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1. INTRODUCTION

The Background Metals Survey work plan is prepared to provide an assessment of the existing
environmental background data for Fort McClellan, Alabama and to document the sampling requirements
and rationale for the collection of additional background data needed to support base closure environmental
investigations. The overall objective for the background study 1s to establish statistically robust
background concentrations for Target Analyte List (TAL) metals in environmental media (surface water,
sediments, surface soil, subsurface soil, groundwater) to be used throughout the BRAC environmental

process. The area included in the background investigation is shown in Figure 1-1.

1.1 PURPOSE AND SCOPE

Elemental constituents (metals) occurring in natural environmental media (surface and subsurface
soil, surface water, sediments, and groundwater) are regarded as “background” concentrations that are
charactenstic of uncontaminated conditions to the extent that site activities have not adversely impacted
these media. The background concentrations are typically used during the assessment of site-related
contamination (including risk estimates) to ensure that naturally-occurring and non-site related constituents
are not unnecessarily carried forward through the assessments. Organic compounds are typically taken as
site related because many of these chemicals do not readily occur in nature, although some compounds
(polynuclear aromatic hydrocarbons, pesticides) are comparatively widespread and may be considered
anthropogenic background. Many metals-bearing compounds occur in nature and cannot readily be
distinguished from site-related contamination without knowledge of metals concentrations in the unaffected

(background) environmental media.

Information regarding the metals concentrations in environmental media for Fort McClellan and
Pelham Range has been obtained for groundwater, surface water, soil, and sediment media during Site
Investigation (SI) and Remedial Investigation (RI) studies (SAIC 1993,1995) conducted at the Post and at
the adjacent Anniston Army Depot (SAIC 1996) between 1991 and 1996. The U.S. Geological Survey
(1995) has obtained quantitative analysis of metals concentrations in streams and springs and semi-
quantitative analysis of rock and soil on the Main Post and Pelham Range. However, because of
enhancements in laboratory analytical detection limits and methods over time, changes in chemical
concentrations that are of regulatory concern, and insufficient numbers of background samples for the
purposes of statistical evaluation, additional background sampling is necessary to complete the data
assessments for the ongoing and future investigations on the Post. This work plan provides data summaries
and a usability assessment for the existing information and also describes the rationale and approach for
additional field sampling and reporting. The additional data collected under this work plan will be
combined with the usable, existing data to comprise the environmental background data base for Fort
McClellan and Petham Range.

McClellan.RI/Background Work Plan /07/01/97 1-1
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2. EXISTING BACKGROUND DATA BASE ASSESSMENT

The existing background data base for Fort McClellan and Pelham Range consists of samples
collected on Post between 1991 and 1995 and incorporates data collected during an ongoing remedial
mvestigation at the Anniston Army Depot between 1994 and 1996. These investigations were conducted
under the U.S. Army Environmental Center’s 1990 QA/QC program. However, because the chemical
investigations were conducted independently and by different analytical laboratories, laboratory
detection limits vary for each study. In addition, regulatory criteria for evaluating environmental data
were revised in 1995 and it is necessary to evaluate the existing chemical data against these criteria to

ensure that the data are suitable for inclusion in a comprehensive background data set.

The utility of the existing background database of information will be evaluated by comparison of the
laboratory reporting limits (CRL) for the existing data to risk-based concentrations (RBC’s) as calculated by
USEPA Region I, USEPA Region IV ecological screening values, published ecological benchmarks, and
calculated ecological screening values for sediment and soil. Detection Iimits that exceed the RBC or
screening values by greater than a factor of two will be excluded from the background data set to the extent
that laboratory analytical methods are capable of achieving the RBC or ecological screening concentrations.
The factor of two criteria is recommended as a conservative limiting value for the existing data set because
non-detect values are typically utilized in quantitative risk assessment at one half of the detection limit.
Because human health risk and ecological assessments (and screenings) are conducted independently of
each other and the risk-based criteria are different for these assessments, some of the surface water or
sediment data that is questionable for human health assessment may be usable for ecological assessment or
vice versa. Background concentrations for human and ecological receptors will be established Incorporating
the existing data that meets the most stringent criteria established for either type of assessment. Because
groundwater is not evaluated as a pathway for ecological assessments, detection limits for analyses in these
media will only be compared to human health RBC’s. A flow diagram showing the steps associated with

the existing data assessment is shown in Figure 2-1.
2.1 Risk-Based and Ecological Screening Values

One of the initial stages in the assessment of chemical data from hazardous waste sites is the
screening  of detected constituents against established health-based or ecological benchmark
concentrations and background concentrations to identify contaminants that exceed thresholds and are
regarded as site related. The health-based concentrations are also used to evaluate laboratory detection
limits to identify analytes that exceed these health-based threshold concentrations and would result in
artificially elevated risk estimates associated with the constituent. Detection limits that exceed the risk-
based or ecological screening concentrations for individual constituents may result in estimated rigk

levels that will require risk management.

McClellanR1/Background Work Plan /07/01/97 2-1
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The regulatory thresholds for TAL metals in consumable water (as groundwater), surface water,
residential soil (surface and subsurface), and sediments as obtained from published guidance are shown
in Table 2-1. The primary sources of regulatory limits for the purpose of detection limit evaluation are
the EPA Region III RBC table (EPA 1996) and the EPA Region IV Ecological Screening Values (EPA
1995). The EPA Region IiI guidance will be used to assess detection limits for groundwater (as tap
water), surface and subsurface soil (as residential soil), sediments (as residential soil), and surface water
(as tap water) as conservative indicators of human health exposures. The EPA Region IV ecological
screening guidance, supplemented by additional literature values and calculated screening values for
sediment and soil, will be used to assess the laboratory detection limits for ecological surface water, soil,
and sediment exposures. Nutrient constituents in sediment including calcium, magnesium, potassium, and
sodium will be incorporated into the background data without comparison to the laboratory reporting

limit.
2.1.1 USEPA Region III Risk-Based Concentrations (RBCs)

Risk based concentration (RBC) values are calculated and published by USEPA Region Il and
provide a conservative benchmark for estimation of human health risk associated with chemical
constituents in groundwater (as tap water), surface water (as tap water), sediments (as residential soil),
residential soil, and industrial soil. The RBC values are derived for human health assessments and are
calculated using default assumptions for exposure that result in a | x 10 cancer risk target and a hazard
index (HI) value of 1.0 for non-cancer risk. Detection limits exceeding the established RBC values will
have a directly proportional impact on the estimated carcmogenic and non-carcinogenic risk that is
attributable to an individual element. The conservative risk-based concentrations for consumable water and
residential soil will be used to assess the usability of the existing background groundwater, surface water,
sediment, surface soil, and subsurface soi] data. The surface water and sediment data will also be assessed
agamst ecological benchmarks. The USEPA Region I (EPA 1996) RBC values for the TAL metals are
shown on Table 2-1.

2.1.2 Ecological Screening Concentrations

Available regulatory guidance for metals concentrations (EPA 1995, Suter and Tsao 1996) in
surface water and sediments will be used as benchmarks to identify detection limits that exceed chemical
concentrations of ecological concem in the existing data. The EPA (1995) ecological screening levels
are based on chemical concentrations that are associated with a low probability of unacceptable risk to
ecological receptors.  The surface water values were obtained by EPA from Water Quality Criteria
documents and represent the chronic ambient water quality criteria values for the protection of aquatic
life. The sediment screening values were derived by EPA from statistical interpretation of effects

databases obtained from published literature. The EPA guidance currently provides screening values for

McClellan.RI/Background Work Plan /07/01/97 2-3



Table 2-1. Risk-Based Concentrations (RBCs) and Ecological Screening Concentrations

Soil Sediment Groundwater Surface Water
Human Health' Ecological5 Ecological2 Ecological" Human Health' Ecologi(:al2 Ecologicai3
USEPA Region I} Screening Value USEPA Region IV Screening Value USEPA Region il USEPA Region IV Tier §
RBC Soit Sediment Sediment RBC Surface Water

Metal mg/kg mg/kg ppm mg/kg (ppb) (ug/t) (ug/L)
Aluminum 78000 105 27.95 37000 87
Antimony 31 0.7 2 15 160
Arsenic 0.43 0.7 7.24 0.045 190
Barium 5500 63.8 229.86 2600 4
Beryllium 0.15 8.3 20.72 0.016 0.53
Cadmium 39 2.6 0.676 18 0.66
Calcium Nutrient Nutrient Nutrient 116,000
Chromium ** 78000 1.7 118.89 37000 117.32
Chromium * 390 1.7 57.65 180 11
Cobalt 4700 112.4 0.23 2200 23
Copper 3100 85.4 18.7 1500 6.54
Cyanide 390 858.8 3354.49 180 5.2
Iron 23000 800 3.95 11000 1000
Lead 400 0.9 30.2 15 1.32
Magnesium Nutrient Nutrient Nutrient 82,000
Manganese 390 374.2 3515.52 180 120
Mercury 7.8 0.4 0.13 3.7 0.012
Nickel 1600 140.7 15.9 730 87.71
Potassium Nutrient Nutrient Nutrient 53,000
Selenium 390 0.8 1.03 180 5
Silver 390 1750 0.733 180 0.012
Sodium Nutrient Nutrient Nutrient 680,000
Thallium 55 0.1 0.03 2.6 4
Vanadium 550 2 4.19 260 20
Zinc 23000 228.1 124 11000 58.91

Blanks indicate that regulatory value is not available for the constituent.
"Human health risk assessment RBC values from USEPA Region lil Internet website.
2USEPA Region IV ecological screening values from "Ecological Screening Values”, Ecological Risk Assessment Bulletin #2, November, 1985.

*Tier I values from "Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996 Revision;
Suter 1l, G.W. and Tsao,C.L., ES/ER/TM-86/R2.

aSereening Vaive_ Ty BW/(1a*BSF+ls), where:

TRV=scaled NOAEL values from Sample et al, 1996
BW=6.7 for raccoon; 2.336 for heron

la= 0.729 kg (raccoon); 0.105 kg (heron); EPA 1993.
Is= 0.0656 kg (raccoon); 0.0 kg (heron); EPA 1993.
BSF=Bio-sediment factor (kg sed/kg tissue)

*Soil screening values calculated by SAIC, 1997.

2-4



XN N D W ON

N‘—‘O\OOO\]O\L/“I-&DJI\JHO\O

17 TAL metals (including speciated chromium) in fresh surface water and 9 TAL metals in sediment.
These values will be used as the primary concentrations for evaluation of existing detection limits for

surface water and sediment samples against ecological thresholds (see Table 2-1).

Chermucal constituents in surface water that are not listed in referenced gnidance have been
evaluated (Suter and Tsao 1996) using the Tier I method as described in the EPA's Proposed Water

Quality Guidance for the Grear Lakes System. The Tier II values were developed so that aquatic
benchmarks could be established for constituents having less available ecotoxicological data than are
required for the National Ambient Water Quality Criteria (NAWQC). The Tier II values are
concentrations that would be expected to be higher than NAWQC in no more than 20% of cases. The
available Tier II values will be used for surface water constituents that are not addressed by other

published ecological screening guidance. Tier I values are available for 8 TAL metals in surface water.
2.1.2.1 Calculated Ecological Sediment Screening Values

Because screening criteria are not available for all TAL elemental metals in sediment, screening
concentrations were calculated for this work plan using a conservative food-chain model assuming that
raccoons and herons, as representatives of terrestrial mammals and bird predators of sediment-exposed
biota, eat nothing but sediment mvertebrates. The approach of proposing screening values for
contaminants not available in guidance is recommended by EPA (1995). The equation used to calculate

the screening value in sediment is:

Screening Value= TRV x BW / (la x BSF +]s)
where:

TRV= Toxicity reference value

BW= Body weight (kg)

la= Daily ingestion of animal prey (kg/d)

Is= Daily incidental ingestion of sediment (kg/d)

BSF= Bio-sediment factor (kg sedimentkg tissue)
In the model, chemical constituents in sediment are transferred to prey at a rate given by available (Cain
et al 1992) bio-sediment factors (BSFs). Additional BSF values are those used for the transfer of
contaminants from soil to earthworms (HAZWRAP 1994). Rates of food and soil ingestion and body
weights were taken from EPA 1993, Screening values were calculated for 10 metals constituents
(including speciated chromium) in sediments for which published guidance is not available (see Table
2-1). Direct sediment toxicity benchmarks do not exist for cobalt and iron. However, an estimated
screening benchmark may be derived by combining an estimated sediment/pore water distribution with a
toxicity benchmark for aquatic invertebrates. This derivation assumes that sediment pore water is in
equilibrium with sediment particles, so the partitioning coefficient Kp can be used to calculate the
concentration of a contaminant in sediment when its pOTE Wwater concentration equals a toxicity bench-
mark for an aquatic invertebrate. In this case, the benchmark is the lowest chronic value (LCV) for

McClellan.RI/Background Work Plan /07/01/97 2-5
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daphnids (Suter and Tsao 1996). The derivation is as follows:

Kp = [Ceeq concentration in sediment (mg/kg)]/ [concentration in water (mg/L)].

Csed..; = Kp x LCV.

Screening values were not calculated for common nutrient metals including calcium, magnesium,
potassium, and sodium. These metals will be assessed against the USEPA RBC values for residential

soil.

2.1.2.2 Calculated Ecological Soil Screening Values

Screening levels were established by calculating the dietary exposure of screening receptors to
contaminants in soil and using published NOAELs to derive a risk-based dietary benchmark. The
screening intake equation, based on EPA Region IV Guidance for Wildlife Screening Values (EPA 1995),
conservatively assumes that the entire diet of the receptor consists of soil, all of which contains a uniform
concentration of the analyte. Receptors are not unit-specific but, instead, are the animals used in the
analyte-specific toxicity studies. However, since small omnivorous mammals and songbirds will be used
as unit-specific terrestrial receptors for risk assessment, toxicity tests using species most closely related
to them (e.g., mice and rats rather than primates, or doves rather than ducks) were used when they were

available. Benchmarks were derived for both mammals and birds. The dietary benchmark equation is

derived below:

SI = Csee x f/w where:

SI= Screening intake in milligrams per kilogram body weight per day (mg/kg/d)
Cs= Screening soil concentration in mg/kg

f= Feeding rate of test animal in kg/d, and

w= Body weight of test animal in kg.

The screening benchmark is the soil concentration at which the screening intake is equal to the No
Observed Adverse Effects Level (NOAEL in mg/kg/d). Therefore,

(Csser) ( fiw) = NOAEL and,
Csere (NOAEL) (w/f)

Toxicity benchmarks reflecting a dietary NOAEL are used preferentially for benchmarks in the
soil screening. Where NOAEL tests could not be found, other tests with endpoints of lowest observed
adverse effect level (LOAEL) are used, and the LOAEL is divided by 10 to substitute for a NOAEL.
Feeding rates and body weights of the animals used in the toxicity tests, as well as results of the toxicity
screening for inorganics other than iron and silver, are published in summaries of the toxicity tests
(Sample et al. 1996). Few toxicity data are available for iron and silver. No adverse effect was reported

McClellanR1/Background Work Plan /07/01/97 2-6
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when dogs were given 800 mg FeCl, daily by oral admunistration. Assuming a body weight of 10 kg, this
corresponds to a NOAEL of 36 mg Fe/kg/d. Using an allometric relationship (Nagy 1987), food intake
by the dog was calculated as 0.45 kg/g:

FIR=(0.0687)(BW***) = (0.0687)(10°**)= (0.0687)(6.65)= 0.45 where:

FIR= food ingestion rate (kg/d)
BW= body weight (kg)
In animals deficient in selenium and vitamin E, chronic silver ingestion appears to exacerbate
selemum deficiency, resulting in hepatic damage. However, in rats that were not deficient in selenium
and vitamin E, exposures of 140 mg/kg/d were well tolerated (Bunyan et al. 1968). Therefore, a NOAEL

of 140 mg/kg/d for rats was used to derive the screenmng level for silver.
2.2 Existing Background Data

The existing background data base for Fort McClellan and Pelham Range consists of samples
collected on Post between 1991 and 1995 and incorporates data collected during a remedial investigation
at the Anniston Army Depot between 1994 and 1996. Table 2-2 summarizes the laboratory reporting
limits for metals during each study. The availability of the existing chemical data for inclusion in the
overall background data set is based on the comparison of laboratory detection limits to conservative
human health and ecological thresholds. These thresholds have been described in Section 2.1. Detection
limits for individual parameters that exceed the human health and ecological screening values by greater
than a factor of two will be excluded from the background data set to the extent that current laboratory

analytical methods are capable of achieving the RBC or ecological screening concentrations.
2.2.1 Fort McClellan Main Post Data

Summary statistics for existing data for background surface water, sediment, surface soil, and
groundwater from the Main Post on Fort McClellan are provided in Tables 2-3 to 2-6. Sample locations
are shown on Plate 1. Analytical data for samples comprising the existing background data for these

media are provided in Appendix A.

Analytical data for thallium in surface water and groundwater will be eliminated from the data
set because the detection limit exceeds the RBC value by a factor of 48 and analytical methods are
available to achieve the regulatory criteria. Detection limits for arsenic and beryllium in surface water
and groundwater exceed the RBC values, however, the RBC concentrations cannot be attained by
laboratory analytical methods therefore the arsenic and beryllium data for waters will not be eliminated
from the data set. Analytical detection limits for cadmium, copper, lead, mercury, and silver in surface

water exceed the ecological screening criteria, but do not exceed the human health RBC’s. Analytical

McClellanRI/Background Work Plan /07 /01 /97 2-7



Table 2-2. Comparison of Laboratory Reporting Limits for Background Studies
Fort McClellan, Alabama

Fort McClellan Anniston

SI CRL SI CRL RI CRL RICRL  USGS RICRL RI CRL

Metal Soil Warer Soil Water Water Soil Water
uglg ug/L uglg ug/L ug/L uglg ug/L
Aluminum 11.2 112 11.2 112 0.1 2.35 141
Antimony 19.6 60 3 3 0.1 7.14 3.03
Arsenic 2.5 2.35 2.5 2.35 0.6 0.25 2.54
Barium 329 2.82 3.29 2.82 o 5.18 5
Beryllium 0.427 1.12 0.427 1.12 1 0.5 5
Cadmium 1.2 6.78 1.2 4 3 0.7 4.01
Calcium 25.3 105 253 105 8! 100 500
Chromium 1.04 16.8 1.04 16.8 0.9 4.05 6.02
Cobalt 2.5 25 2.5 25 0.1 1.42 25
Copper 2.84 18.8 2.84 18.8 0.6 0.965 8.09
Iron 6.66 77.5 6.66 77.5 10 3.68 38.8
Lead 7.44 434 0.467 4.47 0.5 0.177 1.26
Magnesium 10.1 135 10.1 135 o 100 500
Manganese 9.87 9.67 9.87 9.67 0.4 2.05 2.5
Mercury 0.05 0.1 0.05 0.1 NA 0.05 0.243
Nickel 2.74 32.1 2.74 32.1 0.3 1.71 343
Potassium 131 1240 131 1240 o 100 375
Selenium 0.449 2.53 0.449 2.53 NA 0.25 3.02
Silver 0.803 10 0.803 10 0.1 0.589 4.6
Sodium 38.7 279 38.7 279 & 100 500
Thallium 343 125 343 1 0.6 6.62 81.4
Vanadium 1.14 27.6 1.14 27.6 - 0.2 3.39 11
Zinc 2.34 18 2.34 18 3 8.03 21.1

o = Detection Limit not provided in report.
NA= Analysis not conducted.
ND-= Values not available.

McClellan RUBackground Work Plan /7/1/97 2-8
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data for these elements will be retained because the screening concentrations cannot be attained by
laboratory analytical methods.

Analyucal detection limits for arsenic, beryllium, and thallium in surface soil and sediment
exceed the RBC criteria and laboratory methods are available to achieve lower detection limits, therefore

these data will be eliminated from the database.

2.2.2  Pelham Range Data

Comparatively fewer multimedia background samples have been previously obtained on Pelham
Range as compared to the Fort McClellan Main Post and the Anniston Army Depot. Summary statistics
for existing data for background groundwater are provided on Table 2-7 and sample locations are shown
on Plate 2. Analytical data for samples comprising background groundwater are provided in Appendix A
(Table A-5). The detection limits for arsenic and beryllium in groundwater exceed the RBC values.
However, the RBC concentrations cannot be attained by laboratory analytical methods and the arsenic

and beryllium data will not be eliminated from the background data set.

McClellarn.RI/Background Work Plan /07/01/97 2-9
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2.2.3 Anniston Army Depot Data

Background data obtained for the RI at Anniston Army Depot (south of Pelham Range) are
compiled in Appendix A. Summary statistics for the existing data for background surface water,
sediment, surface soil, subsurface soil, and groundwater are provided in Tables 2-8 to 2-12 and sample

locations are shown on Figure 2-2.

Analytical data for thallium in groundwater and surface water will not be included in the
background data set because the detection limit exceeds the RBC value and laboratory methods are
available to achieve lower detection limits. Analytical detection limits for arsenic and beryllium in
groundwater and surface water exceed the RBC criteria, however, the RBC concentrations cannot be
attained by laboratory analytical methods and the arsenic and beryllium data will not be eliminated from
the background data set. Cadmium and mercury in surface water can be practically detected at the
ecological screening thresholds and the existing data will be eliminated from the ecological background
data set. The detection limit for silver exceeds the ecological screening criteria, however, the screening
value (0.012 ug/L) cannot be achieved in the laboratory therefore the existing data will be retained in the

background ecological data base for surface water.

Beryllium will be eliminated in the surface soil, subsurface soil, and sediment data set because
analytical methods are available to achieve the RBC and ecological screening criteria for beryllium in
these media. The detection limit for antimony in sediment exceeded the ecological screening criteria.
Analytical data for antimony will not be included in the background data set because analytical methods

are available to achieve the screening concentrations.
2.2.4 US. Geological Survey Data

Analytical data obtained by the U.S. Geological Survey on the Main Post and Pelham Range is
provided in Appendix B for informational purposes. These data will not be incorporated into the
background data set for Fort McClellan because of the lack of available QA/QC information for the

water sampling and the semi-quantitative nature of the chemical analyses of soil and rock samples.
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3. SUPPLEMENTAL BACKGROUND SAMPLING

Additional background surface soil, subsurface soil, surface water, and sediment samples will be
obtained from 25 locations on the Main Post and 25 locations on Pelham Range as shown on Plates 1 and
2. Groundwater samples will be obtained from sixteen locations on the Main Post and fourteen locations

on (and around) Petham Range. Environmental samples will be collected in accordance with procedures
contained in applicable sections of the U.S. EPA Region IV Environmental Investigations Standard

Operating Procedures and Quality Assurance Manual (EPA 1996b).
3.1 Sampling Rationale

The surface geologic map of the Main Post (USGS 1995) indicates that the area is underlain
predominantly by residuum derived from the weathering of sedimentary rocks comprising the Chilhowee
Group and the Athens Shale with fault-bounded fensters (predominantly in the developed Post area)
exposing Cambrian-Ordovician carbonate rocks of the Little Oak and Newala Limestone Formations of
the Knox Group and Cambrian Shady Dolomite. Relatively few exposures of these rock units occur on
the Main Post because of cultural development and deep residuum formation. The general soil map of
Calhoun County (SCS 1961) indicates that the majority of the Main Post is underlain by soils of the
Stony rough land association with localized areas of the western portion of the Main Post underlain by
soils of the Anniston-Allen-Decatur-Cumberland association and the Rarden-Montevallo-Lehew
association. Pelham Range is predominantly underlain by carbonate rocks of the Cambrian-Ordovician
Knox Group and the Cambrian Conasauga Formation. The Conasauga Formation consists of
argillaceous limestone with interbedded dark gray shale. Karst features have been observed in the Knox

Group carbonate rocks that underly the majority of Pelham Range and Anniston Army Depot.

3.1.1. Sample Locations and Protocols

The locations for the collection of the additional background samples (Plates 1 and 2) were
selected to obtain spatial coverage of surface water bodies and land area that has not been affected (or
has been minimally affected) by training activities on both Main Post and Pelham Range. Because it is
not possible to state unequivically that areas on the Main Post or Pelham Range have not been impacted
by previous training activity, sample locations were selected surrounding the developed portion of the
Main Post because of the reduced history of military training in these areas. Sample locations were also
sited in less disturbed areas within the cantonment area. The sediment and surface water sample
locations were selected to obtain samples near the headwater portions of mapped streams upgradient
from the developed Post area and from major surface water bodies on the Post. As suggested by the
BCT, sediment samples will be obtained from areas of deposition within a streambed with emphasis on
the collection of fine grained sediments to the extent that they are available within the stream. Surface

water and sediment sampling will be conducted in accordance with Sections 10 and 11 of the

McClellan.R1/Background Work Plan /07/01/97
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EISOPQAM (EPA 1996b). Surface soil samples will be obtained from the interval 0.0 to 1.0 feet below

land surface (BLS) and subsurface soil samples will be composited over the interval between 1.0 feet and
10.0 feet BLS as requested by the BCT. Soil sampling will be conducted in accordance with Section 12
of the EISOPQAM (EPA 1996b). The locations for additional sample collection on the Main Post and

Pelham Range are shown on Plates 1 and 2.

Background groundwater samples will be obtained from existing wells on the Main Post and
Pelham Range and from eight newly installed wells. Background wells on the Main Post include the well
at Reilly Lake (BK-GO03), upgradient wells MW-5-94 (BK-G04), LF1-GO1, LF2-G01, T24A-GO03, and
well BK-GO06, five upgradient UST wells within the cantonment area, and five new well placements (BK-
YAHOU, BK-G07, BK-G08, BK-G09, and BK-G10).

Background groundwater for Pelham Range will be obtained from two existing City of Weaver
wells (CW-G01, CW-G02), existing Army wells at Rideout Hall (GW-P8802), the SOT Testing Area
(GW-P8607), the SOT Administrative Area (GW-P8203), and Range 57 (GW-P8415), three designated
background locations (see Figure 2-2) for Anniston Army Depot (LDLF-4, McCullers Well, and
Williams Well), two upgradient wells from Range L (RL-GO1) and the 0Old Water Hole (OWH-GO02)
sites, and three newly installed well placements (GW-BKPRO1, GW-BKPRO2, GW-BKPRO3).
Groundwater samples from potable water supply wells will be obtained in accordance with Section 8 of
the EISOPQAM (EPA 1996b). The locations of the background wells for the Main Post and Pelham
Range are shown on Plates 1 and 2.

3.1.2. Number of Additional Samples

The number of additional samples necessary to produce a statistically robust background data set
for the Main Post was estimated using existing analytical data from the Fort McClellan RI and
procedures outlined in Guidance for Data Useability in Risk Assessment (EPA 1992a) and Guidance for
Planning for Data Collection in Support of Environmental Decision-Making Using the Data Quality
Objectives Process (EPA 1993c). The estimate is provided as backup for the BCT-mandated sample size
of 25 samples per medium. The approach used to evaluate the proposed sample size is based on defining
an acceptable level of statistical confidence (probability of avoiding a false positive) and power
(probability of avoiding a false negative). Benchmarks for statistical confidence (80%) and power (90%)
have been established by EPA (1992). At a given level of confidence and power the number of samples
that would be required to detect a difference in concentration between site samples and the background
reference data set can be estimated. The Minimum Detectable Relative Difference (MDRD) is the
minimum difference (expressed as a percentage) necessary to demonstrate a statistically signiftcant
difference between the data sets. The EPA (1992) recommends that MDRD’s of 10 to 20 percent are
appropriate targets for sampling efforts.

McClellanR1/Background Work Plan /07/01/97
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The observed concentration variations for arsenic, lead, manganese, and vanadium in soil were
calculated using the analytical data available for Fort McClellan soils. The number of additional samples
was estimated using a one-tailed student t-test in conjunction with the EPA-recommended confidence
level, power, and MDRD range. The data was tested using a probability plot correlation coefficient
(Appendix C). Manganese and vanadium were determined to be log-normally distributed and the arsenic
and lead distribution (normal or lognormal) was inconclusive. Risk assessment convention assumes that
the inconclusive tests were lognormally distributed. The number of samples needed for a range of
MDRD'’s between 10% and 40% are shown on Table 3-1. Based on these results, between 4 and 35
(average 16) multimedia samples would be needed to achieve an MDRD of 15%. The Fort McClellan
BCT has recommended and approved the collection and analysis of 25 samples to be obtained from
surface water, sediment, surface soil, and subsurface soil on each of the Main Post and Pelham Range.

Background groundwater samples will be obtained from 30 locations on the Main Post, Pelham Range,

the City of Weaver, and Anniston Army Depot.

3.1.3 Sample Surveying

The precise sample locations will be field-determined base on the approximate map locations
and the physical features encountered in the field. The approximate locations are shown on Plates 1 and
2. The sampled locations will be staked and surveyed by the Fort McClellan Environmental
Management Office personnel using the Global Positioning System (GPS). Survey coordinates will be

in the Alabama State Plane Coordinate System (east).

McClellan.RIl/Background Work Plan /07/01/97
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Table 3-1. Estimated Number of Background Soil Samples Required to AchieveTarget MDRD
Fort McClellan, Alabama

1 I |
Confidence Measured Minimum Detectable Relative Difference (MDRD)
Analyte Power Level Coefficient of
(%) (%) Variation (%) 10% 15% 20% 30% 40%
80% 41.70% 79 35 20 9 5
90% 90% 41.70% 115 52 29 14 8
95% 41.70% 150 68 39 18 11
80% 41.70% 108 48 27 12 7
Arsenic 95% 90% 41.70% 150 67 38 17 10
95% 41.70% 190 85 48 22 13
80% 41.70% 165 74 42 19 11
9% 90% 41.70% 216 96 55 25 i4
95% 41.70% 263 118 67 30 18
80% 19.30% 17 8 5 2 1
90% 90% 19.30% 25 12 7 4 2
95% 19.30% 33 16 9 5 3
80% 19.30% 23 11 6 3 2
Lead 95% 90% 19.30% 33 15 9 4 3
95% 19.30% 42 19 11 6 4
80% 19.30% 36 16 9 4 3
99% 90% 19.30% 47 21 12 6 4
95% 19.30% 57 26 15 8 5
80% 27.10% 33 i5 9 4 2
90% 90% 27.10% 49 22 13 6 4
95% 27.10% 64 29 17 8 5
80% 27.10% 46 21 12 5 3
Manganese 95% 90% 27.10% 64 29 17 8 5
95% 27.10% 81 37 21 10 6
80% 27.10% 70 31 18 8 S
99% 90% 27.10% 92 41 24 11 7
95% 27.10% 112 51 29 14 8
80% 13.90% 9 4 3 1 1
0% 90% 13.90% 14 4 2 2
95% 13.90% 18 9 5 3 2
80% 13.90% 12 6 3 2 1
Vanadium 95% 90% 13.90% 17 8 5 3 2
95% 13.90% 22 11 7 4 3
80% 13.90% 19 8 5 2 1
90% 13.90% 25 il 7 3 2
99% 95% 13.90% 30 14 9 5 3

Transition metals concentrations from Main Post soil data. Distributions determined to be lognormal based on goodness-of-fit testing using
probability plot correlation coefficient.
EPA recommends a target of 80 percent for confidence, 90 percent for power, and 10 10 20 percent for MDRD.

The following documents were used to support the statistical sampling analysis:
(1) Guidance for Data Useability in Risk Assessment (Part A) (EPA 1992b).

(2)  Guidance For Planning for Data Collection in Support of Environmental Decision Making Using the Data Quality Objectives
Process, Interim Final (EPA 1993b).

3.4



[

O o0 =3 O L I W

4. CHEMICAL ANALYSIS PROGRAM

Environmental samples to be collected during the background sampling will analyzed for Target
Analyte List (TAL) metals (including speciated chromium) in all media and including common anion
(SO*, HCO™, CI, Br, F, CO™, NO¥, PO") analyses in groundwater, using USEPA SW-846 analytical
methods.  Analyses for mercury will be conducted using cold vapor atomic absorption (CVAA) and
analyses for antimony, arsenic, lead, selenium, and thallium will be analyzed by graphite fumace atomic

absorption (GFAA). Target detection limits for the metals analyses and a comparison to regulatory limits

are shown in Table 4-1.

McClellan.R1/Background Work Plan /07/01/97
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5. BACKGROUND CONCENTRATION DERIVATION

Summary statistics for each sampled medium will be prepared using the usable existing data
combined with the new analytical data. The summary statistics will tabulate the total number of samples,
detections, frequency of detection (%), the range of detected values, the arithmetic mean and standard
deviation, and characterization of the constituent statistical distribution (normal, lognormal). The
summary statistics tabulation will also present calculations of the background threshold as twice the
arithmetic mean , the 95% Upper Confidence Limit (UCL) on the mean, and exposure point

concentrations.
5.1 Data Validation

Environmental data used to construct the background data sets (human and ecological receptors) has
been collected between 1991 and 1997. Prior to 1996, the data has been validated in accordance with
U.S. Armmy Environmental Center (USAEC) protocols (USATHAMA 1990) and using the IRDMIS data
validation. Analytical data obtained using non-Army methods were validated using National Functional
Guidelines. During the validation process, data were qualified based on the results of the QA/QC samples
(e.g., laboratory and field blanks). The data to be obtained under the current sampling plan will be analyzed
exclusively using EPA methods and will be validated under the National Functional Guidelines. Data found

to be unsuitable by data validation will be excluded from the background data set.
5.2 Calculation of Summary Statistics

The arithmetic mean for each TAL metal will be calculated using the laboratory data incorporated into
the overall database. The results of duplicate samples collected to evaluate field precision will not be used
i the calculation of the arithmetic mean or standard deviation. Non-detected values will be used at one-half
of the analytical detection level in the calculation of the arithmetic mean and standard deviation. The range
(minimum and maximum) of CRL’s and detected concentrations will be summarized for all morganic TAL
constituents. A background threshold established as twice the arithmetic mean will also be calculated for
each TAL metal.

The underlying sample distribution (normal or lognormal) for each morganic constituent will be
evaluated using the probability plot correlation coefficient (EPA 1992a). The probability plot correlation
coefficient 1s a measure of the linearity of points on a scatter diagram with higher coefficients indicating a
greater degree of correlation supporting the determination of the underlying distribution. The resulting
correlation coefficient (R) is compared to a tabulation of critical values for the appropriate number of

samples at a 95 percent confidence level. If the coefficient for the untransformed data is greater than the
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critical value, then the data are determined to be normally distributed. If the coefficient is less than the
critical value then the calculation is repeated using logarithmically transformed data with the result again
compared to the critical value. If the resulting correlation coefficient for the transformed data is greater than

the critical value then the data are lognormally distributed.
5.3 Derivation of Exposure Point Concentrations

Exposure point concentrations (EPC’s) are the concentrations of chemical constituents In a given
medium to which human or ecological receptors are exposed at the pomt of contact. Exposure point
concentrations will be developed for each TAL metal in the background analytical data according to

medium. The EPC concentrations will be calculated in accordance with EPA's Supplemental Guidance 1o

RAGS: Calculating the Concentration Term (EPA 1992b). Methods used to derive exposure point
concentrations are dependent on the underlying shape of the distribution of the data set. If the data were
found to be normally distributed, the exposure point concentration will be calculated as the 95% upper
confidence limit (UCL) on the arithmetic mean of the data using the Student's t-statistic. If the data are
found to be lognormally distributed or a distribution cannot be defined, the exposure point concentration
will be calculated as the 95% UCL on the arithmetic mean using the H-statistic (EPA 1992b). The H-
statistic is used to compute a one-sided 95% UCL on a lognormal mean (Gilbert 1987). In accordance with
EPA guidance, if the 95% UCL exceeds the maximum value observed in the data set for the individual
constituent, the maximum value will be used as the exposure point concentration. Non-detected results will
be used at one-half the certified reporting limit and included in the calculations of the UCL values. Field

duplicates analytical results will not included in the calculation of the exposure point concentrations.
5.4 Background Metals Survey Report

The results of the background sampling and analysis proposed for Fort McClellan will be compiled in a
Background Metals Survey Report. The report volume will contain information regarding the sampling
rationale, field methods, sample locations (including survey data), field observations, data validation,
analytical results, and summary statistics for the background data set for each environmental medium. The
report will be issued in draft form and will be revised in a final document to reflect BCT comments.

Subsequent modifications to the background data set for Fort McClellan will be at the discretion of the
BCT.
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Figure 1. Geologic map and the rock, soii,
Fort McClellan, AL.
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ANALYTICAL PROCEDURES

a. Rock and soils.

The rock and soil samples were analyzed by the six-step D.C.-arc Semiquantitative
emission spectrographic method (Grimes and Maranzino, 1968) for 35 elements. All of the
analytical values are reported as six steps per order of magnitude (1,15,2,3,5 7 or
multiples of 10). These values approximate the geometric midpoints of successive
concentration ranges (Grimes and Maranzino, 1968).

This analytical method compares a series of elemental standards against the elementa

compared with the standards. The largest source of error is interpolating a Ssample
concentration that lies between two standards. The six-step D.C.-arc emission
spectrographic method provides reproducibility within one geometric interval of the reported

elemental concentration is represented by a “G” in front of the upper standard. If g sample
contains elemental concentrations below the lowest standard, the Concentrations can have
two code designations. If the sample concentration is slightly below the lowest standard,
the elemental concentration is represented by an “L” in front of the lowest standard. If the
sample concentration is not detected, an *N”is used. The gold analysis was done using
the flameless atomic absorption method described in the USGS standard methods 'manuyal
(O’Leary and Meier, 1886).

Table 1 lists the analytical resuits for the rock samples. Table 2 lists the analytical
results for the soil samples. Duplicate samples have a “D” after the sample number.

b. Waters.

Water temperature and pH were measured at the sample site. The following
censtituents were analyzed from the untreated sample: sulfate, fluoride, chloride, nitrate,
alkalinity, and specific conductance. Alkalinity measures the total acid-neutralizable
constituents in water and is generally due to the presence of carbonate and bicarbonate
lons. Table 3 gives the specific methods used for each analysis.

concentrations of the species determined for this study. ,

The results of charge balance calculations are listed in Table 4. For the three samples
with detectable HCO3, the charge balance is under 5%, indicating the analyses are very
good. A value of 7 ppm for HCO3 was used for the other samples. The charge balance for
all but three samples is stijll under the acceptable range of 10%. Adjusting the HCO3 valye
a few ppm for the three samples brings their charge balance under 10% also.



Table 3. Analytical methods used for water analysis, Fort McClellan study area,
Fort McClellan, AL

Constituent

Alkalinity
Sulfate
Chloride
Fluonde
Calcium
Mégnesium
Sodium
Potassium
Aluminum
Iron

Silica

Specific

Conductance

All other
cations

Method

Gran’s plot potentiometric titration

lon chromatography

lon chromatography

lon chromatography

Flame atomic absorption spectrophotometry
Flame atomic absorption spectrophotometry
Flame atomic absorption spectrophotometry
Flame atomic absorption spectrophotometry
Flame atomic absorption spectrophotometry
Flame atomic absorption spectrophotometry

Fiame atomic absorption spectrophotometry

Conductivity bridge

ICP-AES

Reference
Orion Research Inc (1975)
Smee and Hall (1878)
Smee and Hall (1978)
Smee and Hall (1978)

-Perkin-Elmer Corp. (1976)
Perkin-Elmer Corp. (1976)

Perkin-Elmer Corp. (1976)
Perkin-Elmer Corp. (1876)
Perkin-Elmer Corp. (1976)
Perkin-Elmer Corp. (1976)
Perkin-Elmer Corp. (1976)
Brown and others (1970)

Environmental Protection
Agency, SW 846 methods 620
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Appendix C



Estimated Number of Background Soil Samples Required to Achieve aTarget Minimum Detectabie Relative

Difference, Fort McClellan , Alabama
Naturalty Occurring Nutrient Constituents

I i
Confidence Measured Minimum Detectable Relative Difference
Analyte Level Coefficient of
Variation (%)
4.30% 0 0
4.30% 1 1 1
4.30% 2 2 1
4.30% 2 1 0 0
Aluminum 4.30% 2 1 1 1
4.30% 3 2 2 1
4.30% 2 1 1 0
4.30% 3 1 1 1
4.30% 4 2 2 2
14.809% 10 3 1 1
14.80% 15 4 2 2
14.80% 20 10 6 3 3
14.80% 14 6 4 2 1
Barium 14.80% 20 9 6 3 2
14.80% 25 12 7 4 3
14.80% 21 10 6 3 2
99% 14.80% 28 13 8 4 3
14.80% 34 16 10 5 3
80% 17.30% 14 6 4 2 1
90% 90% 17.30% 20 10 6 3 2
95% 17.30% 27 13 8 4 3
80% 17.30% 19 9 5 2 2
Calcium 95% 90% 17.30% 27 12 7 4 2
95% 17.30% 34 16 9 5 3
80% 17.30% 29 13 7 4 2
99% 90% 17.30% 38 17 10 5 3
95% 17.30% 46 21 13 6 4
80% 9.80% 5 2 1 1 1
90% 90% 9.80% 7 4 2 2 1
95% 9.80% 10 5 3 2 2
80% 9.80% 6 3 2 1 1
Potassium 95% 90% 9.80% 9 4 3 2 1
95% 9.80% 12 6 4 3 2
80% 9.80% 9 4 3 1 D
90% 9.80% 13 6 4 2 2
99% 95% 9.80% 16 8 5 3 2
80% 10.40% 5 3 2 1 1
90% 90% 10.40% 8 4 3 2 1
95% 10.40% 11 5 4 2 2
80% 10.40% 7 3 2 1 1
Magnesium 95% 90% 10.40% 10 5 3 2 1
95% 10.40% 13 7 4 3 2
80% 10.40% 11 5 3 1 I
90% 10.40% 14 7 4 2 2
99% 95% 10.40% 18 9 5 3 2

testing using probability piot corretation coefficient,
The'following documents were useg to support the statistica) sampling analysis:

(2) Guidance For Planning for Data Coliection in Support of Environmental Decision Making Using the Datg Quality Objectives
Process, Interim Final (EPA 1993b).



Estimated Number of Background Soil Samples Required to Achieve aTarget Minimum Detectable Relative

Difference, Fort McClelian , Alabama
Transition Metals

I
Confidence| Measured Minimum Detectabie Relative Difference (MDRD)
Analyte Power Level Coefficient of
(%) (%) Variation (%) 10% 15% 20% 30% 40%
80% 41.70% 79 35 20 9 5
90% 90% 41.70% 115 52 29 14 8
95% 41.70% 150 68 39 18 11
80% 41.70% 108 48 27 12 7
Arsenic 95% 90% 41.70% 150 67 38 17 10
95% 41.70% 190 85 48 22 13
80% 41.70% 165 74 42 19 11
99% 90% 41.70% 216 96 55 25 14
95% 41.70% 263 118 67 30 18
80% 19.30% 17 8 5 2 1
90% 90% 19.30% 25 12 7 4 2
95% 19.30% 33 16 9 5 3
80% 19.30% 23 11 6 3 2
Lead 95% 90% 19.30% 33 15 9 4 3
95% 19.30% 42 19 11 6 4
80% 19.30% 36 16 9 4 3
99% 90% 19.30% 47 - 21 12 6 4
95% 19.30% 57 26 15 8 5
80% 27.10% 33 15 9 4 2
90% 90% 27.10% 49 22 13 6 4
95% 27.10% 64 29 17 8 5
80% 27.10% 46 21 12 5 3
Manganese 95% 90% 27.10% 64 29 17 8 5
95% 27.10% 81 37 21 10 6
80% 27.10% 70 31 18 8 5
99% 90% 27.10% 92 a1 24 11 7
95% 27.10% 112 51 29 14 8
80% 13.90% 9 4 3 1 1
90% 90% 13.90% 14 6 4 2 2
95% 13.90% 18 9 5 3 2
80% 13.80% 12 6 3 2 1
Vanadium 95% 90% 13.90% 17 8 5 3 2
95% 13.90% 22 11 7 4 3
80% 13.90% 19 8 5 2 1
90% 13.90% 25 11 7 3 2
99% 95% 13.90% 30 14 9 5 3

Transition metals concentrations from Main Post soil data. Distributions determined to be lognormal based on goodness-of-fit testing using
probability piot correlation coefficient.

EPA recommends a target of 80 percent for confidence, 90 percent for power, and 10 to 20 percent for MDRD.

The following documents were used to support the statistical sampling analysis:

(1) Guidance for Data Useability in Risk Assessment (Part A) (EPA 1992b).

2) Guidance For Planning for Data Collection in Support of Environmental Decision Making Using the Data Quality Objectives
Process, Interim Final (EPA 1993b).
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Base map from U. S. Army Corps of Engineers, Mobile District, 1989.
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Base map from U. S. Army Corps of Engineers, Mobile District, 1989.
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