova detection Umit 

liatad in parentheaea. 
6. Reaulta reported In milUgiama par kilogram. 
7.	 Samples collected during October 1992 

were obtained from three locationa at 
eadi station and were analysed 
separately. These samplee ars daaignatod 
aa a, b, and c above. 

Babam Prct|eet:6468:RSIXmnLJCLB Page 2 of8 
1/19/94 

http://I4.Oet.e2
http://Aug.es


I I I I I r I r I I 1 r I r I f I r 1 r I I I r 1 I I I 1 f I I > I I I I 


T A B L E 2-S9 


C O N N E C T I C U T R I V E R S E D I M E N T A N A L Y T I C A L R E S U L T S 


T A R O E T A N A L Y T E L I S T I N O R O A N I C S 


D I S P O S A L S P E C I A L I S T S , I N C . L A N D F I L L 


R O C K I N G H A M , V E R M O N T 


SAMPLE NUMBER: DSI-8D-RSS D8I-SO-R83A DSI-SD-RS3B DSI-8D-RS3C { D8I-SD-RS4 1 

DATE SAMPLED: Oct.82 26-Aug-93 16.0eCre2 Aug4)S 160ct-e2 Aug-8S 16«ct-92 Aug-es oct^gs ss-Auf-es 
TOTAL METALS 

METHOD: CLP l ^ o s e t Analyte Llat 

Aluminum NA 9660 9240 NS 8000 NS 6690 NS NS 9860 

Antimony NA NDC1.9) NDC6.7) NS NDC6.e) NS NDC6.8) NS NS ND(2.0) 

Araenic NA 3.0 2.1 NS 1.8 J NS 1.4 NS NS 2.8 

Barium NA 46.4 39 NS 34.7 NS 23.3 NS NS 4 a 4 

Beryllium NA NDCl.l) NDC3.3) NS NDC0.30) NS NDC0.29) NS NS ND(1.2) 

Cadmium NA NDC0.08) 1.8 J NS NDC0.89) NS NDC0.87) NS NS ND(0.1C9 

C^aleium NA 2100 2160 NS 1980 NS 1890 NS NS 2800 

Chromium NA 21.3 10.3 NS 16.2 NS 13 NS NS 22.1 

Cobalt NA 8.3 8.8 NS 7.6 NS 6.3 NS NS a s 
Oipper NA NDCl.O) 19 NS 16.8 NS 1L3 NS NS ND(2.0) 

Iron NA 24600 16600 NS 14300 NS 10600 NS NS 18800 

Lead NA NDC12.6) 9.8 NS 8.1 NS 6 NS NS 11.7 

Magnesium NA 4670 4660 NS 4040 NS 2910 NS NS 4840 

Manganese NA 329 3U NS 241 NS 169 NS NS 850 

Mercuiy NA NDC0.19) NDC0.08) NS NDC0.07) NS NDC0.07) NS NS Nb(0.ig) 
Nickel NA 14.9 18.2 NS 17.4 NS 11.7 NS NS 22.7 

Potassium NA 1090 1060 NS 928 NS NDC694.0) NS NS 1110 J 

Selenium NA NDCM) 0.67 NS NDC0.6e) NS NDC0.68) NS NS ND(1.2) J 

Silver NA ND<0.08) NDC1.S> NS ND(1.2) NS ND(1.2) NS NS ND(0.08) 

Sodium NA 446 NDC61.0) NS NDC72.9) NS NDC67.2) NS NS 823 

Thallium NA NDCl.l) NDCl.O) NS NDC0.8g) NS NDC0.87) NS NS ND(1.S) 

Vanadium NA 19.6 18.9 NS 17 NS 12.4 NS NS 19.4 

Zine NA 82.0 64 NS 64.7 NS NIX40.6) NS NS 64.6 

Cyanide NA NDC1.8) NDC0.84) NS NDC0.74) NS NDC0.72) NS NS ND(1.9) 

Notes: 

1. CLP a CJontraet Laboratoiy Program 

2. NSaNotaampled 

3. NA a Not analyzed 

4. J a Eatimated concentration 

6. N D  a Not detected abova detection limit 

listed in parentheaea. 

6. Raaulta reported in miUigiams per kilogram. 

7. Samplaa collected during October 1992 

were obtained ftom three locationa a t 

each atation and were analyzed 

aeparataly. Thaae aamplaa are deaignatsd 

as a, b , and e above. 

1/19/94 
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TABLE 2-60 

RETENTION POND SEDIMENT ANALYTICAL RESULTS 


VOLATILE ORGANIC COMPOUNDS 

DISPOSAL SPECIAUSTS, INC. LANDFUL 


ROCKINGHAM, VERMONT 


SAMPLE NUMBERi DSI-SD-PS-IA DSI-SD-PS-IB D8I-SD-PS-1C DSI-SD-PS-IO 1 
DATESAMPLEDi 23-001.02 Aug-e3 23-Oct-e2 Aug-93 23-Ocl-e2 Aug-es 28-Oet-e2 Aug-es 
VOLATILE ORGANICS 
METHOD! 8240 
IChloromethane NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
Bromomethane NDCU) NS NDCU) NS NDCU) NS NDC12) NS. 
Vinyl Chloride NDCU) NS NDCU) NS NDCU) NS NDC12) NS 
Chloroethane NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
Methylene Chloride NDCU) NS NDCU) NS NDCU) NS NDC12) NS 
Acetone NDCU) NS NDCU) NS NDCU) NS 10 J NS 
Cart)on Dbulfide NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
1,1-Dichloioethene NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
1,1-DicMoroethane NDCU) NS NDCU) NS NDCU) NS NDC12) NS 

1 l,2.Di<iiloroethene Ctotal) NDCU) NS NDCU) NS NDC14) NS NDCU) NS 
Chloroform NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
1,2-Dichloroethane NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
S-Butanone NDCU) NS NDCU) NS NDC14) NS NDC12) NS 
1,1,1-TUchloraethane .-•NDCU) NS NDCU) NS NDCU) NS NDCU) NS 

Oit>cn Tetradiloride NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
Bromodichloromethene NDCU) NS NDCU) NS NDC14) NS NDCU) NS 
< l^-tXchloropropane NDCU) NS NDCU) NS NDC14) NS NDCU) NS 
cis-l,8-DidiIoropropene NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
Trichloroethene NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
Dibromochloromethane NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
1,1,2-TVicMoroethane NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
Benzene NDCU) NS NDCU) NS NDCU) NS NDCU) NS 

NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
Bromoform NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
4-Melhyl-2-PenUnone NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
2-Hexanone NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
Tetrachloroethene NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
1,1,2,2-TBtraehloroethane NDCU) NS NDCU) NS NDCU) NS NDC12) NS 
Toluene NDCU) NS NDCU) NS ND(14) NS NDCU) NS 
Chlorobenzene NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
Ethylbenzene NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
Styrene NDCU) NS NDCU) NS NDCU) NS NDCU) NS 

Xylene CioUl) NDCU) NS NDCU) NS NDCU) NS NDCU) NS 1 

Notee: 

1. NSaNotssmpled 
2. NA a Not analyzed 
3. ND a Not detected above detection limit 

Ibtad In parentheaea. 
4. J a Eatimated concentiatlon 
6. Reaults reported in microgrsma per kilogram. 

12/22/93 
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TABLE 2-aO 

RETENTION POND SEDIMENT ANALYTICAL RESULTS 


VOLATILE ORGANIC COMPOUNDS 

DISPOSAL SPECIALISTS, INC. UVNDFILL 


ROCKINGHAM, VERMONT 


SAMPLE NUMBER: 
DATE SAMPIEDi 
VOLATILE ORGANICS 
MEIHODi 8240 
|(3iloromethane 

Vinyl Chloride 
CMoroethane 
Methylene Chloride 
Acetone 
CailMnDbulflde 
1,1-Dichloroethena 
1,1-Dichloroethane 
1,2-Dichloroethene Ctotel) 
CSilcroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethsne 
O ibon Tetrschloride 
Bromodichloromethane 
1,2-Dichloropropane 
da-l,8-Didtloropropene 
Tridiloroethene 
Dibromochloromethane 
1,1,2-Triehloroethsne 
Benzene 
tnina-l,8-Dichloropropena 
Bromoform 
4-Methyl.2-PenUnone 
2-Hezanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethsne 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
iXylene CtoUl) 

DS1-SD-PS-2A DSI-SD-PS-2B DSI-SD-PS-2C DSI-SD-PS-2D 1 
23-Oc^e2 Aug-03 S3-Oct-92 Aug-es 2S.oc^e2 Aug-93 S3-Oet.92 Aug-93 

NDCU) NS NDC12) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDC14) NS NDCU) NS NDCU) "'NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDC14) N3 NDCU) NS 1 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 

..NDCU) NS NDC12) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDC12) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDC12) NS 
NDCU) NS NDC12) NS NDCU) NS NDCU) NS 
NDCU) NS NDC12) NS NDCU) NS NDC12) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDC12) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDC12) NS 
NDCU) NS NDCU) NS NDC14) NS NDCU) NS 
NDC14) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 
NDCU) NS NDCU) NS NDCU) NS NDCU) NS 

Notee: 

1. NS a Not sampled 
2. NA a Not analyzed 
8.	 NDa Not detected above detection limit 

Ibted in parentheeee. 
4. J a Eetimated oonoentratlon 
6. Reeults reported In mlcrop-ema per kilogram. 

12/22/03 
Babam Pi«jeel:e48e:FS8240XLS 	 Pege2or8 
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TABLE 2 4 0 

RETENTION POND SEDIMENT ANALYITCAL RESULTS 


VOLATILE ORGANIC COMPOUNDS 

DISPOSAL SPECIALISTS, INC. LANDFIU. 


ROCKINGHAM, VERMONT 

SAMPLE NUMBERi DSI-SD-PS-3A DSI-SD-PS-4 
DATE SAMPIEDt 2S-Oct-92 Aug-es Oct-e2 2»-Aug-e3 
VOLATILE ORGANICS 
METHODi 8240 
Chloromethane NDCSB) NS NS NA 
Bromomethane NDCSB) NS NS NA 
Vinyl Chloride NDCSe) NS NS NA 
(aUoroathana 690 NS NS NA 

NDC86) NS NS NA 
Acetone 8 J NS NS NA 
Carbon Dbulfide NDCS6) NS NS NA 
1,1-Dichloroethene NDCSe) NS NS NA 
l.l-Dichloroethane NDCS6) NS NS NA 
U-Dichloroethene CtoUl) NDCSe) NS NS NA 
Chloroform NDCSe) NS NS NA 
1,2-Dichloroethane NDC86) NS NS NA 
2-BuUnona 100 NS NS NA 
1,1,1-TVichloroethane NDCSe) NS NS NA 
Carijon Tetrschloride NDC86) NS NS NA 

NDCSe) NS NS NA 
1,2-Dichicropropsne NDCSe) NS NS NA 
cie-l,8-Dichlaropropene NDCSe) NS NS NA 
TVichloroethene NDC86) NS NS NA 

NDC86) NS NS NA 
1,1,2-TVichloroethane NDCSe) NS NS NA 
Benzene NDCSe) NS NS NA 
trans-l,8-Dichlcropropene NDCSe) NS NS NA 
Bromoform NDCSe) NS NS NA 
4-Methyl-2-PenUnone NDCSe) NS NS NA 
2-H«zanone NDC86) NS NS NA 
Tetradiloroethens NOC86) NS NS NA 
1,1,2,2-Tetrachloroethane NDC36) NS NS NA 
Toluene NDCS6) NS NS NA 
Chlorol>enzene NDC86) NS NS NA 
Ethylbenzene NDCSO) NS NS NA 
Styrene NDCS6) NS NS NA 
Xylene CtoUl) NDC86) NS NS NA 

Notee: 

1. NS a Not sampled 
2. NA a Not anslyied 
8.	 N D  a Not detected sbove detection limit 

Ibted in parentheeee. 
4. J a Eetimated concentration 
6. ReautU reported In mlcropvma per kilogram. 

vamm 
Page 8 of 3 
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TABLE S41 

RETENTION POND SEDIMENT ANALXTTCAL RESULTS 


SBMI-VOLATOE ORGANIC COia>OUND8 

DISPOSAL SPECIALISTS, I N  a LANDFILL 


ROCKINCHAM. VERMONT 

SAMPLE MUMBERi D S M D . P S - 1 D S I 4 D . F S .  2 D B I 4 D . P B 4  A D S I 4 D - P S - S  B DBI4D-P8-4 I 

DATESAMPLEDi 2 » O e t 4  a A i v t  S 2S-Oe(-a2 A a r «  3 2 S < M - 9  2 A a « - n 2SOe(-9  2 Ang-SS Oat - (  2 A a r  U 

TCLSEsa .VOLATlL  E ORGANIOB 
METHODi 8270 

Phenol NIX410) N  S NDCSSO) NS NDC410) J NS NDCSSO) NS NS NA 

btaCS-CUoraetbyDEtbsr NDC410) N  S NDCSSO) NS NDC410) J NS NDC380) NS NS NA 

2.Chlaiapban>l NDC410) N  S NDCSSO) NS NDC410) J NS NDCSSO) NS NS NA 

NDC410) N  S NDCSSO) NS NDC410) J NS NDCSSO) NS NS NA 

1,4-DIeblanbaoaeDe NDC410) NS NDCSSO) NS NDC410) J N  S NDCSSO) NS NS NA 

NDC410) N  S NDfSSO) NS NDC41D) J NS NDCSSO) NS NS NA 

24IathylFhaoaI NDC410) NS NDCSSO) N  8 NIX410) J N  S NDCSSO) NS N  S NA 

NDC410) N  S NDCSSO) N  S NDt410) J N  S NDCSSO) N  3 N  8 N  A 

44tfa«fayl|>>>aaol NDC410) NS NDCSSO) NS NDC410) J N  S NDCSSO) NS NS NA 
NOC410) N  S NDCSSO) N  S NIX410) J N  S NDCSSO) NS NS NA 

NDC410) N  S NDCSSO) N  S NDC410) J N  S NDCSSO) NS NS NA 

NDC410) N  S NDCSSO) N  S NIX410) 3 N  S NDCSSO) N  S N  S NA 

NDC410) N  S NDCSSO) NS NDC410) J NS NDCSSO) NS NS NA 

2-Nltnphaool NOC410) N  S NDfSSO) N  S NIX410) J N  S NDCS80) NS N  S NA 

2^Dla i a t>v lp l»»  l NDC410) N  S NDCSSO) NS NDC410) J NS NDCSSO) NS NS NA 

bbI2.CUaraaUiliy)Melh>aa NDC410) N  S NDCSSO) N  S NDC410) J N  S NDC3S0) NS NS NA 

NDC410) N  S NDCSSO) NS NDC410) J NS NDCSSO) NS NS NA 

lA4-TrichbRibeniane NDC4I0) N  S NDCSSO) NS NDC410) J NS NDC380) NS NS NA 

Napbthaboe NOC410) N  S NDCSSO) NS NDC410) J NS NDCSSO) NS NS NA 

NDC410) N  S NDCSSO) NS NDC410) J NS NDCS80) NS NS NA 

NDC410) N  S NDCSSO) NS NDC410) J N  S NDCSSO) NS NS NA 

NDC410) N  S NDCSSO) NS NDC4H)) J N  S NDC380) N  S N  S NA 

NDC410) N  S NDCSSO) NS NDC410) J N  S NDCSSO) NS NS NA 

NDC410) N  S NDC3S0) NS NDC410) J NS NDCSSO) NS N  S NA 

NOC410) N  S NDCSSO) N  S NDC41I» J N  S NDCSSO) NS N  S NA 

NDdOOO) N  S NDfS40) NS NDCIOOO) J N  S NDCSSO) NS N  S NA 

NDC410) N  S NDCSSO) N  S NDC410) J N  S NDtSSO) NS NS NA 

S-Nitraaniliaa NDOOOO) N  S NDfS40) N  S NDdOOO) J N  S NDfSSO) NS NS NA 

Dimethyl P b t h a b t  e NDC4I0) N  S NDCSSO) NS NDf410) J N  S NDCSSO) NS NS NA 

Aosnaphtbybna NDC410) N  S NDCSSO) N  S NDC410) J N  S NDCSSO) NS NS NA 

2,6-Diaitn>toiuai>e NDC410) NS NDCSSO) NS NDC410) J NS NDCSSO) NS N  S NA 

3.NltiaeniIioe NDdOOO) N  S NIXS40) NS NDflOOO) J NS NDCSSO) NS NS NA 

Aoanaphthane NDC410) NS NDCSSO) NS NDC410) J NS NDCSSO) NS NS NA 

2.4-Dioitrapbanol NOCIOOO) N  S NDCB40) NS NDCIOOO) J NS NDCSSO) NS NS NA 

4.NitrDpb«iol NDCIOOO) NS NDCB40) NS NDCIOOO) J N  S NDCSSO) NS NS NA 

Dlbenzoftiran NDC410) N  S NDCSSO) N  S NDC410) J NS NDCSSO) NS NS NA 

2.4-Diniti«toluaae NDC410) N  S NDCSSO) NS NDC410) J N  S NDCSSO) NS NS NA 

DIethylphthebte NDC410) N  S NDCSSO) N  S NDC410) J NS NDCSSO) NS NS NA 

NOC41tO N  S NDCSSO) N  S NDC41fD J N  S NDCSSO) NS NS NA 

Fluorane NOC410) N  S NDCSSO) N  S NDC410) J N  S NDCSSO) NS N  S NA 

NDCIOOO) NS NDC940) NS NDdOOO) J N  S NDCSSO) NS NS NA 
NDdOOO) N  S NDCS40) N  S NDdOOO) J NS NDCSSO) NS N  S NA 
NDC410) N  S NDCSSO)' N  S NDf410) J N  S NDC380) N  S NS NA 

4-Bromopbanyl-phan^lattasr NIX410) N  S NDCSSO) NS NIX410) J NS NDCSSO) NS NS NA 
NDf410) N  S NDCSSO) NS NIX410) J N  S NDCSSO) NS NS NA 

Paat«:hloropbanol NDflOOO) N  S NDCS40) NS NDflOOO) J NS NDCSSO) NS NS NA 
NDC4ia) NS NDCSSO) NS NIX410) J N  S NDCSSO) N  S NS NA 
NDC4I0) N  S NDCSSO) NS NDC410) J NS NDfSSO) NS NS NA 

C a i t a i o  b NDC410) N  S NDCSSO) NS NDC410) J N  S NDt3S0) NS NS NA 
Dl-n4iu^lrhlhalato NDf«10) N  S NDfSSO) NS NDf410) J NS NDf380) NS N  S NA 
Fluorentbene NDC410) NS NDCSSO) NS 57 J NS NIX380) NS NS NA 
I^fraoa NIX410) N  S NDCSSO) NS 64 J NS NDfSSO) NS NS NA 
ButylbaraylpfathBlete NDf410) N  S NIIC380) N  S NDf410) J NS NDfSSO) NS NS NA 

NDC410) NS NDCSSO) NS NDC410) J N  S NDCSSO) NS N  S NA 
BeiaaCa)aothi«saaa NDC410) N  S NDCSSO) N  S NDC4U) J N  S NDtSSO) NS N  S NA 
Cbyaaoe NDC410) N  S NDCSSO) NS NDC410) J NS NDCSSO) NS NS NA 
Bbf2-eUvIfaaxyl)pfatbaUte NDC210) N  S NDC20a) N  S 140 J N  S 130 J N  S N  S NA 
Di-MctylPhtfaabte NDf410) N  S NDCSSO) NS NDC410) J NS NDCSSO) NS NS NA 
BaouCbXluorentbane NDC410) N  S NDCSSO) NS NDC410) J N  S NDCS80) NS NS NA 

NOC410) NS NDCSSO) NS NDf410) J N  S NDC380) NS N  S NA 
NIX410) N  S NDtSSO) N  S NDC410) J N  S NDCSSO) NS N  S NA 

I o d a o o C l A 3 ^ ) F y m  e NDC410) N  S NDfSSO) NS NDC410) J N  S NDCSSO) NS NS NA 
NIX410) N  S NDCSSO) NS NDC4I0) J N  S NDCSSO) NS NS NA 

B«raofii,h.l)per»lene NDC410) N  S NDfSSO) N  S NDf410) J N  S NDCSSO) N  S NS NA 

Notae: 

1. NA.Notanalyiad 
2. NSaNotaampbd 
3. ND> Not detected above detection Uoiit 

Ibted in peientbasaa. 
4. JaEatinaledcoacaoliBtioa 
5. Raeulte reported in mieroiiaBis par kUogram. 
6. CD'CatfootbaaaparatedlkemOiphaaylamilla 

vutm 
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TABLE 2-6S 
SEDHdENT ANALYTICAL RESULTS 

TOTAL ORGANIC CARBON H 
DISPOSAL SPECIALISTS, INC. LANDFILL 

ROCKINGHAM, VERMONT 

SAMPLE LOCATION 

DSI^D-SSl 
DSI.SD-SS2 
DSI-SD-SS(S)/4 
DSI-SD-SS5 
DSI-SD-SS6 
DSI-SD-SS6A 
HSI-SD-SS? 
DSI-SD-SS8 
DSI-SD-SS9 
DSI.SD-SS30 
DSI-SD-SSSl 
DSI-SD-SSS2 
DSI.RD-SS33 
DSI-SD-SS34 

DSI-SD-RSIA 
DSI-SD-RSlB 
DSI-SD-RS2A 
DSI-SD.RS2B 
DSI.SD-RS2C 
DSI-SD-RS3A 
DSI-SD-RS3B 
DSI-SD-RS3C 
DSI-SD.RS4 

DSI-SD-PSl 
DSI-SD-PS2 
DSI-SD-PS3A 
DSI-SD-PS3B 
DSI-SD-PS4 

Notes: 

TOTAL ORGANIC 

CARBON 


Oct-92 

2,600 J 
6,900 J 
4,300 J 

11,200 J 
5,700 J 

NS 
9.600 J 
1,300 J 
2,300 J 

13,000 J 
3,500 J 

ND(1,000) J 
3,600 J 
1,300 J 

1,700 J 
1,900 J 
1,500 J 
2,500 J 
3,200 J 
4,100 J 
5,100 J 
3,500 J 

NS 

1,500 J 
1,100 J 
8,300 J 
1,700 J 

NS 

AQe-93 

NS 
HI NA 

NA d 
NS 
NA 332,000 

NS 

NA 

NA 

NS 

NS 

NS 

NS 

NS 


NA dNA 
NA 
NA 
NA d 
NA 
NA 
NA d

30,000 

NS 

NS 

NS 

NS 


71,000 


m 
1.	 Results reported as milligrains of carbon per kilogram 

of sample. 
2.	 Samples were analyzed using the Loyd Kahn Method. 

M3.	 ND = Not detected above detection limit listed 
in parentheses. 

4.	 NA = Not analyzed 
5.	 NS = Not sampled 
6. 	 J = Estimated concentration due to holding time 

exceedance. 
Laboratoiy reports for analyses are presented in 
^pen t l i z C. 

Balsam Projec:t:6458:SEDCARBJQLS 	 Page 1 of 1 d 
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ARTHUR D. LITTLE'S UNVALIDATED AUGUST/SEPTEMBER, 1993 

SURFACE WATER AND SEDIMENT ANALYTICAL DATA 


62374ARCa)9 



PageloCl 

BFI - Rockingham Lanciflli 
Volatile Organic Analytes in Water* 

August, 1993 
.   SiiB:BFIRoclunghamLandfai 
^  ̂  SDG Number SA7965 

Cas0 Number 20674 
•  • LsbooBiy: EAS Laboraiories 

Sample Number SATSeS SA7g67 SA7968 SA7973 SA7974 SATges SA7978 SA8466 SAa057 SA8058 SA80S9 
*** Sample Uxadion t M i M  a TRP-BLK RW^I TRP-BLK RW-1(D) PE RW-2 TRP-BLK Mm37(D) EQP-BLK MWJ-37 

Lab Number 9304243 9804244 9304242 9304245 9304241 9304246 9304240 9304238 9304236 9304237 9304239 
tea Matrix Water Waier Water Water Water Water Water Water Water Water Water 

13alaUnit UQl u g  l ualL " 0  ̂  " 0  ̂  ug/L ugl UQ/L ug/L u o  l 

^ DichtorodilluotDmethane 1 U u 1 u 1 u 1 u 1 u u u u 

W
Vinyl ChloniJe 

 ChlofomeAnne 
1 

0.7 
U 
J 

u 
u 

1 
1 

u 
u 

1 
1 

u 
u 

1 
0£ 

u 
J 

1 
1 

u 
u 

u 
u 

u 
u 

u 
u 

Bnsmomeihane 1 U u 1 u 1 u 1 u 1 u u u u 

•  •
Chkyoelhane 

 2-Butenixie 
1 
5 

U 
U 

u 
u 

1 
s 

u 
u 

1 
5 

u 
u 

1 
5 

u 
u 

32 
5 u 

u 
u 

u 
u 

u 
u 

2-Hexanane 5 U u 5 u 5 u 5 u 5 u u u u 
^ 4Meil<yl-2-Pentanone 

Acetone 
Tridilorefluoiomelhane 

5 
2.5 

U 
J 
U 

u 
u 
u 

5 
4.8 

u 
J 
u 

s 
2£ 

u 
J 
u 

5 
4 

u 
J 
u 

12 
5 u 

u 

u 
u 
u 

u 
u 
u 

u 
u 
u 

^  a 1,1-OicNareelhene U u u u u u u u u 
Methylene Chlcritie 27 B u 32 B u u 2£ u u u 
trans-1,2-Diehloroelhene U u u u u u u u u 
Carbon Disulfide U u u u u u u u u 
1,1-Oichloroelhane 1.1 u u u u u u u u 

^  , 2,2-Oi(i*]rapropane U u u u u u u u u 
cis-1,2-Oictilcroeihene U u u u u u u u u 
Chloroform U u u u u u u u u 

•  • BmmochlorwTieitiane U u u u u u u u u 
1,1,1-Tiichloroeihane u u u u 43 u u u 
Carbon Tetrachloiifte U u u u u u u u u 
I.l-i3ichlcmpiupene u u u u u u u u u 
1;2-Dichloroethane u u u u u u u u u 

^ Benzene u u u u u u u u u 
Trichloioethene 15 u u u u u u u u 
1,2-Oichlarapropane u u u u u u u J u 

*  * Bromodkhloromeibane u u u u u 62 u u u 
Dibromomeihane u u u u u u u u u 

las trans-1,3-Oichloropropene u u u u u u u u u 
Toluene u u u u u u u u u 
cis-1,3-Dichlorqafopene u u u u u u u u u 

- "  " l,l2-Triehloit)elhane u u u u u u u u u 
13-Dict*»opfiyane u u u u u u u u u 

taa Tetachloroeihene u u u u u u u u 
Dibronit)chlorom6thane u u u u u u u u u 
1,2-Dbiwnoethane u u u u u 10 u u u 

^  » Chlorobenzene u u u u u u u u u 
1,1,1,2-Tettachk)roethane u u u u u u u u u 

^ Elhytienzene u u u u u 1 u u u 
Xylenes (TtMal) J u u u u 1£ u u u 
Serene u u u u u 16 u u u 

aeai BromoloiTn u u u u u u u u 
Isopropylbenzene u u u u u u u u 

^  y 1,1,2,2-Tetrachkiroelhane u u u u u 16 u u u 
Bromobenzene u u u u u u u u 
n-Piopylbenzene u u u u u u u u 

M* 2-Chlon)iDluene u u u u u 16 u u u 
4<:hloroic*iene u u u u u u u u 
1 ^^-Tfinieihybenzene u u u u u u u u 
1,2,4-Trimeihybenzene u u u u u u u u 
seo-BuQ/berzene u u u u u u u u 

^p, p-bopropyholuene u u u u u u u u 
tertButylbenzene u u u u u u u u 
l>Dichlorobenzene u u u u u u u u 

• •  ' 1,4-Dlchlorobenzene u u u u u u u u 
n-Buiybenzsne u u u u u u u u 
1,2-Dichlarobenzene u u u u u u u u 

•  ̂  l,2-Dbromo-3Chloropropar» u u u u u u u u 
Hexachlorabutadiene u u u u u u u u 

*  • Naphthalene u u u u u u u u 
1,23-Trichlorobenzene u u u u u u u u 
1,2,4-Trichlarobenzene u u u u u u u u 

^ 1 ^3-Tfi<i[iloroprtapane u u u u u u u u 

t  m
Analysis Date 

 SampleOate 
0907/93 
0BI2SI33 

0SV08/93 
cazsisa 

0907/93 
08/25/93 

09«)7/93 
08/2S/93 

0aD7/93 
0025/93 

09/0B/93 
06/2^93 

0907/93 
0B/25W 

0902/93 
0&24/93 

0902/93 
0&24/93 

0902/93 
0824/93 

0903/93 
OBIZAm 

Notes: 
^ 'Data have not been validated 

(D)Field tXfilicate Sample 

SA7965VO.WQ1 



Silo: BR Rockingham 

SOG Number AAC31 

Case Number :at)6/1 

Labcrakxy: Roaa Environmental Inc. 


Sample Numbei-

Sample Lxaticn 

LabNianber 

Mabix 


Chlcromelhane 

Bromomelhane 

Vnyl Chloride 

MstfiyleneChbide 

Acetone 

Caifaon Disulfidi) 

1,1-nMiioroGttKine 

1.1-Dichloroethiine 

1,2-Oichli3rDelh»ne (totaQ 

ChlorafExm 

1,2-Olchbroethiine 

2-Butanone 


CarixmTelrachibride 

BromodKhkxomelhane 

1,2-0ichlQn>pro|)ane 

ds-l ,3-Dichlore|xopene 

Trichbroethene 

Dibramochloronielhane 

1,1,2-Trichloroeihane 

Benzene 

Irans-1,3-Dichbropropene 

Bromoform 

4^telhyl-2-Pentanone 

2-ttexanone 

TehachlorDelheine 

1,1,1,2-TelFaiiixoelhane 

Toluene 

Chlorobenzene 

Ethylbenzene 

SNrene 

Total Xylenes 


TENTATIVELY IDENTIRED CCDMPOUNDS 

Isopropyl akxhcil (RT 9.13 min) 

Heicane, 2,4-Dirfielhyl(nT 17.87 min) 


DkJtionRv«x 

SampingData 


Notes: 

*Data have not \xen vaEdaled 
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BFI • Rockingham Landfill d 
Volatile Organic Analytes In Water* 

August, 1993 9 

AAC44 AAC73 
EQPBLK PE 
ASO*ffi?fl 1 1IVS043404 

Water Water 

10 u 38 

10 10 U
u
10 10 Uu 310 10 Uu
10 10 Uu10 10 Uu
10 80 u
10 10 Uu10 10 Uu
10 10 U du10 10 Uu
10 10 Uu10 10 Uu
10 10 Uu
10 10 uu
10 10 uu 
10 10 uu n10 1 Ju10 89 u 
10 10 Uu d
10 61 u
10 10 Uu
10 9 Ju10 66 u
10 580 Du10 10 Uu10 71 u
10 10 Uu ^^ 
10 32 u
10 10 Uu 
10 190 Du10 170 u 

270 JN 

44 JN 


91 1 
B/2S/Sa 8 / 2 5 ^ 

3 

d 


AAC31VOA.WQi 
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BFI - Rodtingham Landfil 
Semivolatile Organic Analytes in Water* 

August, 1993 
Site: BFI Rodtingham 
SOG NumberSA4469 Case Number20673 
i.aboraioiy: Recra Environmental Inc. 

Sample Number SA4469 SA4470 SA7964 SA7g65 SA7969 SA7974 SATgei SA7982 
Samiile Location MWJ37(D) MWJ37 EQPBLK MWJ38 RW-1 RW-1(0) RW^2 PE 
Laboratoiy Number AS043ig0 AS043189 AS043241 AS043191 AS043242 AS04324S AS043243 AS043244 
Matrix Water Water Water Water Water Water Water Water 
Data Unit ug/L ug/L ug/L uji/L ugl- J J ^  ̂  UQ/L JSL 
Phenol 5 U S U 5 U 5 U 5 U 5 U 5 5 Uu 

Bis (2-CHoroethyl) Ether S U 5 U 5 U 5 U 5 U 5 U 5 5 Uu

2-Chlorophenol 5 U 5 U 5 U 5 U 5 U U 5 5 Us u


U U 5 5 5 S 
2,2X>tybis(l-Chlorepropane) 5 U 5 U 5 U 5 

u 5 U 5 U 5 u 5 U 
2-Meilv^henol 5 5 5 U U U 13 

u u
5 U 5 U 5 U 5 5 U 5 U 5 5 U
44fethy|phenol u u
5 U 5 U 5 U 5 5 U 5 U 5 5 U
n-Nlroso Oi-rvPropylamine u u
5 U 5 U 5 U 5 5 U 5 U 5 5 U
HexachlorDelhane u u
5 U 5 U 5 U 5 5 U 5 U 5 5 U
Nitrobenzene u u
5 U 5 U 5 U 5 5 U 5 U S 17 
Isophorone u u
5 U 5 U 5 U 5 5 U 5 U 5 5 U
2-Ntnophenol u u5 U 5 U 5 U 5 5 U 5 U 5 5 U
2,4-Oiinelhylphenol u u
5 U 5 U 5 U 5 5 U 5 U 5 5 U
Bis (2-ChloroeihQxy) Methane u u
5 U 5 U 5 U 5 5 U 5 U 5 5 U
2,4-Oichlorophenol u u5 U 5 U 5 U 5 5 U 5 5 5 U
1,2,4-Trichlorobenzene u u u5 U S U 5 U 5 S U 5 5 14 
Naphthalene u u u5 U 5 U 5 5 5 U 5 5 5 U
4-CHoroanaine u u u u5 U S U 5 5 5 U 5 5 5 U


Hexachlorobutadene u u u u
5 U 5 U 5 5 5 U 5 5 5 U
3Methyl-40ikirophenol u u u u5 U 5 U 5 5 5 U 5 5 5 U


2-Melhylnaphthalene u u u u5 U 5 U 5 5 5 U 5 5 5 U

Hexachk)rDQidopentadiene u u u u

5 U 5 U 5 5 5 U 5 5 5 U
2,4,6-Trichloiophenol u u u u20 U 20 U 20 20 20 U 20 20 20 U

2,4,S-Trichloiophenol u u u u5 U 5 U 5 5 5 U S 5 S

2-C3hloronaphthalene u u u u u20 U 20 20 20 20 U 20 20 20 
2-Nitroaniine u u u u u u5 U 5 2 J 5 5 U 5 5 5
OimettV phthalate u u u u u5 U 5 5 5 5 U 5 5 5

Acenaphthylene u u u u u u5 U 5 5 5 5 5 5 5

2,6-Dinitrotoluene u u u u u u u20 U 20 20 20 20 20 20 20 

3-Nilroanline u u u u u u u

5 U 5 5 5 5 5 S 5

Acenaphthene u u u u u u u20 U 20 20 20 20 20 20 20 

2,4-anilrophenol u u u u u u u20 U 20 20 20 20 20 20 20 

4-Nhrophenol u u u u u 5 u u

5 U 5 5 5 5 5 5

Ofeenzoluran u u u u u u u5 U 5 5 5 5 5 5 18 

2,4-OinitrolDluene u u u u u u5 U 5 2 J 5 5 5 5 5

Diethyl phthalate u u u u u u

5 U 5 5 5 5 5 5 8

^Chlorephenylphenyl Ether u u u u u uS U 5 5 5 5 5 5 5

Ruorene u u u u u u u20 U 20 20 20 20 20 20 20 

4-Nitroaniine u u u u u u u20 U 20 20 20 20 20 20 20 

4,6-Dinitn>-2-Methwlphenol u u u u u u u5 U 5 5 5 5 5 S 5 

ivNiiroso Oiphenyiamine u u u u u u u5 U 5 5 5 5 5 5 5 

A-Bromophenylphenyt Etfier u u u u u u u5 U 5 5 5 5 5 5 5
u u u u u u u
Hexachlorobenzene 20 U 20 20 20 20 20 20 20 
u u u u u u u
Pantachlorophenoi 5 U 5 5 5 5 5 5 5

Phenanthrene u u u u u u u5 U 5 5 5 5 5 5 5 

Anthracene u u u u u u u5 U 5 S 5 5 5 5 5 

Di-n-buiyl phthalate u u u u u u u5 U 5 5 5 5 5 5 5

Ruorantherte u u u u u u u5 U 5 5 5 5 5 5 32 

Pftrm u u u u u u5 U 5 5 5 5 5 5 5 

Butylbenzyl phthalate u u u u u u u5 U 5 5 5 5 5 5 5
u u u u u u u
33'-Dichlorabenzidine 5 U 5 5 5 5 5 5 5
u u u u u u u
Benzo [^ anihracerte 5 U 5 5 5 5 5 5 5
u u u u u u u
Chrysene 0.6 J 3 J 5 0.4 J 5 5 5 5u u u u u
Bis (2-Elhylhexyl) phthalate 5 U 5 5 5 5 5 5 17 u u u u u u

DiH>octyl phthalate 5 U 5 5 S 5 S 5 5u u u u u u u

Benzo lb] fluoranthene 5 U 5 5 5 5 5 5 5u u u u u u u

Benzo [k] fluoranthene 5 U 5 5 5 5 5 5 3 Ju u u u u u 

Benzo [aj pyrene S U 5 5 5 5 5 5 5u u u u u u u

Meno [1,2,3K;fi] pyrene 5 U 5 5 5 5 5 5 5u u u u u u u 

Dfeenz [aih] anmcene 5 U 5 5 5 5 5 5 5u u u u u u u 

Benzo b.hj] perylene 10 J 14 J 43 J 33 J 31 J 24 J 
Cydohexenol Isomer CRT SS min) 14 JN 13 10 JN 
2-Cydohexen-l-one (RT 6.75 min) 17 J JN 
OibiDfydohexanal (RT 9.04 nin) 27 JN 48 
2,6-Dimethyl-6-nitio-2-hepiefh4-one(Rri1£ min) JN 23 
Trichloroproperw isomer (RT 7.12 min) 14 J 


16 Untoicwn Hydrocarbon (RT 9.04 min) J 

Uhknown C6H6CL6 (RT 21 £7 min) 

T T 
Sampling Date 8^493 8/24/93 8/24/93 8/2&93 8/25/93 8i2S/93 a/25«3 8«S/93 

Notes: 
'Data have not been vaiidatetj 
(D)Field Duplicate Sample 

14-Mar-94,SA4469SV.WC]1 
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BFI • Rockingham Landlill •I 
Semlvolatie Organic Analytes in Water* i i 

August, 1993 
Site:BRRockingliam 
SOG Number A M : 3  1 Case Number 20671 
Lsboraiory: Recra Erwironmental Inc. 

Sample Number AAC45 AAC74 
Sample Location EQPBLK PE 
Labtiralory Number AS043411 AS0434C}7 li Matrix Water Water 
Data Unit 

10 u 18 
Bis (2-<«oroeihyi;i Ether 10 10 uu
2'Chlon)phenal 10 10 uu1,3-Oichliaroberzene 10 10 uu1,4-Oichlorobenzene 10 10 uu10 10 uu

10 39 u10 ID U u4Metfiylphenal 10 10 uu
rvMtoso Ot-rvPropylamine 10 10 uu
HexacNoroeihaw 10 10 u10 10 uu10 31 u2-Nhraphenol 10 10 uu
a4-Dinw«iyt>heni]l 10 5 JuBis (20)loroeiho)[y) Methane 10 13 u%40ichlorophencl 10 10 uu12,4-Trichlorobenzene 10 11 uN^ihthalene 10 27 u
40*]roaniine ' 10 10 uu10 10 uu
3MeihyM<>itorophenol 10 10 uu
2Meihylnaphihakine 10 10 uuHexachlorocydopisntadiene 10 10 uu i 
2,4£-TriehkHoph8nol 10 14 u2,4,5-TrichlorDphenal 25 25 Uu10 10 Uu
2-Nitn)aniine 25 25 UuDimeif^phth^te 10 10 Uu

10 10 Uu2j&OinitrQloluene 10 10 U li u34«roHi>ine 25 25 Uu
Acenaphthene 10 10 Uu
2,4^nitrophenol 25 25 Uu

25 25 Uu
I3ibenzolu(an 10 10 U du2.40iniirett>luene 10 40 u
Diethylphthalate 10 u 10 U 
4<:hfbiophenylphanyl Ether 10 u 16 
nuorene 10 10 Uu4-Nhroeniine 25 25 Uu4,&aiitro-2-Mettiyiphenol 25 25 Uu

10 10 Uu
4€(omophenylphenyl Ether 10 10 Uu10 10 Uu25 25 Uu
Phenanthrene 10 10 Uu
Anthracene 10 2 Ju
Carbazole 10 10 UuDi-n-butyl phthalale 10 10 Uu BFluoranthene 10 10 UuPyrarw 10 150 Du
Butylbenzyl phthalate 10 10 Uu33-OichlorobenziiJine 10 10 UuBenzo[a]anihraoBne 10 10 Uu 

3Qiiysene 10 10 Uu
Bis (2-Ethylhexyt) phthalate 10 10 Uu
Oi-nKxtyl phthalale 10 38 uBenzo [pi tluorantiene 10 10 UuBenzo [kjlluorant-iene 10 10 Uu
Benzo [aj pyrene 10 8 Ju
Meno [1,2,3-c,d] pyrene 10 10 Uu
Dbenzjaji] anthracene 10 10 UuBenzo U),hj) perylene 10 10 Uu 
UNKNOWN (RTSJO? min.) 11 BJ 

2-CYaOHEXEN-l-aE (RT 7.70 min.) 5 JN 

UNKNOWN C6HI>CL6 60MER (RT 22.85 min.) 32 J 


Oiuton Factor 

SanpingOate 8/2^93 3125193 


Notes: 

'Data have not bcien valitlaffid 
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BFI - Rockingham Landfill 
Pesticides and PCBs in Water 

Site: BFI Landfill 
SDG Number: AAC31 Case Number 20671 
Labfxatoiy: Recra Environmental Inc. 

August, 1993 

Sample number 
Sample Locatitjn 
Lab Number 
Matiix 

AAC31 
MWJ37 

AS043407 
Water 

AAC33 
EOPBLK 
AS043402 

Water 

AAC36 
MWJ37(D) 
AS043408 

Water 
^ ^ J l j j l  ̂  

AAC37 
MWJ38 

AS043403 
Water 

AAC38 
RW-1 

AS04341^ 
Water 

_ j i ^  ̂  

AAC39 
RW-1 

AS043413 
Water 

un/L 

AAC40 
RW-2 

AS043410 
Water 

uort. 

AAC46 
EQPBLK 
AS043412 

Water 

AAC75 
PE 

AS(Vt3406 
Water 

Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endfisulfan 1 
Dieldrin 
4,4'DDE 
Endrin 
Endosulfan II 
4,4'DDD 
Endosulfan Sulfate 
4 ,4 'DD T 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
Alpha Chlorrane 
Gamma Chbidane 
Toxaphene 
AmoorlOie 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

0.059 
0.059 
0.059 
0.059 
0.059 
0.059 
0.059 
0.059 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.59 
0.12 
0.12 

0.059 
0.059 

5.9 
1.2 
2.4 
1.2 
1.2 
1.2 
1.2 
1.2 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.1 

0.05 
0.05 

5 
1 
2 
1 
1 
1 
1 
1 

U 
U 
U 
U 
U 
U 
U 
U 
u
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.1 
0.1 
01 
0.1 
01 
0.1 
0.1 
0.5 
0.1 
0.1 

0.05 
0.05 

5 
1 
2 
1 
1 
1 
1 
1 

U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
01 
0.5 
0.1 
0.1 

0.05 
0.05 

5 
1 
2 
1 
1 
1 
1 
1 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
01 

0.05 
0.05 

5 
1 
2 
1 
1 
1 
1 
1 

U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.1 
0.1 
0.1 
01 
0.1 
01 
0.1 
0.5 
0.1 
0.1 

0.05 
0.05 

5 
1 
2 
1 
1 
1 
1 
1 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.1 

0.05 
0.05 

5 
1 
2 
1 
1 
1 
1 
1 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.1 

0.05 
0.05 

5 
1 
2 
1 
1 
1 
1 
1 

U 
U 
U 
U 

a 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.1 
0.05 U 
0.05 U 
0.05 U 
0.12 P 
0.05 U 
0.05 U 
0.05 U 

0.1 U 
0.1 U 
0.1 U 

0.59 
0.1 U 

0.26 
0.1 U 
0.5 U 

0.17 
0.1 U 

0.05 U 
0.05 U 

5 U 
1 U 
2 U 
1 U 
1 U 

1.1 
1 U 
1 U 

Uilulion Factor 
Sampling Date 

1 
8/24^3 

1 
8/24«3 

1 
a/24/93 

1 
a/25/93 

1 
a/25/93 

1 
8/25/93 

1 
8/25/93 

1 
8/25/93 

1" 
8/25^3 

Notes: 
'Date have not been validated 
(D)Fleld Duplicate Sample 
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MAW-132 
MWJ^7 
18612S 

Water 

395 
36 
5.6 
188 

2 
3 

44700 
6 

13.9 
11 

8760 
3 

21500 
5140 

0.2 
12 

3590 
20 
6 

20600 
3 

12 
32.1 

08/24/93 

U 
B 
B 
U 
U 

U 
B 
U 

U 

U 
U 
B 
U 
U 

U 
U 

MAW-133 
MWJ^7 
ie613S 

Water 
ug/L 

10 U 

08/24«3 

MAW-134 
EQP-BLK 
18616S 

Water 
ug/L 

56 
36 
4 

15 
2 
3 

357 
6 
8 

11 
18 
3 

185 
7 

0.2 
12 

380 
2 
6 

204 
3 

12 
4 

08^4/93 
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BFI - Rockingham landfill 

Inorganic Analytes in Ground Water* 


August, 1993 


MAW-135 MAW-136 MAW-137 MAW-138 MAW-139 MAW-14S MAW-146 MAW-163 MAW-164 
ECJP-BLK MWJ-37(D) MWJ-37(D) M W J  ̂  M W J  ̂  EQP-BLK EQP-BLK PE PE 

18617S 18614S 18615S 18618S 18621S 18624S IflfiPfSS 19517S 19518S 
Water Water Water Water Water Water Water Water Water 

ug/L uo/L ug/L ug/L uan. ug/L ug/L ug/L 

U 586 658 56 U 100000 
U 36 U 36 U 36 U 36 U 
U 6.6 B 4 U 4 U 4 U 
U 238 166 B 15 U 15 U 
U 2 U 2 U 2 U 2 U 
U 3 U 3 U 3 U 3 U 

47100 48400 357 U 357 Uu u 9.8 B 6 U 6 U 6 U 
u 18 B 8 U 8 U 768 
u 11 U 11 U 11 U 11 U 
u 15100 1860 18 U 846 
u 5.6 3 U 3 U 3 U 
u 22500 16600 185 U 185 U 
u 5960 1010 7 U 7 U 
u 0.2 U 0.2 U 12 U 0.2 U 
u 12 U 12 U 360 U 78.2 
u 3510 B 2500 B 2 U 380 U 
u 2 U 2 U 6 U 2.7 B 
u 6 U 6 U 204 U 6 U 
u 20000 61800 3 U 204 U 
u 3 U 3 U 12 U 3 U 
u 12 U 12 U 5.7 B 12 U 

593 7 U 872 u 
10 U 10 U 10 U 10 U 29 

Oa/24/93 08/25/93 08 /25  ̂  06/2S/&3 08/25/93 08/25«3 OB/25/33 08^25/93 08/25/93 

SDG Number: MAW132 Case Number: 20671 
Laboratoiy: ChemTech Consulting Group 

Sample Number 
Sample Location 
Lab Number 
Matrix 
Data Unit 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Caldum 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nidtel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cvanide 

Sample Date 

Notes: 

CRDL 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
3 

5000 
15 

0.2 
40 

5000 
5 

10 
5000 

10 
50 
20 

*Data have not been validated 
(D)Field Duplicate Sample 

IDL 

56 
36 
4 

15 
2 
3 

357 
6 
8 

11 
18 
3 

185 
7 

0.2 
12 

380 
2 
6 

204 
3 

12 
4 

14-Mar-94,MAW143.WQ1 

mm 
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U 
B 
B 
U 
U 

U 
U 
U 

U 

U 
U 

U 
U 

U 
U 
U 

BFI - Rockingham Landfill 
Inorganic Analytes In Surface Water* 

August, 1993 

SA7971 SA7976 SA7977 SA7979 SA7980 SA7983 
RW-1 RW-1(D) RW-1(D) RW-2 RW-2 PE 

1518102 1518103 1518104 1518105 1518106 1518107 
Water Water Water Water Water Water 

uo/L ug/L ug/L ug/L ug/L ugflL 

161 164 160000 
2 U 2 U 2 
1 U 1 U 1 

9.6 	 B 9.4 B 6 
1 U 1 U 2.3 

0.5 U 0.5 U 5.9 
20000 19800 200 

4 U 4 U 71.1 
5 U 5 U 5 
3 U 3.6 B 3 

215 351 44.5 
2 U 2 U 2 

???0 2130 114 
38.8 42.6 	 2 
0.2 	 U 0.2 U 0.2 
21 U 21 U 21 

1270 1080 796 
2 U 2 U 19.3 
3 U 3 U 75.9 

9930 	 10300 571 
2 U 2 49.8 u
6 U 6 U 6 
7 U 7 7u

10	 U 10 U 10 u 
Oa/25/93 08/25/93 08/25/93 0a/25«3 08/25/93 08/25/93 

Page 1 of 1 

SA7984 
PE 

1518108 
Water 

uaA. 

U 
U 
U 

U 

u 
u
B 
U 
U 

uU 
U 
U 

U 
U 

10 u 

03/25/93 

Site: BFI Rockingham 
SDG Number: SA797D Case Number: 8056-A-01 
Laboratory: American Analytical & Technical 

Sample Number 
Sample Location 
Lab Number 
Matrix 
Date Unit 

Aluminum 
Antimony 
Arsenic 
Barium 
Beiyllium 
Cadmium 
Caldum 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercuiy 
Nidtel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cvanide 

Sample Date 

Notes: 

CRDL IDL 

100 31 
5 2 
2 1 

200 6.8 
1 1 
1 0.5 

500 200 
10 4 
10 5 
10 3 

100 8 
2 2 

500 114 
10 2 

0.2 0.2 
20 21 

750 796 
3 2 

10 3 
500 183 

10 2 
10 6 
20 7 

'Data has not been validated 
(D)Field Duplicate Sample 

SA7970 
RW-1 

1518101 
Water 

ug/L 

135 
2 

1.2 
9.9 

1 
0.5 

20100 
4 
5 
3 

235 
2 

2230 
44.2 
0.2 
21 

1150 
2 
3 

10100 
2 
6 
7 

08/25/93 

14-Mar-94.METALS.WQ1 
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BR - Rockingham Landfill 
Semivolatile Organic Analytes in Sediment* 

August, 1993 
Site: BFI Rockingham 
SDG Number A A C  ̂  Case Number. 20671 
Laboratory: Recra Environmental Inc. 

Sample Number AAC42 AAC48 AAC51 AAC54 AAC57 AAC%0 AACe9 AAC63 AAC66 
Sample Localifvi RS-1 R&-2 RS-2(D) RS-3A R & 4 S &  € S&6A S&« S&9 
Labcxatory Number ASOI3441 AS043438 AS043434 AS043428 AS043431 AS043416 AS043419 
Matrix Soil Soil So l So l Soil Soil So l AS043422 AS043425 
Date Unit uo/Kd ua/Ka uo/Kg uo/Ka U<J/KQ ug/Kg ug/KCi Sdl Soil 


ug/Kg ug/Kg 
Phenol 450 U 430 U 420 U 490 U 460 U 440 U 380 U 380 U 370 U 
Bis (2-CNoroelhyl) Ether 430 U 490 U 460 U 380 U450 U 420 U 440 U 380 U 370 U
430 U 490 U 460 U 380 U


450 U 420 U 440 U 380 U 370 U
430 U 490 U 460 U 380 U
450 U 420 U 440 U 380 U 370 U
1 [4-Dichloiobenzene 430 U 490 U 460 U 380 U450 U 420 U 440 U 380 U 370 U
1,2-OichlorobenzBne 430 U 490 U 460 U 380 U450 U 420 U 440 U 380 U 370 U
2-Melhylphenol 430 U 490 U 460 U 380 U450 U 420 U 440 U 380 U 370 U
2,2'0)7b6(1-Chtoropropane) 430 U 490 U 460 U 380 U450 U 420 U 440 U 380 U 370 U

4-Melhylphend 430 U 490 U 460 U 380 U74 J 420 U 440 U 380 U 370 U
n-Nhroso Di-n-Propylamlne 430 U 460 U 380 U450 U 420 U 490 U 440 U 380 U

Hexachloroethane 450 U 430 U 460 U 380 U 370 U

420 U 490 U 440 U 380 U

Nitrobenzene 450 U 430 U 460 U 380 U 370 U420 U 490 U 440 U 380 U

Isophorone 450 U 430 U 460 U 380 U 370 U420 U 490 U 440 U 380 U

2-Nitrophenol 450 U 430 U 460 U 380 U 370 U420 U 490 U 440 U 380 U

2,4-Dimethylphenol 450 U 430 U 460 U 380 U 370 U420 U 490 U 440 U 380 U

Bis (2-Chk)roelho)cy) Methane 450 U 430 U 460 U 380 U 370 U420 U 490 U 440 U 380 U

2,4-DKhlorophenor 450 U 430 U 460 U 380 U 370 U420 U 490 U 440 U 380 U

1,2,4-Trichiorobenzene 450 U 430 U 460 U 380 U 370 U420 U 490 U 440 U 380 U

Naphthalene 450 U 430 U 460 U 380 U 370 U420 U 490 U 440 U 380 U

4Chioroanlline 450 U 430 U 460 U 380 U 370 U420 U 490 U 440 U 380 U 
 380 U
HexachtorDbutadene 450 U 430 U 460 U 370 U420 U 490 U 440 U 380 U

3-MelhyM-Chlorophenol 450 U 430 U 460 U 380 U 370 U420 U 490 U 440 U 380 U

2-Melhylnaphthalene 450 U 430 U 460 U 380 U 370 U420 U 490 U 440 U 380 U

Hexachlorocydopentadiene 450 U 430 U 460 U 380 U420 U 490 U 440 U 380 U

2,4,6-Trichlorophenol 450 U 430 U 460 U 380 U 370 U 

420 U 490 U 440 U 380 U

2,4,5-Trichlorophenol 1100 U 1000 U 1100 U 930 U 370 U

1000 U 1100 U 930 U
1200 U 380 U 370 U
2-Chloronaphlhalene 450 U 430 U 420 U 460 U 380 U
440 U 930 U 910 U
2-Nitroanline 1100 U 1000 U 490 U1000 U 930 U
1100 U 380 U 370 U
Dimethyl phthalate 450 U 430 U 1100 U420 U 1200 U 380 U 910 U
Acenaphttiylene 450 U 430 U 460 U 440 U 380 U420 U 380 U
490 U 460 U 380 U 370 U
2,6-Dinltrotoluene 450 U 430 U 20 J420 U 380 U
490 U 370 U
460 U 930 U
3-Nitroanilne 1100 U 440 U1000 U 
 1000 U 490 U 930 U 380 U 370 U
Acenaphthene 450 U 1100 U 1100 U1200 U
430 U 930 U 910 U
2,4-Dinitrophenol 1100 U 420 U 58 J 930 U490 U 460 U

4-NitrQphenol 1100 U 1000 U 1000 U 1100 U 930 U 930 U 370 U1200 U 1100 U
1000 U 1100 U 380 U
Dibenzofuran 450 U 1000 U 380 U 910 U1200 U 1100 U
430 U 21 J 380 U
2,4-Dinitrotoluene 450 U 420 U 380 U 910 U490 U 460 U
430 U 440 U 380 U
Diethylphthalate 450 U 420 U 380 U490 U 460 U 370 U
430 U 440 U 380 U
4-Chlarophenylphenyl Ether 450 U 420 U 380 U490 U 460 U 370 U
430 U
Fluorene 450 U 420 U 440 U 380 U 380 U490 U 460 U 370 U
430 U
4-Nitroaniline 1100 U 420 U 59 J 380 U 930 U490 U 460 U 370 U
1000 U
4.6-0initro-2-Melhylp»ienol 1100 U 1000 U 1200 U 1100 U 1100 U 930 U 930 U 370 U1000 U
n-NKroso Diphenytemine 450 U 1000 U 1200 U 1100 U 1100 U 930 U 380 U 910 U430 U
4-BroiTK)phenylphenyl Ether 450 U 420 U 490 U 460 U 440 U 380 U 380 U 910 U430 U 
 420 U 440 U 380 U 380 U 


430 U 930 U 

Hexachlorobenzene 450 U 490 U 460 U 370 U 
Pentachlorophenol 420 U 440 U 380 U 370 U490 U 460 U
1100 U
Phenanthrene 1000 U J 14 J 370 U1000 U 1100 U 930 U
Anthracene 450 U 1200 U 1100 U430 U U 380 U 910 U
450 U 18 J 84 J
Carbazole 15 J 28 820 430 U 380 U 18 J
450 U 420 U 380 U
Oi-n-bu^l phthalate 430 U 490 U 460 200 J 380 U 370 U420 U 380 U
Fluoranttiene 450 U 490 U 460 U

430 U 93 J 14 J 370 U
16 J 380 U
Pyrene 450 U 490 U 460 U 440 U 380 U 370 U 
Butylbenzyl phttialate 430 U 23 J 1700 150 J 380 U 29 J450 U 27 J 57 J
3,3'-Dlchlorobenzidine 430 U450 U 420 U 1500 150 J 380 U 26 J
29 J 67 J
Benzo [a] anttvaoene 450 U 430 U 420 U 440 U 380 U 380 U 370 U490 U 460 U

Chiysene 430 U 420 U 460 U 440 U 380 U 380 U 370 U450 U 490 U

Bis (2-Ettiylhe)(yl) phttialate 430 U 420 U 800 110 J77 J 13 J
450 U 15 J 35 J
DI-n-oc|M phttialate 770 380 U430 U 460 U

Benzo [b] fluoranttiene 24 J 13 J 20 J 44 J 68 J 92 J 380 U 17 J 

430 U
Benzo [k] fluoranttiene 450 U 220 J 490 U 59 J 440 U 380 U 380 U 29 J430 U 33 
420 U 380 U
Benzo [a] pyrene 450 U 490 U 460 U 810 380 U430 U 
 420 U 77 J 370 U
23 J 390 J
450 U 
 430 U 30 J 19 J
420 U 540 31 J
490 U
450 U 370 U
430 U 
 420 U 52 J
13 J 
 8 J
AAC59SV,WQ1 




Site: BFI Rockingham 

SDG Number AAC59 Cass Number 20671 

Laboratory: Recra Environmental Inc. 


Sample Number 
Sampie Localicxi 
Laboratory Number 
Mattix 
Data Unit 

Indeno M,2,3-cd| pyrene 
Dibenz [a^] anttiracene 
Benzo ̂ ,fi>i] perylene 

AAC42
RS-1


AS(D43441

Soil


ug/Kg


450 U 
450 U 
450 U 

 AAC48
 RS-2


 AS043438

 Soil

 ug/Kg


430 U 
430 U 
430 U 

BFI - Rockingham Landfill 
Semivolatile Organic Analytes in Sediment* 

August, 1993 

 AAC51 AAC54 AAC57 AAC60 AAC69
 RS-2(D) R S  ̂  RS4 S&€ S&6A

 AS043434 AS043428 AS043431 AS043416 AS043419
 SoO Sol Soil Soi Sol

 uo/Kg ug/Ko uq/Ko ug/Kg uo/Kg


420 U 490 U 16 J 240 28 J 

420 U 490 U 460 U 49 7 J 

420 U 490 U 460 U 72 380 U 


2 of! 

1 


3
 AAC63 AAC66 

 S&8 SS-9 


 AS043422 AS043425 

 Soil Sol 

 ug/Ko ug/Kg 9 


380 U 370 U 

380 U 370 U 

380 U 370 U 


1 ^ 

3 


2 


n 
d 

I 


I 

i i 


2 


AAC59SV.WQW 
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BFI - Rockingham Landfill 
Semivolatile Organic Analytes In Sediment* 

August, 1993 
Site: BR Roddngham 
SOG Number AAC59 Case Number 20671 
Laboratory: Recra Environmental Inc. 

Sample Number AAC42 AAC48 AAC51 AAC54 AAC57 AAC60 AAC69 AAC63 AAC66 
Sample Location RS-1 R&2 R&-2(D) R&3A R&4 SS-6 SS-6A SS-8 SS-9 
Laboratxy Number AS043441 AS043438 AS043434 AS043428 AS043431 AS043416 AS043419 AS043422 AS043425 
Matrix Soil Soil Soil Sol Soil Sol Sol Soil Sol 
Date Unit ug/Kg ug/Kd ug/Ko ug/Kg ug/Ko ug/Kg ug/Kg ug/Kg uo/Kg 

Unknown Hyckocart)on (RT 7.1 min) 
Substituted Tettahydnrfuran (RT 7.4 min) 

450
760

 J 
J 

480 J 1100 J 1300 J 940 J 1000 J 1000 J 
370 J 

990 
380 

Unknown Hydrocarbon (RT 7.42 min) 260 J 330 210 J 310 J 
Unknown Hydrocarbon (RT 33.35 min) 120 J 220 89 760 J 
Unknown (RT 7.8 min) 780 840 1200 J 900 J 750 J 630 J 640 
Unknown Ketone (RT 8.08 min) 550 270 J 
Unknown Diane {HT 8.8 min) 280 580 J 290 J 420 J 530 J 370 J 350 
SubetitulBd Biphenyl C15H16 (RT min) 200 
Substituted Biphenyl C15H16 (RT min) 
Unknown (RT 26.57 min) 160 190 J 230 J 
Unknown (RT 30.72 min) 110 
Unknown Hydrocaitxxi (RT 7.03 min) 670 J 
Unknown hfy*Dcart)on (RT 7.77 min) 690 J 
Unknown Hyfirocarfoon (RT 37.08 min) 100 J 130 
Unknown HydTOcaiton (RT 34.63 min) 95 350 200 J 
Benzofluorene Isomer (RT 28.45 min) 170 
Unknown (RT 34.43 min) 660 
Benzofluoranttiene Isomer (RT 34.53 min) 130 
Unknown PAH C20H12(Rr 35.0 min) 380 
Unknown Hydkocartxxi (RT 35.23 min) 2100 360 J 
Unknown Hydtocarixxi (RT 35.57 min) 210 
Unknown Hydocarfoon (RT 36.53 min) 570 94 J 390 J 
Unknown Hydrocaitxxi (RT 37.17 min) 1800 350 J 
Unknown Hydrocarbon (FTT 38.28 min) 610 
Unknown Hydocarbon (RT 38.9 min) 550 77 J 170 J 
Unknown Hydrocarbon (RT 39.68 min) 870 130 J 
Unknown (RT 39.05 min) 540 
Unknown Sterol (RT 40.25 min) 1500 
Unknown HydTOtiaibon (RT41.02 min) 490 
Unknown (RT 25.2 min) 98 J 150 110 J 
Unknown Hydocarbon (RT 29.63 min) 120 
Unknown Hydhxaibon (RT 31.32 mini 
Unknown Hytiocaifaon (RT 32.72 min) 

170 
130 

91 J 

Unknown Hydkocaiton (RT32.9 min) 230 
Unknown Hydrocarbon (RT 33.68 min) 180 
Unknown (RT 33.38 min) 97 
Unknown (RT 36.93 min) 140 
Unknown Hydrocaton C18H18 (RT28.4 min) 
Unknown Hydrocarbon (RT 33.35 min) 
Unknown (RT 40.95 min) 
Unknown (RT41.55 min) 
Unknown (RT 31.77 msi) 
Prcipanoic Add 3,3'-Thiobis 

110 
260 

180 
180 

200
290
300
92

 J 
J 
J 
J 

ddodecyl ester (RT 35.9 min) 

Unknown Hvdtocarbon (RT 37.08 min) 84 J 

DIution Factor 1 1 1 1 1 

Sampling Date 8/25/93 8/25/93 8^25/93 8/26/93 8/26/93 a/24/93 8/24/93 8/24/93 a/24/93 


Notes: 
*Date have not been vafidated 
(D)FieM Duplicate Sample 

AAC59SV.Vrai 



AAC52 
RS-2(D) 

AS043435 
Soil 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
22 
2.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
22 
4.2 
4.2 
2.2 
2.2 
220 
42 
86 
42 
42 
42 
42 
42 

1 
8/25«3 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
y 

BFI-Rockingham Landfill 
Pesticides and PCBs in Sediment* 

August, 1993 

AAC55 AACSe AAC61 AAC70 

RS-3A RS4 S&6 S&6A 


AS043429 AS043417 AS043420 

Sdl Sdl Sdl Sdl 

ug/Ko 

2.6 U 2.3 U 2.4 U 2 U 
2.6 U 2.3 U 2.4 U 2 U 
2.6 U 2.3 U 2.4 U 2 U 
2.6 U 2.3 U 2.4 U 2 U 
2.6 U 2.3 U 2.4 U 2 U 
2.6 U 2.3 U 2.4 U 2 U 
2.6 U 2.3 U 2.4 U 2 U 
2.6 U 2.3 U 2.4 U 2 U 

0.79 J 4.5 4.6 U 3.8 Uu
5 U 4.5 1 JP 3.8 Uu
5 U 4.5 6 J 3.8 Uu
5 U 4.5 0.79 JP 3.8 Uu
5 U 4.5 1.1 JP 0.68 Ju
5 U 4.5 4.6 U 3.8 u 	 u 

4.1 J 4.5 4.6 U 0.6 JP u
26 U 23 24 20 u u u
5 U 4.5 4.6 3.8 u u u
5 U 4.5 4.6 3.6 u u u

2.6 U 2.3 0.91 JP 2u 	 u
26 U 2.3 2.4 2u u u
260 230 240 200 u u u u
50 45 46 38 u u u u

100 92 93 78 u u u u 
50 45 46 38 u u u u 
50 45 46 38 u u u u
50 45 46 38 u u u u
50 45 46 38 u u u u 
50 45 46 38 M u i L i L 
1 1 1 1 

a/2&93 e/2B/93 a/24/93 8/24/93 

AAC64 
S&8 

AS043423 
Sdl 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
21 
4.2 
4.2 
2.1 
2.1 
210 
42 
85 
42 
42 
42 
42 
42 

1 
8/24/93 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

AAC67 
ss^g 

AS043443 
Sdl 

uo/Ko 

1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
3.8

0.48
3.8
3.8
3.8
3.8
36
19

3.6
3.8
1.9
1.9
190
38
76
36
34
38
38
38

1 
8/25/93 

U 

U 

U 

U 

U 

U 

U 

U 

U 


 JP 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 


Page 1 of 1 

AAC59PES.WQ1 

Site: m-i Landnii 
SDG Number: AAC59 Case Number 20671 
Laboratoiy: Recra Environmental Inc. 

Sample number 
Sample Location 
Lab Number 
tutrix 
Date Unit 

Alpha-BHC 
Bete-BHC 
DeHa-BHC 
Gamma-BHC (Lindane) 
Heptedifcir 
Aldrin 
Heptechtor Epoxkte 
Endosulfan 1 
Dieklin 
4.4'DDE 
Endrin 
Endosulfan II 
4,4'DDD 
Endosulfan Sulfate 
4,4'DDT 
Mettiojwchlor 
Endrin Ketone 
Endrin Aktehyde 
Alpha Chlorc&ne 
Gamma Chk>rdane 
Toxaphene 
Amclor 1016 
Arodor 1221 
Arodor 1232 
Arodor 1242 
Amdor 1248 
Arodor 1254 
Arodor 1260 

Dilution Factor 
Sampling Date 

Notes: 

AAC43 AAC49 
RS-1 RS-2 

AS043442 AS043439 
Soil Soil 

uo/Kg 

2.3 U 2.2 
2.3 U 2.2 
2.3 U 2.2 
2.3 U 2.2 
2.3 U 2.2 
2.3 U 2.2 
2.3 U 2.2 
2.3 U 2.2 
4.5 U 4.2 
4.5 U 4.2 
4.5 U 4.2 
4.5 U 4.2 
4.5 U 4.2 
4.5 U 4.2 
4.5 	 U 4.2 
23 U 22 

4.5 U 4.2 
4.5 U 4.2 
2.3 U 2.2 
2.3 U 2.2 
230 	 U 220 
45 U 42 
91 86 u 
45 42 u 
45 42 u
45 42 u
45 42 u 
45 42 u JL 

1 1 
6/2593 a'2s;«3 

'Date have not been validated 
(D)FieU Duplicate Sample 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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BFI - Rockingham Landfill 
Volatile Organic Analytes in Sediment* 

August, 1993 
Site: BFI Rockingham 
SOG Number: AACS9 
Case Number: 20671 
Laboratory: Reora Environmental Inc. 

Sample Number AAC41 AAC47 AACSO AAC53 AAC56 AACSO AAC68 AAC62 AAC6S 
Sample Location RS-1 RS-2 RS-2(D) RS-3A RS-4 SS-6 SS«A SS-8 SS-9 
Lab Number AS043440 AS043437 AS043433 AS043427 AS043430 AS043415 AS043418 AS043421 AS043424 
Matrix Soil Soil Soil Soil Soil Soil Soil Sdl Sol 
Data Unit ug/Kg 

- i i ; !S(!<8.. 

Chloromelhane U 12 U u 15 u 13 u 13 U 11 u u u 
Bromomethane U 12 U u 15 u 13 U 13 U 11 u u u 
Vinyl Chtoride U 12 U u 15 U 13 U 13 U 11 u u u 
Methylene Chloritie U 12 U u 15 U 13 U 13 U 11 u u u 
Acetone 12 U u 25 36 13 U 11 u u u 
Carbon Disulfide U 12 U u 15 U 13 U 13 U 11 u u u 
1,1-Dichloroethene U 12 U u 15 u 13 U 13 U 11 u u u 
1.1-Dichloroethane U 12 U u 15 U 13 U 13 U 11 u u u 
1,2-Dichloroethene (total) U 12 U u 15 U 13 U 13 U 11 u u u 
Chloroform U 12 U u 15 u 13 U 13 U 11 u u u 
1^-Dichloroethane u 12 U u 15 U 13 U 13 U 11 u u u 
2-Buianone u 12 U u 15 U 13 U 13 U 11 u u u 
1.1.1-Trichloroethane u 12 u u 15 u 13 U 13 U 11 u u u 
Carbon Tetrachloride u 12 U u 15 u 13 U 13 U 11 u u u 
Bromodichloromethane U 12 U u 15 U 13 U 13 U 11 u u u 
1.2-Dichloropropane u 12 u u 15 u 13 U 13 U 11 u u u 
ds-1.3-DlchlorDpropene u 12 U u 15 U 13 U 13 U 11 u u u 
Trichloroethene u 12 U u 15 u 13 U 13 U 11 u u u 
Oibromochtoromeihane u 12 u u 15 U 13 U 13 U 11 u u u 
1,1.2-Trichloroelhane U 12 u u 15 u 13 U 13 U 11 u u u 
Benzene u 12 u u 15 u 13 U 13 U 11 u u u 
trans-l ,3-Dichloropropene U 12 u u IS u 13 U 13 U 11 u u u 
Bromotarm U 12 u u IS u 13 U 13 U 11 u u u 
4-Methyl-2-Pentanone u 12 u u 15 u 13 U 13 U 11 u u u 
2-Hexanone u 12 u u 15 u 13 U 13 U 11 u u u 
Tetrachloroethene U 12 u u IS u 13 U 13 U 11 u u u 
1.1,1.2-Tetraehloroeihane U 12 u u IS u 13 U 13 U 11 u u u 
Toluene u 1 BJ u 15 u 13 u 13 U 11 u u u 
CJhIorobenzene u 1 BJ u 15 u 13 u 13 U 11 u u u 
Ethylbenzene u 12 u u IS u 13 u 13 U 11 u u u 
Styrene u 12 U u IS u 13 u 13 U 11 u u u 
Total Xylenes u 12 u u 15 u 13 u 13 U 11 u u u 

Dilution Factor 1 1 1 1 1 1 1 
Sampling Os\a 6/25/93 8/25/93 6125103 8/26«3 8/26/93 8/24/93 8i/24/93 8/24/93 8/24/93 

Tentatively Menlified Compounds 

Unknown SHoxane (RT 21.33 min) J 290 J 
Unknown Stioxane (RT 21.40 min) 110 J 
Unknown SHoxane (RT 2423 min) 13 J 
Unknown (RT 24.17 min) 32 J 

Notes: 
'Data have not been validated 
(D)= Field Duplicate Sample 

AAC59VOA.WQ1 
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BFI - Rockingham Landfill 
inorganic Analytes In Sediment* 

August, 1993 
one: a  n nocKingnaiii 
SDG Number: m W A  S Case Number: 2 0671 
l-aboratory: ChemTech Consulting Group 

Sample Number 
Sample Location 

MAW-143 
RS-1 

I^W-144 
RS-1 

MAW-147 
RS-2 

MAW-148 
RS^2 

MAW-149 
RS-2(D) 

MAW-150 
RS-2(D) 

MAW-151 
RS<3A 

MAW-152 
R&3A 

MAW-153 
RS-4 

MAW-1S4 
RS4 

MAW-155 
S&6 

MAW-156 
SS-6 

Lab Number 18632S 18644S 18633S 18645S 18631S 1flR4,\S 18a^5S 18647S 186,16R 18648S 186278 18639S 
Matrix Sdl Sdl Sdl Sdl Sdl Sol Sol Sdl Soil Soil Sdl Sdl 
Date Unit CRDL IDL mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mort<g mg/Kg mo/Kb mg/Ka mo«g mg/Ka mg/Kd 

Aluminum 200 56 14400 12700 11200 13000 7960 12000 
Antimony 60 36 98 u 98 U 9  2 U 11.2 U 9.9 U 10.5 U 
Arsenic 10 4 28 2.7 2.8 2.7 B 1.5 B 7.6 
Barium 200 15 49.4 B 53.2 B 44.7 B 56.4 B 35.1 B 137 
Beryllium 
Catinium 

5 
5 

2 
3 

0.55 
0.82 

U 
U 

0.54 
0.82 

U 
U 

0.51 
0.77 

U 
U 

0.62 
0.93 

U 
U 

0.55 
0.83 

U 
U 

0.59 
0.88 

U 
U 

Cakjum 5000 357 .S380 3060 2780 2780 2260 41900 
Chromium 10 6 22.3 19.9 17.6 25.7 16.8 20 
Cobaft 50 8 15.5 13.9 13.7 12.1 B 8.9 B 17.9 
Copper 
IrCKi 

25 
100 

11 
18 

37.8 
26700 

36.7 
25500 

33.3 
23100 

30.1 
21900 

23.3 
14700 

66.6 
49800 

Lead 3 19 10.6 N 11.4 96 14.2 10.4 12.2 
Magnesium 
Manganese 
Mercuiy 

5000 
15 

0  2 

185 
7 

0.2 

8780 
636 
0.14 U 

6480 
703 
0.14 U 

5890 
675 
0.13 u 

6140 
420 

0.16 U 

3740 
272 
0.14 U 

6770 
3550 
0.15 U 

Nidcel 40 12 29.3 27.7 25.1 25.5 16.2 20.3 
Potessium 5000 380 2010 1840 1600 1570 856 B 1670 
Selenjum 
Silver 

5 
10 

2 
6 

0.55 
1.6 

U 
U 

0.54 
1.6 

U 
U 

0.51 
1.5 

u 
u 

0.62 
1.9 

U 
U 

0.55 
1.7 

U 
U 

5.9 
1.8 

U 
U 

Sodium 5000 204 181 B 200 B 201 B 254 B 182 B 499 B 
Thallium 10 2 0.55 U 0.54 U 0.51 U 0.62 U 0.55 U 0.59 U 
Vanadum 50 12 22 24.2 20.3 25.3 14.5 18.7 
Zinc 20 4 84.8 97.2 90.7 98.4 61.4 728 
Cvanide 1.4 U 1.4 U 1.4 U 1.6 U 1.4 U 1.5 U 

Sample Date 08/24/93 08/24«3 08/24/93 08/24/93 08/25/93 08/25/93 08/26/93 08/26«3 08/26/93 08/26/93 08/24/93 08/24/93 

Notes: 
'Data have not been validated 
(D)F)eM Duplicate Sample 

14-Mar-94,MWA143B.WQ1 
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Site: BFI FVxkingham 
SDG Number: KV\W143 Case Number: 2 
Laboratoiy: ChemTech Consulting Group 

Sample Number MAW-157 
Sample Location SS-8 
Lab Number 18629S 
Matrix Sdl 
Date Unit CRDL IDL mg/Ko 

Aluminum 200 56 3860 
Antimony 60 36 89 
Arsenic 10 4 2.1 
Barium 200 15 20 
Beryllium 
Catjmium 

5 
5 

2 
3 

0.49 
0.74 

CaWum 5000 357 1530 
Chromium 10 6 73.7 
Cobalt 50 8 7.2 
Copper 25 11 67.8 
Iron 100 18 25700 
Lead 3 19 13.5 
Magnesium 5000 185 2150 
Manganese 15 7 1130 
Mercuiy 0.2 0.2 012 
Nid<el 40 12 57 
Potassium 5000 380 466 
Selenium 5 2 0.49 
Silver 10 6 1.5 
Sodium 5000 204 155 
Thallium 10 2 0.49 
Vanadium 50 12 97 
Zinc 20 4 62.5 
Cvanide 

Sample Date 08/24/93 

Notes: 
'Date have not been validated 
(D)Fiekl Duplkate Sampie 

U 
B 
B 
U 
U 

B 

U 

B 
U 
U 
B 
U 
B 
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BFI • Rockingham Landfill 
inorganic Analytes In Sediment* 

August, 1993 

MAW-158 MAW-159 MAW-160 MAW-161 l\MW-162 
S&8 SS-9 SS-9 S&6A S&6A 

18641S 18630S 18642S 18628S 186408 
Sol Sdl Sdl Soil Sdl 


mg/Kg mg/Kg iiKJ/Kg mg/Ko mg/Kg 


7740 8630 
83 U 8.5 U 

2 B 3.1 
42.8 B 33 B 
0.46 U 0.47 U 
0.69 U 0.71 U 
5030 4710 
14.5 15.6 
9.4 B 106 B 

33.2 32.2 
19700 18500 

6.2 106 
4020 4400 
550 491 

0.12 U 0.12 U 
18.4 17 
1210 1190 

4.6 U 047 U 
1.4 U 1.4 U 
166 B 175 U 

0.76 B 0.76 B 
16.6 193 
57.1 65.9 

1.2 U 1.2 U 1.2 U 

08/24/93 08/24/93 08/24/93 08/24/93 0a/24>/93 
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