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COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY
Street address: 1111 E. Main Street, Suite 1400, Richmond, Virginia 23219

Matthew J. Strickler Mailing address: P.O. Box 1105, Richmond, Virginia 23218 David K. Paylor
Secretary of Natural Resources www.deg.virginia.gov Director

(804) 698-4000
1-800-592-5482

May 22, 2018

Mr. Michael Liberati

DuPont Corporate Remediation Group
Chestnut Run Plaza 715-236
Wilmington, DE 19805

VIA ELECTRONIC MAIL

Re: Surficial Soils Evaluation Framework: Area of Concern 4
Former DuPont Waynesboro Plant
Waynesboro, Virginia
EPA ID# VAD003114832

Dear Mr. Liberati:

This letter acknowledges the receipt and review of the Surficial Soils Evaluation Framework: Area of
Concern 4 with a revision date of April 8, 2018, submitted to the Virginia Department of Environmental Quality,
Office of Remediation Programs (Department) by AECOM on behalf of the E.I du Pont Nemours and Company
(DuPont) on April 16, 2018.

The Department has no further comments and accepts the submittal as complete.

If you have any questions, you may contact me at 703-583-3825 or by email at
Kurt.Kochan@deqg.virginia.gov.

Sincerely,

3 e ==
/L \*(’ PR e

Kurt W. Kochan
Corrective Action Project Manager
Office of Remediation Programs

cc: DuPont Waynesbhoro Correspondence File
Joel Hennessey, US EPA
Ralph Stahl, Tim Bingman, DuPont
Ceil Mancini, Joshua Collins, AECOM
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Facsimile: (610) 832-3501

MEMORANDUM
TO: Michael Liberati, DuPont DATE: January 8, 2018
Ralph Stahl, DuPont Rev: 04/08/2018

CC: Joshua Collins, AECOM

FROM: Dana McCue, AECOM
Sagar Thakali, AECOM

SUBJECT: Surficial Soils Evaluation Framework:
Area of Concern (AOC) 4, Former DuPont Waynesboro Site

Background

The Interim Measures Design, Implementation, and Monitoring Work Plan (IM Work Plan)
(Anchor QEA, et. al., 2015) for Area of Concern (AOC) 4 describes the rationale for remediating
certain riverbanks within the first two miles of the South River downstream of the former DuPont
Waynesboro Site (Site) to reduce or eliminate this on-going source of mercury loading to the
river.

A reach-level understanding of mercury contamination in floodplain and bank soils and sediment
deposits has been achieved. Those data formed the basis of the risk assessment for the study
area, and for the selection of bank management areas (BMASs) targeted for remediation based
on their mercury loading to the river system.

Bank soils data were not included in the human health risk assessment (HHRA), since potential
exposure to mercury contaminated bank soils was considered minimal, and interim remedial
measure designs intended to reduce loading to the river were on-going. However, it was agreed
with the Virginia Department of Environmental Quality (VDEQ) that an evaluation of bank soils
would be incorporated into the AOC 4 Corrective Measures Study (CMS). As a result, a
systematic bank solil strategy was developed in coordination with the VDEQ. The strategy
presented within this memorandum provides a framework to assess potential risk due to soll
exposure at a given parcel on a case by case basis, considering current or reasonably
anticipated future land use conditions. The results of the risk evaluation provide input to
remedial decision-making for that parcel. Hence, this strategy will be applied in the following two
circumstances:

1. Bank soils that were not evaluated in the risk assessment, on parcels where BMAs were
not identified; and,

2. Parcels with floodplain soil that were identified in the AOC 4 HHRA (URS, 2015) as
being of potential concern under current or reasonably anticipated future land use
conditions may be further evaluated to determine the need if any, of appropriate
remedial strategies to mitigate potential risk.
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Initial Evaluation

Soils data for a given parcel or discrete area will initially be evaluated in a three-step process
(Figure 1) that includes the following:

o Data gap evaluation — available surficial soils (i.e. 0’ to 2’ depth) within the evaluation
area will be assessed to determine if there is adequate data density present within each
decision unit. If additional data are needed, a focused sampling plan will be developed
and submitted to VDEQ for approval.

o OQuitlier determination — Datasets will be inspected for potential outliers using ProUCL
software. Screening evaluations will be performed with and without outliers, which is
consistent with the approach used in the approved AOC 4 HHRA (URS, 2015).

e Screening evaluation — Maximum total mercury (THg) concentrations within each current
land-use/habitat will be compared to conservative soil screening values (SSVs) to
determine if a more focused evaluation is warranted (Figure 1b). Table 1 and Table 2
provide a summary of the ecological and human health SSVs used in the screening
evaluation. If maximum THg concentrations exceed the applicable SSV, then additional
risk and remedial evaluation will be conducted (Figure 1b). If maximum THg
concentrations are below the applicable SSVs, then the evaluation is considered
complete.

Risk and Remedial Evaluation

Additional risk and remedial evaluation will be conducted where warranted, following the
approach outlined in Figure 1b. This framework includes an evaluation of potential risk to
ecological receptors, as well as human health; details of each process are provided below.

Where ecological or human health risk-based evaluations indicate the potential for unacceptable
risk, a remedial alternatives analysis will be conducted.

Ecological Evaluation

Exposure point concentrations (EPCs) will be determined for each available habitat type. The
EPC will be set at the appropriate upper-confidence limit (UCL) of the mean based upon the
characteristics of the dataset using ProUCL software. EPCs for each habitat type will be
compared to the ecological benchmarks used in the agency-approved AOC 4 Ecological Risk
Assessment (Table 3; AECOM, 2015). Hazard quotients will be calculated for each habitat type
and receptor. In floodplain areas where screening results warrant further ecological evaluation,
the potential ecological risk will be evaluated using a weight of evidence (WOE) framework as
outlined in Attachment A.

Human Health Evaluation

The human health risk and remedial evaluation will follow a similar screening process to that
described above. EPCs determined for each sub-area will be compared to SSVs based upon
current and potential future land uses as identified in Table 2. The exposure assumptions used
to derive the screening values provided in Table 2 are the same as those used in the approved
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HHRA,; supporting documentation regarding exposure parameters are provided in Attachment
B.

Examples

Examples using the surficial soils strategy framework have been completed to illustrate the
process outlined above; however, they do not represent the final evaluation of the subject
properties (Attachment C). Post-interim measures and ‘no-action’ scenarios are presented in the
example evaluations and represent an evaluation of potential risk to both ecological receptors
and human health, with and without bank stabilization. Both scenarios will be evaluated in future
assessments in order to inform remedial decision- making, as well as to address potential risk to
human health from exposure to mercury-impacted bank soils, which were not evaluated in the
HHRA.

Summary

A flexible framework has been developed in conjunction with VDEQ risk assessors to assess
potential risk due to soil exposure at a given parcel on a case-by-case basis, considering
current or reasonably anticipated future land use conditions. Bank soils will be assessed in a
phased manner, starting with the first two river miles below the Site. The results of the risk
evaluation will provide input to remedial decision—making for that parcel.

References

AECOM. 2015. RCRA Facility Investigation Report, Former DuPont Waynesboro Site Area of
Concern 4: South River and a Portion of the South Fork Shenandoah River, Virginia. August,
2014.

Anchor QEA LLC, URS Corporation, E.l. du Pont de Nemours and Company. 2015. Final
Interim Measures Design, Implementation, and Monitoring Work Plan. Phase-1 South River
Area of Concern 4. February 2015.

URS, 2015. Human Health Risk Assessment Report Area of Concern (AOC) 4, South River and
a Segment of the South Fork Shenandoah River, Virginia. Former DuPont Waynesboro
Plant, Waynesboro, Virginia. October 2015.
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Table 1

Ecological Benchmarks for Mercury in Floodplain Soil
Area of Concern (AOC) 4
South River and a Segment of the South Fork of the Shenandoah River, Virginia

Soil Screening Value (ESV) for Screening Level Ecological Risk Assessment

. ESV
Mercury Species Receptors (mg/kg soil) Basis
) . Based on site-specific background concentration; Corresponds
All Terrestrial Ecological - ; . .
THg Recentors 0.18 to the maximum concentration observed in the unimpacted
P Upstream Reference Reach, RRM -2.7 to RRM -0.7.
Effects/No Effects Benchmarks for Baseline Ecological Risk Assessment
Mercury Species Receptors 3.91=l5 =y Basis
ry Sp P (mg/kg soil) | (mg/kg soil)
Based on the geometric mean of select NOECs and LOECs from
Terrestrial Vegetation 54 87 soil studies (see Table C-2 in Appendix C of the ERA Report)
and a site-specific bioavailability factor of 3.
. . Based on the geometric mean of select NOECs and LOECs from
Terrestrial (Soil) ) . . .
18 36 soil studies (see Table C-3 in Appendix C of the ERA Report)
Invertebrates ; R -
TH and a site-specific bioavailability factor of 3.
9 Lowest back-calculated soil benchmarks for representative
Terrestrial Birds 16 72 terrestrial birds; based on food web model calculations and
applicable NOAEL and LOAEL TRVs (see Table 2).
Lowest back-calculated soil benchmarks for representative
Terrestrial Mammals 37 343 terrestrial mammals; based on food web model calculations and
applicable NOAEL and LOAEL TRVs (see Table 2).

Notes:

mg/kg soil - Milligrams per kilogram soil

mg/kg bw/day - Milligrams per kilogram body weight per day
THg - Total Mercury

MeHg - Methylmercury

IHg - Inorganic Mercury

ESV - Ecological Screening Value

NOEC - No Observed Effects Concentration
LOEC - Low Observed Effects Concentration
NOAEL - No Observable Adverse Effects Level
LOAEL - Low Observable Adverse Effects Level

S:\Projects\Private-Sector\DuPont\DuPont_South River VA\Risk Assessment\Remedial Decision Making\Final_Oct_2015\Eco-Pieces\Soil Benchmarks_1012016.xlsx

Revised: 10/19/2016




Table 2

Human Health Screening Levels for Mercury in Floodplain Soil
Area of Concern (AOC) 4
South River and a Segment of the South Fork of the Shenandoah River, Virginia

Current/Future Potential Receptor Media Screening Level Source Exposure
Land Use (mg THg/kg) Frequency
. . Resident . . VA.D EQ
Residential . Floodplain Soil 17 Screening Level | 350 days/year
(Adult/Child)
for HHRA
Farmer . . VA.D EQ
Hay/Pasture } Floodplain Soil 17 Screening Level | 350 days/year
(Adult/Child)
for HHRA
Floodplain Area
Park Park User Floodplain Soil 73 Site-Specific 84 days/year
(Adult/Child)
South River
- Bank Soil 108 Site-Specific 48 days/year
(Adult/Child)
- Hfr‘]’t‘;trh&']‘ggr) Bank Soil 820 Site-Specific 28 days/yr
Forested F'°°ﬁ;’2{2r’”@’a Floodplain Soil 2300 Site-Specific 28 days/yr

Notes:

THg - Total mercury, assumes mercury is present as mercuric chloride
MeHg is not a COPC for human health
Site-specific exposure assumptions and pathways (ingestion, dermal, inhalation) consistent with those used in the HHRA

Screening value based on a hazard quotient (HQ) of 1
mg THg/kg - milligrams of total mercury per kilogram soil

Soil Benchmarks_1012016.xIsx
10/14/2016




Table 3

Ecological Benchmarks for Mercury in Floodplain Soil
Area of Concern (AOC) 4
South River and a Segment of the South Fork of the Shenandoah River, Virginia

Toxicity Reference Values (TRVs)*

(Short-Tailed Shrew)

Mercury Species Receptors (mg/kg bw/day) Basis
NOAEL LOAEL

Carnivorous Birds 0.017 0.055 Reproductive effects on American kestrel (Albers et al., 2007).
(Eastern Screech Owl)

MeHg Passerines Based on geometric mean of NOAELs derived from field studies
(Tree Swallow and 0.036/0.078% ND (Gerrard and St. Louis, 2001; Longcore et al., 2007; Custer et
American Robin) al., 2008).
Herbivorous Mammals Based on effects on survival and reproduction in rat
(White-Tailed Deer) 0.09 0.42 (Verschuuren et al., 1976) and maximum tolerance level for

MeHg cows (NRC, 1980).
Insectivorous Mammals 0.09 0.42 Based on effects on survival and reproduction in rat

(Verschuuren et al., 1976).

Mercury Species Receptors

Back-Calculated S
(mg/kg

oil Benchmark?
soil)

NOAEL-Based

LOAEL-Based

Basis

Carnivorous Birds

(Short-Tailed Shrew)

(Eastern Screech Owl) 320 21.0
MeH i
g Passerines NOAEL- and LOAEL-based soil benchmarks are back-calculated
(Tree Swallow and 4.50 14.3 ) )
American Robin) for each receptor group based on foodweb modeling, estimated
- bioaccumulation factors (BAFs), an area use factor (AUF) of 1,
Herblvorogs Mammals 14.7 68.5 and corresponding NOAELs and and LOAELSs.
MeHg (White-Tailed Deer)
Insectivorous Mammals 75 87.8
(Short-Tailed Shrew) ) )
Carnivorous Birds
(Eastern Screech Owl) 16.0 105
THg Passerines
(Tree Swallow and 225 72 A MeHg:THg ratio of 0.2 (for soils) was applied to the calculated
American Robin) soil benchmarks for MeHg; Bold values were selected as the soil
Herbivorous Mammals benchmarks for birds and mammals (see Table 1).
. : 735 343
THg (White-Tailed Deer)
Insectivorous Mammals 375 439

Notes:

mg/kg soil - Milligrams per kilogram soil

mg/kg bw/day - Milligrams per kilogram body weight per day
THg - Total Mercury

MeHg - Methylmercury

ESV - Ecological Screening Value

NOEC - No Observed Effects Concentration

LOEC - Low Observed Effects Concentration

NOAEL - No Observed Adverse Effects Level (Dose)
LOAEL - Low Observed Adverse Effects Level (Dose)

ND - A dose was not derived due to limited dietary studies indicating adverse ecological effects.

1, Provided only as examples, not being proposed. Assumptions (e.g., on relevant receptors, area use factors) that are specific to a location (or the
exposure area under consideration) need to be considered in the derivation of relevant back-calculated benchmarks.

2, A MeHg:THg ratio of 0.2 (for soils) was applied to the calculated soil benchmarks for MeHg. This ratio is conservatively assumed to be 10 times the
factor of 0.02 that was applied in the ERA for calculating soil exposure point concentrations [see Section 2.4 in Appendix E of the 2015 ERA (AECOM,
2015)]. If sufficient soil MeHg/THg paired data are available for parcels to be evaluated, site-specific MeHg:THg ratio will be developed to apply to the
calculated soil benchmarks for MeHg. For parcels without sufficient MeHg/THg paired data, the MeHg:THg ratio of 0.2 may be refined based on larger

dataset of site-wide paired soil MeHg/THg data.

S:\Projects\Private-Sector\DuPont\DuPont_South River VA\Risk Assessment\Remedial Decision Making\Final_Oct_2015\Eco-Pieces\Soil Benchmarks_1012016.xIsx

Revised: 4/16/2018
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FIGURE 1a
AOC 4 SURFICIAL SOIL STRATEGY
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[1] Process will be applied to discrete exposure areas as defined by potential exposure associated with current land use.

[2] Data gap evaluation will be based on data density, and spatial and temporal representativeness of the existing data; If
a data gap is identified, additional data will be collected in consultation with VDEQ.
[3] Potential for outliers will be based on the magnitude of observed concentrations.



FIGURE 1b
AOC 4 SURFICIAL SOIL STRATEGY
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Notes:

[1] Process will be applied to discrete areas as defined by potential exposure associated with current future potential use.

[2] Exposure area to be categorized based on current land use and available habitats (Eco) and current and future use (HH)

[3] The outcome of the Screening Evaluation will be either NA (not applicable), No [i.e., Maximum THg Concentration
(THg_MAX) < Applicable Soil Screening Value (SSV)] or Yes (i.e., THg_MAX > Applicable SSV).

[4] Site-specific Risk Evaluation only for the relevant receptors (human or ecological) for which the THg_MAX exceeds
applicable SSVs.
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Attachment A
Weight-of-Evidence Framework
Evaluations for Terrestrial Receptors in the Floodplain

In floodplain areas where screening results warrant further ecological evaluation, the
potential ecological risk will be evaluated using a weight of evidence (WOE) framework.
The associated lines of evidence (LOES), the metrics, and their integration are
discussed in the following.

Lines of Evidence:

1) Available habitat: Exposure to soil mercury (Hg) occurs only if a receptor uses the
area under consideration (e.g., lives or forages). Better and more extensive
habitable areas are likely to support a greater population of receptors. Available
habitat within an area will be categorized as follows using land use/land cover
information based on desk top surveys. This categorization is consistent with the
categorization of the types of space based on habitats and land-use in Suter et al.
(1995).

Habitat Associated Habitats
LemeHUse Categories Invertebrates Plants Wildlife
Industrial . Pavement and Pavementand | Pavement and
. Unsuitable - - -~
Commercial ) buildings buildings buildings
Bare earth Bare earth Bare earth
Residential . Closely mowed Closely mowed | Closely mowed
) Sub-optimal grasslands grasslands
Recreational (Parks) (+1-) grasslands
Agricultural Pastures Pastures
. Pastures Meadows Meadows
Agricultural Meadows
Optimal (+)
Open Forested Areas Forests Forests Forests

2) Spatial impact: The spatial extent of mercury impacted areas within the habitable
areas also influences the potential exposures to mercury. The “impacted” areas will
be defined based on observed concentrations of Total Hg relative to the receptor-
specific No Observed Effects Concentrations (NOECs; see Table 1). These
impacted areas will be categorized as follows:

Spatial Impact
Categories
Limited (+)

Discernible (-)

Criteria

< 20% of the samples exceed the NOECs
> 20% of the soil samples exceed the NOECs

Adverse impacts on < 20% of a population is considered a de minimus ecological
risk level based on the inability to discern lower than 20% impacts due to natural and



3)

4)

other variabilities (Suter et al., 1995; Chapman and Anderson, 2005). Similarly, an
area of impact that is less than 20% of the exposure area under consideration can
also be considered de minimus (Suter et al., 1995). Hence, on the basis of the
proportion of samples exceeding the NOEC, in the criteria above, a < 20% of the
impacted exposure area and a proportional population of receptors is assumed to
represent “limited” impact. Otherwise, the impact is considered “discernible”.

Potential Risks: Potential risks of adverse effects will be evaluated based on the
hazard quotient (HQ) approach as follows.

Estimated Risk Criteria
Categories
Unlikely (-) HQnoec =1

Uncertain (+/-) HQLOEC <1< HQNOEC
Likely (+) HQioec 21

In the above criteria, HQs are calculated based on the 95% Upper Confidence
Levels on the mean (UCLs) and the NOECs and LOECs corresponding to each
receptor group (see Table 1). Categorization of the estimated risks is based on the
typical interpretation of the estimated risks based on the HQs (Sample et al., 1996;
URS, 2015).

Field Observations:

Direct field observations will likely provide the most reliable LOE for habitat quality
and general health of the invertebrate/plant/wildlife communities. Therefore,
whenever information on direct field observations/surveys is readily available, such
information will be used to adjust the habitat quality designations and to establish
potential signs of mercury-related impacts. Additionally, field surveys may be
conducted to reduce the uncertainties associated with the desktop evaluations.



Integration

The LOEs (describe above) for each receptor group will be integrated to recommend
three possible risk/remedial decisions as shown below.

Available Spatial Potential Risk/Remedial ]
Habitat Impact Risks Decisions Retemele
An unsuitable habitat (i.e., no receptors
Unsuitable NA NA No Further Action | are present); Soil mercury poses no
) (NFA) ecological risks due to incomplete
exposure pathway. Warrants NFA.
A sub-optimal habitat with limited spatial
Limited NA NEA impact and mercury in soil is unlikely to
(+) pose significant population-level risks.
Warrants NFA.
: . A sub-optimal habitat with discernible
Subiglp_t;mal Unl(l_l;ely NFA spatial i_mpact, an_d no potential for
Discernible population-level risks. Warrants NFA.
) Uncertain A sub-optimal habitat with discernible
(+/-) . spatial impact and a potential for
: Further Evaluation ) )
Likely population-level risks. Warrants further
+) evaluation.™
Unlikely An optimal habitat wit_h limited spat_ial
NFA impact and no potential for population-
_ ) level risks. Warrants NFA.
L2l Uncertain
(+) (+1) An optimal habitat with limited spatial
Likely Further Evaluation ir_npact and potential for populatio?l-]level
+) risks. Warrants further evaluation.
: . An optimal habitat with discernible
O;)(t[r;]al Unl(l_l;ely NFA spatial i_mpact but_ no potential for
population-level risks. Warrants NFA.
_ _ Uncertain _ An o_ptimal habitat with disr_:ernible _
Discernible v Further Evaluation | spatial impact and uncertain population-
) (+/-) level risks. Warrants further evaluation.™
An optimal habitat with discernible
Likely : . spatial impact and a potential for
(+) RefzelE Asie population-level risks. Likely warrants
remedial action.™
Notes:

[1], Field observations (existing or new) may be integrated in the decision making to minimize the uncertainties in the
desktop evaluations.
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Attachment B
Human Health Soil Screening Values

Human health soil screening values (HH SSVs) have been identified for use in the
evaluation of post-IRM soil conditions at area of concern (AOC) 4. Potential receptors,
exposure assumptions, and the SSV calculation methodology is discussed herein.

Receptors

Current and reasonably anticipated future land use was used to identify potential
receptors and associated pathways for further quantitative evaluation in the Human
Health Risk Assessment (HHRA)'. Recreational users were considered at floodplain
area parks. Floodplain area hunters were considered at each private property in a
forested area. However, hunting, under current conditions, was not considered on
commercial/industrial properties or active cattle and dairy farms. Floodplain area
farmers were identified in river reaches where properties are currently used for
pasture/hay. Farming was not considered within city limits (in River Reach 1).
Hypothetical future residents were also considered at each property.

Current/Future Potential .
Land Use Receptor Media
. : Resident : .
Residential (Adult/Child) Floodplain Sail
Farmer . .
Hay/Pasture (Adult/Child) Floodplain Sail
Floodplain Area
Park Park User Floodplain Sail
(Adult/Child)
Forested Floodplain Area Floodplain Sail
Hunter
South River
i Recreational Bank Soil
User
(Adult/Child)
South River .
i Hunter (Angler) Bank Soil

' URS. 2015. Human Health Risk Assessment Report Area of Concern (AOC) South River and a Segment of the South
Fork Shenandoah River, Virginia. Former DuPont Waynesboro Plant, Waynesboro, Virginia. September 2014
(revised July 2015 and October 2015).



Assumptions

VDEQ'’s screening level of 17 mg/kg was identified as the HH SSV for residents and
farmers. HH SSVs protective of multiple-route exposure were calculated for the other
receptors.

Exposure assumptions detailed in Tables 4-1 and 4-2 in the HHRA were used to derive
HH SSVs for recreational users and hunters.

Consistent with the HHRA, the oral reference dose (RfD) for mercuric chloride along
with the inhalation reference concentration (RfC) for elemental mercury was used to
derive a HH SSV for total mercury (THg). EPA Region 3's default dermal absorption
factor of 1% was used for THg, which does not have a chemical-specific factor.

HH SSVs were developed for THg with the target hazard index of 1.

Calculations

USEPA'’s Regional Screening Level (RSL) on-line calculator was used to derive HH
SSVs for recreational users and hunters. For floodplain area recreational users (parks)
and South River recreational users (bank soil), the recreator RSL scenario with site-
specific inputs was used. For floodplain area hunters (exposed to floodplain soil) and
South River hunters (exposed to bank soil), the outdoor worker RSL scenario with site-
specific inputs was used.

RSL calculator inputs and outputs are detailed in the attached tables and summarized
below:

Receptor Media HH SSV (mg/kg)
Floodplain Area
Park User Floodplain Sail 73
(Adult/Child)
Floodplain Area Floodplain Sail 2300
Hunter
South River
Recreational Bank Soil 108
User
(Adult/Child)
South River Bank Soil 820

Hunter (Angler)




Human Health Soil Screening Values
Floodplain Soil Recreational User (Parks) Exposure Assumptions
Area of Concern (AOC) 4
South River and a Segment of the South Fork of the Shenandoah River, Virginia

Site-specific
Recreator Equation Inputs for Soil

Variable Value
TR (target cancer risk) unitless 0.000001
SAecsc (Skin surface area - child) cmZ/day 2373
SAecsa (Skin surface area - adult) cm2/day 6032
SA.., (skin surface area - mutagenic) cm?/day 2373
SA,.¢ (skin surface area - mutagenic) cm?/day 2373
SAg.16 (skin surface area - mutagenic) cmZ/day 6032
SA .30 (skin surface area - mutagenic) cmZ/day 6032
SAecsa (Skin surface area - adult) cm2/day 6032
THQ (target hazard quotient) unitless 1
LT (lifetime - recreator) year 70
IFS,cc.a0j (Age-adjusted soil ingestion factor) mg/kg 8820
DFSiec-aqj (age-adjusted soil dermal factor) mg/kg 24813.6
IFSM;..aqj (Mutagenic age-adjusted soil ingestion factor) mg/kg 40040
DFSM,¢c.aqj (Mutagenic age-adjusted soil dermal factor) mg/kg 102782.4
EF,., (exposure frequency) day/year 84
EF,.s (exposure frequency) day/year 84
EFs.15 (exposure frequency) day/year 84
EF6.30 (exposure frequency) day/year 84
EF,ccsc (exposure frequency - child) day/year 84
EF,ccsa (€xposure frequency - adult) day/year 84
EF,ccsa (exposure frequency - adult) day/year 84
EF,.cs (exposure frequency - recreator) day/year 84
IRS,., (soil intake rate) mg/day 200
IRS,.¢ (soil intake rate) mg/day 200
IRS¢.16 (soil intake rate) mg/day 100
IRS6.50 (soil intake rate) mg/day 100
IRS,ecsc (soil intake rate - child) mg/day 200
IRS,ecsa (soil intake rate - adult) mg/day 100
IRS,ecsa (soil intake rate - adult) mg/day 100
ED,., (exposure duration) year 2
ED,.¢ (exposure duration) year 4
EDs.15 (exposure duration) year 10
ED;6.30 (exposure duration) year 10
ED,ccsc (exposure duration - child) year 6
ED,ccsa (€Xposure duration - adult) year 20
ED,ccsa (€Xposure duration - adult) year 20

Page 1 of 3



Site-specific
Recreator Equation Inputs for Soil

ED,cs (exposure duration - recreator) year
ET,., (exposure time) hr/day

ET,.s (exposure time) hr/day

ETs.16 (exposure time) hr/day

ET.6.30 (exposure time) hr/day

ET,ccsc (exposure time - child) hr/day

ET, ccsa (€Xposure time - adult) hr/day

ET, ccsa (€Xposure time - adult) hr/day
ET,ccs (exposure time - recreator) hr/day
BW,., (body weight) kg

BW,_¢ (body weight) kg

BWg_ 16 (body weight) kg

BW 46.30 (body weight) kg

BW,csc (body weight - child) kg

BW,csa (body weight - adult) kg

BW,csa (body weight - adult) kg

AF,_, (skin adherence factor) mg/cm?

AF,_¢ (skin adherence factor) mg/cm?
AF¢_16 (skin adherence factor) mg/cm2

AF 6.30 (skin adherence factor) mg/cm2
AF,ecsc (skin adherence factor - child) mg/cm2
AF,ecsa (skin adherence factor - adult) mg/cm2
AF,ecsa (skin adherence factor - adult) mg/cm2
City (Climate Zone) PEF Selection

A, (acres)

Q/C,,, (g/m*-s per kg/m®)

PEF (particulate emission factor) m*/kg

A (PEF Dispersion Constant)

B (PEF Dispersion Constant)

C (PEF Dispersion Constant)

V (fraction of vegetative cover) unitless

U,, (mean annual wind speed) m/s

U; (equivalent threshold value)

F(x) (function dependant on U,,/U;) unitless
City (Climate Zone) VF Selection

A, (acres)

Human Health Soil Screening Values

Floodplain Soil Recreational User (Parks) Exposure Assumptions

Area of Concern (AOC) 4

South River and a Segment of the South Fork of the Shenandoah River, Virginia

Variable

Value

26

24

24

3.3

3.3

24

3.3

3.3
3.092
15

15

80

80

15

80

80

0.2

0.2

0.07
0.07

0.2

0.07
0.07
Default
0.5
93.77
1359344438
16.2302
18.7762
216.108
0.5

4.69
11.32
0.194
Default
0.5
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Site-specific
Recreator Equation Inputs for Soil

Q/C,¢, (g/m>-s per kg/m®)

foc (fraction organic carbon in soil) g/g
P, (dry soil bulk density) g/lcm®

ps (soil particle density) g/cm?®

0,, (water-filled soil porosity) Lyater/Lsoil
T (exposure interval) s

A (VF Dispersion Constant)

B (VF Dispersion Constant)

C (VF Dispersion Constant)

City (Climate Zone) VF,, Selection

VF; (volitization factor) m */kg

Q/C,,, (g/m?-s per kg/m®)

A (acres)

T (exposure interval) yr

ds (depth of source) m

P, (dry soil bulk density) g/lcm®

A (VF Dispersion Constant - Mass Limit)
B (VF Dispersion Constant - Mass Limit)
C (VF Dispersion Constant - Mass Limit)

Output generated 02JUL2015:14:46:17

Human Health Soil Screening Values
Floodplain Soil Recreational User (Parks) Exposure Assumptions
Area of Concern (AOC) 4

South River and a Segment of the South Fork of the Shenandoah River, Virginia

Variable

Value
68.18
0.006
1.5
2.65
0.15
819936000
11.911
18.4385
209.7845
Default

68.18365
0.5
26

1.5
11.911
18.4385
209.7845
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Site-specific
Recreator Screening Levels (RSL) for Soi

ca=Cancer, nc=Noncancer, ca* (Where nc SL < 100 x ca SL),
ca** (Where nc SL < 10 x ca SL), max=SL exceeds ceiling limit (see User's Guide), sat=SL exceeds csat,

Smax=Soil SL exceeds ceiling limit and has been substituted with the max value (see User's Guide)
Ssat=Soil inhalation SL exceeds csat and has been substituted with the csat

Chemical
Mercuric Chloride

CAS Number

7487-94-7

Mutagen? VOC? (mg/kg-day)

No

No

Chronic
RfD

3.00E-04

Chronic | Chronic Chronic

RfD
Ref
U

RIC
(mg/m?®)
3.00E-04

Human Health Soil Screening Values
Floodplain Soil Recreational User (Parks) RSL Calculator Output

Area of Concern (AOC) 4

South River and a Segment of the South Fork of the Shenandoah River, Virginia

RfC
Ref
U

GIABS ABS|RBA

0.07 0.01

1

Soil Particulate | Ingestion SL | Dermal SL
Volatilization'  Saturation Emission Child Child
Factor Concentration Factor HQ=1 HQ=1
(m®/kg) (mg/kg) (m®/kg) (mg/kg) (mg/kg)
- - 1.36E+09 9.78E+01 2.88E+02

Inhalation SL ' Noncarcinogenic SL

Child Child
HQ=1 HI=1
(mg/kg) (mg/kg)
1.77E+07 7.30E+01

Ingestion SL  Dermal SL | Inhalation SL

Adult Adult Adult
HQ=1 HQ=1 HQ=1
(mg/kg) (mg/kg) (mg/kg)
1.04E+03  1.73E+03 1.29E+07

Noncarcinogenic SL
Adult
HI=1
(mg/kg)
6.50E+02

Screening
Level

(mg/kg)

Output generated 02JUL2015:14:46:17



Human Health Soil Screening Values
South River Recreational User (Banks) Exposure Assumptions
Area of Concern (AOC) 4
South River and a Segment of the South Fork of the Shenandoah River, Virginia

Site-specific
Recreator Equation Inputs for Soil

Variable Value
TR (target cancer risk) unitless 0.000001
SAecsc (Skin surface area - child) cmZ/day 2720
SAecsa (Skin surface area - adult) cm2/day 6570
SA.., (skin surface area - mutagenic) cm?/day 2720
SA,.¢ (skin surface area - mutagenic) cm?/day 2720
SAg.16 (skin surface area - mutagenic) cmZ/day 6570
SA .30 (skin surface area - mutagenic) cmZ/day 6570
SAecsa (Skin surface area - adult) cm2/day 6570
THQ (target hazard quotient) unitless 1
LT (lifetime - recreator) year 70
IFS,ec-a0j (Age-adjusted soil ingestion factor) mg/kg 5040
DFSiec-aqj (age-adjusted soil dermal factor) mg/kg 39319.2
IFSM;..aqj (Mutagenic age-adjusted soil ingestion factor) mg/kg 22880
DFSM,¢c.aqj (Mutagenic age-adjusted soil dermal factor) mg/kg 130862.4
EF,., (exposure frequency) day/year 48
EF,.s (exposure frequency) day/year 48
EFs.16 (exposure frequency) day/year 48
EF6.30 (exposure frequency) day/year 48
EF,ccsc (exposure frequency - child) day/year 48
EF,ccsa (exposure frequency - adult) day/year 48
EF,ccsa (€xposure frequency - adult) day/year 48
EF,.cs (exposure frequency - recreator) day/year 48
IRS,., (soil intake rate) mg/day 200
IRS,.¢ (soil intake rate) mg/day 200
IRS¢.16 (soil intake rate) mg/day 100
IRS .50 (soil intake rate) mg/day 100
IRS,ecsc (soil intake rate - child) mg/day 200
IRS,ecsa (soil intake rate - adult) mg/day 100
IRS,ecsa (soil intake rate - adult) mg/day 100
ED,., (exposure duration) year 2
ED,.¢ (exposure duration) year 4
EDs.15 (exposure duration) year 10
ED;6.30 (exposure duration) year 10
ED,ccsc (exposure duration - child) year 6
ED,ccsa (€Xposure duration - adult) year 20
ED,ccsa (€Xposure duration - adult) year 20
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Site-specific
Recreator Equation Inputs for Soil

ED,cs (exposure duration - recreator) year
ET,., (exposure time) hr/day

ET,.s (exposure time) hr/day

ETs.16 (exposure time) hr/day

ET.6.30 (exposure time) hr/day

ET,ccsc (exposure time - child) hr/day

ET, ccsa (€Xposure time - adult) hr/day

ET, ccsa (€Xposure time - adult) hr/day
ET,ccs (exposure time - recreator) hr/day
BW,., (body weight) kg

BW,_¢ (body weight) kg

BWg_ 16 (body weight) kg

BW 46.30 (body weight) kg

BW,csc (body weight - child) kg

BW,csa (body weight - adult) kg

BW,csa (body weight - adult) kg

AF,_, (skin adherence factor) mg/cm?

AF,_¢ (skin adherence factor) mg/cm?
AF¢_16 (skin adherence factor) mg/cm2

AF 6.30 (skin adherence factor) mg/cm2
AF,ecsc (skin adherence factor - child) mg/cm2
AF,ecsa (skin adherence factor - adult) mg/cm2
AF,ecsa (skin adherence factor - adult) mg/cm2
City (Climate Zone) PEF Selection

A, (acres)

Q/C,,, (g/m*-s per kg/m®)

PEF (particulate emission factor) m*/kg

A (PEF Dispersion Constant)

B (PEF Dispersion Constant)

C (PEF Dispersion Constant)

V (fraction of vegetative cover) unitless

U,, (mean annual wind speed) m/s

U; (equivalent threshold value)

F(x) (function dependant on U,,/U;) unitless
City (Climate Zone) VF Selection

A, (acres)

Human Health Soil Screening Values
South River Recreational User (Banks) Exposure Assumptions
Area of Concern (AOC) 4

South River and a Segment of the South Fork of the Shenandoah River, Virginia

Variable

Value
26
24
24
3.3
3.3
24
3.3
3.3
3.092
15
15
80
80
15
80
80
0.3
0.3
0.3
0.3
0.3
0.3
0.3
Default
0.5
93.77
1359344438
16.2302
18.7762
216.108
0.5
4.69
11.32
0.194
Default
0.5
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Site-specific
Recreator Equation Inputs for Soil

Q/C,¢, (g/m>-s per kg/m®)

foc (fraction organic carbon in soil) g/g
P, (dry soil bulk density) g/lcm®

ps (soil particle density) g/cm®

0,, (water-filled soil porosity) Lyater/Lsoil
T (exposure interval) s

A (VF Dispersion Constant)

B (VF Dispersion Constant)

C (VF Dispersion Constant)

City (Climate Zone) VF,, Selection

VF; (volitization factor) m */kg

Q/C,,, (g/m?-s per kg/m®)

A (acres)

T (exposure interval) yr

ds (depth of source) m

P, (dry soil bulk density) g/lcm®

A (VF Dispersion Constant - Mass Limit)
B (VF Dispersion Constant - Mass Limit)
C (VF Dispersion Constant - Mass Limit)

Output generated 02JUL2015:14:59:41

Human Health Soil Screening Values
South River Recreational User (Banks) Exposure Assumptions
Area of Concern (AOC) 4

South River and a Segment of the South Fork of the Shenandoah River, Virginia

Variable

Value
68.18
0.006
1.5
2.65
0.15
819936000
11.911
18.4385
209.7845
Default

68.18365
0.5
26

1.5
11.911
18.4385
209.7845
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Human Health Soil Screening Values
South River Recreational User (Banks) RSL Calculator Output
Area of Concern (AOC) 4
South River and a Segment of the South Fork of the Shenandoah River, Virginia

Site-specific

Recreator Screening Levels (RSL) for Soi

ca=Cancer, nc=Noncancer, ca* (Where nc SL < 100 x ca SL),

ca** (Where nc SL < 10 x ca SL), max=SL exceeds ceiling limit (see User's Guide), sat=SL exceeds csat,
Smax=Soil SL exceeds ceiling limit and has been substituted with the max value (see User's Guide)
Ssat=Soil inhalation SL exceeds csat and has been substituted with the csat

Soll rarticulate | Ingestion SL | Dermal SL | Inhalation SL | Noncarcinogenic SL | Ingestion SL | Dermal SL | Inhalation SL | Noncarcinogenic SL
Chronic | Chronic ' Chronic | Chronic Volatilization  Saturation Emission Child Child Child Child Adult Adult Adult Adult Screening
RfD RfD RfC RfC Factor Concentration Factor HQ=1 HQ=1 HQ=1 HI=1 HQ=1 HQ=1 HQ=1 HI=1 Level
Chemical CAS Number | Mutagen? VOC? (mg/kg-day) Ref (mg/m® | Ref |GIABS ABS RBA (m3/kg) (mg/kg) (m3/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Mercuric Chloride 7487-94-7 No No 3.00E-04 U 3.00E-04 U 0.07 001 1 - - 1.36E+09 1.71E+02 2.94E+02 3.10E+07 1.08E+02 1.83E+03 6.48E+02 2.26E+07 4.78E+02 _

Output generated 02JUL2015:14:59:41



Site-specific
Outdoor Worker Equation Inputs for Soil

TR (target cancer risk) unitless

THQ (target hazard quotient) unitless
AT, (averaging time)

EF,. (exposure frequency) d/yr

ED,,, (exposure duration) yr

ET,. (exposure time) hr

LT (lifetime) yr

BW,, (body weight)

IR,w (soil ingestion rate) mg/day

SA,,, (surface area) cm?/day

AF,,, (skin adherence factor) mg/cm?
City (Climate Zone) PEF Selection

A, (acres)

Q/C,,, (g/m*-s per kg/m®)

PEF (particulate emission factor) m*®/kg
A (PEF Dispersion Constant)

B (PEF Dispersion Constant)

C (PEF Dispersion Constant)

V (fraction of vegetative cover) unitless
U, (mean annual wind speed) m/s

U; (equivalent threshold value)

F(x) (function dependant on U,,/U;) unitless
City (Climate Zone) VF Selection

A (acres)

Q/C,o, (g/m>-s per kg/m®)

foc (fraction organic carbon in soil) g/g
P, (dry soil bulk density) g/lcm®

ps (soil particle density) g/cm?®

0,, (water-filled soil porosity) Lyater/Lsoil
T (exposure interval) s

A (VF Dispersion Constant)

B (VF Dispersion Constant)

C (VF Dispersion Constant)

City (Climate Zone) VF,, Selection
VF; (volitization factor) m */kg

Q/C,,, (g/m?-s per kg/m®)

Human Health Soil Screening Values
South River Hunter Exposure Assumptions
Area of Concern (AOC) 4

South River and a Segment of the South Fork of the Shenandoah River, Virginia

Variable

Value

0.000001
1

365

28

20

8

70

80

100
6570

0.3
Default
0.5
93.77
1359344438
16.2302
18.7762
216.108
0.5

4.69
11.32
0.194
Default
0.5
68.18
0.006

1.5

2.65
0.15
819936000
11.911
18.4385
209.7845
Default

68.18365
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Human Health Soil Screening Values
South River Hunter Exposure Assumptions
Area of Concern (AOC) 4
South River and a Segment of the South Fork of the Shenandoah River, Virginia

Site-specific
Outdoor Worker Equation Inputs for Soil

Variable Value
A, (acres) 0.5
T (exposure interval) yr 26
ds (depth of source) m
Py (dry soil bulk density) g/cm® 1.5
A (VF Dispersion Constant - Mass Limit) 11.911
B (VF Dispersion Constant - Mass Limit) 18.4385
C (VF Dispersion Constant - Mass Limit) 209.7845

Output generated 02JUL2015:15:03:43
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Human Health Soil Screening Values
South River Hunter RSL Calculator Output
Area of Concern (AOC) 4
South River and a Segment of the South Fork of the Shenandoah River, Virginia

Site-specific

Outdoor Worker Screening Levels (RSL) for Soil

ca=Cancer, nc=Noncancer, ca* (Where nc SL < 100 x ca SL)

ca** (Where nc SL < 10 x ca SL), max=SL exceeds ceiling limit (see User's Guide), sat=SL exceeds cs
Smax=Soil SL exceeds ceiling limit and has been substituted with the max value (see User's Guic
Ssat=Soil inhalation SL exceeds csat and has been substituted with the cs

Soil Particulate
Chronic | Chronic Chronic  Chronic Volatilization | Saturation Emission | Ingestion SL | Dermal SL | Inhalation SL = Noncarcinogenic SL | Screening
RfD RfD RfC RfC Factor Concentration Factor HQ=1 HQ=1 HQ=1 Hi=1 Level
Chemical CAS Number Mutagen? VOC? (mg/kg-day) Ref (mg/m® Ref GIABS ABS RBA (m3/kg) (mg/kg) (m3/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Mercuric Chloride 7487-94-7 No No 3.00E-04 U 3.00E-04 u 0.07 0.01 1 - - 1.36E+09 3.13E+03 1.11E+03 1.59E+07 8.20E+02

Output generated 02JUL2015:15:03:43



Site-specific
Outdoor Worker Equation Inputs for Soil

TR (target cancer risk) unitless

THQ (target hazard quotient) unitless
AT, (averaging time)

EF,. (exposure frequency) d/yr

ED,,, (exposure duration) yr

ET,. (exposure time) hr

LT (lifetime) yr

BW,, (body weight)

IR, (soil ingestion rate) mg/day

SA,,, (surface area) cm?/day

AF,,, (skin adherence factor) mg/cm?
City (Climate Zone) PEF Selection

A (acres)

Q/C,,, (g/m*-s per kg/m®)

PEF (particulate emission factor) m*/kg
A (PEF Dispersion Constant)

B (PEF Dispersion Constant)

C (PEF Dispersion Constant)

V (fraction of vegetative cover) unitless
U,, (mean annual wind speed) m/s

U; (equivalent threshold value)

F(x) (function dependant on U,,/U;) unitless
City (Climate Zone) VF Selection

A (acres)

Q/C,¢ (g/m>-s per kg/m®)

foc (fraction organic carbon in soil) g/g
P, (dry soil bulk density) g/lcm®

ps (soil particle density) g/cm?®

0,, (water-filled soil porosity) Lyater/Lsoil
T (exposure interval) s

A (VF Dispersion Constant)

B (VF Dispersion Constant)

C (VF Dispersion Constant)

City (Climate Zone) VF,, Selection
VF; (volitization factor) m */kg

Q/C,,, (g/m?-s per kg/m®)

Human Health Soil Screening Values
Floodplain Soil Hunter Exposure Assumptions
Area of Concern (AOC) 4

South River and a Segment of the South Fork of the Shenandoah River, Virginia

Variable

Value

0.000001
1

365

28

20

8

70

80

100
3527
0.07
Default
0.5
93.77
1359344438
16.2302
18.7762
216.108
0.5

4.69
11.32
0.194
Default
0.5
68.18
0.006

1.5

2.65
0.15
819936000
11.911
18.4385
209.7845
Default

68.18365
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Human Health Soil Screening Values
Floodplain Soil Hunter Exposure Assumptions
Area of Concern (AOC) 4
South River and a Segment of the South Fork of the Shenandoah River, Virginia

Site-specific
Outdoor Worker Equation Inputs for Soil

Variable Value
A, (acres) 0.5
T (exposure interval) yr 26
ds (depth of source) m
Py (dry soil bulk density) g/cm® 1.5
A (VF Dispersion Constant - Mass Limit) 11.911
B (VF Dispersion Constant - Mass Limit) 18.4385
C (VF Dispersion Constant - Mass Limit) 209.7845

Output generated 02JUL2015:14:52:08
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Human Health Soil Screening Values
Floodplain Soil Hunter RSL Calculator Output
Area of Concern (AOC) 4
South River and a Segment of the South Fork of the Shenandoah River, Virginia

Site-specific

Outdoor Worker Screening Levels (RSL) for Soi

ca=Cancer, nc=Noncancer, ca* (Where nc SL < 100 x ca SL)

ca** (Where nc SL < 10 x ca SL), max=SL exceeds ceiling limit (see User's Guide), sat=SL exceeds csal
Smax=Soil SL exceeds ceiling limit and has been substituted with the max value (see User's Guide
Ssat=Soil inhalation SL exceeds csat and has been substituted with the cse

Soil Particulate
Chronic  Chronic| Chronic Chronic Volatilization  Saturation Emission  |ngestion SL Dermal SL | Inhalation SL = Noncarcinogenic SL Screening
vOC RfD RfD RfC RfC Factor Concentration Factor HQ=1 HQ=1 HQ=1 Hi=1 Level
Chemical CAS Number  Mutagen?| ? | (mg/kg-day)  Ref (mg/m3) Ref | GIABS|ABS RBA (m3/kg) (mg/kg) (m3/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Mercuric Chloride 7487-94-7 No No 3.00E-04 U 3.00E-04 U 0.07 0.01 1 - - 1.36E+09 3.13E+03 8.87E+03 1.59E+07 2.31E+03 -

Output generated 02JUL2015:14:52:08



Attachment C
Surficial Soil Strategy Examples



DRAFT FOR DISCUSSION ONLY
Constitution Park Example
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Draft for Discussion Purposes Only

FIGURE 2a
AOC 4 SURFICIAL SOIL STRATEGY
INITIAL EVALUATION!
Constitution Park Example

Yes
- = > Collect Datal?

Is there a data
gap?l

Data Gap Evaluation

No

Is there a potential
outlier?B!

Yes 1|

v

Outlier Evaluation

No Further Evaluate
Outlier

Perform

Risk/Remedy
Evaluation

Notes:
[1] Process will be applied to discrete exposure areas as defined by potential exposure associated with current land use.

[2] Data gap evaluation will be based on data density, and spatial and temporal representativeness of the existing data; If
a data gap is identified, additional data will be collected in consultation with VDEQ.
[3] Potential for outliers will be based on the magnitude of observed concentrations.



Draft for Discussion Purposes Only FIGURE 2b

SURFICIAL SOIL STRATEGY - AOC4
Constitution Park Example!

c
-.g Evaluate Association with Bank Management Areas
3 (BMAs)
©
>
w
©
£ Yes? Address as
£ IsitaBMA?  >—=-=—=--—-— part of the
BMA
No3
Land Use/ Area THg_MAX THg THg Exceedance
Habitat (acres) (mg/kg) HH SSV Eco SSVs (HH/Eco)
(mg/kg) (mg/kg)
< Hypothetical Future
s Residential B Yes/Yes
®
= Park 8.84 Yes/Yes
©
i Industrial NA NA
g
= Forested No/No
o
L Agricultural NA
a
Eliminate
Yes Do the MAXs from
(Eco/HH) exceed SSVs? .
Evaluation
‘e
O o .
E = Perform site- .
5 e Is there Eliminate
g 2 specific risk otential for from
©» S evaluation for the pote (Eco/HH) .
o w risks? Evaluation
B v relevant receptor(s)
=
[

Evaluate remedial

and/or risk
management options

Notes:

[1] Process applied to the Constitution Park area (as an example).

[2] Areas within 25 feet of the BMA will be addressed as a part of the BMA.

[3] Areas not associated with a BMA or previously evaluated in the HHRA.

[4] Exposure area based on current land use and available habitats.

[5] Site-specific Risk Evaluation only for the relevant receptors (human or ecological) for which the THg_MAX exceeds applicable
screening values.



DRAFT FOR DISCUSSION ONLY

Table 4a

Summary of Total Mercury in Surficial Soil- Ecological Screening
Constitution Park Example
Former DuPont Waynesboro Site, AOC 4

Waynesboro, Virginia

NO-ACTION ALTERNATIVE TOTAL MERCURY (THg)

Surficial (0.0' - 2.0)

Minimum Detected

Maximum Detected

Number of samples

Number of samples

Number of samples

Number of samples

UCL Calculation*

Sample Size Detects Non-Detects i ]
(n) (n) (n) Concentration Concentration > > > > UcL
(mg/kg) (mg/kg) 18 mg/kg > 54 mg/kg® 16 mg/kg* 37 mg/kg® UCL (mg/kg) UCL Calculation Method Notes
Deciduous Forest 52 52 0 0.14 17.9 0 0 1 0 541 95% H-UCL 1
Developed Open Space (Park) 117 117 0 0.04 1820 42 11 45 21 1334 95% Chebyshev (Mean, Sd) UCL --
POST-IM CONDITIONS TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')
. Minimum Detected | Maximum Detected | Number of samples | Number of samples | Number of samples | Number of samples UCL Calculation*
Sample Size Detects Non-Detects . .
(n) (n) (n) Concentration Concentration > > > > OcL
(mg/kg) (mg/kg) 18 mg/kg > 54 mg/kg > 16 mg/kg* 37 mg/kg® UCL (mg/kg) UCL Calculation Method Notes
Deciduous Forest 46 46 0 0.14 17.9 0 0 1 0 3.77 95% H-UCL 1
Developed Open Space (Park) 81 81 0 0.04 249 16 1 19 1 25.0 95% Chebyshev (Mean, Sd) UCL --

Notes:

RRM, Relative river mile

1, H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.
2, No Observed Effects Concentrations (NOEC) for terrestrial invertebrates (see Table 1)

3, NOEC for terrestrial plants (see Table 1)
4, NOEC for terrestrial birds (see Table 1)

5, NOEC for terrestrial mammals (see Table 1)

S:\Projects\Private-Sector\DuPont\DuPont_South River VA\Risk Assessment\Remedial Decision Making\Final_Oct_2015\Surficial Soils Eval Post-IM & No-Action_120916_TEST.xlsx

Revised: 12/9/2016




DRAFT FOR DISCUSSION ONLY

Table 4b
Summary of Total Mercury in Surficial Soil- Ecological Screening
Constitution Park Example
Former DuPont Waynesboro Site, AOC 4
Waynesboro, Virginia

NO-ACTION ALTERNATIVE TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')

Terrestrial Invertebrates Terrestrial Plants Birds Mammals
. THg Concentrations Soil Benchmarks® Soil Benchmarks® Soil Benchmarks' Soil Benchmarks®
Habitat Type N | Detects (mg/kg) (me/ke) HQs (me/ke) HQs (me/ke) HQs (me/ke) HQs
Min | Max | UCL NOEC LOEC HQyokc HQ, oc NOEC LOEC HQuoec | HQuokc NOEC LOEC HQuoec | HQuokc NOEC LOEC HQuoec | HQuokc
Deciduous Forest 52 52 0.14 18 5.4 18 36 0.3 0.2 54 87 0.1 0.1 16 72 0.3 0.08 37 343 0.1 0.0
Developed Open Space (Park) 117 117 0.04 | 1820 | 133 18 36 7.4 3.7 54 87 2.5 1.5 16 72 8.3 1.9 37 343 3.6 0.4
POST-IM CONDITIONS TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')
Terrestrial Invertebrates Terrestrial Plants Birds Mammals
THg Concentrations . B . B . q . 1
Habitat Type N | Detects (mg/ke) Soil Benchmarks HQs Soil Benchmarks HQs Soil Benchmarks HQs Soil Benchmarks HQs
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
Min | Max | UCL NOEC LOEC HQpokc HQ, oc NOEC LOEC HQuoec | HQuokc NOEC LOEC HQuoec | HQuokc NOEC LOEC HQuoec | HQuokc
Deciduous Forest 46 46 0.14 18 3.8 18 36 0.2 0.1 54 87 0.1 0.0 16 72 0.2 0.05 37 343 0.1 0.0
Developed Open Space (Park) 81 81 0.04 | 249 25 18 36 1.4 0.7 54 87 0.5 0.3 16 72 1.6 0.3 37 343 0.7 0.1

Notes:

UCL, 95% Upper Confidence Limit on the mean concentrations

1, From Table 1

2, Hazard Quotient (HQ) = UCL/NOEC or LOEC
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Table 4c

Weight of Evidence Evaluation (Ecological Receptors)
Constitution Park Post-IM Example

Former DuPont Waynesboro Site, AOC 4
Waynesboro, Virginia

Lines of Evidence’

Deciduous Forested Areas

Open Park Areas

Receptors of Concern

Receptors of Concern

Invertebrates Plants Wildlife Invertebrates Plants Wildlife
Available Habitat’ + + + +/- +/- +/-
Spatial Impacts3 + + + + + -
Potential Risks® = - - +/- - +/-
Field Observations’ na Healthy community na na NA na

Receptor-Specific
Outcome’

An optimal habitat with
discernible spatial
impact but no potential
for a population-level
risk. Warrants no
further action.

An optimal habitat with
discernible spatial
impact but no potential
for a population-level
risk. Warrants no
further action.

An optimal habitat with
discernible spatial
impact but no potential
for a population-level
risk. Warrants no
further action.

A sub-optimal habitat
with limited spatial
impact . Warrants no
further action.

A sub-optimal habitat
with limited spatial
impact. Warrants no
further action.

A sub-optimal habitat
with discernible spatial
impact, and uncertain
potential for a
population level risk.
Warrants further
evaluation.

Overall Outcome

Forested areas provide potentially optimal habitat, with limited potentially
impacted areas and no potential population-level ecological risks. Warrants

no further action.

Parks and developed areas provide sub-optimal potential habitat, with
descernible impacted areas (only for birds) and limited or uncertain
potential for polulation-level risks. Warrants no further action.

Notes

na, not available; NA, not applicable; Wildlife, constitutes birds and mammals

1, The weight of evidence (WOE) framework, criteria definition, and integration of the results are provided in the draft WOE Framework (Attachment A)

2, Based on desktop survey of landuse type: +, optimal; +/-, sub-optimal; -, unsuitable

3, Based on soil total mercury distribution relative to no observed effects concentrations (NOECs; see Table 4a): '+, Limited -, Discernible

4, Based on receptor-specific Hazard Quotients (HQs; see Table 4b): -, Unlikely; +/-, Uncertain; +, Likely

5, Qualitative evaluation based on field observations.

6, Overall outcomes will be decided collaboratively among stakeholders based on the receptor-specific outcomes.
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Table 4d

Weight of Evidence Evaluation (Ecological Receptors)
Constitution Park - No-Action Example
Former DuPont Waynesboro Site, AOC 4

Waynesboro, Virginia

Lines of Evidence’

Deciduous Forested Areas

Open Park Areas

Receptors of Concern

Receptors of Concern

Invertebrates Plants Wildlife Invertebrates Plants Wildlife
Available Habitat’ + + + +/- +/- +/-
Spatial Impacts3 + + + - + -
Potential Risks" = = - + NA +
Field Observations’ na Healthy community na na NA na

Receptor-Specific
Outcome’

An optimal habitat with
discernible spatial
impact but no potential
for a population-level
risk. Warrants no
further action.

An optimal habitat with
discernible spatial
impact but no potential
for a population-level
risk. Warrants no

further action.

An optimal habitat with
discernible spatial
impact but no potential
for a population-level
risk. Warrants no
further action.

A sub-optimal habitat
with discernible spatial
impact and a potential
for a population-level
risk. Warrants further
evaluation.

A sub-optimal habitat
with limited spatial
impact. Warrants no

further action.

A sub-optimal habitat
with discernible spatial
impact and a potential
for a population-level
risk. Warrants further
evaluation.

Overall Outcome

Forested areas provide potentially optimal habitat, with limited potentially
impacted areas and no potential population-level ecological risks. Warrants

no further action.

Parks and developed areas provide sub-optimal potential habitat, with
potentially impacted areas and potential risks for invertebrates and wildlife.

Warrants further evaluation.

Notes

na, not available; NA, not applicable; Wildlife, constitutes birds and mammals

1, The weight of evidence (WOE) framework, criteria definition, and integration of the results are provided in the draft WOE Framework (Attachment A)

2, Based on desktop survey of landuse type: +, optimal; +/-, sub-optimal; -, unsuitable

3, Based on soil total mercury distribution relative to no observed effects concentrations (NOECs; see Table 4a): '+, Limited -, Discernible

4, Based on receptor-specific Hazard Quotients (HQs; see Table 4b):-, Unlikely; +/-, Uncertain; +, Likely

5, Qualitative evaluation based on field observations.

6, Overall outcomes will be decided collaboratively among stakeholders based on the receptor-specific outcomes.
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Table 4e
Summary of Total Mercury in Surficial Soil- Human Health Screening
Constitution Park Example
Former DuPont Waynesboro Site, AOC 4
Waynesboro, Virginia

NO-ACTION ALTERNATIVE TOTAL MERCURY (THg)
Surficial (0.0' - 2.0)

Hypothetical Future Existing / Potential Future
Maxi Resi ial Land Use
. Minimum Detected aximum esidential Use UCL Calculation
Sample Size Detects Non-Detects ) Detected
Land Use Sub-Area Concentration .
(n) (n) (n) (me/ke) Concentration Number of samples > Number of samples > Number of samples >
(mg/kg) 2 3 4
17 me/ke 73 mg/ke 108 mg/kg UCL (mg/kg) UCL Calculation Method UCL Notes
. Banks 50 50 0 0.14 17.9 1 - 0 5.51 95% H-UCL 1
Deciduous Forest -
Greenway 2 2 0 1.10 5.10 0 0 -- 5.1 UCL not calculated, value is max --
Banks 58 58 0 0.25 1820 30 8 7 252.2 95% Chebyshev (Mean, Sd) UCL --
Greenway 16 16 0 0.28 30.1 3 0 -- 12.9 95% Student's-t UCL --
Developed Open Space (Park) —
Pavilion North 27 27 0 0.04 47.5 5 0 -- 23.8 97.5% Chebyshev (Mean, Sd) UCL --
Soccer Field 16 16 0 0.09 249 5 1 - 65.5 95% Adjusted Gamma UCL -
POST-IM CONDITIONS TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')
Hypothetical Future Existing / Potential Future
Maxi i i Land Use
. Minimum Detected aximum Residential Use UCL Calculation
Sample Size Detects Non-Detects ) Detected
Land Use Sub-Area Concentration .
(n) (n) (n) (me/ke) Concentration Number of samples > Number of samples > Number of samples >
mg/kg 2 3 4
mg/k
(me/ke) 17 mg/kg 73 mg/kg 108 me/kg UCL (mg/kg) UCL Calculation Method UCL Notes
. Banks 44 44 0 0.14 17.9 1 -- 0 3.77 95% H-UCL 1
Deciduous Forest -
Greenway 2 2 0 1.10 5.10 0 0 -~ 5.1 UCL not calculated, value is max -~
Banks 22 22 0 0.25 35.3 4 -- 0 15.5 95% Chebyshev (Mean, Sd) UCL --
Greenway 16 16 0 0.28 30.1 3 0 -- 12.9 95% Student's-t UCL --
Developed Open Space (Park) —
Pavilion North 27 27 0 0.04 47.5 5 0 -- 23.8 97.5% Chebyshev (Mean, Sd) UCL -
Soccer Field 16 16 0 0.09 249 5 1 -- 65.5 95% Adjusted Gamma UCL -

Notes:

Data set consists of both bank soil and floodplain soil and has been parsed differently than, and may contain data that was not used in the HHRA

1, H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.
2, Hypothetical Future Use Residential Scenario (Adult/Child)

3, Existing / Future Use Floodplain Area Park User (Adult/Child)
4, South River Recreational User (Adult/Child)
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A=COM DRAFT ' North Park - Soil Screening
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FIGURE 3a
AOC 4 SURFICIAL SOIL STRATEGY
INITIAL EVALUATIONM
North Park Example

Yes
— =2 Collect Datal?

Is there a data
gap?l

Data Gap Evaluation

No

Is there a potential
outlier?B!

No

Outlier Evaluation

Further Evaluate
Outlier

Perform

Risk/Remedy
Evaluation

Notes:
[1] Process will be applied to discrete exposure areas as defined by potential exposure associated with current land use.

[2] Data gap evaluation will be based on data density, and spatial and temporal representativeness of the existing data; If
a data gap is identified, additional data will be collected in consultation with VDEQ.
[3] Potential for outliers will be based on the magnitude of observed concentrations.



Draft for Discussion Purposes Only FIGURE 3b

SURFICIAL SOIL STRATEGY —AOC4
North Park Example!

c
-% Evaluate Association with Bank Management Areas
3 (BMAs)
©
>
Ll
©
= Address as
= Is it a BMA? > a part of
the BMA
No3
= SRR R 341 17 18 Yes/Yes
o Residential
-
S Park 7.9 341 73 18 Yes/Yes
©
O Industrial NA NA NA NA NA
(=14
g Forested 6.7 372 108 18 Yes/Yes
()
g Agricultural NA NA NA NA NA
(75]
Eliminate
= Ye—:H > from
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" v
v § .
= s Perform site- ..
SR e Is there Eliminate
a3 specific risk potential for bis from
% g evaluation for the : (Eco) .
o w risks? Evaluation
B v relevant receptor(s)
v v
o
I _Yes

Evaluate remedial

and/or risk
management options

Notes:

[1] Process applied to the North Park area (as an example).

[2] Areas within 25 feet of the BMA will be addressed as a part of the BMA.

[3] Areas not associated with a BMA or previously evaluated in the HHRA.

[4] Exposure area based on current land use and available habitats.

[5] Site-specific Risk Evaluation only for the relevant receptors (human or ecological) for which the THg_MAX exceeds applicable

screening values.
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Table 5a
Summary of Total Mercury in Surficial Soil- Ecological Screening
North Park Example

Former DuPont Waynesboro Site, AOC 4
Waynesboro, Virginia

NO-ACTION ALTERNATIVE TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')

Minimum Detected

Maximum Detected

Number of samples

Number of samples

Number of samples

Number of samples

UCL Calculation

Sample Size Detects Non-Detects . .
Concentration Concentration > > > >
(n) (n) (n) 1 2 3 4
(mg/kg) (mg/kg) 18 mg/kg 54 mg/kg 16 mg/kg 37 mg/kg
UCL (mg/kg) UCL Calculation Method UCL Notes
Deciduous Forested Banks 269 269 0 0.02 661 95 44 103 58 79.8 95% Chebyshev (Mean, Sd) UCL --
Developed Open Space (Park) 49 49 0 0.04 341 14 8 17 9 80.3 95% Chebyshev (Mean, Sd) UCL -
POST-IM CONDITIONS TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')
Sample Size Detects Non-Detects | Minimum Detected [ Maximum Detected| Number of samples| Number of samples| Number of samples] Number of samples .
Land Use . . UCL (mg/kg) UCL Calculation Method UCL Notes
(n) (n) (n) Concentration Concentration > > > >
Deciduous Forested Banks 68 68 0 0.56 372 15 7 16 9 53.7 95% Chebyshev (Mean, Sd) UCL -
Developed Open Space (Park) 49 49 0 0.04 341 14 8 17 9 80.3 95% Chebyshev (Mean, Sd) UCL --

Notes:

1, No Observed Effects Concentrations (NOEC) for terrestrial invertebrates (see Table 1)

2, NOEC for terrestrial plants (see Table 1)
3, NOEC for terrestrial birds (see Table 1)

4, NOEC for terrestrial mammals (see Table 1)
5, NOEC for terrestrial mammals (see Table 1)
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Table 5b

Summary of Total Mercury in Surficial Soil- Ecological Screening

North Park Example
Former DuPont Waynesboro Site, AOC 4
Waynesboro, Virginia

NO-ACTION ALTERNATIVE TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')

Terrestrial Invertebrates Terrestrial Plants Birds Mammals
Concentrations Soil Benchmarks® Soil Benchmarks’ Soil Benchmarks’ Soil Benchmarks®
Habitat Type N | Detects (mg/kg) oil Benchmarks HQs oil Benchmarks HQs oil Benchmarks HQs oil Benchmarks HQs
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
Min Max UCL NOEC LOEC HQNOF_C HQLOEC NOEC LOEC HQNOEC HQLOEC NOEC LOEC HQNOEC HQLOEC NOEC LOEC HQNOEC HQLOF_C
Deciduous Forest 269 269 0.02 661 79.8 18 36 4.4 2.2 54 87 1.5 0.9 16 72 5.0 1.1 37 343 2.2 0.2
Developed Open Space (Park) | 49 49 0.04 341 80.3 18 36 4.5 2.2 54 87 1.5 0.9 16 72 5.0 1.1 37 343 2.2 0.2
POST-IM CONDITIONS TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')
Terrestrial Invertebrates Terrestrial Plants Birds Mammals
Concentrations Soil Benchmarks® Soil Benchmarks® Soil Benchmarks® Soil Benchmarks®
Habitat Type N | Detects (mg/kg) oil Benchmarks HQs oil Benchmarks HQs oil Benchmarks HQs oil Benchmarks HQs
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
Min Max UCL NOEC LOEC HQNOF_C HQLOEC NOEC LOEC HQNOEC HQLOEC NOEC LOEC HQNOEC HQLOEC NOEC LOEC HQNOEC HQLOEC
Deciduous Forest 68 68 0.56 372 53.7 18 36 3.0 1.5 54 87 1.0 0.6 16 72 34 0.7 37 343 1.5 0.2
Developed Open Space (Park) | 49 49 0.04 341 80.3 18 36 4.5 2.2 54 87 1.5 0.9 16 72 5.0 1.1 37 343 2.2 0.2

Notes:

UCL, 95% Upper Confidence Limit on the mean concentrations

1, From Table 1

2, Hazard Quotient (HQ) = UCL/NOEC or LOEC
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Table 5¢

Weight of Evidence Evaluation (Ecological Receptors)
North Park Post-IM Example

Former DuPont Waynesboro Site, AOC 4
Waynesboro, Virginia

Lines of Evidence®

Deciduous Forested Areas

Open Park Areas

Receptors of Concern

Receptors of Concern

Invertebrates Plants Wildlife Invertebrates Plants Wildlife
Available Habitat’ + + + +/- +/- +/-
Spatial Impacts3 = + = = + =
Potential Risks® + +/- +/- + +/- +/-
Field Observations® na Healthy community na na NA na

Receptor-Specific
Outcome’

An optimal habitat with
discernible spatial impact
and a potential
population-level risk.
Likely warrants remedial
action.

An optimal habitat with
limited spatial impact and
an uncertain population-
level risk. However, it is a

forested area with healthy
vegetation. Therefore, it
warrants no further
evaluation.

An optimal habitat with
discernible spatial
impact and an uncertain
population-level risk.
Warrants further
evaluation.

A sub-optimal habitat with
discernible spatial impact

and a potential population-

level risk. Warrants further
evaluation.

A sub-optimal habitat
with limited spatial
impact and an uncertain
population-level risk. But
maintained vegetation
requires no further
action.

A sub-optimal habitat with
discernible spatial impact,
and an uncertain
population-level risk.
Warrants further
evaluation.

Overall Outcome

Forested areas provide potentially optimal habitat, with potentially impacted
areas (exceot for plants) and likely or uncertain potential for population-level
ecological risks. Warrants further evaluation.

Parks and developed areas provide sub-optimal potential habitat, with potentially
impacted areas (except for plants) and likely or uncertain potential for population-
level ecological risks. Warrants further evaluation.

Notes

na, not available; NA, not applicable; Wildlife, constitutes birds and mammals

1, The weight of evidence (WOE) framework, criteria definition, and integration of the results are provided in the draft WOE Framework (Attachment A)

2, Based on desktop survey of landuse type: +, optimal; +/-, sub-optimal; -, unsuitable

3, Based on soil total mercury distribution relative to no observed effects concentrations (NOECs; see Table 5a): '+, Limited -, Discernible

4, Based on receptor-specific Hazard Quotients (HQs; see Table 5b): -, Unlikely; +/-, Uncertain; +, Likely

5, Qualitative evaluation based on field observations.

6, Overall outcomes will be decided collaboratively among stakeholders based on the receptor-specific outcomes.
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Table 5d

Weight of Evidence Evaluation (Ecological Receptors)
North Park No-Action Alternative Example
Former DuPont Waynesboro Site, AOC 4

Waynesboro, Virginia

Lines of Evidence®

Deciduous Forested Areas

Open Park Areas

Receptors of Concern

Receptors of Concern

Invertebrates Plants Wildlife Invertebrates Plants Wildlife
Available Habitat’ + i + +/- +/- +/-
Spatial Impacts3 = + = = + =
Potential Risks® + +/- +/- = +/- +/-
Field Observations’ na Healthy community na na NA na

Receptor-Specific
Outcome’

An optimal habitat with
discernible spatial
impact and a potential
population-level risk.
Likely warrants remedial
action.

An optimal habitat with
limited spatial impact and
an uncertain population-
level risk. However, it is a

forested area with healthy
vegetation. Therefore, it
warrants no further
evaluation.

An optimal habitat with
discernible spatial
impact and an uncertain
population-level risk.
Warrants further
evaluation.

A sub-optimal habitat with
discernible spatial impact
and a potential population-
level risk. Warrants further
evaluation.

A sub-optimal habitat
with limited spatial
impact and an uncertain
population-level risk. But
maintained vegetation
requires no further
action.

A sub-optimal habitat with
discernible spatial impact,
and an uncertain
population-level risk.
Warrants further
evaluation.

Overall Outcome

Forested areas provide potentially optimal habitat, with potentially impacted
areas (except for plants) and likely or uncertain potential for population-level
ecological risks. Warrants further evaluation.

Parks and developed areas provide sub-optimal potential habitat, with potentially
impacted areas (except for plants) and likely or uncertain potential for population-
level ecological risks. Warrants further evaluation.

Notes

na, not available; NA, not applicable; Wildlife, constitutes birds and mammals

1, The weight of evidence (WOE) framework, criteria definition, and integration of the results are provided in the draft WOE Framework (Attachment A)

2, Based on desktop survey of landuse type: +, optimal; +/-, sub-optimal; -, unsuitable

3, Based on soil total mercury distribution relative to no observed effects concentrations (NOECs; see Table 5a): '+, Limited -, Discernible

4, Based on receptor-specific Hazard Quotients (HQs; see Table 5b): -, Unlikely; +/-, Uncertain; +, Likely

5, Qualitative evaluation based on field observations.

6, Overall outcomes will be decided collaboratively among stakeholders based on the receptor-specific outcomes.
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Table 5e
Summary of Total Mercury in Surficial Soil- Human Health Screening
North Park Example
Former DuPont Waynesboro Site, AOC 4
Waynesboro, Virginia

DRAFT FOR DISCUSSION ONLY

NO-ACTION ALTERNATIVE TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')
Hypothetical Future Existing / Potential )
. Minimum Detected | Maximum Detected i . . e/ UCL Calculation
Sample Size Detects Non-Detects R . Residential Use Future Land Use
Land Use Sub-Area Concentration Concentration
(n) (n) (n) Number of samples > Number of samples > Number of samples > .
(mg/kg) (mg/kg) 1 5 3 UCL (mg/kg) UCL Calculation Method UCL Notes
17 mg/kg 73 mg/kg 108 mg/kg
Current Land Use

Deciduous Forest Forested River Bank 269 269 0 0.02 661 99 36 29 79.8 95% Chebyshev (Mean, Sd) UCL --
All 49 49 0 0.04 341 15 7 -- 80.3 95% Chebyshev (Mean, Sd) UCL --

Ballfield 10 10 0 0.92 18 1 0 -- 9.68 95% Student's-t UCL --

Developed Open Space (Park) North Perimeter 18 18 0 2.23 341 12 7 -- 157 95% Adjusted Gamma UCL -
Open Space 6 6 0 0.18 5 0 0 -- 3.0 95% Student's-t UCL --

Parking Lot / Basketball Court 15 15 0 0.04 22.4 2 0 -- 11.3 95% Student's-t UCL --

POST-IM CONDITIONS TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')
Hypothetical Future Existing / Potential )
] Minimum Detected | Maximum Detected o X X g/ UCL Calculation
Sample Size Detects Non-Detects R ) Residential Use Future Land Use
Land Use Sub-Area Concentration Concentration
(n) (n) (n) Number of samples > Number of samples > Number of samples > .
(mg/kg) (mg/kg) 1 5 3 UCL (mg/kg) UCL Calculation Method UCL Notes
17 mg/kg 73 mg/kg 108 mg/kg
Current Land Use

Deciduous Forest Forested River Bank 68 68 0 0.56 372 15 -- 5 53.7 95% Chebyshev (Mean, Sd) UCL --
All 49 49 0 0.04 341 15 7 - 80.3 95% Chebyshev (Mean, Sd) UCL --

Ballfield 10 10 0 0.92 18 1 0 - 9.68 95% Student's-t UCL --

Developed Open Space (Park) North Perimeter 18 18 0 2.23 341 12 7 -- 157 95% Adjusted Gamma UCL --
Open Space 6 6 0 0.18 5 0 0 -- 3.0 95% Student's-t UCL --

Parking Lot / Basketball Court 15 15 0 0.04 22.4 2 0 -- 11.3 95% Student's-t UCL --

Notes:

Data set consists of both bank soil and floodplain soil and has been parsed differently than that used in the HHRA
1, Future Use Residential Scenario (Adult/Child)

2, Existing Use / Future Use - Floodplain Area Park User (Adult/Child)

3, Existing Use - South River Recreational User (Adult/Child)
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Wastewater Treatment Plant Example
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FIGURE 4a
SURFICIAL SOIL STRATEGY — AOC 4
Wastewater Treatment Plant Example!

c
2
)
@
=
z
= Is there?a;Z;:lata Collect Datal?
(U] gap:
e
1]
o No
) 4
< Is there a potential
= outlier?!3!
=)
©
>
w
S
Q
—
=]
o No Further Evaluate
Outliert?]
T 6
ST E Perform
2 g E s| Risk/Remedy
g s Evaluation
wl

Notes:
[1] Process will be applied to discrete exposure areas as defined by potential exposure associated with current land use.

[2] Data gap evaluation will be based on data density, and spatial and temporal representativeness of the existing data; If
a data gap is identified, additional data will be collected in consultation with VDEQ.
[3] Potential for outliers will be based on the magnitude of observed concentrations.
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SURFICIAL SOIL STRATEGY - AOC 4
Wastewater Treatment Plant Example!
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Notes:

[1] Process applied to the Wastewater Treatment Plant area (as an example).

[2] Areas within 25 feet of the BMA will be addressed as a part of the BMA.

[3] Areas not associated with a BMA or previously evaluated in the HHRA.

[4] Exposure area based on current land use and available habitats.

[5] Site-specific Risk Evaluation only for the relevant receptors (human or ecological) for which the THg_MAX exceeds applicable

screening values.
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Table 6a

Summary of Total Mercury in Surficial Soil- Ecological Screening
Wastewater Treatment Plant Example
Former DuPont Waynesboro Site, AOC 4
Waynesboro, Virginia

NO-ACTION ALTERNATIVE TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')

Minimum Detected

Maximum Detected

Number of samples

Number of samples

Number of samples

Number of samples

UCL Calculation

le Si D Non-D
Land Use Sample Size etects on-Detects Concentration Concentration > > > >

(n) (n) (n) 1 2 3 a

(mg/kg) (mg/kg) 18 mg/kg 54 mg/kg 16 mg/kg 37 mg/kg
UCL (mg/kg) UCL Calculation Method UCL Notes
Deciduous Forest 294 294 0 0.04 495 29 10 32 15 24.19 95% Chebyshev (Mean, Sd) UCL --
Industrial 65 65 0 0.01 47 6 0 7 1 8.63 95% Approximate Gamma UCL --
POST-IM CONDITIONS TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')
Sample Size Detects Non-Detects Minimum Detected Maximum Detected Number of samples [ Number of samples | Number of samples | Number of samples .

Land Use . . UCL (mg/kg) UCL Calculation Method UCL Notes

(n) (n) (n) Concentration Concentration > > > >
Deciduous Forest 177 177 0 0.04 40 1 0 2 1 4.48 95% Chebyshev (Mean, Sd) UCL --
Industrial 58 58 0 0.01 47 6 0 7 1 8.96 95% Approximate Gamma UCL --
Notes:

1, No Observed Effects Concentrations (NOEC) for terrestrial invertebrates (see Table 1)

2, NOEC for terrestrial plants (see Table 1)
3, NOEC for terrestrial birds (see Table 1)

4, NOEC for terrestrial mammals (see Table 1)
5, NOEC for terrestrial mammals (see Table 1)
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Table 6b
Summary of Total Mercury in Surficial Soil- Ecological Screening

Wastewater Treatment Plant Example

Former DuPont Waynesboro Site, AOC 4
Waynesboro, Virginia

NO-ACTION ALTERNATIVE TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')

Terrestrial Invertebrates Terrestrial Plants Birds Mammals
Concentrations Soil Benchmarks® Soil Benchmarks® Soil Benchmarks® Soil Benchmarks®
Habitat Type N | Detects (mg/kg) oil Benchmarks HQs oil Benchmarks HQs oil Benchmarks HQs oil Benchmarks HQs
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
Min Max UCL NOEC LOEC HQNOEC HQLQEC NOEC LOEC HQNOEC HQLQEC NOEC LOEC HQNOEC HQLQEC NOEC LOEC HQNOEC HQLOEC
Deciduous Forest 294 294 0.04 495 24.19 18 36 13 0.7 54 87 0.4 0.3 16 72 1.5 0.3 37 343 0.7 0.1
Industrial 65 65 0.01 47 8.63 18 36 0.5 0.2 54 87 0.2 0.1 16 72 0.5 0.1 37 343 0.2 0.0
POST-IM CONDITIONS TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')
Terrestrial Invertebrates Terrestrial Plants Birds Mammals
Concentrations Soil Benchmarks® Soil Benchmarks® Soil Benchmarks® Soil Benchmarks®
Habitat Type N | Detects (mg/kg) oil Benchmarks HQs oil Benchmarks HQs oil Benchmarks HQs oil Benchmarks HQs
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
Min Max UCL NOEC LOEC HQNOEC HQLQEC NOEC LOEC HQNOEC HQLOEC NOEC LOEC HQNOEC HQLOEC NOEC LOEC HQNOEC HQLOF_C
Deciduous Forest 177 177 0.04 40 4.48 18 36 0.2 0.1 54 87 0.1 0.1 16 72 0.3 0.1 37 343 0.1 0.0
Industrial 58 58 0.01 47 8.96 18 36 0.5 0.2 54 87 0.2 0.1 16 72 0.6 0.1 37 343 0.2 0.0
Notes:

UCL, 95% Upper Confidence Limit on the mean concentrations

1, From Table 1

2, Hazard Quotient (HQ) = UCL/NOEC or LOEC
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Table 6¢

Weight of Evidence Evaluation (Ecological Receptors)
Wastewater Treatment Plant - No Action Example
Former DuPont Waynesboro Site, AOC 4

Waynesboro, Virginia

Deciduous Forested Areas Industrial
Lines of Evidence® Receptors of Concern Receptors of Concern
Invertebrates Plants Wildlife Invertebrates Plants Wildlife

Available Habitat’ + + + - - -
Spatial Impacts® + + + na na na
Potential Risks* +/- - +/- na na na

: .| Forested habitat qulaity is limited due to fragmentation, spatial extent and
Field Observations na na na

adjacent industrial land use.

Receptor-Specific
Outcome’

An optimal habitat with
limited spatial impact
and an uncertain
population-level risk.
Warrants further
evaluation.

An optimal habitat with
limited spatial impact but
no potential for a
population-level risk.
Warrants no further
action.

An optimal habitat with
limited spatial impact
and an uncertain
population-level risk.
Warrants further
evaluation.

An un-suitable habitat
with no potential for a
population-level risk.
Warrants no further
evaluation.

An un-suitable habitat
with no potential for a
population-level risk.
Warrants no further
evaluation.

An un-suitable habitat
with no potential for a
population-level risk.
Warrants no further
evaluation.

6
Overall Outcome

Forested areas provide potentially optimal habitat, with limited impacted
area and uncertain potential for population-level ecological risks towards
invertebrates and wildlife. Warrants further evaluation.

Industrial developled areas provide unsuitable habitat, with no potential for
population-level ecological risks for plants, invertebrates and wildlife. Warrants

no further evaluation.

Notes

na, not available; NA, not applicable; Wildlife, constitutes birds and mammals

1, The weight of evidence (WOE) framework, criteria definition, and integration of the results are provided in the draft WOE Framework (Attachment A)

2, Based on desktop survey of landuse type: +, optimal; +/-, sub-optimal; -, unsuitable

3, Based on soil total mercury distribution relative to no observed effects concentrations (NOECs; see Table 6a): '+, Limited -, Discernible

4, Based on receptor-specific Hazard Quotients (HQs; see Table 6b): -, Unlikely; +/-, Uncertain; +, Likely

5, Qualitative evaluation based on field observations.

6, Overall outcomes will be decided collaboratively among stakeholders based on the receptor-specific outcomes.
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Table 6d

Weight of Evidence Evaluation (Ecological Receptors)
Wastewater Treatment Plant Post-IM Example
Former DuPont Waynesboro Site, AOC 4

Waynesboro, Virginia

Lines of Evidence®

Deciduous Forested Areas

Industrial Areas

Receptors of Concern

Receptors of Concern

Invertebrates Plants Wildlife Invertebrates Plants Wildlife
Available Habitat’ + + + = - -
Spatial Impacts® + + + na na na
Potential Risks® - = = na na na
. . 5| Forested habitat qulaity is limited due to fragmentation, spatial extent and
Field Observations na na na

adjacent industrial land use.

Receptor-Specific
Outcome'

An optimal habitat with
limited spatial impact
but no potential for a
population-level risk.
Warrants no further

action.

An optimal habitat with
limited spatial impact but
no potential for a
population-level risk.
Warrants no further
action.

An optimal habitat with
limited spatial impact
but no potential for a
population-level risk.
Warrants no further

action.

An un-suitable habitat
with no potential for a
population-level risk.
Warrants no further
evaluation.

An un-suitable habitat
with no potential for a
population-level risk.
Warrants no further
evaluation.

An un-suitable habitat
with no potential for a
population-level risk.
Warrants no further
evaluation.

6
Overall Outcome

Forested areas provide potentially optimal habitat, with limited potentially
impacted areas but no potential population-level ecological risks towards
plants, invertebrates and wildlife. Warrants no further evaluation.

Industrial developled areas provide unsuitable habitat, with no potential for
population-level ecological risks for plants, invertebrates and wildlife. Warrants

no further evaluation.

Notes

na, not available; NA, not applicable; Wildlife, constitutes birds and mammals

1, The weight of evidence (WOE) framework, criteria definition, and integration of the results are provided in the draft WOE Framework (Attachment A)

2, Based on desktop survey of landuse type: +, optimal; +/-, sub-optimal; -, unsuitable

3, Based on soil total mercury distribution relative to no observed effects concentrations (NOECs; see Table6a): '+, Limited -, Discernible

4, Based on receptor-specific Hazard Quotients (HQs; see Table6b): -, Unlikely; +/-, Uncertain; +, Likely

5, Qualitative evaluation based on field observations.

6, Overall outcomes will be decided collaboratively among stakeholders based on the receptor-specific outcomes.
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Table 6e
Summary of Total Mercury in Surficial Soil - Human Health Screening
Wastewater Treatment Plant Example
Former DuPont Waynesboro Site, AOC 4
Waynesboro, Virginia

NO-ACTION ALTERNATIVE TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')

Hypothetical Future
Residential Use

Industrial

UCL Calculation

Minimum Detected | Maximum Detected

Sample Size Detects Non-Detects ) ,
Land Use Concentration Concentration
(n) (n) (n) Number of samples > Number of samples > .
(mg/kg) (mg/kg) N s UCL (mg/kg) UCL Calculation Method UCL Notes
17 mg/kg 350 mg/kg
Banks 336 336 0 0.01 495 36 2 22.2 95% Chebyshev (Mean, Sd) UCL --
Deciduous Forest 2 2 0 0.60 1 0 0 NC NC --
Industrial 21 21 0 0.60 16.4 0 0 5.7 95% Adjusted Gamma UCL --
POST-IM CONDITIONS TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')
HVPOt,hetlc?l Future Industrial UCL Calculation
] Minimum Detected | Maximum Detected Residential Use
Sample Size Detects Non-Detects . i
Land Use Concentration Concentration
(n) (n) (n) Number of samples > Number of samples > .
(mg/kg) (mg/kg) N 4 UCL (mg/kg) UCL Calculation Method UCL Notes
17 mg/kg 350 mg/kg
Banks 212 212 0 0.01 47 7 0 5.9 95% Chebyshev (Mean, Sd) UCL --
Deciduous Forest 2 2 0 0.60 1 0 0 NC NC --
Industrial 21 21 0 0.60 16.4 0 0 5.7 95% Adjusted Gamma UCL --

Notes:

Data set consists of both bank soil and floodplain soil and has been parsed differently than that used in the HHRA

1, Future Use Residential Scenario (Adult/Child)
2, Existing Use / Future Use - Floodplain Area Park User (Adult/Child)
3, Existing Use - South River Recreational User (Adult/Child)

4, Industrial site worker direct contact screening value

NC, Not Calculated

S:\Projects\Private-Sector\DuPont\DuPont_South River VA\Risk Assessment\Remedial Decision Making\Surficial Soils Memorandum\Surficial Soils Eval Post-IM & No-Action_41018.xIsx

Revised: 4/10/2018




DRAFT FOR DISCUSSION ONLY

Oxbow Example
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FIGURE 5a
AOC 4 SURFICIAL SOIL STRATEGY
INITIAL EVALUATIONI!]
Oxbow Example
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Notes:
[1] Process will be applied to discrete exposure areas as defined by potential exposure associated with current land use.

[2] Data gap evaluation will be based on data density, and spatial and temporal representativeness of the existing data; If
a data gap is identified, additional data will be collected in consultation with VDEQ.
[3] Potential for outliers will be based on the magnitude of observed concentrations.
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FIGURE 5b

SURFICIAL SOIL STRATEGY - AOC 4

Oxbow Example!
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[1] Process applied to the Oxbow area (as an example).

[2] Areas within 25 feet of the BMA will be addressed as a part of the BMA.

[3] Areas not associated with a BMA or previously evaluated in the HHRA.

[4] Exposure area based on current land use and available habitats.

[5] Site-specific Risk Evaluation only for the relevant receptors (human or ecological) for which the THg_MAX exceeds applicable

screening values.
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Table 7a

Summary of Total Mercury in Surficial Soil- Ecological Screening

Oxbow Example

Former DuPont Waynesboro Site, AOC 4

Waynesboro, Virginia

NO-ACTION ALTERNATIVE TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')

Minimum Detected

Maximum Detected

Number of samples

Number of samples

Number of samples

Number of samples

UCL Calculation

Sample Size Detects Non-Detects . .
(n) (n) (n) Concentration Concentration > > > >
(mg/kg) (mg/kg) 18 mg/kg ’ 54 mg/kg * 16 mg/kg * 37 mg/kg’ UCL (mg/kg) UCL Calculation Method UCL Notes
Mixed Forest 476 476 0 0.01 862 118 62 127 80 50.99 95% Chebyshev (Mean, Sd) UCL —
POST-IM CONDITIONS TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')
UCL Calculation
. Minimum Detected |[Maximum Detected | Number of samples | Number of samples | Number of samples | Number of samples
Sample Size Detects Non-Detects . .
Concentration Concentration > > > >
(n) (n) (n) (mg/kg) (mg/kg) 2 3 4 5
mg/kg mg/kg 18 mg/kg 54 mg/kg 16 mg/kg 37 mg/kg UCL (mg/kg) UCL Calculation Method UCL Notes
Mixed Forest 360 360 0 0.01 714 57 19 63 28 28.79 95% Chebyshev (Mean, Sd) UCL —
BANK FAILURE SCENARIO TOTAL MERCURY (THg)
(Bank Soil - 2.0' - 4.0' & Surfificial Floodplain Soil)
. Minimum Detected |[Maximum Detected | Number of samples | Number of samples | Number of samples | Number of samples UCL Calculation
Sample Size Detects Non-Detects ) .
(n) (n) (n) Concentration Concentration > > > >
(mg/kg) (mg/kg) 18 mg/kg ’ 54 mg/kg * 16 mg/kg * 37 mg/kg’ UCL (mg/kg) UCL Calculation Method UCL Notes
Mixed Forest 22 22 0 0.01 2470 13 11 14 12 324.3 95% H-UCL 1

Notes:

RRM, Relative river mile

1, H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

2, No Observed Effects Concentrations (NOEC) for terrestrial invertebrates (see Table 1)

3, NOEC for terrestrial plants (see Table 1)

4, NOEC for terrestrial birds (see Table 1)

5, NOEC for terrestrial mammals (see Table 1)
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Table 7b

Oxbow Example
Former DuPont Waynesboro Site, AOC 4
Waynesboro, Virginia

Summary of Total Mercury in Surficial Soil- Ecological Screening

Surficial (0.0' - 2.0")

NO-ACTION ALTERNATIVE TOTAL MERCURY (THg)

Terrestrial Invertebrates Terrestrial Plants Birds Mammals
THg Concentrations Soil Benchmarks® Soil Benchmarks' Soil Benchmarks® Soil Benchmarks®
(mg/kg) oil Benchmarks HQs oil Benchmarks HQs oil Benchmarks HQs oil Benchmarks HQs
Habitat Type N Detects (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Min Max UCL NOEC LOEC HQNOEC HQLOEC NOEC LOEC HQNOEC HQLOEC NOEC LOEC HQNOEC HQLOEC NOEC LOEC HQNOEC HQLOEC
Mixed Forest 476 476 0.01 862 51.0 18 36 2.8 14 54 87 0.9 0.6 16 72 3.2 0.71 37 343 1.4 0.1
POST-IM CONDITIONS TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')
Terrestrial Invertebrates Terrestrial Plants Birds Mammals
W AR Soil Benchmarks' Soil Benchmarks' Soil Benchmarks' Soil Benchmarks'
(mg/ke) oil Benchmarks HQs oil Benchmarks HQs oil Benchmarks HQs oil Benchmarks HQs
Habitat Type N Detects (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Min Max UCL NOEC LOEC HQNOEC HQLOEC NOEC LOEC HQNOEC HQLOEC NOEC LOEC HQNOEC HQLOEC NOEC LOEC HQNOEC HQLOEC
Mixed Forest 360 360 0.01 714 28.8 18 36 1.6 0.8 54 87 0.5 0.3 16 72 1.8 0.40 37 343 0.8 0.1
BANK FAILURE SCENARIO TOTAL MERCURY (THg)
(Bank Soil - 2.0’ - 4.0' & Surfificial Floodplain Soil)
Terrestrial Invertebrates Terrestrial Plants Birds Mammals
THg Concentrations Soil Benchmarks® Soil Benchmarks® Soil Benchmarks® Soil Benchmarks®
Habitat Type N Detects (mg/ke) oil Benchmarks HQs oil Benchmarks HQs oil Benchmarks HQs oil Benchmarks HQs
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
Min | Max | UCL NOEC LOEC HQpoc HQ, ¢ NOEC | LOEC HQpoc HQoec | NOEC LOEC HQpoc HQ, oc NOEC | LOEC HQpoc HQ, okc
Mixed Forest 22 22 0.01 | 2470 324.3 18 36 18.0 9.0 54 87 6.0 3.7 16 72 20.3 4.50 37 343 8.8 0.9

Notes:

UCL, 95% Upper Confidence Limit on the mean concentrations

1, From Table 1

2, Hazard Quotient (HQ) = UCL/NOEC or LOEC
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Table 7c
Weight of Evidence Evaluation (Ecological Receptors)
Oxbow - No-Action Example
Former DuPont Waynesboro Site, AOC 4
Waynesboro, Virginia

Lines of Evidence®

Deciduous Forested Areas

Receptors of Concern

Invertebrates Plants Wildlife
Available Habitat? + + +
Spatial Impacts3 = + -
Potential Risks” + = +/-
Field Observations® na Healthy community na

Receptor-Specific
Outcome’

An optimal habitat with
discernible spatial
impacts and a potential
population-level risk.
Likely warrants remedial
action.

An optimal habitat with
limited spatial impact
but no potential for a
population-level risk.

Warrants no further

action.

An optimal habitat with
discernible spatial
impact and an uncertain
population-level risk.
Warrants further
evaluation.

6
Overall Outcome

Forested areas provide potentially optimal habitat, with limited potentially
impacted areas and uncertain population-level ecological risks. Warrants

further evaluation.

Notes

na, not available; NA, not applicable; Wildlife, constitutes birds and mammals

1, The weight of evidence (WOE) framework, criteria definition, and integration of the results are provided in the draft WOE Framework (Attachment A)

2, Based on desktop survey of landuse type: +, optimal; +/-, sub-optimal; -, unsuitable

3, Based on soil total mercury distribution relative to no observed effects concentrations (NOECs; see Table 7a): '+, Limited -, Discernible

4, Based on receptor-specific Hazard Quotients (HQs; see Table7b): -, Unlikely; +/-, Uncertain; +, Likely

5, Qualitative evaluation based on field observations.

6, Overall outcomes will be decided collaboratively among stakeholders based on the receptor-specific outcomes.

S:\Projects\Private-Sector\DuPont\DuPont_South River VA\Risk Assessment\Remedial Decision Making\Final_Oct_2015\Final Oxbow 01_22_16\Oxbow Post-IM Soil Screening_020717.xIsx

Revised: 4/10/2018




DRAFT FOR DISCUSSION PURPOSES ONLY Table 7d
Weight of Evidence Evaluation (Ecological Receptors)
Oxbow - Post-IM Example
Former DuPont Waynesboro Site, AOC 4
Waynesboro, Virginia

Deciduous Forested Areas
Lines of Evidence’ Receptors of Concern
Invertebrates Plants Wildlife
Available Habitat? + + +
Spatial Impacts3 + + +
Potential Risks” +/- - +/-
Field Observations® na Healthy community na
An optimal habitat with | An optimal habitat with | An optimal habitat with
limited spatial impact discernible spatial limited spatial impact
Receptor-Specific and an uncertain impact but no potential and an uncertain
Outcome’ population-level risk. for a population-level population-level risk.
Warrants further risk. Warrants no further Warrants further
evaluation action. evaluation
Forested areas provide potentially optimal habitat, with limited potentially
Overall Outcome® impacted areas and uncertain population-level ecological risks. Warrants
further evaluation.
Notes

na, not available; NA, not applicable; Wildlife, constitutes birds and mammals

1, The weight of evidence (WOE) framework, criteria definition, and integration of the results are provided in the draft WOE Framework (Attachment A)
2, Based on desktop survey of landuse type: +, optimal; +/-, sub-optimal; -, unsuitable

3, Based on soil total mercury distribution relative to no observed effects concentrations (NOECs; see Table 7a): '+, Limited -, Discernible

4, Based on receptor-specific Hazard Quotients (HQs; see Table 7b): -, Unlikely; +/-, Uncertain; +, Likely

5, Qualitative evaluation based on field observations.

6, Overall outcomes will be decided collaboratively among stakeholders based on the receptor-specific outcomes.
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DRAFT FOR DISCUSSION PURPOSES ONLY Table 7e
Weight of Evidence Evaluation (Ecological Receptors)
Oxbow - Bank Failure Example
Former DuPont Waynesboro Site, AOC 4
Waynesboro, Virginia

Deciduous Forested Areas
Lines of Evidence’ Receptors of Concern
Invertebrates Plants Wildlife
Available Habitat? + + +
Spatial Impacts3 = = S
Potential Risks” + + +
Field Observations® na Healthy community na
An optimal habitat with | An optimal habitat with | An optimal habitat with
discernible spatial discernible spatial discernible spatial
Receptor-Specific impact and potential impact and potential impact and potential
Outcome’ population-level risk. population-level risk. population-level risk.
Likely warrants remedial | Likely warrants remedial | Likely warrants remedial
action. action. action.
Forested areas provide potentially optimal habitat, with discernable spatial
Overall Outcome® impacts and potential population-level ecological risks. Likely warrants
remedial action.
Notes

na, not available; NA, not applicable; Wildlife, constitutes birds and mammals

1, The weight of evidence (WOE) framework, criteria definition, and integration of the results are provided in the draft WOE Framework (Attachment A)
2, Based on desktop survey of landuse type: +, optimal; +/-, sub-optimal; -, unsuitable

3, Based on soil total mercury distribution relative to no observed effects concentrations (NOECs; see Table 7a): '+, Limited -, Discernible

4, Based on receptor-specific Hazard Quotients (HQs; see Table 7b): -, Unlikely; +/-, Uncertain; +, Likely

5, Qualitative evaluation based on field observations.

6, Overall outcomes will be decided collaboratively among stakeholders based on the receptor-specific outcomes.
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DRAFT FOR DISCUSSION ONLY

Table 7f
Summary of Total Mercury in Surficial Soil- Human Health Screening
Oxbow Example
Former DuPont Waynesboro Site, AOC 4
Waynesboro, Virginia

NO-ACTION ALTERNATIVE TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')

Hypothetical Future Existing / Potential Future
Resi tial Land U
. Minimum Detected Maximum Detected esidential Use ancUse UCL Calculation
Sample Size Detects Non-Detects . .
Land Use Sub-Area Concentration Concentration
(n) (n) (n) (mg/kg) (mg/kg) Number of samples > Number of samples > Number of samples > Number of samples > Number of samples > Number of samples >
2 3 4 5 6 7
17 me/kg 73 mg/kg 108 me/kg 350 mg/kg 820 mg/kg 2300 mg/kg UCL (mg/kg) UCL Calculation Method UCL Notes
Banks 365 365 0 0.01 862 85 38 28 5 1 0 51.91 95% Chebyshev (Mean, Sd) UCL —
Forested Portion adjacent to Facility 14 14 0 0.03 167 5 2 1 0 0 0 129.1 95% Chebyshev (Mean, Sd) UCL —
Forested Portion East of Oxbow 2 2 0 32.20 143.0 2 1 1 0 0 0 — — —
Mixed Forest Forested Portion North of Oxbow 12 12 0 0.33 714.0 4 2 2 2 0 0 452.1 95% Chebyshev (Mean, Sd) UCL -
Forested Portion South of Oxbow 14 14 0 5.35 226.0 11 2 2 0 0 0 99.60 95% Adjusted Gamma UCL —
Former Motorcross 20 20 0 0.17 307 2 2 1 0 0 0 90.42 95% Chebyshev (Mean, Sd) UCL —
Oxbow 49 49 0 0.05 72.10 12 0 0 0 0 0 19.48 95% Adjusted Gamma UCL —
POST-IM CONDITIONS TOTAL MERCURY (THg)
Surficial (0.0' - 2.0')
Hypothetical Future Existing / Potential Future
Residential Use Land Use
) Minimum Detected Maximum Detected UCL Calculation
Sample Size Detects Non-Detects X .
Land Use Sub-Area Concentration Concentration
(n) (n) (n) (me/ke) (me/ke) Number of samples > Number of samples > Number of samples > Number of samples > Number of samples > Number of samples >
m m
&/%e E/ke 17 mg/kg’ 73 mg/kg® 108 mg/kg * 350 mg/kg * 820 mg/kg ° 2300 mg/kg ’
UCL (mg/kg) UCL Calculation Method UCL Notes
Banks 249 249 0 0.01 88.9 23 2 0 0 0 0 9.392 95% Chebyshev (Mean, Sd) UCL —
Forested Portion adjacent to Facility 14 14 0 0.03 167.0 5 2 1 0 0 0 129.1 95% Chebyshev (Mean, Sd) UCL —
Forested Portion East of Oxbow 2 2 0 32.20 143 2 1 1 0 0 0 — — —
Mixed Forest Forested Portion North of Oxbow 12 12 0 0.33 714.0 4 2 2 2 0 0 452.1 95% Chebyshev (Mean, Sd) UCL -
Forested Portion South of Oxbow 14 14 0 5.35 226.0 11 2 2 0 0 0 99.6 95% Adjusted Gamma UCL —
Former Motorcross 20 20 0 0.17 307 2 2 1 0 0 0 90.42 95% Chebyshev (Mean, Sd) UCL —
Oxbow 49 49 0 0.05 72.1 12 0 0 0 0 0 19.48 95% Adjusted Gamma UCL —
BANK FAILURE SCENARIO TOTAL MERCURY (THg)
Bank Soil Only (2.0' - 4.0")
Hypothetical Future Existing / Potential Future
Residential Use Land Use
. Minimum Detected Maximum Detected UCL Calculation
Sample Size Detects Non-Detects . )
Land Use Sub-Area Concentration Concentration
(n) (n) (n) (me/ke) (me/ke) Number of samples > Number of samples > Number of samples > Number of samples > Number of samples > Number of samples >
m m
A A 17 mg/kg > 73 mg/kg® 108 mg/kg * 350 mg/kg ’ 820 mg/kg ° 2300 mg/kg ’
UCL (mg/kg) UCL Calculation Method UCL Notes
Mixed Forest Banks 22 22 0 0.01 2470 14 11 10 7 5 1 983.30 95% Adjusted Gamma UCL —

Notes:

Data set consists of both bank soil and floodplain soil and has been parsed differently than, and may contain data that was not used in the HHRA
1, H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.
2, Hypothetical Future Use Residential Scenario (Adult/Child)
3, Existing / Future Use Floodplain Area Park User (Adult/Child)
4, South River Recreational User (Adult/Child)

5, Industrial Site Worker direct contact screening value

6, Floodplain Hunter
7, Angler
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