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APPENDIX I

GREAT BLUE HERON
FOOD WEB ASSESSMENT

1.00 INTRODUCTION

This report describes the methods used to estimate potential risks to wildlife associated with
exposure to sediment and surface water contaminants within Upper and Lower Simmons
Reservoirs, the Quarry Stream and Cedar Swamp Brook, and Sedimentation Ponds 2, 3 and 4
within the active portion of the Central Landfill property. The risk estimate for wildlife
exposure is based on assessment of risk to the great blue heron (4rdea herodias), a largely
piscivorous wading bird expected to utilize these exposure points as foraging habitat. An
exposure model which incorporates the feeding and foraging habits of the heron was used to
estimate the heron’s exposure to contaminants in sediment, surface water and in
representative prey organisms. Concentrations of organic contaminants in prey organisms
were estimated using a widely accepted model (Gobas, 1993) which predicts the
bioaccumulation of organic contaminants through an aquatic food-web. Assumptions used in
this model were intended to conservatively represent the trophic relationships of aquatic
species within the CLF Drainage Area (defined as Sedimentation Pond 4, Sedimentation
Ponds 2&3 and Channels, the Upper Simmons Reservoir, and the Lower Simmons
Reservoir). Bioconcentration factors presented in recently published regulatory and scientific
literature were used to estimate concentrations of inorganic contaminants in aquatic/semi-
aquatic species likely to be preyed upon by the heron. The exposure levels (doses) calculated
for the heron were compared to toxicological reference doses obtained from current literature
to assess the potential for adverse health effects. The following sections describe the
exposure model for the heron, the aquatic bioaccumulation models, input assumptions for the
models, the toxicological reference doses (RfDs), and the results of this preliminary risk
assessment for the great blue heron.

The selection of Contaminants of Potential Ecological Concern (COPECs) for the sub-areas
within the CLF Drainage Area was based on comparisons of OU2 contaminant
concentrations to background and toxicological benchmark concentrations. COPEC selection
is presented in Section 9.14 of the main RI report. CLF Drainage Area COPECs include
VOCs, SVOCs, PCB/Pesticides, and inorganic contaminants.

I-1



2.00 FOOD WEB EXPOSURE MODEL FOR THE GREAT BLUE HERON

The food chain model used for this evaluation estimates exposure of the indicator species to
COPECs within prey organisms, due to water consumption and incidental ingestion of
sediment. The model takes into consideration the daily food ingestion rate of the heron, the
proportions of diet made up by different types of affected prey organisms, and the proportion
of the feeding area which is comprised by the different exposure points being evaluated.

Exposure of receptors to site contaminants was estimated using the following formula:

ADDmg/kgday

where:
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Average Daily Dose of contaminant to the receptor based on mg/kg of body
weight/day.

Foraging area weighting assignment for exposure point 1 through n, used to
normalize the overall exposure point concentration based on the size of the
individual exposure points when multiple exposure points are being considered in the
particular run of the model.

Average concentration of contaminant in invertebrates within exposure point
1 through n; for organic contaminants this value was the average among
chironimidae, oligochaeta, and crayfish.

Fraction of receptors diet that is comprised of invertebrates.

Average concentration of contaminant in amphibians within exposure point 1
through n.

Fraction of receptors diet that is comprised of amphibians.

Average concentration of contaminant in fish within exposure point 1 through n; for
organic contaminants this was the average among the pumpkinseed and largemouth
bass.

Fraction of receptors diet that is comprised of fish.

Average concentration of contaminant in sediment within exposure point 1 through n.
Fraction of receptors diet that is comprised of sediment.

Average concentration of contaminant in surface water within exposure point 1
through n.

The daily rate of water ingestion expressed as a fraction of the receptor’s body
weight. FA = The fraction of the herons foraging area comprised by all exposure
points being considered for the particular run of the food web model. For this
assessment, the exposure points being considered were always assumed to comprise
the entire foraging area of the heron, thus FA always equals 1.

The daily rate of food ingestion expressed as a fraction of the receptor’s body weight.
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2.10_GREAT BRI UE HERON EXPOSURE ASSUMPTIONS

The following sections describe assumptions made regarding great blue heron feeding habits,
exposure durations, and present methods used to estimate the concentrations of contaminants
in the prey organisms of the heron.

> 11 E Duration and Feedine Habi

Information regarding the habitat and foraging requirements of the great blue heron
were obtained from EPA (1993a&b) and from DeGraaf and Rudis (1987). The following
paragraphs summarize information used to develop an exposure model for the heron.

The heron is a migratory species, and is likely to arrive in the vicinity of the Site in
the spring (coincident with the ice-melt) and likely flies south by October or November
(EPA, 1993a). Seasonal migration reduces the average daily exposure of the heron when
factored over the course of a year or more, however, this was not taken into account in the
model used for this evaluation. The reason for this is that the durations of the majority of the
toxicity tests used to derive benchmark doses were less than the length of time herons are
likely to spend on the site. Therefore, we assumed that if effects were to occur to the heron
they would occur over the course of the breeding season when the heron (or similar bird
species) may be expected to be at the Site. However, this assumption may be conservative
for some contaminants; the durations of the toxicity test used to derive benchmark doses for
Aroclor 1242, DDT and its degradation products, and mercury were longer than the period
over which the herons are expected to be at the site each year.

The aquatic foraging habitats of the great blue heron include shallow standing and
flowing waters up to 0.5 meters deep with firm substrate (EPA, 1993a). Studies which
document the foraging domains of great blue herons present results in units of linear
measurement (e.g., kilometers of shoreline), reflecting the dependence of the heron on
shallow water. The linear extent of defended foraging territory for individual herons ranges
from 0.129 km to 0.98 km (EPA, 1993b). The daily food ingestion rates for the heron has
been estimated at 0.18 grams of food per gram body weight per day. The composition of the
heron’s diet, estimated by averaging values for habitats similar to the Site reported in EPA
(1993b), includes approximately 81 percent fish, 3 percent amphibians, and 10 percent
macroinvertebrates. The remainder of the heron’s diet includes plants and non-aquatic
animals. Fish in the heron diet are reported to be 20 cm or shorter in length. EPA (1993a)
provides an estimated water ingestion rate for the heron of 0.045 grams/gram body weight per
day.

An incidental sediment ingestion rate for herons was estimated based on reported
ingestion rates for the semipalmated sandpiper. The semipalmated sandpiper feeds almost
exclusively on mud-dwelling invertebrates. We conservatively assumed that all of the
heron’s macroinvertebrate and amphibian foraging activities result in incidental ingestion of
sediment. The maximum reported sediment ingestion rate for the sandpiper, 30 percent
(1993b), was multiplied by the fraction of the diet comprised by amphibian and
macroinvertebrate portions of the heron’s diet (i.e., 0.13). The resulting incidental sediment
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ingestion rate of 3.9 percent was used in the exposure model for the heron. This is likely
conservative because macroinvertebrates ingested by herons are likely to be mainly epiphytic
rather than infaunal.

2.12_Expasure Points Evalnated

Surface water bodies evaluated in this assessment included the Upper Simmons
Reservoir (USR), Lower Simmons Reservoir (LSR), Sedimentation Ponds 2, 3, and 4, Cedar
Swamp Brook and the Quarry Stream. These are the waterbodies to which all of the surface
water from the landfill drains, and to which most of the groundwater drains. Therefore, these
water bodies have the greatest potential for impacts from the landfill. These exposure points
are referred to collectively as the Central Landfill Drainage Area (CLF Drainage Area).
Based on their topographic positions and contaminant concentrations, data from Cedar
Swamp Brook and Quarry Stream were combined with those for Sedimentation Ponds 2 and
3 (referred to as Sed Ponds 2&3 and Channels) to represent one exposure point. Because

sediment containment booms are present between the northern and southern basins of the
USR, the northern basin was also treated as an individual exposure point.

Several different runs of the food web model were performed. One run assumed that
an individual heron feeds throughout the CLF Drainage, thus data from all the sub-areas
within the CLF Drainage Area were incorporated in the body burden estimates for heron prey
items. For each of the remaining food web model runs we assumed that an individual heron
feeds exclusively within one of the CLF Drainage Area sub-areas, and data from only that
sub-area were incorporated into the body burden estimates. Assumptions regarding the
foraging area for each run of the model were as follows:

o The entire CLF Drainage Area was assumed to comprise 100% of the foraging
area of the heron. Exposure Point Concentrations (EPC) within each exposure
point (i.e., USR, LSR, Sed Ponds 2&3 and Channels, and Sed Pond 4) were
weighted based on the size of the exposure point, relative to the entire CLF
Drainage Area, to develop Feeding Area Normalized EPCs for the entire CLF
Drainage Area. The surface area of water within each exposure point was used as
a rough estimate of the relative amount of foraging area within that exposure
point. Thus, the EPCs within exposure point X were weighted by multiplying by:

Surface Water Area at Exposure Point X
Total Surface Water Area Within the CLF Drainage Area

Then, the Feeding Area Normalized EPCs were calculated by summing the
weighted EPCs from each exposure point. Table 1-22 presents a summary of the
weighting factors calculated for each exposure point.

e Sed Pond 4 was assumed to comprise 100 percent of the heron’s foraging area.

e Sed Ponds 2&3 and Channels (which includes Cedar Swamp Brook and the
Quarry Stream) were assumed to comprise 100 percent of the heron’s foraging
area.



e The Upper Simmons Reservoir was assumed to comprise 100 percent of the
heron’s foraging area.

e The Lower Simmons Reservoir was assumed to comprise 100 percent of the
heron’s foraging area.

« The North Basin of USR still contains significant amounts of potentially landfill-
derived sediments, which generally have higher concentrations than the naturally
deposited “original” sediments exposed in the main body of USR after dredging.
For this reason, and at the request of EPA, the North Basin of the USR (including
Cedar Swamp Brook delta within Upper Simmons Reservoir) was assumed to
comprise 100 percent of the heron’s foraging area.

Within each of these different exposure points, average concentrations within surface
water and sediment were used as the basis for estimating the exposure of herons to site
contaminants. Maximum concentrations were not used to estimate heron exposure to
COPECs because this would have produced an overly conservative assessment. The herons
feeding range (approximately 0.129 to 0.98 kilometers of shoreline) is large relative to the
habitat size provided by the different exposure points. Also, a fairly large numbers of surface
water and sediment samples (27 surface water sampling locations, and 36 sediment samples)
were used to represent the CLF Drainage area. Therefore, it is highly unlikely that any
individual heron would be exposed exclusively to an area with concentrations of COPECs
comparable to the maximum concentrations. In addition, because the CLF Drainage Area
was broken up into several smaller areas, if there were significant areas with COPEC
concentrations consistently higher than the rest of the CLF Drainage Area, these conditions
would be adequately represented by the average concentration for that exposure point.

However, in order to get an idea of the magnitude of difference between risk
estimates calculated using the averages, and risk estimates using the maximum COPEC
concentrations, the food web model for the Upper Simmons Reservoir was rerun using the
maximum concentrations. The results of the average-based and maximum-based risk
estimates for the Upper Simmons Reservoir are compared below.

2.13 Exposure Assumption Summary

The following assumptions were used as input parameters for the heron food web
model:

Contaminated Fraction of Feeding Area = 1

Total Daily Food Intake (ke/ke-day) = 0.18 (EPA. 1993)
Total Daily Water Intake (ke/kg-day) = 0.045 (EPA, 1993)
Fraction Composed of Fish = 0.81 (EPA. 1993}
Fraction Composed of Amphibians = 0.03 (EPA. 1993)
Fraction Composed of Invertebrates = 0.1 (EPA, 1993)
Fraction Incidentally Ingested Sediment = 0.039 (EPA, 1993)
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220 BODY BIIRDEN ESTIMATES FOR PREY ORGANISM

As discussed above, estimates of COPEC body burdens within heron prey organisms (and by
extension, heron exposure to COPECs) were based on average COPEC concentrations in
surface water and sediment of each exposure point. The use of maximum concentrations was
considered to be overly conservative, however, the magnitude of difference between risk
estimates based on average concentrations and those based on maximum concentrations is
discussed in Section 4.00.

) 21 Gobas Model for Organic. C. e Untal

In order to conservatively predict tissue concentrations of organic COPECs in aquatic
organisms inhabiting the surface waters adjacent to the Site, we applied the food-web
bioaccumulation model of Gobas (1993). We obtained a copy of the food-web computer
model from Gobas in 1995 (“A Bioaccumulation and Trophic Transfer Model for
Contaminants in Aquatic Food Webs - Version 1.00, May, 1994”). This model has been used
to produce the generic Food Chain Multipliers presented in the Great Lakes Water Quality
Guidance, and in EPA’s “Ambient Water Quality Criteria Derivation Methodology Human
Health Technical Support Document - Final Draft” (EPA, 1998). Each of these documents
provides detailed descriptions of the Gobas model.

The Gobas model allows estimation of bioavailable surface water contaminant
concentrations, tissue concentrations, lipid concentrations, bioconcentration factors (BCFs),
bioaccumulation factors (BAFs), fugacities, and uptake/elimination factors using site-specific
descriptions of sediment/water chemistry and trophic relationships. Input parameters
required include:

Molecular Weight (MW) for each COPEC

Henry’s Law Constant for each COPEC

Octanol-water partition coefficient (log Kow) for each COPEC
Dissociation constant (for ionizing substances only)
Concentration of suspended solids

Concentration of COPEC in suspended solids
Concentration of COPEC in sediment

Concentration of COPEC in surface water

. Organic carbon content of sediment and suspended solids
10. Organism weight

11. Organism lipid content

12. pH

13. Water temperature (Celsius)

14. Feeding Preferences (or trophic interactions)

O XN R WD =

Figure 1 depicts trophic relationship assumptions used in the Gobas model. Tables I-
1 through I-12 list chemical, physical and biological input parameters used to run the model.
Of the input parameters listed above, measured site-specific values were available for
concentrations of suspended solids, concentrations of organic COPECs in sediment,
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concentrations of organic COPECs in surface water, organic carbon contents of sediment, and
pH. We assumed that the organic carbon and organic COPEC content of suspended solids
equaled that of bottom sediment. Water temperature was assumed to be 18 degrees C (+-5
degrees). With the exception of Aroclor 1242, all physical constants for organic COPECs
were obtained from EPA Guidance documents (i.e. EPA, 1986 and EPA, 1998). Whenever
possible, lipid contents of species included in the food-web were obtained from EPA (1997).
Other lipid content assumptions were based on values reported in current scientific literature.
Reasonably conservative assumptions regarding organism feeding preferences were based on
information presented in EPA (1993a&b) and in Carlander (1977).

Based on a review of limnological literature, our assumption that the total organic
carbon (TOC) content of suspended solids is justifiable and conservative because the organic
content of resuspended matter may exceed the organic content of bottom sediment (Kawana
and Tanimoto, 1984). Other researchers (e.g. Meyers et al., (1984)) have shown that the
organic content of particulate matter within the top 1 meter of surface water is largely
composed of terrigenous lipid matter which is degraded slower than the lipid matter of
aquatic origin which dominates the suspended solids of deeper waters. Prey items of the
great blue heron are likely to spend the majority of the year in shallow water where organic
carbon content of suspended solids is higher, thus, bioavailability of organic contaminants in
these areas may be lower compared to deeper water. A data set for Lake Ontario summarized
by Campfens and Mackay (1997) documents the organic carbon fraction of sediment as 0.02
and the organic carbon fraction of suspended particles as 0.2, supporting the conservative
nature of our assumption. Because the relationship between the organic content of the
suspended solids and the predicted body burdens of aquatic organisms is roughly linear, this
conservative assumption may result in an approximately 3x to 10x overestimation of body
burdens (see Section 6.00).

The Gobas model requires input of surface water and sediment concentrations for
each contaminant being evaluated. If an organic contaminant was not detected in surface
water (and therefore was not a surface water COPEC for that exposure point) we input a
concentration of 1 x 107 mg/l, which is essentially a “zero” concentration. This value was
used because, based on trial runs with DDT, 1 x 107 is the point at which surface water
concentrations no longer have a significant influence on the estimated body burdens.

In a few cases (e.g., aldrin and DDT in the Lower Simmons Reservoir), organic
contaminants were detected in surface water but not sediment. With the exception of VOCs,
it is expected that contaminants found in surface water are also found in sediment, and that
the reason they were not detected is likely due to small sample size or high detection limits.
Therefore, in these cases, the sediment concentration was assumed to be one-half of the
average sediment MDL for that data set.

) 911 Gohas Bialogi |

Tables I-13 through I-17 present the body burdens and bioavailable surface
water concentrations calculated by the model. The sections below provide a brief overview
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of the formulas used in the model. More detailed descriptions of these formulas are presented
in Gobas (1993).

Ereely Dissalved Surface Water C. ons of COPEC

The Gobas model predicts the bioavailable (or “freely dissolved”) fraction of
a COPEC in surface water (Bioavailable Solute Fraction [BSF]), using the formula:

BSF = 1/(1 + (Kow x [OM]/dOM))

where [OM] is the concentration (kg/L) of organic matter in the water, Kow is the
octanol/water partitioning coefficient of the COPEC, and dOM is the density of the organic
matter (kg/L). The model uses the calculated BSF to predict body burdens of organisms in
the hypothetical food web.

OPEC.C : ons in Benthic I ]

The Gobas model predicts COPEC concentrations in benthic invertebrates
using the relationship:

CB x dL/LB = CS x dOC/OC = KLW x CP

where CB is the chemical concentrations in the benthic invertebrate (ug/kg wet weight), CS
is the concentration in the sediments (pg/kg dry weight), CP is the truly dissolved chemical
concentration in the pore water (ug/L water); LB is the lipid fraction of the benthic organisms
(kg lipid/kg organism), dL is the density of the lipids of the benthic organisms (kg/L), OC is
the organic carbon fraction of the sediments (kg organic carborn/kg sediment), dOC is the
density of the organic carbon fraction of the sediments (kg/L.) and KLW is the dimensionless
lipid water partition coefficient. Since dL and dOC are approximately the same, CB/CS
should be approximately similar for organic chemicals, namely, LB x dOC/OC x dL, or
simply LB/OC. Thus, uptake by benthic invertebrates is seen as being primarily dependent
upon the relationship between sediment organic carbon and the lipid fraction of the organism.

~OPEC.C ‘o0 in Fish and Amphibi

The Gobas model predicts COPEC concentrations in fish using estimates of
compound and species specific gill uptake rate constants, gill elimination rate constants,
metabolic transformation rate constants, dietary uptake rate constants, fecal egestion rate
constants, growth dilution, and feeding preferences. For the purposes of this risk assessment,
we assumed that bullfrog tadpoles would exhibit the same bioaccumulation tendencies as
fish. Bullfrog tadpoles are gilled and can spend as much as 3 years in the water before
metamorphosing into adults (EPA, 1993a).
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9 1 - Rody Burden Exfi
> 99 1 Renthic. Macroi brate. Ti

For exposure points in which an inorganic COPEC had been detected in
surface water, we estimated benthic invertebrate body burdens by multiplying the arithmetic
mean total surface water concentration of the COPEC by bioconcentration factors (BCFs) for
fish presented in EPA (1998b). If the COPEC was detected in sediment but not in surface
water, we estimated body burdens by multiplying the arithmetic mean sediment concentration
by the Invertebrate Accumulation Factors (IAFs) presented on Table I-18. The IAFs for
inorganics were calculated by dividing the COPEC-specific fish BCF from EPA (1998b) by
the Kdpw (bed-sediment to pore water partition coefficient) presented in EPA (1998b).

923 hibian T

Body burdens for amphibians were estimated by multiplying mean total
surface water concentrations by BCFs for fish presented in EPA (1998b). If an inorganic
COPEC was not detected in surface water but was present in sediments, amphibian body
burdens were calculated using the same method described above for invertebrates. In the
case of mercury, the sediment/amphibian BCF presented on Table I-19 was used.

222 3 Fish Tissue

Fish tissue samples (filets) were collected for inorganic analyses from the
Upper and Lower Simmons Reservoirs by Environmental Science Services (ESS) in 1993
and 1994. Reports produced by ESS are presented in Appendix K. Fish tissue analytes
consisted of cadmium, chromium, copper, lead, mercury, and zinc. With the exception of
zinc and mercury, none of the other inorganic contaminants were detected. Mercury was
detected in one tissue sample; 0.4 mg/kg wet weight (or about 2 mg/kg dry weight assuming a
fish tissue percent solid value of 20 percent) of mercury was detected in a sample from the
Upper Simmons Reservoir. Zinc was detected in all fish tissue samples; concentrations
detected ranged from 4.2 to 6.0 mg/kg wet weight (about 21 to 30 mg/kg dry weight) in the
Upper Simmons Reservoir, and from 2.1 to 8.6 mg/kg (about 11 to 43 percent dry weight) in
the Lower Simmons. Average concentrations of zinc were 5.0 and 4.9 mg/kg wet weight
(about 25 to and 24.5 mg/kg dry weight) in the Upper and Lower Simmons Reservoirs,
respectively.

One potential option for estimating fish tissue concentrations for the metals
analyzed but not detected by ESS was to use one-half the method detection limit as the body
burden value. However, MDLs for data collected by ESS were quite high, and had we used
those MDLs, this analytical artifact would have driven the results of our exposure estimate
for these metals. Therefore, with the exception of zinc (which was positively detected in each
fish sample), we estimated fish tissue concentrations for these, and other inorganic COPECs
using BCFs obtained from EPA (1998c) (Table 1-20). The average concentration of zinc
detected in fish tissue samples from the Upper Simmons was used to represent fish tissue
EPCs for the Upper Simmons, and the average concentration of zinc in fish samples from the
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Lower Simmons was used to estimate fish tissue concentration in that waterbody. ESS
reported fish tissue concentrations on an “as is” basis, which we took to mean on a wet
weight basis. Therefore, these values were used as reported to estimate daily doses to the
heron. Average fish tissue zinc concentrations for the Upper and Lower Simmons Reservoirs
are presented in Table 23.

If an inorganic COPEC was detected in surface water, the fish tissue
concentration was estimated by multiplying the arithmetic mean total surface water
concentration by the published BCF. If a contaminant was detected in sediment but not in
surface water, we estimated the fish tissue contaminant concentration by multiplying the
average sediment concentration by the sediment to fish BCFs presented on Table I-21, and by
the fraction of solid content in fish to calculate the fish body burden on a wet weight basis.
Fish species similar to species present in the reservoirs collected in a different study was
measured to have approximately 20 percent solids. Thus, we used 0.2 as the fraction of solid
content in fish.

3.00 REFERENCE DOSES FOR THE GREAT BLUE HERON

With the exception of the reference dose (RFD) for methoxychlor, RfDs for the great blue
heron were obtained from Sample et al. (1996). The RFD for methoxychlor was obtained
from EXTOXNET (1996). Tables I-33 through I-38 present RfDs for COPECs. Whenever
possible, we used both No Observed Adverse Effects Levels (NOAELs) and Lowest
Observed Adverse Effects Levels (LOAELS) in our risk evaluation. The following paragraphs
summarize the test endpoints upon which each RFD was based.

3.10 ORGANIC CONTAMINANTS

Acetone

Toxicological information regarding the effects of acetone on birds was not identified
in Sample er al., 1996. However, acetone toxicity data was available for rats, and thus we
used the LOAEL and NOAEL reported for the rat as our benchmarks for the Great Blue
Heron. Sample ef al., 1996 discussed a subchronic (90 days) study of the effects of acetone
applied orally in three doses (100, 500, and 2,500 mg/kg/d) to rats weighing approximately
0.35 kg and consuming 0.028 kg of food per day. Doses of 500 and 2,500 mg/kg/d lead to
significant kidney damage and increased kidney weights, but no differences were observed at
the lowest dose. Because the exposure duration did not include the rat’s reproductive
lifestage, 100 and 500 mg/kg/d were considered to be subchronic doses, and were cach
divided by an uncertainty factor of 0.1 to estimate the chronic NOAEL and LOAEL of 10 and
50 mg/kg/d, respectively.
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Chloromethane

Avian wildlife toxicity data for chloromethane (synonym: methyl chloride) was not
available in Sample ef al., 1996. However, NOAELs and LOAELs for mammals were
available, and we used the benchmarks identified in a chronic study (two years) of
chloromethane toxicity to rats. Four doses of chloromethane (5.85, 50, 125, and 250
mg/kg/d) were administered orally to rats of approximately 0.35 kg in body weight. No
effects were observed at the lowest dose, but changes in liver tissue were observed at
50/mg/kg/d. The chronic NOAEL and LOAEL were considered to be 5.85 and 50 mg/kg/d,
respectively.

Chlorchenzene

There was no toxicological information for chlorobenzene available for avian or
terrestrial wildlife in Sample ef al., 1996. However, toxicity studies for chlorobenzene were
described in the Agency for Toxic Substances and Disease Registry (ATSDR) toxicity profile
for chlorobenzene (1999). In a chronic study of rats orally exposed to chlorobenzene, altered
kidney weights were observed at the dose of 120 mg/kg/d. No effects were observed at
60 mg/kg/d. These doses were the lowest LOAEL and NOAEL reported in the ATSDR
profile. We divided these values by an uncertainty factor of 10 to estimate the LOAEL and
NOAEL for the great blue heron.

1,2-Dichlarobenzene and 1,4-Dichlorobenzene

There was no available toxicity information about the effects of 1,2- and 1,4-
dichlorobenzene on avian or terrestrial wildlife in Sample er al, 1996. However,
toxicological data for 1,4-dichlorobenzene was available in the ATSDR toxicity profile for
1,4-dichlorobenzene (1999). Moderate kidney damage was observed in male rats exposed to
150 mg/kg/d by gavage for 2 years in a chronic (2 years) study of the effects of 1,4-
dichlorobenzene on rats. This dose was the lowest reported chronic value in the ATSDR
toxicological profile. We divided this value by an uncertainty factor of 10 to estimate the
LOAELSs for 1,2- and 1,4-dichlorobenzene. Because a NOAEL for this particular effect was
not estimated and NOAELs for other effects were higher than 150 mg/kg/d in the studies
described in the ATSDR toxicological profile, we used the NOAEL reported for
chlorobenzene described above.

Butylbenzylphthalate

There were no data regarding the toxicity of butylbenzylphthalate to wildlife.
However, toxicological information about the similar compound di-n-butylphthalate was
identified in Sample et al., 1996, and we used the identified LOAEL and NOAEL for di-n-
butyl phthalate as surrogate benchmarks for butylbenzylphthalate. One dose of 10 mg of di-n-
butylphthalate per kg of food administered via diet to ringed doves during a four-week period
reduced eggshell thickness and water permeability of the shell. A LOAEL of 1.1 /kg/d was
calculated based on the dose applied, and the body weight (0.155 kg) and food consumption
rate (0.01727 kg/d) of ringed doves. Because the exposure period included the critical
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reproduction lifestage, this value was considered to be the chronic LOAEL, and the chronic
NOAEL was estimated by multiplying the chronic LOAEL by the uncertainty factor of 0.1.

Benzo(a)pyrene and Other PAHs

Toxicity studies of benzo(a)pyrene, benzo(a)anthracene, and benzo(b)fluoranthene to
avian wildlife were not available. However, there was information regarding the toxicity of
benzo(a)pyrene to mammals in Sample er al., 1996, and we used the test species LOAEL and
NOAEL each divided by an uncertainty factor of 10 for the purpose of this food web. Three
doses of benzo(a)pyrene (10, 40, and 160 mg/kd/d) was administered orally to mice. The
dose of 10 mg/kg/d induced reduction of weight and fertility impairment among offspring.
Because the exposure period included the reproduction lifestage, 10 mg/kg/d was considered
to be the chronic LOAEL, and the chronic NOAEL of 1 mg/kg/d was estimated by
multiplying the LOAEL by an uncertainty factor of 0.1.

Aldrin

Toxicological information regarding the effects of aldrin on avian wildlife were not
identified. However, because aldrin quickly breaks down to dieldrin in the body and in the
environment (ATSDR, 1989) we used the RfDs for dieldrin presented in Sample ef al.
(1996). Sample ef al. summarized a study of the effects of orally administered dieldrin to the
Barn owl. The single dose applied, 0.58 mg/kg, reduced eggshell thickness but did not have a
significant effect on the number of eggs laid, the number of eggs hatched, the percent of eggs
broken, or embryo or nestling mortality. Sample ef al. considered this exposure level to be a
No Observed Effects Level (NOAEL) and converted it to a RFD of 0.077 mg/kg/day using a
literature derived body weight and food consumption rate.

Benzene Hexachloride (BHC)

Sample et al. (1996) reviewed the wildlife toxicity of mixed isomers of Benzene
hexachloride (BHC). When exposed to 20 mg BHC/ kg food over a 90 day period, Japanese
quail experienced reduced egg hatchability and egg volume. No significant effects were
observed at dietary levels of 1 or 5 mg/kg. Sample ef al. calculated a NOAEL and a Lowest
Observed Effects Level (LOAEL) for birds of 0.563 mg/kg/day and 2.25 mg/kg/day from the
5 mg/kg and 20 mg/kg exposure levels, respectively. These calculations were conducted
using quail body weights reported in the original study and food consumption rates estimated
using an allometric equation.

Polychlarinated Rinhenyls (PCBS

Sample et al. (1996) reviewed the wildlife toxicity of mixed isomers of Aroclor 1242.
Neither fertility or hatching success were significantly reduced when Screech owls were
exposed to 3 mg/kg in diet over a period of two generations. Sample et al. considered this
exposure level to be a NOAEL for birds and calculated a NOAEL RFD of 0.41 mg/kg/day
using literature derived body weights and food consumption rates for the owl.
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Sample et al. (1996) also summarize a 17-week study of Ring-necked pheasant
exposure to Aroclor 1254 via weekly oral doses in gelatin capsules. The lowest test dose,
12.5 mg/bird/week, significantly reduced egg hatchability and was considered to be a
LOAEL. Sample et al. (1996) calculated a LOAEL dose of 1.8 mg/kg/day using a literature
derived body weight and assuming that the weekly dose could be divided by 7 to estimate a
daily dose.

Because RfDs for Aroclor 1232 could not be identified, we applied the RfDs for
Aroclor 1254. This should be a conservative assumption because of the higher chlorine
content of Aroclor 1254 and the perceived relationship between PCB chlorine content and
wildlife toxicity.

DDT and Metabolites (DDD and DDE)

Sample et al. (1996) summarized a study that documented the reproductive success of
pelicans exposed to DDT over a 5 year period. The pelicans were exposed to DDT via
consumption of anchovies, which were monitored for DDT concentrations over the course of
the study. The lowest anchovy DDT concentration documented, 0.015 mg/kg (wet weight),
was coincident with a reproductive success rate 30 percent below that required to maintain a
stable population. Both Sample ef al. and EPA (as cited in Sample et al.) have considered
this exposure level to be a chronic LOAEL. Sample ef al. estimated a chronic NOAEL by
multiplying the LOAEL by an uncertainty factor of 0.1. These exposure levels were
converted to NOAEL and LOAEL RfDs of 0.0028 mg/kg/day and 0.028 mg/kg/day using
literature derived pelican body weights and food consumption rates. It should be noted that
although DDD and DDE were not mentioned in the summary of this study provided by
Sample ef al. (1996). These compounds would be expected to occur along with DDT in the
anchovy tissue, and would likely have contributed to the observed toxicity to pelicans.
Therefore, the RfDs based on this study were applied to each DDT residue individually, but
were also considered to be applicable to the summed total of DDT residues (DDTR).

Tatal Chlordanes

Sample ef al. (1996) summarized a study that documented adverse impacts to red-
winged blackbirds exposed to three dietary levels of chlordane. The study documented a
26 percent mortality in test animals over a 10 week exposure period at an exposure level of
50 mg/kg. No adverse effects were observed in test animals at an exposure level of
10 mg/kg. Sample et al. considered the 10 mg/kg exposure to be a NOAEL and the 50 mg/kg
exposure to be a LOAEL. These values were converted to NOAEL and LOAEL RfDs of
2.14 mg/kg/day and 10.7 mg/kg/day using the body weight of the birds reported in the
original study and an allometric equation to estimate a food consumption rate.

Total Endasulfans
Sample et al. (1996) summarized a study that failed to document adverse impacts to

gray partridge exposed to three dietary levels (5, 25, and 125 ppm) of Endosulfan for 4 weeks
during a life stage critical to reproduction. The maximum dose applied was considered to be

I-13



a chronic LOAEL, and was converted to a RfD of 10 mg/kg/day using the body weight of the
birds reported in the original study and an allometric equation to estimate a food consumption
rate.

Methoxychlor

EXTOXNET (1996) cites a study which reported that dietary levels of methoxychlor
as high as about 145 mg/kg/day had no effects on reproductive function of male and female
chickens over 8 to 16 weeks. We conservatively divided this value by an uncertainty factor
of 10 to estimate a NOAEL of 14.5 mg/kg/day.

320 INORGANIC CONTAMINANTS

Aluminum

A chronic ( four month critical lifestage) study of silver exposed ringed doves was
described in Sample et al., 1996. A single dose of 1000 ppm of aluminum was administered
orally to ring doves via diet, and no effects were observed. Based on the food consumption
rate (0.017 kg/d) and body weight (0.155 kg), a chronic NOAEL was estimated to be 109.7

mg/keg/d.
Arsenic

Sample et al. (1996) summarized a chronic (7 months) study of cowbirds exposed to
arsenic in the form of copper acetoarsenite (approximately 44% arsenic). Four doses (25, 75,
225, and 675 ppm) were administered orally via the diet to cowbirds. Twenty percent
mortality was observed in the cowbird group exposed to 75 ppm, and no observed effects
were observed at 25 ppm. Based on body weight (0.049 kg) and food consumption rate
(0.01087 kg/d), the chronic LOAEL and NOAEL were calculated at 7.38 mg/kg/d and 2.46

mg/kg/d, respectively.
Barium

Sample et al. (1996) described a subchronic study of 1-day old chicks exposed to
eight doses (250, 500, 100, 200, 4000, 8000, 16,000, and 32,000 ppm) of barium hydroxide.
Five percent mortality was observed in the group exposed to 4000 ppm, and barium
exposures up to 2000 ppm lead to no significant effects. Based on body weight (0.121 kg)
and food consumption rate (0.0126 kg/d), subchronic LOAEL and NOAEL were calculated at
416.53 and 208.26 mg/kg/d, respectively. Chronic LOAEL of 41.7 mg/kg/d and chronic
NOAEL of 20.8 mg/kg/d were estimated by dividing the subchronic benchmarks by an
uncertainty factor of 0.1.



Beryllium

Information regarding toxicity of beryllium to avian wildlife was not available in
Sample et al., 1996. However, beryllium toxicity to rats was described in Sample et al.
(1996) and chronic NOAEL presented in this study were divided by an uncertainty factor of
10 to calculate this benchmark for the great blue heron. One dose of 5 ppm beryllium sulfate

was administered to rats orally in water, and produced no significant effects. Because the
study duration was greater than one year, this dose was considered to be the chronic NOAEL.

Cadmium

Sample ef al. (1996) cited a chronic (90 day critical life stage) study which evaluated
reproductive harm to mallard ducks exposed to cadmium chloride via diet. Body weights and
food consumption rates were obtained from the original study. The LOAEL dose (210 mg/kg
diet or 20.03 mg/kg/day) resulted in a significant reduction in egg-laying, while the NOAEL
dose (15.2 mg/kg diet or 1.45 mg/kg/day) had no effect. Scheuhammer (1991) mentions a

study that documented decreased egg production and eggshell thinning in chickens fed a diet
containing 48 mg/kg cadmium.

Although the large interval between the NOAEL and LOAEL introduces some
uncertainty, the study documented an ecologically relevant effect over a substantial exposure
period. Based on these uncertainties, our confidence in these benchmark doses is moderate.
It is reasonable to expect that exceedance of the LOAEL would elicit some effect on the local
population of herons, and that doses below the NOAEL would have no effect.

Chrominm

Sample ef al. (1996) described a chronic study (ten months) of black ducks exposed
to two doses (10 and 50 ppm) of trivalent copper in the diet. At 50 ppm, duckling survival
was reduced, but no effects were observed at 10 ppm. Based on the body weight (1.25 kg)
and food consumption rate (125 g food /day) of black ducks, and chronic LOAEL and
NOAEL were calculated to be 5 mg/kg/d and 1mg/kg/d, respectively.

Manganese

Sample et al. (1996) summarized a chronic study (75 days) of manganese toxicity to
20 day old Japanese quails. One dose of 5000 ppm manganese was administered to the birds

through the diet. Manganese consumption estimated at 977 mg/kg/d resulted in no
significant adverse effects. Thus, this dose was considered to be the chronic NOAEL.

Mercury

For the purposes of this risk assessment, we assumed that all of the mercury ingested
by the heron, including mercury associated with incidentally ingested sediment, would be in
the form of methylmercury. Methylmercury is substantially more toxic and bioaccumulative
than inorganic forms. Although nearly all (95-100%) of the mercury present in fish is
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methylmercury, obtained mostly from the diet, total concentrations of mercury in sediment,
water, and biota in lower trophic levels (below fish) are not reliable predictors of
methylmercury concentrations in fish (USGS, 1996). Generally the vast majority of mercury
in an aquatic ecosystem is in the inorganic form (about 95 to 99%), and the vast majority of
mercury in an aquatic ecosystem is found in the sediments (USGS, 1996).

Sample et al. (1996) summarized a study that documented reproductive impairment
in mallard ducks exposed to 0.5 mg/kg methylmercury dicyandiamide in diet over three
successive generations. Sample ef al. considered this exposure level to be a LOAEL and
derived a NOAEL by multiplying by an uncertainty factor of 0.1. Sample et al. converted
these values to NOAEL and LOAEL RfDs of 0.0064 mg/kg/day and 0.064 mg/kg/day using a
literature derived body weight and the food consumption rate reported in the original study.

Nickel

Sample et al. (1996) summarized a study that documented the effects of dietary nickel
on Mallard ducklings exposed to three exposure levels for 90 days. Ducklings exposed to
1,069 mg/kg nickel experienced reduced growth and 70 percent mortality, while those
exposed to 774 mg/kg did not experience adverse effects. Sample ef al. considered the 1,069
exposure to be a LOAEL and the 774 mg/kg exposure to be a NOAEL. These values were
converted to NOAEL and LOAEL RfDs of 77.4 mg/kg/day and 107 mg/kg/day using body
weights reported in the original study and a literature derived food consumption rate.

Selenium

Samnple et al. summarized several studies that documented adverse effects to avian
receptors exposed to dietary selenium. We conservatively applied RfDs derived from the
study that reported the lowest measured effects levels. This study reported a reduction in
mallard duckling survival after exposure to 8 mg/kg dietary selenium over 100 days, with no
adverse effects reported at a level of 4 mg/kg. Sample e al. considered 8 mg/kg to be a
LOAEL and 4 mg/kg to be a NOAEL. These values were converted to NOAEL and LOAEL
RfDs of 0.4 mg/kg/day and 0.8 mg/kg/day using body weights and food consumption rates
reported in the original study.

Silver

There was no available information regarding silver toxicity to avian or terrestrial
wildlife in Sample et al. (1996). However, in a review paper of silver toxicity and
bioaccumulation by Ratte, 1999, silver toxicity to mammals was described. No observed
adverse effects were observed to mice orally exposed to silver in the form of silver chloride at
the dose of 18.1 mg/kg/d. This dose was the lowest NOAEL reported in Ratte (1999).
Therefore, we divided the NOAEL for mice by an uncertainty factor of 10 to estimate to
NOAEL for the great blue heron.



Thallium

Toxicological information regarding thallium exposure to avian wildlife was not
available in Sample ef al. (1996), but a subchronic (60 days) thallium exposure study to
mammalian wildlife was described. One dose of 10 ppm thallium administered orally to rats
resulted in reduced sperm motility. The mean daily intake of thallium was estimated to be
0.74 mg/kg/d, and this dose was considered to be the subchronic LOAEL. The chronic
LOAEL of 0.074 mg/kg/d was estimated by multiplying the value by an uncertainty factor of
0.1, and the chronic NOAEL of 0.0074 mg/kg/d was estimated by multiplying the chronic
LOAEL by 0.1.

Vanadium

A chronic (12 week) study of mallard ducks exposed to three doses (2.84, 10.36, 110
ppm) of vanadium in the diet was described by Sample ez al. (1996). No adverse effects were
observed at 110 ppm. Based on body weight (1.17 kg) and food consumption weight (0.121
kg/d), the chronic NOAEL was calculated to be 11.38 mg/kg/d.

Zinc

Sample et al. (1996) summarized a chronic study (44 weeks) of white leghorn hens
exposed to three doses (20, 200, 2000 ppm) of supplemental zinc plus 28 ppm of zinc in the
diet. Reduced egg hatchability was observed at 2028 ppm, but no adverse effects were
observed at 48 and 228 ppm. Based on body weight and food consumption rate (1.935 kg
and 123 g/d, respectively in the 228 ppm dose group, and 1.766 kg and 114 g/d, respectively
in the 2028 dose group) the chronic NOAEL and LOAEL were calculated to be 14.5 mg/kg/d
and 131 mg/kg/d, respectively.

4.00 RISK ESTIMATES FOR THE GREAT BLUE HERON

EPCs were converted to estimated daily doses using the exposure assumptions described in
Section 2.00. Weighted EPCs are presented on Table 1-24, 1-25, and 1-26. These estimated
doses are presented on Tables I-27 through I-32. Estimated daily doses were compared to the
toxicological RfDs (LOAELs and NOAELS) described above, and comparisons are presented
on Tables I-33 through I-38. Comparisons are presented as Toxicity Quotients (TQs), which
are simply the estimated dose divided by the RfD. TQs have been summed to yield Hazard
Quotients (HQs); HQs were calculated separately for the organic contaminants and the
inorganic contaminants, and also as a total HQ for the exposure point. Table I-39 presents a
summary of contaminants which exceeded their LOAELs or NOAELs, and presents those
HIs which are greater than 1.

In evaluating exceedances of the RiDs, emphasis is given to exceedances of the LOAELs.

LOAEL-based TQs greater than 1 indicate that the estimated dose exceeded a dose which has
been shown to cause adverse effects to a test organism. Exceedance of a NOAEL, on the
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other hand, indicates that the predicted exposure level is greater than the highest known
“safe” level of exposure, but does not necessarily indicate that there is a significant level of
risk. There are often great discrepancies and wide intervals between literature reported
NOAELs and LOAELs. For instance, the LOAEL for heron exposure to cadmium
(20.03 mg/kg/day) is nearly 14 times greater than the NOAEL of 1.45 mg/kg/day.
Conversely, the LOAEL for heron exposure to nickel, 107 mg/kg/day, is only slightly higher
than the NOAEL of 77.4 mg/kg/day. Our assessment places a higher degree of confidence in
NOAELSs which do not differ greatly from the original study’s LOAEL.

Table 1-33 summarizes TQs for the CLF Drainage Area. Butylbenzylphthalate slightly
exceeded the NOAEL, with a TQ of 1.93, but did not exceed the LOAEL. The pesticide
DDT slightly exceeded the LOAEL-based RfD, with a TQ of 3.66. The LOAEL based TQ
for total DDTR was 3.75. Beryllium slightly exceeded the NOAEL with a TQ of 1.33; there
was no available LOAEL-based RfD for beryllium. The estimated dose of mercury slightly
exceeded the NOAEL, with a TQ 4.74, but did not exceed the LOAEL. The estimated dose
of thallium exceeded the LOAEL with a TQ of 7.36, and exceeded the NOAEL with a TQ of
73.6. The NOAEL and LOAEL-based total HQs were 122 and 12.4, respectively.

Table I-34 summarizes TQs for the heron based on the assumption that the Upper Simmons
Reservoir comprises the entire foraging range of a heron. None of the contaminants exceeded
LOAEL RfDs. The LOAEL-based HQs for organic COPECs was less than one.
Butylbenzylphthalate slightly exceeded the NOAEL-based RfD with a TQ of 3.57. Beryllium
slightly exceeded its NOAEL with a TQ of 1.57. The NOAEL and LOAEL-based total HQs
were 0.7 and 8.6, respectively.

To gauge the magnitude of difference the use of maximum sediment and surface water
concentrations would make to the risk estimates for the heron, the heron food web model for
the Upper Simmons Reservoir was re-run using maximum concentrations. In general,
maximum-based TQs for individual COPECs were on the order on 50 percent to 4 times
higher than the average-based TQs; the LOAEL-based and NOAEL-based total HIs
calculated using maximums were about 2 times greater than those based on average COPEC
concentrations. Use of maximum concentrations did not result in LOAEL exceedances by
any of the individual COPEC, however the LOAEL-based total HI increased from 0.7 based
on average concentrations to 1.8 based on maximum concentrations. Use of the maximum
concentrations resulted in additional exceedances of the NOAEL by individual contaminants;
these exceedances were by DDT (and DDTR), and thallium, with NOAEL-based TQs of 1.1
(2.0), and 5.8, respectively. The NOAEL-based total HQ increased from 8.6 based on
average concentrations, to 21 based on maximum concentrations.

Table 1-35 summarizes TQs for the north basin of the Upper Simmons Reservoir. None of
the contaminants exceeded LOAEL RfDs. NOAEL-based RfDs were slightly exceeded by
butylbenzylphthalate, DDE, total DDTR, and thallium with TQs of 2.82, 1.20, 2.70, and 6.73
respectively. The total NOAEL and LOAEL-based HQs were 16.4 and 1.6, respectively.
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Table 1-36 presents TQs based on the assumption that the Lower Simmons Reservoir
comprises the entire foraging range of a heron. DDT, total DDTR, and thallium exceeded the
LOAEL RfDs with TQs of 6.45, 6.54, and 12.8, respectively. Beryllium slightly exceeded its
NOAEL with a TQ of 1.19. The NOAEL and LOAEL-based total HQs were 193 and 19.8,

respectively.

Table 1-37 summarizes TQs for Sed Ponds 2&3 and Channels. Estimated doses of
benzo(a)anthracene, benzo(a)pyrene, and mercury exceeded their RfDs with LOAEL TQs of
1.3, 3.1, and 4.01, respectively. The NOAEL and LOAEL-based total HQs were 90 and 8.7,
respectively.

Table I-38 summarizes TQs for Sed Pond 4. Butylbenzylphthalate was the only COPEC to
exceed its RfDs: the estimated daily dose exceeded the LOAEL dose with a TQ of 1.4, and
the NOAEL-TQ was 14.4.

5.00 RISK CHARACTERIZATION FOR THE GREAT BLUE HERON

The following paragraphs express the results of the food web analysis for the heron within the
context of available toxicological information and contaminant distribution at the site. The
intention of this section is to characterize and describe potential risks to receptors, and to
provide a technical narrative supporting the risk estimates. Although sources of uncertainty
in the risk estimate are mentioned throughout this risk description, more detailed discussions
of uncertainties are presented in Section 6.00.

5.10 RISKS FROM DDTR

DDT and total DDTR were the only PCB and pesticide COPECs which resulted in estimated
doses above their LOAELs. Estimated doses of DDT/DDTR exceeded the LOAEL for the
entire CLF Drainage Area, however, this exceedance was the result of a 0.0001 mg/l
detection of DDT in a single unfiltered surface water sample (sample SW98-54) from the
Lower Simmons Reservoir. Given the highly hydrophobic nature of DDT and the fact that
DDT was not detected in Lower Simmons Reservoir sediment, it is likely that the detection
was due to suspended matter in the sample. Although suspended solids were not detected in
this sample at a MDL of 10 mg/l, if it is assumed that TSS is present at one-half the MDL the
concentration of DDT associated with the suspended solids would only need to be
0.00002 mg/kg to account for the 0.0001 mg/l detection. If this outlying surface water data
point is not included in the input data set for the Gobas model, none of the sediment EPCs for
DDT or DDTR are high enough to result in an exceedance of the LOAEL RfD.

Given the agricultural history of the USR and LSR watershed, and the pattern of detection for
DDT, DDE, and DDD it is unlikely that DDTR present in these waterbodies resulted from
Central Landfill. Although risks to the heron from ingestion of DDTR cannot be ruled out
due to the single detection in sample SW98-54, it is unlikely that the landfill contributed to
this risk estimate.
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520 RISKS FROM MERCURY

The risk estimates suggest that herons may be exposed to potentially harmful dietary mercury
concentrations while foraging at the sedimentation ponds, where estimated mercury doses
exceeded the LOAEL RfD. As described in Section 3.20, the RfDs used for evaluation of
heron exposure to mercury were based on a study in which methylmercury dicyandiamide
was administered to mallard ducks, resulting in a significant reduction in reproductive
success. It should be noted that mallards may possess less capability to detoxify
methylmercury than other duck species, and piscivorous birds such as the heron likely
possess a greater ability to detoxify methylmercury than do non-piscivorous birds like
mallards (EPA, 1997 - Volume VI).

The Massachusetts Department of Environmental Protection (MA DEP) recently published a
report documenting the sediment, water and fish tissue mercury concentrations found in 24 of
the state’s “least-impacted” waterbodies (MA DEP, 1997). Sediment mercury concentrations
ranged from 0.029 mg/kg to 0.425 mg/kg (average = 0.22 mg/kg). The average fish tissue
concentrations were 0.31 mg/kg (yellow perch), 0.40 mg/kg (largemouth bass), and 0.14
mg/kg (brown bullhead). The EPA Mercury Study Report to Congress (EPA, 1997 - Volume
I1I) reported a nationwide mean bass tissue concentration of 0.38 mg/kg.

EPA (1997 - Volume VI) concluded that predatory wildlife, particularly piscivorous (fish-
eating) birds and mammals are potentially at risk from consumption of methylmercury in
contaminated prey. The risks to wildlife were concluded to be greatest in regions receiving
the highest levels of atmospheric mercury deposition, notably the Northeast.

The mean mercury concentrations detected in sediment samples for each of the exposure
points evaluated in the heron risk characterization were within the range reported for
relatively unimpacted waterbodies, and the fish tissue concentrations calculated for the
exposure model are similar to tissue concentrations measured in fish from other freshwater
lakes in the region. The risk estimate for heron exposure to mercury in fish is consistent with
other risk estimates for piscivorous wildlife (e.g., EPA, 1997). Based on available
information regarding regional contamination of waterbodies by atmospherically deposited
mercury, it is unlikely that the risks to herons associated with consumption of mercury are
related to the landfill.

530 RISKS FROM _BUTYIBENZYIPHTHALATE, THALLIUM, BENZQO(A)-
ANTHRACENE, AND BENZO(A)PYRENE

Butylbenzylphthalate slightly exceeded its LOAEL in Sedimentation Pond 4 with a TQ of
1.44. However, as discussed in Section 4.0, there were no benchmarks identified for
butylbenzylphthalate. ~ Thus, we conservatively used the LOAEL-based RfD for
di-n-butylyphthalate, which was the lowest reference dose for a phthalate based compound
reported for avian wildlife in Sample ef al., 1996. Additionally, results from Sedimentation
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Pond 4 were based on a single surface water sample. Because the exceedance of the LOAEL
was less than a factor of two, we do not expect the potential for risk to the great blue heron in
Sedimentation Pond 4.

The estimated daily dose for thallium exceeded the LOAEL in Lower Simmons Reservoir
with a TQ of 12.8. However, there were no available thallium RfDs for avian wildlife. Thus,
we used the LOAEL reported for the rat divided by an uncertainty factor of ten. Based on the
uncertainty of this benchmark, we do not believe the exceedance of the LOAEL is indicative
of potential for risk to the great blue heron in Lower Simmons Reservoir (See Section 6.00).
We would not expect the actual LOAEL for avian wildlife to be comparable to the reference
dose based on thallium toxicity to the physiologically dissimilar rat.

The RfDs used for both benzo(a)anthracene and benzo(a)pyrene, were based on a LOAEL for
rats of 10mg/kg/day divided by an uncertainty factor of 10 to account for the extrapolation
from mammals to birds. Estimated daily doses for these PAHs resulted in LOAEL TQs of
just 1.3 and 3.1 in the Sed Ponds 2&3 and Stream Channels exposure area. Since the
LOAEL TQs are less than 10, the use of mammal RfDs for birds presents a high degree of
uncertainty, and the Sed Ponds 2&3 and Stream Channels exposure area consists of
engineered waterbodies which are used to manage migration of sediments from the landfill
facility, it is our opinion that these PAHs do not present a significant risk of harm to herons or
similar birds which may feed within Sed Ponds 2&3 and Stream Channels.

6.00 UNCERTAINTIES

As mentioned above, we conservatively assumed that the total organic carbon (TOC) content
of suspended solids (TSS) in each of the exposure points equaled the mean TOC content of
the bottom sediment. Current scientific literature suggests that this assumption may
underestimate the TSS TOC content by an order of magnitude (e.g., Campfens and Mackay,
1997). Table I-40 presents an analysis of the effect of TSS TOC on body burdens predicted
by the Gobas model. For this analysis, we used sediment and surface water data from the
Upper Simmons Reservoir North Basin, and varied the TSS TOC input from the mean
sediment fraction of 0.02065 to a TSS TOC input one order of magnitude higher (0.2065).
The analysis was performed for Aroclor 1254, DDT, DDE, and DDD.

Assuming a higher TSS TOC content consistently results in significant decreases in predicted
body burden concentrations and freely dissolved surface water concentrations. The decreased
concentrations with increased TSS TOC are the result of greater predicted sorption to TSS.
The contaminant with the highest log Kow, DDE, showed the greatest change with a change
in TSS TOC. Fish tissue concentrations of DDT and its metabolites were approximately 6 to
8 times higher when the sediment TOC was used to estimate TSS TOC. The conservative
uncertainty associated with this assumption may have resulted in an overestimation of
potential risks to great blue heron populations.
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As noted in Section 3.20, total concentrations of mercury in sediment, water, and biota in
lower trophic levels (below fish) are not reliable predictors of methylmercury concentrations
in fish (USGS, 1996). To reduce the possibility that prediction of tissue concentrations from
sediment or water concentrations would underestimate field conditions, we made reasonably
conservative assumptions regarding mercury bioconcentration.  The predicted tissue
concentrations of mercury were generally slightly higher than the detection limits used in the
1993 ESS study of mercury in the USR and LSR (see Appendix K), confirming that the
bioconcentration calculations for mercury are unlikely to have underestimated fish tissue
concentrations. However, based on available data regarding mercury distribution in the
northeastern U.S., it is likely that fish tissue do contain some low level of methylmercury.

There is a high degree of uncertainty in the use of the reference dose based benchmarks for
1,2-dichlorobenzene, 1,4-dichlorobenzene, chlorobenzene, benzo(a)pyrene, benzo(a)-
anthracene, benzo(b)fluoranthene, beryllium, and thallium. These benchmarks reported in
Sample et al. (1996) were derived from studies of toxicological effects to mammals using rat
or mice as the test species. Interclass differences in physiological, biochemical, and
behavioral factors including uptake, metabolism, and disposition would most likely result in
significant differences in the toxicity of these contaminants between avian and mammalian
species. Sample ef al. (1996) stated that interclass extrapolation would carry a high degree of
uncertainty, and was not performed for the purpose of deriving benchmarks for avian and
mammalian wildlife receptors.
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File No. 31864-00
Page 1 of 2
TABLE I-1 2/9/01

SEDIMENTATION PONDS 2 AND 3 SEDIMENT
SUMMARY OF ANALYTICAL DATA
Central Landfill - OU2 Remedial Investigation
Johnston, Rhode Island

(ppm)

Volatile Organic Compounds

1,1,1-Trichloroethane 179 0.002 SED95-15 0.002
Acetone 2179 00728 - 0.20 SED95-37 0.043
Chlorobenzene 579 0.004 - 0.044 SED95-14 0.012
Methyl ethyl Ketone 3/9 0.01 - 0.07 SED95-37 0.017
Toluene 1/9 0.01 SEDS5-37 0.006

Semivolatile Organic Compounds

1,4-Dichlorobenzene /9 0.046 SED9541 0.046
4-Methylphenol /9 0.057 - 0.38 SED9540 0.226
Acenaphthene /9 0.055 - 0.10 SED9540 0.078
Anthracene /9 0.052 - 0.30 SED9540 0.178
Benzo{a)anthracene /9 0.12 - 1 SED95-40 0.308
Benzo{(a)pyrene /9 0.12 - 0.98 SED9540 0.294
Benzo(b)fluoranthene /9 0.138 - 1.5 SED95-40 0.444
Benzo{g,h,i)perylene /9 0.058 - 0.34 SED95-40 0.14
Benzo(k)fluoranthene /9 0.051 - 0.23 SED95-37 0.122
bis(2-Ethylhexyl)phthalate /9 0.525 - 3.1 SED95-37 1.244
Butylbenzylphthalate /9 0.073 - 0.494 SED95-35 0.222
Carbazole /9 0.055 - 0.11 SED95-40 0.076
Chrysene /9 0.119 - 1 SED95-40 0.305

/9 0.1 - 0.22 SED95-35 0.174
/9 0.05 - 0.37 SED95-37 0.188

Di-n-butylphthalate
Di-n-octylphthalate

00 B OO 00 W 00 = O K 00 W ~2 00 =) ) 00 00 00 W D H

Dibenzofuran /19 0.089 SED95-40 0.089
Fluoranthene /9 0.24 - 1.6 SED95-40 0.501
Fluorene /9 0.063 - 0.12 SED9540 0.087
Indeno(1,2,3,d)pyrene /9 0.051 - 0.31 SED95-40 0.111
Phenanthrene /9 0.130 - 0.97 SED95-40 0.333
Phenol /9 0.088 - 0.1 SED9540 0.094
Pyrene /9 0.235 - 1.9 SED95-40 0.581
Pesticides/PCBs

Aldrin 6 /9 0.0027 - 0.012 | SED95-37 0.004
alpha-Chlordane 1/9 0.0081 SED95-40 0.002
gamma-Chlordane 379 00020 -  0.0062 SED95-40 0.002
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File No. 3136400
Page 2 of 2
TABLE I-1 2/9/01

SEDIMENTATION PONDS 2 AND 3 SEDIMENT
SUMMARY OF ANALYTICAL DATA
Central Landfill - OU2 Remedial Investigation

Johnston, Rhode Island

(ppm)
Metals
Aluminum, total 97/9 4440 - 19800 SED95-41 13829
Arsenic, total 8/9 1.1 - 10.8 SED95-14 44
Barium, total 9/9 22 - 245 SED95-15 145
Beryllium, total 979 1.30 - 42 SED9541 23
Cadmium, total 3/9 0.51 - 09 SED95-40 0.26
Calcium, total 91/9 485 - 9460 SED95-40 4558
Chromium, total 8 /9 8 - 76.2 SED95-14 32
Cobalt, total 91/9 3 - 226 SED95-37 14
Copper, total 8/9 14 - 81.8 SED95-40 37
Iron, total 9/9 6400 - 37100 SED9541 24228
Lead, total 9/9 6 - 179 SED95-40 68
Magnesium, total 9/9 504 - 9310 SED95-14 4407
Manganese, total 9/9 112 - 1210 SED95-15 673
Mercury, total 71/8 0.035 - 1 SED9541 0.17
Nickel, total 8 /8 2 - 25 SED95-37 11
Potassium, total 9179 671 - 10100 SED95-37 5368
Sodium, total 1/9 153 SED9540 38
Vanadium, total 9/9 4 - 43 SED95-37 25
Zinc, total 9/9 45 - 467 SED9540 224
Wet Chemestry
Cadmium 9/9 18 - 76 SED95-41 47.5
Copper 9/9 470 - 6200 SED95-40 3158
Mercury 5179 0.51 - 177 SED95-35 203
Nickel 519 210 - 2000 SED95-14 6358
Zinc 9/9 7600 - 34000 SED95-37 17756
AVS 9179 1500 - 130000 SED95-37 59189
SEM/AVS ratio 91/9 0.14 - 0.95 ND 04
Percent Organic Carbon 9/9 0.13 - 32 SED95-40 1.3
Percent Solids 9/9 44 - 85.0 ND 62.9
Total Organic Carbon (TOC) 9/9 1270 - 31500 SED95-40 14790
pH 9/9 6.6 - 8 SED95-37 73
Notes:

1. For the purpose of calculating arithmetic mean concentrations, one-half the method detection limit was
used to represent the concentrations of constituents reported as non-detects (ND), and the method detection
limit was used to represent the concentrations of constituents reported as "BMQL".

2. Analytical results were based on sediment samples: SED95-14, SED95-15, SED95-22, SED95-23, SED95-34, SED95-35,
SED95-37, SED95-40, and SED9541 collected in December 1995. SED 95-14 and SED 95-15 were coliected from
Cedar Swamp Brook, and SED95-22 and SED95-23 were collected from Quarry Stream.
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File No. 31864-00
Page 1 of 2

TABLE I-2 28001

SEDIMENTATION PONDS 2 AND 3 SURFACE WATER
SUMMARY OF ANALYTICAL DATA
Central Landfill - OU2 Remedial Investigation

Velatile Organic Compounds

1,1,1-Trichloroethane
Benzene
Chlorobenzene
Chloromethane
Ethylbenzene
Toluene

Semivolatile Organic Compounds

4-Methyliphenol
Butylbenzylphthalate
Phenol

Pesticides/PCBs
Aldrin
Total Metals

Aluminum, total
Arsenic, total
Barium, total
Beryllium, total
Cadmium, total
Calcium, total
Chromium, total
Cobalt, total
Copper, total
Cyanide, total
Iron, total

Lead, total
Magnesium, total
Manganese, total
Mercury, total
Nickel, total
Potassium, total
Selenium, total
Sodium, total
Vanadium, total
Zinc, total

Johnston, Rhode Island
(ppm)
1/9 0.00069 SW95-41 5.20E-04
1/9 0.00053 SW95-14 5.00E-04
5/9 0.001 - 0.00550 SW95-14 2.58E-03
3/9 0.00063 - 0.00125 SW95-22 6.70E-04
1/9 0.00125 SW95-34 5.80E-04
2/9 0.00056 - 0.00500 SW95-22 1.01E-03
1/9 0.00525 SW9s-22 2.81E-03
1/9 0.00225 SW9s-22 2.25E-03
1/9 0.01475 SW95-22 3.86E-03
2/9 0.00001 - 0.00002 SW9s-35 1.00E-05
91/9 0.1 - 1.6 SW95-37 6.30E-01
179 0.0020 SW95-23 1.34E-03
9/9 0.0244 - 0.068 SW95-37 5.50E-02
7/9 0.0004 - 0.004 SW95-22 1.17E-03
4/9 0.0002 - 0.001 SW95-40 2.10E-04
9/9 7.1 - 529 SW95-40 3.35E+01
6/9 0.0006 - 0.0021 SW95-35 1.20E-03
6/9 0.0006 - 0.0019 SW95-14 1.07E-03
179 0.0039 SW95-23 3.27E-03
1/9 0.0115 SW95-40 5.72E-03
9/9 1.1 - 4.2 SW95-14 2.65E+00
5/9 0.0 - 0.0 SW95-23 2.47E-03
9/9 2.1 - 10.4 SW95-14 7.87E+00
9/9 0.1 - 29 SW95-14 1.53E+00
7/9 0.0001 - 0.0008 SW95-23 3.00E-04
2/9 0.0016 - 0.0059 SW95-37 3.13E-03
9/9 0.9900 - 21.7500 SW95-40 1.08E+01
1/9 0.0039 SW95-34 2.03E-03
9/9 69 - 52.2 SW95-34 3.34E+01
6/9 0.001 - 0.006 SW95-37 2.65E-03
9/9 0.018 - 0.387 SW95-37 7.22E-02

g:\31864.223131864-00 Jjc\calcs\eco-tablZ 230023w.xis\PONDS 283 SW SUM



File No. 31864-00
Page 2 of 2

TABLE 1-2 sl

SEDIMENTATION PONDS 2 AND 3 SURFACE WATER
SUMMARY OF ANALYTICAL DATA
Central Landfill - QU2 Remedial Investigation

Johnston, Rhode Island
(ppm)

Dissolved Metals

Aluminum (Al) 1/9 0.39 SW95-23 4.73E-02
Arsenic (As) 179 0.0025 SW95-23 1.27E-03
Barium (Ba) 9/9 0.03 - 0.11 SW95-35 6.14E-02
Beryllium (Be) 2/9 0.00 - 0.00 SW95-22 8.00E-04
Cadmium (Cd) 1/9 0.00044 SW95-23 1.90E-04
Calcium (Ca) 979 8.75 - 67.00 SW95-22 4.09E+01
Chromium (Cr) 1/9 0.0013 SW95-23 6.90E-04
Cobalt (Co) 1/9 0.0018 SW95-23 6.30E-04
Copper (Cu) 1/9 0.0049 SW95-23 1.84E-03
Iron (Fe) 4/9 0.98 - 1.82 SW95-14 6.66E-01
Lead (Pb) 1/9 0.0017 SW95-23 6.30E-04
Magnesium (Mg) 9/9 2.88 - 14.90 SW95-14 9.46E+00
Mangancse (Mn) 979 0.15 - 4.20 SW95-14 1.79E+00
Nickel (Ni) 3/9 0.0019 - 0.02 SW95-35 4.74E-03
Potassium (K) 8/9 1.58 - 15.00 SW9541 1.03E+01
Selenium (Se) 3/9 0.01 - 0.01 SW95-14 3.89E-03
Sodium (Na) 8/9 18.20 - 69.70 SW95-14 4.08E+01
Vanadium (V) 579 0.0031 - 0.0048 SW95-14 2.66E-03
Zinc (Zn) 1/9 0.07 SW95-22 1.51E-02
Wet Chemistry

Ammonia (N) 9/9 0.2 - 8.8 SW95-34 4.13E+00
Hardness 9/9 43 - 290 SW95-40 1.59E+02
Nitrate (N) 9/9 0.1 - 7.6 SW95-40 2.06E+00
Nitrite (N) 8/9 0.005 - 0.2 SW95-41 5.51E-02
Phosphate, total 8/9 0.045 - 0.4 SW9s-14 1.71E-01
Total Dissolved Solids (TDS) 9/9 70 - 340 SW95-34 2.49E+02
Total Kjeldahl Nitrogen (TKN) 7179 2.1 - 13.7 SW9541 6.60E+00
Total Suspended Solids (TSS) 6/9 6.5 - 48 SW95-34 1.33E+01

Notes:

1. For the purpose of calculating arithmetic mean concentrations, one-half the method detection limit was used to represent
the concentrations of constituents reported as non-detects (ND), and the method detection limit was used to represent the
concentrations of constituents reported as "BMQL".

2. Analytical results based on time averaged concentrations for surface water samples: SW95-40, SW9541, SW95-34, SW95-35, and
SW95-37.
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SEDIMENTATION POND 4 SEDIMENT
SUMMARY OF ANALYTICAL DATA
Central Landfill - OU2 Remedial Investigation

Johnston, Rhode Island

TABLE I-3

(ppm)

File No. 31864.00
Page 1 of 1
2/9/01

Metals

Aluminum, total
Barium, total
Beryllium, total
Calcium, total
Chromium, total
Cobalt, total
Copper, total
Iron, total
Magnesium, total
Manganese, total
Nickel, total
Potassium, total
Vanadium, total
Zing, total

Wet Chemestry

Cadmium

Copper

Nickel

Zinc

AVS

SEM/AVS ratio

Percent Organic Carbon
Percent Solids

Total Organic Carbon (TOC)
pH

— e
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5590
98
0.1

1550
84
7.1
10.9

9470

3500
144
3.2

3910
114
24

450
500
2000
21000
0.14
0.18
80
1810
6.2

SED95-24
SED95-24
SED95-24
SED95-24
SED95-24
SED95-24
SED95-24
SED95-24
SED95-24
SED95-24
SED95-24
SED95-24
SED95-24
SED95-24

SED9Y5-24
SED95-24
SED95-24
SED95-24
SED95-24
SED95-24
SED95-24
SED95-24
SED95-24
SED95-24

5590
98
0.1

1550

11
9470
3500

144
3.2
3910
11.4
24

450
500
2000
21000
0.14
0.18
80
1810
6.2

Notes:

1. For the purpose of calculating arithmetic mean concentrations, one-half the method detection limit was used to represent the
concentrations of constituents reported as non-detects (ND), and the method detection limit was used to represent the concentrations of

constituents reported as "BMQL".

2. Analytical results were based on sediment samples: SED95-24.
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File No. 31864 .00
Page 1 of 2

TABLE 14 2/9/01

SEDIMENTATION POND 4 SURFACE WATER
SUMMARY OF ANALYTICAL DATA
Central Landfill - QU2 Remedial Investigation
Johnston, Rhode Island

(ppm)

Semivolatile Organic Compounds

Butylbenzylphthalate 1/1 0.010 SW95-24 0.010
Total Metals

Aluminum, total 171 0.042 SW95-24 0.042
Arsenic, total 171 0.004 SW95-24 0.004
Barium, total 1/1 0.038 SW95-24 0.038
Calcium, total 1/1 21 SW95-24 21.100
Chromium, total 1/1 0.002 SW95-24 0.002
Cobalt, total 171 0.001 SW95-24 0.001
Copper, total 171 0.009 SW95-24 0.009
Iron, total 171 0.136 SW95-24 0.136
Magnestum, total 1/71 6.5 SW95-24 6.525
Manganese, total 1/1 0.044 SW95-24 0.044
Mercury, total 171 0.001 SW95-24 0.00058
Nickel, total 1/1 0.003 Sw95-24 0.0027
Potassium, total 1/1 9.0 SW95-24 9.040
Sodium, total 171 12 SW95-24 11.945
Vanadium, total 1 /71 0.002 SW95-24 0.002
Zinc,total 1/1 0.034 SW95-24 0.034
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TABLE I4

SEDIMENTATION POND 4 SURFACE WATER
SUMMARY OF ANALYTICAL DATA
Central Landfill - OU2 Remedial Investigation

File No. 31864.00
Page 2 of 2
2/9/01

Dissolved Metals

Arsenic (As)
Barium (Ba)
Beryllium (Be)
Calcium (Ca)
Chromium (Cr)
Cobalt (Co)
Copper (Cu)
Iron (Fe)
Magnesium (Mg)
Manganese (Mn)
Nickel (Ni)
Potassium (K)

Wet Chemistry

Ammonia (N)

Hardness

Nitrate (N)

Nitrite (N)

Phosphate, total

Total Dissolved Solids (TDS)

Johnston, Rhode Island
(ppm)

1/1 0.003
171 0.031
171 0.000
1/1 37.6
1/1 0.001
171 0.001
1/1 0.012
1/1 0.007
1/1 7.4
171 0.005
171 0.002
1/1 8.9
1/1 0.2
1/71 230
1/1 1.00
1/1 0.01
1/1 0.18
1/1 190.0

SW95-24
SW95-24
SW95-24
SW95-24
SW95-24
SW95-24

0.003
0.031
0.00041
37.6
0.001
0.001
0.012
0.007
7.44
0.005
0.0019
8.86

0.2
230

0.01
0.18
190

Notes:

1. For the purpose of calculating arithmetic mean concentrations, one-half the method detection limit was used to
represent the concentrations of constituents reported as non-detects (ND), and the method detection limit was used to
represent the concentrations of constituents reported as "BMQL".

3. Analytical results based on surface water samples: SW95-24.

G:\31864.7223\31864-00 LIC\CALCS\ECO_TAB\Z230ews4 xIs\Pond 4 Surface Water Sum

QA: CJH DATE: 08/14/97
CFW Date: 11/17/98
Al Date: 11/18/98



TABLE I-5

UPPER SIMMONS RESERVOIR SEDIMENT
SUMMARY OF ANALYTICAL DATA
Central Landfill - OU2 Remedial Investigation

Johnston, Rhode Island

(ppm)

File No. 31864.00
Page 1 of 2
2/9/01

Volatile Qrganic Compounds
1,1-Dichloroethane 1/17 0.004 SED93-26-0 4.00E-03
2-Hexanone 1/17 0.057 SED93-26-0 1.94E-02
Acctone 13 /17 0.024 - 0.335 SED93-26-0 1.03E-01
Benzene 3/17 0.006 - 0.021 SED93-29-ORE 1.18E-02
Carbon Disulfide 4 /17 0.004 - 0.1135 SED93-26-0 2.78E-02
Chlorobenzene 6/17 0.003 - 0.076 SED9542 2.06E-02
Methy! ethyl Ketone 9/17 0.01 - 0.1185 SED93-26-0 3.32E-02
Methylene Chloride 9/17 0.01 - 0.045 SED93-27-0 1.86E-02
Styrene 1/17 0.005 SED93-26-O0 5.00E-03
Tetrachlorocthene 1/17 0.012 SED93-26-0 8.81E-03
Toluene 4 /17 0.002 - 0.041 SED93-22-0 1.67E-02
Trichloroethene 1 /17 0.003 SED93-22-0 3.00E-03
Xylenes 1 /17 0.02 SED93-26-0 1.18E-02
Semivolatile OQrganic Compounds
2-Methylnaphthalene 2712 0.039 - 0.047 SED93-21-1 4.30E-02
Acenaphthene 2/12 0.062 - 0.0755 SED98-51 6.88E-02
Acenaphthylene 3/712 0.012 - 0.059 SED93-211 4.03E-02
Anthracene 6/12 0.036 - 022 SED98-51 1.12E-01
Benzo(a)anthracene 7712 0.125 - 0.7 SED98-51 3 63E-01
Benzo(a)pyrene 7712 0.12 - 0.545 SED98-51 3.14E-01
Benzo(b)fluoranthene 7712 0.195 - 0.985 SED98-51 3.97E-01
Benzo(g,h,i)perylene 6 /12 0.054 - 0.21 SED95-42 1.35E-01
Benzo(k)fluoranthene 6 /12 0.14 - 0.26 SED93-25-0 2.18E-01
bis(2-Ethylhexyl)phthalate 12 /12 0.042 - 18 SED95-43 2.11EH00
Butylbenzylphthalate 3/12 0.029 - 0.345 SED98-51 2.25E-01
Carbazole 2/5 0.065 - 0.16 SED98-51 1.13E-01
Chrysene 8/ 12 0.023 - 0.775 SED98-51 3.70E-01
Di-n-butylphthalate 8 /12 0.028 - 02 SED93-21-0 1.24E-01
Di-n-octylphthalate 2/5 0.495 - 235 SED95-43 5.00E+00
Dibenz(a,h)anthracene 3/5 0.049 - 0.357 SED98-51 1.83E-01
Dibenzofuran 2/12 0.039 - 0.3215 SED98-51 2.42E-01
Diethylphthalate 2/12 0.042 - 0.0865 SED93-26-0 5.50E-02
Fluoranthene 11 /712 0.012 - 1.45 SED98-51 4.43E-01
Fluorene 4 /12 0.023 - 0.105 SED98-51 7.15E-02
Indeno(1,2,3-c,d)pyrenc 5712 0.1 - 0.2 SED95-42 1.64E-01
Naphthalene 2/12 0.036 - 0.051 SED98-51 4.35E-02
Phenanthrene 71712 0.12 - 0.975 SED98-51 3.70E-01
Pyrenc /12 0.01 - 1.65 SED98-51 4.18E-01
Pesticides/PCBs
4.4-DDD 6/9 0.0042 - 0.013 SED98-50 6.35E-03
4 4'-DDE 4/9 0.0028 - 0.012 SED98-52 4.75E-03
44-DDT 5/9 0.0018 - 0.047 SED98-50 8 64E-03
alpha-Chlordane 3/9 0.0035 - 0.0071 SED93-21-1 2.99E-03
delta-BHC 3/6 0.0055 - 0.0093 SED98-52 4 41E-03
Endosulfan-sulfate 1/6 0.0026 SED95-43 2.28E-03
Endosulfan 1 1/6 0.0051 SED98-52 2.00E-03
gamma-Chlordanc 3/9 0.0017 - 0.0046 SED93-21-1 2.18E-03
Methoxychlor 1/6 0.01 SED98-51 9.25E-03
PCB 1232 276 0.041 - 0.064 SED98-52 3 83E02
PCB 1242 279 0.06 0.066 SED93-21-1 3.67E-02
PCB 1254 3/9 0.042 - 0.087 SED98-52 g

1864 2233 [864-00.LJCVCALCS\ECO_TABV.230csus YS\SED_all_SUM QA: AJ Datc: 11/18/98




File No. 31864.00
TABLE I-5 Page 2 of 2
2/9/01
UPPER SIMMONS RESERVOIR SEDIMENT
SUMMARY OF ANALYTICAL DATA
Central Landfill - OU2 Remedial Investigation

Johnston, Rhode Island
(ppm)

Metals

Aluminum, total 18 / 18 3470 - 21300 SED98-50 1.26E+04
Arsenic, total 9/1 0.58 - 13.8 SED98-50 3.93E+00
Barium, total 18 / 18 30.7 - 145 SED98-50 7.34E+01
Beryllium, total 11 /11 0.83 - 29.8 SED98-50 1.27E+01
Cadmium, total 11 /11 0.25 - 47 SED98-50 1.81E+00
Calcium, total 18 / 18 617 - 12700 SED93-27-O 3.89E+H03
Chromium, total 11 /11 6.4 - 19.8 SED98-50 1.20E+01
Cobalt, total 13 /18 1.9 - 12.2 SED98-50 4.32E+00
Copper, total 9/11 13.4 - 36.1 SED93-26-0 2.05E+01
Cyanide, total 3/5 1.4 - 149 SED98-50 5.09E+00
Iron, total 18 / 18 2560 - 37500 SED93-23-1 1.45E+04
Lead, total 18 / 18 52 - 879 SED98-50 4.31E+01
Magnesium, total 18 / 18 458 - 2445 SED9543 1.44E+03
Manganese, total 18 / 18 23.5 - 1130 SED98-50 4.81E+02
Mercury, total 5/18 0.105 - 0.16 SED93-25-0 1.25E-01
Nickel, total 14 /18 6.435 - 55.4 SED93-23-1 1.36E+01
Potassium, total 15 /18 572 - 4120 SED93-23-1 1.49E+03
Selenium, total 5/11 0.45 - 2.05 SED93-26-0 1.04E+00
Sedium, total 16 7 18 102 - 1010 SED93-29-ORE 2.95E+H02
Vanadium, total 18 / 18 9 - 223 SED93-23-1 3.90E+01
Zinc, total 18 / 18 13 - 351 SED98-50 1.44E+02
Wet Chemestry

Cadmium 12712 0.00050 - 100 SED95-42 1.08E+01
Copper 12/12 0.011 - 2200 SED95-42 3.33E+02
Mercury 2/12 03 - 0.6 SED95-42 7.51E-02
Nickel 12712 0.025 - 1390 SED9543 1.86E+02
Zinc 2712 0.354 - 11600 SED95-42 1.79E+03
AVS 11712 0.46 - 58000 SED95-42 8.04E+03
SEM/AVS ratio 12 /12 0.118 - 6.40 SED93-25-0 1.19E+H)0
Percent Organic Carbon 12/ 12 1.16 - 16 SED93-23-0 1.08E+H)1]
Percent Solids 13 /13 12.3 - 63 SED95-43 3.40E+01
Total Organic Carbon (TOC) 13 /13 12700 - 160000 SED93-23-0 1.11E+05
pH 2/2 6 - 6.7 SED95-43 6.3SE+00
Lead 10 /10 0.009 - 0.812 SED93-22-0 1.14E-01

Notes:

1. For the purpose of calculating arithmetic mean concentrations, one-half the method detection limit was used to represent the concentrations of
constituents reported as non-detects (ND), and the method detection limit was used to represent the concentrations of constituents
reported as "BMQL".

2. Analytical results were based on samples: SED93-21-1, SED93-23-1, SED93-21-0, SED93-22-0, SED93-23-0, SED93-24-0, SED93-25-0, SED93-2
SED93-28-0, SED93-29-ORE, SED93-30-0, SED93-31-0, SED95-42, SED95-43, SED98-50, SED98-51 and SED98-52.

QA: TLB Date: 8/27/97
G\31864.223\31864-00 LIO\CALCS\ECO _TAB\Z230¢sus. XIs\SED_all_SUM QA: AJ Date: 11/18/98



Fike No. 31864.00
Page 1 of 2
2/9/01

TABLE 1-6

UPPER SIMMONS RESERVOIR SURFACE WATER
SUMMARY OF ANALYTICAL DATA (ppm)
Central Landfill - OU2 Remedial Investigation

Johnston, Rhode Island

Volatile Organic Compounds

1,1,2-Trichloroethane 1/13 0.0006 SW95-42 5.08E-04
1,2-Dichlorobenzene 1/13 0.002 SW95-42 6.15E-04
1,2-Dichloropropane 1/10 0.0008 SW95-42 5.30E-04
1,4-Dichlorobenzene 2/13 0.002 - 0.004 SW95-42 8.85E-04
Acctone 3/13 0.002 - 0.004 SW95-06 2.92E-03
Benzene 2/13 0.001 - 0.002 SW95-42 6.54E-04
Carbon Tetrachloride 1713 0.001 SW95-42 5.15E-04
Chlorobenzene 7/13 0.001 - 0.088 SW95-42 1.00E-02
cis-1,2-Dichloroethene 1/13 0.001 SW95-42 5.23E-04
Tetrachloroethene 1713 0.001 SW95-42 5.08E-04
Semivolatile Organic Compounds

bis(2-Ethylhexyl)phthalate 1713 0.006 SW95-42 2.77E-03
Butylbenzylphthalate 3/13 0.002 - 0.004 SW95-04 2.71E-03
Di-n-butylphthalate 1/13 0.002 SW95-04 2.00E-03
Diethylphthalate 1/13 0.002 SW98-52 2.00E-03
Pesticides/PCBs

delta-BHC 1/13 0.00001 SW95-42 5.58E-06
Total Metals

Aluminum, total 71/16 0.0888 - 1.35 SW95-43 2.56E-01
Arsenic, total 4 /16 0.0011 - 0.0023 SW95-07 1.17E-03
Barium, total 16 / 16 0.0461 - 0.189 SW95-42 7.50E-02
Beryllium, total 8/16 0.0003 - 0.0016 SW95-43 3.83E-04
Cadmium, total 2/8 0.0003 - 0.0006 SW95-42 2.25E-04
Calcium, total 16 /16 29 - 73 SW95-42 4.31E+01
Chromium, total 4/ 16 0.0027 - 0.0072 SW95-42 1.99E-03
Cobalt, total 3/16 0.0017 - 0.0047 SW95-42 1.06E-03
Copper, total 3/16 0.0067 - 0.0075 SW95-08 4.02E-03
Cyanide, total 2/19 0.01 - 0.01 SW95-04 4.78E-03
Iron, total 16 / 16 0.63 - 42 SW95-42 1.53E+00
Magnesium, total 16 /16 8.21 - 50.6 SW95-42 1.49E+01
Manganese, total 16 /16 1.36 - 14.9 SW9542 3.25E+00
Nickel, total 8/16 0.0075 - 0.023 SW95-08 7.98E-03
Potassium, total 16 /16 11 - 59.3 SW95-42 1.68E+01
Selenium, total 1716 0.006 SW95-42 2.20E-03
Sodium, total 16 / 16 42 - 212 SW95-42 7.29E+01
Thallium, total 2716 0.0026 - 0.02 SW95-42 2.82E-03
Vanadium, total 8/16 0.005 - 0.012 SW95-42 3.32E-03
Zinc,total 279 0.023 - 0.06 SW95-07 1.93E-02

QA: CJH DATE: 8/1497
G:\31864.723\31864-00. LIOCALCS\ECO_TAB\Z230ewus.xIs\SW_R-1 & R-2_SUM QA: A1 DATE: 11/18/98



File No. 31864.00
Page 2 of 2
2/9/01

TABLE 1-6

UPPER SIMMONS RESERVOIR SURFACE WATER
SUMMARY OF ANALYTICAL DATA (ppm)
Central Landfill - OU2 Remedial Investigation

Johnston, Rhode Island
Dissolved Metals
Barium (Ba) 11711 0.03 - 0.17 SW95-42 6.28E-02
Calcium (Ca) 11/ 1 33.8 - 60.8 SW95-42 4.46E+01
Cobalt (Co) 1/11 0.003 SW95-42 6.32E-04
Copper (Cu) 2711 0.008 SW95-09 3.23E-03
Iron (Fe) 2/ 11 0.53 - 0.605 SW95-43 1.13E-01
Magnesium (Mg) 11 /11 7.8 - 378 SW95-42 1.41E+01
Manganese (Mn) 11711 1.32 - 11.6 SW95-42 2.52E+00
Nickel (Ni) 2/11 0.006 SW95-42 4.47E-03
Potassium (K) 10/ 11 5.76 - 12.4 SW95-43 1.04E+01
Selenium (Se) 6 /11 0.005 - 0.018 SW95-42 6.14E-03
Sodium (Na) 11 /11 34.7 - 141 SW95-42 6.58E+01
Vanadium (V) 2711 0.005 - 0.011 SW95-42 3.27E-03
Wet Chemistry
Ammonia (N) 13/13 1.4 - i3 SW95-42 10.3
Hardness 13 /13 105 - 389 SW95-42 166
Nitrate (N) 13 /13 0.39 - 3.1 SW95-42 1.4
Nitrite (N) 12 /13 0.02 - 0.23 SW98-50 0.05
Phosphate, total /11 0.12 - 0.62 SW98-52 0.27
Total Dissolved Solids (TDS) 13/13 3.8 - 810 SW95-42 255
Total Kjeldahl Nitrogen (TKN) 10 /10 2.4 - 40 SW95-42 10.7
Total Suspended Solids (TSS) 10 /13 10 - 130 SW98-51 26.6
Notes:

1. For the purpose of calculating arithmetic mean concentrations, one-half the method detection limit was used to represent
the concentrations of constituents reported as non-detects (ND), and the method detection limit was used to represent the
concentrations of constituents reported as "BMQL".

3. Analytical results based on surface water samples: SW95-04, SW95-05, SW95-06, SW95-07, SW95-08, SW95-09, SW95-42, and
SW95-43 collected on December 15,1995, and October 3,1996, and SW98-50, SW98-51 and SW98-52 collected on May 27, 1998.

QA: CJH DATE: 8/14/97
G:\31864.723\31864-00 LIOCALCS\ECO_TAB\Z230ewus.xls\SW_R-1 & R-2_SUM QA: AJ DATE: 11/18/98



e No. 1136400

Page 1ot
TABLE 17 fovh

NORTH BASIN SEDIMENT
SUMMARY OF ANALYTICAL DATA (ppm)
Ceutral Landfill - OU2 Rermedial bwestigation

Johoston, Rhode Istand
Volati .
Acetoe 215 002 - 030 SED9%-31 717802 -
Carbon Disulfide /5 0.004 SED95-43 4.00E-03
Chioroberoene ais 900 - Qo8 SED95-42 2.28E-02
Methyl el Keone 21/5 001 - .07 SED98-S1 220602
Toluene Lis 0.002 SED95-42 2.00E-03
Semivolotile Organic Compowndy
2-Mctiyinephthelen: 276 0.04 - 005 SED?3-21-1 4.30E-02
Accnaphthene 216 0.06 - 0.08 SED98-51 6.88E-02
Acenaphthylene 376 00t - Q06 SED93-21-1 4.03E-02
Astiracene 616 0.04 - 02 SED98-51 LI2E-01
Bexzo(anthracene 6176 0.13 - (] SED98-51 3 84E-01
Berzo(a ypyrene 616 012 - 0.55 SED98-51 3.23E-01
Berzo(bMuranthen: 616 020 - 09 SED98-51 4 42E-01
Berzo(ghui)peryieas 616 0.05 - 021 SE195-42 1.35E-01
Bevzo(kiwrsnthor: 516 0.16 - 026 SED§3-24-1 2 24E-01
bis(2-Ethylhexy ypixhalaie 676 0.74 - 8 SED9543 4.09E+00
Butylberzytphthalate 176 03% SED98-51 273601
Carbazoic 274 0.07 E 016 SED98-51 11360
Clrysene 616 014 - (%} SED98-51 4 30E-01
Di-n-butylpahulate 376 0.03 - 015 SED93-21-1 103E-01
Di-o-octytpivhalarr 274 03 B 235 SED9543 6.12E+00
Diberz(a hiarthracene 3/4 005 - 036 SED98-51 1 83E-01
Diberzofran 216 om - 03 SED98-51 2 28E-01
Fluorantheoe 676 026 - 145 SED9%-51 7.37E-01
Fluorene 4/6 0.02 - 01 SED98-51 7 15E-02
Indeno(1 2 3-¢ d)pyrene s16 0.10 . 020 SEDR3-21- 1 64101
Naphthalene 276 004 . 005 SED9R-51 435E.02
Phenanthrene 6/6 0ls - 098 SED98-51 401E-08
Pyrene 616 023 . 1.65 SED9%-51 703601
Peaticides PCE
4.4-DDD 416 0.004 - o012 SED95-42 6.04E-03
4,4-DD¥: 3176 0.008 - 0012 SET98.52 5.33E-03
44-DDT 316 0.004 - 0.008 SED98-52 423803
Aldrin L6 0.0024 SED93-21-1 129603
alpha-Chiordanc 176 0004 - 0.007 SED93-21-1 3.636-03
delia-BHC 2/ 0.008 - 0009 SED98.32 4.46E-03
Endosul fur sulfatc 1745 0.0026 SED95-43 2.28E-03
Endosulfin 145 0.005 SED98-52 2.21E-03
ganmma-Chiordare 36 o007 . 0 0046 SED93-21-1 2.42E-03
Methoxychlor 145 0010 SED98-51 7.08E-03
PCB 1232 215 0.041 . 0.064 SED93-52 322502
PCB 1242 216 0.060 - 0.066 SED93-21-1 3 00E-02
PCB 1254 376 0042 . 0087 SED98-52 431E-02
Metals
616 3470 - 21200 SEDG3-23 1.25E+04
545 1.80 - 8.2 SED98-52 5 08E«00
6/6 5110 - 1240 SED93-23-1 B.G4E+O|
5/ 083 - 71 SEI98-52 3 68E+00
53 025 - 19 SED98-52 1.16E+00
6/6 1270 - 2675 SED9543 2 04E+03
575 a5 - 156 SED98-52 1.19E+0L
616 340 - u SED95-43 6 STE+00
1/ 2030 - 269 SED98-52 1.9SE+01
2174 140 - 77 SED98-52 2 64E+00
616 Mo - 37500 SEDS3-23-1 221E+04
616 a2 - 78 SED95-42 5.99E+01
616 1150 - 2445 SED95-43 1.83E+03
616 383 - 736 SED9R-52 S31E+02
4ai6 o1 - 015 SED95-42 118E0]
616 6.90 - 55.4 SED93-23-1 2.40E401
Ste 1280 - 4120 SED93-23-1 2476403
irs 045 SED93-21-1 4 50E-01
416 H? - 259 SED#8-52 131E+02
6176 3 - 23 SED93-23-1 7 29E+01
616 109 - 324 SED93-23- 1 96E+02
242 2% - 100 6 4SE+01
272 1800 - 2200 2 00E+03
112 03 - 1 4 50E-01
2112 840 - 1390 L 12E+03
112 9900 . 11600 1ORE+04
2712 44600 - 58000 S.43E+04
SEM/AVS ratio 2112 025 - 0129 2 70E-01
Percent Organic Carbon 212 | - 3 210E+00
Percent Solids 212 61 - 63 6.20E+01
Total Orgarac Carbon (TOC) 212 12700 - 28600 207E+04
pH 212 6 - 7 6.35EH0
Notcs
| For te purpose of srithmetic jous, ove-half the method detection limit was used 1o represent the conoentrations of
constitaenis reported as non-detects (ND), and the method delection limit was beed 10 represers the concenranons of constiuents
reporiced as "BMQL”

2 Anslvtical resulls were besed on samples: SED93.21-[, SED93-23-1, SED95-08. SED95-42. SE95-43. and SED98-51, and SED98-52

1 Multiple sarples collecied fom the same location were averaged together 10 oblain an averaped concentration (or that focation These
were wod n the of the averages presented above

4 Cmmmmﬂhmmw(xgsm&dhmdu)hwbecnmn—lmdmdubhlapmm
(TOC) comert of the sodimont sample using the Bllowing rmals; Contaminert (mg'kg) TOC (mg/ke) x 10° (/) =
Contaminant mg/tg'TOC

G31864 7233 1364-00 LICCALCS ECO TABZ2Memb i SED SUM QA TLB Dewc: #7797



File No. 31864.00
Page 1 of 2
2/9/01

TABLEI- 8

NORTH BASIN SURFACE WATER
SUMMARY OF ANALYTICAL DATA (ppm)
Central Landfill - OU2 Remedial Investigation

Johnston, Rhode Island

Volatile Organic Compounds

1,1,2-Trichloroethane 1/6 0.0006 SW95-42 5.17E-04
1,2-Dichlorobenzene 1/6 0.002 SW95-42 7.50E-04
1,2-Dichloropropane 1/4 0.0008 SW95-42 5.75E-04
1,4-Dichlorobenzene 2/6 0.002 - 0.004 SW95-42 1.33E-03
Acetone 276 0.003 - 0.004 SW98-51 2.92E-03
Benzene 2/6 0.001 - 0.002 SW95-42 8.33E-04
Carbon Tetrachloride 1/6 0.0007 SW95-42 5.33E-04
Chlorobenzene 5/6 0.002 - 0.088 SW9542 2.08E-02
cis-1,2-Dichloroethene 1/6 0.0008 SW95-42 5.50E-04
Tetrachloroethene 1/6 0.0006 SW95-42 5.17E-04
Semivolatile Qrganic Compounds

bis(2-Ethylhexyl)phthalate 1/6 0.006 SW95-42 3.08E-03
Butylbenzylphthalate 1/6 0.002 SW95.08 2.00E-03
Diethylphthalate 1/6 0.002 SW98-52 2.00E-03
Pesticides/PCBs

delta-BHC 1/6 0.000012 SW95-42 6.17E-06
Total Metals

Aluminum, total 4/6 0.0888 - 1.35 SW95-43 3.47E-01
Arsenic, total 176 0.0012 SW95-42 1.03E-03
Barium, total 6/6 0.0464 - 0.189 SW95-42 1.02E-01
Beryllium, total 3/6 0.0005 - 0.0016 SW95-43 5.08E-04
Cadmium, total 2/3 0.00032 - 0.00055 SW95-42 3.57E-04
Calcium, total 6/6 28.7 - 72.5 SW95-42 4.69E+01
Chromium, total 2/6 0.0036 - 0.0072 SW95-42 2.51E-03
Cobalt, total 2/6 0.0017 - 0.0047 SW95-42 1.63E-03
Copper, total 1/6 0.0075 SW95-08 3.78E-03
Iron, total 6/6 0.75 - 4.17 SW95-42 2.30E+00
Magnesium, total 6/6 821 - 50.6 SW95-42 2.16E+01
Manganese, total 6/6 1.53 - 14.9 SW95-42 5.59E+00
Nickel, total 4/6 0.0104 - 0.0227 SW95-08 1.25E-02
Potassium, total 6/6 12.3 - 59.3 SW95-42 2.33E+01
Selenium, total 1/6 0.006 SW95-42 2.39E-03
Sodium, total 6/6 433 - 212 SW95-42 9.67E+01
Thallium, total 1/6 0.02 SW95-42 4.67E-03
Vanadium, total 3/6 0.0058 - 0.0115 SW95-42 4.23E-03
Zing,total 1/4 0.023 SW95-43 1.54E-02

QA: C/H DATE: 8/1497
G:\31864.723\31864-00. LIC\CALCS\ECO_TAB\Z230ewnb.xis\NORTH BASIN SUM QA: AJ DATE: 11/18/98



Fik: No. 31864.00
Page 2 of 2
2/9/01

TABLEI-8

NORTH BASIN SURFACE WATER
SUMMARY OF ANALYTICAL DATA (ppm)
Central Landfill - OU2 Remedial Investigation

Johnston, Rhode Island

Dissolved Metals

Barium (Ba) 5/5 0.041 - 0.167 SW95-42 7.37E-02
Calcium (Ca) 5/5 33.800 - 60.8 SW95-42 4.29E+01
Cobalt (Co) 1/5 0.003 SW95-42 8.98E-04
Iron (Fe) 2/5 0.530 - 0.605 SW95-43 2.39E-01
Magnesium (Mg) 575 9.750 - 37.8 SW95-42 1.61E+01
Manganese (Mn) 5/5 1.460 - 11.6 SW95-42 3.85E+00
Nickel (Ni) 2/5 0.006 - 0.0154 SW95-42 6.12E-03
Potassium (K) 4/5 7.620 - 124 SW95-43 9.99E+00
Selenium (Se) 2/5 0.008 - 0.0179 SW95-42 6.58E-03
Sodium (Na) 5/5 46.700 - 141 SW95-42 7.15E+01
Vanadium (V) 2/5 0.005 - 0.011 SW95-42 4.17E-03
Zinc (Zn) 2/5 0.007 - 0.0088 SW98-52 6.34E-03
Wet Chemistry

Ammonia (N) 6/6 1 - 33 SW95-42 1.46E+01
Hardness 6/6 105 - 389 SW95-42 2.01E+02
Nitrate (N) 6/6 1 - 3.1 SW95-42 1.73E+00
Nitrite (N) 6/6 0.02 - 0.05 SW95-42 3.67E-02
Phosphate, total 575 0.15 - 0.62 SW98-52 3.44E-0!
Total Dissolved Solids (TDS) 6/6 7.5 - 810 SW95-42 2.12E+02
Total Kjeldahl Nitrogen (TKN) 4 /4 4 - 40 SW95-42 2.13E+01
Total Suspended Solids (TSS) 5/6 10 - 130 SW98-51 3.45E+01

Notes:

1. For the purpose of calculating arithmetic mean concentrations, one-half the method detection limit was used to represent
the concentrations of constituents reported as non-detects (ND), and the method detection limit was used to represent the
concentrations of constituents reported as "BMQL".

3. Analytical results based on surface water samples: SW95-04, SW95-05, SW95-06, SW95-07, SW95-08, SW95-09, SW95-42, and
SW9543 SW98-50, SW98-51 and SW98-52.

QA: CJH DATE: 8/14/97
G:\31864.723\31864-00. LIQCCALCS\ECO_TAB\Z230ewnb.xis\NORTH BASIN SUM QA: AJ DATE: 11/18/98



TABLE 19

LOWER SIMMONS RESERVOIR SEDIMENT
SUMMARY OF ANALYTICAL DATA (ppm)
Central Landfill - OU2 Remedial Investigation

File No 31864 00
Page lof |
2901

Johnston, Rhode Island
Yolati i
Acetone 4/5 0.076 - 022 SED98-53 1.26E-01
Chloromethane 2/5 0.003 - 0.004 SED98-53 3.50E-03
Methyi ethyl Ketone 4/5 0.022 - 0.057 SED95-01 3.31E-02
til ani
4-Chloro-3-methytphenol 1/5 0.057 SED95-03 5.70E-02
Benzo(a)anthracene 175 0.095 SED98-54 9.50E-02
Benzo(a)pyrene 1/5 0.12 SED98-54 1.20E-01
Benzo(b)fluoranthenc 21/5 0.13 - 022 SED98-54 1.75E-01
Benzo(k)fluoranthene 1/5 0.096 - 0.096 SED98-54 9.60E-02
bis(2-Ethylhexyl)phthalate 2/5 038 - 04 SEDA8-54 3.64E-01
Butylbenzylphthalate 1/5 19 SED95-02 6.62E-01
Chrysene 1/5 0.14 SED98-54 1.40E-01
Fluoranthene 3/5 0.08 - 0.19 SED98-54 1.33E-01
Phenanthrene 1/5 0.081 SED9$8-54 8.10E-02
Pyrene 5/5 0.065 - 02 SED98-54 1L.11E-01
Pesticides:PCBs
4,4-DDD 1/5 0.008 SED98-53 3.96E-03
4,4-DDE 275 0.006 - 0.013 SED98-53 5.55E-03
4,4-DDT /s 0.000 - ND ND NCC
Aldrin 0/rs 0.000 - ND ND NCC
alpha-BHC 0r5 0.000 - ND ND NCC
alpha-Chlordane 2/5 0.0037 - 0.0043 SED98-53 2.51E-03
delta-BHC 2/5 0.005 - 0.008 SED98-53 3.51E-03
Endosulfan I /5 0.005 SED98-53 2.16E-03
Metals
Aluminum, total 5/5 2540 - 22400 SED95-01 1.18E+4
Antimony, total 1/3 L3 SED95-02 7.10E-0!
Arsenic, total 575 1.9 - 16 SED95-01 9.72E+00
Barium, total 575 15 - 287 SED95-01 1.73E+02
Beryllium, total 5/5 t8 - 18 SED98-53 9.54E+00
Cadmium, total 4174 38 - 59 SED98-53 4.43E+00
Calcium, total 5/5 621 - 6200 SED98-53 4.49E+03
Chromium, total 4/5 124 - 329 SED95-02 1.90E+0t
Cobealt, total 5/5 25 - 226 SED95-01 1.37E+01
Copper, total Nayss 196 - 372 SED95-01 2.21E+01
Cyanide, total 2/4 8.1 - 12.1 SED98-53 6.31E+00
fron, total 5/5 5230 - 34800 SED95-01 2 47E+04
Lead, total 5/5 32 - 93 SED®5-01 6.17E+01
Magnesium, total 5/5 378 - 2970 SED®5-01 1.52E+03
Manganese, total 5/5 248 - 13900 SED95-02 8.42E+03
Mercury, total 3/5 0.13 - 0.37 SEDI5-01 2.37E01
Nickel, total 475 12.9 - 354 SEDS8-53 1.64E+01
Potassium, total 3/5 356 - 5060 SED95-01 2.15E+03
Selenium, total 1/5 5 SED98-54 2.86E+00
Sodium, total 3/5 124 260 SED98-53 1.35E402
Thallium, total 3735 59 - 26.4 SED95-02 1.0LE+01
Vanadium, total 4/5 243 - 803 SED9%8-53 4.08E+01
Zinc, total 51/5 46 - 438 SED98-53 2.68E+02
Wet Chemistry
Cadmium 3/3 25 - 180 SED95-01 1.25E+02
Copper 373 350 - 1900 SED95-01 1.05E+03
Nickel 2/3 1000 - 1000 SED95-01 6.68E+02
Zinc 3/3 3200 - 26000 SED95-01 1.47TE+04
AVS 1/3 5000 SED95-03 1.89E+03
SEM/AVS ratio 1/3 0.72 SED95-03 2.40E-01
Percent Organic Carbon 3/3 19 - 59 SED95-01 4.43E+00
Peroent Solids 3/3 18 - 63 SED95-03 3.73E+01
Total Organic Carbon (TOC) 3/3 18500 - 59100 SED95-01 4.43E+04
pH 3/3 6.1 - 6.7 SED95-03 6.40E+00
Notes:

1. For the purpose of calculating

constituents reported as non-detects (ND), and the method detection limit was used to tepresent the concentrations of constituents

reported as "BMQL".

2. Analytical results were based on samples: SED95-01, SED95-02, and SED95-03, SED98-53, and SED98-54.
3. Concentrations presented for organic contaminants (VOCs, SVOCs and Pesticides) have been normalized to the total organic carbon

half the method detection limit was used to represent the concentrations of

(TOC) content of the sediment sample using the following formula; Contaminant {mg/ka)/ TOC (mg/ke) x 10* (mp/ke) =

G \31864 723131 B64-00 LIOCALCS\ECO_TABV230esis (is\SED _all SUM

QA TLB Date: 8227/97
QA" AJ Date 11/49/9%



— File No. 31864.00
TABLE 1-10 Page 1 of |
2/9/01
LOWER SIMMONS RESERVOR SURFACE WATER
— SUMMARY OF ANALYTICAL DATA (ppm)
Central Landfill - OU2 Remedial Investigation
Johnston, Rhode Istand

Pesticides/PCBs
4 4'-DDT 1/6 0.0001 SW98-54 3.17E-05
Aldrin 1/6 0.000025 SW95-03 1.17E-05
— Endosulfan [ 176 0.000011 SW98-54 9.20E-06
Total Metals
Aluminum, total 3/6 0235 - 144 SW95-02 3.60E-01
Arsenic, total 4/6 0.0013 - 0.0045 SW95-02 2 11E-03
- Barium, total 6/6 0.0419 - 0.112 SW95-02 6.55E-02
Beryllium, total 3/6 0.00034 - 0.00091 SW95-01 4.05E-04
Calcium, total 6/6 30.7 - 448 SW95-03 3.88E+01
Chromium, total 3/6 0.0022 - 0.0028 SW95-03 1.80E-03
— Cobalt, total 2/6 0.0016 - 0.0022 SW95.02 1.08E-03
Copper, total 21/6 0.0065 - 0 SW95-03 5.37E-03
Iron, total 6/6 0.785 - 3 SW95-02 1.41E+00
Magnesium, total 6/6 7.63 - 12.7 SW95-03 1.04E+01
Manganese, total 6/6 111 - 2.55 SW95-02 1.84E+00
- Nickel, total 176 0.0075 - 0.0075 SW95-02 3.98E-03
Potassium, total 6 /6 9.83 - 134 SW95-03 1.15E+01
Silver, total 1/6 0.006 SW95-03 1.63E-03
Sodium, total 6/6 38 - 69 SW95-03 5.17E+01
— Vanadium, total 3/6 0.0053 - 0.0067 SW95-02 3.46E-03
Zinc total 2/5 0.017 - 0.02 SW95-02 1.38E-02
Dissoived Metals
- Arsenic (As) 1/5 0.0036 SW95-02 1.96E-03
Barium (Ba) 3/5 0.0527 - 0.058 SW95-03 3.69E-02
Beryllium (Be) 1/5 0.0006 SW95-02 3.08E-04
Calcium (Ca) 575 32 - 51 SW95.03 3.94E+01
_ Chromium (Cr) 1/5 0.0022 SW95-02 8.30E-04
Cobalt (Co) 1/5 0.002 SW95-02 7.26E-04
Copper (Cu) 1/5 0.0053 SW95-02 2 80E-03
Tron (Fe) 2/5 0.0374 SW98-53 3.75E-02
Magnesium (Mg) 5/5 7.35 - 13.9 SW95-03 1.04E+01
- Manganese (Mn) 5/5 1.03 - 1.71 SW95-02 1.32E+00
Nickel (Ni) 275 0.006 - 0.007 SW95-01 3.89E-03
Potassium (K) 5/5 4.62 - 13 SW95-03 9.46E+00
Selenium (Se) 275 0.0067 - 0.0077 SW95-02 4.38E-03
— Sodium (Na) 5/5 338 - 693 SW95-03 5.07EH01
Vanadium (V) 1/5 0.0063 SW9s5-01 2.87E-03
Zinc (Zn) 1/4 0.0055 SW98-54 3.78E-03
Wet Chemistry
Ammonia (N) 5/6 25 - 5.7 SW98-53 3.36E+00
Hardness 6/6 110 - 210 SW95-01 1.42E+02
Nitrate (N) 6/6 0.66 - 1.53 SW95-02 1. 10E+00
_ Nitrite (N) 6/6 0.02 - 0.1 SW98-54 5.00E-02
Phosphate, total 515 0.16 - 0.3 SW98-53 2 16E-01
Total Dissolved Solids (TDS) 474 190 - 300 SW95-02 2.53E+02
Total Kjeldahl Nitrogen (TKN) 6/6 13 - 6.5 SW95-03 3.63E+00
Total Suspended Solids (TSS) 376 13 - 44 SW95-02 1.70E+01

Notes:

1. For the purpose of calculating arithmetic mean concentrations, one-half the method detection limit was used to represent
the concentrations of constituents reported as non-detects (ND), and the method detection limit was used to represent the
concentrations of constituents reported as "BMQL".

2. If a location was sampled more than once, the summary statistics are based on the average concentration over lime
at that location.

3. Analytical results based on surface water samples: SW95-01, SW95-02, SW95-03, SW98-53, and SW98-54.
QA CJH DATE: 8/14/97
G\31864 Z23\31864-00.LIC\CALCS\ECO_TABVZ230ewis xis\SW_all_SUM QA AJ DATE: 11/19/98



31864 22186400 fe\cal oo _tah ¥ winput xie\chem mpu

PHYSICAL AND CHEMICAL INPUT PARAMETERS FOR
GOBAS BIOACCUMUL ATION MODEL

TABLE I-11

Central Landfill - OU2 Remedial [nvestigation

Johnston, Rhode Island

Mkt

fog

|[Volatile Organic Compounds

1,2-Dichlorobenzene 147 ' 36 ' 196 '
1,4-Dichlorobenzene 147 36 293
1,1-Dichloroethane 9 ' 1.79 ' 437 '
2-Hexanone NA NA NA
Acetone 58 ! 024 ! 209 !
[Benzene 78 ' 212 ' 566.33 !
ICarbon disulfide 7 ! 2.00 ! 1246.08 !
IChlorobeazene 113 ! 2.84 ! 376,88 !
IChloromethane 50.5 ! 095 ! 4458 !
IMethy! ethyl ketone 7 026 278 :
[Methyiene chionde (dichloromethane) 85 ! 130 205.67 t
10414 29 * 337.38 >
[Tetrachloroethene 166 ! 260 ' 2624.08 !
[Toluene 2 ' 273 ' 645.39 !
[Trichloroethene 131 ' 238 ! 921.99 !
[Xylenes 106 ' 326 ! 713.29 '
§Semivolatile Organic Compounds
2-Methylnaphthalene NA NA NA
14-chloro-3-methylphenol 1426 ° 310 0.08 "
J4-methylphenol 10813 °* 104 008 ’
Acenaphthene 154 ! 400 ' 932 '
Acenaphthylene 152 ' 370 ! 149.96 !
Anthracene 178 ' 445 ' 10335 !
a)anthracene 228 ! 560 012 !
a)pyrene 252 ' 606 ' 0.16 '
b)fluoranthene 252 606 ' 1.2 !
h,i)perylene 276 6s1 ! 0.01 '
Muoranthene 252 ! 606 ! 3.99 '
is(2-Ethylhexyl)phthatate /1 ! NA NA
utylbenzylphthalate 31239 | aa@ 0.19 '
iCarbazole 16721 °* 359 ¢ 0.06 ¢
[Phenol 94 ! 145 ' 0.05 '
[Pyrene 202 ! 488 ' 051 !
esticides
|Aldrin 365 ! 530 ! 1L62E+00 !
ftotal Chiordane (atpha + gamms) 410 ! 600 9.76E-01 '
IDDT 355 ' 619 ! 5.20E+01 '
IDDE 318 ! 700 : ©6.89E+00 !
[DDD 320 ' 620 ! 8.06E-01 !
[deita-BHC Fadl ! 410 ' 2.10E-02 !
fotal Endosutfans (sulfate + 1) 406.9 ‘ 313 ‘ 2.90E-02 ‘
fmethoxychior 34565 453 ’ 6.41E-01 *
Polychiorinated Biphenyls
lAroclor 1232 221 ’ 51 ? 5.27E+0] !
Aroclor 1242 266.5 * 56 : 5.27E+01 :
roclor 1254 3284 ° 65 : 3 JIE+03 N
Notes.

~ -

d

w

~

-1242,-1232, -1221, and -1016).

. EPA, 1986, Superfund Public Health Evalustion Manuzl EPA/$40/1-86/060. Exhibit A-1
ATSDR (1989), Toxicological Profile for Selected PCBs (Aroclor- 1260, -1254, -1248,

EPA, July, 1998, Ambient Water Quality Criteria Derivation Methodology Human

Health - Technical Suppost Document - Final Draft. EPA/822/B-98/005. Table 2.4
W.E. Johson et al, "Data Base of the Occurrence and Distribution of Pesticides in

Ch ke Bay®, Agriculture Network

EPA. July 1998 Human Heakh Risk A

Center
*http://waffie nal.usda. gov/chp/index htmi® Last updated: March 27. 1997

Protocol for H:

Combustion Facilities - Volume Two [Peer Review Draft). Office of Solid Waste and
Emergency Response  EPAS530-D-98-001B.

Oak Ridge National Laboratory, (1998).

Risk Assessment [nformation System contains updated toxicity values from IRIS and
HEAST  (htip://nisk. Isd.ornl gov/tox/tox_vatues. htmi)
Eisler, R. 1986 Polychlorinated bipheay) bazards to fish, wildlife, and invertebrates: &
synoptic review. US. Fish Wildl Serv. Biol. Rep. 85(1.7) 72pp

the constant for Araclor 1242.

Because a Henry's Law Constant could not be identified for Aroclor 1232, we applied

Fike No. 31864.00
2801
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File No. 31864.00
2/9/01

TABLE I-12

BIOLOGICAL INPUT PARAMETERS FOR GOBAS BIOACCUMULATION MODEL
Central Landfill - OU2 Remedial Investigation

Johnston, Rhode Island
Organism Abbreviation Weight Lipid Content Feeding Preference
(ke) (kg/ke) %)

Largemouth Bass (Micropterus salmoides ) LB 015 ° 0.03273 ¢ PS (33); BF (34); CF (33) ’
Pumpkinseed (Lepomis gibbosus ) PS 0034 | 00502 * |zP (10); CH (30); OL (30); CF (30)°
Bullfrog (tadpoles) BF 00357 *| 00076 * [PM(70); ZP (10); CH (10); OL (10)*
Crayfish CF NA 0.00732 ' | detrivores - not an input variable
Chironomidae CH NA 0.009672 ’ | detrivores - not an input variable
Oligochaeta oL NA 0.01 " | detrivores - not an input variable
Phytoplankton/macrophytes PM NA 0.005 ' not an input variable

plankton Zp NA 0.05 ' not an input variable

—

. Gobas, F.A.P.C. (1993).

2. EPA Wildlife Exposure Factors Handbook (1993).

3. Chironomidae lipid content presented at "http:/www.science.nus.edu.sg/~webdbs/fish/ livefood/bloodwm.html",
Department of Biological Sciences, National University of Singapore, Lower Kent Ridge Road, Science Faculty, Singapore
117600

. EPA Exposure Factors Handbook (August, 1997).

. Carlander (1977); Mean of means for 102-126 mm long specimens.

. Carlander (1977); Predicted weight of 229 mm long specimen.

. Carlander (1977); conservative estimates based on discussions in text

. EPA Wildlife Exposure Factors Handbook (1993), conservative estimates based on discussion in text.

[~ BN B NI
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TABLE I-13

SEDIMENTATION PONDS 2 AND 3
GOBAS BIOACCUMULATION MODEL RESULTS
Central Landfill - OU2 Remedial Investigation
Johnston, Rhode Island

M Acetone Phenol 4-%% Benao(s ne M Carbamle Pyrene Chlordane Aldrin
rr— B e Leg- o
{Total concentration in the water mgl 1.00E-07 3.86E-03 281E-03 L O0E-07 1.00E-07 1.00E-07 1.00E-07 1 0E-07 1.00E-07 1.00E-05
[Froety dissolved concentration in the waier mg/t 1.00E-07 3.86E-03 2.81E-03 9.28E-08 8.17E-08 8.17E-08 9.99E-08 9 85E-08 8.36E-08 9.62E-06
IConcenwration in sediment solids weight sediments):  m 4.30E-02 9.40E-02 2.26E-01 2.26E-01 294E-01 4.44E-01 7.60E-02 5.31E-01 4.20E-03 3 S0E-03
[Concentration in phytoplankton {wet weight): mg/kg 288E-10 5 STEM 1.22E-03 1.85E-04 4 .69E-04 4.69E-04 L.94E-06 3.14E-05 4.18E-04 9.60E-03
[Concentraton in 2ooplankton (wet weight): mp/kg 2.88E-09 3.57E-03 1.22E-02 1.83E-03 4.69E-03 4 .69E-03 L94E-05 3.74E-04 4.18E-03 9.60E-02
IConcentration in Chironomidec (wet weight): mghkg 2 14E-02 4.68E-02 1.13E-01 3.37E+00 6.9E+00 2.21E-01 3.78E-02 2.89E-01 2.75E-03 2.30E-03
IConcentration in Oligochastes (wet weight): m 2.83E-02 6. 18E-02 1.49E-0) 7.10E+00 9.23E+00 2.92E-01 $.00E-02 3.82E-01 2.84E-G3 2.37E-03
IConcentration in Crayfish (wet weight): mpkg 293E-02 6 39E-02 1.54E-01 7.34E+00 9 SSE+00 3 02E-01 S.47E-02 3.95E-01 2.08E-03 1.73E-03
iConcentration in Pumpkinseed (wet weight): mg/kg 4.62E-06 3.66E-03 8.05E-03 3.69E+00 1.00E+0| 3.20E-01 3.36E-04 4.53E-02 1.21E-02 9.56E-02
iConcenrauon in Largemouth bass (wet weight) mg/kg 1.64E-05 $.63E-03 1.24E-02 1 20E+0! 3.00E+01 9.52E-01 1.16E-03 1.57E-01 1.55E-02 8.54E-02
IConcentration in Bullfrog tadpoles (wet weight): mgkg 6.10E-07 8 48E-04 1.8TE-03 5.33E.01 1.63E+00 5.27E-02 4.57E-05 6.13E-03 1.48E-03 t 70E-02
IAverage Concentation in Benthic Invericbrates mg/kg 2.63E-02 5.75E-02 1.38E-01 6.60E+00 8 S9E+00 2 2E-0L 4.65E-02 3.56E-0] 2.56E-03 2.13E-03
Average Concentration in Fish mg/kg 1.03E-05 4.65E-03 1.O2E-02 7.84E+00 200E+0) 6.36E-01 7.50E-04 1.01E-01 1.38E-02 9.0SE-02

5:01864.223\31864-00 jo'caleraco_tabifoodweb\Z23001wr. de\sed bamns 243
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Filg No. 11864 223

107272000
TABLE I-14
UPPER SIMMONS RESERVOIR
GOBAS BIOACCUMULATION MODEL RESULTS
Central Landfilt - OU2 Remediat Investigation
Johnston, Rhode Island
Concentrations ACCIONC Carbor Disulfide | 1,2-Dichlorobenzenc | 1,4-Dichlon Chlore blyrcn: Accnaghlhxlcnc Butylbenzylphthalate § Benzo(a)anthracene

Total ion in the walter mg/l 2.92E-03 1.OOE-07 6.15E-(4 R.50E-(4 2.58E-03 1.ODE-07 1LOOE-07 2.71E-03 1LOOE-07
[Freely dissolved concentration in the water © mp/t 2.92E-03 1 LOOE-07 6.08E-(4 K40E-(4 2.57E-03 9.98E-08 9.86E-08 2.52E-03 4.62E-08
ion in sedi solids (dry weight sed ). mp/kg 1.03E-01 2. 78E-02 1.46E-01 1.46E-0I 2.06E-02 500E-03 4.03E-02 2.25E-01 3.63E-01

Ci in phytoplankton (wet weight): mpfkp RAVE-O6 S.O0E-08 1.2§E-02 1.67E-02 $.91E-03 4.15E-07 2.47E-06 3.24E-01 9.19E-05
IC in zouf {wel weight): mpkgp B.40E-05 S.0E-07 L.2LE-0)1 1.67E-01 RIIE-12 4.1SE-06 2.47E05 3.24E+0 9.19E-04
& in Chi i (wet weight): mp/kg 6.85E-03 L.ESE-03 Y. 70E-03 9. T0E-03 1.37E-(3 3.33E-(4 2.68E-)3 1.S0E-02 2.42E-02
in Oligoch (wel weight): mp/kg Y.06E-03 2.44E-03 1.28E-02 1.28E-02 1.81E-03 4.40E-(4 3.54E-03 1.98E-02 3.19E-02
Concenuration in Crayfish (wel weight): mpkg 9.36E-03 2.53E-03 1.33E-(12 1.32E-02 1.R7E-03 4.55E-04 3.66E-03 2.05E-02 3.30E-02
in Pumpkinsced (wet weight): mg/kg 5.65E-05 LI2E-06 T91E-02 LIVE-0} 5.83E-02 3.3RE-(6 4.54E-08 2.09E400 1.71E-02

in Larp h bass (wet weight): mpkg K.96E-05 3.32E-06 1.22E-04 1.68E-01 R94E-02 6.52E-06 1.29E-04 3.24EHN 5.48E-02

in Bullfrog tadpoles (wet weight): mg/kg 1.30E-045 [.B1E-07 1.8SE-02 2.55E-02 1.35E-02 7.1YE-07 7.65E-06 S5.03E-1 2.58E-03

[Average C ion in Benthic Invertebrates mplkg 8.42E-03 2.27E-03 . 19E-02 L19E-(2 1.68E-03 4.09E-04 3 30E-03 1.84E-02 2.97E-02
JAverage Concentration in Fish mg/kg 7.30E-0S 2.22E-06 LOOE-01 1.39E-01 7.38E-02 4.9SE-06 8.70E-05 2.6TEHN) 3.60E-02

IR 22N IRA-K L cakos\eco_LaboudweMZ 2300 wriUpper Simmonk
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TABLE I-14

UPPER SIMMONS RESERVOIR
GOBAS BIOACCUMULATION MODEL RESULTS
Central Landfill - QU2 Remedial Investigation
Johnston, Rhode Island

File No. }1564.22)
10727720001

rF.uimuLed Concentrations Benzo(a)pyrene Benzo(b)uoranthene Carbazole Aldrin Aroclor 1232 Aroclor 1242 Aroclor 1254 dela-BHC Chlordane
ll'uml concentralion in the water : mg/l |.OOE-07 1.O0E-07 LIGE-O7 §.O0E-07 1.ODE-07 1LO0E-07 LOOE-07 5.58E-06 LODE-07
Freely dissolved concentration in the waler © my/l 2. 29E-08 2.29E-08 Y. 8YE-08 6.28E-O8 Y.9SE-UK 4, SKE-UX Y.62E-08 5.38E-06 2.52E-0%

ion in sedi solids (dry weight scd ) mg/kg 3.14E-01 3.97E-01 L 13E-0I 1.S9E-03 3.RIE-(2 I67E-12 4.54E-02 441E-3 S.17E-03
IC: ivn in phytoplank {wet weight) mp/kg 1.32E-04 1.32E-(4 1.92E-06 6.26E-05 T.89E-(7 9.12E-05 1.52E-04 3.39E-04 1. 26E-(4

ion in plank (wet weight): mg/kg L. 32E-03 1.32E-03 1.92E-05 6.26E-(4 7.R9E-06 9.12E-(4 1.52E-03 3.39E-03 1.26E-03
[Concentration in Chi idac (wel weight): mp/ky 2ARE-02 2.64E-12 7.52E-03 1.40E-14 3 38E-(3 324E-(B3 4 XE-03 3.89E-04 4.56E-(4
iConcentration in Oligachactes (wet weight): mpkg 2.76E-02 3.49E-02 9.94E-03 1.45E-04 3.43E-03 3.ME-3 4.13E-03 4.0IE-(4 4.TOE-(4
IConcentration in Crayfish (wel weight): mg/kg 2.85E-02 361E-12 1.03E-02 L.OGE-04 2.55E-03 2.44E-03 3.02E-03 2Y93E-(4 3.44E-(4
IConcentration in Pumpki d (wet weight): mg/kg 3.06E-02 3.R5E-(2 7.67E-05 7.46E-14 4.06E-05 6.33E-03 1.97E-02 342E-03 2.51E-(13
IConcentration in Largemouth bass {wet weight): mgfkg Y.OTE-02 1.14E-D1 2.47E-4 £.33E-04 1. 45E-05 5.57E-03 3.30E-02 2.29E-03 3.25E-03
[Concentration in Bullfrog tadpoles (wet weight): mg/ikg 5.20E-03 6.49E-113 1.14E-05 1.16E-04 2.42E-06 4.23E-t4 LRIE-O3 5.21E-4 3.86E-(4
Average Concentration in Benthic Invencbrates mg/kg 2.57E-02 3.25E-02 9.24E-03 1.30E-{4 3.14E-03 3.0E-03 3.72E-03 I61E-04 4.23E-(4
[Average Concenration in Fish mg/kg 6.07E-02 7.6SE-12 LG2E-04 6.89E-(4 2.75E-05 5.95E-03 2.64E-02 2.85E-03 2.88E-(3

B ERG4 22 W LRO4-U0. 0 aleshee_tab\uodweb\Z2 XXEwnUprer Simmans
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TABLE1-14

UPPER SIMMONS RESERVOIR
GOBAS BIOACCUMULATION MODEL RESULTS
Coentral Landfill - QU2 Remedial Investigation
Juhnsion, Rhode Island

"alimalcd Cancentrations DDD DDE DDT Totat Endosullans Methoxychlor
[Total concentralion in the waler : my/} 1.00E-07 LOOE-07 |.0E-07 1.00E-07 L.OOE-07
HiFrecly dissolved concentration in the waler mg/1 1.75E-08 3.26E- (0 L.79E-08 9.96E-08 9.09E-08
IC ion in sedi solids (dry weight sedi mp/kp 6.35E-03 4.75E-03 §.64E-03 4.28E-03 9.25E-03
I ion in phytoplankion (wet weight): mg/kg 1.39E-04 1.63E-(4 1.38E-(4 6.72E-07 1.54E-05
IC ion in zooplankion {(wet weight): mp/ky 1. J9E-03 1.63E-03 1.38E-03 6.72E-06 1.54E-04
[Concentration in Chi idac (wet weight): mg/kg 5.60E-04 4.19E-(4 1.62E-(4 3.77E-04 8.16E-(4
[Concentration in Oligochacics (wet weight): mg/ky 5.77E-14 4.32E-(d 7.83E-(4 3.89E-04 8.41E-04
)Concentration in Craylish (wet weight): mg/kg 4.23E-14 3.16E-04 5.75E-(M 2.85E-04 6.16E-04
fConcentration in Pumpkinsced (wet weight): mg/kg 3.30E-13 332E-03 4.02E-03 9.8BE-06 3.08E-04
iConcentration in Largemouth bass (wet weight): myp/kg 4.81E-03 5.KRE-113 $S.83E-(3 $.30E-06 1.62E-04
iConcentration in Bullfrog wdpoles (wet weight): mg/kg 5.18E-04 $.RTE-(4 5.56E-(4 1. 14E-06 2.99E-05
[Average Cu ion in Beathic Inveriebrales mpkg 3.20E-04 3.89E-(M4 TOTEA4 3.50E-04 1.57E-04
JAverage Concentration in Fish mgkg 4.06E-03 4.60E-03 4.92E-03 7.59E-06 2.35E-04

U IKA2230  R64-0 e \cakx\eco_tahoodwehZ2300wrUpper Simmons

File No. 31864 223
1072772000

QA AQJ Dawe: 771389
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File No. 31864.23
29/01

TABLE I-15

UPPER SIMMONS RESERVOIR NORTH BASIN
GOBAS BIOACCUMULATION MODEL RESULTS
Central Landfill - OU2 Remedial Investigation
Johnston, Rhode Island

JEstimated Concentrations Acetone Carbon Disulfide 1,2-Dichlorobenzene { 1,4-Dichlorobenzene 5hloroben.zene Acenaphthylene Butylbenzylphthalate
'Total concentration in the water : mg/ 2.92E-03 1.00E-07 7.50E-04 1.33E-03 2.08E-02 1.00E-07 2.00E-03
Freely dissolved concentration in the water : mg/l 2.92E-03 1.00E-07 748E-04 1.33E-03 2.08E-02 9.96E-08 1.96E-03
Concentration in sediment solids (dry weight sediments): mgkg T17E+0] 4.00E-03 1.13E-01 1.13E-01 2.28E-02 4.03E-02 2.73E-01
Ci ion in phytoplankton (wet weight): mg’kg 8.39E-06 5.00E-08 1.49E-02 2.64E-02 7.19E-02 2.50E-06 2.52E-01
C ion in zooplankton (wet weight): mg/kg 8.39E-05 5.00E-07 1.49E-01 2.64E-01 7.19E-01 2 50E-05 2.52E+00
Cc ion in Chironomidae (wet weight): mg/kg 2.54E+01 2.66E-04 4.01E-02 4.01E-02 8.06E-03 1.43E-02 9.65E-02
Concentration in Oligochactes (wet weight): mg/kg 3.36E+01 3.52E-04 5.30E-02 5.30E-02 1.07E-02 1.88E-02 1.28E-01
Concentration in Crayfish (wet weight): mg'kg 347E+01 3.64E-04 5.48E-02 5.48E-02 1.10E-02 1.9SE-02 1.32E-01
Cx ion in Pumpkinseed (wet weight): mg’kg 5.54E-03 441E07 9.76E-02 1.73E-01 4.71E-01 1.72E-04 1.63E+00
Concentration in Largemouth bass (wet weight): mg/kg 1.95E-02 9.07E-07 1.51E-01 2.66E-01 7.22E-01 5.77E-04 2.S4E+00
Concentration in Bullfiog tadpoles (wet weight): my'kg 1.37E-04 9.11E-08 2.28E-02 4.03E-02 1.09E-01 2.44E-05 3.93E-01
Average C ion in Benthic Invertet mglkg 3.12E+01 3.27E-04 4.93E-02 4.93E-02 991E-03 1.75E-02 1.19E01
/Average Concentration in Fish mg/kg 1.2SE-02 6.74E-07 1.24E-01 2.19E-01 S.96E-01 3.74E-04 2.09E+00

§:\31864.223\3 1864-00 ljc\cakes\cco_tab\foodweb\22300fwr. xis\US North Basin QA: AQJ Date: 71389
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File No. 31864 /23
901

TABLE 1-15

UPPER SIMMONS RESERVOIR NORTH BASIN
GOBAS BIOACCUMULATION MODEL RESULTS
Central Landfill - OU2 Remedial Investigation

Johnston, Rhode Island
Estimated Concentrations Benzo(a)anthracene Benzo{a)pyrene Benzo(b)fluoranthene Carbazole Aldrin Aroclor 1232 | Aroclor 1242 Aroclor 1254
 Total concentration in the water : mg/l 1.00E-07 1.00E-07 1,00E-07 1.00E-07 1.00E-07 1.00E-07 1.00E-07 1. 00E-07
JFreely dissolved concentration in the water : mg/l 7.79E-08 5.49E-08 5.49E-08 9.97E-08 8.76E-08 9.99E-08 7.79E-08 1.07E-08
Concentration in sediment solids (dry weight sediments): mg'kg 3.84E01 3.23E-01 4.42E-01 1.13E-01 1.30E-03 3.22E-02 3,00E-02 4.31E-02
Concentration in phytoplankton (wet weight): mgkg 1 SSE-04 3 15E-04 3.15E-04 1.94E-06 8.73E-05 7.92E-07 1.55E-04 486E-04
[Concentration in zooplankton {wet weight): mgkg 1.55E-03 3.15E-03 3.15E-03 1.94E-05 8.73E-04 7.92E-06 1.55E-03 4.86E-03
Concentration in Chironomidac (wet weight). mg'kg 1.36E-01 1.14E-01 1.56E-01 4,00E-02 6.11E-04 1.51E-02 1.41E-02 2.02E-02
Concentration in Oligochaetes (wet weight): mg/kg 1.79E-01 1.51E01 2.07E01 5.28E-02 6.30E-04 1.56E-02 1.45E-02 2.09E-02
YConcentration in Crayfish (wet weight): mg/kg 1.86EQ) 1.56E-01 2.14E-01 5.46E-02 4.61E-04 1.14E-02 1.06E-02 1.53E-02
Concentration in Pumpkinseed (wet weight): mg'kg 9.41E-02 1.65E-01 2.26E-01 3.54E-04 1.44E-03 1.54E-04 2.S3E-02 9.73E-02
Concentration in Largemouth bass (wet weight): mg/kg 3.05E-01 4.92E-01 6.73E-01 1.23E-03 1.13E03 4.69E05 2.18E-02 1.63E-01
Concentration in Bullfrog tadpoles (wet weight): mg/kg 1.38E-02 2.74E-02 3. 72E-02 4.81E-05 1.78E-04 6.66E-06 1.36E-03 8.19E-03
 Average Concentration in Benthic Invertebrates mg'kg 1.67E-01 1.40E-01 1.92E-0t 4.91E-02 5.67E-04 1.40E-02 1.31E-02 1.88E-02
Average C ion in Fish my/kg 1.99E-01 3.29E-01 4.49E-01 7.91E-04 1.29E-03 1.01E-04 2.35E-02 1.30E-01

8:\31864.223\31864-00.lic\calcs\eco_tab\foodweb\Z2300fwr «s\US North Basin

QA. AQJ Date: 71399
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File No. 31864 223
2901

TABLE I-15

UPPER SIMMONS RESERVOIR NORTH BASIN
GOBAS BIOACCUMULATION MODEL RESULTS
Central Landfill - OU2 Remedial Investigation

Johnston, Rhode Island
[Estimated Concentrations delta-BHC Chlordane DDD DDE DDT Total Endosulfans Methoxychlor
Total concentration in the water : mg/l 6.17E-06 1.00E-07 1.00E-07 1.00E-07 1.00E-07 1.00E-07 1.00E-07
Freely dissolved concentration in the water : mg/l 6.11E-06 5.84E-08 4.70E-08 1.23E-08 4.7SE-08 9.99E-08 9.76E-08
(Concentration in sediment solids (dry weight sediments): mg'kg 4.50E-03 6.10E-03 6.00E-03 5.30E-03 4.20E-03 4.50E-03 7.10E-03
Concentration in phytoplankton (wet weight): mg'kg 3.85E-04 2.92E-04 3 T2E-04 6.15E-04 3.68E-04 6.74E07 1.65E-05
Cc ion in zooplankton (wet weight): mgkg 3.85E-03 2.92E-03 3.72E-03 6.15E-03 3.68E-03 6.74E-06 1.65E-04
Concentration in Chironomidae (wet weight): mg/kg 2.11E03 2.87E-03 2.82E-03 2.49E-03 1.97E-03 2.11E-03 3.34E-03
Concentration in Oligochaetes (wet weight): mg/kg 2.18E03 2.95E03 2.91E-03 2.57E-03 2.03E-03 2.18E-03 3 44E-03
Concentration in Crayfish (wet weight): mg'kg 1.60E-03 2.16E03 2,13E-03 1.88E-03 1.49E-03 1.60E-03 2.52E-03
Concentration in Pumpkinseed (wet weight): mgkg 4.01E-03 1.13E-02 1.38E-02 1.72E-02 1.05E-02 2.43E-05 7.97E-04
Concentration in Largemouth bass (wet weight). mgkg 2.63E-03 1.44E-02 2.00E-02 3.07E-02 1.52E-02 9.43E-06 3.37E-04
Conceritration in Bullfrog tadpoles (wet weight): mgkg 5.97E-04 1.18E-03 1.68E-03 377E-03 1.47E-03 1.68E-06 4.98E-05
Average Cc ion in Benthic invertel mgkg 1.96E-03 2.66E-03 2.62E-03 2.31E-03 1.83E-03 1.96E-03 3.10E-03
Average Cc jon in Fish mg/kg 3.32E-03 1.28E-02 1.69E-02 2.39E-02 1.29E-02 1.69E-05 $.6TE-04

£\31864.223\31864-00.ljc\calcs\eco_tab\oodweb\Z2300fwr.xs\US North Basin QA AQJ Date: 13899



TABLEI-16

LOWER SIMMONS RESERVOIR
GOBAS BIOACCUMULATION MODEL RESULTS
Central Landfill - OU2 Remedial Investigation
Johnston, Rhode Island

Fue No. 31864223
2401

I_F.ﬂimlwd Concenlrations Acctone Chloromethane 4-chloro-3-mcd|;'lghcnol dclu—?H(' Chlordane DDD DDE DDT Total Endosulfans Aldrin

[Total conceniration in the water : mg 3.40E-03 6.70E-04 1. 0VE-07 1.00E-0?7 1.00E-07 1.OCE-07 1.00E-07 JI7E-08 9 20E-06 1.17E-08
Freely dissolved concentration in the water : mg/l 3.40E-03 6 T0E-04 1.00E-07 987E-08 4 90E-08 3.77E-08 117E-08 1 46E-05 9 19E-06 1.02E-05
[Concentration in sediment solids (dry weight sediments): mg/kg 1.26E-01 4 30E-02 $.70E-02 3SIE-03 2.51E-03 3.96E-03 5.55E-03 3.03E-03 2.16E-03 1.90E-03
{Concentration in phytoplankion (wet weight): mp/kg 9.78E-06 2.99E-05 6.29E-07 6.21E-06 2.45E-04 2.99E-04 5 $6E-(4 1.13E-01 6.20E-05 1.O1E-02
IConcentration in_zooplankion (wet weight): mp/kg 9.78E-08 2.99E-04 6 29E-06 6.21E.08 2.45E-03 29E-03 3 86E-03 L13E+00 6.20E-04 | O1E-O1
[Concentration in Chironomidae (wet weight): mghkg 2.08E-02 2.14E-02 2.84E-02 7.69E-04 5.SOE-04 8.67E-04 1.22E-03 6.63E-04 4 T3E-04 4.16E-04
IConcentration in Oliy aetes (wet waight): mg/Ag 2.73E-02 2 83E-02 3.75E-02 1.92E-04 $ 67E-04 8.94E-04 1.25E-03 6.84E-04 4 88E-04 4.29E-04
IConcentration in Crayfish (wet weight) mg/kg 2 84E-02 2.93E-02 3.88E-02 5.80E-04 4.15E-04 6.54E-04 9.17E-04 3.01E-04 3.57E-04 3.14E-04
IConceniration in Pumpkinseed (wet weight): mp/hg 6 83E-05 2.00E-04 8.68E-05 1.18E-04 387E-03 5.84E-03 1.08E-.02 9.93E-01 6.26E-04 9 91E-02
IConcentranon in Largomouth bass (wet weight): mg/kg LI4E-04 3.17E-04 2.99E-04 5.88E-05 5.05E-03 8 33E-03 1 84E-02 1.46E+00 4 OBE-04 8.91E-02
IConcentration in Bullfrog tadpoles (wet weight) mg/kg 1.55E-05 4.60E-05 119E-05 L16E-05 697E-04 1.04E-03 3.06E-03 3.21E-01 9.45E-08 1.9E-02
IAverage Concentration in Benthic Invericbrates mg/kg 2.36E-02 2 63E-02 3.49E-02 7.14E-04 5.10E-04 8.05E-04 1.13E-03 6. 16E-04 4.39E-04 3.86E-04
IAverage Concentration in Fish mg/kg 9 13E-08 2.59E-04 1.93E-04 B B2E-08 4.46E-03 7.198-03 1.44E-02 1L23E+00 5.17E-04 9.41E-02

§\T1364.223'3 186400 Yook rwso_wbifoodwabiZ 2300fwr. de'Lower Simmans

QA AQJ Daw: 71399



TABLE I-17

SEDIMENTATION POND 4
GOBAS BIOACCUMULATION MODEL RESULTS

0
Estimated Concentrations Butylbenylphthalate
Total concentration in the water : mg/] 1.00E-02
Freely dissolved concentration in the water : mg/l 1.00E-02
Concentration in sediment solids (dry weight sediments): mg/kg 2.05E-01
“Concentration in phytoplankton (wet weight): mg/kg 1.28E+00
||Concentration in phytoplankton (g/kg lipid): mg/kg 2.57TE+02
flConcentration in zooplankton (wet weight): mg/kg 1.28E+01
[[Concentration in zooplankton (g/kg lipid): mg/kg 2.57E+02
[IConcentration in Chironomidae (wet weight): mg/kg 8.29E-01
|[Concentration in Chironomidae (g/kg lipid): mg/kg 1.13E+02
[[Concentration in Oligochaetes (wet weight): mg/kg 1.10E+00
|[Concentration in Oligochaetes (g/kg lipid): mg/kg 1.13E+02
Concentration in Crayfish (wet weight): mg/kg 1.13E+00
Concentration in Pumpkinseed (wet weight): mg/kg 8.33E+00
Concentration in Largemouth bass (wet weight): mg/kg 1.30E+01
Concentration in Bullfrog tadpoles (wet weight): mg/kg 2.00E+00
Average Concentration in Benthic Invertebrates mg/kg 1.02E+00
Average Concentration in Fish mg/kg 1.07E+01

2:\31864.223\31864-00.ljc\calcs\eco_tab\foodweb\Z2300fwr.xis\Sed Basin4

File No. 31864.223
2/9/01



File No. 31864.00
2/9/01

TABLEI-18

CALCULATION OF SEDIMENT/INVERTEBRATE
BIOCONCENTRATION FACTORS FOR HEAVY

METALS
Central Landfill - OU2 Remedial Investigation
Johnston, Rhode Island
ICadmium 75 81 n 1.08
Nickel 65 47 a 0.72
Mercury 3000 5500 = 1.83
Selenium 5 16 > 3.20
Arsenic 29 44 2 1.52
Barium 41 1 = 0.02
Beryllium 790 42 » 0.0532
Chromium 1.80E+06 16 » 0.000009
Silver 83 204 » 25
Thallium 71 1 x 0.014
Zinc 6.20E+01 47 » 0.758065

1. These values are "Bed sediment-sediment pore water partition coefficients" (L
water/kg bottom sediment) presented in EPA530-D-98-001B (July, 1998), based
on an average sediment pH of 6.79 and linear 'interpolation of values reported in
the source document.

2a. These values are fish/surface water bioconcentration factors presented in
EPA/540/1-86/060 (October, 1986).

2b. These values are fish/surface water bioconcentration factors presented in

EPA 530-D-98-001B, July 1998.
2¢. If BCF not available, we assumed a BCF of 1.

3. These values are conservatively predicted benthic invertebrate
bioconcentration factors, calculated as BCF/Kd,,,

2:\31864.223\3 186400 ljc\calcs\eco_tabfoodweb\Z2300epc XISNV - BCF - sed



TABLE I-19

CALCULATION OF SEDIMENT/TADPOLE
BIOCONCENTRATION FACTORS FOR HEAVY
METALS
Central Landfill - OU2 Remedial Investigation
Johnston, Rhode Island

mercury 400 181 0.45

Savannah River Site data, as summarized in
Burger & Snodgrass, 1998.

2:\31864.223\31864-00.ljc\calcs\eco_tab\foodweb\Z2300epc.xIstadpole BCF

File No. 31864.00
2/9/01



File No. 31864.00
2/9001

TABLE I-20

SUMMARY OF SURFACE WATER/FISH
BIOCONCENTRATION FACTORS FOR HEAVY

METALS
Central Landfill - OU2 Remedial Investigation
Johnston, Rhode Island
Aluminum 1 2
Arsenic 44 b
Barium 1 2
Beryllium 42 a
Cadmium 81 1
Chromium 16 1b
Copper 200 b
Iron 1 :
Manganese 1 :
Mercury 5500 v
Nickel 47 b
Selenium 16 i
Silver 204 s
Thallium 1 :
Vanadium 1 :
Zinc 47 e

1 These values are fish/surface water bioconcentration
factors presented in:

a. EPA 530-D-98-001B, July 1998.

b. EPA/540/1-86/060 (October, 1986).

2 If BCF not available, we assumed a BCF of 1.

2\31864.7223\31864-00 lic\calcs\eco_tab\foodweb\Z2300epc.xis\fish BCF - water



File No. 31864.00
2/9/01

TABLE I-21

CALCULATION OF SEDIMENT/FISH
BIOCONCENTRATION FACTORS FOR HEAVY
METALS
Central Landfill - OU2 Remedial Investigation
Johnston, Rhode Island

Beryllium 1 <0.2 0.10
Cadmium 0.2 <0.2 0.50
Mercury 0.11 0.18 1.64
Nickel 36 1.7 0.05
Silver 0.25 <0.2 0.40
Zinc 94 66.7 0.71

Based on comparisons of median sediment and

fish tissue concentrations reported in USGS

Fact Sheet 105-98 9/1/1998 Organic Compounds
and Trace Elements in Freshwater Streambed
Sediment and Fish from the Puget Sound Basin

by Dorene E. MacCoy and Robert W. Black

The URL for this document is
http://wwwdwatcm.wr.usgs.gov/pugt/fs.105-98.htm]

231864 223\31 864-00 ljc\calcs\eco_tab\foodweb\Z2 300epe xls\fish bef - sed



TABLE 1-22

WEIGHT ASSIGNMENTS FOR SURFACE WATER BODIES
BASED ON RELATIVE SURFACE AREAS
Central Landfill - OU2 Remedial Investigation

Johnston, Rhode Island
Surface Area
{acres).

Sedimentation Basin 2 5.43 0.040
Sedimentation Basin 3 1.97 0.014
sum of basins 2 & 3 = 7.40 0.054
Sedimentation Basin 4 0.84 0.006
Upper Simmons Reservoir S51.11 0.375
USR North Basin 14.20 0.104
Lower Simmons Reservoir 77.00 0.565

Total Surface Area = 136.34 acres

Notes:

1. The area reported for Sedimentation Basin No. 4 includes the
approximate area of Quarry Stream.

2. The area reported for Sedimentation Basin No. 3 includes the
approximate area of Cedar Swamp Brook.

3. The area reported for Sedimentation Basins Nos. 2 and 3 includes the
approximate areas of Cedar Swamp Brookm and Quarry Stream.

2:\31864.223\31864-00.1jc\calcs\eco_tab\foodweb\Z2300epe. xI\WEIGHTS

File No. 31864.00
2/9/01



TABLE I-23

SITE-SPECIFIC FISH BODY BURDENS

FOR ZINC
(mg/kg wet weight)

Central Landfill - OU2 Remedial Investigation

Johnston, Rhode Island

Zinc 5

49

These site specific fish body burdens

for zinc are the average concentrations

of zinc in fish tissue samples

collected in 1993 and 1994 from Upper
Simmons and Lower Simmons Reservoir

(See Appendix K).

2:\31864.723\31864-00.1jc\cales\eco_tab\foodweb\Z2300epc. xis\fish body burden

File No. 31864.00
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TABLE I-24

SUMMARY OF EXPOSURE POINT CONCENTRATIONS FOR GREAT BLUE HERONS (ppm)

Central Landfill - OU2
Johnston, Rhode Island

File No. 31864.00
29/01
Page 1/6

Sedimentation Ponds 2 and 3 Sed ion Pond 4
Constituent Sediment Surface Water Benthic Amphibians Fish Sediment Surface Water Benthic Amphibians Fish
Arithmetic Mean | Arithmetic Mean Invertebrates Arithmetic Mean | Arithmetic Mean | Invertebrates
Volatile Qrganic Compounds
Acetone 0.043 NCC 2.63E-02 6.10E-07 1.05E-05 NCC NCC NCC NCC NCC
carbon disulfide NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
chloromethane 4.30E-02 0.00067 2.63E-02 4.60E-05 2,59E-04 NCC NCC NCC NCC NCC
1,2-dichlorobenzene NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
1,4-dichlorobenzene 0.046 NCC 2 82E-02 2.95E-05 4.71E-04 NCC NCC NCC NCC NCC
chlorobenzene 0.012 0.00258 7.34E-03 1.36E-02 7.40E-02 NCC NCC NCC NCC NCC
styrene NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
[Semivolatile Organic Compounds
jacenaphthylene NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
butylbenzylptithalate 2.217E-01 225E-03 1.36E-01 4.48E-01 2.38E+00 2.05E-01 001 1.02E+00 2.00E+00 1.07E+01
phenol 9.400E-02 3.86E-03 5.75E-02 8.48E-04 4.65E-03 NCC NCC NCC NCC NCC
4-chloro-3-methylphenol NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
4-methylphenol 2.255E-01 2.81E-03 1.38E-01 1.87E-03 1.02E-02 NCC NCC NCC NCC NCC
benzo(a)anthracene 3.083E-01 NCC 6.60E+00 5.33E-01 7.84E+H00 NCC NCC NCC NCOC NCC
benzo(a)pyrene 2.939E-01 NCC 8.59E+00 1.63E+00 2.00E+01 NCC NCC NCC NCC NCC
benzo(b)louranthene 4.437E-01 NCC 2.72E-01 5.27E-02 6.36E-01 NCC NCC NCC NCC NCC
carbozole 7.600E-02 NCC 4.65E-02 4.57E-05 7.50E-04 NCC NCC NCC NCC NCC
pyrene S.811E01 NCC 3.56E-01 6.13E-03 1.01E-01 NCC NCC NCC NCC NCC
Pesticides/PCBs
Aldrin 3.51E-03 1.00E-05 2.13E-03 1.70E-02 9.05E-02 NCC NCC NCC NCC NCC
delta-BHC NCC NCC NCC NCC NCC NCC NCC NcC NCC NCC
Aroclor 1232 NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
Aroclor 1242 NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
Aroclor 1254 NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
DDD NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
DDE NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
DDT NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
Total Chlordanes 424E-03 NCC 2.56E-03 1.48E-03 1.38E-02 NCC NCC NCC NCC NCC
Methoxychlor NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
Total Endosulfans NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC

8\31864.223\31864.00-lic\cales\ecotab\foodweb\Z2300epc Is\EPC Summary - Heron

QA: AQJ Dae: 711399



TABLE I-24

SUMMARY OF EXPOSURE POINT CONCENTRATIONS FOR GREAT BLUE HERONS (ppm)
Central Landfill - OU2
Johnston, Rhode Island

Upper Simmons Reservoir

Constituent Sediment Surface Water Benthic Amphibians Fish
Arithmetic Mean | Arithmetic Mean Invertebrates
Volatile Qrganic Compounds
Acetone 1.03E-01 2.92E-03 8.42E-03 1.30E-05 7.30E-05
carbon disulfide 2.78E-02 NCC 2.27E-03 1.81E.07 2.22E-06
chloromethane NCC NCC NCC NCC NCC
1,2-dichlorobenzene 1.46E-01 6.15E-04 1.19E-02 1.85E-02 1.00E-01
1,4-dichlorobenzene 1.46E-0] 8.85E-04 L.19E-02 2.55E-02 1.39E-01
chlorobenzene 2.06E-02 1.00E-02 1.68E-03 1.35E-02 7.38E-02
fstyrene 5.00E-03 NCC 4.09E-04 7.19E-07 4.95E-06
[Semivolatile Qrganic Compounds
acenaphthylene 4.03E-02 NCC 3.30E-03 7.65E-06 8.70E-05
butylbenzylphthalate 2.25E-01 271E-03 1.84E-02 5.03E-01 2.67E+00
phenol NCC NCC NCC NCC NCC
4-chloro-3-methylphenol NCC NCC NCC NCC NCC
4-methylphenol NCC NCC NCC NCC NCC
benzo(a)anthracene 3.63E-01 NCC 2.97E-02 2.58E-03 3.60E-02
benzo(a)pyrene 3.14E-01 NCC 2.57E-02 5.20E-03 6.07E-02
benzo(b)flouranthene 397E-01 NCC 3.25E-02 6.49E-03 7.65E-02
carbozole 1.13E-01 NCC 9.24E-03 1.14E-05 1.62E-04
pyrene 4.18E-01 NCC 3 42E-02 6.33E-04 994E-03
Pesticides/PCBs
Aldrin 1.59E-03 NCC 1.30E-04 1.16E-04 6.89E-04
delta-BHC 441E-03 5.58E-06 361E-04 S21E-(4 2.85E-03
(Aroclor 1232 3.83E-02 NCC 3.14E-03 2.42E-06 2.75E-05
 Aroclor 1242 3.67E-02 NCC 3.00E-03 4.23E-04 5.95E-03
Aroclor 1254 4.54E-02 NCC 3.72E-03 1.81E-03 2.64E-02
DDD 6.35E-03 NCC 5.20E04 S 18E-04 4.06E-03
DDE 4.75E-03 NCC 3.89E-04 8.87E-04 4.60E-03
DDT 8.64E-03 NCC 7.07E-04 5.56E-04 4.92E-03
Total Chlordanes 5.16E-03 NCC 4.23E-04 3.86E-04 2.88E-03
Methoxychlor 9.25E-03 NCC 7.57E-04 299E-05 2.35E-04
Total Endosulfans 4.28E-03 NCC 3.50E-04 1.14E-06 7.59E-06

£\31864 z23\31864 00-jc\calcs\ecotab\foodweb\Z2300cpc. IS\EPC Summary - Heron
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TABLE I-24 File No_ 31864 00
2001

Page 3/6
SUMMARY OF EXPOSURE POINT CONCENTRATIONS FOR GREAT BLUE HERONS (ppm)
Central Landfill - OU2
Johnston, Rhode Island

Lower Simmons Reservoir Upper Simmons Reservoir North Basin
Constituent Sediment Surface Water Benthic Amphibians Fish Sedirmnent Surface Water Benthic Amphibians Fish
Arithmetic Mean | Arithmetic Mean Invertebrates Arithmetic Mean | Arithmetic Mean Invertebrates
Volatile Organic Compounds
Acetone 1.26E-01 3.40E-03 2.56E-02 1.55E-05 9.13E-05 7.17E-02 2.92E-03 3.12E+01 7.37E-04 1.25E-02
carbon disulfide NCC NCC NCC NCC NCC 4.00E-03 NCC 3.27E-04 9.11E-08 6.74E-07
chloromethane 0.0035 NCC 2.63E-02 4.60E-05 2.59E-04 NCC NCC NCC NCC NCC
1,2-dichiorobenzene NCC NCC NCC NCC NCC NCC 7.50E-04 4.93E-02 2.28E-02 1.24E-01
1,4-dichlorobenzene NCC NCC NCC NCC NCC NCC 1.33E-03 4.93E-02 4.03E-02 2.19E-01
chlorobenzene NCC NCC NCC NCC NCC 2.28E-02 2.08E-02 9.91E-03 1.09E-01 5.96E-01
styrene NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
Semivolatile Qrganic Compounds
acenaphthylene NCC NCC NCC NCC NCC 4.03E-02 NCC 1.75E-02 2.44E-05 3. 74E-04
butylbenzytphthalate 6.62E-01 NCC 4.05E-02 2.59E-04 4.17E-03 2.73E-01 NCC 1.19E-01 3.93E-01 2.09E+00
Jphenol NCC NCC NCC NCC NCC NCC NCC NCC NCC NoC
4-chloro-3-methylphenol 0.057 NCC 3.49E-02 1.19E-05 1.93E-04 NCC NCC NCC NCC NCC
4-methylphenol NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
fbenzo(a)anthracene 0.095 NCC 5.81E02 5 06E-03 7.04E-02 3.84E-01 NCC 1.67E-01 1.38E-02 1,.99E-01
benzo(a)pyrene 0.12 NCC 7.34E-02 1.51E-02 1.74E-01 3.23E-01 NCC 1.40E-01 2.74E-02 3.29E-01
benzo(b)flouranthene 0.175 NCC 1.07E-0] 2.15E02 2.52E-01 4.42E-01 NCC 1.92E-01 3.72E-02 4.49E-01
carbozole NCC NCC NCC NCC NCC LI13E-01 NCC 4.91E-02 4.81E-05 7.91E-04
pyrene 0.111 NCC 6.79E-02 1.22E-03 1.96E-02 7.03E-01 NCC 3.06E-0t $.27E-03 8.69E-02
|Pesticides/PCBs
Aldrin 1.90E-03 1.17E-05 3.86E-04 1.79E-02 941E-02 1.29E-03 NCC S.67E-04 1.78E-04 1.29E-03
detta-BHC 3.51E-03 NCC 7.14E-04 1.16E-05 8.82E-05 4.46E-03 6.17E-06 1.96E-03 5.97E-04 3.32E-03
Aroclor 1232 NCC NCC NCC NCC NCC 322E-02 NCC 1.40E-02 6.66E-06 1.01E-04
Aroclor 1242 NCC NCC NCC NCC NCC 3.00E-02 NCC 1.31E-02 1.36E-03 235E-02
Aroclor 1254 NCC NCC NCC NCC NCC 4.31E-02 NCC 1.88E-02 8.19E-03 1.30E-01
DDD 3.96E-03 NCC 8.05E-04 1.04E-03 7.19E-03 6.04E-03 NCC 2.62E-03 1.68E-03 1.69E-02
DDE 5 55€-03 NCC 1.13E-03 3.06E-03 1.44E-02 5.33E-03 NCC 2.31E-03 3.77E-03 2.39E-02
DDT 3.03E-03 3.17E-05 6.16E-04 3.21E-01 1.23E+00 4.23E-03 NCC 1.83E-03 1.47E-03 1.29E-02
Total Chlordanes 2.51E-03 NCC 5.10E-04 6.97E-04 4.46E-03 6.05E-03 NCC 2.66E-03 1.18E-03 1.28E-02
Methoxychlor NCC NCC NCC NCC NCC 7.08E-03 NCC 3.10E-03 4.98E-05 5.67TE-04
Total Endosulfans 2.16E-03 9.20E-06 4.39E-04 9.45E-05 5.17E-04 4, 50E-03 NCC 1.96E-03 1.68E-06 1.69E-05

QA: AQJ Date: 71399
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TABLE I-24

SUMMARY OF EXPOSURE POINT CONCENTRATIONS FOR GREAT BLUE HERONS (ppm)
Central Landfill - OU2
Johnston, Rhode Island

File No. 31864.00
2/5/01
Page 4/6

Sedimentation Ponds 2 and 3 Sedimentation Pond 4
Constituent Sediment Surface Water Benthic Amphibians Fish Sediment Surface Water Benthic Amphibians Fish
Arithmetic Mean | Arithmetic Mean Invertebrates Arithmetic Mean | Arithmetic Mean Inventebrates

Meials
Aluminum 1.38E+04 6.30E-01 630E01 '| 630E-01 * | 630E-01 5.59E+03 4.19E-02 419802 | 419802 419802
Arsenic 4.44E+00 1.34E-03 674E+00 '} S90E02 | s90E-02 NCC 3.50E-03 1.S4E-01  *| 1.54E-01 1.54E-01
Barium 1.45E+02 $.50E-02 354E+00 | ssoe2 ' | s.s0E-02 9.30E+01 3.83E02 239E+00 | 3.83E-02 1.83E-02
¥Beryllium 2.27E+00 1.17E-03 121E01 '] 491E02 | 491E 1.00E-01 NCC 1.00E02 °*| 2.00E-03 2.00E-03
Cadmium 2.60E-01 2.10E-04 281E01 | 170E02 | L70E-02 NCC NCC NCC NCC NCC
Chromium 3.19E+01 1.20E-03 283E04 | 192802 | 1L92E02 8.40E+00 1.67E-03 747605 | 266E0 2.66E-02 *
Copper 3.73E+01 3.27E-03 65401 | 654801 | 6.54E-01 1.09E+01 8.5SE-03 L71E+00 2| LTIE+00 1.71E+00 *
Iron 2.42E+04 2.65E+00 265E+00  °| 265B8+00 | 2.65E+00 9.47E+03 1.36E-01 13601 | 136E01 1.36E01 *
Mangancse 6.73E+02 1.53E+00 1538400 7| 1.53E+00 ? | LS3E+00 144E+02 443E-02 443E02 | 443E02 443E02 °
Mercury 1.74B-01 3.00E-04 320E01 | 1656400 | 1.65E+00 NCC 5.80E-04 3.19E+00 | 3.19E+00 319E+00 2
Nickel 1.14E+01 3.13E-03 8258400 | 14701 * | 147E-01 3.20E+00 2.70E-03 231E+00 | 127E01 127801 *
Selenium NCC 2.03E-03 325E02 2} 32582 * | 32sE-02 NCC NCC NCC NCC NCC
Silver NCC NCC NCC NCC NCC NCC NCC NCC NCC NcC
Thallium NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
Vanadium 2.51E+01 2.65E-03 265E03 1| 265803 | 2.65E-03 1.14E+01 1.55E-03 1.55E-03 *| 1SSE-03 1.55E-03 *
Zinc 2.24E+02 7.22E-02 170E+02 | 3.39E+00 | 3.39E+00 2.40E+01 3.40E-02 1826401 | 1.60E+00 1.60E+00 2

8 \31864 22331864.00-lic\calcs\ccolabMoodweb\Z2300cpe. IS\EPC Summary - Heron
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TABLE 1-24

SUMMARY OF EXPOSURE POINT CONCENTRATIONS FOR GREAT BLUE HERONS (ppm)
Central Landfill - QU2
Johnston, Rhode Island

Upper Simmons Reservoir
Constituent Sediment Surface Water Benthic Amphibians Fish
Arithmetic Mean | Arithmetic Mean Invenebrates
|Metals
Aluminum 1.26E+04 2.56E-01 256E-01 | 2.56E-01 2.56E-01
Arsenic 3.93E+00 1.17E-03 596E+00 ' | 5.13E-02 5.13B-02
Barium 734E+01 7.50E-02 1798400 ' | 7.50E-02 | 7.50E-02
rlBeryllium 1.27E+01 3.83E-04 674E01 ' | 1.61ED2 1.61E-02
Cadmium 1.81E+00 2.25E-04 195e+00 ' | 1.82E-02 1.82E-02
Chromium 1.20E+01 1.99E-03 106E-04 | 309802 P | 3.19E02
Copper 2.05E+401 4.02E-03 804E-01 ' | B.O4E-0I 3.04E-01
Iron 1.45E+04 1.53E+00 Nee NCC 1.53E+00
Manganese 4.81E+02 3.25E+00 3256400 1 | 32sE+00 * | 3.25E+00
Mercury 1.25E-01 NCC 229601 | 566E-02 | 4.09E02
Nickel 1.36E+01 7.98E-03 985E+00 ° | 37501 ' | 375E01
Selenium 1.04E+00 2.20E-03 331E+00 * | 35302 7| 3153E02
Silver NCC NCC Nee  ? N ! NCC
Thallium NCC 2.82E-03 282603 | 2mE03 ' | 28E03
Vanadium 3.90E+01 3.32E-03 332603 ° | 332803 | 332803
Zinc 1.44E+02 1.93E-02 1098402 | s00E+00 * | s500E+00

g\31864.723\31864 00-lic\calcs\ecotab\food web\Z2300cpe XIS\EPC Summary - Heron
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TABLE I-24

SUMMARY OF EXPOSURE POINT CONCENTRATIONS FOR GREAT BLUE HERONS (ppm)

Central Landfill - OU2
Johnston, Rhode Island

File No. 31864.00
290
Page 6/6

o =

Lower Simmons Reservoir Upper Simmons Reservoir North Basin
Constituent Sediment Surface Water Benthic Amphibians Fish Sedimem Surface Water Benthic Amphibians Fish
Arithmetic Mean | Arithmetic Mean Invertebrates Arithmetic Mean {Arnithmetic Mean Invertebrates
Metals
Aluminum 1.18E+04 3.60E-01 360E01 ° | 360E01 * | 360E-01 1.25E+04 347E01 347801 1 | 347E01 347801
Arsenic 9. T2E+00 2.11E-03 1476401 | 928E-02 | 9.28E-02 5.08E+00 1.03E-03 771E+00 ' | 4.55E-02 455E02
Jaan‘um 1.73E+02 6.55E-02 4218400 | 65502 * | 6ssE02 8.64E+01 1.02E-01 211E+00 | 1.02E01 L02E01 '
Beryllium 9.54E+00 4.05E-04 sorE-01 * | 1E02 | 170E02 G 3.68E+00 5.08E-04 195801 ' | 214E02 T214E02
Cadmium 443E+00 NCC 478E+00 ' | 443601 ° | awE01 * 1.16E+00 3.57E-04 125E+00 ' | 2.89E-02 289E02
Chromium 1.90E+01 1.80E-03 168E-04 | 28882 | 288802 * 1.19E+01 2.51E-03 105E04 | 4.01E-02 401E02 *
Copper 221E+01 5.37E-03 107E+00 * | 107E+00 | 107E+00 1.95E+01 3.78E-03 755601 1 | 755E-01 755801 °
Iron 24TE+04 L41E+00 141E+00 | 141E+00 | 141E+00 * 2.21E+04 2.30E+00 230E+00 | 2.30E+00 230E+00
Manganese R42E+03 1.84E+00 184E+00 1| 184E+00 1} 184E+00 ° 5.31E+02 5.59E+00 SS9E+00 1 | 5.59E+00 5.59E+00
ﬂMercury 237E01 NCC a3se01 | w001 *| 22403 1.18E-01 NCC 21701 ' | 535E02 387TE02 °
Nickel 1.64E+01 3.98E-03 Li9E+0l ' | 187E01 ' | 187E01 ? 2.40E+01 1.25E-02 1.73E+01 | 5.89E-01 589601
Sel 2.86E+00 4.38E-03 o1sE+00 | 701E02 *| 701E02 ? 4.50E-01 2.39E-03 38E0 | 3BE®R IRE02 *
Silver NCC 1.63E-03 3301 | 33E01 | 330 ? NCC NCC NCC NCC NCC
Thallium 1.01E+01 ND 142801 | 142801 | 142201 ° 5.58E-01 467E-03 786E03 | 4.67E-03 467E03 *
Vanadium 4.08E+01 3.46E-03 346E03 | 346E-03 * | 34603 °? 7.29E+01 4.23E-03 423803 ° | 423E-03 423803
Zinc 2.68E+02 1.38E-02 2036+02 ' | 480E+00 | 4asoE+00 * 1.96E+02 1.54E-02 1498402 * | 7.24E-01 724E01
Notes;

. Values in italics were calculated as 0.5 * MDL.
_ These values were calculated by multiplying the measured or estimated dissolved surface water contaminant concentration by published BCFs for fish.

These values were calculated by multiplying the 1 d or sedi cor 1t o ion by the IAFs presented on Table 18.

. Tissue EPCs for organic compounds were calculated using the Gobas Food Web Model.

These values were calculated by multiplying the d sediment o 1t concentration by the fish/sediment accumulation factors based on
dry weight presented on Table 15, and by the fraction of solid content of fish (0.2} 1o convent the fish body burden from dry weight to wet weight.

. These values were calculated by multiplying the measured sediment contaminant concentration by the tadpole/sediment accumulation factors

presented on Table 16.
The mean dissolve selenium concentration is presented for the Lower Simmons Reservoir because selenium was not detected in total metals analyses.

. These values are site-specific fish body burdens based on the average wet weight concentration of zinc in fish tissue.
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TABLE I-2§

SUMMARY OF WEIGHTED EXPOSURE POINT CONCENTRATIONS FOR GREAT BLUE HERONS (ppm)

Central Landfill - OU2
Johnston, Rhode Island

File No. 31864.00
29101
Page 1/6

Sedimentation Ponds 2 and 3 Sedi ion Pond 4
Constituent Sediment Surface Water Benthic Amphibians Fish Sediment Surfacc Water Benthic Amphibians Fish
Arithmetic Mean | Arithmetic Mean | Invertebrates Arithmetic Mean | Arithmetic Mean | Invertebrates
Volatile Qrganic Compounds
Acetone 2.33E-03 NCC 1.43E-03 3.31E-08 | 5.70E-07 NCC NCC NCC NCC NCC
carbon disulfide NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
chloromethane 2.33E-03 3.64E-05 1.43E-03 2.50E-06 1.41E-05 NCC NCC NCC NCC NCC
1,2-dichlorobenzene NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
1,4-dichlorobenzene 2.50E-03 NCC 1.53E-03 1.60E-06 | 2.56E-05 NCC NCC NCC NCC NCC
chiorobenzene 6.60E-04 1.40E-04 3.99E-04 737E-04 | 4.02E-03 NCC NCC NCC NCC NCC
styrene NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
ivolatil anic Compoun,
acenaphthylene NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
butylbenzylphthalate 1.20E-02 1.22E-04 7.38E-03 243E-02 1.29E-01 1.26E-03 6.12E.05 6.24E-03 1.23E-02 6.53E-02
pheno} 5.10E-03 2.10E-04 3.12E-03 4.60E-05 | 2.52E-04 NCC NCC NCC NCC NCC
4-chloro-3-methylphenol NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
4-methylphenol 1.22E-02 1.53E-04 7.51E-03 1.01E-04 | 5.56E-04 NCC NCC NCC NCC NCC
benzo(a)anthracene 1.67E-02 NCC 3.58E-01 2.89E-02 | 4.26E-01 NCC NCC NCC NCC NCC
benzo(a)pyrene 1.60E-02 NCC 4.66E-01 8.83E-02 | 1.09E+00 NCC NCC NCC NCC NCC
benzo(b)flouranthene 2.41E-02 NCC 1.48E-02 2.86E-03 | 3.45E-02 NCC NCC NCC NCC NCC
carbozole 4.13E-03 NCC 2.53E-03 248E06 | 4.07E-05 NCC NCC NCC NCC NCC
pyrene 3.15E-02 NCC 1.93E-02 3.33E-04 5.49E-03 NCC NCC NCC NCC NCC
Pesticides/PCBs
Aldrin 1.91E-04 5.43E-07 1.16E-04 9.24E-04 | 4.91E-03 NCC NCC NCC NCC NCC
detta-BHC NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
Aroclor 1232 NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
Aroclor 1242 NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
Aroclor 1254 NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
DDD NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
DDE NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
DDT NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
Total Chlordanes 2.30E-04 NCC 1.39E-04 802E-05 | 748E-04 NCC NCC NCC NCC NCC
rMethoxychlor NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
Total Endosulfans NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC

§ \31864.22\31864.00-lic\calcs\ecotab\foodweb\Z2300epe dsiweighted EPCs - Heron
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- File No 31864.00
TABLE I-25 i

Page 26
SUMMARY OF WEIGHTED EXPOSURE POINT CONCENTRATIONS FOR GREAT BLUE HERONS (ppm)

Central Landfili - OU2
Johnston, Rhode Island

Sedimentation Ponds 2 and 3 Scdimentation Pond 4
Constituent Sediment Surface Water Benthic Amphibians Fish Sediment Surface Water Benthic Amphibians Fish
Arithmetic Mean | Arithmetic Mean | Invertebrates Arithmetic Mean | Arithmetic Mean | Invertebrates

IMetals
[ Aluminum 7.51E+02 342E02 342EQ2 342E-02 3.42E-02 342E+01 257E-04 2.57E-04 2.57TE-04 2.57E-04
Arsenic 2.41E-01 1.27E-05 3.66E-01 3.20E-03 | 3.20E-03 NCC 2.14E-05 9.43E-04 9.43E-04 9.43E-04
Barium 7.87E+00 2.99E-03 1.92E-01 299E-03 | 2.99E-03 6.00E-01 2.35E-04 1.46E-02 2.35E.04 2.35E-04
Beryllium 1.23E-01 6.35E-05 6.54E-03 2.67E-03 | 2.67E-03 6.12E-04 NCC 6.12E-05 1.22E-05 1.22E-05
(Cadmium NCC 1.14E-05 NCC NCC 9.23E-04 NCC NCC NCC NCC NCC
[Chromium 1.73E+00 6.51E-0S 1.54E-05 1.04E-03 1.04E-03 5.14E-02 1.02E-0S 4.57E-07 1.63E-04 1.63E-04
Copper 2.02E+00 1.78E-04 3.55E-02 3.55E02 | 3.55E-02 6.68E-02 5.24E-05 1.05E-02 1.05E-02 1.05E-02
Iron 1.32E+03 1.44E-01 1.44E-01 1.44E-01 1.44E-01 5.80E+01 8.35E-04 8.35E-04 8.35E-04 8.35E-04
Manganese 3.65E+01 8.32E-02 8.32E-02 832E-02 | 832E-02 8.82E-01 2. 71E4 2 TME-04 2.71E-04 2.7ME-04
Mercury 9.47E-03 1.63E-05 1.74E-02 896E-02 | 8.96E-02 NCC 3.55E-06 1.95E-02 1.95E-02 1.95E-02
[Nickel 6.19E-01 1.70E-04 4.48E-01 7.99E-03 | 7.99E-03 1.96E-02 1.65E-05 1.42E02 7.TTE-04 7.TIE-04
Seleni NCC 1.10E-04 1.76E-03 1.76E-03 | 1.76E-03 NCC NCC NCC NCC NCC
Silver NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
Thallium NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
Vanadium L36E+00 1.44E-04 1.44E-04 1.44E-04 | 1.44E-04 6.98E-02 9.49E-06 9.49E-06 9.49E-06 9.49E-06
Zinc 1.22E+01 392E03 9.23E+00 1.84E-01 1.84E-01 1.47E-01 2.08E-04 1.11E-01 9.77E-03 9.77E-03

Note:

1. Weighted EPCs were calculated by multiplying the water body-specific EPC by the ratio of the surface area of that water body to the
combined surface area of all water bodies. Weighted EPCs for each water body were then summed to yield the final EPC.
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_ File No. 31864.00
TABLE I-25 ¢ No ol

Page 3/6
SUMMARY OF WEIGHTED EXPOSURE POINT CONCENTRATIONS FOR GREAT BLUE HERONS (ppm)

Central Landfill - OU2
Johnston, Rhode Island

Upper Simmons Reservoir Lower Simmons Reservoir
Constituent Sediment Surface Water Benthic Amphibians Fish Sediment Surface Water Benthic Amphibians Fish
Arithmetic Mean | Arithmetic Mean | Invenebrates Arithmetic Mean | Arithmetic Mean | Invertebrates
Volatile Organic Compounds
Acetone 3.86E-02 1.09E-03 3. 16E-03 4 86E-06 | 274E-05 7.13E-02 1.92E-03 1.45E-02 8.73E-06 | 5.16E-05
carbon disulfide 1.04E-02 NCC 8.52E-04 6.78E.08 831E-07 NCC NCC NCC NCC NCC
chloromethane NCC NCC NCC NCC NCC 1.98E-03 NCC 1.49E-02 2 60E-05 1.46E-04
1,2~dichlorobenzene 5.46E-02 231E-04 447E-03 6.92E-03 3.76E-02 NCC NCC NCC NCC NCC
1,4-dichiorobenzene 5.46E-02 3.32E-04 447E-03 9.57E-03 5.20E-02 NCC NCC NCC NCC NCC
chlorobenzene 7.74E-03 3.75E-03 6.32E-04 5.08E-03 2.77E-02 NCC NCC NCC NCC NCC
styrene 1.87E-03 NCC 1.53E-04 2.69E-07 1.86E-06 NCC NCC NCC NCC NCC
i i i unds
acenaphthylene 1.51E-02 NCC 1.24E-03 287E06 | 3.26E-05 NCC NCC NCC NCC NCC
meylbenzylpmlmlme 843E-02 1.02E-03 6.90E-03 1.89E-01 9.99E-01 3.74E-01 NCC 2.29E-02 146E-04 | 2.35E-03
phenol NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
4-chloro-3-methytphenol NCC NCC NCC NCC NCC 3.22E-02 NCC 1.97E-02 6.71E-06 1.09E-04
4-methylphenol NCC NCC NCC NCC NCC NCC NCC NCC NCC NCC
benzo(a)anthracene 1.36E-01 NCC L11E-02 9.66E-04 1.35E-02 5.37E-02 NCC 3.28E-02 2.86E-03 | 3.98E-02
benzo(a)pyrene 1.18E-01 NCC 9.63E-03 1.95E-03 2.27E-02 6.78E-02 NCC 4.15E-02 854E-03 | 9.83E-02
benzo(b)flouranthene 1.49E-01 NCC 1.22E-02 2.43E-03 2.87E-02 9.88E-02 NCC 6.05E-02 1.21E-02 1.43E-01
carbozole 4.22E-02 NCC 3.46E-03 4.28E-06 | 6.06E-05 NCC NCC NCC NCC NCC
pyrene 1.57E-01 NCC 1.28E-02 2.37E-04 3.73E-03 6.27E-02 NCC 3.84E-02 6.89E-04 1.10E-02
Pesticides/PCBs
Aldrin 5.95E-04 NCC 4.88E-05 4.35E-05 2.58E-04 1.07E-03 6.59E-06 2.18E-04 1.01E-02 | 531E-Q2
delta-BHC 1.65E-03 2.09E-06 1.35E-04 1.95E-04 1.07E-03 1.98E-03 NCC 4.03E-04 6.56E-06 | 4.98E-05
Aroclor 1232 1.43E-02 NCC 1.18E-03 9.06E-07 1.03E-05 NCC NCC NCC NCC NCC
Aroclor 1242 1.38E-02 NCC 1.13E-03 1.58E-04 2.23E-03 NCC NCC NCC NCC NCC
Aroctor 1254 1.70E-02 NCC 1.39E-03 6.79E-04 9.88E-03 NCC NCC NCC NCC NCC
DDD 2.38E-03 NCC 1.95E-04 1.94E-04 1.52E-03 2.24E-03 NCC 4.55E-04 5.88E-04 | 4.06E-03
DDE 1.78E-03 NCC 1.46E-04 3.33E-4 1.72E-03 3.13E-03 NCC 6.37E-04 1.73E-03 8.16E-03
DDT 3.24E-03 NCC 2.65E-04 2.08E-04 1.85E-03 1.71E-03 1.79E-05 3.48E-04 1.81E-01 6.93E-01
Total Chlordanes 1.94E-03 NCC 1.59E-04 1.45E-04 {.08E-03 1.42E-03 NCC 2.88E-04 393E-04 | 2.52E-03
Methoxychlor 347E-03 NCC 2.84E-04 1.12E.05 B.81E-08 NCC NCC NCC NCC NCC
Total Endosulfans 1.60E-03 NCC 1.31E-04 427E07 | 2.85E-06 1.22E-03 5.20E-06 2.48E.04 S.34E-05 | 2.92E.04

3:\31864.2233 1864 00-lic\caics\ecotab\foodweb\Z2300cpe s\weighted EPCs - Heron QA: AQJ Date: 771359



TABLE 1-25

SUMMARY OF WEIGHTED EXPOSURE POINT CONCENTRATIONS FOR GREAT BLUE HERONS (ppm)
Central Landfill - QU2
Johnston, Rhode Island

File No. 31864.00
28/01
Page 4/6

Upper Simmons Reservoir Lower Simmons Reservoir
Constituent Sediment Surface Water Benthic Amphibians Fish Sediment Surface Water Benthic Amphibians Fish
Arithmetic Mean | Arithmetic Mean | Invertebrates Arithmetic Mean | Arithmetic Mean | Inventebrates

\Merals
Aluminum 4.73E+03 9.60E-02 9.60E-02 9.60E-02 9.60E-02 6.69E+03 2.03E-01 2.03E-01 2.03E-01 2.03E-01
Arsenic 147E+00 437E-04 2.23E+00 1.92E-02 1.92E-02 5.49E+00 [.19E-03 8.33E+00 5.24E-02 5.24E-02
Barium 2,7SE+01 2.81E-02 6.71E-0l 2.81E-02 2.81E-02 9.76E+01 3.70E-02 2.38E+00 3.70E-02 370E.02
Berytlium 4.75E+00 1.43E-04 2.53E-01 6.02E-03 | 6.02E-03 5.39E+00 2.29E-04 2.86E-01 961E-03 | 9.61E-03
Cadmium 6.77E-01 843E-05 7.32E-01 6.83E03 | 6.83E-03 2.50E+00 NCC 2.70E+00 2.50E-01 2.50E-01
Chrornium 4 49E+00 747E-04 3.99E-05 1.20E-02 1.20E-02 1.07E+01 1.02E-03 9.51E-05 1.63E-02 1.63E-02
Copper 7.70E+00 1.51E-03 3.01E-01 1.01E-01 3.01E-01 1.25E+01 3.03E-03 6.06E-01 6.06E-01 6.06E-01
Iron S45E+03 5.74E-01 NCC NCC 5.74E-01 1.39E+04 7.94E-01 7.94E-01 7.94E-01 7.94E-01
Mangancse 1.80E+02 1.22E+00 1.22E+00 122E+00 { 1.22E+00 4.76E+03 1.04E+00 1.04E+00 1LLO4E+00 | 1LO4E+00
Mercury 4.69E-02 NCC 8.59E-02 2.12E-02 1.53E-02 1.34E-01 NCC 2.45E-01 6.06E-02 1.26E-03

ickel 5.10E+00 2.99E-03 3.69E+00 1.41E-0! 1.41E-01 9.27E+00 2.24E-03 6.70E+00 1.06E-01 1.06E-01
Seleni 3.88E-01 8.26E-04 1.24E+00 1.32E-02 1.32E-02 1.62E+00 2.47E-03 5.17E+00 3.96E-02 | 3.96E-02
Silver NCC NCC NCC NCC NCC NCC 9.18E-04 1.87E-01 1.87E-01 1.87E-01
Thallium NCC 1.06E-03 1.06E-03 1.06E-03 1.06E-03 5.71E+00 NCC 8.04E-02 8.04E-02 | 8.04E-02
Vanadium 1.46E+01 1.25E-03 1.25E-03 1.25E-03 1.25E-03 2.30E+01 1.95E-03 1.95E-03 1.95E-03 1.95E-03
Zinc 5.40E+01 7.22E-03 4.09E+01 1.87E+00 1.87E+00 1.52E+02 7.79E-03 1.15E+02 2.76E+00 | 2.76E+00

2131864, 22031864 00-c\cal
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SUMMARY OF WEIGHTED EXPOSURE POINT CONCENTRATIONS FOR GREAT BLUE HERONS (ppm)

TABLE I-25

Central Landfill - OU2
Johnston, Rhode Island

Upper Simmons Reservoir North Basin

Constituent Sediment Surface Water Benthic Amphibians Fish
Arithmetic Mean | Arithmetic Mean | Invertebrates

Volatile Organic Compounds
Acetone 747E-03 3.04E-04 3.25E+00 7.6TE-05 1.31E-03
carbon disulfide 4.17E-04 NCC 341E-05 948E-09 | 7.02E-08
chloromethane NCC NCC NCC NCC NCC
1,2-dichlorobenzene NCC 7.81E-05 5.13E-03 2.37E-03 1.29E-02
1,4-dichlorobenzene NCC 1.39E-04 5.14E-03 4.20E-03 | 2.29E-02
chlorobenzene 2.37E-03 2.16E-03 1.03E-03 1.14E-02 | 621E02
styrene NCC NCC NCC NCC NCC
Semivolatile Qrganic Compounds
acenaphthylene 4,20E-03 NCC 1.82E-03 2.54E-06 | 3.90E-05
butylbenzy!phthalate 2.85E-02 NCC 1.24E-02 400E-02 | 2.17E-01
phenol NCC NCC NCC NCC NCC
4-chioro-3-methyiphenol NCC NCC NCC NCC NCC
4-methylphenol NCC NCC NCC NCC NCC
benzo(a)anthracene 4,00E-02 NCC 1.74E-02 1.43E-03 | 2.08E-02
benzo(e)pyrene 3.36E-02 NCC 1 46E-02 2.85E-03 | 3.43E-02
benzo(b)flouranthene 4.60E-02 NCC 2.00E-02 3.87E-03 | 4.68E-02
carbozole 1.17E-02 NCC 5.12E-03 $.00E-06 | 8.24E-05
pyrene 7.32E02 NCC 3.18E-02 5 49E-04 | 9.05E-03
Pesticides/PCBs
Aldrin 1.35E-04 NCC 591E-05 1.86E-05 1.34E-04
delta-BHC 4 65E-04 6.42E-07 2.04E-04 6.22E-05 3.46E-04
Aroclor 1232 335E-03 NCC 1.46E-03 6.93E-07 1.05E-05
Aroclor 1242 313E-03 NCC 1.36E-03 1.42E-04 | 2.45E-03
Aroclor 1254 4 4GE-03 NCC 1.96E-03 8.52E-04 1.36E-02
DDD 6.29E-04 NCC 2.73E-04 1.75E-04 1.76E-03
DDE 5.55E-04 NCC 241E-04 393E-04 | 2.49E-03
DDT 4.40E-04 NCC 1.91E-04 1.53E-04 1.34E-03
 Total Chlordanes 6.30E-04 NCC 2.77E-04 1.23E-04 1.34E-03
Methoxychlor 7.38E-04 NCC 3.23E-04 5.19E-06 | 5.91E-05
[ Total Endosulfans 4.68E-04 NCC 2.04E-04 1.75E-07 1.76E-06

£\31864.2233 I36‘.00—ch\ul:sbwub\foodwcb\22300epc.xls\weny\wd EPCs - Heron
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831864 223131864, 0-lic

q

SUMMARY OF WEIGHTED EXPOSURE POINT CONCENTRATIONS FOR GREAT BLUE HERONS (ppm)

TABLE I-2§

Central Landfill - OU2
Johnston, Rhode Island

Upper Simmons Reservoir North Basin
Constituent Sediment Surface Water Benthic Amphibians Fish
Arithmetic Mean | Arithmetic Mean | Invertebrates

|Metals
Aluminum 1.30E+03 3.61E-02 3.61E-02 361E-02 | 3.61E-02
Arsenic 5.29E-01 1.0BE-04 8.03E-01 4.74E-03 | 4.74E-03
Barium 8.99E+00 1.O7E-02 2.19E-01 1.07E-02 1.07E-02
Beryllium 3.83E-01 5.29E-05 2.04E-02 2.22E03 | 2.22E-03
Cadmium 1.20E-01 3.71E-05 1.30E-01 3.01E-03 | 3.01E-03
Chromium 1.23E+00 2.61E-04 1.10E-05 4.18E-03 | 4.18E-03
Copper 2.03E+00 3.93E-04 7.86E-02 7.86E-02 | 7.86E-02
Iron 2.30E+03 2.39E-01 2.39E-01 2.39E01 2.39E-01
Manganese 5.53E+01 5.82E-01 $.82E-01 5.82E-01 5.82E-01
Mercury 1.23E-02 NCC 2.26E-02 5.58E-03 | 4.03E-03

ickel 2.50E+00 1.31E-03 1.81E+00 6.14E-02 | 6.14E-02
Selenium 4.69E-02 2.49E-04 3.99E-03 3.99E-03 | 3.99E-03
Silver NCC NCC NCC NCC NCC
 Thallium 5.81E-02 4.86E-04 8.19E-04 4 86E-04 | 4.B6E-04
Vanadium 7.59E+00 4.40E-04 4.40E-04 4.40E-04 4.40E-04
Zine 2.04E+01 1.60E-03 1.55E+01 7.54E-02 | 7.54E-02

b\Z2300epe. xi

ghted EPCs - Heron

Fiie No. 31864.00
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File No 31864 .00
219001

TABLE 1-26

ENTIRE CENTRAL LANDFILL DRAINAGE AREA
FEEDING AREA NORMALIZED EPCs FOR THE GREAT BLUE HERON
Central Landfill - OU2 Remedial Investigation

Johnston, Rhode Island
(ppm)}
All Central Landfill Water Bodies
Constituent Sediment Surface Water Benthic Amphibian Fish
EPC EPC Invertebrate EPC EPC EPC

Volatile Organic C

Acctone 1.20E-01 332603 327E+00 9.03E-05 1.38E-03
carbon dssulfide 1.0BE-02 NCC 8 BGE-04 7.72E-08 9.02E-07
chloromethane 431E-3 NCC 1.63E-02 285E-05 1.60E-04
t 2dichlorobenzene 5.46E02 3.09E-04 9.60E-03 9.29E-03 5.06E-02
1,4-dichlorobenzene 5.TIEQ2 470E-04 LHIE-02 1.38E-02 T49E-02
chlorobenzene 1.08E-02 6.05E-03 2 D6E-03 L.72E02 9.38E-02
styrene 1.37E-03 NCC 1.53E-04 2.69E-07 1 86E-06

Semivolatile Organic Compounds

acenaphthylene 1. 93E-2 NCC 3.06E-03 5.41E-06 7.16E-05
butylbenzylphthalate 5.00E-0t 1.20E-03 5 58E-02 2.66E-01 1.41E+00
phenol 5.10E-03 2.10E-04 3.12E-03 4.60E-05 252E-04
4-chloro-3-methylphenol 322602 NCC 197E-02 6.71E-06 109E-04
4-methylphenol 1.22E-02 1.83E-04 7SIE-03 101E-04 5.56E-04
benzo(ajanthracene 247E-01 NCC 4 20E-01 342E-02 5.00E-01
benzo(a)pyrene 2.35E-01 NCC $32E-01 1.02E-01 1.24E400
benzo(b)flouranthene 3.18E-01 NCC 1 O7E-01 213E-02 2.53E-01
carbozole 5.80E-02 NCC 1.11E-02 118E-05 184E-04
pyrene 3.24E01 NCC 1.02E-01 1.81E-03 293E-02

Pesticides PCBs

Aldrn 1.99E-03 T13E-06 442604 LILEQ2 5.85E-02
delta-BHC 4.10E-03 2.73E-06 7.43E-4 2.64E-04 1.46E-03
Aroclor 1232 1.T7E-02 NCC 2.64E-03 |.60E-06 2.08E-05
Aroclor 1242 1.69E-02 NCC 2.49E-03 3.00E-04 4.68E-03
Aroclor 1254 2.15E-02 NCC 335E-03 1.53E-03 234E-02
DDD 5.24E-03 NCC 922E-04 9.57E-04 7.34E-03
DDE 547E-03 NCC 1.02E-03 2 45E-03 1.24E-02
DDT 5.39E-03 1.79E-05 SO4E-04 1.81E-0! 696E-01
Total Chlordanes 4.21E03 NCC 8.63E-04 T41E-04 5.68E-03
Methoxychlor 4.20E-03 NCC 6 06E-04 164E-05 147E-04
Total Endosulfans 3. 29E03 5 20E-06 584E-04 5 40E-05 297E-04
Metals

Aluminum 1.35E+04 3.70E-01 3.70E-01 3.70E-01 3.70E-01
Arsenic 71.1E+00 1.83E-03 1.17TE+01 B.05E-02 8.05E-02
Barium 1.43E+02 7.90E-02 3.48E+00 7.90E-02 7.90E-02
Berylum 1.0GE+01 4 89E-04 5.66E-01 2.05E-02 205E-02
Cadmium 3.30E+00 1 33E-04 3.56E+00 2.60E-01 261E-0i
Chromium 1.82E+01 2. 10E-03 [.62E-04 3.36E-02 3.36E-02
Copper 243E+01 5.16E-03 1.03E+00 1.03E+00 1.03E+00
Iron 2.30E+4 1.75E+00 1.13E+00 1.18E+00 1.75E+00
Manganese S.BE+03 292E+00 292E+00 2926400 292E+00
Mercury 2.02E-0) 198E-05 391E-01 1.96E-01 1.30E-01
Nickel 1.7SE+01 6 T3E-03 1.27E401 3 16E-01 3.16E-01
Selenium 2.05E+00 366E-03 642E+00 5.85E-02 5 85E-02
Silver 0.00E+00 9.18E-04 1.87E-01 1.87E-01 1.87E-01
Thallium 5.7TE+00 1.54E-03 823E-02 8.20E-02 8.20E-02
VYanadium 4.6TEH01 3.79E-03 3.19E-03 3.79E-03 3.79E03
Zine 238E+02 207E-02 1 8IEHR 491E+00 491E+00

Notes:

1. Results of this tabk are based on the assumption that the heron feeds throughout the CLF Dramage Area
EPCs p d arc weighted rding 10 the size of the different exposure points within the CLF Dranage
Area The weighted EPC was calculated by multiplying the water body-specific EPC by the ratio of the
surface area of that water body to the combined surface area of all water bodies. Weighted EPCs for
each water body were then summed to yicid the final EPC.

2 NCC = Not a Contaminant of Concem for this media.

£\11864 2 NI R64-00 ljc\cales\oco_tab\inod weh\Z2 Mi0epe ds\final EPCs - Heron QA AQJ Dukc. 7113199



TABLE 1-27

ENTIRE CENTRAL LANDFILL DRAINAGE AREA
CALCULATION OF DAILY DOSES FOR THE GREAT BLUE HERON
Central Landfill - OU2 Remedial Investigation
Johnston, Rhode [sland

Acetons 1.206-01 330 1380 903E08 3.27E+0 202504 4.88E.07 S89E-02 3.41E04 14904 6.01E02
carbon disulfide 1.085-02 NCC FMEDT 772608 B REFO4 LIE A1E-10 1.6CE-08 761E05 NCC 9.27E05
431E0} NOC 160E04 2R5E05 163E02 234508 1.54E07 29304 10308 Nee 34TED4
1.2-dichlombermene 546502 30904 SO06E02 929803 9 606-03 7303 502608 1.73E04 1B4E-04 13905 7.99%E-03
1.4-dichloroberzene STEM 470804 TAE02 138502 111E02 10902 TAIEDS 200604 401E04 212B05 1.16E02
chaorobenzene 1.08E-02 605E-03 23860 172602 2 N6E-03 13702 929508 371608 1.S6E-05 27IE04 1.42E02
styrens 1 RT3 NCC 1 8606 2696417 1 53E04 271 1 46EAR 276606 132608 NCC 1.62F-05
| Sermwvoattic Organic Compounds
accnaphatviene 1 93E-02 NCC 716508 541606 306E-0 1O4E-05 297608 S SIE0S 1 36E04 NCC 201504
buty berzylphthalete 5.00E-01 1.20603 1AIE+0 266501 5.SBE-02 206E01 1L44E03 1.00E-03 3.51E-03 539603 212601
1 $.10603 2 10E-04 282504 4.606-05 112608 368E05 249E-07 562605 1.5%€E-05 94IED6 138604
4-c hioro- 3. methyiphenol. 32802 NCC 10904 6TIE0S 197E02 15908 3608 35SE04 226604 roe 5 TE04
[ +-mecttrylphenol 1.2E0 1.535-04 556504 1.016-04 7S1E08 R11E0$ SATELT 1.35E04 £ 59605 686605 310604
247E01 NCC S00E-01 342602 420601 729602 1.BSE-04 7.56E03 173603 NCC 8. UEQ
berzo(a)pyrene 23SE01 N 1.24E+00 102601 532601 1.81E01 549604 9.5TE03 1.65E-03 NCC 1.93E0
berzo(b Xoumtho: 315501 NCC 253801 280 107601 A6H02 115E-04 1.93E-03 12E03 NOC ANE02
jcarbozole 5.80E-02 NOC 1 B4ED4 118605 11EQX 26805 6.35E08 200604 4.0TE04 NOC 6.4504
pyrens. 34E01 NCC 2193E02 181E.03 1OZE-0 408 9.26E-06 L84ED 1LYEM NOC B40E0
Biphenis and Pexicides
narn 1.956-03 1.13B06 SR 1142 442E04 8560 L9908 1.956-06 140605 321E47 8.61E03
| doka-BHC 410603 1TIEDS 146503 264604 T4IE04 2 WE08 14306 1.34E-08 288608 1.29E07 25TE4
(Aroclor 1232 LTTEQ NOC 20805 1.60E-06 164603 303E06 8 64F19 475E08 1. 24604 NoC 1.75E-04
(Aroclor 1242 169602 NCC 468E-00 3 00E-04 249603 6 RIE08 163606 448505 119604 NOC SATEO4
(Arocior 1254 21502 NeC 234502 1.53E03 33503 342503 8 2% 6.03E05 1.51E-04 Nee 364503
roD 5 24E0) NCC 7.34E03 9 STED4 92204 1 0703 5 1706 LEgEADS 168508 NCC 1 13E03
DOE SATEM NCC 124602 245603 10503 10501 132505 184E-08 1LRIEDS NCC 1.87E03
DOT 53903 17905 6.96E-01 181E01 SOIE04 102601 9 ME04 145603 3RS 805 1.03E-01
Total Chiordanes 42160} NCC 568603 741E-04 86IEO4 828604 400506 1 55608 296505 NCC RIREM
Methoxychior 420600 Nee 147604 1.64E-05 606E-04 215508 RB6E-0R 109605 195E-08 NOC 6 20808
Total Endosulferns 329603 520606 297E-04 540605 5 84E4 433E05 291847 10SE-03 231E08 2348407 7 4E0S
A detals
Alarirm 1 3SE+04 37001 370601 3IE01 3.70£-01 5.40E-02 2.00E-03 666503 9 4REH01 16702 9 49E+01
Arscn 7 TIEH0 1 BIE03 ROSED2 BOSEQ2 L1TE+0 117602 435E 2NEN 54BN 8 BE0S 27REM
Peruam 1 43E+02 7 90802 7 90F02 790602 3486400 LISE®R 42TED4 6.26E-02 1 00E+00 155603 1 0BE+00
Berylm 1 06E+01 1RIE04 20%-02 208602 566501 299603 L1IE-04 10TE02 7 4TED2 220605 2.20602
Cadrmaum 3 0B+ 1 13604 261501 260601 3.56E+00 380602 1.40E.03 641E02 231ED2 3.98E06 1.77E01
Crwomam 1.82E+01 2 10803 33602 336602 162604 450603 1.81ED4 291E-06 128501 945E05 133801
Coppar 243E401 $A6E03 10IEM0 1036400 10300 1. 50601 5 STE03 1.86E-02 170601 231604 345E01
Iron 2.30E+04 1 75E+00 1751400 LIRS0 1 1RE+00 255E01 636503 212602 162E+02 788602 1.62E402
Menganese S03E+0} 290E+00 2925400 292640 29240 42601 15852 $.26E-02 153E+D) 1.31E01 3.596401
Mercury 202501 1.98E-05 13001 196E-01 391E01 189602 1.065-03 703503 1.42E:03 89307 284502
[Nkl 1.75E+01 6.73E0) 316601 V16501 1276401 461F02 1LTIEDY 228601 L 2BED 103E04 399601
Sclenium 2056400 3.66E0) 58502 585601 642E+00 | SO 3 1654 1.15ED1 1L 4E02 1.65E-04 139601
Sdver 0 OUE+00 918604 1.87E-01 1 STE01 1 STE0L 27IE02 101603 3.37E03 0.00E+00 413505 3ATEO2
Thallum S TTEH0 1.54E-03 B20E-02 8. 20E-02 RNEN 1 1% 4 43F-04 1 48603 4 0502 6. 94E05 S.44E02
Varadum AGTEO1 379603 27903 31790 379603 §SIEDL 1OSENS & RIE-08 32001 LTIE04 329601
7inc 238EHR 1702 4168 491E+00 181E+02 71501 265EM 325400 16TEs00 934504 5 67EH0
Notea
Contarrinated Fraction of Feeding Arca = i
Total Duiy Food ntake (kghg-day) = 018 (FPA. 1993}
Total Daily Waler Intake (kg/g-day) = 0045 (EPA, 1997)
Fraction Composed of Feh = 081 (EPA, 193
Fraction Composed of Amphibians = 003 (EPA. 193)
Fraconn Composed of Invertchwaicn= 0.1 (EPA, 1993}

Fracton [ncxdentally Ingesied Sediment =

§31864 2293196400 <24 060 I DONAE: X Heran DO - ol

0.039 (FPA. 1993
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TABLE 1-28

UPPER SIMMONS RESERVOIR

CALCULATION OF DAILY DOSES FOR GREAT BLUE HERON

Central Landfill - OU2 Remedial Investigation
Johnston, Rhode Island

b
R
i oo
Acetone | 03E-01 2.92E-03 130E-05 1 30E-0% 842E-03 1 .06L-05 7 00E-08 1.52E-04 7.23E-04 NCC 8 85E-D4
carbon disuifide 1.78E-02 NCC 122E-06 181E-07 227E-03 323E-07 9.76E-10 4.09:-05 } 95E-04 NCC 237E-04
1.2-dichlorobenzene 1.46E-01 6.15E-04 1.00E-01 1.85E-02 1.19E-02 1.46E-02 9.97E-05 2.15E-04 NCC NCC 1.50E-02
1,4-dichlorobenzene | 46E-0| 8 8SE-04 139E-01 2.55E-02 1.19E-02 2.02E-02 1.38E-04 215£-04 NCC NCC 2.06E-02
chlorobenzene 1.06E-02 } 00F-02 138E-02 1.35E-02 1 68E-03 1 ORE-02 7 32E-0% 303E-05 145E-04 NCC 1 10E-02
styrene 5.00E-03 NCC 4.95E-06 7.19€-07 409E-04 722E-07 3 88E-09 7.36E-06 331E-05 Nce 432E-05
il nic Compounds

Jacenaphthylene 4.03E-02 NCC 8.70E-05 7.65E-06 3 30E-03 1.27E-08 4.13E-08 5.91E.08 283F-04 NCC 3 SSE-04
tutythenzylphthalate 1.25E-01 2TE-0Y 26TEH0 3 ME-01 1 B4E-02 1.89E-01 272E-03 331E-04 1.58E-03 NCC 3 93E.01
benzo(a janthracene 1.63E-0| NCC 1 60F-02 2 58E-03 297E-02 5 24E-03 1 39E-05 3.34E-04 2.35E-03 NCC B 34E-D3
benzo(s)pyrene 3.14E-01 NCC 6.07E-02 $.20E.03 2.57E-02 8 84E-0) 2 81E-05 4.62F04 221E-03 NCC 1.15E-02
benzo(b)flouranthene 3.97E-01 NCC 163E-02 6.49E-03 3123E-02 1.11E-02 3.50E-05 5.84E-04 2.79E-0) NCC 146E-02
jcarbozole [ 13E-01 NCC 1 62E-04 1.14E-0% 924E-D3 236E-05 6.17E-0R 1.66E-04 7 90E-04 NCC 9.80E-04
Polyehle ted LI 2,

Aldrin 1.59E-03 NCC 6.89E-04 1 16E-04 1.30E-04 101E-04 6.27E-07 2.34E-06 1.12E-0% NCC 1.15E-04
detta-BHC 441E-03 5.38E-06 283E-03 5.21E-04 36IE-04 4.16E-04 2.81E-06 6.50E.06 3.09E-03 2.51E-07 4.56E-04
Aroclor 1232 3.83IE-02 NCC 275E-0S 2 42E-06 3.14E-03 4.01E-06 L.31E-08 35.64E-05 2.69E-04 NCC 3.29E-04
Aroclor 1242 3.67E-02 NCC 5.95E-03 4.23E-04 3.00E-03 R67E-04 2.28E-06 541E-08 2.5BE-04 NCC 1.13E-03
Aroclor 1254 4.34E-02 NCC 164E-02 1.81E-03 372E-02 384E-03 9.79E-06 6.69E-05 3.19E-04 NCC 4 24E-03
[DDD 6.35E-03 NCC 406E-0} 5 1RE-04 5.20E-04 591E-04 2.80E-06 9.36E-06 4 46E.05 NCC 6.43E-04
DDE 4.75E-03 NCe 4.60E-03 B.87E-04 3 89E-04 € 71E-04 4.79E-06 7.00E-06 3.33E-0% NCC 7.16E-D4
DDT 8.64E-03 NCC 4.92E-03 3.56E-04 TO7E-04 7.18E-04 1.00E-06 1.27E05 6.06E-05 NCC T Q4E-04
Total Chlordanes 5 16E-03 NCC 2RRE-03 3 R6E-04 4 21E-04 4.20E-04 1 08E-06 7.62E-06 3.63E-05 NCC 4 66E-04
Methoxychlor 9 25E-0) NCC 235E-04 2 99E-05 757609 343E-05 1 62E-07 136E-03 6.49E.05 NCC 1.13E-04
Tote] Endosulfans 4.18E.01 NCC 7.59E-06 1 14E-08 150E-04 b 11E-06 6 15E-09 6 31E-06 1.00F-05 NCC 375E-08
Melals

[Aluminum 1.26E+04 2.56E-01 236E-01 2.56E-01 2 56E-01 3.74E-02 1.38E-03 4.61E-03 8 86E+0] 1 15E-02 8 R7EHD]
Arsenic JEHOD [N} 3 S 13E-02 5. 13E-02 5 96E+00 T 4RE-03 2 77E-04 1.07E-01 2.76E-02 5.25E-08 143E-01
Barium 7.34E+0) 7.50E-02 1.50E-02 7.50E-02 1 79E 100 L D9E-02 4 0SE-04 3.22E-02 5 15E-01 1.38E-03 362E-01
Bervllum 127E+01 3.83E-04 161E-02 1.61E-02 6.74E-01 2 ME-03 8.68E-05 1.21E-02 8.90E-02 1.72E-08 1 04E-01
Cadmmum 1.81E+00 2.25E-04 182E-02 1 82E-02 1 93E+00 2 66E-03 9 B4E-05 351E-02 1.27E-02 1.01E-05 3 06E-02
[Chromium 1 20E+01 | 99E-013 119E-02 3.19E-02 1 O6E-04 4 65E-03 | 72E-04 192E06 R 40E-02 8 97E-05 8 90E-02
ICopper 2.05E+01 4.02E-03 8.04E-0) 8.04E-01 8.04E-01 L17E-01 4 34E-03 145E02 1.44E-0) 1 81E-04 2 80E-01
lron LASE+O4 153E+00 NCC NCC 223E-01 AVALUE! #VALUE! 102E+02 6.89E-02 K#VALUE!
Manganese 4 BIE+02 3125E+00 1 2SE+00 3 25E400 4 T4E-01 t 76E-02 5 85E-02 3.3I8E+00 146E-01 4 08E+00
[Nicket | 36E+01 3.75E-01 3 75E-01 9 RSE+00 547802 2 03E-03 § 77601 9 5612-02 1 59E-04 330E-01
Selenium 1 04E+00 153E-02 331IE+00 5 96E-02 7 27E-01 05 72 2
Thallium NCC 282[-03 282E-03 507E-05 NCC 127E-04 6 04F-04
Vanadium 3 90E+01 332E-03 332E-03 t 79E-05 39 5 2.74E-01 1.50E-04 275E-D]
Zinc | 44E+02 5.00E+00 1 09402 2 70E-02 I 96E+00 1 01E+00 8 67E-04 3 73E+00
Notes

Contarminated Fraction of Feeding Area =
Total Daily Food Intake (kg/kg-day) =
Total Daily Water Intake (kg/kg-day) =
Fraction Compased of Fish =

Fraction Compased of Amphibians =
Fraction Compuosed of Invertebrates=
Fraction Incidentally Ingested Sediment ~

5213642233 146400 lyc'caleneco 1ab:Z2300Tde xia Jieron DD- US

1
0.18 (EPA, 1997
0045 (EPA, 1993)
ARl (EPA 1993)
0.03 (EPA, 1993)
0.1 (EPA. 1993)
0039 (EPA. 199%)

File No 3136400
2901

QA ALY Dwte: 771395



File No. 1384 00
901

TABLE 1-29

UPPER SIMMONS RESERVOIR NORTH BASIN
CALCULATION OF DAILY DOSES FOR GREAT BLUE HERON
Central Landfill - OU2 Remedial Investigation

Johnston, Rhode Island
Adiphibian ‘Bevittic fivertniraie
B,
gty
Volgttte Organic Compounds
[ Acetone 7178-02 1 92E-03 1258-02 737E-04 312E+0L 1.83E-03 3 98E-06 5 62E-01 $.03E-04 131E-04 565E-01
carbon disutfide 4.00E-03 Nce 6.74E-07 9.11E-08 327E-04 9 83E-08 492E-10 5 89E-06 2.81E-05 Nee 341E-05
1.2-dichlorobenzene NCC 7.50E-04 1.24E-01 228602 49302 1 R1E-02 123E-04 RRTE-04 Ncu 338E-05 191802
1.4-dichlorobenzene NCC 1.33E-03 219801 4.03E-02 493E-02 3.208-02 2 18E-04 8.88E-04 Ncc 6.00E-05 332E-02
chlarabenzene 228602 2.0BE-02 $.96%-01 1.09E-01 991E-03 8 69E-02 591E.04 1.78E-04 1 60E-04 934E-04 8.88E-02
JSemivoiatile Organic Compounds
acenaphthylene 403E-02 Nce 3.74E-04 244E-05 1.73E-02 5.46E-05 1.32E-07 3 15E-04 2 83E-04 Ncc 6.53E-04
butylbenzylphthalate 273E01 NCC 2.09E+00 393601 1 19K-01 3 04E-01 2 12603 2I4E03 1 92E-03 NCC 310E-01
henzo(a)anthracene IR4E-01 NCC 1.99E-01 138E-02 167E-01 2.91E-02 744E05 3.00E-03 2.70E-03 NCC 349E-02
benzo()pyrene 123E-01 NCC 3.29E-01 2.74E-02 1.40E-01 4.80E-02 1.48E-04 253E-03 21 26E-03 NCC $.29E-D2
benzo(b)louranthene 442E-01 NCC 4.49E-01 3.72E-02 1 92E-01 6 $SE-02 201E-04 346E-03 3.10E-03 Nee 7.23E-02
carbozole 1.43E-01 NCC 791E-04 481E0S 491E-02 1.15E-04 2.59E-07 8.84E.04 7.90E-04 Ncc 1.79E-03
Polvchiorinated Biohenvis and Pesticides
Aldrin 1.29E-03 Ncc 1.29E-03 1.78E-04 S6TE-D4 1 88E-04 9.64E-07 1.02E05 9.08E-06 NcC 2.08E-04
deita-BHC 4.46E-03 6.17E-06 3.32E-03 5.97E-04 196503 $84E-04 327606 3.53E08 3.13E-08 278E-07 $34E-04
Aroclor 1232 3.22E-02 Nce 1.01E-04 6.66E-06 1 40E-02 1ATE-03 3.39E-08 2.53E-04 2.26E-04 NCC 493E-04
Aroclor 1242 3.00E-02 Nee 2.35E-02 1.36E-03 131E-02 3.43E-03 7.36E-06 236E-04 2.11E-04 NcC 3.88E-D3
Atoclor 1284 431E-02 NCC 1.30E-01 2 19E-03 1.88E-02 1 90E-02 142608 3.38E-04 303E-04 Nce 197E-02
DDD 6.04E-03 NCC 1 69E-02 1.68E-03 262E-03 2 46E-03 9.06E-06 4TIE0S 4.24E-05 NCC 2.36E-03
DDE $33E-03 NcC 239802 3.77E-03 231E-03 3.49E-03 204E-05 4.16E-08 3. 74E-05 Nee 3.59E.03
DT 423E-03 NCC 1.29E-02 147E-03 1.83E-03 1.88E-03 7.92E-06 3.30E-05 2.97E-05 Nce 1.95E-03
Total Chlordanes 605E-03 NCC 1.28E-02 118E-03 2 66E-03 1 R7E-03 & 3RE-06 4 79E-08 425E-08 NeC 197E-03
Methoxychlor TORR-03 NCC 5 67E-04 498E-05 3 10E-03 8 27E-05 2.69E-07 5.57E-05 4 97E-05 Nee 1 8BE-04
Total Endosulfans 4.50E-03 NCC 1 69E-05 1.68E-06 1.96E-03 246E-06 9.08E-09 353E08 3.16E-05 NCC 6.94E-08
Afeials
Aluminum 125E+04 347E-01 347E-01 3 47E-01 147501 5 061-02 187503 625603 R TRE+01 1 36E-02 B.79E+01
Arseme $.08E+00 1 03E-03 455E-02 4 53E-02 771E+00 6 63F-03 246E-04 1.39E-01 3 57E-02 4 6SE-05 181801
Banum 8 64E+01 1.02E-01 1.02E-01 102E-01 2.11E+00 1.49E-02 $.53E-04 3.79E-02 6.06E-01 461E-03 664E-01
Beryllium 368E+00 5.08E-04 2.14E-02 2.14E-02 195E-01 3.11E-03 1.15E-04 1.52E-03 2.58E-02 229E-05 326802
Cadmium 1 16E+00 3.S7E-04 2R9E-02 2 R9E-02 125E400 121603 1.56F-04 225502 8 12E-03 161E-08 3.508-02
Copper 1956401 3 7RE-03 755E-01 7.55E-01 755E-01 1 10E-01 3.08E-03 1.36F.-02 1 37E-01 1.70E-04 265E-01
Iron 221E+04 2.30E+00 2.J0E+00 2.30E+00 230E+00 135E-01 1.24E-02 413502 1.55E+02 103E-01 1.$SE+02
Manganese 531E+02 $.59E+0D 5.39E+00 5 59E+00 5 S9E+00 # 15E-01 302602 101E-D1 373E+00 252E-01 4.92E+00
Nicket 240E401 1.25E-02 $ R9E-01 S RIE-01 1 73401 8 $9E.02 11RE-03 312801 | 68E-01 3 64E-04 $.70E-01
{sctenium 450E-01 1 19E-03 3RIE-02 383E-02 383602 $.5RE-03 2.07E-04 6.89E-04 3 16E-03 108E-04 9.74E-03
Thatirum 3 586-01 4 67E-03 457E-03 467E-03 7.86E-03 6.80E-04 252605 1.42E-04 3.92E-0 2.10E-04 4.98E-03
Vanadium 7.29E+01 4.23E-03 423E-03 413503 423803 6.176-04 228508 7.61E-08 S 11E-01 1.90E-04 5.12E-01
7inc 1.96E+402 1 S4E-02 7.24E-01 7 24E-01 1 495402 1 06E-01 A9IE03 26RE+00 13REH0 693E-04 4.16E+00
Notes:

Contaminated Fraction of Feeding Ares =
Total Daily Food Intake (kg/kg-day
Total Daily Water Intake (kg/kg-day) =
Fraction Composed of Fish =

Fraction Composed of Amphibiant =
Fraction Compused of Invertcbratca=
Fraction Incidentally Ingested Sediment =

3186422313 1864-00 ljc:cabos evo_tr7230efd: xis' heron &d N

1
0.18 (EPA, 1993)
0045 (EPA.1993)
081 (EPA, 1993)
003 (EPA, 199%)
0.1 (EPA, 1993)
0039 (EPA, 199})

QA AQI Dme: 71399



TABLE 1-30

LOWER SIMMONS RESERVOIR
CALCULATION OF DAILY DOSES FOR GREAT BLUE HERON
Central Landfill - OU2 Remedial Investigation
Johnston, Rhode Island

=
AL hul LS4 Jrigpeion
Ve und:
{Acetone 0.1263 0.0034 9.13E-05 1.55E-08 2.56E-02 1.33E-05 3.35E-08 4.61E-04 8.87E-04 LS3E.04 1.51E-03
ichloromethane 0.0035 NCC 2.59E-04 4 60E-05 2.63E-02 3.78E-05 1.49E-07 4.74E-04 2.46E-05 NCC 5.36E-04
[Semtvolatite Organic Compounds
[a-chloro-3-methylphenot 0.057 NCC 1.93E-04 1.19E.08 3 49E-02 2.81E-05 6.41E-08 6.28E-04 4.00E-04 NCC 1.06E-03
orinated Biphenyls and Pesti

|Aldrin 1.90E-03 1.17E-08 9.41E-02 1. 79E.02 3.86E-04 1.37E-02 9.67E-05 6.95E-06 1.33E-08 5.25E-07 1.38E-02
Kela-BHC 3.51E-03 NCC 8 82E-05 1.16E-05 7.14E-04 1.29E-05 6.28E-08 1.28E-05 2.46E-08 NCC 5.04E-05
IDDD 3.96E-03 NCC 7.19E-03 1LO4E-03 8.05E-04 1.05E-03 5.62E-06 1.45E-05 2.78E-05 NCC 1.10E-03
[DDE 5.S5E-03 NCC 1L4E.02 3.06E.03 1.13E-03 2.11E-03 1.65E-03 2.03£-03 3.90E-05 NCC 2.18E-03
[DDT 3.03E-03 3.17E-05 1.23E+00 3.21E-01 6. 16E-04 1.79E-01 1.3E-03 L11E-05 2 132-0% 1.43E-06 1.81E-01
[Total Chlordanes 2.51E-03 NCC 4.46E-03 6.9TE-04 5.10E-04 6.50E-04 3.76E-06 9.19E-06 1.76E-05 NCC 6.81E-04
Total Endosulfens 2.16E-03 9.20E.06 5.17E-04 9.45E-05 4.39E-04 7.54E-05 5. 10E-07 7.90E-06 1.52E-05 4.4E-07 9.94E-05
Meials
|Aluminum 1 18E+4 3.60E-01 3.60E-01 3.60E-01 3.60E-01 5.25E-02 1.95E-03 6.48E-03 8.31E+01 1.62E-02 8.32E+01
Arscnic 9.72E+00 2.11E-03 $.28E-02 9.28E-02 1.47E+01 t.35E-02 5.01E-04 2.65E-01 6.82E-02 9.49E-05 3.48E-01
Barium 1.13E+02 6.53E-02 6.85E-02 6.55E-02 4.21E+00 9.55E-03 3.54E-04 7.59E-02 1.21E+00 295E-03 1.30E+00
[Beryllium 9.54E+00 4.05E-04 1L 20E-02 L. 70E-02 5.07E-01 2.48E-03 9.19E-05 9.13E-03 6.70E-02 1.82E-05 7.87E-02
[Cadmium 4.43E+00 NCC 4.43E-01 4.43E-0] 4. 78E+00 6.45E-02 2.39E-03 8.60E-02 3 1E-02 NCC 1.84E-0}
IChromium 1.90E+01 1.80E-03 2.88E-02 2.88E-02 1.68E-04 4.20E-03 1.56E-04 3.03E-06 1.33E-01 8.1CE-0S 1.37E-01
ICopper 221E+01 5.37E-03 LOTE+00 1.07E+00 1.0TE+00 1.56E-01 5.80E-03 1.93E-02 1.55E-01 2.42E-04 33701
Iron 2.47E+04 1.41E+00 1.41E+00 1.41E+00 L.4{E+00 2.05E-01 7.59E-03 2.33E-02 1. 73E+02 6.32E-02 1.73E+02
Manganese 8.42E+03 1.84E+00 1.34E+00 1.84E+00 .34E+00 2.68E-01 9.92E-03 331E-02 5.91E+01 8 27E-02 $.95E+01
INickel 1.64E+01 3.98E-03 1.87E-01 1.87E-01 L I9E+01 2.M2E-02 1 01E-03 2.14E-01 1.15E-01 1.79E-04 3.57E-01
Selenium 2.R6E+00 4.38E-03 7.01E-02 7.01E-02 9.15E+00 1.02E-02 3.78E-04 1.65E-01 2.01E-02 1.97E-04 1.96E-01
Silver NCC 1.63E-03 3.32E-01 332E-01 3.32E-01 4.83E-02 1.79E-03 597E-03 NCC 7.31E.05 5.62E-02
[Thallium 1.01E+0L ND 142E-01 1.42E-01 1.42E-01 2.08E-02 7.69E-04 2.56E-Q3 7.10E-02 NCC 9.51E-02
[Vanadium 4.08E+01 3.46E-03 346E-03 3.46E.03 3.46E-03 5.08E-04 1.87E-05 6.23E-05 2.86E-01 1.56E-04 2.87E-01
[Zinc 2.68E+02 1.38E-02 4.89E+00 4 BIE+00 2.03E+02 7.13E-01 2.64E-02 3. 66E+00 1.8RE+00 6.21E.04 6.29E+00
Notes:

Contaminated Fraction of Feeding Arca =
Total Daily Food Intake (kgkg-day) =
Total Daily Water Intake (kg/kg-day) =
Fraction Composed of Fish =

Fraction Composed of Amphibians =
Fraction Composed of Invertebrates=
Fraction Incidentally Ingested Sediment =

131864 223131864-00. js\cuicsieco_tab\22)0efds iy lieron DD - LS

0.18 (EPA, 1993)

0.045 (EPA, 1993)

0.81 (EPA, 1993)
0.03 (EPA, 1993)
0.1 (EPA, 1993)

0.039 (EPA, 1993)

Fila No. 31884.00
2901

QA AQ) Dute. 771399



TABLE 1-31

SEDIMENTATION POND 2 AND 3
CALCULATION OF DAILY DOSE FOR GREAT BLUE HERON
Central Landfill - OU2 Remedial Investigation
Johnston, Rhode Island

REkE

Fol, nds
Acetone 4.29E-02 NCC 1.05E-038 6.10E-07 2.63E-02 L53E-06 3.30E-09 4. 74E-04 3.01E-04 NCC 7.76E-04

gmivolatily Organic C d:
Iphenol 9.40E-02 3 86E-03 4.65E.03 8.48E-04 5.75E-02 6.77E-04 4.58E-06 1.04E-03 6.60E-04 1.74E-04 2.55E-03
4-mothylphenol 2.26E-0 2.81E.03 1.028-02 1.87E-03 1.38E-01 1.49E-03 1.01E-08 249E.03 1.58E-03 1.26E-04 $.70E-03
Ibenzo(a)anthracene 3.08E-01 NCC 7 84E+00 5.33E-0L 6.60E+00 1 14E+00 2.88E-03 LI9E-01 2.16E-03 NCC L27E+00
[benzo(m)pyTenc 2.94E-01 NCC 2.00E+01 1.63EH0 8.59E+00 292E+00 8 79E-03 1.85E-01 2.06E-03 NCC 3.08E+00
[benzo(b)louranthene 4.44E.01 NCC 6.36E-01 5.27E.02 272601 9.27E-02 284E.04 4 89E-03 J1E-03 NCC 1.01E-01
icarbozole 7.60E-02 NCC 7.50E-04 © 4.57E.05 4 65E-02 1.09E-04 247E-07 837E-04 5.34E-04 NCC 1.4BE-03
[pyrene 5.81E-01 NCC 1.01E-01. 6.13E-03 3.56E-01 L.4TE-02 331E-05 6.40E-03 4.08E-03 NCC 233E-02
\Polychiorinated Biphenyis and Pesticides
|Aldrin 3.51E-03 1.00E-0% 9.03E-02 1.70E-02 2.13E-03 1.32E-02 9.19E-05 3.84E.05 2.46E-03 4.50E-07 1.34E-02
Total Chlordancs 4.24E.03 NCC 1.38E-02 1.48E-03 2.56E-03 201E.03 7.98E-06 4.60E-08 2.98E-0% NCC 2.09E-03

letal!
Ahminum 1.33E+04 6.30E-01 6.30E-01 6.30E-01 630E-01 9.19€-02 3.40E-03 113E-02 9.71E+0! 284E-02 9. ME+D]
Arsenic 4.44E+00 1.34E-03 5.90E-02 3.90E-02 6.T4E+00 8.60E-03 3.18E-04 1.21E-01 3.12E.02 6.03E-05 1.62E.0t
Barium L45E+02 5.50E-02 5.50E-02 5.50E-02 3.54E+00 8.02E-0 297E-04 637E-02 1.02E+00 247E-03 1.OSE+00
Beryllivm 2.27E+00 1.17E-03 491E-02 491E-02 1.21E-01 7 16E-03 2.65E-04 217E.03 1.59E-02 $27E-08 2.56E-02
[Chromium 319E+01 1.20E-03 1.92E-02 1.92E-02 283E-04 2.80E-03 1.04E-04 5.10E-06 224E-01 5.40E-05 227E.01
[Copper 3. 73E+01 327E-03 6.54E-01 6.84E-01 6.54E-01 9.54E-02 3.53E-03 1.18E-02 262E-01 147E-04 3.72E-01
liron 242E+04 2.65E+00 2.65E400 2.65E+00 2.65E+00 3 86E-01 1.43E-02 4.77E-02 1.70E+02 119E-01 1.71E+02
Manganese 673E+02 1.53E+00 1.83E+00 1.53E+00 1.53E+00 2.24E-01 8.28E-03 2.76E-02 4.72E+00 6.90E-02 5.08E+00
[Mercury 1.74E-01 3 00E-04 1.65E+00 1.65E+00 3 20E-01 2.41E-0] 891E-03 5 75E-03 L22E-03 NCC 2.56E-01
INickel 1 14E+01 3.13E.03 1.47E-01 1.47E-01 8.25E+00 2 14E-02 7.94E-04 1.48E-01 8.00E-02 1 41E-04 251E-01
Sclenium NCC 2.03E-03 3.25E-02 3.25E-02 3.25E-02 4.74E.03 1.75E-04 5.85E-04 NCC 9.14E-08 5.59E-03

ansdium 2 51E+0I 2.65E-03 2.65E-03 2.65E-03 2.65E-03 3.86E-04 1.43E-05 477E-05 1.76E-01 1.19E-04 L77E-0t

ne 224E+02 7T22E.02 3.39E+00 3.39E+00 1.70E+02 4.05E-01 1.83E-02 3.06E+00 | S8E+00 3.25E-03 S.15E+00
Notes:

Contaminated Fraction of Feeding Area = 1
Total Daily Food Intake (kg/kg-day) = 0.18 (EPA, 1993)

Total Daily Water Intake (kg/kg-day) =
Fraction Composed of Fish =

Fraction Composed of Amphibians =
Fraction Composed of Invertebrates=
Fraction Incidentally Ingested Sediment =

3 1864 22303186400 fo'cakos'evo_tab 7.230c(do.xh-Heron DD - SP2 & 3

0.045 (EPA, 1993)
081 (EPA, 1993)
0.03 (EPA, 1993)

0.1 (EPA, 1993)

0.039 (EPA, 1993)

Fie No. 31864.00
90
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TABLE J-32

SEDIMENTATION POND 4
CALCULATION OF DAILY DOSES FOR GREAT BLUE HERON

Central Landfill - OU2 Remedial Investigation
Johnston, Rhode Island

e latile Organic C. ds
{ibutylbenzyiphthalate 0.205 0.01 1LO7E+DL 2.00E+00 1.02E+00 1.56E+00 1.08E-02 1 83E-02 1.44E-03 4 S0E-04 1.59E+00
WMetals

Barium 9.80E+01 3.83E-02 3.83E-02 3.33E-02 239E+00 5.5BE-03 207E-04 4.30E-02 6.88E-01 1.72E-03 7.38E-01
Notes

Contaminated Fraction of Feeding Arca =
Total Daily Food Intake (kg/kg-day) =
Total Daity Water Intake (kgrkg-day) =
Fraction Composed of Fish =

Fraction Composed of Amphibians =
Fraction Composed of Invercbracs=
Fraction Incidentaily Ingested Sediment =

5 31864 2233186400 fjc'cekosioo_tablZ230e(de xaiHeron DD - SP4

1
0.18 (EPA, 1993)

0.045 (EPA, 1993)

0.81 (EPA, 1993)
003 (EPA, 1993)
0.1 (EPA, 1993)

0.039 (EPA, 1993)

Fila No. 31864 00
2901



TABLE 133

ENTIRE CENTRAL LANDFILL DRAINAGE AREA

GREAT BLUE HERON

ESTIMATED DAILY DOSES COMPARED TO TOXICOLOGICAL REFERENCE DOSES

Central Landfill - OU2 Remedial Investigation

Johnsion, Rhode Island
Migticed
V'olatile Organic C s
Acctone * 6.01E-02 5 1 1 20E-02 6.01E-02
larbon disulfide 9.22E-05 NA NA NA NA
fchioromethane ¢ 3.47E-04 5 059 6. 94E05 $91F-04
1 2-dichlorobenzene e 799E-03 s NA 5 3IE04 NA
| 4-dichlotobenzene e 1.16E-02 15 NA 7 T4E-04 NA
jchlorobenzene e 142602 12 6 1 18E-03 2 36E-03
styrene 1.62E-05 NA NA NA NA
Bsemivolatile Organic Compounds
scenaphtirvienc 2.01E-04 1 01 201E-04 201E-03
butyibenzylphthalate ! 2.12E-01 11 0.11 1.93E-01 1.93E+00
phenol * 1.38E-04 NA 2192 NA 6.32E-07
4 -chloro-3-methylphenol ’ $STE-04 NA 2192 NA 2.7IE-06
4-methylphenol ’ 3.10E-04 NA 2192 NA 1.41E-06
berzo( s Janthracene ’ 8.24E-02 | o1 3.24E-02 8.4E-01
benzo(a pyrene N 1.93E-01 1 a1 193601 193E+00
benzo(b louranthene ! 4.11E-02 1 01 411802 4.11E-01
carbozole 6.34E-04 NA NA NA NA
[pyrene ! £40E-03 1 0.1 3.40E-03 8.40E-02
Polychiorinated Biphenyls and Pesticides
Aldno ! $61E-03 NA 0.077 NA L12E-01
deita-BHC 157E-04 215 056 1.14E04 4,59E-04
Aroctor 1232 * 1.75E-04 18 018 9.70E-05 9. 7004
Aroclor 1242 SATE-04 NA 0.41 NA 207603
Aroclor 1254 31.64E-03 18 018 202603 202602
DDD 1.13E-03 0.028 v.003 4 03E02 3.76E-01
DDE 1.87E-03 0.028 a.001 6.69E-02 6.25E-01
DT 1.03E-01 0.028 0003 3.66L+00 3.42E+01
Total DDTR L.OSE-01 0028 0,003 3.7IE+00 3.52E+01
Total Chlordames 4.78E-04 107 21 8 20105 4.18E-08
Metho xychlor N 6.30E-05 NA 145 NA 427606
Total Endosulfans 1.74E-05 NA 0 NA 7.74E-06
l{azard Quotieut for Organic Compounds 430400 4,06E+01
Meials
Alumanum 949E+0) NA 109.7 NA 865E-01
(Arsenic 2.78E-01 74 75 3 75E-02 11IE01
Barium 1.08E+00 a7 208 2 59E-02 5 19E.02
Beryllium ¢ 8.306-02 NA 0066 NA 1.33E+00
Cadmium 1.27E01 20 1ds 6 33E-03 8 73£-02
Chromium 1.33E-01 5 t 2 66E-02 133801
fCopper 345E-01 617 47 5 60E-03 73SE03
Iron 1626402 NA NA NA NA
Mangancse 3.59E+01 NA 977 NA 3 6BE-02
Metcury fassumed methyi} 2.34E-02 0.064 0.006 4 44E-01 4. T4E+00
Nickel 399601 107 774 3 73E01 S ISE-03
Selenium 1.39E-01L Ok 04 1 74E-01 347E-01
Silver : 3.17E-02 NA 181 NA 1 75E-03
[Thallivm ¢ $44E-02 00074 0.00074 7.36E+00 7366401
Vanadium 3.29E-01 NA 114 NA 28802
zinc 5.67E+00 131 145 433E-02 391E-01
Hazard Quotient for Inorganic Compounds 8.12E+00 BATE+0L
 Total Harard Quatiest (Orgamic + Insryamic) 1.24E401 122E+02

Notes

(Semple et al . 1996)

[P

presented in Raue,

*

inSampleetal, |

~

o ®

hk

L 1999,

996, divided by a0 uncertaintly factor of 10

The toxicity of aldrin was sssumed 1o equat dieldrin as por ATSDR
The toxicity of Aroclor 1232 was assumed to equal Aroclor 1254
This toxicological benchmack dose was obtained from EXTOXNET, and disaded by an unceriaunty factor of 10
This tenicotogieal benohmark dose is the NOAEL reported from s chronic study of silver exposed mice,

Becsusc there were no available benchmarks for these PAHs we usod
the NOAEL and LOAEL for benoo{a)pyrenc seported in Semple of sl , 1996
Bocause there were no available for butylbenzyt

Except where noled. toxicological benchmark doses were obtained from (Jak Ridge National Laborstory

Bocause there were ao availsble benchmarks for birds, we used the LOAEL end NOAEL reported for the rat

we used the benchmark for Di-N-

-
10 Because Uxre were mo available LOAELs for 1.2
we used the the lowest LOAEL for 1 4-dichlorabenzene reported in ATSDR Toxicological Profile

1) we used the for 2-mehtylp (o-cresol)

wd 1.4

for | 4-dichlorobenzene, 1999, divided by an uacertainty factor of 10
11. Bocause there were no available benchamarks for chlorobenzene in Sample et al . 1999,
we used the the lowest LOAEL and NOAEL for chlorobenzenc reporied in ATSDR Toxicological Profile

8131864723 3186400 e calceco tar/230¢(dc deTQ - heron - all

Because there were oo availsble benchmarks for A—MWIMI (p-aresol) and 4-chloro-3-methrylphenol

w Semplc et al, 1996,

File No. 31364.00
2901
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TABLE 134

UPPER SIMMONS RESERVOIR
GREAT BLUE HERON

ESTIMATED DALY DOSES OCOMPARED TC TOXKOLOGICAL REFERENCE DOSES

Central Landill - OU2 Remedial Lvestigation

Jotmeon, Rhode Iland
 3BET
e
Do
 Acewore M 8.85E-04 H i | TTE-4 BBSEO4
farbon disulfide 237E-04 NA NA
1 .2-dichlorobenzene bt 1.50E-m 15 99TE-04
| 4-dichioroberene b 2.06E-02 15 137603
fchlorobemzene “u 1.10E-02 12 6 9.18E-04 184E-03
styrece 4.2E-05 NA NA
| Semivolatile Organic Comporandy
aceanptutylene ’ 3SSE04 1 01 355E-04 3.55€.03
butytberzylphthalate * 3.93E01 1 on 35TE-01 35TE«00
bero a wrthracene ’ $.34E03 t o1 8.4E-03 834E-02
bem(a Jpyrene ¢ 1.1SE02 1 0.1 115E-02 L1SE-0l
beren(bouranthene ’ 1.46E-02 1 01 1 46802 1.46E-01
fearvomole 9.30E-04 NA NA
Bighernls and Pesticides
Aldrin : 1.ISE-04 NA oan NA 1.49E-03
Jaers-BHC 4.56E-04 225 056 203E-04 R1SE-04
Aroclor 1232 ' 329604 1R 018 1 83E-04 1 .83E-03
Aroclor 1242 118603 NA o4 NA 2.88E-03
Asocior 1254 A24E03 18 0% 235E-03 235602
(DD 6 48E-O04 0028 0003 231E-02 2.16k-01
[DDE 7.16E-04 0028 o003 2 S6E-02 23%-01
DDT 7194E04 00628 0003 284E-02 265E-01
[ Toul DDTR 216803 0.028 yoo3 771E-02 719601
[Totl Chiordanes 466604 w07 21 436E.05 220E04
[Methoxychlor ! 1.13E04 NA 145 NA 7.79E-06
[Total Endosulfans 3715E05 NA 1 NA 375E-06
Hazard Quotient for Organic Compounds 476101 4.68E+00
Aetals
Aluminam 3.87E+0| NA 1097 BORE-01
Arsere 143E-01 74 15 1 93E-02 5.708-02
Banum 5.62E-01 47 208 135E-02 270802
[Benvihum ¢ 1.04E-01 NA 0.066 NA 15TE00
Csdrmium $.06E-02 0 1as 253E-03 349602
Ctromium 8.50E-02 5 1 1.78E-02 8.90E-02
[ opper 2.80E-01 617 47 4 54E-0Y 5971E-03
iron PVALUE! NA NA
4.08E+00 NA 977 417E-03
[Nickel 3.30E-01 107 774 3.08E-03 426E-0
Selenium 723802 08 04 9.04E-02 LBIE01
Thellnen ¢ 6.04E-04 00074 007 816F-02 B.165-01
Vardium 2.7SE-01 NA 1na 241802
Zinc 3.73E+00 1 14.5 285E-01 257E-01
[Hazard Quotient for Inocganic Compounds 251E-01 388E+00
Tatsl Hazaed Quotieut (Ovguuic + Inorgmair) 737E-01 8 551400
Notes

£ 131264 2131164 00 lyc e alcsieco tab 23 30e(de 26 TQ Horea - US

FvawN -~

0 »

Except where noted, ©xicological benchmark doses were obtained from Oak Ridge National Laboratory (Sampic ctal . 199
The wxicity of aldrin was assumed 1o equal dicldrin a3 per ATSDR.

The oxicity of Aroclor 1232 was assaned © equal Aroclor 1254

This toxicological benctunsrk dose was obtained from EXTOXNET, and divided by an uncertainty factor of 10.

This toxicological benchmark dose is e NOAEL reported from » chrome study of silver exposed mice, presented in Ratic,
Becausc there were w svailable benclnerks or birds, we wsed te LOAFL and NOAEL reporied br the mat in Sampic et al
divided by mn uncermindy fictor of 10.

Because there were o0 svailable benchmarks by these PAH: we used

the NOAEL and LOAEL for bemao(a)pyrene reported in Sampic et al , 159

Because there were mo available br we used the for Di-N-buty
Because there were no available bencimarks for 4-methylpheno! (p-cresol) and 4-chloro-3-metiniphenol

{p-chi 1) we used e for 2. (o-cresal)

Becsuse there were mo svailable LOAELs for 1.2 and 1.4-4i in Sample et sl 1996,

we used the the lowest LOAEL for 1 4-dichlorobeziene reported in ATSDR Toxicological Profile
for 1 4-dichioroberrene, 1999, divided by an uncerminty factor of 10,

Becawc tore were m available benctrmerks for chiorobenzene in Sample et al , 1999,

we used the e Jowest LOAEL and NOAEL lbx chioroberzene reporied in ATSDR Toxicological Profile
for chloroberiarme, 1999, divided by an unceriainty fctoc of 10,

File Ne. 31864 00
01

QA. AQ) Date 1:1399



ESTIMATED DAILY DOSES COMPARED TO TOXICOLOGIC AL REFERENCE DOSES

Ceatral Landfiil - OUZ Rewodial Investigation
Jotxwion, Rhode Island

SESE0L s 1 113801 5.65E-01

IAIE0S NA NA

1.91E-02 15 1 28E-03

332602 15 221E-03

8.88E-02 12 6 740603 1 48E-02

6.5IE04 i ol 6 53E-04 6.53E-03
bty benzyiphtmlae . 310801 N o1 282E-01 2 RE+00
[eraxslantracene ’ JAER 1 01 349602 3.49E-01
benzo(aipyrene ¢ 52902 1 ol $29E-02 $.29E-01

i T23E02 | o 123E02 723E.01

fearbozote 1.79E-03 NA NA
Potvok 4 Bipherols and Pesticides
Aldna : 208E-04 NA 0077 2 0E-03
delta-BHC S.SAED4 225 0.56 246E-04 9.90E-04
Asoclor 1232 * 4.93E04 18 0.18 2.74E04 2 ME-03
|Asoctor 1242 3BSE-03 NA o4 NA 9 4TE-03
Asoctor 1254 19TE02 18 @18 1 09E-02 1 09E-01
DoD 2.56E-03 0028 0003 9.14E-02 85IE-01
DDE 3.596-03 0.028 0003 1.28E-01 1208400
DOT 195E-03 0023 0.003 6 95E-02 6 49E-01
Towl DDTR 8.10E-03 0.028 0.003 2 B9E-01 2706200
Total Chlordanes 197603 107 21 1.84E-04 93TE-04
M thoxye hlor ‘! 1.88E-04 NA 145 NC 1 30E-05
[Towl Endosulfans 6.94E-05 NA 10 N 6 94E06
[tHazard Quotient or Orgame Compounds 8 68E-01 7 83E+00
Metaly
Ahamenum B.IYEHIL NA w7 NC 2.01E-01
(Arsemc LSIE-0L 74 25 2.456-02 725E-02
Barum 6 6.64E-01 417 208 1 59E-02 3.19E-02
Beryllum N 326E-02 NA 0.066 NC 4.94E-01
Cadmmun 350602 20 148 1 75E-03 241E-02
Copper 265E-01 617 Iy 429603 5.63F-03
Iron 1.33E+02 NA NA NC NC

492E+00 NA 977 NC $.04E-03
[Nickei 5.70E-01 107 774 5.33E-03 7.36E-03
Selenium * 9.74E-03 03 04 1. 22E-02 2.44E-02
Thatlium 4.98E-03 00074 0.00074 6.73£-01 6§ TIE+00
| Vanadium $.12E-01 NA 1na NC 4.49E-02
Zine 4.16E400 131 145 3.18E02 287601
E1azard Quotient for Inorganic Compounds 1.68E-01 4 SIE+00
| Total Bazard Quoticnt (Ovgamie + Imorgasic) LEE«00 | 144E+01
Notes

£ IL364 23131864 00 hyc calerioce tabZ2N0efde s T horom b

CN W -

© %o

Except where noted, oxicological beachmark doses were obiained fom Ouk Ridge National Laboratory ‘(Semple ¢t 8
The sndeity of aldrin was asnmmed W equal dicidrin as per ATSDR

The boxicity of Aroclor 1232 was sasumed lo equal Aroclor 1254

Ths tracalogical beaotmark dose was obiained fom EXTOXNET, and divided by an uncertainty factor of 10

This oxicological benctemek dose is the NOAEL reported Eom a chronic study of silver exposed mice, ‘presented in )
Because there were 0o svailable benchawrks for birds. we used e LOAEL ad NOAEL repociod for the rat

in Sample et al., 1996, divided by an uxcertintly fcior of 10.

Bocause there were no svailable benchmarks for these PAHs we used

the NOAEL and LOAEL for bereo(s)pyverx reporicd in Sampie e al , 1996

Bocause there were mo available for buryiberezy we tsod for Di-N

Because there were oo avsilable for 4 {p-cresol) and 4-ch 3. wipl

(pchi 1) we usod te fov 2-mehtvipherol ( 1

Becawse there were oo availsble LOAELs for 12 and | 4 in Sample ctal., 1956,

we used e the lowest LOAEL fix | 4-dichiorobenzene reported in ATSDR Toxicological Profile

for | 4-dichlorobenzene. 1999, divided by an wcertainty factor of 10

Because theve were to svailable benchwaarks for chloroberene in Sample etat, 1999,

we wed the the lowest LOAEL snd NOAEL for chloroberorne reported m ATSDR Toxicological Profiie
for chlorobenzene . 1999, divided by an urcertainsy factor of 10.

File Ne 31864 68
90

QA AQT Date: 7111399



TABLE )6

LOWER SIMMONS RESER VOIR
GREAT BLUE HERON

ESTIMATED DAILY DOSES COMPARED TO TOXKCOLOGHC AL REFERENCE DOSES

Ceulral Lantfll - OU2 Reswdial lovestigation

Jonston, Rhode Isiand
Aceton ‘ 1.51E-03 5 1 3 03E-04 1.51E-03
fchioromethane ¢ $.36E-04 5 0585 1.07E-04 9.17E-04
l-chioco-3-metrylpheno!  ° 1.06E-03 NA 2192 NA 482E-06
J BiphemAy amd Pesticides

|Aldrin ! 1.38E-02 NA 0017 NA 1.80E-01
Jclta- BEC SO4E-05 225 0.56 2 14E-05 9.00E-05
oDD 1.10E-03 ome 0.003 391502 365E-0
DoE 218603 0028 0003 7.79E-02 727E-01
poT 1 81E01 0028 0,003 6456400 | 6.02E+01
Toul DDTR 1 84E-01 0028 0.003 65TE+00 | 6.13E+01
Toul Chlordanes 6SI1E-04 07 21 6.36E05 324E-04
Totsl Erviosul s 9.94E08 NA 10 NA 9 04E-06
Hazard Quotient for Organic Compounds 6 5TE+00 6 15E401
Metals

Alumioum 832E+01 NA 1097 759E-01
Arsetic 348E-01 74 25 4 70E-02 139601
Barium 1.30E400 aL7 208 312602 6.36E-02
Beryilium ¢ 787E-02 NA 0056 LI9E+00
Cadmivm 1.84E-D1 20 145 9.206-03 127501
ketxomium 1.375-01 5 ' 275602 1.37E-01
[Copper 3.37E-0t 617 47 5.46£-03 7.17E-03
Iron 1736402 NA NA

Mangancse 595E+01 NA 977 6.09E-02
[icke! 357601 107 714 34E-03 461E-03
Selemum 1.96E-01 o8 04 245501 4.89E-01
Sulver * 5.62E-02 NA 181 310E-03
[ Thalliuen N 9.51E-02 0.0074 000074 1.28E+01 1 28E+02
Varadium 287E01 NA 114 2.526-02
Zinc 6.29E+00 131 145 4 BOE-02 4. 3E-01
Hazard Quotient for Lnorganic Compounds 1.33E+01 1 32602
Total Huzard Quoticmt (Orgamic + Inorgasic) LSEH0L | 193E+02

Notes

631364 (111 B64 I \calcaeca 1ab7230efe de' TT) Herma - LS

B

o

Excepl where noted. loxicological benctunark doses were obuained fiom Osk Ridae National Laboratory (Sample et al.,
The wxicity of aldrin was sssumed © equal dickdrin as per ATSDR.

The woxicity of Asoclor 1232 was assumed W oqual Arocios 1254.
m-mwwumwmsxmxm;r,mdamedwmminymono

This wxicological becrmrk dose is e NOAEL reported fiom a chronic sexdy of sifver exposed mice, presensed in Rs
Because there were oo avaitable benchmerks for birds, we used the LOAEL and NOAEL roporied for the rat

in Sample ct al., 1996, divided by sn uncertaintly factor of 10

Bocaus: there were oo sveilable benchmarks for these PAHs we used

e NOAFL and LOAEL x bexen(a)pyrenc reportcd in Semple ctal., 1996,

Because there were ilabh [ 3 we used the for Di-N-butyip
Becsuse there were oo availeble benchaarks fr 4-methylpheno! (p-cresol) and 4-chioro-3-methylpherol
(p-chioro-m-cresol) we wed the beackmark for 2-mehtyiphenol (o-cresol)

Because there were o available LOAELs for 1,2-di and 1 4-di in Sampie etal , 1996,

we wod the the fowest LOAEL for | 4-dichiorobenzene reported in ATSDR Toxicological Profile

for | A-dictioroberzxme, 1999, divided by an uncertairty Gactor of 10

Because there were 1o available benchamarks for chlorobereene in Sample et al . 1999,

we usod the the lowest LOAEL and NOAEL for chloroberzene reported in ATSDR Toxicological Profle

for chioroberene, 1999, divided by an umertainty factor of 10

Fik No 31864.00
1941

QA AQIDac 7:1399



TABLE LY7

SEDIMENTATION PONDS 2 AND 1
GREAT BLUE HERON

ESTIMATED DAILY DOSES COMPARED TO TOXICOLOGICAL REFERENCE DOSES

Ceutral Landill - OL2 Remedial Investigation
Jobmston, Rhode Islaxd

Acetone M 7.76E-04 s 1 1.55E-04 7.76E-04
| Semivolatile Orgamic Compourdds
phenot ° 2.55E-03 NA 2192 NA L16E-05
4 mettyiphenat ’ 5.708-03 NA 2192 NA 2 60E-05
benzoa antracene ’ 1.27E+00 1 ' 1 27E+00 127E+01
benzo(a)pyTen: * 3.08E+00 1 ol J08E0 3.08E+01
trenzo(b)Bourarthene ' LOIE-OL 1 ol 101E-01 1.01E+00
earborote 1.4SE-03 NA NA NA NA
jyrene ’ 2.538-02 | a1 253602 25301
Biphervis and Pesticider

Aldrin : 1.34E-02 NA 0077 NA 1.73E-01
[Total Chiordanes 2.09E-03 107 21 1.96E-04 9.97E-04
i tazard Quoticnt for Organie Compounds 44SES0 | 449E401
\fetals
(Aluskmoum 9.72E401 NA m Na B RoE-01
JArsemc 1.62E-0! 74 23 2.18E-02 6 461:-02
Barium 1.09E+00 ar7 208 262E-02 s 25102
Beryitim ° 2.56E-02 NA 0.066 NA 3BTE-01
Ctwomium 227E-01 5 1 454102 227601
Copper 3.72E01 617 47 609E-03 792-03
Iron LTE+2 NA NA NA NA
(Mangancse: 5.0SE+00 NA 977 NA 51703
Mercury (assiawed wmethyt) 2 .56E-01 0.064 0006 401E+00 427E-01
[Nickel 2.51E-03 107 774 2 34L-03 324E-03
S¢lerium 5 59603 0% a4 6 98103 1.40E-02
Vanadium 1.77e-01 NA 114 NA 1.8SE.02
71 5.15E+00 131 145 393E-02 355E-01
Hazard Quotient for Inorganic Compounds 420E+00 4 481401
Total Hxrard Quatient (Orgasic + knorgamic) BE8EH00 897E+01
Nows:

1. Excopt where noted, oxicologics] benchmark doses were obuained fom Ouk Ridge Natioral Laboratory (Ssmple et 2

2. The woxicity of aldrin was assumed © cqual dickdrin as per ATSDR.

3. The toxicity of Aroclor 1232 was assumed 1o equsl Aroclos 1254,

4. This txicological bencimark dose was obuined Fom EXTOXNET. and divided by an unceriauagy Bewr of 0.

5. This wxicotogical bonchmark dose is the NOAEL reporied from a chronic study of silver exposed mice, presenied in)

6. Because there were w0 svailable benchumarks for birds, we wed the LOAEL and NOAEL reported o t rat

£ U864 2331 B64-000jc wadcsieco bZ2)0elde v Heron TQ - SP 241

in Sample et al., 1996, divided by an woertintly factor of 10

Because there ware o available benchmarks bor these PAHs we used

the NOAEL and LOAEL 6 bermo(a)pyroee: reported in Sampie et al . 1996

Bocausc thore were o avilabic b or p we wed the rk for [3-N-buy
Becausc there were oo evailable benchmarks for 4 methylphens! (p-cresol) and 4-chioro-3- medylpherol
(p-chioro-m-cresol) we used the benchmark for 2-mehtytphenol {(o-cresol)

Because there were 1o svailable LOAELS for 1,2-di and 14-dichl in Sample et al , 1996,
we usod the the lowest LOAEL for |4-dichlorobenrene reported in ATSDR Toucological Profile

kx| 4-dichloroberzcns, 1999, divided by an uncertainty factor of |
Becatne there were oo svailsble benchaarks for chiorobenzenc in Sampie ct al., 1999,

we ed the the Towest LOAEL and NOAEL for chiorobenzene reporied in ATSDR Taxicological Profile
fix chioroberwene, 1999, divided by an woertainty @ckor of [0
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TABLE 1-38

SEDIMENTATION POND 4
GREAT BLUE HERON
ESTIMATED DAILY DOSES COMPARED TO TOXICOLOGICAL REFERENCE DOSES
Central Landfill - OU2 Remedial Investigation
Johnston, Rhode [sland

id

ISemivolatile Organic Compounds

1bmylbcnzylphlhalale & 1.59E+00 1.1 0.11 1.44E+00 1.44E+01

azard Quotient for Organic Compounds 1.44E+00 1.44E+01

detals

anium 7.38E-01 41.7 208 1.77E-02 3.55E-02

Hazard Quotient for Inorganic Compounds 1.77E-02 3.55E-02

[Total Hazard Quotient (Organic + Inorganic) 1.46E+00 L4SE+01

Notes:

- Except where noted, toxicological benchmark doses were obtained from Oak Ridge National Laboratory (Sample et al., 1996).
- The toxicity of aldrin was assumed to equal dieldrin as per ATSDR.
. The toxicity of Aroclor 1232 was assumed to equal Aroclor 1254.
- This toxicological benchmark dose was obtained from EXTOXNET, and divided by an uncertainty factor of 10.
. This toxicological benchmark dose is the NOAEL reported from a chronic study of silver exposed mice, presented in Ratte, 1999.
. Because there were no available benchmarks for birds, we used the LOAEL and NOAEL reported for the rat
in Sample ¢t al., 1996, divided by an uncertaintly factor of 10.
. Because there were no available benchmarks for these PAHs we used
the NOAEL and LOAEL for benzo(a)pyrene reported in Sample et al., 1996,
8. Because there were no available benchmarks for butylbenzy!phthalate we used the benchmark for Di-N-butylphthalate.
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TABLE 1-39

GREAT BLUE HERON FOOD WEB ASSESSMENT
SUMMARY OF TOXICITY QUOTIENTS AND TOTAL HAZARD QUOTIENTS
Central Landfill - OU2 Remedial Investigation
Johnston, Rhode Island

Benzo(a)anthracene 1.27 127
Benzo(a)pyrene 1.9 31 308
Butylbenzylphthalate 1.9 3.6 2.8 14 144
DDE 12
DDT 37 42 6.5 602
Total DDTR 38 352 27 6.6 613
Beryllium 1.3 1.6 1.2
Mercury (assumed methyl) 4.7 4.0 27
Thallium 74 74 6.7 12.3 128
Hazard Quotient {organic) 43 406 4.7 78 6.6 615 4.48 449 14 144
Hazard Quotient (inorganic) 8.1 81.7 39 8.5 13.3 132 42 448
Total Hazard Quotient (organic + inorganic) 12.4 122 86 1.6 164 19.8 193 8.7 89.7 1.5 14

Notes:
1. The LOEL and NOEL Toxicity Quotients (TQ) are the Estimated Daily Dose for the contaminant divided by the LOEL and NOEL benchmark, resepectively.

2. The Total Hazard Quotient (HQ) for organics is the sum of the individual toxicity quotients for organic COCs; Total Hazard Quotient for inorganics is the sum of the individual toxicity quotients
for inorganic COCs; and the Total Hazard Quotient is the sum of the Total Hazard Quotient for organics and the Total Hazard Quotient for inorganics.

3. Only exceedances (Toxicity Quotients or Hazard Quotients that are greater than one) are presented in this table; The Hazard Quotients may be greater than the TQs less than 1 are included in the HQs.
4. The Total Hazard Quotient (HQ) for organics do not include the individual toxicity quotient for Total DDTR.
5. Total DDTR is the sum of DDE, DDD, and DDT.
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TABLE 1-40
EFFECT OF TOTAL ORGANIC CARBON CONTENT IN TOTAL SUSPENDED SOLIDS
ON CALCULATED TISSUE CONTAMINANT CONCENTRATIONS
Upper Simmons Reservoir Delta
Central Landfill - OU2 Remedial Investigation
Johnston, Rhode Island
Calculation Endpoint Aroclor 1254 DDD
(A) TSS TOC = Sed TOC (B) T3S TOC = 10x Sed TOC Ratio A/B J(A) TSS TOC = Sed TOC (B) TSS TOC = 10x Sed TOC Ratio A/B
0.02065 0.2065 0.02065 0.2065

Total concentration in the water : [#1] 2.00E-07 2.00E-07 1.00E+00 2.00E-08 2.00E-08 1.00
|Bioavailability in water (fraction): [ASF] 1.17E-01 2.02E-01 3.55E+00 3.89E-01 5.98E-02 6.50
JFreely dissolved concentration in the water : [P] 1.43E-07 4.04E-08 3.55E+00 7.78E-0% 1.20E-09 6.50

Concentration in sediment solids (dry weight sediments):  [wkg] 3.17E-05 3.17E-05 1.00E+00 6.27E-06 6.27E-06 1.00

Concentration in phytoplankton (wet weight): [g/kgPhytoplankton] 2.85E-04 8.05E-05 3.55E+00 6.16E-05 9.49E-06 6.50
JConcentration in zooplankton (wet weight): [g/kgZooplankton] 2.85E-03 8.05E-04 3.55E+00 6.16E-04 9.49E-05 6.50
Ic ion in Chi idae (wet weight): 1.49E-05 1.49E-05 1.00E+00 2.95E-06 2.95E-06 1.00
1< ion in Oligoch (wet weight): [#/k 1.54E-05 1.54E-05 1.00E+00 3.04E-06 3.04E-06 1.00
JConcentration in Crayfish (wet weight): _[e/kg] 1.12E-05 1.12E-05 1.00E+00 2.22E-06 2.22E-06 1.00
IC ion in Pumpkinseed (wet weight): 2.73E-03 7.89E-04 3.47E+00 5.49E-04 9.37E-05 5.85

Concentration in Largemouth bass (wet weight): 2.91E-03 8.36E-04 3.48E+00 8.11E-04 1.38E-04 587

Concentration in Bullfrog tadpoles (wet weight): [e/kg} 5.65E-04 1.60E-04 3.53E+00 1.76E-04 2.7T7E-05 6.37

Calculation Endpoint DDE DDT

(A) TSS TOC = Sed TOC (B) TSS TOC = 10x Sed TOC Ratio A/B J(A) TSS TOC = Sed TOC (B) TSS TOC = 10x Sed TOC Ratio A/B
0.02065 0.2065 0.02065 0.2065

Total concentration in the water : [ 2.00E-08 2.00E-08 1.00 2.00E-08 2.00E-08 1.00

Bioavailability in water (fraction): [ASF) 9.16E-02 9.99E-03 9.18 3.94E-01 6.12E-02 6.45

Freely dissolved concentration in the water : &1 [.83E-09 2.00E-10 9.18 7.89E-09 1.22E-09 6.45

Concentration in sediment solids (dry weight sediments): g/kg) 3.97E-06 3.97E-06 1.00 3.57E-06 3.57E-06 1.00

Concentration in phytoplankton (wet weight): g/kgPhytoplankton] 9.16E-05 9.99E-06 9.18 6.11E-05 9.47E-06 6.45

Concentration in zooplankton (wet weight): g/kgZooplankton) 9.16E-04 9.99E-05 9.18 6.11E-04 9.47E-05 6.45

Concentration in Chironomidae (wet weight): g/kg] 1.86E-06 1.86E-06 1.00 1.68E-06 1.68BE-06 1.00

Concentration in Oligochaetes (wet weight): gkg] 1.92E-06 1.92E-06 1.00 1.73E-06 1.73E-06 1.00

Cc ion in Crayfish (wet weight): [e/ke] 1.41E-06 1.41E-06 1.00 1.27E-06 1.27E-06 1.00

C ion in Pumpkinseed (wet weight): [g'kg] 6.72E-04 8.18E-05 822 540E-04 8.90E-05 6.07

Concentration in Largemouth bass (wet weight): [#/kg] 1.12E-03 1.38E-04 8.14 7.95E-04 1.31E-04 6.08

Concentration in Bullfrog tadpoles (wet weight): [g/kg) 3.92E-04 4.34E-05 9.01 1.73E-04 2.72E-05 6.38
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FIGURE 1

AQUATIC FOOD WEB CONSIDERED FOR EXPOSURE OF

GREAT BLUE HERON TO CONTAMINANTS IN SURFACE WATER AND SEDIMENT

[ Great Blue Heron J
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