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1 EXECUTIVE SUMMARY

2

3 Chemical characterization of the 40 mm Range at RVAAP was completed with by

4 obtaining and analyzing 40 soil samples locations. Each sample location uncovered

5 more of the same constituents with organics usually at non detects and metals at levels

6 spanning the same order of magnitude of each other. Concentrations of chemical

7 constituents identified in each ofthe 40 samples were similar. Concentrations of organics

8 were low (at or below detection limit). Concentrations of metals were greater than those

9 detected for organic compounds, but were similar in each sample. Data from the 40

10 sample locations were evaluated to determine presence or absence of Constituents of

11 Potential Concern (COPCs) and Constituents of Potential Environmental Concern

12 (COPECs).

13

14 Respective to Human Health screening evaluation and risk analysis chemical data

15 summary statistics are located in Appendix A. The COPC screening results are presented

16 in Appendix B Tables B-l through B-3 for shallow surface soil (0-1 ft bgs), deep surface

17 soil (0-3 ft bgs), and subsurface soil (1-3 ft bgs). These tables provide summary

18 statistics, including frequency of detection, range of detected concentrations, range of

19 detection limits for non -detects, arithmetic average concentration, and UCL on the mean

20 concentration; all screening values (PRGs and background concentrations, as

21 appropriate); and final COPC status.

22

23 The following 12 COPCs were identified in soil including:

24 • 5 metals retained as COPCs because the maximum detected concentration exceeds

25 the USEPA's Region 9 Residential PRG (arsenic) or 1/10th the USEPA Region 9
26 Residential PRG [aluminum, chromium, thallium, and vanadium (shallow and deep

27 surface (0-3 ft bgs)soil only)];

28 • 1 explosive (nitrocellulose) retained because no PRG was available; and

29 • 6 SVOCs retained because the maximum detection limit exceeds the USEPA Region

30 9 Residential PRG [benzo(a)pyrene, bis(2-chloroethyl)ether (deep surface and

31 subsurface soil only), dibenz(a,h)anthracene, hexachlorobenzene, and n-nitroso-di-n-

32 propylene] or 1/10th the USEPA Region 9 Residential PRG (2-methyl-4,6-
33 dinitrophenol). All 6 of these SVOCs were non-detect in all soil samples.

34

35 Subsequent risk analysis of the 12 COPCs indicated there was no Constituent of Concern

36 (COC) based on receptor direct contact with soil. But, for the Resident Farmer only, risk

37 analysis identified 5 COCs based on indirect contact with soil.

J
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2

3
4

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Receptor

National Guard

Resident Farmer
o/4ij_l±
auutt

Resident Farmer

Security Guard/

Maintenance Worker

Hunter

ILCR

6646

».

g£ Qg

Arsenic 2E 05

Benzo(a)pyrone 1E 06

Dibenz(a,h)anthraccne AE 06

n Nitroso di n propylamine 3E 06

Benzo(a)pyrone 2E 06

Dibenz(a,h)anthracene 2E 06

n Nitroso di n propylamine 2E 06

Arsenic 5E 06

Bonzo(a)pyrene 2E 06

Dibenz(a,h)anthracone 2E 06

n Nitroso di n propylamine IE 06

None

HI

QA

m

«

0 0001

COCs

r*Jon 6

IN 011c

\lA11p
T^rtrrrc

Nefie

ILCR > IE 05 shown in bold.

Risk/hazard results for surface and (subsurface) soil.

Note: Background criterion arsenic risk to Resident Fa (surface soil) - 2E 05 (adult), 3E 05 (child).

5 Tho total HI for all receptors is < 1. The total risk across all COPCs for tho anticipated

6 future land use (National Guard Trainee) exceeds IE 06, due primarily to arsenic, but is

7 loss than Ohio EPA's level of concern of IE 05. Similarly, the total risk to the Security

8

9

Guard/Maintenance Worker exceeds IE 06, duo primarily to arsenic, but is equal to IE

10 Tho calculated ILCRd arc compared to the range specified in the National Oil and

11 Hazardous Substances Pollution Contingei

12 1 in 10,000 exposed person

considered acceptable. ILCR

bctwoon IE 06 and IE 01 is of concern, and any decision;

Plan of IE 06 to IE 01, or 1 in 1 million to

A 1000^1 TT.rRr.boinwiR 01s developing cancor (EPA 1990). ILCRs below IE 01 are

IE 04 arc considered unacceptable. The range

to address ILCRs further in

this range, either through additional study or ongineerod control measures, should

account for the uncertainty in the risk estimates. Ohio EPA Division of Emergency

Remedial Response (DERR), uses 1 E 05 as the official target risk goal for development

of cleanup goals (Ohio EPA 2004)."

The total risk for Resident Farmer receptor exceeds 1E-05 due to arsenic and 3 SVOCs

[benzo(a)pyrene, dibenz(a,h)anthracene, and n-nitroso-di-n-propylamine). Individual

Incremental Lifetime Cancer Risk (ILCRs) for these SVOCs are each less than 1E-05 and

all three of these SVOCs were non-detect in all soil samples.

The exposure point concentrations (EPCs) for arsenic (12 mg/kg in shallow surface soil,

19 mg/kg in subsurface soil) are similar to the background criteria of 15 mg/kg in shallow

surface soil and 20 mg/kg in subsurface soil. Thus, the calculated cancer risk related to

arsenic at the 40 mm Range does not exceed the cancer risk for arsenic estimated for

facility-wide background.
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Receptor

Resident Farmor

nHnit

Resident Farmor

ILCR

tr r\-x
«7JLJ \J£7

COCs

Arsenic 2E 03

Benzo(a)pyrene 4E 04

Dibenz(a,h)anthraceno 9E 04

Hexachlorobenzene 5E 05

n-Nitroso di n propylaminelE-OS

Arsenic 2E 03

Benzo(a)pyrene 'IE 04

Dibenz(a,h)anthracene IE 03

Hexachlorobenzene 5E 05

n Nitroso di n propylamine IE 03

COCs

Aluminum 4

Arsenic 13

Thallium 4

2 Methyl 4,6

dinitrophonol

Aluminum 18

Arsenic 61

Thallium 19

Vanadium 5

2 Methyl 4,6

dinitrophenol 12

I ILCR ME 05 and HI M shown in bold.

3

4 The total HI is > 1 duo to four motals and 2 methyl 1,6 dinitrophenol. Tho EPCs for

5 arsenic and vanadium aro loss than background criteria. Tho EPC for chromium exceeds

6 the background criterion. No background criterion is available for thallium. 2 Methyl

7 1,6 dinitrophenol was non detect in all soil samples.

8

9 The total risk across all COPCs exceeds IE 05 due to arsenic and 1 SVOCs

10 [benzo(a)pyreno, dibonz(a,h)anthracene, hoxachlorobenzene, and n nitroso di-n

11

12

13 The EPCs for arsenic (12 mg/lcg in shallow surface soil 19 mg/kg in subsurface soil) aro

14 similar to the background criteria of 15 mg/kg in shallow surface soil and 20 mg/lcg in

15 subsurface soil. Thus, the cancer risk related to arsenic at the 40 mm Range docs not

propylamine]. All four of those SVQCs woro non detect in all soil samples.

16

17

18

19

20

21

22

23 Respective to the environment, twenty three SRCs the analytes below became COPEQ

24 because they met the following conditions: 1) had maximum detected or non detected

25 concentrations exceeding the eco criteria (i.o., ecological screening value for soil) and

26 background criteria, and were site related chemicals (SRC) (as indicated by army use

27 records). In addition, detected SRCs above background criteria and that were classified

28 as persistent, bioaccumulative, and toxic (PBT) were also identified as COPECs even if

29 their concentrations were below eco criteria. The COPECs are summarized below:

exceed the cancer risk for arsenic estimated for facility wide background.

Twenty-three Site Related Compounds (SRCs) became Constituents of Potential

Environmental Concern (COPECs) because they either had a maximum detected

concentration or a maximum non-detected concentration above USEPA's Region 5

Ecological Screening Value (ESV) and the background criterion, had no ESV, or were

Persistent, Bioavailable or Toxic (PBT) compounds detected above background.



Draft Document - Subject to Internal Review and Revision

1

2

Summary of Soil COPECs Following the ESV Screening Step nnd COECs Following HQ

Calculations for the 40 mm Range, RVAAP

SRG

Organics Explosives

2,6 Dinitrotoluene

1 1/it;i1i

Aluminum

A t*cpniC

Cadmium

Chromium

Chromium, hexavalent

f anji
buna

Mercury

TTTtTtCr

Thallium

Vanadium

Vine

Organics Pcsticidcs/PCBi

1,4' DDE

A 1A riri

Endrin aldehyde

Heptachlor

Shallow

CQPEC

X

_

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Organics—Semivolatiles

3,3' Dichlorobenzidine

Bis(2 ethylhoxyl)phthalate

Organics—Volatilcs

1,2 Dimethylbenzene

X

—

Surface

roFr

X

_

X

X

X

X

—

—

—

—

X

X

X

X

X

X

X

X

X

X

—

Seil-Depth

Subsurface

COPEC

X

-

X

X

X

X

X

X

X

X

—

—

X

—

—

—

_

—

_

—

—

X

X

COEC

X

-

X

X

X

X

X

—

—

—

—

X

—

—

—

-rrr

—

X

X

Deep Surface

rnnrr

X

-

X

X

X

X

X

X

X

X

—

X

X

X

X

X

X

X

X

X

X

X

X

-

X

cove

-

X

-

X

X

TTT

X

X

X

TTT

TTT

TTT

TTT

X

X

X

X

X

X

X

X

X

X

X

-

X

ESV ~ ecological screening value

RVAAP ~ Ravenna Army Ammunition Plant

COPEC ~ chemical of potential ecological concern

"X" - the analyte in a COPEC at this soil depth

" " ~ the analyte was not a COPEC at this soil depth

"..." ^ the COPEC was not a COEC at this soil depth
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1

2 Five motal COPECs (cadmium, copper, lead, mercury, and nickol) were eliminated from

3 being COECo due to having no HQg greater than 1 for any ecological receptor at any soil

4 depth. There wore no COECs based on HQg greater than 1 for any explosives,

5 pesticides/PCBs, SVOCs, or VOCs, nor any HQs greater than 1 for top predators.

6 However, Additional evaluation of 23 COPECs resulted in Constituents of

Environmental Concern (COECs) that consisted of the following 6 metals were COECa

8 duo to having an HQ greater than 1, mostly for either earthworms, plants, or shrews,

9 including aluminum, arsenic, chromium, thallium, vanadium, and zinc. Of these metals

10 concentrations of aluminum and vanadium were less than the Upper Confidence Limit

11 (UCL)95 mean background concentrations and were eliminated. The remaining 4 metals

12 were ruled out of being a concern to ecological receptors after being assessed respective

13 to bioavailability and having a proper chronic reproductive toxicity metric. Aluminum

14 had the highest HQs (861 for shrews and 272 for plants), followed by the HQ for

15 chromium (110) for earthworms. Several COECs were based on an absence of having a

16 Toxicity Reference Value (TRV) for at least one receptor, including one explosive (2,6-

17 dinitrotoluene), one metal (chromium, hexavalent), 6 pesticides, two SVOCs [3,3' -

18 dichlorobenzidine and bis(2-ethylhexyl)phthalate], and one VOC (1,2-dimethylbenzene)

19 (the uncertainties due to lacking a TRV for at least one receptor are discussed further in

20 Section 2A .2 A). Thus, Ecological risks of the 6 metals are limited to receptors such as

21 plants, earthworms, and shrews and are caused by the 6 metals in the soil depths.

22

23 In summary, the calculated ILCRs are compared to the range specified in the National Oil

24 and Hazardous Substances Pollution Contingency Plan of 1E-06 to 1E-04, or 1 in 1

25 million to 1 in 10,000 exposed persons developing cancer (EPA 1990). ILCRs below 1E-

26 04 are considered acceptable. ILCRs above 1E-04 are considered unacceptable. The

27 range between 1E-06 and 1E-04 is of concern, and any decisions to address ILCRs

28 further in this range, either through additional study or engineered control measures,

29 should account for the uncertainty in the risk estimates. Ohio EPA Division of

30 Emergency and Remedial Response (DERR), uses 1 E-05 as the official target risk goal

31 for development of cleanup goals (Ohio EPA 2004)."

32

33 Several organics and inorganics were retained as COCs and COECs. Figures 1 through 4

34 (pp 62 - 65 in text) show that detected COPCs and COPECs (and, by inclusion, COCs

35 and COECs) are distributed rather uniformly in surface and subsurface soil. The

36 concentrations shown in these figures do not indicate any "hot spots" where risks would

37 be much higher at other locations. Therefore, conclusions reached for RME

38 concentrations are valid for any particular location as well as for the entire 40 mm Range.

39 Calculated human health non-cancer His for direct contact exposure pathways are less

40 than 1 for all human health receptors. Calculated ILCRs are less than or equal to 1E-05

41 for the representative National Guard Receptors (National Guard Trainee and Security

42 Guard/Maintenance Worker) and the recreational Hunter. Calculated ILCRs exceed 1E-

43 05 for the Resident Farmer scenario; however, risks are driven by background

44 concentrations of arsenic and the detection limits for 3 SVOCs not detected in any soil

45 sample at the 40 mm Range. As discussed in the uncertainty analysis, these estimated

46 risks are more likely to be overestimates than underestimates of actual risk at the site.
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1 Based on those results, there is no unacceptable human health risk at the 10 mm Range,

2 and it is recommended for no further action.

3

4 The ecological uncertainty discussion led to the conclusion that sources of exposure were

5 greatly limited at the 40 mm Range because of low bioavailability of chemicals in the

6 soil. Because the COPECs were not readily available to organisms that utilize this range,

7 ecological risk are not likely. This later assumption about low to no risk is supported by

8 the facts that the terrestrial ecosystem has abundant vegetation and animal life, that looks

9 healthy and functioning. Most of the HQs calculated for organisms at 40 mm Range

10 were less than 1. Only HQs for a few metals for plants, earthworms, shrews, and rabbits

11 exceeded 1. None of the HQs calculated for upper level consumers such as foxes and

12 hawks exceeded 1. The greatest HQs were for aluminum (as high as 861 to shrews), but

13 the soil pH at RVAAP remains much higher than the low pHs assumed in the biological

14 uptake numbers and in the laboratory experiments with toxicity measures that were used

15 in the HQ estimates. This resulted in HQs for aluminum that were greatly overestimated.

16 The rest of the few HQs were below one hundred and the 4 metals (arsenic, chromium,

17 thallium, and zinc) remaining after the first four steps of the uncertainty analysis also

18 have bioavailability issues and toxicity validity issues that show that they too are greatly
19 over-estimated. Another potential source of risks to ecological receptors is the nearby

20 Fuze and Booster Ponds (down gradient and within 500 feet). This study did not identify

21 any chemical impacts based upon results of field assessments conducted by Ohio EPA

22 and USACE studies that indicated the ponds contained healthy and functioning fish and

23 other aquatic organisms. 1 Thus, there is no unacceptable risk at the 10 mm Range, and it

24 is recommended that the 10 mm Range be a no further action location.

25
26 In summary the 40 mm Range is recommended as a "no further action location". This

27 recommendation is based on the following:

28 • Land Use Controls (e.g., no digging nor use of groundwater) will be

29 institutionalized for the site and will reduce the potential for contact with low

30 levels of chemicals identified at the site.

31 • Results of the human health and ecological risk characterization performed on the

32 relatively low concentrations of chemicals present, and the depth at which these

33 analytes were found (0-3 ft bgs), indicate that there is no unacceptable risk likely

34 to occur.

35 o Initial sampling evidenced no subsurface action from prior use (such as

36 soil discoloration, trenches, buried debris that made its way to the surface,

37 foul odors once surface was broken, and the like). Shallow rock is close to

38 the surface with refusal (0-1 ft bgs) occurring at sample locations 69, 70,

39 72, 76, 78, 80, 81, 84, 89, 90, 91, 92, 93, and 99. Further surface detects

40 did not evidence residuum, nor source release to subsurface (below 3').

41

42 • Further, groundwater is addressed facility-wide and developed to allow an exit

43 strategy permitting a cyclic review of the 'no-use' groundwater control.

44

45

46

10
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1 1.0 AOC DESCRIPTION

2 The 40 mm Range area of concern (AOC), Ravenna Army Ammunition Plant (RVAAP)-

3 32, was used as a test firing range for 40 mm projectiles during the late 1960s and early

4 1970s. This AOC was reported by former workers at RVAAP to have been a test firing

5 range for munitions. The dates of this operation were from 1969-71. No original file

6 documentation exists for the operation. Munitions and Explosives of Concern (MEC) is

7 suspected at this ~2-acre site.

8

9 The site is partially covered; i.e., the impact area, with pole timber. Soil samples were

10 collected by US Army Center for Health Promotion and Preventive Medicine

11 (USACHPPM) in 1996 detected arsenic and cadmium above the Relative Risk Site

12 Evaluation screening concentrations. Additional samples were collected by SpecPro in

13 fall 2003. A site characterization report was submitted in January 2005 (SpecPro Jan

14 2004).

15

16 2.0 SITE CHARACTERIZATION

17 The planned reuse for the 40 mm Range property will be training by the Ohio Army

18 National Guard (OHARNG). The OHARNG will conduct mounted training and will not

19 include digging. Because training involves minimal disturbance on the 40 mm Range

20 (reducing the opportunity of OHARNG soldiers to contact site contaminants) soil was

21 considered the primary exposure pathway. However other media of interest include

22 impacts from the soil at the 40 mm Range. Surface water is not present at the 40 mm

23 range, but does drain to the ponded areas of the Fuze and Booster Quarry Landfill/Ponds

24 area of concern (AOC). Specifically, surface water flow, based upon the existing

25 topographic maps, is expected to be radial in nature,surface water drainage at the 40 mm

26 Range flows radially toward the southern pond, the ditch south ofthe AOC, after which

27 drainage occurs at Hinkley Creek. Ponds that receive drainage from the 40 mm AOC are

28 hydraulically connected to the groundwater table, however, that was not investigated as

29 part of the Fuze and Booster Quarry Landfill/Ponds effort. "Chemical residuum in the

30 soil does not favor impact to groundwater at the 40 mm Range area, however, that was

31 not investigated as part of the Fuze and Booster Quarry Landfill/Ponds effort."

32

33 Therefore, soil was the primary media for site-characterization at the 40 mm Range.

34 Nature and extent of chemical contamination at the 40 mm Range (RVAAP-32) was

35 characterized during the remedial investigation for Fuze and Booster Quarry

36 Landfill/Ponds at RVAAP. Soil analytical data for the 40mm Range is reported in the

37 Draft Phase I/PhaseII Remedial Investigation of the Fuze and Booster Quarry

38 landfill/Ponds Report prepared for US Army Corps of Engineers (USACE) by Spec Pro,

39 Inc. dated January 2004.

40

41 Sampling strategy for soil characterization at the 40 mm Range was presented in the 2002

42 USACE, Work Plan and Sampling andAnalysis Plan Addendafor the Phase I/Phase II

43 RI at the Fuze and Booster Quarry Landfill/Ponds at R VAAP, Ravenna, Ohio (SAP

44 Addendum). Specifically, surface and subsurface soil medium were aggregated on the

45 basis of depth: surface soil from 0 to 0. 914 meter (0 to 3 feet) and subsurface soil

46 defined as the soil interval of 0.3 to 0.914 meters (1 to 3 feet). For surface and

11
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1 subsurface soil, the geographic area of the Fuze and Booster Quarry Pond AOC was

2 separated into two aggregates: (1) The Fuze and Booster Quarry Ponds sample stations

3 FBQ-1 through FBQ-60; and, (2) sample stations FBQ-61 through FBQ-100 for 40 mm

4 Firing Range.

5

6 2.1 OE AVOIDANCE AND FIELD RECONNAISSANCE

7 Ordnance and explosives (OE) avoidance support staff were present during all field

8 operations. The OE Team leader led an initial safety briefing on OE to train all field

9 personnel to recognize and stay away from propellants and OE. Daily tailgate safety

10 briefings included reminders regarding OE avoidance. Site visitors were briefed on OE

11 avoidance before they were allowed access to the AOC. Prior to beginning sampling

12 activities, access routes into areas from which samples were to be collected were assessed

13 for potential OE using visual surveys and hand-held magnetometers. The OE Team

14 leader, USACE technical representative, and SpecPro proj ect manager located proposed

15 sampling stations and monitoring wells within the AOC using pin flags of wooden stakes

16 marked with the sample station identification number. The pin flag or stake was placed

17 at a point approved by the OE technician. An OE technician remained with the sampling

18 crews as work progressed. At stations where subsurface soil samples were to be

19 collected from 0.3 to 0.9 meter (1 to 3 feet) bgs, a magnetometer was lowered into the

20 borehole to screen for subsurface magnetic anomalies at the top ofthe subsurface

21 interval. For monitoring well borings, OE technicians screened the locations by hand

22 auguring to a minimum depth of at least 0.6 meters (2 feet) or original undisturbed native

23 soil or bedrock encounter, whichever was greater. The OE technician remained onsite as

24 drilling was performed to visually examine drill cuttings for any unusual materials

25 indicative of potential OE.

26

27 3.0 HUMAN HEALTH RISK ASSESSMENT APPROACH
28 The Human Health Risk Assessment (HHRA) and associated documents presents risks

29 calculated to humans that were exposed to chemicals detected in soil at the 40 mm

30 Range. Detection limits of chemicals are also provided in these documents.

31

32 The HHRA is based on methods from the RVAAP's Facility-wide Human Health Risk

33 Assessor Manual (FWHHRAM) (USACE 2004). Inorganic and organic COPCs

34 identified in this HHRA are quantitatively analyzed (when possible) to characterize

35 potential risks to human health from exposure to these chemicals. Results of the HHRA

36 are used to (1) document and evaluate risks to human health; (2) determine the need, if

37 any, for remedial action; and (3) identify COCs that may require the development of

38 chemical-specific remediation levels.

39

40 3.1 DATA EVALUATION/CHEMICAL OF POTENTIAL

41 CONCERN SCREENING FOR HHRA

42 In the data evaluation a set of chemical data suitable for use in the HHRA is developed.

43 This Section provides a description of the data evaluation process used to identify COPCs

44 for the 40 mm Range.

45

12
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1 Soil data collected at the 40 mm Range were assessed based on sample depth. A

2 description of the soil depth aggregates for which human receptors are potentially
3 exposed follows:

4 • Shallow surface soil was defined as soil from 0- to 1-ft BGS (shallow surface soil)

5 for all receptors except the National Guard Trainee. Deep surface soil is defined as

6 0- to 4-ft BGS (deep surface soil) for the National Guard Trainee; however, soil

7 samples were taken to a maximum depth of 3 ft BGS.

8 • Subsurface soil was defined as soil from 1 - to 13-ft BGS for the Resident

9 Subsistence Farmer. No samples are available below 3-ft BGS; therefore, soil

10 samples collected from 1- to 3-ft BGS are evaluated for the Resident Subsistence

11 Farmer. Proposed land-use at the 40 mm Range is mounted training/no digging;

12 therefore, subsurface soil is not evaluated for the National Guard Trainee.

13 The 40 mm Range encompasses approximately 2 acres and is evaluated as a single

14 exposure unit (EU) in this HHRA for surface and subsurface soil. Evaluation as a single

15 EU is appropriate for the potential current and future exposures at this site (i.e., National

16 Guard mounted training with possible occasional use by hunters).

17

18 The COPC screening process followed the method outlined in the FWHHRAM (USACE,

19 2004) with one exception - no frequency of detection screen was completed for soil data

20 at the 40 mm Range, rather, all chemicals analyzed for were carried through the COPC

21 screen and risk assessment regardless of their frequency of detection. This approach

22 results in several chemicals that were never detected being carried through the risk

23 assessment.

24

25 COPCs are identified for shallow and deep surface soil and subsurface soil. This data

26 evaluation consists ofthe following four steps:

27 1. Data Quality Assessment - Analytical results were reported by the laboratory in

28 electronic form and loaded into a 40 mm Range database. Site data were then

29 extracted from the database so that only one result is used for each station and depth

30 sampled. QC data, such as sample splits and duplicates, and laboratory re-analyses

31 and dilutions were not included in the determination of COPCs for this risk

32 assessment. Samples rejected in the validation process are excluded from the risk

33 assessment. The percentage of rejected data is 3.4%. A complete summary of data is

34 presented in Appendix A.

35 2. Essential Nutrients - Chemicals that are considered essential nutrients (e.g..,

36 calcium, chloride, iodine, iron, magnesium, potassium, phosphorus, and sodium) are

37 an integral part of the human food supply and are often added to foods as

38 supplements. EPA recommends that these chemicals not be

39 evaluated as COPCs as long as they meet the following criteria:

40 • Present at low concentrations (i.e., only slightly elevated above naturally

41 occurring levels)

42 • and toxic at very high doses (i.e., much higher than those that could be associated

43 with contact at the site) (EPA 1989).

13
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1 Recommended daily allowance (RDA) and recommended daily intake (RDI) values are

2 available for seven of these metals. Based on these RDA/RDI values, a receptor ingesting

3 100 mg of soil per day would receive less than the RDA/RDI of calcium, magnesium,

4 phosphorous, potassium, and sodium, even if the soil consisted of the pure mineral (i.e.,

5 soil concentrations > 1,000,000 mg/kg). Receptors ingesting 100 mg of soil per day

6 would require soil concentrations of 1,500 mg/kg of iodine and 100,000 to 180,000

7 mg/kg of iron to meet their RDA/RDI for these metals. Concentrations of essential

8 nutrients do not exceed these levels at the 40 mm Range; thus, these constituents are not

9 addressed as COPCs in this HHRA.

10

11 3. Risk-based Screen - The objective of this evaluation is to identify COPCs that may

12 pose a potentially significant risk to human health. The risk-based screening values

13 are conservative values published by USEPA. The Maximum Detected

14 Concentration (MDC) of each chemical in each exposure medium was compared

15 against the appropriate risk-based screening value. Chemicals detected below these

16 concentrations are screened for further consideration. Detected chemicals without

17 risk-based screening values are not eliminated from the COPC list. The risk-based

18 screening values are the most current residential preliminary remediation goals

19 (PRGs) published by EPA Region 9. To account for the potential effects of multiple

20 chemicals, PRGs based on non-cancer endpoints were divided by 10. These

21 screening values are very conservative [based on a 10" risk level and a hazard

22 quotient (HQ) of 0.1 ]. Region 9 Residential PRGs can be found on the EPA Region 9

23 World Wide Web site (http://www.epa.gov/region09/waste/sfund/prg/index.htm).

24 4. Background Screen - For each inorganic constituent detected, concentrations in the

25 40 mm Range samples were screened against site specific background levels,

26 naturally occurring background levels. This screening step, which applies only to the

27 naturally occurring inorganics, is used to determine if concentrations of detected

28 inorganics were site related or naturally occurring. If the MDC of a constituent

29 exceeds the background value, the constituent is considered AOC-related. All

30 detected organic compounds are considered to be above background. Inorganic

31 chemicals with MDCs that were less than background levels were eliminated from the

32 COPC list. Background screening values are the final facility-wide background

33 values for RVAAP and were published in the Final Phase II RI Report for WBG

34 (USACE 2001). Background values for soil are available for two soil depths: shallow

35 surface (0- to 1-ft bgs) and subsurface (>1 ft bgs). Soil data at the 40 mm Range are

36 aggregated into three depth intervals: shallow surface soil (0- to 1-ft bgs), deep

37 surface soil (0- to 3-ft bgs), and subsurface soil (1- to 3-ft BGS). The following

38 background depth intervals are used for identifying COPCs in 40 mm Range AOC

39 soil.

40 • For shallow surface soil (0- to 1-ft bgs) the background screen is performed

41 using background values for shallow surface soil (0- to 1-ft bgs).

• For deep surface soil (0- to 3-ft BGS) the background screen is performed

using background values for either shallow surface soil (0- to 1-ft BGS) or

subsurface soil (1- to 12-ft BGS), whichever is lower.

14
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1 • For subsurface soil (1- to 3-ft BGS) the background screen is performed using

2 background values for subsurface soil (1- to 12-ft BGS).

3 Note - total chromium was evaluated conservatively by screening against the USEPA

4 Region 9 Residential PRG for hexavalent chromium. This is a conservative assumption

5 because that sample analysis included total chromium as hexavalent chromium. Hexavalent

6 chromium is more toxic than trivalent chromium (the only other valence of chromium with

7 screening values), and hexavalent chromium is a less commonly occurring form ofthe metal.

8 3.1.1 CHEMICALS OF POTENTIAL CONCERN SCREENING ASSUMPTIONS

9 The following assumptions were used in the development of COPCs for this study:

10 • Chemicals not detected in a medium were not considered to be COPCs.

11 • Physical chemical data (e.g., alkalinity, pH, etc.) were not considered to be

12 COPCs for WBG.

13 • Alpha-chlordane and gamma-chlordane were evaluated by screening against the

14 EPA Region 9 PRGs for chlordane.

15 • Endosulfan I, endosulfan II, and endosulfan sulfate were evaluated by comparing

16 40 mm data against screening values (i.e., based on EPA Region 9 PRGs) for

17 endosulfan.

18 • Endrin aldehyde and endrin ketone were evaluated by comparing 40 mm data

19 against screening values (i.e., based on EPA Region 9 PRGs) for endrin.

20 • 1,2-Dichloroethene (DCE) was evaluated by comparing 40 mm data against

21 screening values (i.e., based on EPA Region 9 PRGs) for cis-l,2-DCE.

22 • cis-1,3-Dichloropropene and trans-1,3-dichloropropene were evaluated by

23 comparing 40 mm data against screening values (i.e., based on EPA Region 9

24 PRGs) for 1,3-dichloropropene.

25 • Total chromium and hexavalent chromium were evaluated by comparing 40 mm

26 data against screening values (i.e., based on EPA Region 9 PRGs) for hexavalent

27 chromium.

28

29 3.1.2 HUMAN HEALTH CHEMICAL OF POTENTIAL CONCERN

30 SCREENING RESULTS

31 The COPC screening results are presented in Appendix B Tables B-l through B-3 for

32 shallow surface soil (0-1 ft bgs), deep surface soil (0-3 ft bgs), and subsurface soil (1-3 ft

33 bgs). These tables provide summary statistics, including frequency of detection, range of

34 detected concentrations, range of detection limits for non-detects, arithmetic average

35 concentration, and UCL on the mean concentration; all screening values (PRGs and

36 background concentrations, as appropriate); and final COPC status.

37 COPC screening results are summarized in Table 1.

38

39

40

41

42

43

44
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Table 1. Summary of COPCs in Soil at 40 mm Range

COPC

Soi

Shallow Surface

(0-1 ft bgs)

1 Depth Aggregate

Deep Surface

(0-3 ft bgs)

Subsurface

(1-3 ft bgs)

Metals

Aluminum

Arsenic

Chromium

Thallium

Vanadium

X

X

X

X

X

X

X

X

X

X

X

X

X

X

—

Soil Depth Aggregate

COPC Shallow Surface

(0-1 ft bgs)

Deep Surface

(0-3 ft bgs)

Subsurface

(1-3 ft bgs)

Explosives

Nitrocellulose X X X

Organics

Benzo(a)pyrene

Bis(2-chloroethyl)ether

Dibenz(a,h)anthracene

Hexachlorobenzene

2-Methyl-4,6-dinitrophenol

n-Nitroso-di-n-propylene

Xa

--

xa

xa

xa

xa

Xa

Xa

xa

xa

xa

xa

Xa

xa

xa

xa

xa

xa

2 "Chemical is non-detect in all samples, retained because maximum detection limit exceeds screening

3 value.
4 COPC = chemical of potential concern

5

6 Twelve COPCs were identified in soil including:

7 • 1 metal was retained as COPC because the maximum detected concentration

8 exceeded USEPA Region 9 Residential PRG (arsenic).

9 • 4 metals were retained as COPCs because the maximum detected concentrations

10 exceeded 1/10th the USEPA Region 9 Residential PRG [aluminum, chromium,

11 thallium, and vanadium (shallow and deep surface (0-3 ft bgs) soil only)];

12 • 1 explosive (nitrocellulose) retained because no PRG was available; and,

13 • 6 SVOCs retained because the maximum detection limit exceeds the USEPA Region

14 9 Residential PRG [benzo(a)pyrene, bis(2-chloroethyl)ether (deep surface and

15 subsurface soil only), dibenz(a,h)anthracene, hexachlorobenzene, and n-nitroso-di-n-

16 propylene] or 1/10th the USEPA Region 9 Residential PRG (2-methyl-4,6-

17 dinitrophenol). All 6 of these SVOCs were non-detect in all soil samples.

18

16
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1 3.2 RISK CHARACTERIZATION

2

3 3.2.1 EXPOSURE ASSESSMENT

4 The objectives of the exposure assessment are to estimate the magnitude, frequency, and

5 duration of potential human exposure to COPCs. The four primary steps of the exposure

6 assessment are as follows:

7 1. identify current and future land-use;

8 2. identify potentially exposed populations, exposure media, and exposure pathways;

9 3. calculate exposure point concentrations (EPCs); and

10 4. estimate each receptor's potential intake of each COPC.

11

12 Current andFuture Land-use

13 Land-use within the RVAAP/RTLS is restricted access. Personnel from OHARNG may

14 occasionally travel through AOCs but training is and will continue to be restricted to areas

15 outside ofthe AOCs. No training exercises are currently conducted within the 40 mm

16 Range. This HHRA study focuses on the future land-use at the 40 mm Range, which is

17 mounted training/no digging (OHARNG, March 2003; USACE 2004). The 40 mm Range

18 may contain munitions and explosives of concern (MEC).

19

20 PotentiallyExposedPopulations, Exposure Media, andExposure Pathways

21 Given the intended future land-use, the 40 mm Range may be used in the future by three

22 receptor populations:

23 1. National Guard personnel for training (National Guard Trainee).

24 2. National Guard Security Guard/Maintenance Worker.

25 3. Recreational users involved in deer hunting.

26 Hunting is not currently allowed at the 40 mm Range. Hunters are not allowed at areas

27 that are restricted for environmental reasons (i.e., due to known contamination hazards or

28 during the RI process). Hunting at RVAAP/RTLS is also restricted for reasons other than

29 environmental - including logistics, general safety, security, and military operations.

30 Military and training site employees are occasionally allowed hunting access to some

31 restricted areas under direct supervision of someone knowledgeable about the site and the

32 security and safety issues associated with it. If hunting is allowed at the 40 mm Range in

33 the future, hunters will be restricted under RVAAP/RTLS general hunting regulations.

34 Under these regulations, hunters are instructed where they can and cannot hunt. The

35 installation utilizes volunteers to ensure hunters know the boundaries of hunting areas

36 and to patrol the perimeter of hunting areas. All hunters are briefed before they are

37 allowed to hunt. They are also required to stay within their assigned areas and to keep

38 vehicles on the roads. These three receptors are evaluated as outlined in Table 5 of the

3 9 Facility-Wide Human Health Risk Assessment Manual (FWHHRAM) (USACE 2004)

40 and exposure assumptions are summarized below.

41

42 National Guard Trainee - National Guard Trainees may be present at the site up to 24

43 hr/day for 24 day/year on inactive duty training and/or 24 hr/day for 15 day/year during

44 annual training. As a conservative estimate for this study, the same individual was

45 assumed to be present at the 40 mm Range for both inactive duty training (24 day/year)

17
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1 and annual training (15 day/year) for a total exposure frequency of 39 day/year. Because

2 of the small size of 40 mm Range (approximately 2 acres), this is a very conservative

3 assumption. This receptor is assumed to as an active Guardsman for 25 years (default

4 worker exposure duration) and to train exclusively at the 40 mm Range for training every

5 year of his/her enlistment. The 40 mm Range will be used for mounted training. Activities

6 such as digging and/or occupying fighting positions, tank defilade positions, tank ditches,

7 and battle positions that extend below ground surface will be prohibited. Because tracked

8 and wheeled operations may result in maneuver damage up to 4-ft bgs. Because ofthis

9 maneuver damage, as deep as 4 ft bgs, the National Guard Trainee is assumed to be

10 exposed to deep surface soil defined as 0-to 3-ft bgs. This receptor is exposed to soil via

11 incidental ingestion, dermal contact, and inhalation of vapors and fugitive dust.

12

13 National Guard Security Guard/Maintenance Worker - Current government

14 activities at the 40 mm Range are limited to maintenance activities and environmental

15 | remediation activities. A 10 foot by 10 foot fixture that was previously used for munition

16 storage remains to this day at the AOC. At the time of the sampling event the area was

17 on a twice a year schedule for mowing. Security patrols occur daily across the

18 installation, but not within the 40 mm Range; patrolmen usually remain within their

19 vehicles during these patrols. Although the security guard is not currently exposed to

20 contaminated media at the 40 mm Range on a daily basis, the potential exposure of this

21 receptor is evaluated in this study. Therefore, as a worst-case assumption, it is assumed

22 that a security guard leaves his or her vehicle on a daily basis and is exposed to surface

23 soil. This scenario assumes a Security Guard/Maintenance Worker patrols the 40 mm

24 Range every day for 1 hr. Given that the 40 mm Range is only approximately 2 acres,

25 this is a very conservative assumption. The Security Guard/Maintenance Worker is

26 assumed to be exposed to shallow surface soil (0- to 1-ft bgs) incidental ingestion, dermal

27 contact, and inhalation of vapors and fugitive dust. Subsurface soil was not evaluated for

28 this receptor because they do not engage in intrusive activities and are not exposed to this

29 medium (FWHHRAM,USACE 2004).

30

31 Recreational Hunter - The 40 mm Range does not include any aquatic habitat;

32 therefore, trapping and fishing were not evaluated for this receptor in this study. It was

33 assumed that hunting is conducted annually for 6 hr/day for 2 days. The Hunter is

34 assumed to visit the 40 mm Range every year that they live in the area (i.e., residential

35 exposure duration of 30 years). The Hunter may be exposed to shallow surface soil (0 to

36 1 ft bgs) via incidental ingestion, dermal contact, and inhalation of vapors and fugitive

37 dust. Subsurface soil was not evaluated for this receptor because they do not engage in

38 intrusive activities and are not exposed to this medium (FWHHRAM, USACE 2004).

39

40 In addition to the representative receptors described above, a Resident Subsistence

41 Farmer (adult and child)] is evaluated to provide a baseline for evaluating this site with

42 respect to unrestricted release. Residential land-use is not anticipated due to physical

43 constraints (e.g., potential MEC) and intended future land-use by OHARNG. The

44 Resident Subsistence Farmer is assumed to be exposed to COPCs in shallow surface soil

45 (0 to 1 ft bgs) and subsurface soil (1 -3 ft bgs) via incidental ingestion, dermal contact,
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1 and inhalation of vapors and fugitive dust. This receptor is also exposed via ingestion of

2 beef, milk, vegetables, and venison exposed to COPCs in surface soil. ^^
3 The fifth receptor described in the FWHHRAM (Fire/Dust Suppression Worker) is not

4 evaluated for the 40 mm Range because no surface water is available at this AOC.

5

6 Exposure Point Concentrations

1 This HHRA evaluates the reasonable maximum exposure (RME). The RME is an

8 estimate of the greatest exposure reasonably expected to occur at the site. Because of the

9 uncertainty associated with any estimate of exposure concentration, the 95th % UCL95 for

10 either a normal or lognormal distribution is the recommended statistic for evaluating the

11 RME. Instances where the UCL95 exceeds the maximum detected concentration (MDC)

12 is used as an estimate of the RME.

13

14 EPCs in soil are calculated using equations from EPA guidance, Supplemental Guidance

15 to RAGS: Calculating the Concentration Term (EPA 1992). The data are tested using the

16 Shapiro-Wilk test to determine distribution, normal or lognormal, of the concentrations.

17 This guidance notes that environmental data are often lognormally distributed but does

18 not give specific guidance for data sets with unknown distributions.

19

20 For the 40 mm Range, the UCL95 on the mean is calculated using the normal distribution

21 equation (see Equation 2-1) when the concentrations are normally distributed, when

22 concentrations are not judged to be normally or lognormally distributed, when the data set

23 contains fewer than five detections, or when the frequency of detection is less than 50%.

24 For these situations, the UCL95 on the mean is calculated using the following equation:

25 UCL95(normal)=^n + (-^d, (2-1)

26 where

27 xn = mean of the untransformed data,

28 t = student-t statistic,

29 sx = standard deviation of the untransformed data,

30 n = number of sample results available.

31

32 EPA guidance Calculating Upper Confidence Limitsfor Exposure Point Concentrations

33 at Hazardous Waste Sites (EPA 2002) provides several methods for calculating the

34 UCL95 for data sets that are neither normally nor log-normally distributed. All of the

35 methods in this guidance are based on the assumption ofrandom sampling. Sampling at

36 the 40 mm Range was biased toward areas with the greatest potential for contamination.

37

38 The t-distribution (i.e., assumption of normality) is used as a default when the distribution

39 cannot be determined because it is simple and robust. Instances where the underlying

40 distribution is assumed to be normal but is not, the UCL95 is still reasonably close to the

41 true value.

19
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1

2 For lognormally distributed concentrations, the UCL95 on the mean is calculated using

3 the following equation:

{_ (S,)(H)\

4 UCLgsGognormal) =eyxl+o.s(s,2) fTT) , (2-2)

5 where

6 e constant (base of the natural log, equal to 2.718),

7 xi = mean of the transformed data [1 = log (x)],

8 si standard deviation of the transformed data,

9 H = H-statistic,

10 N = number of sample results available.

11

12 EPA guidance (EPA 2002) suggests use of the H statistic may result in overestimating the

13 true UCL95 on the mean if the data are not lognormal. Even small deviations from

14 lognormal can greatly influence the results using the H-statistic, yielding upper bounds

15 that are much too large (Singh et al. 1997). EPCs for shallow surface soil (0-1 ft bgs),

16 deep surface soil (0-3 ft bgs), and subsurface soil (1-3 ft BGS) are provided in Appendix

17 B, Tables B-1 through B-3.

18

19 Direct sampling results are not available for the evaluation of ingestion of foodstuffs (i.e.,

20 beef, milk, venison, and vegetables). Exposure concentrations were modeled for these

21 media using the equations presented below. The initial concentration of COPCs in soil is

22 equal to the EPC calculated for direct exposure pathways as described earlier. Other

23 parameter values are provided in Table 2.

24

25 Beef concentrations are calculated from the concentration in the cattle's food sources

26 due to soil contamination. The contaminant levels in pastures are estimated by the

27 equation:

28 Cp = Cs x (Rupp + R,s), (2-3)

29 where

30 Cp = concentration of contaminant in pasture (mg/kg, calculated),

31 Cs concentration of contaminant in soil (mg/kg),

32 Rupp = multiplier for dry root uptake for pasture (unitless),

33 Res = resuspension multiplier (unitless).

34 The multiplier for dry root uptake for pasture, Rupp, is chemical-specific and is estimated

35 as:

36 Rupp = Bvdry, (2-4)

37 where

38 Rupp = multiplier for dry root uptake for pasture (unitless),

39 Bvdry = soil-to-plant uptake, dry weight (kg/kg, chemical-specific, or 38 x KoW"°58;
40 see Table B-4),

41 Kow = octanol-water partitioning coefficient (unitless, chemical-specific).

42

20
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1 The concentration of contaminants in beef cattle from ingestion of contaminated pasture

2 and soil was estimated using the following equation:

3 Cb = BTFbeef x [(Cp x Qpb x fPb x fsb) + (Cs x Qsb * fpb)], (2-5)

4 where

5 Cb concentration of contaminant in beef (mg/kg dry weight),

6 BTFbeef = beef transfer coefficient (day/kg; see Table B-4),

7 Cp concentration of contaminant in pasture (mg/kg, calculated),

8 Qpb = quantity of pasture ingested by beef cattle (kg/day),

9 fpb = fraction of year beef cattle is on-site (unitless),

10 fsb = fraction of beef cattle's food that is from the site (unitless),

11 Cs = concentration of contaminant in soil (mg/kg),

12 Qsb = quantity of soil ingested by beef cattle (kg/day).

13 The BTFbeef for metals is taken from available literature. The BTFbeef for SVOCs is

14 calculated as 2.5 x 10'8 x Kow. No VOCs were identified as COPCs in soil at the 40 mm

15 Range.

16

17 Milk concentrations from dairy cattle were calculated from the concentration in the

18 cattle's food sources due to soil contamination. The contaminant levels in pastures are

19 estimated in the same fashion as for beef cattle. The concentration of contaminants in

20 dairy cattle's milk, from ingestion of contaminated pasture and soil is estimated using the

21 following equation:

22 Cm = BTFmilk x [(Cp x Qpd x fpd x fsd) + (Cs x Qsd x fpd)], (2-6)

23 where

24 Cm = concentration of contaminant in milk (mg/kg),

25 BTFmiik = milk transfer coefficient (day/kg; see Table B-4),

26 Cp = concentration of contaminant in pasture (mg/kg, calculated),

27 Qpd = quantity of pasture ingested by dairy cattle (kg/day),

28 fpd = fraction of year dairy cattle is on-site (unitless),

29 fsd = fraction of dairy cattle's food that is from the site (unitless),

30 Cs = concentration of contaminant in soil (mg/kg),

31 Qsd quantity of soil ingested by dairy cattle (kg/day).

32 The BTFmiik for metals is taken from available literature. The BTFmiik for SVOCs is

33 calculated as 7.5 x 10"9 x K<,w. No VOCs were identified as COPCs in soil at the 40 mm

34 Range.

35

36 Venison concentrations were estimated by calculating the concentration in venison food

37 sources due to soil contamination. The contaminant levels in forage were estimated using

38 the following:

39 CP = (CF)(CS)(BP) (2-7)

40 where

41 Cp = concentration of contaminant in forage (mg/kg dry weight),

42 CF = conversion factor to adjust for soil containing 20% moisture (1.25 unitless),

43 Cs = concentration of contaminant in soil (mg/kg),

44 Bp = soil-to-forage biotransfer factor (mg chemical per kg of dry plant/mg of

45 chemical per kg or dry soil)(chemical-specific; see Bvdry in Table B-4).

26
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1 The Bp for metals is available in literature. The Bp for SVOCs was calculated using the

2 following formula:

3 log Bp - 1.588 - 0.578 log Kow (2-8)

4 where

5 Bp = soil-to-forage biotransfer factor (mg chemical per kg of dry plant/mg of

6 chemical per kg or dry soil)(chemical-specific; see Bvdry in Table B-4),

7 Kow = octanol-water partitioning coefficient (unitless, chemical-specific).

8

9 No VOCs were identified as COPCs in soil at the 40 mm Range. The concentration of

10 contaminants in venison from ingestion of contaminated forage was estimated using the

11 following equation:

12 Cv = (Qp)( Cp)( FIe)( Bv) (2-9j

13 where

14 Cv = contaminant concentration in venison (mg/kg),

15 Qp = browse ingestion rate (0.87 kg dry weight/day),

16 Cp = contaminant concentration in browse (mg/kg dry weight),

17 FIe = fraction browse ingested from the contaminated site (site area/home range),

18 Bv = biotransfer factor for venison (days/kg).

19

20 The Bv for beefwas used for deer due to a lack of available literature values for deer. Both

21 of these animals are ruminants; therefore, the uptake and bioaccumulation ofcontaminants

22 is similar. The meat of deer contains less fat than commercial beef— 14.4% fat for beef,

23 compared to 2.9% for venison. Organic chemicals have a greater affinity to fat and thus ^^k

24 would not accumulate as much in venison. Therefore, the beef biotransfer factors for

25 organics are adjusted by 2.9/14.4 (0.20) to reflect this lower accumulation rate. The

26 fraction browse ingested from the contaminated site is exposure unit-specific. The

27 fraction browse for the 2 acres (0.8 ha) at the 40 mm Range is 0.0046 (0.8 ha/175 ha)

28 based on a 175 ha home range for deer.

29

30 The By values for metals were developed from published values. The Bv values for

31 organics are calculated as follows:

32 Bv=Rfxio-76+l°8K°w5 (2-10)

33 where

34 Bv - biotransfer factor for venison (days/kg),

35 Rf = ratio of the fat content in venison to the fat content of beef (0.20),

36 KqW = octanol-water partitioning coefficient (unitless, chemical-specific).

37 Homegrown vegetable concentration was estimated with the equation:

3 8 Cveg = Cs x (Bvwet + MLF), (2-11)

39 where

40 Cveg = contaminant concentration in homegrown vegetable (mg/kg),

41 Cs = concentration of contaminant in soil (mg/kg),

42 Bvwet= soil-to-plant uptake, wet weight (kg/kg, chemical-specific, or 7.7 * K "(
43 see Table B-4),

44 Kow = octanol-water partitioning coefficient (unitless, chemical-specific),

45 MLF = plant mass loading factor (unitless, 0.26 for vegetables).

46 No VOCs were identified as COPCs in soil at the 40 mm Range.
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1

2 Exposure Parameters and Calculations for EstimatingIntakes

3 Standard intake equations from EPA guidance (EPA 1989) for ingestion, dermal contact,

4 and inhalation of chemicals in soil (shown below) are used along with the exposure

5 parameters shown in Table 1. Exposure parameters and intake equations are provided in

6 FWHHRAM (USACE 2005).

7

8 Incidental ingestion of soil was estimated using Equation 2-14:

CsxIfexEFxEDx Fix ETx CF
Q Chemical Intake (mg/kg- day)=— , (2-14)

BWxAT

10 where

11 Cs = chemical concentration in soil or sediment (mg/kg),

12 IRS = ingestion rate (kg/day),

13 EF = exposure frequency (days/year),

14 ED = exposure duration (years),

15 FI = fraction ingested (value of l,unitless),

16 ET = exposure time (hr/day),

17 CF = conversion factor for ET (day/hr),

18 BW = body weight (kg),

19 AT = averaging time (days) for carcinogens or non-carcinogens.

20

21 The dermally absorbed dose (DAD) from chemicals in soil is calculated using Equation

22 2-15:

CsxCFxSAxAFxABSxEFx ED
23 ChemicalDAD (mg/kg- day) =— , (2-15)

BWxAT

24 where

25 Cs = chemical concentration in soil or sediment (mg/kg),

26 CF = conversion factor [(10"6kg/mg)x(104cm2/m2)],
27 SA = skin surface area exposed to soil (m2/event),
28 AF soil to skin adherence factor (mg/cm2),
29 ABS = chemical-specific dermal absorption factor (unitless; see Table B-4),

30 EF = exposure frequency (events/year),

31 ED = exposure duration (years),

32 BW = body weight (kg),

33 AT = averaging time (days) for carcinogens or non-carcinogens.

34

35 Inhalation of soil or sediment was calculated using Equation 2-16:

CsxlRaxEFxEDx\VF~] +PEF~[ jxETxCF

36 Chemical Intake (mg/kg- day) = —— , (2-16)
BWxAT

chemical concentration in soil or sediment (mg/kg),

inhalation rate (m3/day),
exposure frequency (days/year),

exposure duration (years),

28
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38

39

40

41
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1 VF = chemical-specific volatilization factor (m3/kg; see Table B-4),
2 PEF = particulate emission factor (m3/kg),
3 ET = exposure time (hr/day)

4 CF = conversion factor for ET (day/hr),

5 BW= body weight (kg),

6 AT = averaging time (days) for carcinogens or non-carcinogens.

7

8 Per the FWHHRAM (USACE, 2005) the general PEF value of 9.24 E+08 m3/kg (for
9 Cleveland, Ohio) was used for all receptors, except the National Guard Trainee, (USEPA

10 Soil Screening Guidance on-line at http://risk.lsd.ornl.gov/epa/ssl 1 .htm). A smaller PEF

11 value (1.67 E+06 m3/kg) is used for the National Guard Trainee receptor because they
12 generate more dust during training. This PEF value was calculated from a dust-loading

13 factor (DLF) of 600 ug/m3 (DOE 1983) as:
14

15 PEF = 1/(DLF x Conversion Factor) = 1/(600 ug/m3 x 1E-09 kg/ug) = 1.67E+06
16 m3/kg.
17

18 Ingestion of foodstuffs (beef, milk, vegetables, and venison) is estimated using Equation 2-

19 17:

CfxiRfxEFxEDxFl
20 Chemical Intake (mg/kg- day) = , (2-17)

BWxAT '
21 where

22 Cf = chemical-specific concentration in food product (mg/kg),

23 IRf = ingestion rate of food product (kg/day),

24 EF = exposure frequency (days/year),

25 ED = exposure duration (years),

26 FI = fraction ingested (value of 1, unitless),

27 BW = body weight (kg),

28 AT = averaging time (days) for carcinogens or non-carcinogens.

29

30 3.2.2 TOXICITY ASSESSMENT

31 The potential for COPCs to cause adverse health effects in exposed individuals is

32 evaluated in this Toxicity Assessment. Generally, an estimate is made between the intake

33 (dose) of a COPC and the likelihood of adverse health effects to a receptor as a result of

34 the exposure. The USEPA have evaluated toxic effects extensively. This section

35 provides the results of the evaluation of potential toxic effects of COPCs at the 40 mm

36 Range.

37

38 The primary source of toxicity information is Integrated Risk Information System (IRIS)

39 which has information for numerous chemicals. The U.S. EPA - OSWER Directive

40 (2003) and Ohio EPA DERR Technical Decision Compendium (2004), recommend the

41 following additional sources for chemicals without values in IRIS:

42 • Aluminum and 2-methyl-4,6-dinitrophenol - provisional values from EPA Superfund

43 Health Risk Technical Support Center were used.

44 • Vanadium - values from the Health Effects Assessment Summary Tables (HEAST)

45 (EPA 1997) were used.

29
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1

2 Toxicity Information and U. S. EnvironmentalProtection Agency Guidance for

3 Non-carcinogens

4 Non-carcinogenic effects are evaluated by comparing an exposure or intake/dose with a

5 reference dose (RfD) or reference concentration (RfC). The RiD and RfCs are

6 determined using available dose-response data for individual chemicals. The exposure

7 concentration or intake/dose below which no adverse effects occur are adjusted by the

8 application of safety factors (from 10 to 1,000) to determine the RfD or RfC. The RfDs

9 and RfCs are peered reviewed. The RfDs available for the COPCs present in the exposure

10 media at the 40 mm Range are listed in Table B-5 (EPA 1997, 2005). In this HHRA,

11 RfCs, measured in mg/m3, were converted to RfDs expressed in units of mg/kg body

12 weight per day by using the default adult inhalation rate and body weight [i.e., (RfC x 20

13 m3/d)/70 kg = RfD] (EPA 1989).
14

15 Chronic RfDs are developed for protection from long-term exposure to a chemical (from

16 7 years to a lifetime); subchronic RfDs are used to evaluate short-term exposure (from

17 2 weeks to 7 years) (EPA 1989). Only chronic RfDs are used in this HHRA because

18 receptors were assumed to have life-long exposure. Toxic effects are diverse and

19 measured in various target body organs (e.g., they range from eye irritation to kidney or

20 liver damage). EPA is currently reviewing methods for accounting for the difference in

21 severity of effects; however, existing RfDs do not address this issue.

22

23 Toxicity Information and U. S. EnvironmentalProtection Agency Guidance for

24 Carcinogens

25 The additional or excess risk from carcinogens at the site is the probability that an

26 individual will develop cancer over a lifetime as a result of exposure to the carcinogen.

27 Cancer risk in HHRA is expressed as excess or incremental cancer risk, which is cancer

28 occurrence in addition to normally expected rates of cancer development. Excess cancer

29 risk is estimated using a cancer slope factor (CSF). The CSF is defined as a plausible

30 upper-bound estimate of the probability of a response (i.e., cancer) per unit intake of a

31 chemical over a lifetime (EPA 1989).

32

33 EPA expresses inhalation cancer potency as the unit risk based on the chemical

34 concentration in air [i.e., risk per microgram (jj,g) of chemical per cubic meter (m3) of
35 ambient air]. These unit risks were converted to CSFs expressed in units of risk per mg of

36 chemical per kg body weight per day by using the default adult inhalation rate and body

37 weight [i.e., (Unit Risk x 70 kg x 1,000 fj,g/mg)/20 m3/day]. CSFs used in the evaluation
38 of risk from carcinogenic COPCs are listed in Table B-6 (EPA 1997, 2005).

39

40 Estimated Toxicity Values forDermalExposure

41 Oral and inhalation RfDs and CSFs are currently available however; dermal RfDs and

42 CSFs are often not available. If dermal values were estimated from oral toxicity values, the

43 gastrointestinal absorption factors (GAFs) specific for a chemical was used to calculate

44 total absorbed dose (Equations 2-18 and 2-19). Dermal toxicity factors are calculated from

45 oral toxicity factors as shown below (EPA 2004):

46

30
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1 RfDdermal = RfDOral X GAF (2-18)

2 CSFdennal = CSFOral/GAF (2-19)

3

4 Not all COPCs have specific GAF values. A default GAF value of 1.0 for organic and

5 inorganic chemicals was used (EPA 2004) when quantitative data are insufficient. The

6 GAF and resulting dermal toxicity values used in this HHRA are listed in Tables B-5 and

7 B-6.

8

9 Chemicals Without U. S. EnvironmentalProtection Agency Toxicity Values

10 Only one COPC (nitrocellulose) did not have available toxicity values. Although

11 Nitrocellulose may contribute to health effects from exposure to contaminated media at

12 the 40 mm Range it's effects cannot be quantified at the present time; however,

13 nitrocellulose is generally considered to have low toxicity to mammals and relatively

14 non-toxic to wildlife when administered in low doses..

15

16 3.2.3 RISK CHARACTERIZATION

17 The risk characterization phase provides an evaluation of information obtained in the

18 exposure and toxicity assessments to estimate potential risks and hazards. Potential

19 carcinogenic effects are characterized by using estimated intakes and chemical-specific,

20 dose-response data (i.e., CSFs) to estimate the probability that an individual may have an

21 additional chance to develop cancer over their lifetime if they are exposed to the COPC

22 as assumed in the exposure assessment. Potential non-carcinogenic effects are

23 characterized by comparing estimated intakes of COPCs (as assumed in the exposure

24 assessment) to toxicity values (i.e., RfDs). The risk and hazard estimates should be

25 interpreted in context of the uncertainties and assumptions associated with each estimate

26 and calculation completed in the risk assessment process.

27

28 Risk Characterization for Carcinogens

29 For carcinogens, risk is expressed as the probability that an individual will develop

30 cancer over a lifetime as a result of exposure to the carcinogen. Cancer risk from

31 exposure to contamination is expressed as the incremental lifetime cancer risk (ILCR), or

32 the increased chance of cancer above the normal background rate of cancer. In the United

33 States, the background chance of contracting cancer is a little more than 3 in 10, or

34 3 x 10"1 (American Cancer Society 2003). The calculated ILCRs are compared to the

35 range specified in the National Oil and Hazardous Substances Pollution Contingency

36 Plan of 10"6 to 10"4, or 1-in-l million to l-in-10,000 exposed persons developing cancer

37 (EPA 1990). ILCRs below 10"6 are considered acceptable; ILCRs above 10 are
38 considered unacceptable. The range between 10"6 and 10'4 is of concern, and any
39 decisions to address ILCRs further in this range, either through additional study or

40 engineered control measures, should account for the uncertainty in the risk estimates.

41 The ILCR is calculated using the equation below (EPA 1989):

42 ILCR = IxCSF (2-20)

43 where

44 I chronic daily intake or DAD calculated in the exposure assessment (mg/kg-

45 day),

46 CSF = cancer slope factor (mg/kg-day)"1.

31
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1

2 For a given exposure pathway, the total risk to a receptor exposed to several carcinogenic

3 COPCs is the sum of the ILCRs for each carcinogen, as shown in Equation 2-21 below:

4 ILCRtotai = SILCRj (2-21)

5 where

6 ILCRtotai = total probability of cancer incidence associated with all carcinogenic

7 COPCs,

8 ILCRj = ILCR for the ith COPC.
9

10 In addition to summing risks across all carcinogenic COPCs, risks are summed across all

11 exposure pathways for a given environmental medium (e.g., ingestion, inhalation, and

12 dermal contact with surface soil). Per EPA (1989) guidance, "there are two steps required

13 to determine whether risks or hazard indices for two or more pathways should be

14 combined for a single exposed individual or group of individuals. The first is to identify

15 reasonable exposure pathway combinations. The second is to examine whether it is likely

16 that the same individuals would consistently face the "reasonable maximum exposure"

17 (RME) by more than one pathway." It is reasonable to assume the same individual may be

18 exposed at the RME by multiple pathways to a given exposure medium. For example, a

19 National Guard Trainee present at the 40 mm Range can reasonably be assumed to both

20 ingest surface soil and inhale contaminated dust from the same area.

21

22 Risk Characterization for Non-carcinogens

23 In addition to developing cancer from exposure to contaminants, an individual may

24 experience other toxic effects. The term "toxic effects" is used here to describe a wide

25 variety of systemic effects ranging from minor irritations, such as eye irritation and

26 headaches, to more substantial effects, such as kidney or liver disease and neurological

27 damage. The risks associated with toxic (i.e., non-carcinogenic) chemicals are evaluated

28 by comparing an estimated exposure (i.e., intake or dose) from site media to an

29 acceptable exposure expressed as an RfD. The RfD is the threshold level below which no

30 toxic effects are expected to occur in a population, including sensitive subpopulations.

31 The ratio of intake over the RfD is the HQ (EPA 1989) and is calculated as:

32 HQ = I/RfD (2-22)

33 where

34 I = daily intake or DAD of a COPC (mg/kg-day),

35 RfD = reference dose (mg/kg-day).

36 The HQs for each COPC are summed to obtain a hazard index (HI), as shown below:

37 HI = SHQi (2-23)

38 where

39 HI = hazard index for all toxic effects,

40 HQi = hazard quotient for the ith COPC.

41

42 An HI greater than 1 has been defined as the level of concern for potential adverse non-

43 carcinogenic health effects (EPA 1989). This approach differs from the probabilistic

44 approach used to evaluate carcinogens. An HQ of 0.01 does not imply a 1 -in-100 chance

45 of an adverse effect but indicates only that the estimated intake is 100 times less than the

46 threshold level at which adverse health effects may occur.
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In addition to summing hazards across all COPCs, hazards are summed across all

exposure pathways for a given environmental medium.

Identification ofCOCs

Risks are characterized for each exposure medium/receptor combination. COCs are

identified if the total ILCR for a chemical exceeds 10"6 or if total His exceed 1 for a
medium/receptor combination.

3.3 HUMAN HEALTH RISK CHARACTERIZATION RESULTS

3.3.1 DIRECT CONTACT

Table 3. Summary of Risk Characterization Results for Direct Contact with Soil

j

Receptor

National Guard

Trainee

Resident Farmer -

adult

Resident Farmer -

child

Security Guard/

Maintenance Worker

Hunter

ILCR

6E-06

3E-05

(4E-05)

3E-05

(4E-05)

1E-05

8E-08

COCs

Arsenic 5E-06

Arsenic 2E-05

Benzo(a)pyrene 4E-06

Dibenz(a,h)anthracene 4E-06

n-Nitroso-di-n-propylamine 3E-06

Arsenic 2E-05

Benzo(a)pyrene 2E-06

Dibenz(a,h)anthracene 2E-06

n-Nitroso-di-n-propylamine 2E-06

Arsenic 5E-06

Benzo(a)pyrene 2E-06

Dibenz(a,h)anthracene 2E-06

n-Nitroso-di-n-propylamine 1E-06

None

HI

0.4

0.2

(0.2)

1

(1)

0.05

0.0004

COCs

None

None

None

None

None

ILCR > 1E-05 shown in bold.

Risk/hazard results for surface (0-1 ft bgs) and subsurface (1-3 ft bgs) soil.

Note: The estimated risks from exposure of these receptors to the background

concentration of arsenic (15.4 mg/kg) in surface soil are:

National Guard Trainee 9E-06

Security Guard/Maintenance Worker 6E-06

On-Site Resident Farmer: Adult 2E-05

On-Site Resident Farmer: Child 3E-05

Risks to these receptors from arsenic at 40 MM AOC are below the risks

associated with the background concentration of this metal.

The calculated ILCRs were compared to the range specified in the National Oil and

Hazardous Substances Pollution Contingency Plan of 1E-06 to 1E-04, or 1 in 1 million to

1 in 10,000 exposed person's chance of developing cancer if exposed as assumed in the

HHRA (EPA 1990). The ILCRs below 1E-04 are considered acceptable. ILCRs above

1E-04 are considered unacceptable. The range between 1E-06 and 1E-04 is of concern,

and any decisions to address ILCRs further in this range, either through additional study

or engineered control measures, should account for the uncertainty in the risk estimates.

Ohio EPA Division of Emergency and Remedial Response (DERR), uses 1 E-05 as the

official target risk goal for development of cleanup goals (Ohio EPA 2004).
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The total HI for all receptors assessed in this HHRA was < 1. This indicates that the

COPC at 40 mm Range do not pose a non-carcinogenic risk to receptors.

The total excess cancer risk for all COPCs for the anticipated future land-use (National

Guard Trainee) exceeds 1E-06, due primarily to arsenic, but is less than Ohio EPA's

target risk goal of 1E-05. Similarly, the total risk to the Security Guard/Maintenance

Worker exceeds 1E-06, due primarily to arsenic, but is equal to 1E-05.

The total risk for Resident Farmer exceeds 1E-05 due to arsenic and 3 SVOCs

[benzo(a)pyrene, dibenz(a,h)anthracene, and n-nitroso-di-n-propylamine). Individual

ILCRs for these SVOCs are each less than 1E-05 and all three of these SVOCs were non-

detect in all soil samples, removing them from further consideration.

The EPCs for arsenic (12 mg/kg in shallow surface soil (0-1 ft bgs), 19 mg/kg in

subsurface soil (1-3 ft bgs)) are similar to the background criteria of 15 mg/kg in shallow

surface soil (0-1 ft bgs) and 20 mg/kg in subsurface soil (1-3 ft bgs). This indicates, the

calculated cancer risk related to arsenic at the 40 mm Range does not exceed the cancer

risk for arsenic estimated for facility-wide background and will not be considered a

Constituent of Concern.

3.3.2 INDIRECT CONTACT

Detailed hazard and risk results for the Resident Farmer's indirect contact with COPCs in

surface soil are presented in Tables B-13 and B-14 and summarized in Table 4. Indirect

25 contact includes ingestion of venison, beef, milk, and vegetables. The Resident Farmer is

26 the only receptor potentially exposed by these indirect pathways.

Table 4. Summary of Risk Characterization Results for Indirect Contact with Shallow Surface Soil

(0-1 ft bgs)

30

Receptor

Resident Farmer

adult

Resident Farmer

child

ILCR

5E-03

5E-03

COCs

Arsenic 2E-03

Benzo(a)pyrene 4E-04

Dibenz(a,h)anthracene 9E-04

Hexachlorobenzene 5E-05

n-Nitroso-di-n-propylaminelE-03

Arsenic 2E-03

Benzo(a)pyrene 4E-04

Dibenz(a,h)anthracene 1E-03

Hexachlorobenzene 5E-05

n-Nitroso-di-n-propylamine 1E-03

HI

23

115

COCs

Aluminum 4

Arsenic 13

Thallium 4

2-Methyl-4,6-

dinitrophenol 2

Aluminum 18

Arsenic 61

Thallium 19

Vanadium 5

2-Methyl-4,6-

dinitrophenol 12

ILCR > 1E-05 and HI > 1 shown in bold.
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1

2 The total HI is > 1 due to four metals and 2-methyl-4,6-dinitrophenol. The EPCs for

3 arsenic and vanadium are less than background criteria. The EPC for chromium exceeds

4 the background criterion. Thallium background criterion for shallow surface (0-1 ft bgs)

5 soil was set to zero (0) because it was not detected in background. 2-Methyl-4,6-

6 dinitrophenol was non-detect in all soil samples.

7

8 The total risk across all COPCs exceeds 1E-05 due to arsenic and 4 SVOCs

9 [benzo(a)pyrene, dibenz(a,h)anthracene, hexachlorobenzene, and n-nitroso-di-n-

10 propylamine]. All four of these SVOCs were non-detect in all soil samples.

11

12 The EPCs for arsenic (12 mg/kg in shallow surface soil (0-1 ft bgs) 19 mg/kg in

13 subsurface soil (1 -3 ft bgs)) are similar to the background criteria of 15 mg/kg in shallow

14 surface soil (0-1 ft bgs) and 20 mg/kg in subsurface soil (1-3 ft bgs).. Thus, the cancer

15 risk related to arsenic at the 40 mm Range does not exceed the cancer risk for arsenic

16 estimated for facility-wide background.

17

18 3.4 UNCERTAINTIES

19 This section identifies the uncertainties associated with each step of the human health risk

20 assessment process, where possible. Uncertainties are not mutually exclusive.

21

22 3.4.1 HUMAN HEALTH UNCERTAINTIES ASSOCIATED WITH

23 DATA EVALUATION

24 In addition to the normal analytical uncertainty associated with all laboratory analysis,

25 the Data Evaluation process completed in the HHRA inserts more uncertainties.

26 Detection limits required for certain chemicals is often limited due to analytical methods.

27 Often detection limits are greater than risk-based screening levels (i.e., PRG

28 concentrations). Six chemicals were assessed in the HHRA using one-half their detection

29 limit. These chemicals were not detected in soil samples but their detection limits were

30 greater than PRGs. Risks from these chemicals should be considered as overestimated

31 based on the following observations:

32 • Very few organic chemicals were detected at the 40 mm Range. Only 2 SVOCs were

33 detected and one of these [bis(2-ethylhexyl)phthalate] is a common laboratory

34 contaminant.

35 •—There is no known source for these six chemicals at the 40 mm Range (although

36 PAHs do tend to be ubiquitous in the environment). There are no documented

37 sources for these six chemicals at the 40 mm range. However, in addition to being

38 ubiquitous in the environment, there is also the possibility that they are: site-related

39 due to previous Army activities.

40

41 The data evaluation includes comparison ofMDC to background criteria. Five inorganic

42 COPCs are identified based on this comparison; however, the EPCs for three of these

43 metals (aluminum, arsenic, and vanadium) are less than the background criteria for all

44 three soil depth horizons. Thallium background criterion for shallow surface (0-1 ft bgs)

45 soil was set to zero (0) because it was not detected in background. This metal was

46 detected in only 15% to 18% of shallow (0-1 ft bgs) and deep surface (0-3 ft bgs) soil
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1 samples. The EPC for thallium in subsurface (1-3 ft bgs) soil 1.08 mg/kg is only slightly

2 greater than the background criterion of 0.91 mg/kg. Only the EPCs for chromium in

3 shallow (0-1 ft bgs) (43.9 mg/kg) and deep (0-3 ft bgs) (33.6 mg/kg) surface soil exceed

4 the background criterion (17.4 mg/kg). The EPC for chromium in subsurface (1-3 ft bgs)

5 soil (19.2 mg/kg) is less than the background criterion (27.2 mg/kg) for this depth.

6 Therefore, risks calculated for all five of these metals are likely related to naturally

7 occurring background.

8

9 3.4.2 UNCERTAINTIES ASSOCIATED WITH EXPOSURE

10 ASSESSMENT

11 Several uncertainties associated with the various components of the exposure assessment

12 include uncertainties about the exposure pathway equations, exposure parameters, and

13 land-use scenarios.

14

15 For each primary exposure pathway chosen for analysis in this HHRA, assumptions are

16 made concerning the exposure parameters (e.g., amount of contaminated media a receptor

17 can be exposed to and intake rates for different routes of exposure) and the routes of

18 exposure. In the absence of site-specific data, the assumptions used are consistent with Ohio

19 EPA-approved default values, which are assumed to be representative of potentially exposed

20 populations (USACE 2004). All contaminant exposures are assumed to be from site-related

21 exposure media (i.e., no other sources contribute to the receptor's health risk). The

22 exposure scenarios are intended to over- rather than under-estimate risk. For example,

23 the intended future land-use includes National Guard Training; therefore, a National

24 Guard Trainee is a representative receptor. The National Guard Trainee scenario

25 assumes the same individual will train exclusively at the 40 mm Range for their entire

26 period of enlistment. Thus, while the receptor is representative of land-use at the 40 mm

27 Range, the details of the exposure scenario are conservative.

28

29 There is a significant amount of uncertainty attached to the risk assessment evaluation of

30 the ingestion of foodstuffs by the Resident Subsistence Farmer. The EPCs for aluminum

31 (12,400 mg/kg), arsenic (12.5 mg/kg), and vanadium (22.7 mg/kg) in shallow surface (0-

32 1 ft bgs) soil are less than the background criteria for the metals (17,700, 15.4, and 31.1

33 mg/kg respectively). Yet, the calculated His for these metals range from 4 to 61, and the

34 calculated ILCR for arsenic is 2E-03 for the Resident Subsistence Farmer ingesting

35 homegrown vegetables, beef, and milk products (the contribution from venison is

36 negligible). These very high hazard and risk results for metals at concentrations below

37 background are a symptom of the very conservative nature of the risk calculations for the

38 food ingestion pathways. The risks to these receptors are hypothetical at best. In the

39 United States, there are very few subsistence farmers and less subsistence farmers that

40 grow up on a farm and then continue to live there as adults. The amount of land required

41 to be a subsistence ranges from 0.25 acres to 2 acres per person for vegetarian diets (US

42 Agronomics). Overestimation of risk from this pathway results from a variety of factors

43 including:

44 • Conservative biotransfer factors often extrapolated from other chemicals;

45 • Conservative mass loading factors that assume 25 percent of the chemical in soil is

46 deposited on the vegetation and consumed by either an animal (beef and milk) or
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1 human receptor. In addition to this very high mass loading factor, it is assumed that

2 human receptors do not wash homegrown vegetables prior to consumption; ^^
3 • All of the chemicals are assumed to be 100 percent bioavailable at the detected or 1/2

4 detection limit concentrations, which would not occur for most chemicals;

5 • Despite these very conservative uptake assumptions, no loss of contaminants from the

6 soil over the 30-year exposure duration is assumed; and

7 • Conservative ingestion rates that assume a receptor consumes a large quantity of beef,

8 milk, and vegetables, and much or all of this food is raised within the 2 acre 40 mm

9 Range AOC.

10 While a land-use plan has been drafted for the RTLS, and OHARNG will control the

11 property, there is uncertainty in the details of the future land-use (e.g., if the perimeter

12 fence4s not maintained, land uses could change, a trespasser could enter the property, and

13 the like). There is little to no uncertainty associated with the assumption that the

14 RVAAP/RTLS will not be released for residential use; however, a Resident Subsistence

15 Farmer receptor was evaluated to provide a baseline scenario.

16

17 3.4.3 UNCERTAINTIES ASSOCIATED WITH THE TOXICITY

18 ASSESSMENT

19 The toxicological data (CSFs and RfDs) for dose-response relationships of chemicals are

20 frequently updated and revised, which can lead to overestimation or underestimation of

21 risks. These values are often extrapolations from animals to humans, and this can also

22 cause uncertainties in toxicity values. It is likely differences can exist in chemical

23 absorption, metabolism, excretion, and toxic response between animals and humans.

24 The carcinogenic potential of a chemical can be estimated through a two-part evaluation

25 involving:

26 (1) a Weight-of-Evidence (WOE) assessment to determine the likelihood that a chemical

27 is a human carcinogen, and

28 (2) a slope factor assessment to determine the quantitative dose-response relationship.

29

30 Uncertainties occur with both assessments. Chemicals fall into one of five groups on the

31 basis of WOE studies of humans and laboratory animals (EPA 2005):

32 • Group A - known human carcinogen;

33 • Group B - probable human carcinogen based on limited human data or sufficient

34 evidence in animals, but inadequate or no evidence in humans;

35 • Group C - possible human carcinogens;

36 • Group D - not classified as to human carcinogenicity; and

37 • Group E - evidence of no carcinogenic effects in humans. One COPC identified

38 at the 40 mm Range is a Group A carcinogen (arsenic); five are Group B

39 carcinogens [benzo(a)pyrene, bis(2-ethylhexyl)phthalate, dibenz(a,h)anthracene,

40 hexachlororbenzene, and n-nitroso-di-n-propylene].

41

42 No toxicity information is available for nitrocellulose. Therefore, until and unless

43 additional toxicity information allows the derivation of toxicity factors, potential risk

44 from this chemical cannot be quantified.

45
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1 3.4.4 UNCERTAINTIES ASSOCIATED WITH HUMAN HEALTH

2 RISK CHARACTERIZATION

3 Risk assessment, as a scientific activity, is subject to uncertainty. This is true even though

4 the methodology used in this HHRA follows EPA guidelines. As noted previously, the

5 risk evaluation in this report is subject to uncertainty pertaining to sampling and analysis,

6 selection of COPCs, exposure estimates, and availability and quality of toxicity data.

7 The risk characterization integrates the findings of the data analysis, exposure

8 assessment, and toxicity assessment; therefore, all of the uncertainties associated with

9 each of these steps impact the risk characterization. And the compounding conservatism

10 of the upper-bound assumptions used to compensate for uncertainties in each of these

11 steps result in over- rather than under-estimation of risk.

12 3.5 SUMMARY AND CONCLUSIONS

13 3.5.1 HUMAN HEALTH RISK ASSESSMENT
14 Calculated non-cancer His for direct contact are less than 1 for all receptors. Calculated

15 ILCRs are less than or equal to 1E-05 for National Guard Receptors (National Guard

16 Trainee and Security Guard/Maintenance Worker). Calculated ILCRs exceed 1E-05 for

17 the Resident Farmer scenario; however, risks are driven by background concentrations of

18 arsenic and the detection limits for 3 SVOCs not detected in any soil sample at the 40

19 mm Range.

20

21 4.0 ECOLOGICAL SCREENING

22

23 4.1 SCREENING FOR CONTAMINANTS OF POTENTIAL

24 ECOLOGICAL CONCERN

25 The screening to identify contaminants of potential ecological concern (COPECs)

26 consists of three sequential questions as follows:

27

28 1. Is maximum detected or maximum non-detected concentrations above the soil

29 ecological screening value (ESV), or if detected and below the ESV or there was no ESV,

30 is the analyte a persistent, bioaccumulative, and toxic (PBT) chemical?

31 No - eliminate

32 Yes - go to step 2.

33

34 2. Is maximum detected or maximum non-detected concentration above upper threshold

35 limit (UTL) background criterion (most inorganics) or no background criterion

36 (organics)?

37 No - eliminate

38 Yes - go to step 3.

39

40 3. Is analyte a Site Related Chemical (SRC) From Army Usage?

41 No - eliminate

42 Yes - COPEC.

43

44 Each step is now explained in greater detail below.
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1 For Concentrations Compared to BackgroundAndPBTEvaluation (Step 1) m

2 In step 1, we ask: Is MDC concentration (if there was at least one detection in the ""^^
3 applicable soil depth) or maximum non detect (if there were no detections in the

4 applicable soil depth) above the soil ESV, or if detected and below the ESV or there was

5 no ESV, is the analyte a PBT chemical?

6 • No - eliminate from further consideration

7 • Yes - go to step 2.

8 Step 1 entailed comparing maximum soil concentrations from the applicable depths

9 against soil ESVs. Several sources of ESVs were used from which a preferred ESV was

10 selected, except for substances that had a Plant Protection Level (PPL) as identified in

11 Report on the Draft Biological Field-Truthing Effort at Winklepeck Burning Grounds

12 (SAIC 2002). The hierarchy for selection of the ESV, in order of preference (Ohio EPA

13 2003) was as follows:

14 • Efroymson, R.A., G.W. Suter II, B.E. Sample, and D.S. Jones, 1997a.

15 Preliminary Remediation Goalsfor Ecological Endpoints. ES/ER/TM-162/R2.

16 • Efroymson, R.A., M.E. Will, and G.W. Suter II, 1997b. Toxicological

17 Benchmarksfor Screening Contaminants ofPotential Concern for Effects on Soil

18 and Litter Invertebrates and Heterotrophic Process: 1997 Revision. ES/ER/TM-

19 126/R2.

20 • Efroymson, R.A., M.E. Will, G.W. Suter II, and A.C. Wooten, 1997c.

21 Toxicological Benchmarks for Screening Contaminants ofPotential Concern for

22 Effects on Terrestrial Plants: 1997 Revision. ES/ER/TM-85/R3.

23 • U.S. EPA, 1999a. Ecological Data Quality Levels (EDQL), U.S. EPA, Region 5,

24 Final Technical Approach for Developing EDQLs for RCRA Appendix IX

25 Constituents and Other Significant Contaminants of Concern. However, that

26 reference has been superseded by U.S.EPA, 2003. Ecological Screening Levels

27 for Region 5 Corrective Action. Thus, updated EPA (2003 a) values were used as

28 the fourth source of ESVs.

29 The soil ESVs and PPLs are presented in Appendix Table C-2. Results of the screening

30 of chemicals in soil samples to ESVs for shallow surface (0 to 1 ft bgs), subsurface (1 to

31 3 ft bgs), and deep surface (0 to 3 ft bgs) are presented in Appendix Tables C-3 through

32 C-5, respectively.

33

34 PBT compounds as defined by Ohio EPA (2003) were identified at the AOC for

35 inorganics and included cadmium, lead, mercury, and zinc; whereas, organic PBTs are

36 analytes whose log octanol-water partition coefficient (Log Kow) is greater than or equal

37 to 3.0 (Appendix Table C-l). PBT chemicals are especially prone to bioaccumulate in

38 biota; thereby, they are capable of being passed up the food chain and causing exposure

39 (and therefore potential adverse impacts) to animals that ingest prey that contain the

40 bioaccumulated analytes.

41

42
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1 Comparison AgainstBackground

2 In step 2 we ask: Is maximum detected or maximum non-detected concentration above

3 the background 95% UTL or are there no background data?

4 • No - eliminate from further consideration

5 • Yes - go to step 3.

6 Results of the screening against background UTL for shallow surface (0 to 1 ft bgs),

7 subsurface (1 to 3 ft bgs), and deep surface (0 to 3 ft bgs) are presented in Appendix

8 Tables C-3 through C-5, respectively.

9

10 Role ofSite-related Compounds

11 In step 3 we ask: Is the analyte a SRC (from Army usage)?

12 • No - eliminate from further consideration

13 • Yes-COPEC.

14 The non-SRCs per Army usage include the following: metals - iron; organics-

15 semivolatiles - 2,4-dimethylphenol, 2-chloronaphthalene, benzo(a)pyrene,

16 dibenzo(a,h)anthracene, and hexachloro-butadiene. The concentrations of organic

17 compounds were less than instrument detection limits. Likewise 2,4-dimethylphenol, 2-

18 chloronaphthalene and hexachloro-butadiene are commonly found in transformer and

19 hydraulic fluids so if these chemicals were released at the site, their concentrations in soil

20 sample would be expected to exceed low instrument detection limits. Concentrations of

21 two chemicals, benzo(a)pyrene, and dibenzo(a,h)anthracene were less than those

22 commonly reported as anthropogenic levels.

23

24 Summary ofScreeningfor COPECs

25 COPECs were identified as analytes meeting all of the following criteria: (1) maximum

26 detect or maximum non-detect concentrations exceeded the ESV (or if detected but

27 maximum detect was below ESV or no ESV but was a PBT chemical), (2) maximum

28 detect or maximum non-detect concentrations exceeded the background 95% UTL, and

29 (3) the analyte was a SRC. Results of the screening for SRCs and identification of the

30 COPECs for shallow surface (0 to 1 ft bgs), subsurface (1 to 3 ft bgs), and deep surface

31 (0 to 3 ft bgs) are presented in Appendix Tables C-3 through C-5, respectively. The

32 COPECs were carried forward for further evaluation of ecological receptor-specific risks

33 to identify contaminants of ecological concern (Section 4.2).

34

35 4.1.1 ECOLOGICAL SCREENING VALUE COMPARISON

36 RESULTS

37 Chemicals identified as COPECs (App C, Tables C-3, C-4 and C-5) are summarized in

38 Table 5 and below.

39

40 Explosives

41 • 2,6-dinitrotoluene — Shallow surface (0-1 ft bgs), subsurface (1-3 ft bgs), and

42 deep surface (0-3 ft bgs) maximum non detected concentrations (MNDC) for 2,6-

43 dinitrotoluene exceeded eco-criteria, there were no background concentrations,

44 and the analyte is a SRC.
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1

2 Metals

3 • Aluminum— Shallow surface (0-1 ft bgs), subsurface (1-3 ft bgs), and deep

4 surface (0-3 ft bgs) MDCs for aluminum exceeded eco-criteria and background

5 concentrations and the analyte is a SRC.

6 • Arsenic— Shallow surface (0-1 ft bgs), subsurface (1-3 ft bgs), and deep surface

7 (0-3 ft bgs) MDCs for arsenic exceeded eco-criteria and background

8 concentrations and the analyte may be SRC.

9 • Cadmium— Shallow surface (0-1 ft bgs), subsurface (1-3 ft bgs), and deep

10 surface (0-3 ft bgs) MDCs for cadmium did not exceed eco-criteria but did exceed

11 background concentrations and the analyte is a PBT and may be SRC.

12 • Chromium— Shallow surface (0-1 ft bgs), subsurface (1-3 ft bgs), and deep

13 surface (0-3 ft bgs) MDCs for chromium exceeded eco-criteria and background

14 concentrations and the analyte is a SRC.

15 • Chromium, hexavalent— Shallow surface (0-1 ft bgs) MDCs for chromium,

16 hexavalent exceeded eco-criteria, there were background concentrations, and the

17 analyte is a SRC. Subsurface (1-3 ft bgs) and deep surface (0-3 ft bgs) MNDC

18 also exceeded eco-criteria, there were background concentrations, and the analyte

19 is a SRC.

20 • Cobalt— Subsurface (1-3 ft bgs) and deep surface (0-3 ft bgs) MDCs for cobalt

21 exceeded eco-criteria and background concentrations and the analyte may be

22 SRC.

23 • Copper— Shallow surface (0-1 ft bgs), subsurface (1-3 ft bgs), and deep surface

24 (0-3 ft bgs) MDCs for copper exceeded eco-criteria and background

25 concentrations and the analyte is a SRC.

26 • Lead— Shallow surface (0-1 ft bgs) and deep surface (0-3 ft bgs) MDCs for lead

27 exceeded eco-criteria and background concentrations and the analyte is a PBT and

28 SRC. The subsurface (1-3 ft bgs) MDC for lead did not exceed the eco-criteria,

29 but did exceed background and the analyte is a PBT and SRC.

30 • Mercury— Shallow surface (0-1 ft bgs) MNDC for mercury exceeded eco-

31 criteria and background concentrations and the analyte is a PBT and SRC.

32 • Nickel— Deep surface (0-3 ft bgs) MDC for nickel exceeded eco-criteria and

33 background concentrations and the analyte is a PBT and SRC.

34 • Thallium— Shallow surface (0-1 ft bgs), subsurface (1-3 ft bgs), and deep

35 surface (0-3 ft bgs) MDCs for thallium exceeded eco-criteria and background

36 concentrations and the analyte may be SRC.
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1 • Vanadium— Shallow surface (0-1 ft bgs) and deep surface (0-3 ft bgs) MDCs for

2 vanadium exceeded eco-criteria and background concentrations and the analyte

3 may be SRC.

4 • Zinc— Shallow surface (0-1 ft bgs) and deep surface (0-3 ft bgs) MDCs for zinc

5 exceeded eco-criteria and background concentrations and the analyte is a PBT and

6 SRC.

7

8 Pesticides/PCBs

9 • 4,4 -DDE— Shallow surface (0-1 ft bgs) and deep surface (0-3 ft bgs) MDCs for

10 4,4-DDE did not exceed eco-criteria but there were no background concentrations

11 and the analyte is a PBT and may be SRC.

12 • Aldrin— Shallow surface (0-1 ft bgs) and deep surface (0-3 ft bgs) MDCs for

13 aldrin did not exceed eco-criteria but there were no background concentrations

14 and the analyte is a PBT and may be SRC.

15 • Dieldrin— Shallow surface (0-1 ft bgs) and deep surface (0-3 ft bgs) MNDCs for

16 dieldrin exceeded eco-criteria, there were no background concentrations, and the

17 analyte is a PBT and SRC.

18 • Endrin aldehyde— Shallow surface (0-1 ft bgs) and deep surface (0-3 ft bgs)

19 MDCs for endrin aldehyde did not exceed eco-criteria but there were no

20 background concentrations and the analyte is a PBT and may be SRC.

21 • Heptachlor— Shallow surface (0-1 ft bgs) and deep surface (0-3 ft bgs) MDCs

22 for heptachlor did not exceed eco-criteria but there were no background

23 concentrations and the analyte is a PBT and may be SRC.

24 • Lindane— Shallow surface (0-1 ft bgs) and deep surface (0-3 ft bgs) MDCs for

25 lindane did not exceed eco-criteria but there were no background concentrations

26 and the analyte is a PBT and may be SRC.

27 Semivolatiles

28 • 3,3-dichlorobenzidme— Subsurface and deep surface MNDCs for 3,3'-

29 dichlorobenzidine exceeded eco-criteria, there were no background

30 concentrations, and the analyte is a PBT and SRC.

31 • Bis(2-ethylhexyl)phthalate— Shallow surface (0-1 ft bgs) and deep surface (0-3

32 ft bgs) MDCs for Bis(2-ethylhexyl)phthalate did not exceed eco-criteria, but there

33 were no background concentrations, and the analyte is a PBT and SRC.

34 Volatiles

35 • 1,2-dimethylbenzene— Subsurface (1 -3 ft bgs) and deep surface (0-3 ft bgs)

36 MDCs for 1,2-dimethylbenzene had no eco-criteria but there were no background

37 concentrations, and the analyte is a PBT and may be SRC.
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1 Many analytes were eliminated from further consideration because they did not meet tho

2 criteria for COPECs. The eliminated analytes are summarized by analytical classes as

3 follows:

4

5 Explosives

6

7 •—Shallow surface (01ft bgs), subsurface (13ft bgs), and deep surface (03ft bgs)

8 each had 16 explosives eliminated from further consideration.

10

11 •—The shallow surface (0 1 ft bgs) had 13 metals eliminated from further

12 consideration, whereas the subsurface had 14 metals eliminated and deep surface

13 had 12 metals eliminated.

14 PcsticidesWCBs

15

16 •—The shallow surface (0 1 ft bgs) and deep surface (0 3 ft bgs) each had 23

17 pesticides/PCBs eliminated from further consideration, whereas the subsurface

18 had 29 pesticideo/PCBs eliminated.

19 Scmivolatiles

20

21 •—The shallow surface (0 1 ft bgs) had 51 SVOCs eliminated from further

22 consideration, whereas the subsurface had 61 SVOCs eliminated and deep surface

23 had 60 SVOCs eliminated.

24 Volatilcs

25

26 •—The subsurface and deep surface both had 15 VOCs eliminated from further

27 consideration, whereas the shallow surface soil (01ft bgs) had 16 VOCs

28 eliminated.

29

30 4.2 IDENTIFICATION OF CONTAMINANTS OF ECOLOGICAL

31 CONCERN (COECs)

32 COPECs from the three soil depths were further evaluated to determine whether they

33 posed receptor-specific risks. A ratio was calculated by dividing the expected exposure

34 concentrations (estimated doses) to receptor-specific toxicity reference values (TRVs).

35 The resulting ratio was deemed a hazard quotient (HQ). Because TRVs represent

36 concentrations below which adverse impacts are not expected to occur, exposure

37 concentrations or doses that exceed the TRV, that result in HQs greater than 1, indicate

38 the concentration of the chemical may have potential to impact ecological receptors.

39

40 EcologicalReceptors

41 Six terrestrial receptors, including plants, terrestrial invertebrates (i.e. earthworms),

42 Eastern cottontail rabbits (Sylvilagusfloridanus) (rabbits), short-tailed shrews (Blarina
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1 brevicauda) (shrews), red foxes {Vulpes vulpes) (foxes), and red-tailed hawks (Buteo

2 jamaicensis) (hawks) were selected for evaluation of ecological risks to identify COECs.

3 The selection of the specific receptors is consistent with recommended guidance from

4 Ohio EPA (2003) and USACE (2003). Plants and earthworms represent receptors

5 exposed by direct contact to soil. Rabbits represent herbivores whereas shrews represent

6 insectivores. Foxes and hawks represent carnivores (top predators). Per Ohio EPA

7 (2003), only the PBT COPECs were evaluated for foxes and hawks.

8

9 Exposure

10 Detailed descriptions of the methods for calculating exposures for the terrestrial receptors

11 in this study are presented in Ohio EPA (2003), so the methods are only briefly discussed

12 herein. Exposures for all the receptors were calculated using the RME soil concentration

13 for the applicable depth. The RME is defined as the lower value among the maximum

14 detect concentration and the 95% UCL.

15

16 For plants and earthworms, the exposure concentration is the soil RME because these

17 receptors are assumed to receive exposure via direct contact with the surrounding soil.

18 Thus, these receptors have direct exposure to soil COPECs.

19

20 For wildlife receptors (rabbits, shrews, foxes, and hawks), exposure doses to COPECs are

21 indirect because they are based on calculated average daily doses (ADDs) for ingested

22 plant food (ADDP), animal food (ADDA), and soil (ADDS) (Ohio EPA 2003). The ADDs

23 represent doses of a COPEC ingested by a receptor and are expressed as mass of COPEC

24 ingested concentration per kilogram body weight per day. The ADDs are based on the

25 receptor's dietary, body weight, and home range parameters, as well as various

26 bioaccumulation factors and area use factors (AUFs). More specifically, the ADDs are

27 based on the receptor's daily food intake rates, which include fractions of diet that are

28 plants, animals, and soil. Bioaccumulation factors used for calculating ADDs included

29 soil-to-plant (vegetative parts) (SPv), soil-to-plant (reproductive parts) (SPr), soil-to-

30 invertebrates (BAFi), and animal-to-mammal and animal-to-bird transfer factor (BAF

31 TP). AUFs are ratios of the receptor's home range relative to the area of the exposure

32 unit. AUFs greater than 1 are rounded to 1. The receptor parameters for rabbits, shrews,

33 foxes, and hawks are presented in Appendix Tables C-6 through C-9, respectively.

34 Bioaccumulation factors are presented in Appendix Table C-10. AUFs and receptor

35 ingestion rates are presented in Appendix Tables C-l 1 and C-12, respectively.

36 More details are available in the Ohio EPA (2003) and the Army COE (USACE 2003) on

37 the exposure equations for each of the receptor.

38

39 EcologicalEffects

40 Ecological effects to the receptors are represented by receptor- and chemical-specific

41 TRVs. The TRVs for plants and earthworms are mostly based on lowest observed

42 adverse effect levels (LOAELs). The plant TRVs were obtained from Efroymsom et al.

43 (1997c) (Appendix Table C-13), whereas the earthworm TRVs were obtained from

44 Efroymson et al. (1997b) (Appendix Table C-14).

45
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1 The TRVs for mammals and birds were based on no observed adverse effect levels

2 (NOAELs) and obtained from various sources (Appendix Tables C-15 through C-18).

3 Test studies based on chronic duration were the preferred duration, so TRVs for

4 chemicals whose original studies were based on acute or subchronic durations were

5 multiplied by 0.1 to correct for the shorter durations. The preferred endpoint from the test

6 studies was a NOAEL, so if the endpoint was a LOAEL or other endpoint, the original

7 toxicity benchmark was multiplied by 0.1 to obtain the estimated NOAEL.

8

9 COECIdentification

10 COEC identification was performed by calculating receptor-specific HQs for the

11 COPECs from each of the soil depths. The HQs were obtained by dividing either the

12 RME soil concentrations (for plants and earthworms) or total ADDs (for wildlife

13 receptors) by the receptor-specific TRVs for the corresponding COPECs. COECs were

14 identified as any COPECs meeting one of the following conditions for at least one

15 receptor at the applicable soil depth: 1) having an HQ greater than 1, or 2) not having a

16 TRV. Appendix Tables C-19 through C-33 shows the HQ calculations and COEC

17 identifications for all of the receptors for all three soil depths.

J
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1

2

Table 5. Summary of Soil COPECs Following the ESV Screening Step and COECs Following

HQ Calculations for the 40 mm Range, RVAAP

SRC

Organics-Explosives

2,6-Dinitrotoluene

Metals

Aluminum

Arsenic

Cadmium

Chromium

Chromium, hexavalent

Cobalt

Copper

Lead

Mercury

Nickel

Thallium

Vanadium

Zinc

Soil Depth (O-lft; 1-3 ft; 0-3ft bgs)

Shallow Surface

COPEC

X

X

X

X

X

X

„

X

X

X

X

X

X

Organics-Pesticides/PCBs

4,4'-DDE

Aldrin

Dieldrin

Endrin aldehyde

Heptachlor

Lindane

X

X

X

X

X

X

Organics - Semivolatiles

3,3 '-Dichlorobenzidine

Bis(2-ethylhexyl)phthalate

Organics- Volatiles

1,2-Dimethylbenzene

_-

X

—

COEC

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Subsurface

COPEC

X

X

X

X

X

X

X

X

X

—

—

X

—

—

—

~

~

~

—

X

—

X

COEC

X

X

X

X

X

X

X

X

X

Deep Surface

COPEC

X

X

X

X

X

X

X

X

X

~

X

X

X

X

X

X

X

X

X

X

X

X

X

COEC

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

ESV = ecological screening value

RVAAP = Ravenna Army Ammunition Plant

COPEC = chemical of potential ecological concern

"X" = the analyte is a COPEC at this soil depth

"--" = the analyte was not a COPEC at this soil depth

"..." = the COPEC was not a COEC at this soil depth
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1 4.2.1 COPECS ELIMINATED FROM BEING COECS

2 Several metals were eliminated from further consideration because their HQs were less

3 than 1. The eliminated metals are summarized as follows:

4 • Cadmium, copper, and lead were eliminated from further consideration for

5 shallow surface (0-1 ft bgs), subsurface (1-3 ft bgs), and deep surface (0-3 ft bgs).

6 • Mercury was eliminated from further consideration for shallow surface (0-1 ft

7 bgs) depth.

8 • Nickel was eliminated from further consideration for the combined depth.

9

10 4.2.1.1 EVALUATION OF COECS BASED ON RECEPTOR-

11 SPECIFIC HAZARD QUOTIENTS

12 Using RME soil concentrations and receptor-specific NOAEL TRVs [except for

13 LOAELs for plants and earthworms], the following COECs were identified based on

14 having an HQ greater than 1 for at least one receptor (Table 6) and are discussed below.

15 In addition, there are COECs identified that are based on having no TRVs for at least one

16 receptor, and those COECs are also summarized below.

17

18 4.2.1.2 COECS BASED ON AN HQ GREATER THAN ONE

19 Explosives

20 Shallow surface (0-1 ft bgs), subsurface (1-3 ft bgs), and deep surface (0-3 ft bgs) each

21 had no COECs based on HQs greater than 1 for any receptor.
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Table 6. Summary Table of Hazard Quotients Exceeding 1 in 40 mm Range Soils

COEC With an HQ

Hazard Quotient Magnitude

KHQ<10 10<HQ<100 HQ>100

Shallow Surface Soil (0 to lft)

Organics-Explosives

Metals

Aluminum

Arsenic

Chromium

Thallium

Vanadium

Zinc

Organics-Pesticides/PCBs

Organics-Semivolatiles

Organics- Volatiles

— — —

~

4 (shrew)

1 (plant)

7 (shrew)

-

1 (plant)

—

54 (rabbit)

~

44 (plant)

—

11 (plant)

10 (shrew)

—

—

—

—

785 (shrew)

248 (plant)

—

110 (earthworm)

—

~

—

—

—

Subsurface Soil (1 to 3 ft)

Organics-Explosives

Metals

Aluminum

Arsenic

Chromium

Thallium

Vanadium

Organics-Pesticides/PCBs

Organics-Semivolatiles

Organics- Volatiles

— —

~

7 (shrew)

1 (plant)

1 (rabbit)

~

1 (plant)

~

—

59 (rabbit)

48 (earthworm)

19 (plant)

10 (shrew)

12 (plant)

11 (shrew)

—

—

861 (shrew)

272 (plant)

—

~

~

—

—

Deep Surface Soil (0 to 3 ft)

Organics-Explosives — ~ ~
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2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Table 6. Summary Table of Hazard Quotients Exceeding 1 in 40 mm Range Soils (Continued)

COEC With an HQ

Hazard Quotient Magnitude

KHQ<10 10 < HQ <100 HQ > 100

Metals

Aluminum

Arsenic

Chromium

Thallium

Vanadium

Zinc

Organics-Pesticides/PCBs

Organics-Semivolatiles

Organics- Volatiles

-

5 (shrew)

2 (plant)

1 (rabbit)

-

7 (shrew)

-

1 (plant)

..

55 (rabbit)

84 (earthworm)

34 (plant)

..

11 (plant)

10 (shrew)

--

..

..

~

798 (shrew)

252 (plant)

~

-

—

—

—

~

COEC = chemical of ecological concern

HQ = hazard quotient

"--" = analyte either was not a COPEC or had

COPEC = chemical of potential ecological

Metals

Aluminum — Shallow surface (0-1 ft bgs), subsurface (1-3 ft bgs), and deep

surface (0-3 ft bgs) RMEs for aluminum produced HQs > 100 for shrews and

plants, with the highest HQs in the subsurface soil (861 for shrews, 272 for

plants).

Arsenic— Subsurface and deep surface RMEs for arsenic produced HQs between

1 and 9 for shrews, plants, and rabbits, with the highest HQ in the subsurface soil

(7) for shrews. The HQs for shrews and plants also were between 1 and 9 in

shallow surface (0-1 ft bgs) soil.

Chromium — Shallow surface (0-1 ft bgs), subsurface (1-3 ft bgs), and deep

surface (0-3 ft bgs) RMEs for chromium produced HQs between 10 and 110 for

shrews and plants, with the highest HQ (110) for earthworms in the shallow

surface (0-1 ft bgs) soil. The highest HQ for plants (44) was also in shallow

surface (0-1 ft bgs) soil. Subsurface soil had the lowest HQs for chromium among

the 3 depths.

Thallium — Shallow surface (0-1 ft bgs), subsurface (1-3 ft bgs), and deep

surface (0-3 ft bgs) RMEs for thallium produced HQs between 1 and 10 for

shrews, plus and HQ of 1 for plants in the subsurface soil. The highest HQ was

for shrews (10) at the subsurface soil.
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1 • Vanadium — Shallow surface (0-1 ft bgs), subsurface (1-3 ft bgs), and deep

2 surface (0-3 ft bgs) RMEs for vanadium produced HQs between 10 and 100 for

3 shrews and plants, with the highest HQs in the subsurface soil (12 for plants, 11

4 for shrews).

5 • Zinc — Shallow surface (0-1 ft bgs) and deep surface (0-3 ft bgs) RMEs for zinc

6 produced an HQ of 1 for plants. No HQs exceeded 1 for any receptor for the

7 subsurface soil.

8

9 Pesticides/PCBs

10 • There were no HQs for pesticides/PCBs that exceeded 1 for any receptor exposed

11 to shallow surface (0-1 ft bgs), subsurface (1-3 ft bgs), or deep surface (0-3 ft

12 bgs).

13

14 SVOCs

15 • There were no HQs for SVOCs that exceeded 1 for any receptor exposed to

16 shallow surface (0-1 ft bgs), subsurface (1-3 ft bgs), or deep surface (0-3 ft bgs).

17 VOCs

18 • There were no HQs for VOCs that exceeded 1 for any receptor exposed to

19 shallow surface (0-1 ft bgs), subsurface (1-3 ft bgs), or deep surface (0-3 ft bgs).

20

21

22 4.2.1.3 COECS BASED ON ABSENCE OF TRVS
23 There were COECs identified based on an absence of TRVs for at least one receptor, and

24 they are summarized below.

25

26 Explosives

27 • 2,6-Dinitrotoluene — This was the only COEC for explosives based on "No

28 TRV" but was a COEC for shallow surface (0-1 ft bgs), subsurface (1-3 ft bgs),

29 and deep surface (0-3 ft bgs).

30

31 Metals

32 • Chromium, hexavalent - This was a metal COEC based on "No TRV" for shallow

33 surface (0-1 ft bgs), subsurface (1-3 ft bgs), and deep surface (0-3 ft bgs).

34

35 • Cobalt - This was a metal COEC based on "No TRV" for subsurface and deep

36 surface.

37 Pesticides/PCBs

38 • Six pesticides were COECs based on "No TRV" for shallow surface (0-1 ft bgs)

39 and deep surface (0-3 ft bgs), but there were no pesticide/PCBs COECs based on

40 "No TRV" for subsurface.

41

42

43

44
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1 SVOCs

2 • 3,3' -dichlorobenzidine — This was a SVOC COEC based on "No TRV" for

3 subsurface and deep surface.

4 • Bis(2-ethylhexyl)phthalate — This was a SVOC COEC based on "No TRV" for

5 shallow surface (0-1 ft bgs) and deep surface (0-3 ft bgs).

6 VOCs

• 1,2-Dimethylbenzene — This was a VOC COEC based on "No TRV" for

8 subsurface and deep surface.

9

10 4.3 SUMMARY AND CONCLUSIONS

11

12 4.3.1 ECOLOGICAL RISK ASSESSMENT

13 Twenty-three SRCs were identified as COPECs because their concentrations exceeded an

14 ESV, exceed background criterion, had no ESV, or were PBT compounds detected above

15 background (Table 5). HQs were calculated for exposure of ecological receptors to

16 COPECs using RME concentrations. Any COPEC that had at least one HQ greater than

17 1 or lacked a TRV for at least one receptor remained as a COEC. COECs are also shown

18 on Table 5.

19

20 Five metal COPECs (cadmium, copper, lead, mercury, and nickel) were eliminated from

21 being COECs based on low HQ values. There were no COECs based on HQs greater

22 than 1 for explosives, pesticides/PCBs, SVOCs, or VOCs, nor any HQs greater than 1 for

23 top predators (e.g., hawks and shrews).

24

25 Six metals were COECs because their HQ values exceeded 1. These are aluminum,

26 arsenic, chromium, thallium, vanadium, and zinc. Aluminum had the highest HQs (861

27 for shrews and 272 for plants), followed by the HQ for chromium (110) for earthworms.

28 Several COECs were based on an absence of having a TRV for at least one receptor,

29 including one explosive (2,6-dinitrotoluene), one metal (chromium, hexavalent),

30 6 pesticides, two SVOCs [3,3' -dichlorobenzidine and bis(2-ethylhexyl)phthalate], and

31 one VOC (1,2-dimethylbenzene) (the uncertainties due to lacking a TRV for at least one

32 receptor are discussed further in Section 4.3.2.3).

33

34 Based upon results of this ecological assessment, concentrations of six metals may

35 exceed concentrations that are protective of certain ecological receptors if assumptions

36 used in estimating exposure point concentrations are met. There is potential for impact

37 for certain terrestrial receptors at 40 mm Range if exposure assumptions are met.

38

39 4.3.2 UNCERTAINTIES FOR ECOLOGICAL RISK ASSESSMENT

40 Uncertainties are discussed briefly in this section by the four interrelated steps of the EPA

41 approach to a ERA: problem formulation, exposure assessment, effects assessment, and

42 risk characterization. There is also a section about the lack of influence of any runoff

43 from 40 mm Range to the nearby Fuze and Booster ponds.

44
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1 4.3.2.1 UNCERTAINTIES ASSOCIATED WITH PROBLEM

2 FORMULATION

3 The concentrations of COECs in soil at the 40 mm Range were based on a limited

4 number of samples, especially for organic chemicals. It was assumed that chemical

5 concentrations were uniform over the 40 mm Range although concentrations actually

6 differed from sample to sample. Variations among chemical constituents are expected in

7 the environment because of compositional and distributional heterogeneity. Some

8 constituents that may not be above background concentrations have been included in the

9 conservative analysis (see Section 4.3.2.4). For other COECs, use of the 95th percentile
10 upper confidence limit (UCL95) of the mean or the maximum concentration likely

11 overestimates rather than underestimates the actual exposure concentrations of COECs.

12

13 Representative ecological receptors (plants, earthworms, cottontail rabbits, shrews, red

14 foxes, and red-tailed hawks) were used to estimate risks. These receptors or those

15 represented by these animals are known to be at the site. Other receptors at the site could

16 be more or less sensitive to COEC exposure than the representative receptors. It is also

17 uncertain that the receptors are uniformly distributed, as is implied in the problem

18 formulation.

19

20 4.3.2.2 UNCERTAINTIES ASSOCIATED WITH EXPOSURE

21 ASSESSMENT

22 Assumptions made in the exposure assessment include the assumption that all COECs in

23 soil are completely bioavailable. This assumption likely overestimates exposure (refer to

24 Sections 4.3.2.3 and 4.3.2.4). In addition, exposure models include bioaccumulation

25 factors (BAFs) that are used to calculate the movement of COECs through the food

26 chain. Measured BAFs are not available for some COECs at the 40 mm Range. Instead,

27 BAFs may be calculated from empirical formulas or may be default values. For example,

28 BAF-S values for metals that do not have measured values are 0.22, the mean of

29 measured values reported by U.S. EPA (1999b). This mean value for published BAFs

30 surely overestimates bioaccumulation for many of the metals for which values have not

31 been published. Assumptions used to estimate how often a particular receptor utilizes a

32 site are not fully addressed by application of AUFs. These type of assumptions are

33 particularly true for upper level consumers such as foxes and hawks that have a large

34 home range.

35

36 4.3.2.3 UNCERTAINTIES ASSOCIATED WITH EFFECTS

37 ASSESSMENT

38 TRVs are intended to be the highest exposure concentrations that will not cause harm to

39 individuals and ecological populations. However, none of the TRVs were derived from

40 studies of populations. The best TRVs are NOAELs from chronic studies of reproductive

41 success, but many of the TRVs are extrapolated from LOAELs, from subchronic or acute

42 studies, and even from acute LD50 values. The conversion factors used to calculate TRVs

43 are rather arbitrary, and there is uncertainty that they are reliable.

44
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1 In addition, it is uncertain that laboratory toxicological studies accurately predict the \
2 toxicity of COPECs in environmental settings. For example, COPECs in nature may not ^^
3 be biologically available or they may not have the potential to impact usually more

4 resistant wildlife. Comparisons of long term (chronic values) are generally not truly

5 representative of long term studies for wildlife. Wild life are likely to be less accessible

6 of certain reproductive effects when compared to laboratory a-reared animals. For

7 example, wildlife has certain visual cues used to select their appropriate breeding area or

8 nesting habitat. These visual cues are not activated in the laboratory - reared animals.

9 The measured effect manifested in the test populations may not be seen in wildlife

10 populations. This is particularly true of aluminum, which had HQs of 44 for plants, 110

11 for earthworms, 54 for cottontail rabbits, and 785 for shrews.

12

13 EPA (2003b) states "comparisons of total aluminum concentrations in soil samples to

14 soluble aluminum-based screening values are deemed by EPA to be inappropriate."

15 Rather than establishing a numerical value of a soil screening benchmark for aluminum,

16 EPA and the Army recommend that aluminum is not a COPEC unless the soil pH is

17 below 5.5 (EPA 2003b). In fact, soil pH at RVAAP is greater than 6. Therefore, the

18 TRVs for aluminum likely do not represent actual toxicity to ecological receptors. In

19 addition, populations may respond to chronic exposure by developing resistance to the

20 toxic effects or by increasing reproductive rates to compensate for lower survival of

21 offspring. For these and other reasons, TRVs used in the risk assessment may

22 underestimate but usually overestimate the risk to ecological receptors.

23

24 4.3.2.4 UNCERTAINTIES ASSOCIATED WITH ECOLOGICAL

25 RISK CHARACTERIZATION

26 In this section all the various uncertainty elements combine to result in uncertainty about

27 the findings in the risk characterization.

28

29 At the 40 mm Range, each of the receptors is at risk of toxicity from a few COECs, as

30 indicated by HQs greater than 1 (Table 6, above) or by having no TRV. It is not certain

31 that these criteria actually represent ecological risk, or if so, that the risks justify further

32 actions such as any more study. The following discussion addresses uncertainties of the

33 risk characterization phase of this ecological assessment. The application of these

34 uncertainties is shown on Table 7.

35

36 1. COECs that were not detected

37 Concentrations of chemicals that were measured as non-detectable (non-detects) were

38 carried through the risk assessment because of concern that they may be present at

39 concentrations above ESLs but below detection limits. However, non-detected COECs

40 cannot be remediated because neither their location nor their toxicity at that location is

41 known. Therefore, non-detects provide some useful information for decision-making but

42 are likely an overestimation of potential risk..

43

44 If the maximum reported detection limit of a COEC is below the ESV, it can safely be

45 concluded that no sample whose concentration is below the detection limit exceeded the

46 ESV. The non-detect COECs were 2,6-dinitrotoluene, hexavalent chromium, and

53



Draft Document - Subject to Internal Review and Revision

1 dieldrin in shallow surface (0-1 ft bgs) soil; 2,6-dinitrotoluene, hexavalent chromium, and

2 3,3'-dichlorobenzidine in subsurface soil (1-3 FT BGS); and 2,6-dinitrotoluene,

3 hexavalent chromium, dieldrin, and 3,3'-dichlorobenzidine in deep surface soil (0-3 FT

4 BGS) (Table 7). Of these, only dieldrin in subsurface soil had a maximum detection limit

5 (0.0021 mg/kg) that was below the ESV (0.0024 mg/kg). Therefore, dieldrin was

6 eliminated as a COEC in subsurface soil (1 to 3 ft) but retained in shallow surface soil (0

7 - 1 ft bgs) and deep surface soil (0 - 3 ft bgs). 2,6-Dinitrotoluene, hexavalent chromium,

8 and 3,3'-dichlorobenzidine were not detected, but they were retained at all depths for

9 further evaluation because it is not certain that non-detected concentrations are below

10 ESVs.

11

12 2. COECs with HQs less than 1

13 The remaining COECs included several that were retained because a TRV for at least one

14 receptor was not available. COPECs that lacked a TRV for any receptor were

15 conservatively classified COECs in the HQ screen. However, if there is evidence to

16 support that exposures are not harmful to receptors for which TRVs are available, it is

17 likely that the COEC can safely be eliminated. COECs that had been retained because of

18 a lack of published TRVs were 2,6-dinitrotoluene, hexavalent chromium, pesticides (4,4'-

19 DDE, aldrin, dieldrin, endrin aldehyde, heptachlor, and lindane) and

20 bis(2-ethylhexyl)phthalate in shallow surface (0-1 ft bgs) soil; 2,6-dinitrotoluene,

21 hexavalent chromium, cobalt, 3,3'-dichlorobenzidine, and 1,2-dimethylbenzene in

22 subsurface soil (1-3 ft bgs); and 2,6-dinitrotoluene, hexavalent chromium, pesticides,

23 bis(2-ethylhexyl)-phthalate, cobalt, and 1,2-dimethylbenzene in deep surface soil (0-3 ft

24 bgs) (Table 7). These COECs lack TRVs for plants and earthworms but have TRVs for

25 mammals (except endrin aldehyde and 3,3'-dichlorobenzidine) and birds (except aldrin,

26 endrin aldehyde, and 3,3'-dichlorobenzidine). The greatest reported HQ for any of these

27 COECs was 0.002. There is no TRV for endrin aldehyde. However, if the TRV for

28 endrin (Appendix Table C-16) is used as a surrogate for the endrin aldehyde TRV for

29 mammals and birds, the maximum HQ is approximately 0.0003. Based on this analogy,

30 2,6-dinitrotoluene, hexavalent chromium, cobalt, the six pesticides, bis(2-ethylhexyl)-

31 phthalate, and 1,2-dimethylbenzene can safely be eliminated as COECs. Aldrin and 3,3'-

32 dichlorobenzidine remain as COECs because they lack a TRV. However, potential risks

33 from exposure to these COECs cannot be evaluated.
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1 3. COECs Whose Mean Concentrations are Below Background

2 The background screen for COPECs compared the maximum detected or non-detected

3 concentration of each metal to its background criterion, which is the 95th percentile UTL

4 of the background sampling results (see Section 4.1 and Appendix A). The use of the

5 UTL is the traditional statistic for this early comparison, but in the uncertainty section,

6 another comparison used—the UCL95 of the mean background concentration. The UTL

7 screen is a conservative screen intended to include any COEC with a maximum

8 concentration that was higher than the background concentration distribution. However,

9 the chronic exposure of ecological receptors is unlikely to be to the maximum

10 concentration, but rather to the mean concentration. Therefore, the UCL95 of the mean

11 background concentration was calculated for each COEC. This is a conservative measure

12 of the background mean rather than a conservative measure of the measured background

13 results (UTL). The mean concentration of each detected COEC that had an HQ above 1

14 was compared to the UCL95 of the mean background concentration (Appendix Table C-4)

15 to determine whether chronic exposures are likely to be above background exposures.

16 In shallow surface soil (0-1 ft bgs), mean aluminum, arsenic, and vanadium

17 concentrations were below the UCL95 mean background concentrations. In subsurface

18 soil (1-3 ft bgs), the mean aluminum, chromium, and vanadium concentrations were

19 below the UCL95 mean background concentration. In deep surface soil (0-3 ft bgs), the

20 mean aluminum and vanadium concentrations were below the UCL95 mean background

21 concentration for shallow surface soil (0-1 ft bgs) (Table 7). COECs whose mean

22 concentrations were less than the UCL95 mean background concentrations were

23 eliminated from further consideration.

24

25 4. Further Discussion of Exposure and/or Effects of Remaining COECs

26 There is environmental information about the remaining COECs: arsenic, chromium,

27 thallium, and zinc. By soil depth, the remaining COECs are chromium, thallium, and

28 zinc in shallow surface soil (0-1 ft bgs); arsenic and thallium in subsurface soil (1-3 ft

29 bgs); and arsenic, chromium, thallium, and zinc in deep surface soil (0-3 ft bgs).

30

31 The initial background screen compared the maximum detected concentration to an upper

32 limit of the background concentration (UTL95). Another way to compare site-specific

33 values to background is to compare the central tendency of each population (mean and

34 UCL95 concentrations). In shallow surface soil (0-1 ft bgs), the mean chromium,

35 thallium, and zinc concentrations were less than twice the UCL95 mean background

36 concentration; the mean zinc concentration was approximately 10% above the

37 background concentration. In subsurface soil (1-3 ft bgs), the mean arsenic and thallium

38 concentrations were less than twice the UCL95 mean background concentrations. In deep

39 surface soil (0-3 ft bgs), the mean arsenic, chromium, thallium, and zinc concentrations

40 were less than twice the UCL95 mean background concentration. The mean arsenic

41 concentration was 13% above the UCL95 mean background concentration, and the mean

42 zinc concentration was approximately 9% above the UCL95 mean background

43 concentration.

44

45 Laboratory measured concentrations of a chemical do not adequately represent its

46 bioavailability. For example, laboratory analysis uses harsh digestion procedures to strip
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1 all of the metal ions from the soil. However, bioavailability of the chemical in the soil

2 matrix differs under different field conditions. Toxicity to ecological receptors requires

3 the chemical to be bioavailable, but many chemical forms in nature are not bioavailable.

4 Bioavailability of a chemical in a particular type of soil is affected by many factors such

5 as the water content of the soil, carbon content of the soil, cation exchange capacity, soil

6 pH, and solubility. Chemicals may also be bound to substances that make them

7 unavailable for bio-transfer. For example, ions may be bound to ionically charged

8 components of soil particles, and multivalent ions such as Cr+3 may bind to organic
9 components of soil such as humic and fulvic acids. All of these factors can markedly

10 reduce the bioavailability of chemicals in soil.

11

12 Each of the retained COECs (arsenic, chromium, thallium, and zinc) is discussed

13 separately in the following paragraphs, within the context of bioavailability of metals in

14 soil.

15

16 Arsenic: Arsenic in soil has low bioavailability. Bioavailability in non-40 mm Range

17 soil was studied by measuring the phannacokinetics of arsenic administered to Capuchin

18 monkeys either by injection or by ingestion of soil (Roberts et al. 2002). Exposure to

19 equivalent concentrations resulted in blood and urine concentrations of 10% to 25% as

20 much arsenic from soil as by direct injection.

21

22 The highest HQ for arsenic at the 40 mm Range was 7 for shrews (Table 6),

23 approximately 2/3 of which came directly from ingestion of soil. Because the TRV was

24 derived from ingestion of arsenic in water (Appendix Table C-15) rather than soil, the

25 calculated TRV overestimates toxicity. If bioavailability of arsenic in soil is negligible

26 compared to food, the actual exposure may be only the calculated 1/3 that came from

27 food. Therefore, arsenic exposures may have been overestimated by up to 3-fold. The

28 maximum HQs for other ecological receptors are 1.5 to 1.9 for plants. Confidence in the

29 TRV for plants is characterized as moderate (Efroymson et al. 1997a), and several studies

30 showed no toxicity at higher concentrations. Given the uncertainty in arsenic uptake and

31 plant TRVs, both of which likely overestimate toxicity, it is unlikely that concentrations

32 of arsenic in soil pose an unacceptable risk to biota at the 40 mm Range.

33

34 Chromium: Chromium is an example of a metal that occurs in different chemical forms

35 with different bioavailabilities and toxicities. Chromium exists in different oxidation

36 states, predominantly as trivalent chromium [Cr (III)] and hexavalent chromium [Cr

37 (VI)]; Cr (III) is less bioavailable and less toxic than Cr (VI). Natural Cr (VI) is rare in

38 nature (James 2002), and Cr (VI) was not detected in the soil samples. Nearly all

39 naturally occurring chromium is in the form of the Cr+3 (chromic) cation, which is in the
40 Cr (III) oxidation state. Compounds of Cr (III) such as chromic acetate [Cr (CH3O2)3] or

41 chromic sulfate [Cr2 (804)3] are soluble in water because they disassociate into Cr+3 ions
42 and the corresponding anions (e.g., acetate and sulfate), which are soluble. However,

43 Cr+3 ions react with negatively charged ions in soil and sediment and can form insoluble
44 precipitates, which are not bioavailable. For example, Cr+3 reacts readily with hydroxide
45 ions (OH") to form Cr(OH)3, which has a solubility of about 5 x 10"8 ug Cr/L at pH 8
46 (James 2002) and is, therefore, not bioavailable. Some chromates, especially BaCrO4,
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1 HgCrC>4, and PbCrO4 are also very poorly soluble in water (Clifford 1961) and, therefore,

2 are not readily bioavailable. Thus, Cr(III) forms insoluble compounds in soil that are not

3 bioavailable.

4

5 The greatest HQs for chromium are 44 for plants and 110 for earthworms (Table 6); HQs

6 for mammals and birds are less than 0.001. The TRV for plants was derived for

7 hexavalent chromium (Efroymson et al. 1997c), which was not detected in the soil

8 samples. No TRV for total chromium in soil was given (Efroymson et al. 1997c), but in

9 studies in solution, hexavalent chromium was approximately 200 times as toxic to plants

10 as trivalent chromium (the predominant form that is measured as total chromium).

11 Therefore, it is unlikely that the reported HQ represents the true toxicity of chromium in

12 soil at the 40 mm Range. The TRV for earthworms is 0.4 mg/kg for hexavalent

13 chromium, including an uncertainty factor of 5-fold to account for the sparseness of

14 toxicity data (Efroymson et al. 1997b). However, a study was reported in which the

15 added chromium was allowed to equilibrate with soil for 8 weeks, a concentration of

16 1250 mg/kg had no effect on survival and reproduction (Efroymson et al. 1997b). The

17 RME concentration of chromium in shallow surface soil (0-1 ft bgs) at the 40 mm Range

18 was 44 mg/kg, about 1/28 of the 1250 mg/kg that was ineffective in the reported study.

19 In summary, given the likely overestimates of toxicity to plants and earthworms and the

20 low HQs for mammals and birds, it is unlikely that concentrations of chromium in soil

21 pose an unacceptable risk to biota at the 40 mm Range.

22

23 Thallium: Thallium ions form complexes with soil particles that reduce the solubility of

24 thallium in soil, as indicated by its rather high soil-water distribution coefficient (Kd) of

25 1500 (Baes et al. 1984) to 19,000 (ATSDR 1992). Therefore, its bioavailability is likely

26 to be low. The highest HQ for thallium is less than 10 for the shrew (Table 6). The

27 majority of the exposure is by ingestion of earthworms that have take up thallium from

28 soil. However, the thallium uptake factor (BAF-S) for earthworms is not a measured

29 value (EPA 1999b). Instead, it is a default value (0.22 kg soil/kg tissue) calculated as the

30 mean of all measured BAF-S values for metals reported by EPA (1999b), including

31 readily available inorganics such as cadmium (0.96) and cyanide (1.12). Much lower

32 BAF-S values were measured for metals whose properties are more similar to those of

33 thallium; for example, chromium (0.01), copper (0.04), lead (0.03), and nickel (0.02) had

34 much lower values (EPA 1999b). Thus, exposure of shrews is overestimated by use of

35 the default BAF-S, and, therefore, the toxicity to shrews and other ecological receptors is

36 overestimated. Consequently, it is unlikely that concentrations of thallium in soil pose an

37 unacceptable risk to biota at the 40 mm Range.

38

39 Zinc: The greatest HQ for zinc is 1.3 for plants (Table 6). HQs for earthworms were less

40 than 0.4, and HQs for mammals and birds were less than 0.01. Confidence in the TRV

41 for plants is characterized as moderate (Efroymson et al. 1997c). Given the low HQs and

42 only moderate confidence in the TRV for plants, it is unlikely that concentrations of zinc

43 in soil pose an unacceptable risk to biota at the 40 mm Range.

44

45

46
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1 4.3.2.5 SUMMARY OF ECOLOGICAL RISK UNCERTAINTIES

2 The context of the discussion is the standard four interrelated steps of an ERA: problem

3 formulation, exposure assessment, effects assessment, and risk characterization.

4

5 Problem formulation does not describe the precise distribution of all SRCs nor of

6 ecological receptors at the 40 mm Range. However, the use of conservative SRC

7 concentrations likely overestimated rather than underestimated the risks. The chosen

8 ecological receptors were judged to be good representatives of the ecological populations

9 at the site.

10

11 Uncertainties were introduced into the exposure assessment by assumptions about the

12 bioavailability and bioaccumulation of COPECs at the 40 mm Range. The assumptions

13 were conservative, so exposures were judged to be overestimated rather than

14 underestimated.

15

16 The effects assessment includes uncertainties about how well laboratory toxicity tests

17 measure toxicity to the ecological receptors in the field and how well the test results

18 apply to conditions at the 40 mm Range. The TRVs used in the risk assessment may

19 underestimate toxicity in some cases but usually are expected to overestimate toxicity to

20 the ecological receptors in the field.

21

22 Within risk characterization, where all of the technical topics come to a head, there were

23 four questions developed to deal with uncertainty. The questions touched on detection of

24 the chemical, size of the HQ and especially relative to an HQ of 1, comparison of

25 observed to background concentrations, and availability of pesticides (one semivolatile,

26 and one volatile), and it ended with most COECs being eliminated. The remaining four

27 (arsenic, chromium, thallium, and zinc) were further examined and none survived the

28 next set of questions about being bioavailable (none was) and being based on a proper

29 chronic reproductive toxicity metric (usually an inferior toxicity metric). See the full

30 arguments in the full uncertainty section. Thus, each of the four metals was ruled out of

31 being a concern to ecological receptors at the 40 mm Range.

32

33 4.3.2.6 FATE AND TRANSPORT TO NEARBY PONDS

34 Within 500 feet to the west of the 40 mm Range are two ponds (Fuze and Booster Quarry

35 Ponds). If any COEC metals were to impact the aquatic environment, the likely impact

36 would have occurred to the south pond of the Fuze and Booster Quarry Landfill/Ponds

37 AOC. Aquatic impact at the 40 mm Range, if any, was studied at Fuze and Booster

38 South Pond as part of the Facility Wide Surface Water AssessmentBiological and Water

39 Quality Study 2003 (USACE 2005, Final). Surface water at the south pond was non-

40 detect for explosive compounds, PCBs, pesticides and total cyanide. Detected

41 concentrations of lead, copper, and pH Water Quality Standard (WQS) exceeded

42 respective eco-criteria at the south pond. However, surface water quality was consistent

43 with reference conditions and/or below water quality criteria.

44

45 Fuze and Booster Pond sediment sampling results indicated moderate contamination.

46 Two metal parameters (cadmium and copper) were reported at levels above the Threshold
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1 Effect Concentration (TEC) and above the Sediment Reference Values (SRVs). In

2 addition, lead (177 mg/kg) and zinc (632 mg/kg) were measured above the Probable

3 Effect Concentration (PEC). Further, iron exceeded sediment criteria at 20 ppm (Ontario

4 MOE Low). DDT metabolites (4,4'-DDD; 4,4'-DDE; and 4,4'-DDT), di-n-butyl

5 phthalate, fluoranthene, and Aroclor 1260 were the only organic parameters detected in

6 Fuze and Booster Quarry Pond; however, levels were below screening levels. Explosive

7 compounds were not detected in the sediment, and ammonia-N and total phosphorus

8 levels were below screening guidelines.

9

10 Although Water and sediment quality (lead and zinc); (iron, lead, zinc, or chromium),

11 respectively at the Fuze and Booster Quarry Pond suggests the potential for a negative

12 impact. However, results from macroinvertebrate and attached algae (periphyton)

13 community analysis indicate their community conditions were comparable to those

14 determined for reference ponds. Therefore, based on the attainment status and the

15 biological communities in the Fuze and Booster Quarry Ponds it was concluded that the

16 ponds were not affected by chemical exposures from past activities at RVAAP.

17

18 Rather, Lead and zinc exceeded state surface water and sediment criteria. Additionally,

19 antimony and copper failed sediment reference values (Ohio EPA 2003). However,

20

21 5.0 LOCATIONS OF SAMPLES AND CONCENTRATIONS

22 Figures 1 and 2 have sample locations and respective concentrations of inorganic and

23 organic COPCs and COPECs, respectively, in surface soil. Likewise Figures 3 and 4

24 shave sample locations and respective concentrations of inorganic and organic COPCs

25 and COPECs, respectively, in subsurface soil. Figures 1 through 4 show that detected

26 COPCs and COPECs (and, fee-by inclusion, COCs and COECs) are distributed rather

27 uniformly in surface and subsurface soil. The concentrations shown in these figures do

28 not indicate any "hot spots" where risks would be much higher at other locations.

29 Therefore, conclusions reached for RME concentrations are valid for any particular

30 location as well as for the entire 40 mm Range. Note that 2,6-Dinitrotoluene was

31 analyzed for at 40 locations (surface soil) and 26 locations (subsurface soil), and there

32 were no detects of this COPC and COPEC.

33

34
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1 6.0 RECOMMENDATIONS

The estimated human health non-cancer His for direct contact exposure pathways are less

3 than 1 for all human health receptors. Calculated ILCRs are less than or equal to 1E-05

4 for the representative National Guard Receptors (National Guard Trainee and Security

5 Guard/Maintenance Worker) and the Recreational Hunter. Calculated ILCRs exceed 1E-

6 05 for the Resident Farmer scenario; however, risks are the result of background

concentrations of arsenic and the analytical detection limits for 3 SVOCs not detected in

8 any soil sample at the 40 mm Range. As discussed in the uncertainty analysis, these

9 estimated risks are more likely to be overestimates than underestimates of actual risk at

10 the site. Based on those results, thoro is no unacceptable human health risk for the

11 probable land use at the 40 mm Range, and it is recommended for no further action.

12

13 This later assumption about low to no risk is supported by the facts that the terrestrial

14 ecosystem has abundant vegetation and animal life that looks healthy and functioning.

15 Further, The majority of HQs estimated for ecological receptors were less than 1. The

16 HQ values that exceeded 1 were for a few metals only and were for lower-trophic level

17 organisms not upper-level consumers such as foxes and hawks. The greatest HQs were

18 for aluminum (as high as 861 to shrews), but the soil pH at RVAAP remains much higher

19 than the low pHs assumed in the biological uptake numbers and in the laboratory

20 experiments with toxicity measures that were used in the HQ estimates. This indicates

21 that the HQs for aluminum were greatly overestimated. The rest of the few HQs were

22 below one hundred and the 4 metals remaining after the first four steps of the uncertainty

23 analysis (arsenic, chromium, thallium, and zinc) also may not be bioavailable. The

24 ecological uncertainty discussion led to the conclusion that sources of exposure were

25 greatly limited at the 40 mm Range because of low bioavailability of chemicals in the

26 soil, and, therefore, it logically follows that there is low to no ecological risk at the 40

27 mm Range. Further, there was no evidence in the nearby Fuze and Booster Ponds (down

28 gradient and within 500 feet) that any chemical had caused any ecological issues because

29 the ponds contained healthy and functioning aquatic life such as fish according to

30 biological field work conducted by the Ohio EPA and the Army ACE.

31

32 In summary the 40 mm Range is recommended as a "no further action location". This

33 recommendation is based on the following:

34 • Land Use Controls (e.g., no digging nor use of groundwater) will be

35 institutionalized for the site and will reduce the potential for contact with low

36 levels of chemicals identified at the site.

37 • Results of the human health and ecological risk characterization performed on the

38 relatively low concentrations of chemicals present, and the depth at which these

39 analytes were found (0-3 ft bgs), indicate that there is no unacceptable risk likely

40 to occur.

41 o Initial sampling evidenced no subsurface action from prior use (such as
42 soil discoloration, trenches, buried debris that made its way to the surface,

43 foul odors once surface was broken, and the like). Shallow rock is close to

44 the surface with refusal (0-1 ft bgs) occurring at sample locations 69, 70,

45 72, 76, 78, 80, 81, 84, 89, 90, 91, 92, 93, and 99. Further surface detects

46 did not evidence residuum, nor source release to subsurface (below 3').
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1

2 • Further, groundwater is addressed facility-wide and developed to allow an exit

3 strategy permitting a cyclic review of the 'no-use' groundwater control.

4
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APPENDIX D2 SOIL SAMPLING LOG LOCATOR SHEET

Page Number

5
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Site Number
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TASK TEAM ACTIVITY LOG SHEET

PROJECT MAfvE: ?hs;H,B W ruga § ggggjgT Quarry DtUVERY ORDER: QD*^

Th F Sa PAGE J_OF.

Narrative, {incsude time arie

9:

Cp k

APPENDIX 2 Page 5 of 124



HTRW DRILLING LOG district: Louisville

1. company name: SpecPro, Inc. 2. DRILL SUBCONTRACTOR:

3. PROJECT: Fuze & Booster/RVAAP
4. location: Fuze & Booster Quarry Landfill/Pond
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1. company name: SpecPro, Inc.

district: Louisville

2. DRILL SUBCONTRACTOR:

3. project: Fuze & Booster/RVAAP
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7. SIZES AND TYPES OF DRILLING
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: SpecPro, Inc.
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district Louisville

2. DRILL SUBCONTRACTOR
L: SpecPro, Inc
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HTRW DRILLING LOG

1. company name: SpecPro, Inc.

district: Louisville

2. DRILL SUBCONTRACTOR:
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HTRW DRILLING LOG

m °

district. Louisville HOLE NUMBER

91

mpanyname SpecPro, Inc. 2. DRILL SUBCONTRACTOR: 1 I
SHEET OF

3. project: Fuze & Booster/RVAAP a. location. Fuze & Booster Quarry Landfill/Pond

5 NAME OF DRILLER. // 6. MANUFACTURERS DESIGNATION OF DRILL:
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9. SURFACE ELEVATION"
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11. DATE COMPLETED
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HTRW DRILLING LOG
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h /
12. OVERBURDEN THICKNESS /A—

13. DEPTH DRILLED INTO ROCK AA

14. TOTAL DEPTH OF HOLE ^1 '

18. GEOTECHNICAL SAMPLES

20 SAMPLES FOR CHEMICAL ANALYSIS

22 DISPOSITION OF HOLE 1

1—

DISTURBED

voc

BACKFILLED

LOCATION SKETCH/COMMENTS C^.4 (j

HOLE NUMBER

SHEET __OF_L

4. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL:

8. HOLE LOCATION: \~j\O ($"7 9

9. SURFACE ELEVATION: /<—

10. DATE STARTED: n /--> 11. DATE COMPLETED: . . .— «
1 \-Y2.-oo

15. DEPTH GROUNDWATER ENCOUNTERED: ^2 [£*— %•" ***& * —

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY): *y^_

UNDISTURBED

METALS

MONITORING WELL

A. ^7

7 /

19. TOTAL NUMBER OF CORE BOXES

OTHER (SPECIFY)

OTHER (SPECIFY)

OTHER ISPEC1FY1 OTHER (SPECIFY) 21. TOTAL COR

RECOVERY

23. SIGNATURE OF INSPECTOR / ,.-J

E

*

SCALE:

-

95

J

^

J

APPENDIX 2 Page 42 of 124



§~f % «~n . . i



TASK TEMG ACTIVITY LOG SHEET

PROJECT NAMj; Fuze .&

Su F Sa PAGE. I or!

fit

i

A

r

p
f.

i

/ /7 / » .

^/

Mgrrafive (inclyde time and

f:feQ rf

C€UVIfi;¥ ORDER MO: D012 j

eg

I

APPENDIX 2 Page 44 of 124



HTRW DRILLING LOG

H Jdmpanyname SpecPro, Inc.

3. project: Fuze & Booster/RVAAP

5. NAME OF DRILLER: ¥~ u_
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AND SAMPLING EQUIPMENT

DISTRICT: Louisville

J. DRILL SUBCONTRACTOR:

Tg; j

12. OVERBURDEN THICKNESS

13. DEPTH DRILLED INTO ROCK

14. TOTAL DEPTH OF HOLE S~} f / f

1B. GEOTECHNICAL SAMPLES

20. SAMPLES FOR CHEMICAL ANALYSIS

■~ {i a c^CT {),,■£-, ,
22. DISPOSITION OF HOLE /

DISTURBED

voc

BACKFILLED

LOCATION SKETCH/COMMENTS

T

l\

1

HOLE NUMBER

SHEET • OF

4. location: Fuze & Booster Quarry Landfill/Pond

6 MANUFACTURERS DESIGNATION OF DRILL:

9. SURFACE ELEVATION: /

10. DATE STARTED:

15. DEPTH GROUNDS ATER ENCOUNTE

11. DATE COMPLETED:

RED:

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY):

UNDISTURBED

METALS

MONITORING WELL

19. TOTAL NUMBER OF CORE BOXES

OTHER (SPECIFY!

OTHER (SPECIFY)

OTHER (SPECIFY) OTHER (SPECIFY! 21. TOTAL CORE

RECOVERY

23 SIGNATURE OF INSPEOTOS ■ '^/

SCALE: i/.
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o
TASK TEAM ACTIVITY LOG SHEET"

I0J

Dale famyy) l

lazk Tesm Members:

gggj/n Fuze &. Baagfcr Quarry Landfjtl/Porid DELJVEjRy ORDER; 0012

LJ Slj M TuJW'TIi F Sa PAGE i OF

T^ ,:,.;/ |T » »■ '

ive (indLKto ?ime «nd locatiors):

\,V'j\jfi y. ,-/' r'r..J ' >■'

I i

(k
*« -,

'0/9/r&

k^..

Daiv Weaiher Condiltons: AM,

7 /
JJ .

Sy
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f HTRW DRILLING LOG

1. COMPANY NAME: SpecPro, inc.

district- Louisville

2. DRILL SUBCONTRACTOR:

J 3. project: Fuze & Booster/RVAAP

ff 5. NAME OF DRILLER: <-VT2l/i?

7. SIZES

A ANDSA

AND TYPES OF DRILLING

rtPUNG EQUIPMENT

j

I 12. OVERBURDEN THICKNESS / £_

. 13. DEPTH DRILLED INTO ROCK /) //

14. TOTAL DEPTH OF HOLE /"*| \ 1

18. GEOTECHNICAL SAMPLES

20. SAMPLES FOR CHEMICAL ANALYSIS

c—>(> t ^T'c "T~ - L-'G*'*^

22. DISPOSITION OF HOLE )

I

DISTURBED

voc

BACKFILLED

.y

LOCATION SKETCH/COMMENTS C, ,

1

HOLE NUMBER

SHEE1 _ofL

4. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL:

8. HOLE LOCATION: O) _ J Q /

9. SURFACE ELEVATION:

10. DATE STAR rED*

I?
11. DATE COMPLETED: ,,

15. DEPTH GROUNDWATER ENCOUNTERED: ^/"C-

18. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED-

1A

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY): ^V^_

UNDISTURBED

METALS

MONITORING WELL

19. TOTAL NUMBER OF CORE BOXES

OTHER (SPECIFY!

OTHER (SPECIFY)

OTHER (SPECIFY) OTHER (SPECIFY) 21.T0TAt'ca

RECOIfeRY

?E

23. SIGNATURE OF INSPECTOR /J / ■' / //

Qc\ <Z) ^ SCALE: /
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TASK TEAM .ACTIVITY LOO SHEET

PROJECT NAME: Ptifcafclfll Fyze & Bfioatar Qu»ri DELIVERY GfiQER: D012

Su M Tu W Th F Sa RftQE.

J
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HTRW DRILLING LOG
A

^Smpanyname: SpecPro, Inc.

DISTRICT: -Louisville

2. DRILL SUBCONTRACTOR:

3 project: Fuze & Booster/RVAAP

5. NAME OF DRILLER: C^-fay^ Ks~-^ f

7 SIZES AND TYPES OF DRILLING

AND SAMPLING EQUIPMENT

\

)

12. OVERBURDEN THICKNESS /C

13. DEPTH DRILLED INTO ROCK ^/<_

14. TOTAL DEPTH OF HOLE ft

18. GEOTECHNICAL SAMPLES

20 SAMPLES FOR CHEMICAL ANALYSIS

'-u'<? c^ Irr--
22 DISPOSmON OF HOLE J

DISTURBED

vac

BACKFILLED

HOLE NUMBER

-f-fc> (?■ o'9 7

SHEET -_OF_L

A. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL:

8. HOLE LOCATION: |- CQ (/) 'J "7

9. SURFACE ELEVATION: 'yf

10. DATE STARTED: i '} —>
1 i 1 lp 5

11. DATE COMPLETED:

15. DEPTH GROUNDWATER ENCOUNTERED: ^/^C

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY): ***/S*

UNDISTURBED

METALS

MONfTORING WEU

LOCATION SKETCH/COMMENTS <^Z/) -

- -

1B. TOTAL NUMBER OF CORE SOXES

OTHER tSPECIFYI

OTHER (SPECIFY)

OTHER (SPECIF Y OTHER (SPECIFY 21. TOTAL COf

RECOVERY

IE

23. SIGNATURE OF INSPEQTOR / J

~)C\ Ofj- SCALE:

Q J '
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TASK TEAM ACTIVITY LOG SHEET

\ PROJECT'NAME: PhaseM FueeiS Booster Quarry L

Dale (fir

laskTeam Membe-ra:

1 si I

Su M Tu/W Th F Sa OF

s r*.

Narrstve {include time anc tesiDn):

A'
i

4—

■• :

- ^4r

ih

24

Daily We&Iiher -Conditions: A, M,

j :3y ^i.

lPM

V

/H

QA Checked By \..^/yvk.j -^" ^j?^i
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HTRW DRILLING LOG

1. company name: SpecPro, Inc.

district: Louisville

2. DRILL SUBCONTRACTOR:

3. project: Fuze & Booster/RVAAP

5. NAME OF DRILLER: '—nX-

7 SIZES AND TYPES OF DRILLING

AND SAMPLING EQUIPMENT

)

1A rzA ■■

•

12. OVERBURDEN THICKNESS /L~

13. DEPTH DRILLED INTO ROCK A. /

14. TOTAL DEPTH OF HOLE _

18. GEOTECHNICAL SAMPLES

20. SAMPLES FOR CHEMICAL ANALYSIS

22 DISPOSITION OF HOLE '/

Id"
DISTURBED

VOC

BACKFILLED

\r

HOLE NUMBER _,

SHEET OF

A. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL: /

B. HOLE LOCATION: rljui / V '"\

9. SURFACE ELEVATION:

10. DATE STARTED: , , y 1 ■? 11. DATE COMPLETED: _

15. DEPTH GROUNDWATER'ENCOUNTERED: "*/ *

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY): ^, /

UNDISTURBED

METALS

MONITORING WELL

19. TOTAL NUMBER OF CORE BOXES

OTHER (SPECIFY)

OTHER (SPECIFY)

OTHER (SPECIFY) OTHER ISPECIFYI 21. TOTAL COF

RECOVERY

23. SIGNATURE OF INSPECTOR ' ,f J // j**7_

E

%

LOCATION SKETCH/COMMENTS Qqq f^d* Q ^ SCALE:

1

111
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TASK TEAM ACTIVITY LOG SHEET

PROJECT NAMg; Pte-se M Fuze & Booster Quarry iandll/P&rid SiliVERY OWS

I Su M F Sa OF

T*rafc Team Members:

ft 1 f
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^RW DRILLING LOG

Company name. SpecPro, Inc.

district Louisville

2. DRILL SUBCONTRACTOR:

3. project. Fuze & Booster/RVAAP

5. NAME OF DRILLER: \Tp^ t j_^^

7. SIZES A

AND SAMF

i

ND TYPES OF DRILLING

_NG EQUIPMENT

L

12. OVERBURDEN THICKNESS /*-*"

13. DEPTH DRILLED INTO ROCK #\ /

1

14. TOTAL DEPTH OF HOLE r\ 1 1 "

1B. GEOTECHNICAL SAMPLES

20 SAMPLES FOR CHEMICAL ANALYSIS

22 DISPOSITION OF HOLE ^/

DISTURBED

vac

BACKFILL^'

HOLE NUMBER /

SHEET J OF _[_

4. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL:

a. HOLE LOCATION: H~fitQ /C^S^V

9 SURFACE ELEVATION:

10. DATE STARTED: / / 1 ~1 /-~! 11. DATE COMPLETED:

15. DEPTH GROUNDWATER ENCOUNTERED: '" '//-

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED^

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY): /

UNDISTURBED

METALS

MONITORING WELL

19. TOTAL NUMBER OF CORE BOXES

OTHER (SPECIFY)

OTHER(SPEC FY)

OTHER (SPECIFY)

r

OTHER (SPECIFY) 21. TOTAL COF

RECOVERY

E

*

23. SIGNATURE OF INSEEdBR/1 r~ A /s^ ***

LOCATION SKETCH/COMMENTS f~ /? „ r-">, ^ 7~ SCALE:

a

-
r—

T115

.
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TASK TEAM ACTIVITY 106 SHEET

j PROJ'EC, MAME; Pfraso I/I I fuag & Booster Quarry Lancfillfflond pepvery order : QQ12

111

I

Date fyy) _

Task Team Merpbe^s:
22^ y'Su M Tu W(J>'".F Sa PAGE OF

9 K

time anc

,tc4r

I—i
1—rz^ \-.,:
i ,1 / T f »is.

^

Ogiy Weather Con

Recorded By "W1

APPENDIX i2

'x /^!- i*^ f« \ *■ h"^- y

4l:'Mi_ QA Checked
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1

-1TRW DRILLING LOG

. COMPANY NAME: SpecPrO, IfiC.

district: Louisville

2. DRILL SUBCONTRACTOR: 1 / .

3. project: Fuze & Booster/RVAAP

5. NAME OF DRILLER: (

7 SIZESAND TYPES OF DRILLING

AND SAMPLING EQUIPMENT

Mr-
^-•^ <~~y ^> \2f) /.i^ /^y(i ''5 ^r>

12. OVERBURDEN THICKNESS f*") j j^-

13. DEPTH DRILLED INTO ROCK

/nrl
14. TOTAL DEPTH OF HOLE ^O ^ j

18. GEOTECHNICAL SAMPLES

2D. SAMPLES FOR CHEMICAL ANALYSIS.^ j

22. DISPOSITION OF HOLE f"/'

DISTURBED

voc

BACKFILLED /"

HOLE NUMBER

SHEET _of!

4. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL: ^ ( jL\-

^8. HOLE LOCATION:

-r

9. SURFACE ELEVATION: (\ j ffrj

10; DATE STARTED: >[')/\*'2)/f/% 11. DATE COMPLETED: ,_

15. DEPTH GROUNDWATER ENCOUNTERED: j<\ J f J ^

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY):

UNDISTURBED

METALS

MONrroRINGWELL

19. TOTAL NUMBER OF CORE BOXES

OTHER (SPECIFY)

OTHER (SPECIFY)

OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL C0(

RECOVERY

IE

%

23. SIGNATURE OF INSPECTOR / ) y^, ^-. /^2f

LOCATION SKETCH/COMMENTS . . "' . SCALE:

L
-
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j
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■ j
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TASK TEAM ACTIVITY LOG SHEET

PROJECT WAME: Phase I/W Fuse a Booster Quarry t DELIVERY C^OiR:-0012 J
O»to Ih&P& Su M Tu w/t1t):F Sa^ PAGE; OF

Dailywa«hv Conation*: A.M . ,
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HTRW DRILLING LOG

^Company name. SpecPro, Inc.

DISTRICT: Louisville

2. DRILL SUBCONTRACTOR:

3. project: Fuze & Booster/RVAAP

5. NAME OF DRILLER: TTcUA'' t-t'VN^

7. SIZES

ANDSM

AND TYPES □- DRILLING

PLING EQUIPMENT

J

12. OVERBURDEN THICKNESS /^ / A—

13. DEPTH DRILLED INTO ROCK

14. TOTAL DEPTH OF HOLE (•■—>. | ^

18. GEOTECHNICAL SAMPLES

20. SAMPLES FOR CHEMICAL ANALYSIS ,-

22. DlSPOSfTION DF HOLE

.-v / AL

DISTURBED

vac

BACKFILL^T

LOCATION SKETCH/COMMENTS

m

HOLE NUMBER

shee:r df 1

a. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL: f^ / ^

a. HOLE LOCATION: C-^^l^^j Qj^^)

9 SURFACE ELEVATinw' ' ^ ■ ^

10. DATE STARTED) -643

4^

11. DATE COMPLETED: . l^.o ^»

15. DEPTH GROUNDWATER ENCOUNTERED: /""\ JCL

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY):

n /a-
UNDISTURBED

METALS

MONITORING WELL

19. TOTAL NUMBER OF CORE BOXES

OTHER /SPECIFY)

OTHER (SPECIFY!

OTHER (SPECIFY! OTHER (SPECIFY) 21. TOTAL CORE

RECOVERY %

23. SIGNATURE OF INSP^qTOff—S ill

SCALE:

-

*\

1—,

i I

U

k
~*

")C(>

■')

y

L7

'c?
'—-

a

i

J

5 123

APPENDIX 2 Page 63 of 124



124



I

■

-

TASK TEAM ACTIVITY LOG SHEET

Date (mmMdfyy): j h
Task Team Mer

AMfa: Phase I/I I Fuze & Brassier Guam1 Landfi|f,'Pond DELIVERY

Tu V F Sa PAGE I OF f

\ [ I If I

jra'ivc! (inciutfeisrnearid' iocstiDn):

I

JhU^j 5i - Q

2 6* V

: 0&1S

\

L

Daily Weather Condition: AM,

!■"

Recdnded By ^ ^AJ * 6^.^, \J4^

y f

Checked T
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^rilling log

_—■—■

■name: SpecPro, Inc.

district. Louisville

2. DRILL SUBCONTRACTOR:

K I L

HOLE NUMBER .

rLc,_L

Fuze & Booster/RVAAP

.

|pF DRILLER:

I^ERBURDEN THICKNESS 'A I]
I^EPTH DRILLED INTO ROCK I \

IV

iTAL DEPTH OF HOLE

3<&-

4. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL: \/\ I few

8. HOLE LOCATION:

9. SURFACE ELEVATION: ^Ih-

10. DATE STARTED : ^ \ 11 ■ DATE COMPLETED:
>->3-o3

15. DEPTH GROUNDWATER ENCOUNTERED: m
16. DEPTH TO WATER AND ELAPSED.TIME AFTER DRILLING COMPLETED:VPSEDJIME /

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY):

?£. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES f) /

"i^'gaMPLES FOR CHEMICAL ANALYSIS

&3s>^ CXCJ<~\ €?->

OTHER (SPECIFY OTHER (SPECIFY) OTHER (SPECIFY! 21. TOTAL CORE

RECOVERY %

SPOSmON OF HOLE MONFTORING WELL OTHER(SPECIFY) 23. SIGNATURE OF INSPECT;

*\ -K \ /

LOCATION SKETCH/COMMENTS SCALE:

9 I,
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TASK TEAM ACTIVITY LQB SHEET

PROJECT NAME: Pihgge |/1I FlKe & Booster Ctory Undflili/RMtf DELIVERY ORDER: 0012

129

Date ''-i ->^O SuMTiiWW-FSa PAGE J QF '

■ *

Daily Wagiher CorxJWons; AJul.

Recorded By
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1

11
I

.-.

L

I

AND TV

—

DRILL

,

NAME- Sp(

Fuze & B

FULLER:

;qUIPMENt

ML

KoVE
§-
|dep

ml

f0Tf

?GED1

"'SAWPL

^BURDEN Tl

1 '—

rH DRILLED

'—-—

L DEPTH OF

————

ECHNICAL !

_^———

--S FOR CHEMIC

7^> <A.(
mON OF HOLE

ING LOG

;cPro, Inc.

district: Louisville

2. DRILL SUBCONTRACTOR:

joster/RVAAP

IICKNE

NTO R

:ss A / /-'X

°CK h//^

HOLE j JuL

AMPLES

AL ANALYSIS

f\ 1 /Cs—

DISTURBED

voc

BACKFILLED

HOLE NUMBER

r-Ou "" (2k

SHEET J OF J

4 location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILl/ "\ /f\

8. HOLE LOCATION: W^_, < / \ ' OiJ

9. SURFACE ELEVATION: /' A /

10. DATE STARTED: / \~fz?-$Z 11. DATE COMPLETED: ,_

15. DEPTH GROUNDWATER ENCOUNTERED: /\ //

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING

h Tk
COMPLETED:

17 OTHER WATER LEVEL MEASUREMENTS (SPECIFY):

UNDISTURBED

METALS

MONITORING WELL

19. TOTAL NUMBER OF CORE BOXES

OTHER (SPECIFY)

OTHER (SPECIFY)

OTHER [SPECIFY! OTHER (SPECIFY 21. TOTAL COF

RECOVERY

IE

%

23. SIGNATURE OF INSPECTOR^/^- ,-

XATION SKETCH/COMMENTS SCALE:

J
Mi

7

V

1^<

f

^ 1

(/

IS- "^

"(^
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'^

f
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L
TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: PtiaajJ.TI Fuze 5 Boostr Quarry OiyVERY ORDER: 001.2

Dateimrrv'dd/yyt-JL _Su M Tu VyTTn> Sa PAQE ' OF '
Task Team Memaers;

ai- i U

-133

MHO Z^

s

\

L

I

W&a'hm Coniiisions. A.M. ^

■ ly
c By ! \r ^W^'M C:her:k«=D
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11—--
iiLLlNG 1

—— — ■'"

_OG

plte—-—■

^—.

WF -—■
iH*^~

w^

§t|a^iNToROCK j

^PpTHOFHOLE j

^^HNICAL SAMPLES
Eifl>-—" ' " "
Bjj^pap THFMICAL ANALYSIS

l—

te)N SKETCH/COMMENTS

P

i;

i"~

»■:
£■

;r
s-

— —

■

—

district: Louisville

2. DRILL SUBCONTRACTOR:

■R '

DISTURBED

voc
— ■ ■

BACKFILLED s~

UNDIS

PETALS

MONITORING WELL

HOLE NUMBER ,

SHEET OF '

1 / 1

4 location: Fuze & Booster Quarry Landfill/Pond

6 MANUFACTURERS DESIGNATION OF DRILL: j/\ / Vy>

B. HOLE LOCATION: \ >\s- J \ ^J ~ji

■ ■ \
9. SURFACE ELEVATION: pj /L

10. DATE STARTEDij j „Y%- (f.'Z 11. DATE COMPLETED: ii^.ia^'a

15 DEPTH GROUNDWATER ENCOUNTERED: H f fjr

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:

17 OTHER WATER LEVEL MEASUREMENTS.(SPECIFY):

n I |V-

TURBED 19. TOT

OTHER (SPECIFY)

OTHER (SPECIFY)

AL NUMBER OF CORE BOXES hi } /
1— f~t

OTHER (SPECIFY) OTHER (SPECIFY)

23. SIGNATURE OF INSPECTOR/* / / s->

X-
21. TOTAL CORE

SCALE:
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■1

Ii ■
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TASK TEAM ACTIVITY LOG SHEET

PROJECT NAMg: gtegg.ffJtFuse & Booster Quarry LanrffilljpQrKl OEiUVfi?V OROER: 0012 "J
of

>,

M*

i^b^

/(.'«

{inelyciig tirrn and location^

\.

Recorded By

\a

J) \

rv

llliM' 3fT

/23S^. H1^^.

latyn t

"1

(S

t

US) t>

k.U

^■*^yy u^y
a

u

ki^
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few DRILLING LOG aiSTRicT. Louisville

: SpecPro, Inc. 2. DRILL SUBCONTRACTOR.

;0JEct: Fuze & Booster/RVAAP'
location: Fuze & Booster Quarry Landfill/Pond

is AND TYPES OF DRILLING

JLING EQUIPMENT

9. SURFACE ELEVATIC

10. DATE STARTED:

DVERBURDEN THICKNESS

ijEPTH DRILLED INTO ROCK

DEPTH GROUNDWATER ENCOUNTERED: f-'") / Li

16. DEPTH TO WATER.AND ELAPSED TIME AFTER DRILLING COMPLETED

OTHER WATER LEVEL MEASUREMENTS (SPECIFY

i'GEOTECHNICAL SAMPLES
19. TOTAL NUMBER OF CORE BOXES

I 21. TOTAL CORE

RECOVERY %

DCATION SKETCH/COMMENTS
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TASK TEAM ACTMTY LOG SHEET

i PROJECT NAM = ; Fhsse l/ll Fuaa fi Booster Qugrr,'
me. V ORDER; C*012

Task
u tu of

>*•<£ >".S' L

I4J

-

Wtrralive (inciudejm-e a^d Inc3tion5.
*;

; I W
•*?■■" i

O

\
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>TH OF HOLE

JICAL SAMPLES

CHEMICAL ANALYSIS
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DISTURBED

VOC

BACKFILLED/^"
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SHEET 0F

4. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL: ^ j JQ.

8. HOLE LOCATION: Xj(2>[\ //// $

9. SURFACE ELEVATION: ;- j L

10. DATE STARTED:£i _ / ^^tf^J 11. DATE COMPLETED: .. .- ^«

15. DEPTH GROUNDWATER ENCOUNTERED: /^ /' j-\
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I^RILLING LOG

E^SpecPro.lnc.

district Louisville

2. DRILL SUBCONTRACTOR:

BP; fuze &■ Booster/RVAAP

■E^T (j A
■E^gOF DRILLING —>^ jp<\y' 1 '>r^ Lf—

JpRDEN THICKNESS ^ j pj

KF—
^DRILLED INTO ROCK

RbEPTHDFHDLE ]

■§-—
fnECHNICAL SAMPLES

jjj&S FHR CHEMICAL ANALYSIS

p C3\- H^ 0 'x
^fffJON OF HOLE

DISTURBED

VOC

BACKFILLED

ilON SKETCH/COMMENTS

HOLE NUMBER ,

SHEET L-l

4. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL: [•} j )p^

B. HOLE LOCATION: 1 '/~>T'\ /?iOfl>>/^

9. SURFACF ELEVATION: j_ 1 in.

1 ''l
10. DATE STARTED: ill i^j J-j 11. DATE COMPLETED: I I -

n//3/o31 '-^x i 1 j •-—l^.—:

15. DEPTH GROUNDWATER ENCOUNTERED: l^ J ]0\-

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED'

^ 1 k,
I

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)'

f\ J )^

UNDISTURBED

METALS

MONITORING WELL

19. TOTAL NUMBER OF CORE BOXES

OTHER (SPECIFY)

OTHER (SPEC FY)

OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE

RECOVERY %

23. SIGNATURE OF INSPECTOR! ,. 1
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PRILLING LOG

ipNAME: SpecPro, Inc.

DISTRICT: Louisville

2. DRILL SUBCONTRACTOR:

ms~—■—■

Wfr Fuze & Booster/RVAAP

Hp'-DRILLER: ^ / fly/p ft -~ j

fcsrG ' "D *i) Flu )'■> /
- £_ i tr

j

KbURDEN THICKNESS ^(£

BUdrilled into rock i. j /

Technical samples

HEMICAL ANALYSIS

DISTURBED

voc

BACKFILLED

[piON SKETCH/COMMENTS

m

t

r

p

I

I
Ii

SHEET 1 OF j

4. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL:

8. HOLE LOCATION: / / ?£ (/■ jj? f

9. SURFACE ELEVATION: f ) /£^

10. DATE STARTED: J' jj' 11. DATE COMPLETED: . . j ,

5

15. DEPTH GROUNDWATER ENCOUNTERED: \/ c •■

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY):

UNDISTURBED

MONITORING WELL

19. TOTAL NUMBER OF CORE E
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TASK TEAM ACTIVITY LOG SHEET
IS'l

.project NAME: .Phase I/I I Fpge & Booker Quarry Landfill

vkltMf 3 Su M Tu W Tin/'

>=LIVERV ORDER: 0012
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l^DRILLING LOG
St.'

m ^paNyname: SpecPro, Inc.

■f7- cuze & Booster/RVAAP

BI^DF DRILLER: ^7' (, t?W
■U--—
Bgt5 ^D TYPES OF DRILLING

district. Louisville

2. DRILL SUBCONTRACTOR:

-

\

J

I^/ERBURDENTHICKNESS l^jf

Wr~^—
RDEPTH DRILLED INTO ROCK r

BjfTOTAL DEPTH OF HOLE

It—
ItJf'GEOTECHNlCAL SAMPLES

fe——■
EiwUPLES FOR CHEMICAL ANALYSIS |

KTpNPnStnDN OF HOLE ' .7

/

DISTURBED

voc

BACKFILLED

loCATION SKETCH/COMMENTS

P."

p

]

-

HOLE, NUMBER

SHEET J OF [_

4. location Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL:

8. HOLE LOCATION: ■{' JA / .' /•' / ' /

S SURFACE ELEVATION:

10. DATE STARTED: , , i /Id ~5 11. DATE COMPLETED:

15. DEPTH GROUNDWATER ENCOUNTERED: ■"'/ £—

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY): ^ /

UNDISTURBED

METALS

MONITDRING WELL

19. TOTAL NUMBER OF CORE BOXES

OTHER (SPEC FY)

OTHER (SPECIFY!

OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE

RECOVERY %

23 SIGNATURE 0F.INSP5CT0R ,' ^~^~~~~
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TASK TEAM ACTIVITY LOG SHEET

PROJECT NAME: Pha*B 1/1 fuze & Boaster Quarry L,3ndn!i,'PoritJ DELIVERY ORDE^: Q0

\i-tiff* A
Psle (mrrr/dd/yy}; >' / } -// '> Sd M Tu W TrriP Sa
Ti Tegm-Mem hers:' // ^'

Or

.■■■'■-:/

,)
»rrte ffe Ice

v t ■-1 *r/
, u -»i- w

"/(./<
/". i'^'*>1-

15?

■T

{^"*

OaiiyWsa'hg- Conditions; AM. /' $-?■■'.

.Recorded By ^/U-f:'^ """"% QA Checked By

APPENDIX 2 Page 89 of 124



1
1
I

1

HI

Hi

RVV DRILLING LOG

ji,pANY name: SpecPro, Inc.

DISTRICT: Louisville

2. DRILL SUBCONTRACTOR:

ajECT: Fuze & Booster/RVAAP

yg OF DRILLER: C_ ///t^i /^,»^ N

c AND TYPES OF DRILLING
SPLINE EQUIPMENT

7

ERBURDEN THICKNESS ,*A

PTHDR

fALDEI

IIXED INTO ROCK fiA

>TH OF HOLE J / ' '

iEOTEOHNICAL SAMPLES

iiiPLES TOR CHEMICAL ANALYSIS

sresmoNC FHOLE /

DISTURBED

voc

BACKFILLED

HOLEJMUMBEf

SHEET 1 OF \_

4. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL:

B. HOLE LOCATION: £"/?// jfi A 1

9. SURFACE ELEVATION: ^VA.

10. DATE STARTED: i// t l/J<** 11. DATE COMPLETED: I .1

•3

15. DEPTH GROUNDWATER ENCOUNTERED: '"^/£.

16. DEPTH TO WATER AND ELAPSED TIV E AFTER DRILLING COMPLETED:/'

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY): ^ /

UNDISTURBED

METALS

MONITORING WELL

19. TOTAL NUMBER OF CORE BOXES

OTHER (SPECIFY)

OTHER (SPECIFY)

OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CO

RECOVERY

IE

%

23. SIGNATURE OF INSPECT ./ ,..^S
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TASK TEAM ACTIVITY LOG SHEET

.PROJECT NAME: Phase I/I I Fuse & Soostef Quarry UMidfMMPond DELIVERY ORDER; 0012
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PRILLING LOG

JAME SpecPro, Inc.

district Louisville

2 DRILL SUBCONTRACTOR:

cuze & Booster/RVAAP

[ILLER: ^~~2J & l>~6. A-T^^ C

-.50-0
JUIPME

RLLING

AM
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Iation sketch/comments

DISTURBED
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UNDIS7

METALE

ORWG WELL

HOLE, DUMBER ^

SHEET I OF j_

4. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL:

6 HOLE LOCATION: tZ *>'/A f~f C~£

9. SURFACE ELEVATION: ' ' /*•

10. DATE STARTED: / ; :/ U(7/ 3 11. DATE COMPLETED: ,

15. DEPTH GROUNDWATER ENCOUNTERED: ; ./ e

16 DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED: J

■ x/c
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TASK TEAM ACTIVITY LOG SHEET

sdf Phase I'll Fuz£ & Bolster Quarry XjgpvffiWP

165
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1JrW DRILLING LOG
1

lifMPANY name: SpecPro, Inc.

fffoJECT: Fuze & Booster/RVAAP ^

IKeofdriller: C/fl-L-1
■IE,MO TYPES OF DRILLING
gU(PLING EQUIPMENT

district: Louisville

!
2. DRILL SUBCONTRACTOR:

y

i%rL*--

igOVERBURDEN THICKNESS r/ <L_

Kepth drilled into rock

KpjTAL DEPTH OF HOLE

^EOTECHNICAL SAMPLES

MtLpieS FOR CHEMICAL ANALYSIS

M9(9 act: jfi-s

1
I

SlSPOSmON OF HOLE }

Ration sketch/comments

;.

••■

t

it

IE—

I-

DISTURBED

voc

BACKFILLED s

-

HOLE NUMBER/ .

SHEET

1 '

4. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL:

8 HOLE LOCATION- <\ // /'•

9. SURFACE ELEVATION:

10. DATE STARTED: / / U'jjf'~?7 11.DATE COMPLETED: i,.,^^

15. DEPTH GROUNDWATER ENCOUNTERED: ^ / ^

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY): ^ /,

UNDISTURBED

METALS

MONITORING WELL

19. TOTAL NUMBER OF CORE BOXES

OTHER (SPECIFY)

OTHER (SPECIFY)

OTHER (SPECIFY) OTHER (SPECIFY! 21. TOTAL CORE

RECOVERY %

23. SIGNATURE OF INSPECTOR 'fl/f-^C —"~

/ A \%\ SCALE: ^ $f
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TASK TEAM ACTIVITY LOG SHEET

PROJECT NAMS-! Phase \t\ \ Fuze & Bgglyr Quarry La-ndliWFgfltf

169

DELIVERY ORDER: 0812.

.Date W Th P 3ayyjuijll
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PERILLING LOG

K^name SpecPro, Inc.

district: Louisville

2. DRILL SUBCONTRACTOR:

IE. Fuze & Booster/RVAAP

fef pRILLER: ~~^r\ d /I >? t _/S~ ('

L TYPES OF DRILLING

SMGE0LJPM6NT

ST"" • Lx^i- I-' V

^BURDEN THICKNESS ■A/£-

^H DRILLED INTO ROCK *\ [^

Jldepthofhole -y /

fcrHNICAL SAMPLES
■■_ """

PS FDR CHEMICAL ANALYSIS

|0N SKETCH/COMMENTS

*•-

I
— ■

|

i

■7:

1

| A

1
PPENI31 X 2

DISTURBED

V/DC

BACKFILLEDx^*^

ffii
''

HOLE NUMBER

SHEET J OF /

4. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL

B. HOLE LOCATION: Pf\[V 7k V)l

B. SURFACE ELEVATION: '' Id

10. DATE STARTED: | | , --y r/i < 11. DATE COMPLETED: . . _. <,

15. DEPTH GROUNDWATER ENCOUNTERED: /{,

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:

17 OTHER WATER LEVEL MEASUREMENTS (SPECIFY): ^ /
/ c

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

METALS

MONITORING WELL

OTHER (SPECIFY)

OTHER ISPECIFY1

■ )V
1
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TASK TEAM ACTIVITY LOG SHEET
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W DRILLING LOG

BfipANYNAME: SpecPrO, ItlC.

district: Louisville

2. DRILL SUBCONTRACTOR:

^^Fuze & Booster/RVAAP

P^fTriller ^in^e i
BITand types of drilling
BP*S S! iur- FQU1PMENT

PoVERBURDEN THICKNESS /

EpTH DRILLED INTO ROCK *•

I

.

r

:

1

i
i

Itotal depth of hole /O

!'- ^

^EOTECHNICAL SAMPLES

'nifiPQSTTION OF HOLE J_

5-""

3CATION SKETCH/COMMENT

C

DISTURBED

S

BACKFILLED

j

UNDI!

METALS

MONITORING WELL

>

HOLE NUMBER

SHEET J OF_

4. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL:

8. HOLE LOCATION: {-'tlLr V &'' V*'

H. SURFACE ELEVATION: '" '^

10. DATE STARTED: . l , "J J.<J 11. DATE COMPLETED: . ,.* O1.

15. DEPTH GROUNDWATER ENCOUNTERED:

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED^

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY): „ /^

iTURBED

OTHER (SP

19. TO!

■CIFY)

OTHER (SPECIFY)

■AL NUMBER OF CORE B

OTHER (SPECIFY)

23. SIGNATURE OF INSPEC

3XES

OTHER (SPECIFY)

SCALE: *y£_

•

21. TOTAL CORE

RECOVERY %
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TASK TEAM .ACTIVITY LOG SHEET

project w<m- Phase imfa Fvm o^UWERV ORDH* WJ: 0612

177

Task
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E JM"? $ i W T« F Si PAGE OF

Wi2
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Ir-RVV DRILLING LOG

^ \ipanyname SpecPro, Inc.

district: Louisville

2. DRILL SUBCONTRACTOR:

^

I'roject Fuze & Booster/RVAAP

I^HlE OF DRILLER: /'/U/-(V1rJ £_/''<£»> -

^.-g Afjp TYPES OF DRILLING

"rj SAMPL"°G EQUIPMENT

5>< < 3^~1-'

%
j

^OVERBURDEN ThilCKNESS h- ■ ^

■a

jSpEPTH DRILLED INTO ROCK *. /^

ifOTAL DEPTH OF HOLE / (

fGEOTECHNICAL SAMPLES

Rumples for chemical analysis

p?Qf C" ^ ( rrt
linKPasmONO^HOLE 7

F

j

f
f

f.

f

■

■

DISTURBED

uoc

BACKFILLED/^

IcATION SKETCH/COMMENTS \jg

"-.

r

■■

'-
■■

APPENDS
f

2

HOLE NUMBER

SHEET OF I

4. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL:

B. HOLE LOCATION: /^W/l /)"12'?

9. SURFACE ELEVATION: .\ /-

1D. DATE STARTED: , . . .-7 Vp 11 DATE COMPLETED: _

7 ^-\ /
15. DEPTH GROUNDWATER ENCOUNTERED: ,' ^

16 DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED'

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY): /

■' c

UNDISTURBED

METALS

MONITORING WELL

19. TOTAL NUMBER OF CORE BOXES

OTHER (5PECIFYI

OTHER (SPECIFY)

OTHER(SPECCYI OTHER (SPECIFY) 21. TOTAL CORE

RECOVERY %

23. SIGNATURg£FINSP?CTOfi// , ^7

<? Ptf I 1 / SCALE:
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TASK TEAM ACTIVITY LOG SHEET

NAME. Phase I'll Hi Fuze £ Booster 0u3frv Ly DEUVfaRY ORDER NO DDf2
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Krw drilling log

pGOMPANY NAME: SpecPfO, Inc.

district: Louisville

2. DRILL SUBCONTRACTOR:

Pproject: Fuze & Booster/RVAAP

pME OF DRILLER: ^f£^€ /C^L^ f

PlzESAND TYPES OF DRILLING
P, SAMPLING EQUIPMENT

1 ....... -■ c u^.

jfloVERBURDEN THICKNESS ^ fC

ipDEPTH DRILLED INTO ROCK ^ /

pTOTAL DEPTH OF HOLE /@ Cr

||gEOTECHNICAL SAMPLES

^SAMPLES FOR CHEMICAL ANALYS S

fjf-fl- l^Lr"\<- / ^~V
gtlSPOSITION OF HOLE <J

DISTURBEC

voc

BACKFILLED /

pCATION SKETCH/COMMENTS C'dJ*

I

h
I-

i

■—

——

.....

4--I
-LJ

...

—

-

Ir

1-\

± 1

-

■

1

1

1

1

1 1

HOLE NUMBER

SHEET J_ OF

4. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL:

8. HOLE LOCATION: P~/%/*) /A Z2-/

9. SURFACE ELEVATION: "/
/c

10. DATE STARTED:; / / ■*] X 11. DATE COMPLETED: ».,-«»

15. DEPTH GROUNDWATER ENCOUNTERED: K/ c.

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY): y\/

UNDISTURBED

METALS

MONITORING WELL C

19. TOTAL NUMBER OF CORE BOXES

3THER (SPECIFY)

JTHER (SPECIFY)

OTHER (SPECIFY)

23. SIGNATURE OF INSPE.

OTHER (SPECIFY)

CTdR // /

21. TOTAL CORE
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hJ
|ame

W DRILLING LOG

anyname SpecPro, Inc.

DISTRICT: Louisville

2. DRILL SUBCONTRACTOR:

-CT. Fuze & Booster/RVAAP

OF DRILLER: <;—^//

MP TYPES OF DRILLING

LING EOJ1PMENT

Bsut fJ^ r
. \
JgtvS

1

rr—

OVERBURDEN THICKNESS ** / C

dEPth drilled into rock ^ /

TOTAL DEPTH OF HOLE "O

GEOTECHNICAL SAMPLES

UUPLES FOR ;hemicai: an/jlysis

IMPOSITION OF HOLE

J

DISTURBED

voc

BACKFILLED ^

■ X

HPLE NUMBER ,

I

SHEET OF_|

a. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL

8 HOLE LOCATION: fT^ tffaf

9 SURFACE ELEVATION: *V^T

10. DATE STARTED: / ' / ■^7//? 11. DATE COMPLETED: ■ , ^. _ -

15. DEPTH GROUNDWATER ENCOUNTERED ,X^~

16 DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY): «t /

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

METAL s

MONITORING WELL

OTHER (SPECIFY]

OTHER (SPECIFY)

OTHER SPECIFY) OTHER ISPECIFY 21. TOTAL COR

RECOVERY

■^

S

23. SIGNATURE OF INSPECTOFl^TJ/^yX? ,-^f

CATION SKETCH/COMMENTS <Tg j) frvL i/) , SCALE:
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TASK TEAM ACTIVITY LOG SHEET

PROJECT mm Phase E/iU Fuai S Sopstcr Quarry igndfillvPo

ftj7f .SuJMiTtf W Th F 5s

,«

f\ .p.

Narrative antf

f/i"

/ /
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Dsily Weather GondiUons: A.W...
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IECT: FUZ€
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VND TYPES OF

PLING EQUIPM

ILLINGLOG

SpecPro, Inc.

district: Louisville

2. DRILL SUBCONTRACTOR:

& Booster/RVAAP (

DRILLING

:NT

^BURDEN THICKNESS n/C

3. DEPTH DRILLED INTO ROCK A./

j. TOTAL DEPTH OF HOLE -v '

J. GEOTECHNICAL SAMPLES

|o SAMPLES FOR CHEMICAL ANALYSIS

i
•DISPOSfTION OF HOLE J

DISTURBED

vac

BACKFILLED'

HOLE NUMBER

SHEET.

4. location. Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL:

8. HOLE LOCATION: CA& J&- fo

9. SURFACE ELEVATION: >■*■/<_

10. DATE STARTED: ,,_,,/ ■-,

I <l 7 f )
11. DATE COMPLETED: „

15. DEPTH GROUNDWATER ENCOUNTERED: ' *

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY):

UNDISTURBED

METALS

MONITORING WELL

19. TOTAL NUMBER OF CORE BOXES

OTHER (SPECIFY)

OTHER (SPECIFY)

OTHER (SPECIFY] OTHER (SPECIFY) 21. TOTAL COR

RECOVERY V.
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TASK TEAM ACTIVITY LOG SHEET
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district Louisville

2. DRILL SUBCONTRACTOR

HTRW DRILLING LOG

_

3MPANYNAME SpecPro, Inc

4. location: Fuze & Booster Quarry Landfill/Pone
_———-—

6. MANUFACTURERS DESIGNATION C

—

B. HOLE LOCATION:

project: Fuze & Booster/RVAAP

5 NAME OF DRILLER

7 SIZES AND TYPES OF DRILLING

^D SAMPLING EQUIPMENT ^s <pr^n~

B SURFACE ELEVATION:

11. DATE COMPLETED

15. DEPTH GROUNDWATER ENCOUNTERED

1E DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLI
OVERBURDEN THICKNESS

' "

13 DEPTH DRILLED INTO ROCK

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

14.TOTALDEPTHOFHOLE

IB GEOTECHNICAL SAMPLES

' ■ —
SAMPLES FOR CHEMICAL AMALfSIS
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HTRW DRILLING LOG

i. company name: SpecPro, Inc.

?3 project: Fuze & Boos

g, NAME OF DRILLER; f-

j,r SIZES AND TYPES OF DRILLING

SAND SAMPLING EQUIPMENT

district: Louisville

2. DRILL SUBCONTRACTOR:

ter/RVAAP

E -N >

|i2. OVERBURDEN THICKNESS K / (

|i3 DEPTH DRILLED INTO ROCK . /

1 /c
§4. TOTAL DEPTH OF HOLE ('

Be. GEOTECHNICAL SAMPLES

Bo. SAMPLES FOR CHEMI0AL ANALYSIS

Ei. DISPOSITION OF HOLE J

DISTURBED

voc

BACKFILLED

pQCATION SKETCH/COMMENTS

n

E

E
1
I
I — —

_

HOLf:NUMBER

SHEET J OF

4. location: Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL:

- 6. HOLE LOCATION: ^- rt^f-i Sh-")—)

r'/Sui CP T~f—

- 9. SURFACE ELEVATION:

- 10. DATE STARTED: . „-, -,

\l t f-q> -5
11. DATE COMPLETED: , _. _

15. DEPTH GROUNDWATER ENCOUNTERED: *vt

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY): ^ /

UNDISTURBED

METALS

MONITORING WELL

19. TOTAL NUMBER OF CORE BOXES

OTHER (SPECIFY) OTHER (SPECIFY! OTHER (SPECIFY 21. TOTAL CORE

RECOVERY %

23. SIGNATURE OF INSPECTOR y^~)

<\gg' P^X ffi j SCALE:
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HTRWIDRILLING LOG

company name: SpecPro, Inc.

district: Louisville

2. DRILL SUBCONTRACTOR:

project: Fuze & Booster/RVAAP

■ i\ il
NAME OF DRILLER: f\'~CUru'

«IZES AND TYPES OF DRILLING

iffiI SAMPLING EQUIPMENT

-"

•*- ■-

*jd

2 OVERBURDEN THICKNESS l^ / C

3. DEPTH DRILLED INTO ROCK *v /

4.TOTALDEPTHDFHOLE —) /*

B GEOTECHNICAL SAMPLES

SAMPLES FOR CHEMICAL ANALYSIS

!r7 ' '/* T //—
DISPOSITION OF HOLE

J

DISTURBED

BACK FLLgD

HOLE NUMBER

f& 0-73

SHEET __of!

4. location Fuze & Booster Quarry Landfill/Pond

6. MANUFACTURERS DESIGNATION OF DRILL:

a. HOLE LOCATION: C. St A //) "J^2

B SURFACE ELEVATION: **(/

10. DATE STARTED: /, . ^j / l2 11. DATE COMPLETED: . ^ «

15. DEPTH GROUNDWATER ENCOUNTERED: >yK_—

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED:

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY): /

UNDISTURBED 18. TOTAL NUMBER OF CORE BOXES

METALS

MONtTORING WELL

OTHER (SPECIFY)

OTHER (SPECIFY!

OTHER (SPECIF1 OTHER (SPECIFY 21. TOTAL COR

RECOVERY

E

23. SIGNATURE a^NSPECTOp'y' yf p
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1.0 INTRODUCTION

This Quality Control Summary Report (QCSR) covers the field and laboratory work performed during

sampling events at the Ravenna Army Ammunition Plant (RAAP) Fuze and Booster Quarry Landfill/Ponds

conducted from October through December 2003, and additional samples collected in June and July of

2004. Soil, sediment, surface water, and groundwater were sampled for volatile organic compounds (VOCs)

including perchlorate, semivolatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls

(PCBs), explosive compounds including nitrocellulose, metals, miscellaneous chemical species such as

hexavalent chromium, and total organic carbon. In addition, several samples were collected for toxicity

characteristic leaching procedure and analyzed for VOCs, SVOCs, pesticides, herbicides, and hazardous

characteristics including flashpoint, pH, and reactivity. Samples referenced in Tables 5-1 through 5-4 of

the Work Plan and Sampling and Analysis Plan Addenda for the Phase I/Phase II Remedial Investigation

of the Fuze Booster Quarry Landfill/Ponds at the Ravenna Army Ammunition Plant, Ravenna, Ohio

(USACE 2002) were collected by SpecPro Incorporated field personnel. GPL Laboratories, 202 Perry

Parkway, Gaithersburg, MD 20877, performed all analytical work.

Data verification and review of field and laboratory results described in this QCSR were conducted under

the guidance provided by the facility-wide Quality Assurance Project Plan (QAPP) for Environmental

Investigations at the Ravenna Army Ammunition Plant, Ravenna, Ohio (USACE 2001), and the Quality

Assurance Project Plan Addendum for Phase I/Phase II Remedial Investigation of the Fuze Booster

Quarry Landfill/Ponds (USACE 2003). Where required, the U. S. Army Corps of Engineers' Shell

Documentfor Analytical Chemistry Requirements, (USACE 1998) was used as a secondary reference. The

topics covered include:

• the conformance of the participating laboratory to quality control (QC) procedures described in the

referenced Quality Assurance Project Plans (QAPPs),

• an evaluation of the quality of the data, and

• all rejected data.

2.0 FIELD DATA VERIFICATION

Chain of custody records and sampling records were reviewed to ensure that the correct bottles and

preservatives were utilized throughout sampling. Samples were preserved and held at the correct

temperature from the time of collection through sample shipment, receipt in the laboratory, and until point

of analysis. Appropriate field duplicates were collected on each matrix type and at the appropriate

frequency to meet project requirements. Field QC samples were collected including trip blanks, field

blanks, and equipment rinsate blanks. Unless addressed specifically in the summaries for each analytical

method reviewed below, all field QC measures were within acceptance criteria and met project and

method requirements.



3.0 LABORATORY DATA VERIFICATION

Twenty-six sample delivery groups (SDGs) were submitted to the laboratory. A complete data package

consisting of analytical, calibration, and QC information for each method within an SDG was supplied by

the laboratory. All data packages were reviewed for each method for adherence to QAPP requirements as

stated above. Completeness, correctness, consistency, and compliance were evaluated for all samples,

which include all sample duplicate analysis and conformance to project reporting limits. In addition, 15%

of the data was validated. During the validation process, calibration, calibration verification, blank

contamination, recoveries of laboratory control samples (LCS), and matrix spike/matrix spike duplicate

(MS/MSD) were evaluated. For organic analyses, instrument timing, internal standard (IS) performance,

and surrogate recoveries were also evaluated. For metals, interference checks, dilution tests, and

post-digestion recoveries were also evaluated.

■

3.1 GENERAL FINDINGS

Unless addressed specifically in the summaries for each analytical method reviewed below, preservation,

sample custody logs, preparation, extraction and cleanup logs, analysis logs, sample identification, and

holding times were within acceptance criteria and met method requirements. Calibration and QC parameters

for all methods were found acceptable. All exceptions are discussed in the sections below.

High concentrations of metal analytes, hexavalent chromium, and mercury required occasional sample

dilutions prior to analysis to maintain results within calibration range. Project quantitation levels (PQLs)

were not adversely impacted by sample dilution.

Manual integration was performed for some analytes for VOCs, SVOCs, pesticides, and explosive

compounds. The rationale provided in the case narratives based the need for manual integration on

improper integration performed by the software. In most cases, the adjustments were made on

low-concentration standards and QC samples where concentrations were near the limit of sensitivity. The

laboratory submitted software-produced EICP chromatograms and corresponding manually integrated

chromatograms. The adjustments were properly executed and consistent with the intent of the LCG

guidance on manual integration.

3.2 PROJECT QUANTITATION LEVELS

In general, the laboratory was able to achieve the PQLs specified in the QAPP. VOC analysis was typically

performed using a 5-mL purging volume to obtain reporting limits of approximately 5 ug/L for water. These

levels met most LCG requirements; however, they did not achieve the PQL goals of the QAPP.

Method reporting limit (MRL) check standards were typically analyzed at the beginning of a sequence,

but not consistently repeated either at the end of the sequence or every 12 hrs as required by the LCG for

most analytical methods.

Prior to the beginning of the project, the laboratory was granted some PQL variances because of their

inability to achieve QAPP-specified limits. In most cases, the laboratory reporting limits generally met

LCG requirements. A comparison of the laboratory PQLs and the project-specific PQLs for performing

baseline risk assessment for primary chemicals of potential concern at RVAAP is presented in Table 3-1.
A comparison of the laboratory PQLs and the project-specific PQLs is presented in Appendix A.

w
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Table 3-1. Non-Conforming Primary Chemicals of Potential Concern at RVAAP

Element

2,4-DNT

2.6-DNT

TNT

RDX

HMX

Nitrocellulose

Nitroelvcerine

Nitrocuanidine

Aluminiun

Arsenic

Barium

Cadmium

Chromium

^ead

Mercurv

Selenium

Silver

Zmc

1.3.5-TNB

1,3-DNB

Nitrobenzene

o-mtrotoluene

D-nitrotoluene

p-nitroioluene

Mansanese

PCBs

Soil (mg/kg)

GPL MRL

Baseline RA DL

Requirements

mg/kg

NA

NA

NA

NA

NA

NA

NA

NA

NA

2.0

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

0.9

0.9

2]

5.8

3900

Best available

Besl available

7,800

Besl available

0.4

5,500

78

230

400

23

390

390

24.000

2,300

7.8

39

780

780

780

3.600

0.3

Water (ng/L)

GPL MRL

Baseline RA DL

Requirements

0.26

0.26

NA

NA

NA

NA

NA

NA

NA

20

NA

6.0

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1.1

0.1

0.1

3

0.8

2.000

Besl available

Besl available

4.000

Best available

0.1

2.000

5.0

100

15

2.0

50

200

11,000

1.000

4.0

20

400

400

400

2.000

0.04

DL = Detection limit.

GPL = GPL Laboratories, Inc.

MRL = Method reporting limit.

NA = GPL MRL met QAPP requirements.

RA = Remedial action.

RVAAP = Ravenna Army Ammunition Plant.

Overall, the laboratory met PQL requirements. The exceptions noted above are discussed under the

respective method evaluations.

3.3 FIELD DUPLICATES

Field duplicate samples were collected for each matrix under investigation and analyzed for all target

analytes. Relative percent differences (RPDs) were calculated where applicable and the results are

presented for each method. The RPDs are not applicable where one of the analytical results was nondetect

or is estimated below the level of quantitation. This event is indicated by an asterisk (*) in the table.

Where the RPD exceeded QAPP-acceptance criteria, 30% for waters or 50% for soils and sediments, the

word "Fail" qualifies the listed RPD. Positive results in the primary and field duplicate have been

qualified estimated (J). This estimated value implies that more variability than acceptable may occur in

subsequent re-sampling events.
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3.4 SPLIT SAMPLES

Field samples were divided between GPL and another laboratory to evaluate analytical quality. No

evaluation of inter-laboratory precision was made because analytical data from the second laboratory was

not provided.

4.0 VOLATILE ORGANIC COMPOUNDS

Nine samples were submitted as field duplicates for volatile analysis and represented all matrix types

sampled for this project. All compounds detected in one or both aliquots of the field duplicate have been

summarized below. Most RPD values have been qualified with an (*) representing undetectable or

estimated below the quantitation limit in the other aliquot. All RPD values calculated for volatile organics

meet the QAPP criteria.

FBQMW-167

Chemical

1,1,1 -Trichloroethane

1,1 -Dichloroethene

Acetone

Methylene Chloride

-0308-GW

5.80

4.20 J

5.60 JB

6.60 JB

-0407-GW

5.00 U

5.00 U

4.80 JB

6.10 JB

RPD

14.8*

17.4*

15.4*

7.87*

FBQSD-130-

Chemical

Acetone

Methylene Chloride

-0255-SD

16.00 JB

18.00 JB

-0389-SD

17.00 JB

16.00 JB

RPD

6.1 *

11.7*

FBQSD-133

Chemical

2-Butanone

Acetone

Methylene Chloride

Toluene

-0258-SD

17.00 U

8.50 JB

11.00 JB

7.30 J

-0394-SD

15.00 J

40.00 B

14.00 JB

79.00

RPD

12.5*

129*

24*

166*

FBQSD-138

Chemical

Acetone

Methylene Chloride

-0263-SD

9.60 JB

11.00JB

-0393-SD

17.0 U

17.00 JB

RPD

55.6*

42.8*

FBQSD-140

Chemical

2-Butanone

Acetone

Methylene Chloride

-0265-SD

13.00 JB

36.00

18.00 JB

-0395-SD

9.80 JB

32.00

14.00 U

RPD

28.1 *

11.8

25.0*
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FBQSO-086

Chemical

2-Butanone

Acetone

Carbon Disulfide

Methylene Chloride

-0172-SO

5.40 J

12.00 JB

3.10 J

9.20 JB

-0406-SO

12.00 U

10.00 JB

6.10 U

16.00 JB

RPD

75.9 •

18.2*

65.2*

54.0 *

FBQSS-084

Chemical

Acetone

Methylene Chloride

Toluene

-0167-SO

10.00 JB

6.50 JB

3.90 J

-0404-SO

7.30 JB

11.00 JB

5.8 U

RPD

31.2 *

51.4*

39.2 *

Chemical

2-Butanone

Acetone

Carbon Disulfide

Methylene Chloride

Toluene

Chemical

Acetone

Methylene Chloride

Toluene

FBQSW-134

-0300-SW

5.40 J

14.00 B

1.70 J

6.20 JB

16.00

-039]-SW

2.50 J

14.00 B

5.0 U

6.70 JB

17.00

FBQSW-135

-0301-SW

7.10 JB

7.60 JB

5.60 J

-0392-SW

4.90 JB

5.70 JB

5.90 J

RPD

30.5

98.5

6.1

RPD

36.6

28.6

8.0

In the review of laboratory QC criteria, calibrations were generally acceptable and followed method

requirements. Instrument tuning met requirements. Where the percent relative standard deviation (%RSD)

failed to meet the required 15% limit for an analyte, undetectable levels of these compounds were rejected

(R) and positive results were qualified estimated (J). Table 4-1, Rejected Results for Volatile Compounds,

lists specific sample numbers and analytes that were rejected.

Calibration verification was performed using a second source standard. When compounds had %RSD

values that were greater than 20%, further evaluation of the data was performed. When positive bias

existed in the %RSD, associated samples with undetectable levels of the compounds were not qualified.

However, a positive bias associated with a positive result was qualified estimated (J). When a negative

bias was present in the %RSD, positive values were qualified estimated (J) and nondetected values were

estimated at the reporting limit (UJ). No %RSD values were seen in excess of 40%.
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Table 4-1. Rejected Results for Volatile Organic Compounds

SDG

311136

311076

311113

310082

311095

Sample IDs

FBQ-MW-168-0310-GW

FBQ-MW-172-0318-GW

FBQ-MW-172-0408-GW

FBQ-MW-175-0324-GW

Trip Blank

FBQ-MW-171-0316-GW

FBQ-MW-170-0314-GW

Trip Blank

FBQ-SO-079-0158-SO

FBQ-SS-079-0157-SO

FBQ-SS-098-0195-SO

FBQ-MW-167-0308-GW

FBQ-MW-167-0407-GW

FBQ-MW-169-0312-GW

FBQ-MW-174-0322-GW

FBQ-SO-086-0172-SO

FBQ-SO-086-0406-SO

Trip Blank

FBQ-SS-019-0037-SO

FBQ-SS-019-0038-SO

FBQ-SS-060-0119-SO

FBQ-SS-060-0120-SO

FBQ-SS-017-0033-SO

FBQ-SS-045-0089-SO

FBQTB-0379

FBQ-SS-017-0033-SO-RE

FBQ-SS-045-0089-SO-RE

FBQ-SS-083-0165-SO

FBQ-SS-083-0166-SO

FBQ-SS-084-0404-SO

FBQ-SS-084-0167-SO

FBQ-TB-0405

Compound

Bromomethane

Methylene Chloride

Acetone

2-Butanone

trans-1,3-Dichloropropene

2-Hexanone

Bromoform

1,2-Dibromo-3-chloropropane

1,2,4-Trichlorobenzene

Freon-113

Cyclohexane

Methyl Acetate

Chloromethane

Bromomethane

Methylene Chloride

Methylene Chloride

Acetone

2-Hexanone

1,1-Dichloroethene

Acetone

trans-1,3-Dichloropropene

Bromoform

Methyl Acetate

% RSD

17

23.6

32.7

16

21.8

15.4

20.8

21.8

23.6

19.8

19.7

21.2

17

17.2

15.2

17.2

27.7

23.3

23.6

32.7

21.8

20.8

21.2

Type

ICAL

ICAL

ICAL

ICAL

Date

11/10/03

10/7/03

10/21/03

11/10/03

%RSD = Percent relative standard deviation.

SDG = Sample Delivery Group.

Surrogate recovery exceeded acceptable limits of 50 to 150% for the analysis of several samples in

various SDGs. In most cases, samples were reanalyzed within the holding time with similar results. Since

all recoveries were between 10 and 50%, positive values for all volatiles in these samples have been

qualified estimated (J) and all nondetect values have been qualified estimated at the reporting limit (UJ).

Samples affected by low surrogate recovery include: FBQSS-019-0037-SO, FBQSS-019-0038-SO,

FBQSS-017-0033-SO, FBQSS-045-0089-SO, FBQ-SO-098-0195-SO, FBQ-SO-079-0158-SO, FBQ-SO-

079-0157-SO, FBQ-SO-086-0172-SO, and FBQ-SO-086-0406-SO.

IS area counts were acceptable for all samples evaluated during validation.

Method blanks were contaminated above one-half the MRL with acetone, methylene chloride, and/or 2-

butanone. Trip blanks contained acetone and methylene chloride also. Equipment rinse blanks also

contained carbon disulfide in addition to methylene chloride and acetone. Sample results have been

j

A4-6



qualified "B" for common laboratory contaminants less than ten times the amount in the blank and less

than five times the amount in the blank for other contaminants according to the LCG criterion.

LCS recoveries were generally acceptable. Elevated LCS/LCS duplicate (LCSD) recoveries were seen in

several SDGs. Positive values for toluene were qualified estimated (J) in SDG 311095; in all other cases,

elevated LCS/LCSD percent recoveries were associated with undetectable compounds in the associated

samples. Low recover}' of methyl acetate was reported in SDG 311136. All samples in this analytical batch

had undetectable levels of this compound, and have been previous!}" qualified (R) due to calibration issues.

MS/MSD analysis was performed at an appropriate frequency by the laboratory. In general, MS/MSD

percent recoveries for samples associated with this project were acceptable. When batch QC was utilized

by the laboratory, more compounds were reported out of control for MS/MSD criteria. Project samples

were not qualified based on batch QC samples not collected from this project. For soil and sediment

samples, MS/MSD recoveries for chloromethane, methylene chloride, carbon disulfide, 4-methyl-2-

pentanone, and 2-hexanone were slightly out of control limits. For aqueous samples, MS/MSD recoveries

for acetone and methyl acetate were slightly outside of control limits. There was no significant impact on

data usability.

5.0 SEMIVOLATILE ORGANIC COMPOUNDS

Nine samples were submitted as field duplicates for semivolatile analysis and represented all matrix types

sampled for this project. All compounds detected in one or both aliquots of the field duplicate have been

summarized below. Three field duplicates had undetectable levels of all SVOC compounds in both

aliquots. Most RPD values have been qualified with an (*) representing undetectable or estimated below

the quantitation limit in the other aliquot. All RPD values calculated for semivolatile organics meet the

QAPP criteria.

FBQMW-167

Chemical

bis(2-Ethylhexyl) phthalate

Caprolactam

-0308-GW

2.30 JB

46.00

-0407-GW

2.60 J

36.00

RPD

12.2*

24:4

FBQSD-130

Chemical

Benzo(o)pyrene

Benzo(Z»)fluoranthene

bis(2-Ethylhexyl) phthalate

Chrysene

Fluoranthene

Pyrene

-0255-SD

100.00 J

160.00 J

880.00 U

110.00 J

170.00 J

200.00 J

-0389-SD

82.00 J

120.00 J

93.00 J

89.00 .1

160.00 J

800.00 U

RPD

19.8*

28.6*

162*

21.1 *

6.06*

120*

FBQSD-133

Chemical

4-Methylphenol

bis(2-Ethylhexyl) phthalate

-0258-SD

510.00 J

110.00 JB

-0394-SD

440.00 .1

72.00 JB

RPD

14.7 *

41.7 *



FBQSD-138

Chemical

Benzo(o)anthracene

Benzo(o)pyrene

Benzo(6)fluoranthene

Chrysene

Fluoranthene

Phenanthrene

Pyrene

-0263-SD

74.00 J

72.00 J

120.00 J

81.00 J

180.00 J

97.00 J

130.00 J

-0393-SD

560.00 U

60.00 J

96.00 J

67.00 J

140.00 J

95.00 J

560.00 U

RPD

153*

18.2*

22.2*

18.9*

25.0*

2.1 *

124*

FBQSW-134

Chemical

4-Methylphenol

bis(2-Ethylhexyl) phthalate

Phenol

-0300-SW

170.00

2.80 JB

120.00

-0391-SW

22.00 J

2.50 JB

110.00

RPD

154*

11.3*

8.7

FBQSW-135

Chemical

bis(2-Ethylhexyl) phthalate

-0301-SW

1.40 J

-0392-SW

2.00JB

RPD

35.3*

Calibration and calibration verifications were generally acceptable and followed method requirements.

Instrument tuning and IS performance met requirements except where noted below.

In the review of laboratory QC criteria, calibrations and calibration verifications were generally

acceptable and followed method requirements. Instrument tuning and IS performance met requirements.

Where the %RSD failed to meet the required 15% limit for an analyte, undetectable levels of these

compounds were rejected (R) and positive results were qualified estimated (J). Table 5-1, Rejected

Results for semivolatile Compounds, lists specific sample numbers and analytes that were rejected.

The laboratory has recently started running a low level MRL standard at least at the beginning of each

analytical sequence. Recovery is expected between 70 and 130%. For recoveries between 50 and 70%, all

positive values have been qualified (J) and all nondetected compounds (UJ). Rejected data for

semivolatile compounds are listed in Table 5-1 where %RSD was less than 50%. Continuing calibration

verification was also used to qualify data with %RSD values greater than 20%. Compounds with a

negative bias were qualified (J) to positive values and (R) to undetected compounds.

ISs were acceptable for all samples validated.

Method blanks were contaminated above one-half the MRL with bis(2-ethyl hexyl)phthalate. Sample

results have been qualified (B) for this common laboratory contaminant less than ten times the amount in

the blank according to the LCG criterion.
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Table 5-1. Rejected Results for Semivolatile Organic Compounds

SDG

311136

311113

3100082

311076

Sample IDs

FBQ-MW-168-0310-GW

FBQ-MW-172-0318-GW

FBQ-MW-172-0408-GW

FBQ-MW-175-0324-GW

FBQ-MW-175-0324-GW-DL

FBQ-MW-167-0308-GW

FBQ-MW-167-0407-GW

FBQ-MW-169-0312-GW

FBQ-MW-174-0322-GW

FBQ-SO-086-0172-SO

FBQ-SO-086-0406-SO

Trip Blank

FBQ-SS-019-0038-SO

FBQ-SS-060-0119-SO

FBQ-SS-060-0120-SO

FBQ-SS-017-0033-SO

FBQ-SS-045-0089-SO

FBQ-MW-171-0316-GW

FBQ-MW-170-0314-GW

Compound

Benzadehyde

Phenol

n-Nitroso-di-n-propylamine

Naphthalene

4-Chloroaniline

Hexachlorocyclopentadiene

1,1-Biphenyl

Acenaphthene

2,4-Dinitrophenol

Dibenzofuran

Fluorene

4,6-Dinitro-2-methylphenol

D-Nitrosodiphenylamine

Atrazine

Phenanthrene

Anthracene

Carbazole

di-n-Butylphthalate

Fluoranthene

Pyrene

3,3-Di chlorobenzidine

Benzadehyde

2,4-Dinitrophenol

4.6-Dinitro-2-methylphenol

3,3-Dichlorobenzidine

Hexachlorocyclopentadiene

4-Nitrophenol

n-Nitrosodimethylamine

di-n-Octylphthalate

Caprolactam

3-Nitroaniline

2,4-Dinitrotoluene

4-Nitroaniliiie

di -n-B utylphthalate

Benzaldehyde

Acenaphthylene

2,4-dinitrophenol

Atrazine

Phenanthrene

Carbazole

di-n-Butylphthalate

Fluoranthene

3,3-Dichlorobenzidine

4-Chloroaniline

4-Nitroaniline

4~Nitrophenol

3entachlorophenol

% RSD

74.5

16.3

15.7

16.9

18.4

19.6

15.9

23.1

18.6

15.2

16

15.8

19.4

76.8

22.5

23.5

23.6

25

21.8

19.2

34.4

67.7

26.8

15.6

15.4

31.7

32.2

48.2

-30.8

-37.2

-24.5

-20.5

-31.5

-24.0

57.6

18.5

20.5

42

18.9

17.7

18.3

18.6

23.3

-26.1

-34.7

0%

6%

Type

1CAL

ICAL

MRL

CCV

ICAL

CCV

Date

12/22/03

10/17/03

12/3/03



Table 5-1. Rejected Results for Semivolatile Organic Compounds (continued)

SDG

311095

311103

FBQ-SS-083-0165-SO

FBQ-SS-083-0166-SO

FBQ-SS-084-0404-SO

FBQ-SS-084-0167-SO

FBQ-SO-079-0158-SO

FBQ-SO-079-0157-SO

FBQ-SS-098-0195-SO

FBQ-SS-TCLP

Compound

Benzadehyde

Bis(2-chloroethyl)ether

Acenaphthylene

2,4-Dinitrophenol

Hexachlorobutadiene

din-n-Octylphthalate

Pyridine

Hexachlorobutadiene

% RSD

72.5

21.8

16.7

19.3

-23.3

-24.4

22.2

17

Type

ICAL

CCV

ICAL

Date

12/23/03

12/1/03

J

%RSD = Percent relative standard deviation.

SDG = Sample Delivery Group.

Low LCS/LCSD percent recoveries were reported in SDG 311076 for 2-chlorophenol, 4-nitrophenol,

pentachlorophenol, and phenol. Results for 4-nitrophenol and pentachlorophenol have been rejected (R)

due to recovery less than 30%. All other compounds with low LCS percent recoveries have been qualified

estimated (J/UJ). Low LCS recovery was reported in SDG 311095 for 2-chlorophenol, 4-nitrophenol,

4-chloro-3-methylphenol, pentachlorophenol, phenol, and n-nitrosodi-n-propylamine. All values of these

compounds have been qualified estimated (J/UJ) due to these slight exceedances.

MS/MSD recoveries were within acceptance criteria.

6.0 PESTICIDES/POLYCHLORINATED BIPHENYLS

Nine samples were submitted as field duplicates for pesticide and PCB analysis and represented all matrix

types sampled for this project. All compounds detected in one or both aliquots of the field duplicate have

been summarized below. Six field duplicates had undetectable levels of all pesticide/PCB compounds in

both aliquots. Most RPD values have been qualified with an (*) representing undetectable or estimated

below the quantitation limit in the other aliquot. All RPD values calculated for pesticides and PCBs met the

QAPP criteria.

FBQSD-133

Chemical

Methoxychlor

-0394-SD

1.10 J

MJ258-SD

2.80 U

RPD

87.2*

FBQSD-138

Chemical

Methoxychlor

-0393-SD

0.94 J

-0263-SD

2.5 U

RPD

90.7*

FBQSD-140

Chemical

4,4-DDE

-0265-SD

0.79 J

-0395-SD

0.57 J

RPD

32.3*



Calibration and calibration verifications were acceptable and followed method requirements.

Low LCS percent recover}' (%R) was reported for delta-BHC in SDGs 311136, 311076, and 311113. The

laboratory attributed this problem to a standard problem. However, because of the recover}' less than

30%, all sample data in this analytical batch have been rejected (R) for delta-BHC in these associated

SDGs. Table 6-1, Rejected Results for Pesticide/PCB Compounds, lists specific sample numbers and

analytes that were rejected.

Table 6-1. Rejected Results for Pesticide/PCB Compounds

SDG

311136

311076

311113

Sample Number

FBQ-MW-168-0310-GW

FBQ-MW-172-0318-GW

FBQ-MW-172-0408-GW

FBQ-MW-175-0324-GW

FBQ-MW-171-0316-GW

FBQ-MW-1 70-0314-GW

FBQ-MW-167-0308-GW

FBQ-MW-167-0407-GW

FBQ-MW-169-0312-GW

FBQ-MW-174-0322-GW

Analvte

Delta-BHC

Delta-BHC

Delta-BHC

Analysis

LCS

LCS

LCS

PCB = Polychlorinated biphenyl.

SDG = Sample Delivery Group.

The method blank in SDG 311095 had low level contamination of 4,4-DDT: aldrin; dieldrin; endrin; endrin

ketone; gamma-BHC; and heptachlor. The laboratory isolated this contamination to syringe contamination.

Only one sample showed low level contamination of similar compounds at levels within five times the value

found in the blank. These compounds have been qualified found in blank (B) in this sample.

MS/MSD recoveries were acceptable. Surrogate recoveries were generally acceptable.

With the exceptions noted above, the data are considered to be technically sound and usable.

7.0 EXPLOSIVES AND PROPELLANTS SW8330

Twenty-six samples were submitted as field duplicates for explosive analysis and represented all matrix

types sampled for this project. All compounds detected in one or both aliquots of the field duphcate have

been summarized below. Twenty-one field duplicates had undetectable levels of all explosive compounds in

both aliquots. Most RPD values have been qualified with an (*) representing undetectable or estimated below

the quantitation limit in the other aliquot. All RPD values calculated for explosives met the QAPP criteria.

FBQSS-049

Chemical

2,4,6-Trinitrololuene

2-Arnino-4,6-Dinitrotoluene

4-Amino-2,6-Dinitrotoluene

-0097-SO

82.00 J

140.00

110.00

-0378-SO

120.00

190.00

140.00

RPD

37.6 *

30.3

24
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FBQSS-075

Chemical

Tetryl

-0149-SO

170.00 J

-0403-SO

200.00 U

RPD

16.2*

FBQSD-133

Chemical

m-Nitrotoluene

-0394-SD

81.00 J

-0258-SD

200.00 U

RPD

84.7 *

FBQSD-138

Chemical

m-Nitrotoluene

-0263-SD

78.00 J

-0393-SD

200.00 U

RPD

85.6*

FBQSW-134

Chemical

2-Amino-4,6-Dinitrotoluene

4-Amino-2,6-Dinitrotoluene

-0300-SW

0.68 J

20.00 J

-0391-SW

0.53 J

18.00 J

RPD

24.8*

10.5*

Calibration and calibration verifications were acceptable and followed method requirements. Associated

calibration and method blanks were free of contamination.

Most LCS results met acceptable percent recoveries. In SDG 311082, low LCS %R was reported for

tetryl. All samples had undetectable levels of tetryl and have been qualified rejected (R) due to recovery

less than 30%. Also in SDG 311076, LCS/LCSD percent recoveries were outside of laboratory QC limits in

the water analysis for 1,3,5-trinitrobenzene and tetryl. All associated samples had undetectable levels of

these compounds, and results for these compounds were rejected (R) due to percent recoveries less than

30%. In the same SDG, LCS/LCSD percent recoveries were outside of laboratory QC limits in the soil

analysis for 1,3,5-trinitrobenzene and tetryl and were rejected (R) due to percent recoveries less than 30%.

No surrogate results were reported for nitroguanidine. The laboratory stated that nitroguanidine was

directly injected and there is typically no surrogate added when the direct injection method is used.

MS/MSD and LCS recoveries met the QAPP requirements.

With the exceptions noted above, the data are considered to be technically sound and usable.

8.0 METALS AND MERCURY

Twenty-six samples were submitted as field duplicates for metals analysis and represented all matrix

types sampled for this project. All compounds detected in one or both aliquots of the field duplicate have

been summarized below. Most RPD values have been qualified with an (*) representing undetectable or

estimated below quantitation limit in the other aliquot. Most compounds where high RPD values have

been calculated between duplicates are with sample concentrations within five times the standard

reporting limit. No data were qualified with this low level variability. Most RPD values calculated for

metals met the QAPP criteria.
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Calibration and calibration verification performance were within acceptance criteria. Interference checks,

dilution tests, and post-digestion recoveries were within acceptance criteria except where noted.

The preparation blank frequent]}' contained calcium, chromium, copper, sodium, and occasionally other

target analytes above the MRL. The initial calibration blank was free of contamination, while continuing

calibration blanks contained aluminum, iron, lead, sodium, thallium, magnesium, and occasionally other

target analytes. Results for these analytes should be qualified (B) where positive values are less than five

times the blank value in accordance with the LCG.

LCS recoveries of all analytes were within the specified control limits.

MS/MSD recoveries frequently were outside of control limits for antimony, arsenic, copper, magnesium,

and potassium. However, post-digestion spike recoveries were with acceptance limits.

With the exceptions noted above, the data are considered to be technically sound and usable.

9.0 GENERAL CHEMISTRY (IAAP NITROCELLULOSE, CYANIDE,

SULFIDE, FLASHPOINT, TOTAL ORGANIC CARBON, AND

HEXAVALENT CHROMIUM)

Calibrations for general chemistry methods were acceptable. Sulfide is a titrimetric method and data for

the standardization of the titrant were provided. Subsequent continuing calibration verification standards

confirmed that the analyses remained in control. Associated calibration and method blanks were free of

contamination.

LCS recoveries for analytes were within the specified control limits. MS/MSD recoveries were within

acceptance criteria.

Several sample dilutions were required due to the limited range of the analytical method performed for

hexavalent chromium. Dilutions were required to bring hexavalent chromium levels to within the linear range

ofthe instrument. Reported values accurately reflected target analyte concentrations in project samples.

The data are considered to be technically sound and usable.

10.0 QUALITY CONTROL PARAMETERS

10.1 ACCURACY

Accuracy is defined as the agreement of a measurement with an accepted reference or true value and was

measured by the %R of each analyte in the LCSs analyzed with each sample batch. Any rejection of

analytical results based on non-conformant LCS recoveries is discussed under each method in previous

sections of tin's report. The overall level of accuracy is considered to be acceptable.



10.2 PRECISION

Precision is defined as the agreement between a set of replicate measurements without consideration or

knowledge of the true value. Precision was evaluated based on MS/MSD and field duplicate results where

available. Any rejection of analytical results based on non-conformant MS/MSD RPDs are discussed

under each method in previous sections of this report. Field duplicate samples were also analyzed and

RPDs were calculated where applicable. The overall level of precision is considered to be acceptable.

J

10.3 COMPLETENESS

Completeness is the quantitative measure of the amount of data obtained from a measurement process

compared with the amount expected to be obtained under the conditions of measurement. Unusable

analytical data are those results reported by the laboratory but rejected during the data validation process.

Completeness for all analytical fractions is outlined below. Table 10-1 summarizes the overall rejected

results for all methods. Soil VOCs had higher than 10% rejections. The overall percentage of acceptable

results was 96.8%, meeting the project completeness goal of 90%.

Table 10-1. Summary of Rejected Results for All Methods

Media

Sediment

Soil

Surface Water,

Groundwater,

and Quality

Control

Analysis Group

Metals

Volatile Organics

Semivolatile Organics

Pesticides/PCBs

Explosives

General Chemistry

Subtotal

Metals

Volatile Organics

Semivolatile Organics

Pesticides/PCBs

Explosives

General Chemistry

Subtotal

Metals

Volatile Organics

Semivolatile Organics

Pesticides/PCBs

Explosives

General Chemistry

Subtotal

Project Totals

Rejected

Results

0

0

0

0

0

0

0

8

279

114

0

44

0

445

0

157

203

10

4

0

374

818

Total

Results

1,012

2,156

2,860

1,276

748

99

8,151

3,933

1,066

1,495

645

2,606

22

9,767

805

2,548

2,275

1,015

595

46

7,284

25,202

Percent

Rejected

0%

0%

0%

0%

0%

0%

0%

0.20%

26.2%

7.62%

0%

1.69%

0%

4.56%

0%

6.16%

8.92%

0.98%

0.67%

0%

5.13%

3.24%

PCB = Polychlorinated biphenyl.

10.4 REPRESENTATIVENESS

Representativeness is the degree to which data accurately and precisely represent a characteristic of a

population or an environmental condition. Representativeness was evaluated by comparing the results of

the field duplicate pairs and conducting sampling in accordance with the work plan, QAPP, and relevant

standard operating procedures. Results for all analytes satisfied the field duplicate evaluation criteria and

all sampling/analysis protocols were followed.



10.5 COMPARABILITY

Comparability expresses the confidence with which one data set can be compared to another.

Comparability for this project could not be evaluated because of the absence of any previous data.

10.6 REJECTED DATA

Rejected data eliminate the actual result or data points for these compounds in the affected samples.

Therefore, the data cannot be used to definitively state that these compounds are not present in these

samples. If these compounds were suspected to be present in the samples, or were considered a critical

contaminant of concern, re-sampling and re-analysis may be necessary to validate the concentration

reported to the standards required by the data quality guidelines.

11.0 ELECTRONIC DATA DELR^RABLES

The electronic data deliverables (EDDs) were reviewed for completeness and the following observations

were made. Overall the EDDs were acceptable with the following exceptions.

• Calibration data are not included in the EDDs. However, all the data packages are presented in

electronic format (PDF) as well as hard copies. Calibration and QC data are available in both CD-

ROM and hard copy formats.

• The VOC and SVOC LCS analyzed with SDG 208002 contained only a short analyte list reported in

the EDD, well under the target analyte list as required by the QAPP Addendum. However, the

results for the whole target analyte list were reported in the hardcopy data package and CD-ROM.

• Inconsistent reporting of compound names has been corrected to reflect consistent reporting

requirements in the EDD.

12.0 REFERENCES
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USACE 2002. Work Plan and Sampling and Analysis Plan Addenda for the Phase I/Phase II RI at the

Fuze and Booster Quarry Landfill/Ponds at the Ravenna Army Ammunition Plant, Ravenna, Ohio

(SAP Addendum).

USACE 2003. Quality Assurance Project Plan Addendum for Phase I/Phase II Remedial Investigation of

the Fuze Booster Quany Landfill/Ponds, October.
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Table A-l. Project Quantitation Limit Goals and Achieved Method Reporting Limits

Parameters/Methods

Water

Project

Quantitation

Goal

(Ug/L)

Achieved

Method

Detection Level

(ue/L)

Soil/Sediment

Project

Quantitation

Goal

(ua/kfi)

Achieved

Method

Detection Level

VOCsSH 846-8260B

1,1. ]-Trichloroethane

1.1.2.2-Tetrachloroethane

1.1,2-Trichloroethane

1.1-Dichloroethane

1.1-Dichloroethene

1,2-Dibromomethane

1,2-Dichloroethane

1.2-Dich]oroethene (total)

] .2-Dichloropropane

2-Butanone

2-Hexanone

4-Methyl-2-pentanone

Acetone

Benzene

Bromochloromethane

Bromodichloromethane

Bromoform

3romomethane

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Cfaloromethane

cis-13-Dichloropropene

Dibromochloromethane

ithvlbenzene

vlethvlene Chloride

Srvrene

"etrachloroethene

^oluene

'arts-1.3-Dichloropropene

1

1

1

1

1

1

1

]

1

10

10

10

10

1

1

1

1

!

1

1

1

1

1

1

1

I

1

1

1

]

1

1

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

10

10

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5

5

5

5

5

5

5

5

5

20

20

20

20

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

10

10

10

10

5

5

5

5

10

5

5

5

10

5

10

5

5

5

10

5

5

5

5

VOCs SM 846-8260B

Yichloroethene

"inyl Chloride

Xyleues (total)

1

1

2

5.0

5.0

15

5

5

10

5

10

15

SVOCsSH 846-82 70C

,2.4-Trichlorobenzene

.2-Dichlorobenzene

,3-Di chlorobenzene

.4-Dichlorobenzene

.4.5-Trichloropheno]

.4,6-Tri chlorophenol

,4-Dichloropheno]

4-Dimethvlphenol

10

10

10

10

25

10

10

10

11

11

11

11

22

11

11

11

330

330

330

330

330

330

330

330

330

330

330

330

330

330

330

330
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Table A-l. Project Quantitation Limit Goals and Achieved Method Reporting Limits (continued)

Parameters/Methods

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Chloronaphthalene

2-Chlorophenol

2-Methylnaphthalene

2-Methvlphenol

2-Nitroaniline

2-Nitrophenol

3,3'--Dichlorobenzidine

3-Nitroaniline

4,6-Dinitro-2-methylphenol

4-Bromophenylphenylether

4-Chloro-3 -methylphenol

4-Chloroaniline

4-Chlorophenyl-phenyl ether

3 & 4-Methylphenol

4-Nitroaniline

4-Nitrophenol

Acenaphthene

Acenaphthylene

Anthracene

Benzo(c)anthracene

Benzo(a)pyrene

Benzo(6)fluoranthene

Benzo(#/zz)perylene

Benzo(£)fluoranthene

Benzoic Acid

Benzyl alcohol

2,2' -oxybis( 1 -Chloropropane)

bis(2-Chloroethoxy) methane

bis(2-Chloroethyl) ether

bis(2-Ethylhexyl)phthalate

Butylbenzylphthalate

Carbazole

Chrysene

Di-n-butylphthalate

Di-n-octylphthalate

Dibenzo(a, /2)anthracene

}ibenzofuran

Diethylphthalate

Dimethylphthalate

"luoranthene

Fluorene

Water

Project

Quantitation

Goal

(UM/L)

25

10

10

10

10

10

10

25

10

25

25

25

10

10

10

10

10

25

25

10

Achieved

Method

Detection Level

(Ug/L)

22

11

11

11

11

11

11

11

11

22

11

22

11

11

11

11

11

11

22

11

SVOCs SW 846-8270C

10

10

10

10

10

10

10

25

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

11

11

11

11

11

11

11

22

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

Soil/S

Project

Quantitation

Goal

(Hg/kg)

800

330

330

330

330

330

330

800

330

330

800

800

330

330

330

330

330

800

800

50

50

50

50

50

50

50

50

800

330

330

330

330

330

330

50

50

330

330

50

330

330

330

50

50

ediment

Achieved

Method

Detection Level

660

330

330

330

330

330

330

330

330

660

330

660

330

330

330

330

660

330

660

330

330

330

330

330

330

330

330

660

330

330

330

330

330

330

330

330

330

330

330

330

330

330

330

330

J

J
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Table A-l. Project Quantitation Limit Goals and Achieved Method Reporting Limits (continued)

Parameters/Methods

Hexachlorobenzene

Hexachlorobutadiene

HexacHoroethane

Hexacholorocyclogentadiene

lndeno( 1,2,3-eo')pyrene

Isophorone

N-Niiroso-di-D-dipropvlamine

N-NitrosodiphenyUumne

Water

Project

Quantitation

Goal

10

10

10

10

10

10

10

10

Achieved

Method

Detection Level

(flg/L)

11

11

11

11

11

11

11

11

Soil/Sediment

Project

Quantitation

Goal

(ju«/kg)_

330

330

330

330

50

330

330

330

Achieved

Method

Detection Level

(fig/kg)

330

330

330

330

330

330

330

330

SVOCsSH 846-8270C

Naphthalene

Nitrobenzene

Pentachlorophenol

Phenanthrene

Phenol

Pyiene

10

10

25

10

10

10

11

11

22

11

11

11

50

330

330

50

330

50

330

330

660

330

330

330

Pesticides SW 846-8081

4.4-DDD

4.4-DDE

4.4-DDT

Aldrin

alpha-BHC

alpha-Chlordane

beta-BHC

Chlordane

delta-BHC

Dieldrin

Endosulfan 1

Endosulfan 11

Endosulfan Sulfate

Endrin

Endrin aldehyde

Endrin Ketone

gamma-BHC (Lrndane)

eamma-Chlordane

Heptachlor

Heptachloi Epoxide

Methoxvchlor

Toxaphene

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.1

2.0

0.05

0.05

0.05

0.05

0.05

0.05

0.05

1.0

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

1.0

1.7

1.7

1.7

1.7

1.7

1.7

1.7

1.7

1.7

1.7

1."

1.7

1.7

1.7

1.7

1.7

1.7

1.7

1.7

1.7

1."

170

1.7

1.7

1.7

1.7

1.7

1.7

1.7

33

1.7

1.7

1.7

1.7

1.7

1.7

1.7

1.7

1.7

1.7

1.7

1.7

1.7

33

PCB SW 846-8082

/Vrochlor-1016

^ochlor-1221

0.5

0.5

1.0

1.0

33

33

~) 3

33

PCB SW 846-8082

\roclor-1232

\roclor-1242

\roclor-1248

\roclor-1254

0.5

0.5

0.5

0.5

1.0

1.0

1.0

1.0

33

33

33

33

33

*)3

33

33
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Table A-l. Project Quantitation Limit Goals and Achieved Method Reporting Limits (continued)

Parameters/Methods

Aroclor-1260

HMX (Octahydro-1,3,5,7-

Tetranitro-l,3,5,7-tetrazocine)

RDX (cyclonite) Hexahydro-

1,3,5-trinitro-1,3,5-triazine

1,3,5-Trinitrobenzene

1,3-Dinitrobenzene

Tetryl

Nitrobenzene

2,4,6-Trinitrotoluene

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Amino-4,6-dinitrotoluene

4-Amino-2,6-dinitrotoluene

o-Nitrotoluene

m-Nitrotoluene

p-Nitrotoluene

Nitroglycerin

Nitroquanidine

Nitrocellulose

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury (CVAA)

SW846-7470A/7471A

Nickel

Potassium

Selenium

Silver

Water

Project

Quantitation

Goal

(uafL)

0.5

Achieved

Method

Detection Level

(Ug/L)

1.0

Explosive Compounds

SW 846-8330

0.5

0.5

0.2

0.2

0.2

0.2

0.2

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.52

0.52

0.26

0.26

0.52

0.26

0.26

0.26

0.26

0.26

0.26

0.52

0.52

0.52

Additional Explosive Compounds

3.0

20

500

26

10

700

Metals

SW 846-601OB/6020 or 7000

100

5

5

10

1

200

20

20

5.0

2.0

Metals

SW 846-6010B/6020

1

100

5

5

5

100

3

100

10

0.2

10

200

5

5

6.0

1000

5.0

5.0

10

150

10

250

5.0

0.2

10

250

20

3.0

Soil/Sediment

Project

Quantitation

Goal

(HH/kg)

33

1.0

1.0

0.25

0.25

1.0

0.25

0.25

0.25

0.25

0.25

0.25

0.25

0.25

0.25

3

0.25

5

10

.05

0.5

1

0.1

0.1

10

0.5

0.5

0.5

10

0.3

10

1

0.1

1

20

0.5

0.5

Achieved

Method

Detection Level

(US/kg)

33

0.2

0.2

0.1

0.1

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

10

0.13

39

20

2.0

2.0

0.5

0.2

0.6

100

0.5

0.5

1.0

15

1.0

25

0.5

0.03

1.0

25

2.0

0.3

J
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Table A-l. Project Quantitation Limit Goals and Achieved Method Reporting Limits (continued)

Parameters/M ethods

Sodium

Thallium

Vanadium

Zinc

Water

Project

Quantitation

Goal

(Mg/D

200

10

10

Achieved

Method

Detection Level

((J.g/L)

2500

30

10

20

Soil/Sediment

Project

Quantitation

Goal

(fig/kg)

20

0.2

1

1

Achieved

Method

Detection Level

250

3.0

1.0

2.0

General Chemistry

Nitrate/Nitrite Nitrogen E353.2

Sulfide E376.2

Total Cvanide SW846 9014T

Hexavalem Chromium SW846 7196A

Total Organic Carbon SW846 9060A

0.1

1.0

0.01

NL

1.0

0.02

2.5

0.005

0.05

1.0

NL

NL

05

NL

10.0

NA

80

0 25

0.4

100

PCB = Polychlorinated biphenyl.

SVOC= Semivolatile organic compound.

VOC = Volatile organic compound.

NL = Project quantitation level not listed for this analyte in the Facility-wide Quality Assurance Project Plan.
NA = No analysis for this compound.

L
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Appendix Table B-l. COPC Screening for Shallow Surface Soil (0-1 ft bgs) at 40mm Firing Range
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Appendix Table B-12. 40 mm Range Subsurface Soil Non-carcinogenic Hazards - Direct Contact
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Appendix Table B-7. 40 mm Range Deep Surface Soil Carcinogenic Risks - Direct Contact

Daily Intake (mg/kg-d)
Total Risk

across all

pathways

National Guard - National Guard Trainee

Inorganics Pathway Total

2-Methy]-4,6-dinitropheno]

Benzo(a)pyrene

Bis(2-chtoroethvl) ether

Dibenz(a,h (anthracene

Hexachlorobenzene

N-Nitroso-di-n-propvlamine

Organics Pathway Total

Pathwa\' Total - Chemicals

° COPCs are identified as chemicals of concern (COCs) if the tota] ILCR across all pathways is > 1E-06 (R).
COPC = Chemical of Potential Concern.

EPC = Exposure Point Concentration.

ILCR = Incremental Lifetime Cancer Risk.

Page ] of 1
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Appendix Table B-8. 40

COPC

EPC

(mg/kg)
1

Aluminum

Arsenic

Chromium

Thallium

Vanadium

Inorganics Pathway Total

2-Methy]-4,6-dinitropheno]

Benzo(a)pyrene

Bis(2-chloroethvl) ether

Dibenz(a,h)anthracene

Hexachlorobenzene

N-Nitroso-di-n-propvlamine

Organics Pathway* Total

athway Total - Chemicals

1.3E+04

1.5E+01

3.4E+01

8.4E-01

2.3E+01

4.3E-01

2.2E-01

2.0E-01

2.2E-01

2.2E-01

2.2E-01

mm Range! Seep Surface Soil Non-carcinogenic Hazards

Daily Intake (mg/kg-d)

Ingestion Dermal Inhalation

- Direct Contact

Hazard Quotient (HQ)

Ingestion Dermal Inhalation

Total HI

across all

pathways

National Guard - National Guard Trainee

1.9E-03

2.3E-06

5.1E-06

1.3E-07

3.4E-06

6.6E-08

3.3E-08

3.1E-08

3.3E-O8

3.3E-08

3.3E-08

1.9E-05

6.8E-07

5.1E-08

1.3E-09

3.4E-08

6.5E-08

4.3E-08

3.0E-08

4.3E-08

3.3E-O8

3.3E-08

5.1E-04

6.1E-07

1.4E-06

3.4E-08

9.1E-07

1.8E-08

8.8E-09

8.1E-09

8.8E-09

8.8E-09

8.8E-09

.9E-0t

7.6E-03

3.4E-06

1.6E-03

4.9E-04

1.2E-02

6.6E-04

4.1E-05

7.0E-04

.2E-02

1.9E-05

2.3E-03

2.6E-06

1.6E-05

1.9E-04

2.5E-03

6.5E-04

4.1E-05

7.0E-04

3.2E-03

3.6E-01

3.6E-01

3.6E-01

3.6E-01

9.9E-03

6.0E-06

1.6E-03

6.8E-04

3.7E-01

1.3E-03

8.2E-05

1.4E-03

3.7E-01

coc"

° COPCs are identified as chemicals of concern (COCs) if the total HI across all pathways is > 1 (H).
COPC = Chemical ofPotential Concern.

EPC = Exposure Point Concentration.

H] = Hazard Index.
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Appendix Table B-9. 40 mm Range Shallow Surface Soil Carcinogenic Risks - Direct Contact

Maintained lndustrial/Manased Recreational - Securin Guard/Maim

2-Methyl-4,6-dinitrophenol 4.6E-01 6.7E-09 3.7E-07 5E-12

.3E-13 -08 1.8E-0< 2.2E-12 1.8E-
^anthracene

obenzene

2.3E 3.3E-09 .3E-13 1.8E-0C
3E-09 1.9E-07 .3E-13 5. .0E-

so-di-n-propylamine 3E-09 .9E-C .3E-13 2.3E-08 .3E-O6 .3E-06
' rathway 1 otai

1 otai - Chemicals
.8E-08 7E-i; 2E-06

3.5E-07 9.7E-06 ..0E-10 .0E-

Open Residential - Resident Farmer Adult

1.2E+04 1.7E-C 1.6E-06

1.3E4 7.3E-06 .6E-09 1.1E-05 7.5E-06 .4E-08 1.9E-05
2.6E-0f .9E-C 5.6E-09

4.7E-07 1.1E-08 1.0E-

2.3E4 1. .0E-0' 2.9E-09
rganics rathway 1 otai

Methyl-4,6-dinitrophenol
1.1E-05 7.5E 2.4E-08 .9E-0<

4.6E-0 6.2E-C 5.8E-11

3(a)pyrene

iz(a,h)anthracene

1.4E-C ,.9E- 9.9E-07 -06 9.1E-11 .9E-O6
1.4E-0 4.0E-07 2.9E- 9.9E-07 9.1E-11 3.9E-0

robenzene

'-di-n-propylamine

1.4E-07 3.1E-C :.9E- 4.7E-11 .1E-0-;
L3E-C 1.4E-C 1E-0 2.9E-11 9.5E-07 3.1E-0

ics rathway 1otai

iv Total - Chemica
3. -06 8.5E ..3E-10 1.2E-0f

1. .6E-05 2.4E-08 3.0E-0:

Open Residential - Resident Farmer Child
'Viuminum

\rsenic

1.2E+04 1.4E-0 .0E-0 4E-07

.4E 9.0E-0: 7.4E-1 .1E-05 -06 1.1E-08 2E-05

2.6E-09

1.9E-09 4.8E-11

5.5E-08 1.3E-09
rganics rathway I otai

2.1E-05 1.4E-06 1.1E-08 ZE-Oi
4,6-dinitropheno]

vrene

4.6E-C 1.1E-07 2.7E-

7.2E-08 1.4E- 1.8E-06 4.2E-11 .4E-0
enz(a.h)anthracene

achlorobenzene 2.3E-01

5E-C 7.2E-C 1.4 1.8E-06 4.2E-11 4E-0
E-C 5E-O8 1.4E- 9E-08 2E- 4.9E-

-di-n-propylamine 5.5E-08 1.4E- 1.8E-06 ZE-Ot
rathway I otai

^otal - Chemicals
5.8E-06 1.5E 1.1E-10 .4E-0

,.6E 1. -08 .9E-

Recreational - Hunter

1.2E+04

1.3E+01

1.0E-05 6.5E-07 2.3E-09

2.0E-08 2.3E-12 .6E-08 .9E-08 .4E- 4.5E-08
4. .3E-09 8.0E-12

6.7E-1 4.2E-1 1.5E-I3

2.3E 1.2E-09 4.1E-12
rganics rathway 1 otai

Methyl-4.6-dinitrophenoI
1.6E-08 3.4E-11 4.5E-08

4.0 .9E-] 2.4E-09 8.4E-
3(a)pyrene 9E-1 1.6E-09 4.2E-14 1.4E-09 1.3E-13 1.3E-08

Page 1 of2
10/03/2005
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Appendix Table B-9. 40 mm Range Shallow Surface Soil Carcinogenic Risks - Direct Contact

COPC

Dibenz(a.h)anthracene

Hexachlorobenzene

N-Nitroso-di-n-propylamine

Organics Pathway Total

EPC

(mg/kg)

2.3E-01

2.3E-01

2.3E-01

Daily Intake (m

Ingestion

1.9E-10

1.9E-10

1.9E-10

Dermal

1.6E-09

1.2E-09

1.2E-09

i/kg-d)

Inhalation

4.2E-14

4.2E-14

4.2E-14

Risk

Ingestion

1.4E-09

3.1E-10

1.4E-09

4.5E-09

2.0E-08

Dermal

1.1E-08

1.9E-09

8.4E-09

3.3E-08

6.3E-08

Inhalation

1.3E-13

6.7E-14

3.3E-13

3.4E-11

across all

pathways

1.3E-08

2.2E-09

9.8E-09

3.8E-O8

8.3E-O8

coc"

" COPCs are identified as chemicals of concern (COCs) if the total ILCR across all pathways is > 1E-06 (R).

COPC = Chemical of Potential Concern.

EPC = Exposure Point Concentration.

ILCR = Incremental Lifetime Cancer Risk.

Page 2 of2 10/03/2005
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Appendix Table B-10. 40 mm Range Shallow Surface Soil Non-carcinogenic Hazards - Direct Contact

Daily Intake (m Hazard Quotient (HO] Total HI

across all

pathways

Maintained Industrial/Managed Recreational - Security Guard/Maintenance Worker
.1E-07

Inorganics Pathwav Total

2-Methyl-4,6-dinitronhenol

Benzo(a)pvrene

Dibenz(a,h)anthracene

Hexachlorobenzene

N-Nitroso-di-n-propylamine
Organics Pathwav Total

Pathwav Total - Chemicals

Open Residential - Resident Farmer Adult

Inorganics Pathwav Total

2-Methyl-4,6-dinitropheno]

Benzo(a)pyrene

Dibenz(ah)anthracene

Organics Pathwav Total

Pathwav Total - Chemicals

Open Residential - Resident Farmer Child

Dibenz(a.h)anthracene

Hexachlorobenzene

N-Nitroso-di-n-propylamine

Recreational - Hunter

4.6E-08

5.4E-09

9.8E-

2.8E-09
inorganics Pathwav Total

2-Melhyl-4.6-dinitrophenol

Benzo(a)pyrene

Page 1 of 2
10/03/2005
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Appendix Table B-10. 40 mm Range Shallow Surface Soil Non-carcinogenic Hazards - Direct Contact

COPC

Dibenz(a,h)anthracene

N-Nitroso-di-n-propylamine

Pathway Total - Chemicals

J

' COPCs are identified as chemicals of concern (COCs) if the total HI across all pathways is > 1 (H).

COPC = Chemical of Potential Concern.

EPC = Exposure Point Concentration.

HI = Hazard Index.

Page 2 of 2
10/03/2005





J



DRAFT

Appendix Table B-ll. 40 mm Range Subsurface Soil Carcinogenic Risks - Direct Contact

Daily Intake (mg/kg-d)
Total Risk

across all

pathways

Open Residential - Resident FarmerAdull
1.4E+04

1.9E+01 I 1.1E-Of

1.9E+01 l.IE-Of

l.lE+Ool 6.3E-07

1.7E-Q6

2.4E-0S

2.4E-0S

1.4E-10

1.1E-05 3.6E-08

Inorganics Pathway Total

2-Metriyl-4,6-dinitrophennl

Benzo(a)pyrene

Bis(2-chloroethyl) ether

Dibenz(a,h )anthracene

4.3E-01

2.1E-Q]

2.0E-0;

2.1E-Q]

.1E-0-

2.5E-07

1.2E-07 2.7E-1:

2.5E-1

2.7E-11

9.0E-07

1.3E-07

9.0E-07

2.0E-07
Hexachloiobenzene

N-Nitroso-di-n-propylamine
Organics Pathway Total

Pathway Total - Chemicals

1.2E-07 2.8E-07 S.6E-07

3.0E-06

Open Residential -Resident Farmer Child

8.

Inorganics Pathway Total

2-Methy]-4,6-dinitropheno:
Benzo(a)pyrene 2.3E-07

0 2E-07Bis(2-chloroethyl) ether

Dibenz(a,h)anthracene

Hexachlorobenzene

N-Nitroso-di-n-propvlamine
2.3E-07

2.3E-07

Organics Pathway' Total

Pathway Total - Chemicals

' COPCs are identified as chemicals of concern (COCs) if the total ILCR across all pathways is > IE-06 (R)
COPC = Chemical of Potential Concern.

EPC = Exposure Point Concentration.

ILCR = Incremental Lifetime Cancer Risk.

Page 1 of 1
10/03/2005
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Appendix Table B-12. 40 mm Range Subsurface Soil Non-carcinogenic Hazards - Direct Contact

COPC

-AJuminurn

Arsenic

Chromium

Thallium

Inorganics Pathway Total

2-Methvl-4.6-dinitrophenol

Benzo(a)pvrene

Bis(2-chloroethvl) ether

Dibenz(a,h)anthracene

Hexachl orobenzene

N-Nitroso-di-n-propvlamine

Organics Pathway Total

Pathway Total - Chemicals

Aluminum

Arsenic

Chromium

Thallium

Inorganics Pathway Total

2-Methyl-4,6-dinitrophenol

Benzofajpyrene

Bis(2-chloroethvl) ether

Dibenz(a,h)anthracene

Hexachlorobenzene

N-Nitroso-di-n-propvlamine

Organics Pathway Total

Pathway Total - Chemicals

EPC

(mg/kg)

1.4E+04

1.9E+01

1.9E+01

1.1E+00

4.3E-01

2.1E-01

2.0E-0J

2.1E-01

2.1]-.-III

2.1E-01

Daily Intake (mg/kg-d)

Ingestion

Open Re

1.9E-02

2.6E-05

2.6E-05

: .5E-06

5.8E-07

2.9E-07

2.7E-07

2.9E-07

2.9E-07

2.9E-07

Dermal Inhalation

sidential -

4.2E-0'

1.8E-05

6.0E-07

3.4E-08

1.3E-06

8.5E-07

6.2E-07

8.5E-07

6.6E-07

6.6E-07

Resident Fa)

4.0E-06

5 6E-09

5.7E-09

3.2E-10

1.3E-10

6.2E-11

5.9E-11

6.2E-11

6.2E-1

6.2E-1]

1

Hazard Quotient (HO)

Ingestion

■mer Adult

1.9E-02

8.7E-0;

1.8E-05

1.8E-02

1.2E-0I

5.8E-03

3.6E-04

6.2E-03

1.3E-01

Open Residential - Resident Farmer Child

1.4E+04

1.9E+01

1.9E+01

.1E+00

4.3E-01

2.1E-01

2.0E-01

2. E-0]

2.1E-01

2.1E-01

1.7E-01

2.4E-04

2.5E-04

1.4E-05

5.4E-06

2.7E-06

2.6E-06

2.7E-06

2.7E-06

2.7E-06

3.8E-0'

.6E-05

5.4E-07

3.0E-08

.2E-06

7.7E-07

5.6E-07

7.7E-07

5.9E-07

5.9E-07

9.4E-06

1.3E-08

1.3E-08

7.5E-10

2.9E-10

5E-10

1.4E-10

1.5E-10

.5E-10

5E-10

1.7E-01

8.1E-01

1.6E-04

.7E-01

.2E+00

5.4E-02

3.4E-03

5.8E-02

.2E+00

Dermal

4.2E-04

5.9E-02

3. IE-OS

4.2E-04

6.0E-02

1.3E-02

8.2E-04

1.4E-02

7.4E-02

3.8E-04

5.3E-02

2.8E-05

3.8E-04

5.4E-02

1.2E-02

7.4E-04

1.3E-02

6.7E 02

Inhalation

2.8E-03

2.8E-03

2 8E-03

6.6E-03

6.6E-03

6.6E-03

Total HI

across all

pathways

2 2E-02

1.5E-01

4.8E-05

1.9E-02

1.9E-01

1.9E-02

1.2E-03

2.0E-02

2.1E-01

coc"

1.8E-01

8.6E-01

1.9E-04

1.7E-01

1.2E+00

6.6E-02

4.1E-03

7 OE-02

1.3E+00

" COPCs are identified as chemicals of concern (COCs) if the total HI across all pathways is > 1 (H).
COPC = Chemical ofPotential Concern.

EPC = Exposure Point Concentration.

HI = Hazard Index.

Page 1 of 1 10/03/2005
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Appendix Table B-13. 40 mm Range Shallow Surface Soil Carcinogenic Risks - Ingestion of Foodstuffs

COPC

EPC

(mg/kg)

Daily Intake (mg/kg-d)

Milk Beef Vegetables Venison

Risk

Milk Beef Vegetables Venison

Total Risk

across all

pathways coc*

Open Residential- Resident Farmer AHu/r

Aluminum

Arsenic

Chromium

Thallium

Vanadium

Inorganics Pathwa\< Total

2-Methyl-4,6-dinitropheno]

Benzofajpyrene

Dibenz(a,li)anthracene

Hexachlorobenzene

N-Nitroso-di-n-propvlamine

Organics Pathway Total

Pathway Total

1.2E+04

1.3E+01

4.4E+01

8.0E-01

2.3E+01

4.6E-01

2.3E-01

2.3E-01

2.3E-01

1 2.3E-01

1.6E-02

5.3E-O6

3.1E-O6

1.0E-0:

2.9E-06

4.5E-08

.5E-05

7.4E-05

2.6E-06

5.2E-09

1.3E-02

1.9E-05

3.1 E-O!

2.3E-05

4.1E-05

1.5E-08

5.2E-06

2.6E-05

8.8E-07

1.6E-09

1.6E+00

.7E-03

5.6E-03

.0E-04

2 9E-03

1.1E-04

3.0E-05

2.9E-05

3.0E-0*;

1.6E-04

6.9E-0S

9.2E-10

: .5E-08

1.2E-10

2.9E-10

1.1E-12

: .5E-

2.9E-1

6.8E-

1.6E-13

8.OE-06

8.0E-06

1.1E-04

5.4E-04

4.1E-06

3.6E-08

6.6E-04

6.6E-04

2.9E-05

2.9E-05

3.8E-05

1.9E-04

1.4E-06

.1E-08

2.3E-04

2.6E-04

2.5E-03

2.5E-03

r2E-04

2.1B-04

4.8E-05

1.2E-03

1.6E-03

4.1E-03

1.4E-09

1.4E-09

1.1E-10

2.2E-10

1.1E-11

I.1E-12

3.3E-10

1.7E-09

2 5E-03

2.5E-03

3.6E-04

9.5E-04

5.4E-05

] .2E-03

2.5E-03

5. OE-03

R

R

R

R

R

Open Residential - Resident Farmer Child

Aluminum

Arsenic

Chromium

Thallium

Vanadium

wrganics Pathway Total

2-Methyl-4,6-dinitropheno]

Benzo(a)pyrene

Dibenz(a.h (anthracene

Hexachlorobenzene

N-Nitroso-di-n-propvlamine

rganics Pathway Total

athway Total

1.2E+04

1.3E+01

4.4E+01

8.0E-01

2.3E+01

4.6E-01

2.3E-01

2.3E-01

2.3E-01

2.3E-01

2.5E-02

S.3E-0(

4.9E-06

1.6E-0:

4.5E-O6

7.0E-08

2.3E-05

.2E-04

4.0E-06

i.lE-09

.2E-02

1.8E-05

2 9E-0^

2.1E-05

3.8E-05

.4E-08

4.8E-06

2 4E-05

5.2E-07

.5E-09

1.5E+00

1.5E-03

5.2E-03

9.6E-05

2.7E-03

9.9E-05

2.8E-05

2.7E-05

2.8E-05

1.5E-M

6.4E-0S

8.6E-10

1.4E-0S

1.1E-10

2.7E-10

.0E-12

1.4E-U

2.7E-1

6.4E-12

: .5E-13

1.2E-05

.2E-05

.7E-04

8.4E-04

6.4E-06

5.7E-08

.OE-03

1.0E-03

2.7E-05

2 7E-05

3 5E-05

.SE-04

1.3E-06

L0E-08

12E-04

1.4E-04

2.3E-03

2.3E-03

2.0E-04

2 OE-04

4.5E-05

1.1E-03

1.5E-03

3.8E-03

1.3E-09

1.3E-Q9

9.9E-11

2.0E-10

1.0E-11

1.0E-12

3.1E-10

1.6E-09

2.4E-03 1

2.4E-03

4.1E-04

1.2E-03

5.3E-05

1.1E-03

2 8E-03

5.1E-03

R

R

R

R

R

° COPCs are identified as chemicals of concern (COCsj if the total ILCR across all pathways is > 1E-06 (R).
COPC = Chemical ofPotential Concern.

EPC ■ Exposure Point Concentration.

ILCR = Incremental Lifetime Cancer Risk.
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Appendix Table B-14. 40 mm Range Shallow Surface Soil Non-carcinogenic Hazards - Ingestion of Foodstuffs

COPC

EPC

(mg/kg)

Daily Intake (mg/kg-d)

Milk Beef Vegetables Venison

Hazard Quotient (HO)

Milk Beef Vegetables Venison

Total HI

across all

pathways coc°

Open Residential - Resilient Fnrntpr Adult

Aluminum

Arsenic

Chromium

Thallium

Vanadium

Inorganics Pathwm* Total

2-Methyl-4,6-dmitrophenol

Benzofajpvrene

Dibenz(a,h)anthracene

Hexachlorobenzene

N-Nitroso-di-n-propvlamine

Organics Pathway Total

Pathway Total

1.2E+04

1.3E+0]

4.4E+01

8.0E-01

2.3E+01

4.6E-01

2.3E-01

2.3E-01

2.3E-0]

2.3E-01

3.7E-02

. .2E-05

7.3E-06

2.4E-05

6.9E-06

.OE-07

3.5E-05

.7E-04

S.OE-06

.2E-08

3.: e-o:

4.5E-05

7.2E-0'

5.3E-05

9.5E-05

3.4E-08

1.2E-05

6.1E-05

2.0E-06

3.7E-09

3.7E+00

3.9E-03

1.3E-02

2.4E-04

6.8E-03

?.5E-04

6.9E-05

6 9E-05

7.0E-05

3.8E-O4

1.6E-07

2.2E-09

3.4E-08

2.8E-10

6.7E-10

2.6E-12

3.4E-11

6.9E-1]

1.6E-11

3.7E-13

3 7E-0:

4.1E-02

4.8E-06

3.0E-01

9.8E-04

3.8E-01

1.0E-03

7.5E-03

8.5E-03

3.9E-01

3.1E-02

1.5E-01

4.8E-04

6.7E-01

1.4E-02

8.6E-O1

3.4E-04

2 6E-03

2.9E-03

S.7E-01

3.7E+O0

1.3E+01

8 7E-03

3. OE+00

9 7E-01

2.1E+01

2.5E+00

8 8E-02

2.6E+00

2.3E+01

1.6E-07

7.2E-06

2.3E-08

3.5E-06

9.6E-08

1.1E-05

2.6E-08

2 OE-08

4.6E-08

1.1E-05

Open Residential - Resident Farmer Child

Aluminum

Arsenic

Chromium

Thallium

Vanadium

norganics Pathwm: Total

2-Methyl-4,6-dinitrophenol

Benzo(a)pvrene

Dibenz(a,h)anthracene

Hexachlorobenzene

N-Nitroso-di-n-propylamine

rganics Paihwa)> Total

athway Total

1.2E+04

1.3E+01

4.4E+01

8.0E-01

2.3E+01

4.6E-01

2.3E-01

2.3E-01

2.3E-01

2.3E-01

2.9E-0S

9.7E-05

5.7E-05

.9E-04

5.3E-05

3.2E-07

2.7E-04

.3E-03

4.7E-05

14E-08

1.4E-0:

2.1E-0*

3.3E-03

2.5E-04

4.4E-04

.6E-07

5.6E-05

2.9E-04

9.5E-06

.7E-08

1.7E+01

. .8E-02

6.1E-02

1.1E-03

3.?E-02

1.2E-03

3.2E-04

3.2E-04

3.3E-04

1.8E-03

7.5E-07

. .OE-08

1.6E-07

.3E-09

3.1E-09

1.2E-11

:.6E-10

3.2E-10

7.5E-11

.7E-12

2.9E-01

3 2E-01

3.8E-05

2 4E+00

7.6E-03

3.0E+00

S.2E-03

5.8E-02

6 6E-02

5 OE+00

.4E-01

7.0E-01

2.2E-03

3.1E+00

6 3E-02

4.0E+00

.6E-03

' 2E-02

1.4E-02

1. OE+00

1.7E+01

6.0E+01

4.1E-02

1.4E+01

4.5E+00

9.6E+01

1.2E+01

4.1E-0]

1.2E+01

1.1E+02

7 5E-07

3.4E-05

1.1E-07

1.6E-05

4.5E-07

5.1E-05

1.2E-07

9 3E-08

2.1E-07

5.1E-05

3.8E+OO

1.3E+01

9.2E-03

4. OE+00

9.8E-01

2.2E+01

2

9.8E-02

2.6E+00

2.4E+01

1.8E+01

6.1E+01

4.3E-02

1.9E+01

4.6F~0f'

1 OE+02

1.2E+01

4.8E-01

1.2E+01

1.1E+02

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

' COPCs are identified as chemicals of concern (COCs) if the total HI across all pathways is > 1 (H).
COPC = Chemical ofPotential Concern.

EPC = Exposure Point Concentration.

HI« Hazard index.
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List of Appendix C Table numbers and brief descriptions of content for

the 40 mm Range Soil Ecological Risk Screening, Ravenna, Ohio

Table No.

C- 1

C-2

C-3

C-4

C- 5

C-6

C-7

C- 8

C-9

C- 10

C- 11

C- 12

C- 13

C- 14

C- 15

C- 16

C- 17

C- 18

C- 19

C-20

C-21

C-22

C-23

C-24

C-25

C-26

C-27

C-28

C-29

C- 30

C-31

C-32

C-33

Description

Log Kow

Soil ESVs

Shallow Surface Soil (0-1 ft) ESV screen

Subsurface Soil (1-3 ft) ESV screen

Deep Surface Soil (0-3 ft) ESV screen

Cottontail parameters

Shrew parameters

Red fox parameters

Red-tailed hawk parameters

SPv, SPr, BAFi, Ba

AUFs-terrestrial

Ingestion Rates

TRVs plants

TRVs soil inverts

Mammal TRV Derivation

Mammal TRVs (NOAELs)

Bird TRV Derivation

Bird TRVs (NOAELs)

Shallow Surface Soil (0-1 ft) plant and EW HQs

Shallow Surface Soil (0-1 ft) Cottontail HQs

Shallow Surface Soil (0-1 ft) shrew HQs

Shallow Surface Soil (0-1 ft) fox HQs

Shallow Surface Soil (0-1 ft) Hawk HQs

Subsurface Soil (1-3 ft) plant and EW HQs

Subsurface Soil (1-3 ft) Cottontail HQs

Subsurface Soil (1-3 ft) shrew HQs

Subsurface Soil (1-3 ft) fox HQs

Subsurface Soil (1-3 ft) Hawk HQs

Deep Surface Soil (0-3 ft) plant and EW HQs

Deep Surface Soil (0-3 ft) Cottontail HQs

Deep Surface Soil (0-3 ft) shrew HQs

Deep Surface Soil (0-3 ft) fox HQs

Deep Surface Soil (0-3 ft) Hawk HQs

plant and EW HQs

Cottontail HQs

shrew HQs

fox HQs

Hawk HQ

plants and worms HQs

Cottontail HQs

shrew HQs

fox HQs

Hawk HQ

plants and worms HQs

Cottontail HQs

shrew HQs

fox HQs

Hawk HQ









Appendix Table C-l. Bioaccuraulatioii Factors and Log Octanol-Water Partition CoefTicients (Rows) For Analytes at 40 mm Range, Ravenna, Ohio

Aluminum

Ammonia

Antimony

Barium

Beryllium

Boron

Cadmium

Calcium

Chloride

Chromium

Chromium, hexavalent

Cobalt

Copper

Cyanide

Fluoride

Lead

Magnesium

Manganese

Mercury

Molybdenum

Nickel

Nitrate

Phosphorus

Potassium

Selenium

Silver

Sodium

Sulfide

Thallium

Vanadium

Zinc

1,1,1 -Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2,2-Tetrachloroethylene

1,1,2-Trichloroetliane

l.l'-Biphenyl

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloroemylene

l,2,2-Trichloro-l,l,2-trifluoroe

1,2,3,4-Tetrachlorobenzene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4,5-Tetrachlorobenzene

1,2,4-Trichlorobenzene

1,2,4-Trimethyl benzene

1,2-Dibromo-3-Chloropropane

Indeno(l,2,3-cd)pyrene

1,2-Dichloro-1,1,2,2-tetrafluor

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloroethene

1,2-Dichloroethylene

CAS Registry

71-55-6

79-34-5

127-18-4

79-00-5

92-52-4

75-34-3

75-35^1

75-35-4

76-13-1

634-66-2

87-61-6

96-18-4

95-94-3

120-82-1

95-63-6

96-12-8

193-39-5

76-14-2

95-50-1

107-06-2

540-59-0

540-59-0

Log Kow'

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

248

2.39

2.67

2.17

4.09

4.00

2.13

5.00

3.16

4.55

4.05

1.98

4.64

4.02

3.63

2.96

692

282

3.38

1.47

1.86

1.86

Source

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

EPA 1995a in Jones, et al 1996

EPA 1995ain Jones, etal 1996

EPA 1995e in Sample, et al 1996

EPA 1995

Schwarzenbach, et al 1993

EPA 1995a in Jones, et al 1996

EPA 1995ain Jones, etal 1996

EPA 1995e in Sample, et al 1996

Hansch and Leo 1985 in Syracuse 1996

Swarzenbch, et al 1993

Sangster 1994 in Syracuse 1996

Russom,etal 1996

Hansch and Leo 1985 in Syracuse 1996

EPA 1995d

Hansch, et al 1995 in Syracuse 1996

Chem Inspect Test Inst. 1992 in Syracuse 1996

EPA (1994b)

Hansch and Leo 1985 in Syracuse 1996

EPA 1995d

EPA 1995a in Jones, et al 1996

EPA 1995a in Jones, et al 1996

EPA 1995e in Sample, et al 1996

BAF

MAX

0.075

1

0.05

0.1

0.0075

0.05

1

11

1

1

0.28

0.28

1

0.5

0

1

1

2

1

0.02

13

1

0.3

1

1

1

0.76

1

0.15

1

1

1

0.13

5

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Source

HAZWRAP (1994)

lefault value

HAZWRAP (1994)

HAZWRAP (1994)

HAZWRAP (1994)

HAZWRAP (1994)

default value

HAZWRAP (1994)

default value

default value

HAZWRAP (1994)

HAZWRAP (1994)

HAZWRAP (1994)

HAZWRAP (1994)

HAZWRAP (1994)

default value

default value

HAZWRAP (1994)

default value

HAZWRAP (1994)

HAZWRAP (1994)

default value

HAZWRAP (1994)

default value

default value

default value

HAZWRAP (1994)

default value

HAZWRAP (1994)

default value

default value

default value

HAZWRAP (1994)

HAZWRAP (1994)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
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Appendix Table C-l. Bioaccumulation Factors and Log Octanol-Water Partition Coeflicients (Kows) For Analytes at 40 mm Ranee, Ravenna, Ohio

Chemical

1,2-Dimethylbenzene

1,2-Di phenyIhy drazine

1,3,5-Trinitrobenzene

1,3-Butadiene

1,3-Dichlorobenzene

1,3-Dichloropropene

1,3-Dinitrobenzene

1,4-Dichloroben2ene

1,4-Dinitrobenzene

1,4-Dioxane

1,4-Naphthoquinone

1 -12'-Di methybenz(a)an!hracene

1-Hexanol

HMX

1 -Methylnapthalene

1 -Nirropropane

1-Octanol

1-Pentanol

2,2'-oxybis( I -chloropropane)

2,3,4,5-Tetrachlorophenol

2,3,4,6-Tetrachlorophenol

2,3,5,6-Tetrachloroaniline

Nitrocellulose

n-nitrosodipheny]amine

2,3,7,8-Tetrachloro-Dibenzodioxin

Tetryl

2,4,5-Trichloroaniline

2,4,5-Trichlorophenoxyacetic acid

2,4,6-Trichlorophenol

2,4,6-Trinitrotoluene

2,4-D

2,4-Dichloroaniline

2,4-Dichlorophenol

2,4-Dimethylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dichlorophenol

2,6-Dinitrotoluene

2-Butanone

2-Chloronaphthalene

2-Chlorophenol

2-Chloropropane

2-Chlorotoluene

2-Hexanone

2-Methylnaphthalene

2-MethyInapthalene

2-Methylphenol

2-Naphthylamine

2-Nitrophenol

2-Octanone

2-Picoline

2-Propanol

2-Propenoic acid

3,3'-Dichlorobenzidine

3,3'-Dimethoxybenzidine

3,3'-Dimethylbenziding

CAS Registry

Number

95-47-6

122-66-7

99-35-4

106-99-0

541-73-1

542-75-6

99-65-0

95-50-1

100-25-4

123-91-1

130-15-4

57-97-6

111-27-3

2691-41-0

90-12-0

108-03-2

111-87-5

71-41-0

108-60-1

4901-51-3

58-90-2

3481-20-7

9004-70-0

86-30-6

1746-01-6

479-45-8

636-30-6

93-76-5

88-06-2

118-96-7

94-75-7

554-00-7

120-83-2

105-67-9

51-28-5

121-14-2

87-65-0

606-20-2

79-93-3

91-58-7

95-57-8

75-29-6

95-49-8

591-78-6

91-57-6

91-57-6

95-48-7

91-59-8

88-75-5

111-13-7

109-06-8

67-63-0

79-10-7

91-94-1

119-90-4

119-93-7

LogKow

(L/ks)

3.12

2.94

1.18

1.99

3.43

2.00

1.49

3.42

1.46

-0.39

1.71

5.80

2.03

3.87

0.87

2.84

1.51

2.48

4.21

4.45

4.10

„

3.13

6.53

4.01

3.31

3.69

1.60

2.81

2.78

3.06

2.35

1.54

1.98

2.75

1.72

0.29

3.98

2.15

1.90

3.42

1.38

-1.90

3.86

1.99

2.28

1.79

2.37

1.11

0.05

0.35

3.51

1.81

2.34

Source

Schwarzenbach, el al 1993

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

EPA 1995a in Jones, et al 1996

EPA 1995a in Jones, et al 1996

Hansch and Leo 1985 in Syracuse 1996

EPA 1995a in Jones, et al 1996

Hansch and Leo 1985 in Syracuse 1996

EPA 1995e in Sample, et al 1996

Hansch, et al 1995 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Schwarzenbach, et al 1993

No Source

Syracuse 1996 in Jones, et al 1996

Hansch and Leo 1985 in Syracuse 1996

Schwarzenbach, etal 1993

Syracuse 1996 in Jones, et al 1996

Kawamoto, K and Urano, K 1989 in Syracuse 199c

Hansch and Leo 1985 in Syracuse 1996

Russom, etal 1996'

Russom, etal 1996

No Source

Hansch and Leo 1985 in Syracuse 1996

EPA 1995e in Sample, et al 1996f
^Jo Source

EPA 1995a in Jones, et al 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

EPA 1995c'
Sangster 1994 in Syracuse 1996

Russom, etal 1996

Swarzenbch, et al 1993

Howard 1990

Howard 1990

Hansch, et al 1995 in Syracuse 1996

Howard 1990

EPA 1995ain Jones etal 1996

Sangster 1994 in Syracuse 1996

Howard 1990.

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

EPA 1995a in Jones, et al 1996

SCDM 1993 in HAZWRAP 1994

Hansch and Leo 1985 in Syracuse 1996

EPA 1995a in Jones, et al 1996

Hansch and Leo 1985 in Syracuse 1996

Howard 1990

Syracuse 1996 in Jones, et al 1996

Russom, etal 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch, et al 1995 in Syracuse 1996

Howard 1990*
Debnath, et al 1992 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

BAF

MAX

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Source

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
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Appendix Table C-l. Bioaccumutation Factors and Log Oclanol-Water Partition Coefficients (Kows) For Annlvtes at 40 ram Ranee, Ravenna, Ohio

3,4-Dichloroaniiine

3,4-Dichlorophenol

3-Chloroaniline

3-Chlorophenol

3-Nitroaniline

3-Pentanone

4,4-Methylenedianiline

4,6-Dinitro-2-methylphenol

4-Bromoaniline

4-Bromophenyl phenyl-ether

4-Chloro-3-methylphenol

4-chloroaniline

4-Chlorophenol

4-Chlorophenyl-phenyl ether

4-Chlorotoluene

4-Methyl 2-Pentanone

4-Methylphenol

4-Nitroaniline

4-Nitrophenol

4-Nitroquinoline-1 -oxide

4-Toluidine

5-Nitro-o-Toluidine

Acenaphthene

Acenaphthylene

Acetone

Acetonitrile

Acetonitrile

Acrolein

Acrylamide

Aldicarb

Aldnn

alpha, alpha-Dimethylphenethylamine

alpha-BHC

2-Amino-4,6-dinitrotoluene

4-Amino-2,6-dinitrotoluene

Aniline

Anthracene

Aroclor 1016

PCB-1016

Aroclor 1221

PCB-1221

Aroclor 1232

PCB-1232

Aroclor 1242

PCB-1242

Aroclor 1248

PCB-1248

Aroclor 1254

PCB-1254

Aroclor 1260

PCB-1260

Atrazine

Azobenzene

Benzaidehyde

Benzene

Benzidine

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(e)pyrene

Benzo(g,h,i)perylene

Benzo(k)nuoranthene

Benzoic acid

Benzyl alcohol

Benzyl chloride

beta-BHC

BHC-mixed isomers

Biphenyl

bis(2-chloroethyl)ether

Bis(2-ethylhexyl)phthalate

CAS Registry

95-76-1

95-77-2

108-42-9

108-43-0

99-09-2

96-22-0

101-77-9

534-52-1

106-40-1

101-55-3

35421-08-0

106-47-8

106-48-9

7005-72-3

106-43-4

108-10-1

106-44-5

100-01-6

100-02-7

56-57-5

106-49-0

99-55-8

83-32-9

208-96-8

67-64-1

75-05-8

75-05-8

107-02-8

79-06-1

116-06-3

309-00-2

122-09-8

319-84-6

35572-78-2

19406-51-0

62-53-3

120-12-7

1264-11-2

1264-11-2

11104-28-2

11104-28-2

11141-16-5

11141-16-5

53469-21-9

53469-21-9

12672-29-6

12672-29-6

27323-18-8

27323-18-8

11096-82-5

11096-82-5

1912-24-9

103-33-3

100-52-7

71-43-2

92-87-5

56-55-3

50-32-8

205-99-2

192-97-2

191-24-2

207-08-9

65-85-0

100-51-6

100-44-7

319-85-7

95-52-4

111-44-4

117-81-7

Log Kow"

2 69

3.33

1.88

2.50

1.37

0.99

1.59

2.12

2.26

5.00

3.10

1.83

2.39

4.08

3.33

1.31

1.90

1.39

1.91

1.09

1.39

1.87

3.92

4.10

-0.24

0.25

-0.34

-0.01

-0.67

1.13

6.50

1.90

3.80

1.94

0.90

4.55

5.60

5.60

4.70

4.70

5.10

5.10

5.60

5.60

6.20

6.20

6.50

6.50

6.80

6.80

2.75

3.82

1.48

2.13

1.66

5.70

6 11

6.10

6.44

660

6.10

1.87

1.11

2.30

381

5.89

3.96

1.29

7.60

Source

Russom, et al 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Howard 1990.

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

EPA 1995a in Jones et al 1996

Russom, et a! 1996

Howard 1990

Howard 1990.

Sangster 1994 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Syracuse 1996 in Jones, et a] 1996

SCDM 1993 in HAZWRAP 1994

Hansch and Leo 1985 in Syracuse 1996

Howard 1990

Hansch and Leo 1985 in Syracuse 1996

Russom, etal 1996

Hansch, et al 1995 in Syracuse 1996

EPA 1995a in Jones, et al 1996

SCDM 1993 in HAZWRAP 1994

EPA 1995a in Jones, et al 1996

Howard 1990

Hansch and Leo 1995 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Howard 1990

EPA 1995c

EPA 1995e in Sample, et al 1996

Hansch and Leo 1985 in Syracuse 1996

SCDM 1993 in HAZWRAP 1994

(estimated, Talmage et al 1999)

No Source

Howard 1990

EPA 1995a in Jones, et al 1996

ATSDR 1989 in Jones, et al 1996

ATSDR 1989 in Jones, et al 1996

ATSDR 1989 in Jones, et al 1996

ATSDR 1989 in Jones, et al 1996

ATSDR 1989 in Jones, et al 1996

ATSDR 1989 in Jones, et al 1996

ATSDR 1989 in Jones, et al 1996

ATSDR 1989 in Jones, et al 1996

ATSDR 1989 in Jones, et al 1996

ATSDR 1989 in Jones, et al 1996

ATSDR 1989 in Jones, et al 1996

ATSDR 1989 in Jones, et al 1996

ATSDR 1989 in Jones, et al 1996

ATSDR 1989 in Jones, et al 1996

EPA 1995c

Hansch and Leo 1985 in Syracuse 1996

Schwarzenbach, et al 1993

EPA 1995a in Jones et al 1996

EPA 1995ain Jones etal 1996

EPA 1995ain Jones etal 1996

EPA 1995a in Jones et al 1996

SCDM 1993 in HAZWRAP 1994

Devoogt, et al 1990 in Syracuse 1996

SCDM 1993 in HAZWRAP 1994"

SCDM 1993 in HAZWRAP 1994

Hansch and Leo 1985 in Syracuse 1996

EPA 1995a in Jones et al 1996

Hansch and Leo 1985 in Syracuse 1996

EPA 1995e in Sample, et al 1996

EPA 1995e in Sample, et al 1996

EPA 1995b in Jones et al 1996

Howard 1990

Syracuse 1996 in Jones, et al 1996'

BAF

MAX

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Source

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
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Appendix Table C-l. Bioaccumulation Factors and Log Octanol-Water Partition Coefficients (Kows) For Analytes at 40 mm Range, Ravenna, Ohio

Chemical

Bromobenzene

Bromodichloromethane

Butane

Butylbenzylphthalate

Captan

Carbaryl

Carbazole

Carbofuran

Carbon Disulfide

Carbon Tetrachioride

Chloracetamide

Chlordane

Chlordecone

Chlorobenzene

Chlorobenzilate

Chlorodifluoromethane

Chloroethane

Chloroform

Chloromethane

Chloropropene

Chrysene

Cis-1,3 -Dichloropropene

Cumene

Cyanogen

Cyclohexanol

Cyclohexanone

Cyclopentane

Dalapon

DDT

4,4'-DDT

Decane

delta-BHC

Diallate

Diazinon

Dibenzo(a,h)anthracene

Dibenzofuran

Dibromochloromethane

Dibromomethane

Dichlorodifluromethane

Dieldrin

Dienochlor

Diethyl Sulfide

Diethylphthalate

Diisobutylphthalate

Dimethoate

Dimethylphthalate

Di-n-butylphthalate

Di-n-octylphthalate

Dinoseb

Dioxin

Diphenyl ether

Diphenylamine

Diquat

Disulfoton

Diuron

Endosulfan

Endosulfan sulfate

Endosulfan I

Endrin

Endrin Aldehyde

Epichlorohydrin

Ethane

Ethanol

CAS Registry

Number

108-86-1

75-27-4

106-97-8

85-68-7

133-06-2

65-25-2

86-74-8

1563-66-2

75-15-0

56-23-5

79-07-2

57-74-9

143-50-0

108-90-7

510-15-6

75-45-6

75-00-3

67-66-3

74-87-3

107-05-1

218-01-9

10061-02-6

98-82-8

460-19-5

108-93-0

108-94-1

287-92-3

75-99-0

50-29-3

50-29-3

124-18-5

319-86-8

2303-16-4

333-41-5

53-70-3

132-64-9

124-48-1

74-95-3

74-71-8

60-57-1

2227-17-0

352-93-2

84-66-2

84-69-5

60-51-5

131-11-3

84-74-2

117-84-0

88-85-7

I746-O1-6

101-84-8

122-39-4

85-00-7

298-04-4

330-54-1

115-29-7

1031-07-8

959-98-8

72-20-8

7421-93-4

106-89-8

74-84-0

64-17-5

Log Kim

(L/ka)

2.99

1.41

289

4.84

2.35

2.36

3.76

2.32

2.00

2.73

-0.53

6.32

5.30

2.86

4.74

1.08

1.43

1.92

0.91

2.03

5.70

2.06

3.66

0.07

1.23

0.81

3.00

0.78

6.53

6.53

5.01

4.10

4.49

3.70

6.50

4.12

2.16

1.70

2.53

5.37

3.50

1.95

2.50

4.11

0.78

1.53

4.61

8.10

3.56

6.80

4.21

3.50

-3.05

4.02

2.80

4.10

3.66

3.83

5.06

3.14

0.45

1 81

-0.31

Source

Schwarzenbach, etal 1993

Syracuse 1996 in Jones, et al 1996

Schwarzenbach, et al 1993

EPA 1995ain Jones, etal 1996

Hansch and Leo 1985 in Syracuse 1996

Schwarzenbach, et al 1993

Hansch and Leo 1979 in HAZWRAP 1994

EPA 1995c

EPA1995a in Jones, etal 1996

EPA 1995a in Jones, et al 1996

Hansch and Leo 1985 in Syracuse 1996

EPA 1995a in Jones, et al 1996

EPA 1995e in Sample, et al 1996

EPA 1995a in Jones, et al 1996

Chem Inspect Test Inst. 1992 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

EPA 1995e in Sample, et al 1996

Schwarzenbach, etal 1993

Howard 1990

SCDM 1993 in HAZWRAP 1994

Tomlin 1994 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch, et a] 1995 in Syracuse 1996

Schwarzenbach, et al 1993

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

EPA 1995c

EPA 1995ain Jones, etal 1996

EPA 1995ain Jones, etal 1996

3PA 1995a in Jones, etol 1996

SCDM 1993 in HAZWRAP 1994

Ellington and Slancil 1988 in Syracuse 1996

EPA 1995a in Jones, et al 1996

SCDM 1993 in HAZWRAP 1994

EPA 1995a in Jones, etal 1996

Sangster 1994 in Syracuse 1996

Martiskn, A, Bekarek, V 1990 in Syracuse 1996

Swarzenbch, eta!1993

EPA 1995ain Jones, etal 1996

British Crop Protection Council 1987 in ARS 1999

Schwarzenbach, etal 1993

EPA 1995a in Jones, etal 1996

Schwarzenbach, et al 1993

iansch and Leo 1985 in Syracuse 1996

Schwarzenbach, et al 1993

EPA 1995a in Jones, et al 1996

Ellington and Floyd 1996 in Syracuse 1996

Hansch, etal 1995 in Syracuse 1996

EPA 1995dd
iansch and Leo 1985 in Syracuse 1996

Russom, etal 1996

EPA 1995c

Hansch and Leo 1985 in Syracuse 1996

Dupon Cortporation Data 1989 in ARS 1999

EPA 1995a in Jones, et al 1996

Hansch, et al 1995 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

EPA 1995a in Jones, et al 1996

Arthur D. Little, Inc. 1981 in HAZWRAP 1994

Deneer, et al 1988 in Syracuse 1996

Schwarzenbach, etal 1993

EPA 1992b in Sample, et al 1996

BAF

MAX

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Source

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
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Appendix Table C-l. Bioaccumulation Factors and Log Octanol-Water Partition CoefTicients (Kows) For Analytes at 40 mm Ran6e, Ravenna, Ohio

Ethyl Acetate

Ethylbenzene

Ethyl carbamate

Ethyl ether

Ethylene Dibromide

Ethylene glycol

Famphur

Fluometuron

Fluoranthene

Fluorene

Fluoroben2ene

Formaldehyde

Formamide

Formic acid

Furan

Furfural

Heptachlor

Heptachior Epoxide

Heptane

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyciopentadiene

Hexachloroethane

Hexachlorophene

lmazaquin-ammonium

Imazilil

lsobutyl alcohol

Isophorone

Lindane (gamma-BHC)

Lmdane

Malathion

MCPA

m-cresol

Methacryionitnl

Methanol

Methapyrilene

Methomyl

Methoxychlor

Methyl bromide

Methyl iodide

Methyl metharcrylate

Methylcydohexane

Methylene Chloride

Methylhydrazine

Methylstyrene

Mirex

M-nitrosodiphenylanune

m-Nitrotoluene

3-Nirrotoluene

Naphthalene

n-Butyl benzene

n-Hexane

Nitrobenzene

Nitroglycerin

Nitromethane

n-Nitrochlorobenzene

N-Nitrosodiethylamine

N-Nitrosomorpholine

N-Nitrosopiperidine

CAS Registry

141-78-6

100-41-4

51-79-6

60-29-7

106-93-4

107-21-1

52-85-7

2164-17-2

206-44-0

86-73-7

462-06-6

50-00 0

75-12-7

64-18-6

110-00-9

98-01-1

76-44-8

1024-57-3

142-82-5

118-74-1

87-68-3

77-47-4

67-72-1

70-30-4

81335-47-9

35554-44-O

78-83-1

78-59-1

58-89-9

58-89-9

121-75-5

94-74-6

108-39-4

126-98-7

67-56-1

91-80-5

16752-77-5

72-43-5

74-83-9

74-88-4

80-62-6

108-87-2

75-09-2

60-34-4

98-83-9

2385-85-5

86-30-6

99-08-1

99-08-1

91-20-3

104-51-8

110-54-3

98-95-3

55-63-0

75-52-5

100-00-5

55-18-5

59-89-2

100-75-4

Log Kow"

0.69

3.14

-0.15

0.89

1.96

-1.36

2.23

1.34

5.12

4.21

2.27

-0.05

-1.51

-0.54

1.34

0.41

6.10

5.40

4.66

5.50

4.90

5.04

4.O0

7.54

0.34

3.82

0.76

1.70

3.73

3.73

2.89

2.80

1.96

0.68

-0.71

2.87

0.57

5.08

1.19

3.36

1.38

3.61

1.25

-1.06

3.48

6.89

3.13

2.45

2.45

3.36

4.38

4.11

1.83

1.62

-0.35

2.39

0.48

-0.44

0.36

Source

EPA 1995e in Sample, el al 1996

EPA 1995a in Jones, et al 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch, et al 1995 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Schwarzenbch et al 1993

EPA 1995a in Jones, et al 1996

EPA 1995a in Jones, et al 1996

Swarzenbch et al 1993

EPA 1995e in Sample, et al 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

EPA 1995a in Jones, etal 1996

SCDM 1993 in HAZWRAP 1994

Miller, M.M., et al 1985 in Syracuse 1996

Schwarzenbach, et al 1993

Schwarzenbach, et al 1993

Hansch and Leo 1985 in Syracuse 1996

EPA 1995a in Jones, etal 1996

Hansch, et al 1995 in Syracuse 1996

Pesticide Manual, !994inARS 1999

British Crop Protecnon Council 1986 in ARS 1999

Hansch and Leo 1985 in Syracuse 1996

Veith, G.D., et al 1980 in Syracuse 1996

EPA 1995a in Jones, etal 1996

EPA 1995a in Jones, et al 1996

Schwarzenbach, et al 1993

Pionke, H.B., Deangelis, R.J. 1980 in ARS 1999

Howard 1990.

Tanii and Hashimoto 1994 in Syracuse 1996

EPA 1995e in Sample, et al 1996

Sangster 1994 in Syracuse 1996

Dupont Corporation Data 1989 In ARS 1999

EPA 1995 a m Jones, et al 1996

Hansch and Leo 1985 in Syracuse 1996

EPA 1995a in Jones, et al 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch, et al 1995 in Syracuse 1996

EPA 1995a in Jones, et al 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch, et al 1995 in Syracuse 1996

Veith, et al 1979 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Russom, etal 1996

Russom,etal 1996

EPA 1995a in Jones, et al 1996

DeBruijn, J, et al 1989 in Syracuse 1996

Schwarzenbach, et al 1993

Schwarzenbch et al 1993

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

ISA1

MAX

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Source

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
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Appendix Table C-1. Bioaccumulation Factors and Log Octanol-Water Partition Coefficients (Kows) For Analytes at 40 mm Ranee, Ravenna, Ohio

Chemical

N-Nitrosopyrrolidine

n-Pentane

n-Pentylbenzene

n-propyl benzene

o-Cresol

Octachloronaphthalene

o-Dichlorobenzene

o-Dinitrobenzene

o-Nitroaniline

o-Nitrophenol

o-Nitrotoluene

2-Nitrotoluene

Oxadiaznn

p,p'-DDD

4,4'-DDD

4,4'-DDE

Parathion

p-Cresol

p-Dichlorobenzene

Pentachloroaniline

Pentachlorobenzene

Pentachloroethane

Pentachloro-nitrobenzene

Pentachlorophenol

Phenacetin

Phenanthrene

Phenmediphan

Phenol

Phorate

Phosmet

Phthalic acid

Phthalic anhydride

p-Nitrophenol

p-Nitrotoluerte

4-Nitrotoluene

p-Phenylenediamine

Profenofos

Pronamide

Propionitril

Pryidine

Pyrene

Quinoline

Quinone

RDX

sec-Butyl benzene

Silvex

Simazine

Strychnine

Styrene

Tebuthiuron

Temephos

tert-Butyl benzene

Tetrachloroethajie

Tetrachloroethene

Tetrachloroethylene

Tetrachloromethane

Tetrahydrofuran

Toluene

Toxaphene

Trans- 1,3-Dichloropropene

Tribromomethane

Tributyl phosphate

Trichloroethene

Trichloroethylene

Trichlorofluoromethane

Triethylamine

Trifluorobromomethane

CAS Registry

Number

930-55-2

109-66-0

538-68-1

103-65-1

95-48-7

2234-13-1

95-50-1

528-29-0

88-74-4

88-75-5

88-72-2

88-72-2

19666-30-9

72-54-8

72-54-8

72-55-9

56-38-2

106-44-5

106-46-7

527-20-8

608-93-5

76-01-7

82-68-8

87-86-5

62-44-2

85-01-8

13684-63-4

108-95-2

298-02-2

732-11-6

100-21-0

85-44-9

100-02-07

99-99-0

99-99-0

106-50-3

41198-08-7

23950-58-5

107-12-0

110-86-1

129-00-0

91-22-5

106-51-4

121-82-4

135-98-8

93-72-1

122-34-9

57-24-9

100-42-5

34014-18-1

3383-96-8

98-06-6

25322-20-7

127-18-4

127-18-4

56-23-5

109-99-9

108-883

8001-35-2

10061-02-6

75-25-2

126-73-8

636-30-6

79-01-6

75-69-4

121-44-8

75-63-8

LogKow

(Ukc)

-0.19

3.62

4.90

3.69

1.99

8.24

3.38

1.69

1.85

1.79

2.30

2.30

4.70

6.10

6.10

6.26

3.81

1.94

3.37

4.82

5.26

3.63

4.64

5.09

1.58

4.55

3.59

148

3.56

3.00

2.00

1.60

1.91

2.37

2.37

-0.30

1.70

0.05

0.16

0.65

5.13

2.03

0.20

0.87

4.57

3.80

2.18

1.93

2.95

1.79

4.90

4.11

2.39

2.88

3.40

2.73

0.46

2.75

5.50

2.03

2.35

4.00

2.71

2.71

2.16

1.45

1.86

Source

Hansch and Leo 1985 in Syracuse 1996

Swarzenbch, et al 1993

Schwarzenbach. et al 1993

Sangster 1994 in Syracuse 1996

EPA 1995e in Sample, et al 1996

Opperhuizen, A 1985 in Syracuse 1996h

EPA 1995d

Hansch, etal 1995 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Howard 1990

Opperhuizen, A 1985 in Syracuse 1996

Opperhuizen, A 1985 in Syracuse 1996

Rhone-Poulenc Corporation Data in ARS 1999

EPA 1995ain Jones, etal 1996

EPA 1995a in Jones, et al 1996

EPA 1994b

Schwarzenbach, et al 1993

Hansch and Leo 1985 in Syracuse 1996

EPA 1995d

Sangster 1994 in Syracuse 1996

EPA 1995a in Jones, et al 1996

Russom, etal 1996

EPA 1995e in Sample, et al 1996

EPA 1995e in Sample, et al 1996

Nakagawa, Y, et al 1992 in Syracuse 1996

EPA1995a in Jones, etal 1996

Noram Company Data in ARS 1999

EPA 1995a in Jones, et al 1996

Hansch, et al 1995 in Syracuse 1996

Beguhn, M.A. 1989 in ARS 1989

Hansch and Leo 1985 in Syracuse 1996

Panoma 1987 in Syracuse 1996

Howard 1990

Howard 1990

Howard 1990

Hansch, et al 1995 in Syracuse 1996

Ciba-Geigy Corporation Data 1989 in ARS 1999

EPA 1995a in Jones, et al 1996

Hansch and Leo 1985 in Syracuse 1996

Russom, et al 1996

Schwarzenbach, et al 1993g

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

Schwarzenbach, et al 1993

Sherblom, etal 1988 in Syracuse 1996

Hansch , et al 1995 in Syracuse 1996

EPA 1995c

Panoma 1987 in Syracuse 1996

Schwarzenbach, et al 1993

ARS 1999

British Crop Protection Council 1994 in ARS 1999

Hansch and Leo 1985 in Syracuse 1996

Schwarzenbach, et al 1993

Schwarzenbach, et al 1993

EPA 1995d

EPA 1995a in Jones, et al 1996

Hansch and Leo 1985 in Syracuse 1996

EPA 1995a in Jones, et al 1996

EPA 1995e in Sample, et al 1996

Tomlin 1994 in Syracuse 1996

PA 1995a in Jones, et al 1996

Hansch and Leo 1985 in Syracuse 1996

EPA 1995a in Jones, et al 1996

PA 1995e in Sample, et al 1996

Schwarzenbach, et al 1993

Hansch and Leo 1985 in Syracuse 1996

Hansch and Leo 1985 in Syracuse 1996

BAF

MAX

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Source

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
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Appendix Table C-l. Bioaccumulation Factors and Log Octanol-Water Partition Coefficients (Kows) For Analytes at 40 mm Range, Ravenna, Ohio

Chemical

Vinyl acetate

Vinyl Chloride

Xylene

Xylene (mixed isomers)

Ziram

CAS Registry

Number

108-05-4

75-01-4

1330-20-7

1330-20-7

137-30-4

Log Kow"

(L/ke)

0.73

1.50

3.13

3.20

1.09

Source

EPA 1995a in Jones, etal 1996

EPA 1995e in Sample, et al 1996

EPA 1995ain Jones, etal 1996

EPA I995e in Sample, et al 1996

British Crop Protection Council 1994 in ARS 1999

BAF

MAX

NA

NA

NA

NA

NA

Source

NA

NA

NA

NA

NA

'Log Octanol-Water partition coefficient

BAF Max = Bioaccumulation factor maximum (if BAF Max is > I, the inorganic chemical is likely to bioaccumulate)

— ■ no log Kow found

NA = not applicable

b Syracuse 1996 Syracuse Research Corporation, Environmental Sciences Center's on-line

experimental Log P database conducted June 7, 1996.

'Jones, D.S., R N. Hull, G.W. SuterD. 1996. Toxwologicai Benchmarksfor Screening

Contaminants ofPotential Concernfor Effects on Sediment-Associated Biota: 1996 Revision

Lockheed Martin Energy Systems, Inc. Oak Ridge, TN 37831.-

d EPA. 1995d. National Primary Drinking Water Regulations; Contaminated Specific Fact Sheets

Volatile Organic Chemicals, Technical Version. USEPA Office of Water. EPA 811-F-95-004-T.

6 HAZWRAP (Hazardous Waste Remedial Action Program) 1994. Loring Air Force

Base. Ecological Risk Assessment Methodology

rSample, B.E., DM. Opresko, G.W Suterll. 1996. Toxicologica! Benchmarksfor

Wildlife. Lockheed Martin Energy Systems, Inc Oak Ridge, Tn. 37381

* Schwarzenbach, RE., P.M. Gschwend, D.M. Imboden, 1993, Environmental Organic

Chemistry. John Wiley &. Sons, New York.

h United States Department of Agriculture, AgnculturaJ Research Service (ARS) 1999 Remote

Sensing and Modeling Lab 10300 Baltimore Ave. Bldg 007. Beltsville, MD. 20705.

'Russon, C.L., S. Bradbury, S. Broderius. 1996 Environmental Toxicology and

Chemistry. V, 16. No. 5, pp.948-967. Predicting Modes ofToxic Actionfrom chemical

Structure; Acute Toxicity in the Fathead Minnow (pimephales Promela)

■'Howard, Philip, H. 1990. Handbook ofEnvironmental Fate and Exposure Datafor

Organic Chemicals VI. Lewis Publishers, Chelsea, Michigan.

kEPA. 1995c. National Primary Dnnking Water Regulations; Contaminant Specific

Fact Sheets. USEPA Ofice of Water. EPA 811-F-95-004-T.

U.S. EPA 1994b. Draft Report-Chemical Properties for Soil Screening Levels Prepared for the OERR. Washington, D.C. July 26.
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Appendix Table C-6. Receptor Parameters for Cottontail Rabbits

Paramete

BW

HR

TUF

IRF

PF

AF

SF

IRw

Definition

Body weight (kg)

Home range (ha)

Temporal use factor

Food ingestion rate (g/g-d = kg/kgBW/d)a

'lant fraction

Animal fraction

Soil fraction

Water ingestion rate (g/g-d = L/kgBW/d)

Receptor:

Value

1.22

3.1

1

0.2

0.94

0

0.063

0.097

Eastern Cottontail

(Sylvilagus floridanus)

Reference / Notes

Arithmetic mean ofmeans, both sexes, all

seasons (EPA 1993)

(EPA 1993)

Will be 1 unless a specific value exists for a

receptor

Dalke and Slime (1941)

ixclusively herbivorous, assumed to be

vegetative parts (EPA 1993)

Not stated in EPA (1993), assumed to be 0

Assumed comparable to that for black-tailed

ackrabbit (6.3%) (Arthur and Gates 1988)

EPA 1993)

Food ingestion rate (g/g-d) reexpressed as kg/kgBW/d is assumed not to include ingested soil;

therefore, PF+AF = 1.0

C
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Appendix Table C-7. Receptor Parameters for Short-tailed shrew

Paramete

BW

HR

TUF

IRF

PF

AF

SF

IRw

Definition

Body weight (kg)

Home range (ha)

Temporal use factor

Food ingestion rate (g/g-d = kg/kgBW/d)a

'lant fraction

Animal fraction

oil fraction

Water ingestion rate (g/g-d = L/kgBW/d)

Receptor:

Value

0.017

0.1

1

0.56

0.13

0.87

0.06

0.223

Short-tailed shrew

(Blarina brevicauda)

Reference / Notes

Arithmetic mean ofmeans, both sexes, fall

and summer, western Pennsylvania (EPA

1993)

Minimum, adult and juveniles, Michigan and

New York (EPA 1993)

Will be 1 unless a specific value exists for a

receptor

Arithmetic mean of adults, both sexes, 25oC,

Wisconsin (EPA 1993)

June through October, New York (EPA

993); assuming vegetative parts and fungi

une through October, New York (EPA

993); assuming 100% earthworms

EPA (1999)

4dult, both sexes, Illinois, lab (EPA 1993)

Food ingestion rate (g/g-d) reexpressed as kg/kgBW/d is assumed not to include ingested soil-
therefore, PF+AF = 1.0
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Appendix Table C-8 Receptor Parameters for Red Fox

Paramete

BW

HR

TUF

IRF

PF

AF

SF

IRw

Definition

Body weight (kg)

Home range (ha)

Temporal use factor

Food ingestion rate (g/g-d = kg/kgBW/d)a

'lant fraction

Animal fraction

oil fraction

Water ingestion rate (g/g-d = L/kgBW/d)

Receptor

Value

4.535

504

1

0.095

0.046

0.954

0.028

0.085

Red fox

(Vulpes vulpes)

Reference / Notes

Arithmetic average ofmeans, both sexes, (EPA

1993)

Arithmetic mean, adult, both sexes, Minnesota

and Wisconsin (EPA 1993)

Will be 1 unless a specific value exists for a

receptor

Adult, non-breeding, North Dakota (EPA 1993)

llinois farm/woods, spring, % wet weight (EPA

993); assumed to be reproductive parts

llinois farm/woods, spring, % wet weight,

including unspecified/other (EPA 1993)

sstimated percent soil in diet, dry weight (EPA

993)

Arithmetic mean, adult, both sexes (EPA 1993)

Food ingestion rate (g/g-d) reexpressed as kg/kgBW/d is assumed not to include ingested soil-
therefore, PF+AF =1.0
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Appendix Table C-9. Receptor Parameters for Red-tailed Hawk

Paramete

HR

TUF

IRF

PF

AF

SF

Definition

Body weight (kg)

Home range (ha)

Temporal use factor

Food ingestion rate (g/g-d = kg/kgBW/d)a

'lant fraction

Animal fraction

oil fraction

SVater ingestion rate (g/g-d = L/kgBW/d)

Receptor

Value

1.134

876

1

0.11

0

1

0

0.057

Red-tailed hawk

(Buteojamaicensis)

Reference / Notes

Anthmetic mean, female and male, Michigan

(EPA 1993)

Mean, adults, both sexes, (EPA 1993)

Will be 1 unless a specific value exists for a

receptor

Adult female, winter, Michigan, captive

outdoors (EPA 1993)

Not stated in EPA (1993); assumed to be

negligible

Prey brought to nests (EPA 1993)

Not stated in EPA (1993) and Beyer et al.

1994); assumed to be negligible.

Arithmetic mean, both sexes, estimated (EPA

993)

Food ingestion rate (g/g/-d) reexpressed as kg/kgBW/d is assumed not to include ingested soil;
therefore, PF+AF =1.0
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Appendix Table C-11. Area Use Factors (AUFs) for Terrestrial

Receptors at 40 mm Range, Ravenna, Ohio

Receptor

Red fox

Red-tailed hawk

Eastern Cottontail

HR

ha

5.04E+02

8.76E+02

3.10E+00

AUF

40 mm Range

Area ha =

0.81

(2ac)

1.61E-03

9.24E-04

2.61E-01

AUF = Fraction of receptor exposure from the unit = area of

unit/ area of HR; AUF = 1 when

area of unit exceeds area ofHR

HR = Home range

ha = hectares
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Appendix Table C-12. Ingestion rates of animal, plant, and soil for

wildlife receptors at 40 mm Range, Ravenna, Ohio

Receptor

Terrestrial

Cottontail rabbit

Short-tailed shrew

Red Fox

Red-tailed hawk

IRF

(kg/kg/d)

2.00E-01

5.60E-01

9.50E-02

1.10E-01

Ip
(kg/kg/d)

1.88E-01

7.28E-02

4.37E-03

0.00E+00

Ia
(kg/kg/d)

0.00E+00

4.87E-01

9.06E-02

1.10E-01

Is
(kg/kg/d)

1.26E-02

3.36E-02

2.66E-03

0.00E+00

IRw

(kg/kg/d)

9.70E-02

2.23E-01

8.50E-02

5.70E-02

IRF = ingestion rate of food (kg/kg body wt/d)

IP = ingestion rate of plant material (kg/kg body wt/d)

IA = ingestion rate of plant material (kg/kg body wt/d)

Is = ingestion rate of plant material (kg/kg body wt/d)

IRW = ingestion rate of water (kg/kg body wt/d)
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Appendix Table C-13.

Ecological

constituent of

Inorganics

Aluminumi il Ulll 1 it i"11

rMlllIUUl]}'

r\i V11 li-

Berylliuni

iicmnthXJlOlllliLll

lOron

bromineJ 1 \_/4 111.1JV

Cadmium*^_' L 1 V#* 1 t 1 1 kr I L 1 A

Chromium

Cobalt

Copper

Cyanide

Fluorine

odine

ron

Lead

Lithium

Magnesium

Manganese

Mercury

Methvl mercurvl viv Lily i xi i wi <^- l* i j

Molybdenum

sjif*k"pl

Selenium

Silver

Sodium

Technetium

Tellurium

Thallium

Tin

TitaniumX ILUJlkulll

Uranium

Vanadium

Zinc

Organics

2-Amino-4,6-Dinitrotoluene

4-Amino-2,6-Dinitrotoluene

2,4,6-Trinitrotoluene

4,4'-DDE

Acenaphthene

Aldrin

Aroclor-1254

Aniline

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzoic acid

Benzo(k)fluoranthene

Biphenyl

Toxicity Reference Values (TRVs) for Plants

Plant

TRV

(mg/kg)

5.00E+01

5.00E+00

1.00E+01

5.00E+02

1.00E+01

2.00E+01

5.00E-01

1.00E+01

4.00E+00

1.00E+00

2.00E+01

1.00E+02

No TRV

2.00E+02

4.00E+00

1.00E+01

5.00E+01

2.00E+00

No TRV

5.00E+02

3.00E-01

2.00E-04

2.00E+00

3.00E+01

1.00E+00

2.00E+00

No TRV

2.00E-01

2.00E+00

1.00E+00

5.00E+01

6.00E-02

5.00E+00

2.00E+00

5.00E+01

No TRV

No TRV

No TRV

No TRV

2.00E+01

No TRV

4.00E+01

2.00E+02

No TRV

No TRV

No TRV

No TRV

No TRV

No TRV

No TRV

6.00E+01

Type of

Media

Soil

Soil

Soil

Soil

Soil

Soil Solution

Soil

Soil

Soil

Soil

Soil

Soil

None

Soil

Soil

Soil Solution

Soil

Soil

None

Soil

Soil

Soil Solution

Soil

Soil

Soil

Soil

None

Soil

Soil Solution

Soil

Soil

Soil Solution

Soil

Soil

Soil

None

None

None

None

Soil

None

Soil

Soil Solution

None

None

None

None

None

None

None

Soil

Exposed to Soil (1997)

Reference

Efroymson et al. (1997a)

Efroymson etal. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson etal. (1997a)

None

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

None

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson etal. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

None

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson etal. (1997a)

Efroymson et al. (1997a)

None

None

None

None

Efroymson et al. (1997a)

None

Efroymson et al. (1997a)

Efroymson et al. (1997a)

None

None

None

None

None

None

None

Efroymson et al. (1997a)
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Appendix Table C-13. Toxicity Reference Values (TRVs) for Plants Exposed to Soil (1997)

Ecological

constituent of

potential concern

Plant

TRV

(mg/kg)

Type of

Media Reference

Bis(2-ethylhexyl)phthalate

4-Bromoaniline

Carbazole

3-Chloroaniline

4-Chloroaniline

2-Chlorophenol

3-Chlorophenol

No TRV

1.00E+02

No TRV

2.00E+01

4.00E+01

6.00E+01

7.00E+00

None

Soil Solution

None

Soil

Soil Solution

Soil Solution

Soil

None

Efroymson et al. (1997a)

None

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

Efroymson et al. (1997a)

4-Chlorophenol

2-Cresol

Chrysene

4,4'-DDT

3ibenzo(a,h)anthracene

3,4-dichloroaniline

2,4-Dichlorophenol

3,4-Dichlorophenol

2,6-Dinitrotoluene

Dieldrin

2,4-Dinitrophenol

Dibenzofuran

Dimethylphthalate

)i-n-butyl phthalate

Diethylphthalate

Endrin aldehyde

7luoranthene

'luorene

uran

Heptachlor

leptane

lexachlorocyclopentadiene

ndeno( 1,2,3-cd)pyrene

jindane

Naphthalene

-Nitroaniline

-Nitroaniline

Nitrobenzene

Nitrocellulose

-Nitrophenol

-Nitrotoluene

entachlorophenol

henanthrene

henol

yrene

CBs

CB-1254

tyrene

,3,5,6-Tetrachloroaniline

etrachloroethene

oluene

-Toluidine

,4,5-Trichloroaniline

richloroethene

4,5-Trichlorophenol

4,5-Trichlorophenol

rtho-xylene

5.00E+01

5.00E+01

No TRV

No TRV

No TRV

1.00E+01

2.00E+01

2.00E+01

No TRV

No TRV

2.00E+01

No TRV

No TRV

2.00E+02

1.00E+02

No TRV

No TRV

No TRV

6.00E+02

No TRV

1.00E+00

1.00E+01

No TRV

No TRV

1.00E+01

7.00E+01

4.00E+01

8.00E+00

No TRV

1.00E+01

No TRV

3.00E+00

No TRV

7.00E+01

No TRV

4.00E+01

4.00E+01

3.00E+02

2.00E+01

1.00E+01

2.00E+02

1.00E+02

2.00E+01

1.00E+02

4.00E+00

1.00E+01

1.00E+00

Soil Solution

Soil Solution

None

None

None

Soil Solution

Soil Solution

Soil

None

None

Soil

None

None

Soil

Soil

None

None

None

Soil

None

Soil Solution

Soil

None

None

Soil Solution

Soil Solution

Soil Solution

Soil Solution

None

Soil Solution

None

Soil

None

Soil

None

Soil

Soil

Soil

Soil Solution

Soil

Soil Solution

Soil

Soil Solution

Soil

Soil Solution

Soil Solution

Efroymson et al.

Efroymson et al.

None

None

None

Efroymson et al.

Efroymson et al.

Efroymson et al.

None

None

Efroymson et al.

None

None

Efroymson et al.

Efroymson et al.

None

None

None

Efroymson et al.

None

Efroymson et al.

Efroymson et al.

None

None

Efroymson et al.

Efroymson et al.

Efroymson et al.

Efroymson et al.

None

Efroymson et al.

None

Efroymson et al.

None

Efroymson et al.

None

Efroymson et al.

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

Efroymson et al.

Efroymson et al.

Efroymson et al.

Efroymson et al.

Efroymson et al.

Efroymson et al.

Efroymson et al.

Efroymson et al.

Efroymson et al.

Efroymson et al.

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)

(1997a)
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Appendix Table C-13. Toxicity Reference Values (TRVs) for Plants Exposed to Soil (1997)

Ecological Plant

constituent of TRV

potential concern (mg/kg)

Xvlene 1.00E+02

Type of

Media

Soil Solution

Reference

Efroymsonetal. (1997a)
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Appendix Table C-14. Toxicity Reference Values (TRVs) for Earthworms Exposed to Soil (1997)

Ecological

constituent of

potential concern

Inorganics

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Chromium VI

Cobalt

Copper

Cyanide

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Organics

2,2,5-Trimethylhexane

2-Amino-4,6-Dinitrotoluene

4-Amino-2,6-Dinitrotoluene

2,6-Dinitrotoluene

Acenaphthene

Acenaphthylene

Acetone

Aldrin

alpha-Chlordane

Anthracene

Aroclor-1254

Aroclor-1260

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Earthworm

TRV"

(mg/kg)

No TRV

No TRV

6.00E+01

No TRV

No TRV

2.00E+01

No TRV

4.00E-01

No TRV

No TRV

6.00E+01

No TRV

No TRV

5.00E+02

No TRV

No TRV

1.00E-01

2.00E+02

No TRV

7.00E+01

No TRV

No TRV

No TRV

No TRV

2.00E+02

No TRV

No TRV

No TRV

No TRV

No TRV

No TRV

No TRV

No TRV

No TRV

No TRV

No TRV

No TRV

No TRV

No TRV

No TRV

No TRV

No TRV

Reference

None

None

Efroymsonetal. (1997b)

None

None

Efroymsonetal. (1997b)

None

Efroymsonetal. (1997b)

None

None

Efroymson et al. (1997b)

None

None

Efroymsonetal. (1997b)

None

None

Efroymsonetal. (1997b)

Efroymsonetal. (1997b)

None

Efroymsonetal. (1997b)

None

None

None

None

Efroymson et al. (1997b)

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None
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Appendix Table C-14. Toxicity Reference Values (TRVs) for Earthworms Exposed to Soil (1997)

Ecological

constituent of

potential concern

Benzoic Acid

Bis(2-ethylhexyl)phthalate

Butylbenzylphthalate

Carbazole

Chrysene

delta-BHC

1,2-Dichlorobenzene

1,2-Dichloroethene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2,4-Dimethylphenol

4,4'-DDD

4,4'-DDE

4,4'-DDT

Dibenzo(a,h)anthracene

Dibenzofuran

Diethylphthalate

Dieldrin

Di-n-butylphthalate

Endosulfan

Endosulfan sulfate

Endrin aldehyde

Endrin ketone

Fluoranthene

Fluorene

gamma-BHC (Lindane)

Lindane

gamma-Chlordane

Heptachlor

Heptachlor epoxide

Indeno( 1,2,3 -cd)pyrene

2-Methylnaphthalene

2-Methylphenol

4-Methylphenol

Methoxychlor

Methylene chloride

Naphthalene

Nitrocellulose

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Toluene

Trichloroethene

1,2,4-Trichlorobenzene

Earthworm

TRVa

(mg/kg)

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

2.00E+01

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

NoTRV

6.00E+00

NoTRV

3.00E+01

NoTRV

NoTRV

NoTRV

2.00E+01

Reference

None

None

None

None

None

None

None

None

None

Efroymson et al. (1997b)

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

Efroymson et al. (1997b)

None

Efroymson et al. (1997b)

None

None

None

Efroymson et al. (1997b)
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Appendix Table C-14. Toxicity Reference Values (TRVs) for Earthworms Exposed to Soil (1997)

Ecological

constituent of

potential concern

2,4,5-Trichlorophenol

Dioxins and Furans

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin

1,2,3,4,6,7,8-Heptachlorodibenzofuran

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin

1,2,3,4,7,8-Hexachlorodibenzofuran

1,2,3,7,8-Pentachlorodibenzo-p-dioxin

Octachlorodibenzo-p-dioxin

Octachlorodibenzofuran

Earthworm

TRV"

(mg/kg)

9.00E+00

No TRV

No TRV

No TRV

No TRV

No TRV

1.00E-03

1.00E-03

Reference

Efroymsonetal. (1997b)

None

None

None

None

None

TEF

TEF

a Lowest Observed Adverse Effect Level

TRV = Toxicity Reference Values
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1 Risk Characterization For Juvenile Trespasser Scenario:

2 40mm Range AOC

3 Introduction

4

5 The HHRA provided in the Analytical Evaluation OfChemical Residuum at the 40 mm Range

6 evaluates the potential health risks to humans resulting from exposure to contaminated soil at the

7 40mm Range AOC. The HHRA is based on the methods outlined in the RVAAP FWHHRAM

8 which addresses five receptors to be evaluated at RVAAP [National Guard Trainee, National

9 Guard Dust/Fire Control Worker, Security Guard/Maintenance Worker, Hunter/Trapper/Fisher,

10 and Resident Subsistence Farmer (adult and child)].

11

12 In addition to the receptors in the FWHHRAM a Juvenile Trespasser is evaluated in this

13 appendix to supplement the HHRA to provide risk managers with information to support

14 determination ofthe need for continued security at the facility (i.e., maintenance ofthe perimeter

15 fence to mitigate trespassing onto RTLS/RVAAP).

16

17 This supplemental risk characterization provides exposure assessment results of the risk

18 characterization. The data evaluation, COPCs, and toxicity assessment are provided in the

19 HHRA presented in the A nalytical Evaluation OfChemical Residuum at the 40 mm Range and

20 do not change for this evaluation of the Juvenile Trespasser.

21

22 Exposure Assessment

23

24 One receptor (Juvenile Trespasser) is evaluated in this supplemental HHRA. RVAAP/ RTLS is

25 a controlled access facility (it is fenced, gated, and patrolled by security guards); however, ifthe

26 perimeter fence is not maintained a trespasser could enter the property and be exposed to

27 contaminants in surface soil, sediment, and surface water at the 40 mm Range AOC. The most

28 likely adult trespassers are hunters or National Guard trainees entering unauthorized areas.

29 These adult trespassers will have similar exposures, but with a much lower frequency, to the

30 Hunter and National Guard Trainee receptors that are included in the baseline HHRA.

31 Therefore, a separate adult trespasser is not evaluated quantitatively in this risk assessment. A

32 Juvenile Trespasser (ages 8 to 18) is evaluated quantitatively for exposure to contaminated

33 surface soil (0-1 ft bgs) via incidental ingestion, inhalation ofVOCs and particulates, and dermal

34 contact.

35

36 Exposure equations for each of these pathways are provided in the FWHHRAM (USACE

37 2004b). Exposure parameters used to calculate potential chemical intakes by the Juvenile

3 8 Trespasser are provided in Table 1. Chemical-specific exposure parameters are provided for all

39 COPCs in Table 2.
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Table 1. Exposure Parameters

Exposure Pathway and Parameter

Incidental Ingestion

Soil ingestion rate

Exposure time

Exposure frequency

Exposure duration

Body weight

Carcinogen averaging time

Non-carcinogen averaging time

Fraction ingested

Conversion factor

Dermal Contact

Skin area

Adherence factor

Absorption fraction

Exposure frequency

Exposure duration

Body weight

Carcinogen averaging time

Non-carcinogen averaging time

Conversion factor

Inhalation o/VOCs and Dust

Inhalation rate

Exposure time

Exposure frequency

Exposure duration

Body weight

Volitilization factor

Particulate emission factor

Carcinogen averaging time

Non-carcinogen averaging time

Conversion factor

for Juvenile Trespasser Scenario

Units

kg/day

hours/day

days/year

years

kg

days

days

Unitless

days/hour

m2/event

mg/cm2

Unitless

events/year

years

kg

days

days

(kg-cm2)/(mg-m2)

m3/day

hours/day

days/year

years

kg

m3/kg

m3/kg

days

days

days/hour

: Exposure to Surface Soil"

Value

0.0002*

2"

50"

10"

45"

25,550*

3,650*

1

0.042

0A6d

0.2*

Chemical Specific - Table A-2

50"

10"

45"

25,550*

3,650*

0.01

20*

2"

50"

10"

45"

Chemical Specific - Table A-2

9.24E+0#r

25,550*

3,650*

0.042

J

"Surface soil is defined as 0-1 ft bgs (shallow surface soil).

* Default exposure parameter from RAGS, Part B (EPA 1989).
Ter Ohio EPA personal communication (EPA 1999), conservatively assumes a trespasser (age 8-18) visits the site every weekend they are

home (i.e., minus 2 weeks away) and spends 2 hours each day at the site.

■Value is 25% of the total 95m percentile skin surface area of males age 9-18 (EPA 1997). This is consistent with the source of the skin

surface area for the adult farmer (i.e., 0.57 is 25% of the 95th percentile total skin surface are for adult male from EPA 1997).

'Value is child default and teen soccor (95th percentile) RAGS, Vol. 1 Part E, Supplemental Guidance for Dermal Risk Assessment, Interim,

EPA/540/R/99/005).

/Default value for Cleveland Ohio from EPA Soil Screening Guidance per FWHHRAM (USACE 2004b) for other receptors.

Trespasser is assumed to ingest 0.05 L/hour [per RAGS Part A (EPA 1998)] for the two hours/day spent on site for a total ingestion rate of

0.1 L/day.
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Table 2. Chemical-specific Exposure Parameters for 40 mm Range COPCs

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

COPC

Dermal Absorption Factor"

(unitless)

Volatilization Factor*

(m3/kg)

Inorganics

Aluminum

Arsenic

Chromium (as Chromium III)

Thallium (as Thallium carbonate)

Vanadium

1.OE-03

3.0E-02

1.OE-03

1.OE-03

1 .OE-03

—

—

—

—

—

Organics

2-Methyl-4,6-dinitrophenol

Benzo(a)pyrene

Bis(2-chloroethyl) ether

Dibenz(a,h)anthracene

Hexachlorobenzene

N-Nitroso-di-n-propylamine

1.0E-01

1.3E-01

1.0E-01

1.3E-01

1.0E-01

1.0E-01

—

—

4.0E+04

—

—

-

" Chemical-specific absorption factor values from EPA Region V (EPA, 2000). When chemical-specific values are not

available the following default values are used: SVOCs = 0.1, VOCs = 0.01, inorganics = 0.001 per USEPA Region 4

Supplemental Guidance to RAGS.

* Volatilization factors (VFs) calculated using the 1996 EPA Soil Screening Guidance Methodology, using site-specific
parameter values for Cleveland, Ohio.

COPC = Chemical of potential concern.

RAGS = Risk Assessment Guidance for Superfund.

SVOC = Semivolatile organic compound.

VOC = Volatile organic compound.

-- = No value available.

Risk Characterization

Risk characterization integrates the findings ofthe exposure and toxicity assessments to estimate

the potential for receptors to experience adverse effects as a result of exposure to contaminated

media. Risk characterization for the Juvenile Trespasser follows the same methodology used for

risk characterization for the other receptors evaluated in the baseline HHRA.

Toxicity values used in the risk characterization are provided in Tables 3 and 4. Detailed hazard

and risk results for direct contact with COPCs in surface soil are presented in Tables 5 and 6.

Direct contact includes incidental ingestion of soil, inhalation of VOCs and particulates (i.e.,

dust) from soil, and dermal contact with soil.

The total HI for the Juvenile Trespasser exposed to shallow surface soil is 0.009. The total risk

across all COPCs for the Juvenile Trespasser exposed to shallow surface soil is 6.5E-07. Both of

these results are s below the threshold levels of 1.0 (HI) and 1E-06 (ILCR); thus, no surface soil

COCs are identified for this receptor.
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1
2

Table 5. 40 mm Range Shallow Surface Soil Carcinogenic Risks for the Juvenile Trespasser - Direct Contact

COPC

Aluminum

Arsenic

Chromium

Thallium

Vanadium

Inorganics Pathway Total

2-Methyl-4,6-dinitrophenol

Benzo(a)pyrene

Dibenz(a,h)anthracene

Hexachlorobenzene

N-Nitroso-di-n-propylamine

Organics Pathway Total

Pathway Total - Chemicals

EPC

(mg/kg)

1.2E+04

1.3E+01

4.4E+01

8.0E-01

2.3E+01

4.6E-01

2.3E-01

2.3E-01

2.3E-01

2.3E-01

Daily Intake (mg/kg-d)

Ingestion

9.0E-05

9.1E-08

3.2E-07

5.8E-09

1.6E-07

3.3E-09

1.7E-09

1.7E-09

1.7E-09

1.7E-09

Dermal

5.0E-06

1.5E-07

1.8E-08

3.2E-10

9.1E-09

1.8E-08

1.2E-08

1.2E-08

9.2E-09

9.2E-09

Inhalation

9.7E-09

9.8E-12

3.4E-11

6.3E-13

1.8E-11

3.6E-13

1.8E-13

1.8E-13

1.8E-13

1.8E-13

Risk

Ingestion

1.4E-07

1.4E-07

1.2E-08

1.2E-08

2.7E-09

1.2E-08

3.9E-08

1.7E-07

Dermal

2.3E-07

2.3E-07

8.7E-08

8.7E-08

1.5E-08

6.4E-08

2.5E-07

4.8E-07

Inhalation

1.5E-10

1.5E-10

5.6E-13

5.6E-13

2.9E-13

1.4E-12

1.5E-10

Total Risk

across all

pathways

3.6E-07

3.6E-07

9.9E-08

9.9E-08

1.7E-08

7.6E-08

2.9E-07

6.5E-07

COC

1 COPCs are identified as chemicals of concern (COCs) if the total ILCR across all pathways is > 1E-06 (R).

COPC = Chemical of Potential Concern.

EPC = Exposure Point Concentration.

ILCR = Incremental Lifetime Cancer Risk.

Table 6. 40 mm Range Shallow Surface Soil Non-carcinogenic Hazards for the Juvenile Trespasser - Direct Contact

COPC

EPC

(mg/kg)

Daily Intake (mg/kg-d)

Ingestion Dermal Inhalation

Hazard Quotient (HQ)

Ingestion Dermal Inhalation

Total HI

across all

pathways

J

COC

Aluminum 1.2E+04 6.3E-04 3.5E-05 6.8E-08 6.3E-04 3.5E-05 4.8E-05 7.1E-04

Arsenic 1.3E+01 6.3E-07 1.1E-06 6.9E-11 2.1E-03 3.5E-03 5.6E-03

Chromium 4.4E+01 2.2E-06 1.2E-07 2.4E-10 1.5E-06 6.3E-06 7.8E-06

Thallium 8.0E-01 4.1E-08 2.3E-09 4.4E-12 5.1E-04 2.8E-05 5.4E-04

Vanadium 2.3E+01 1.2E-06 6.4E-08 1.2E-10 1.6E-04 3.5E-04 5.1E-04

Inorganics Pathway Total 3.4E-03 3.9E-03 4.8E-05 7.4E-03

-Methyl-4,6-dinitrophenol 4.6E-01 2.3E-08 1.3E-07 2.5E-12 2.3E-04 1.3E-03 1.5E-03

Benzo(a)pyrene 2.3E-01 1.2E-08 8.4E-08 1.3E-12

Dibenz(a,h)anthracene 2.3E-01 1.2E-08 8.4E-08 1.3E-12

Hexachlorobenzene 2.3E-01 1.2E-08 6.4E-08 1.3E-12 1.5E-05 8.1E-05 9.5E-05

N-Nitroso-di-n-propylamine 2.3E-01 1.2E-08 6.4E-08 1.3E-12

Organics Pathway Total 2.5E-04 1.4E-03 1.6E-03

Pathway Total - Chemicals 3.7E-03 5.3E-03 4.8E-05 9.0E-03

" COPCs are identified as chemicals of concern (COCs) if the total HI across all pathways is > 1 (H).

COPC = Chemical of Potential Concern.

EPC = Exposure Point Concentration.

HI = Hazard Index.
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DRAFT REPORT, EVALUATION OF CHEMICAL RESIDUUM AT THE 40 mm RANGE, RAVENNA ARMY AMMUNITION PLANT

RESPONSE TO REVIEWERS: EILEEN T. MOHR, OHIO EPA, NEDO, DERR; and LAURIE MOORE, OHIO EPA, SWDO, OFFO

DATE: MARCH 22nd , 2006

Cmt.

#

1

2

3

4

5

6

Pg/

Line#

iii/5

lii/41

General

General

General

General

Comment

Change requested.

Change requested.

Text revision.

Text addition.

Text revision.

The Executive Summary contains

information that is not needed, such as

tables, detailed discussion of the results of

the human health and ecological risk

assessments, etc. It is our opinion that all

this information does not need to be in the

ES.

Recommendation

Change acronym to read: Agency for

Toxic Substances Disease Registry.

Change to "munitions and explosives of

concern." Check entire text for this (for

example, it appears on page 11

incorrectly.)

Do search and replace for the correct

acronym for USACE in the document.

Add the 40 mm data to the revised

report. A summary table showing all

the data (with indications of the

detection limits) would be acceptable.

At an appropriate page in the report,

indicate where the chain of custody

reports for the 40 mm data can be

found.

This section should be reduced in

length. Cover briefly the main

highlights of the text. All the detailed

information of the risk assessments

and "arguments" regarding why HQs

are overestimated (as well as

bioavailability, toxic validity "issues",

etc.) should not appear in the ES.

Response

Corrected. Added Substances on line 5,

p iv

Corrected line 41 p iii; p 11 line 6.

Global revealed no other locations

USACE identified in acronym list, p 4

line 36. ..P 11 line 34 text corrected to

spell acronym.

Data Summaries are now included in

App A3 and App A4 has been added:

Quality Control Summary Report

Appendix Al has been added to provide

'Chain of Custody'. Appendix A2 has

been added: Fuze and Booster/40 MM

Soil Sample Logs

Removed lines 10-18 on p 6. Removed

risk tables in ES. Removed lines 4-17

and 22 to 29 and added lines 18-22.5 on

p 7. Removed Table on p 8. Deleted

lines 2-6; 7.5 -8, 13-14.5 and added

lines 23-31 on p 9.
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7

8

9

10

General

General

5/3-4

5/4-6

General comment.

General comment.

Text change requested.

Text change requested.

This report does not follow the

standard format of Rl reports that are

prepared for RVAAP. For example,

there is no description of the

installation as a whole (ex location

within NE Ohio, boundaries etc.), no

sampling information, no discussion of

refusal depths (which could put to rest

questions of why didn't sampling occur

at depths greater than 3 ' bgs,) no

evaluation of the data in this report, etc.

These are standard sections of any Rl

report. Please cross reference

previous Rl reports and add pertinent

sections to the revision.

All changes in the text of the report

must match the ES.

Change text to read: "Chemical

characterization of the soil at the 40

mm range was completed by obtaining

and analyzing 40 soil samples."

Remove the sentence. It is too

confusing.

Discussion. This analytical evaluation

was never intended to be an Rl. The

DQO of this effort was established

during IAPof2005. DQO was to

evaluate the data that characterized 40

MM AOC, specific to the end-user, to

determine protectiveness to human

health and environment.

Noted

Text changed p5/3-4: Chemical

characterization of the 40 mm Range at

RVAAP was completed w4th by

obtaining and analyzing 40 soil

oClllll-/lwj TTTft*vT\7TT3•

Concur. P5/6-10 now read:

Concentrations of chemical constituents

identified in each of the 40 samples

were similar. Concentrations of

organics were low (at or below

detection limit). Concentrations of

metals were greater than those detected

for organic compounds, but were

similar in each sample.
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11

12

13

14

15

16

17

18

5/13

5/22 - 29

5/22

5/25

5/28

5/table

5/table

6/table

Text change requested.

Clarification requested.

Revision requested.

Revision requested.

Revision requested.

Revision requested.

Revision requested.

Revision requested.

Deep surface at RVAAP is represented

by the 0-4" interval.

The text seemingly indicates that

various constituents were considered if

their concentrations exceed the Region

9 PRG. The text must clarify that there

is more to the process of COC

selection than is what is presented in

the ES.

Revise the text to indicate that it is the

Region 9 residential PRG that is used.

Revise the text to indicate that it is the

Region 9 residential PRG that is used.

(2 places)

Revise the text to indicate that it is the

Region 9 residential PRG that is used.

(2 places)

Add a title to the table, if it remains in

the report.

Add the definitions of the acronyms to

the table, if it remains in the revised

report.

Add a title to the table, if it remains in

the report.

While you are correct data was only

taken at 40 mm AOC up to 3 ft bgs as

field screening did not evidence a need

to go deeper. Therefore for this AOC

deep surface is 0-3 ft bgs.

These sentences refer to just COPC or

COPEC selection which is in

accordance to Section 3.5.2 of the Risk

Manual.. Please refer to added text in

Section 3.1.1; P15/8-29. The full

explanation is on pp 13-14.

P5/25, 30 now reads: the Region 9

residential PRG (arsenic) or 1710th the

Region 9 residential PRG. Also a

global search was made to add

residential before PRG.

P5/30 now reads: residential PRG

[benzo(a)pyrene, bis(2-

chloroethyl)ether (deep surface and

P5/32 now reads: propylene] or 1/10*

the USEPA Region 9 residential PRG

(2-methyl-4,6-dinitrophenol). All

Table deleted in ES.

Table deleted in ES.

Table deleted in ES.
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19

20

21

22

23

24

25

26

27

6/table

Pg 5/16-

20 and

pg6/13-

16

Pg8

Pg 9/line

18

Pg 9/line

18

Pg
9/lines

38-39

Pg9,

line 46

Pg
11/line 1

pg
11/line 6

Revision requested.

Clarification and revision requested.

Revision requested.

Text clarification requested.

Text change requested.

The text indicates that the animal life "looks

healthy and functioning."

Revision requested.

Text revision requested.

Text revision requested.

Add the definitions of the acronyms to

the table, if it remains in the revised

report.

This appears to be duplicative text. If

this text remains in the revised ES, it

should only appear in one place.

On the table, put the soil depth in

parentheses for each soil category

(surface, subsurface, deep surface).

The text should indicate that the figures

are located in the main body of the text.

Change "be" to "by."

The meaning of this portion of the text

is not only unclear, but it is not

supported by data. If this remains in

the text, please add in additional

scientific data which supports the

observation.

Move the 4 metals (in parentheses) to

after "4 metals" in line # 45. As

currently written, it appears that the 4

metals are part of the uncertainty

analysis.

Change site to area of concern.

Change text to: "Munitions and

explosives of concern are suspected at

this ~2acre AOC."

Table deleted in ES.

pg 6/10-18 is deleted.

Table deleted in ES

P9/33 reads: Figures 1 through 4 (pp

62-65 in text) show that detected

COPCs and COPECs (and, be

P9/34 corrected.

The phrase was deleted. See P10/7-9.5.

P10/16-17 read: The rest of the few

HQs were below one hundred and the 4

metals (arsenic, chromium, thallium,

and zinc) remaining after the first four

steps of the

PI 1/2: The 40 mm Range area of

concern (AOC),....

PI 1/6: operation. Munitions and

Explosives of Concern (MEC) is

suspected at this ~2-acre site.
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28

29

30

31

32

Pg
11/lines

21-22

Pg
11/lines

32-34

Pg
11/lines

40-41

Pgs 13-

16

Pg17/

lines 18-

19

Delete current text.

The text indicates that the data for the 40

mm AOC can be found in the FBQ report.

Text revision requested.

AOC maps.

Text revision requested.

Insert the following: "Surface water

flow, based upon the existing

topographic maps, is expected to be

radial in nature."

Add an appendix to this report which

contains the 40 mm data. As

previously discussed, this needs to be

a stand-alone document.

At RVAAP, deep surface is defined as

0-4' bgs.

The maps on these pages are out of

place as they present data, COPCs,

COPECS, etc. They need to be moved

to the appropriate section of the report.

This area would be better served by

having a site map with the AOC

marked on it, as well as an AOC map

that details the sampling locations.

Drilling was not conducted at this AOC,

as such, remove this reference from

the text. Only hand augering was

conducted.

PI 1/24-27: Specifically, surface water

flow, based upon the existing

topographic maps, is expected to be

radial in nature.surface water drainage

at the 40 mm Range flows radially

toward the southern pond, the ditch

south of the AOC, after which drainage

occurs at Hinkley Creek.

App A-3 has been added to include 40

mm data.

While you are correct data was only

taken at 40 mm AOC up to 3 ft bgs as

field screening did not evidence a need

to go deeper. Therefore for this AOC

deep surface is 0-3 ft bgs.

Maps now placed after risk

characterization. Refer to pp 62-65.

Hand augers were terminated at refusal

depth. No machine drilling performed.
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33

34

35

36

37

38

39

Pg
18/lines

9-10

Pg
18/lines

18 and

26

Pg
19/line

13

pg
19/line

25

Pg
19/line

26

Pg
19/line

34

Pg
19/lines

35-36

Text revision requested.

Revision requested.

Revision requested.

Revision requested.

Revision requested.

Text revision requested.

Text revision requested.

Change text to read: "Deep surface

soil is defined as 0-4' bgs for the

National Guard Trainee...."

Add the soil depths in parentheses

when using the terms shallow and

deep surface soil and subsurface soil

throughout this report.

Spell out "MDC" with the acronym

following in parentheses the first time it

appears in the report.

Replace "available" with "site specific

background levels."

Add "naturally occurring" in front of

"inorganics".

Please check the WBG Phase II RI

regarding background concentrations.

It is our recollection that the subsurface

soil samples for that effort were

collected from a 1 -3' bgs depth interval.

Deep surface soil at RVAAP is defined

as being from 0-4' bgs.

Please note that analytical for this

investigation was up to 3 ft bgs. PI 8/7-

10 now read: Because tracked and

wheeled operations may result in

maneuver damage up to 4-ft bgs.

Because of this maneuver damage, as

deep as 4 ft bgs, the National Guard

Trainee is assumed to be exposed to deep

surface soil defined as 0-to 3-ft bgs.

Noted: Global edit performed.

Changes made on PPs 18, 33, 34 and

the like..

P19/11 reads: Instances where the

UCL95 exceeds the maximum detected

concentration (MDC) is used as an

estimate of the RME

PI4/25 reads: 40 mm Range samples

are screened against site specific

background levels, naturally

P14/26-27 reads: This screening step,

which applies only to the naturally

occurring inorganics,

P14/33-35 now reads: Final Phase II RI

Report for WBG (USACE 2001).

Background values for soil are available

for two soil depths: shallow surface (0-

to 1-ft bgs) and subsurface (>1 ft bgs).

While you are correct data was only

taken at 40 mm AOC up to 3 ft bgs as

field screening did not evidence a need

to go deeper. Therefore for this AOC

deep surface is 0-3 ft bgs.
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40

41

42

43

44

45

Pg
19/line

41

Pg
20/line 2

Pg
20/lines

3-4

Pg
20/lines

25-30

Pg
20/lines

31-33

Pg
21/line

16

Text revision requested.

Text revision requested.

Text revision requested.

Text revision requested.

Clarification requested.

Text revision requested.

Deep surface soil at RVAAP is defined

as being from 0-4' bgs.

Please check the WBG Phase II Rl

regarding background concentrations.

It is our recollection that the subsurface

soil samples for that effort were

collected from a 1-31 bgs depth interval.

Revise text to read:"... EPA Region 9

residential PRG..."

Please include the Child and Adult

Trespasser receptors to the human

health risk assessment evaluation.

Also, include a written narrative

regarding exposure assumptions for

these receptors (similar to the narrative

that is found on page 21).

Confirm that hunters are not allowed in

areas that have environmental

contamination. It is our recollection

that hunters were allowed in certain

AOCs.

Deep surface soil at RVAAP is defined

as being from 0-4' bgs.

While you are correct data was only

taken at 40 mm AOC up to 3 ft bgs as

field screening did not evidence a need

to go deeper. Therefore for this AOC

deep surface is 0-3 ft bgs.

Refer to response provided for

comment 38. In the WBG Phase II

Report, Section 4 subsurface is defined

as greater than 1 ft bgs (> 1 ft bgs).

Text has changed. Corrections made on

PP14,15 and 16; lines 18 and 22; 4; 9

and 16, respectively.

Please refer to AppD for the requested

analysis of the juvenile trespasser. The

RTLS is a controlled access facility (it

is fences, gated and patrolled). The

most likely adult trespasser are hunters

or National Guard Trainees entering

unauthorized areas. A separate adult

trespasser evaluation is unwarranted

because of lower equivalency to hunters

or NG trainees.

This AOC is under MMRP and until the

SI is done the site can not be cleared for

hunting.

While you are correct data was only

taken at 40 mm AOC up to 3 ft bgs as

field screening did not evidence a need

to go deeper. Therefore for this AOC

deep surface is 0-3 ft bgs.
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46

47

48

49

50

51

Pg
21/line

24

Pg
22/line 4

Pg
27/line 9

Pgs 36-

39

Pg
36/lines

40-41

Pg
37/lines

17-18

Confirmation requested.

Text revision requested.

Text revision requested.

Text revision requested.

Point of information.

Text revision requested.

Please confirm that there are still daily

security patrols. This may have been

reduced.

Please revise text to read:

"...constraints (e.g., potential MEC)...."

Deep surface soil at RVAAP is defined

as being from 0-4' bgs.

This section should be moved, so that

the ecological risk screening and

results are discussed together, but

separate from the human health

screening and results. This will help

the report focus on human health risk

information all together, rather than the

screening steps and the results being

separated by a discussion of the

ecological risk screening process.

Please note that the Eco Truthing study

conducted at the WBG still has not

been finalized. This needs to be done.

Deep surface soil at RVAAP is defined

as being from 0-4' bgs.

Security patrols do occur daily.

PI8/41 reads: (e.g., potential MEC)

While you are correct data was only

taken at 40 mm AOC up to 3 ft bgs as

field screening did not evidence a need

to go deeper. Therefore for this AOC

deep surface is 0-3 ft bgs.

Agree. Format changed. Human

Health and Ecological Risk Analysis are

separate. See Table of Contents on Pii

Acknowledged. We are working on

finalizing the comments of the Dec

2003 letter. The letter was lost when

Dr. Elizabeth left.

While you are correct data was only

taken at 40 mm AOC up to 3 ft bgs as

field screening did not evidence a need

to go deeper. Therefore for this AOC

deep surface is 0-3 ft bgs.

Page 8 of 18



52

53

54

Pg
37/line

26

Pg
37/lines

32-34

Pg
38/line1

Text revision requested.

Text clarification and revision requested.

Text revision requested.

Deep surface soil at RVAAP is defined

as being from 0-4' bgs.

The text references certain compounds

that are not SRCs per Army usage as

based upon Army records. Given that

a number of records were disposed of

by the Army, and that some of these

compounds may be linked to activities

conducted by the Army, please revise

this section to be less definitive.

Additionally, if these are considered

SRCs, does this change the results of

the risk assessments and the

conclusions?

Deep surface soil at RVAAP is defined

as being from 0-4' bgs.

While you are correct data was only

taken at 40 mm AOC up to 3 ft bgs as

field screening did not evidence a need

to go deeper. Therefore for this AOC

deep surface is 0-3 ft bgs.

P40/14-22 corrected to read: The non-

SRCs per Army usage include the

following: metals - iron; organics-

semivolatiles - 2,4-dimethylphenol, 2-

chloronaphthalene, benzo(a)pyrene,

dibenzo(a,h)anthracene, and

hexachloro-butadiene. The

concentrations of organic compounds

were less than instrument detection

limits. Likewise 2,4-dimethylphenol, 2-

chloronaphthalene and hexachloro-

butadiene are commonly found in

transformer and hydraulic fluids so if

these chemicals were released at the

site, their concentrations in soil sample

would be expected to exceed low

instrument detection limits.

Concentrations of two chemicals,

benzo(a)pyrene, and

dibenzo(a,h)anthracene were less than

those commonly reported as

anthropogenic levels.

While you are correct data was only

taken at 40 mm AOC up to 3 ft bgs as

field screening did not evidence a need

to go deeper. Therefore for this AOC

deep surface is 0-3 ft bgs.
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55

56

57

58

59

60

After pg

40

Pg
40/line

18

Pg
41/line 9

-2

places

Pg
41/line

13

Pg
41/line

16

Pg42,

Table 3

Maps.

Text revision requested.

Text revision requested.

Text revision requested.

Text revision requested.

Text revision requested.

Move the maps that appear on pages

13 -16 to this section of the text.

Deep surface soil at RVAAP is defined

as being from 0-4' bgs.

Revise text to read:"... EPA Region 9

residential PRG..."

Revise text to read:"... EPA Region 9

residential PRG..."

Revise text to read:"... EPA Region 9

residential PRG..."

Explain the "Note" that appears in the

footnote section of Table 3. This

should be removed, since it is not

discussed in the text and only appears

as a footnote without any further

information or discussion of how this

value was calculated for the resident

farmer.

Good suggestion. Maps now placed

after risk characterization. Maps found

on pp 63-66.

While you are correct data was only

taken at 40 mm AOC up to 3 ft bgs as

field screening did not evidence a need

to go deeper. Therefore for this AOC

deep surface is 0-3 ft bgs.

All text has been corrected. A global

command was introduced to add

residential to EPA Region 9 PRG.

All text has been corrected. A global

command was introduced to add

residential to EPA Region 9 PRG.

All text has been corrected. A global

command was introduced to add

residential to EPA Region 9 PRG.

P33/15-24: The footnote reads:

Note: The estimated risks from

exposure of these receptors to the

background concentration of arsenic

(15.4 mg/kg) in surface soil are:

National Guard Trainee 9E-06

Security Guard/Maintenance Worker

6E-06 On-Site Resident Fanner: Adult

2E-05 On-Site Resident Farmer: Child

3E-05 Risks to these receptors from

arsenic at 40 MM AOC are below the

risks associated with the background

concentration of this metal.
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61 Pg42/

line 10

Clarification requested. Please clarify what is meant by the

"Ohio EPA's level of concern." Specify

that Ohio EPA's level of concern is

cumulative value of 1E-5. Add

cumulative in parentheses after 1E-5 in

line 10. The point of departure for an

individual chemical is still 1E-6, per the

NCP. Please revise all appropriate

sections to reflect this distinction and to

help the average reader understand

why these two levels are used in this

discussion. This comment may apply

to all subsections (i.e., direct contact,

indirect contact, etc.) of the risk

characterization section.

P33/26-34: The calculated ILCRs were

compared to the range specified in the

National Oil and Hazardous Substances

Pollution Contingency Plan of 1E-06 to

1E-04, or 1 in 1 million to 1 in 10,000

exposed person's chance of developing

cancer if exposed as assumed in the

HHRA (EPA 1990). The ILCRs below

1E-04 are considered acceptable.

ILCRs above 1E-04 are considered

unacceptable. The range between 1E-06

and 1 E-04 is of concern, and any

decisions to address ILCRs further in

this range, either through additional

study or engineered control measures,

should account for the uncertainty in the

risk estimates. Ohio EPA Division of

Emergency and Remedial Response

(DERR), uses 1 E-05 as the official

target risk goal for development of

cleanup goals (Ohio EPA 2004).
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62

63

Pg
42/lines

21-22

Pg
43/line

12

Text revision requested.

Clarification and revision requested.

Add a sentence that clearly states

whether or not arsenic is a COC. Lines

21-22 attempt to say this, but don't

come out and make a definitive

determination that arsenic is not a

COC, because the exposure point

concentration is less than the site

specific background. Also, add text to

address whether or not the other

chemicals that are listed in Table 3 are

COCs. This comment may apply to all

subsections of the risk characterization

section.

Please clarify in the revised text that

background was set to zero, if there

was no data available.

P34/17-20 reads: This indicates, the

calculated cancer risk related to arsenic

at the 40 mm Range does not exceed the

cancer risk for arsenic estimated for

facility-wide background and will not

be considered a Constituent of Concern.

P34/10-13 changed to read: The total

risk for Resident Farmer exceeds 1E-05

due to arsenic and 3 SVOCs

[benzo(a)pyrene,

dibenz(a,h)anthracene, and n-nitroso-di-

n-propylamine). Individual ILCRs for

these SVOCs are each less than 1E-05

and all three of these SVOCs were non-

detect in all soil samples, removing

them from further consideration.

P3 5/4-5; 44-45 has been changed to

read: Thallium background criterion for

shallow surface (0-1 ft bgs) soil was set

to zero (0) because it was not detected

in background.
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64 Pg
43/line

27

Text clarification and revision requested. The text references certain compounds

that are not SRCs, per Army usage as

based upon Army records. Given that

a number of records were disposed of

by the Army, and that some of these

compounds may be linked to activities

conducted by the Army, please revise

this section to be less definitive.

Additionally, if these are considered

SRCs, does this change the results of

the risk assessments and the

conclusions?

All organics were Below Detection

Level. If there was a usage, spillage,

disposal it would follow that detects

would be other than BDL. Likewise

protocol is adhered to as found on p 51

of the Facility Wide Ecological Risk

Work Plan, specifically step 4 of the

flow chart directs evaluation on whether

a contaminant correlates to site usage.

P40/14-22 corrected to read: The non-

SRCs per Army usage include the

following: metals - iron; organics-

semivolatiles - 2,4-dimethyIphenol, 2-

chloronaphthalene, benzo(a)pyrene,

dibenzo(a,h)anthracene, and

hexachloro-butadiene. The

concentrations of organic compounds

were less than instrument detection

limits. Likewise 2,4-dimethylphenol, 2-

chloronaphthalene and hexachloro-

butadiene are commonly found in

transformer and hydraulic fluids so if

these chemicals were released at the

site, their concentrations in soil sample

would be expected to exceed low

instrument detection limits.

Concentrations of two chemicals,

benzo(a)pyrene, and

dibenzo(a,h)anthracene were less than

those commonly reported as

anthropogenic levels.
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65

66

67

68

Pg
47/lines

13-39

Pg
53/line

14

Pg
54/lines

1-2

Pg
55/line

14

Clarification requested.

Text revision requested.

Text revision requested.

Text revision requested.

This portion of the text is confusing. It

makes broad statements as to why

certain constituents were eliminated

from consideration. For example, the

explosives section indicates that 16

explosives compounds were eliminated

from further consideration. In

comparing this information to the page

44, it looks as if the only compound

being considered is 2,6-dinitrotoluene.

However, this is not the only explosive

compound detected at this AOC, and

explosives are definitely Army related.

Please clarify.

Change "be" to "by."

Change the text to read: "There are no

documented sources for these six

chemicals at the 40 mm range.

However, in addition to being

ubiquitous in the environment, there is

also the possibility that they are site-

related due to previous Army activities."

Revise text to read: "....a trespasser

could enter the property; land uses

could change, etc.).

Analytical screening conditions for

COPECs are read on PP37-39.

P40/29-31 corrected to read: Results of

the screening for SRCs and

identification of the COPECs for

shallow surface (0 to 1 ft bgs),

subsurface (1 to 3 ft bgs), and deep

surface (0 to 3 ft bgs) are presented in

Appendix Tables C-3 through C-5,

respectively.

What may help is reference to Tables

C-3, C-4 and C-5 where the empirical

results of screening are identified. For

clarification the text in question seems

redundant and is removed. Refer to

P43/1-28

P62/26 corrected to read: show that

detected COPCs and COPECs (and, be

by inclusion, COCs and COECs) are

P35/37-39 removed and replaced with:

However, in addition to being

ubiquitous in the environment, there is

also the possibility that they are site-

related due to previous Army activities.

P37/10-13 corrected to read: While a

land-use plan has been drafted for the

RTLS, and OHARNG will control the

property, there is uncertainty in the

details of the future land-use (e.g., if the

perimeter fence4s not maintained, land

uses could change, a trespasser could

enter the property, and the like).
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69

70

Pg
66/line

29

Pg
67/line

31

Text change requested

Text clarification.

Revised text to read: "Lead and zinc..."

In this sentence, clarify to which

receptor there would be no

unacceptable health risk. The National

Guard Trainee? The Resident Farmer-

Adult?

P62/10 corrected to read: Although

Water and sediment quality (lead and

zinc); (iron, lead, zinc, or chromium),

P67/1-10 corrected to read: The

estimated human health non-cancer His

for direct contact exposure pathways

are less than 1 for all human health

receptors. Calculated ILCRs are less

than or equal to 1E-05 for the

representative National Guard

Receptors (National Guard Trainee and

Security Guard/Maintenance Worker)

and the Recreational Hunter.

Calculated ILCRs exceed 1E-05 for the

Resident Farmer scenario; however,

risks are the result of background

concentrations of arsenic and the

analytical detection limits for 3 SVOCs

not detected in any soil sample at the 40

mm Range. As discussed in the

uncertainty analysis, these estimated

risks are more likely to be overestimates

than underestimates of actual risk at the

site.

Page 15 of 18



71 Pg
67/line

32

J

Text clarification. There is no groundwater data available

for this AOC. Therefore, the text needs

to clarify what is being proposed for no

further action - the surface soil and

subsurface soil? And then does that

leave us in the position again of having

a partial answer to what can be done

with this AOC?

3age16of 18

P67/32-46 corrected to read:. In

summary the 40 mm Range is

recommended as a "no further action

location". This recommendation is

based on the following:

• Land Use Controls (e.g., no

digging nor use of

groundwater) will be

institutionalized for the site

and will reduce the potential

for contact with low levels of

chemicals identified at the site.

• Results of the human health

and ecological risk

characterization performed on

the relatively low

concentrations of chemicals

present, and the depth at which

these analytes were found (0-3

ft bgs), indicate that there is no

unacceptable risk likely to

occur.

o Initial sampling

evidenced no

subsurface action

from prior use (such

as soil discoloration,

trenches, buried

debris that made its

- . way to the surface,

foul odors once

surface was broken,

and the like). Shallow

rock is close to the

surface with refusal

(0-1 ft bgs) occurring

at sample locations

69, 70, 72, 76, 78, 80,

81,84,89,90,91,92,

93, and 99. Further

surface detects did

not evidence

residuum, nor sourc

release to subsurfa

rtielnw VY



72 General Text clarification. It would be helpful to have summary

tables from the risk assessments in the

main text of the report rather than

presented as an appendix.

Pertinent tables have been excerpted

and placed in the text. Specifically 3.3

has the applicable tables. The

computation Tables for HH and Eco are

found in App B and C, respectively.

73 Section

3

Text revision requested. A discussion needs to be added that

points out that even though this site is

proposed for NFA, the subsurface soils

below 3 feet were not evaluated.

Therefore, there is no knowledge of soil

contaminants/exposure below 3' bgs.

This point should not get lost when

proposing NFA or even unrestricted

reuse of an AOC.

Proving the negative is balanced by the

following facts:

See response to comment 71

74 Text clarification.g
67/lines

37-38

Add more detail to the text as to how it

was determined that the vegetation and

animal life are healthy and functioning.

Documentation as required by Level I

eco-assessment as defined by Ohio EPA

is not available. What is available is the

professional biologist's assessment. In

the absence of this information it would

be best to omit P10/7-8 and P66/13-14

corrected to omit phrase and now reads:

This later assumption about low to no

risk is supported by the facts that the

terrestrial ecosystem has abundant

vegetation and animal life.

75 App. A Revision requested. Add the data from the 40 mm range

into this report. The report needs more

than the summary statistics.

Concur. Appendix A-l has been added

to provide 'Chain of Custody'.

Appendix A-2 has been added: Fuze

and Booster/40 MM Soil Sample Logs

- App A-3 has been added: Laboratory

Analytical Data; and App A-4 has been

added: Quality Control Summary

Report.
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76 Several

apps.

Revision requested. Deep surface soil at RVAAP is defined

as being from 0-4' bgs.

While you are correct data was only

taken at 40 mm AOC up to 3 ft bgs as

field screening did not evidence a need

to go deeper. Therefore for this AOC

deep surface is 0-3 ft bgs.
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