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6.0 BASELINE HUMAN HEALTH RISK ASSESSMENT

6.1 INTRODUCTION

This baseline risk assessment section provides an evaluation of the potential risks to human health from
exposure to chemicals detected in groundwater in areas of concern at the LBAD. By definition, a
baseline risk assessment (risk assessment) is an analysis of the potential adverse health effects (current
or future) caused by hazardous substance releases from the site in the absence of any-actions to control

or mitigate these releases (U.S. EPA 1989a).

6.1.1 Objectives and Scope of the Risk Assessment

The results of the risk assessment for the LBAD will be used to :

i Document the magnitude of risk at the site and the primary causes of that risk;
. Help determine what additional response actions are necessary; and
i Aid in modifying preliminary remediation goals.

Thus, the risk assessment is an integral part of the RFI process for the LBAD. For the purposes of the
baseline risk assessment portion of this groundwater assessment report. The evaluation of groundwater
will be used on a geographical division of the LBAD into a northern or southern portion. These two

areas will be evaluated separately in order to reflect the distinct differences in groundwater availability.

The scope of this risk assessment is limited to potential risks to human populations posed by exposure
to chemicals in groundwater associated with former operations at the LBAD. These operations are
described in Section 1.0 of the associated RFI report. Potential risks due to exposure to other
environmental media (soil, surface water and sediment) were addressed earlier in the LBAD RFI
submitted in April of 1994. This assessment focuses on groundwater data collected during both Phase
I and Phase II of the RFI. Data from previous site investigations were not evaluated in detail beyond a
qualitative review of the results of each investigation (summarized in Section 1.3.1). As a final summary
of risks and hazards associated with sampled media at LBAD, Appendix R. of this report presents

SWMU-specific risk/hazard results across all media.

USAEC LBAD\GW-RFN\SECT-6.WP5 6 -1



The scope of this assessment and the procedures used in its performance are based on, and are consistent
with U.S. EPA guidance, policies, and procedures as set forth in the U.S. EPA RFI Guidance, Volume
I, Health and Environmental Assessment guidelines (U.S. EPA, 1989a); U.S. EPA Risk Assessment
Guidance for Superfund, Volume I [Human Health Evaluation Manual (HHEM)] (U.S. EPA 1989b), the
U.S. EPA HHEM Supplemental Guidance for Standard Exposure Factors (U.S. EPA, 1991a),
Supplemental Region IV Risk Assessment Guidance (U.S. EPA, 1991b); Commonwealth of Kentucky,
Department for Environmental Protection’s "Outline for a Baseline Risk Assessment Report" (KDEP,

1991b); and related guidance documents: -
6.1.2 Physical Setting

The LBAD is located in Fayette and Bourbon Counties, about 12 miles east of Lexington, 12 miles south
of Paris, and 12 miles north of Winchester, Kentucky. The LBAD Facility encompasses approximately
782 acres and is surrounded by farm and timberland. The community of Avon, with a population of 50,
borders the LBAD Facility on the southeast side of the property. The Army Depot is bordered on the
east by Briar Hill Road, on the north by private farmland, on the west by Ware Road, and on the south

by a concrete plant (see Figure 6-1).

The LBAD Facility is not included in the zoned areas for Fayette County. Rather, the Army property
land uses are designated in the 1988 Comprehensive Plan for Lexington-Fayette County. Under the
Comprehensive Plan, the Army property is divided between light industrial to general rural areas. The
surrounding land use is primarily general rural with some heavy industrial, light industrial, and retail
trade and personal services in and around the town of Avon (see Figure 6-2). Industries are located along

the railroad tracks which parallel the property’s southwestern boundary.
6.1.3 Site History

The LBAD is an activity of the Depot System Command, (DESCOM) Chambersburg, Pennsylvania. Its
mission includes the storage and overhaul of Communications Security (COMSEC) Support equipment.
The COMSEC Support Directorate provides such items as tactical manpack devices, secure squad level
FM radio communications, and satellite telemetry encryption devices. It also provides facilities for

receipt, storage, surveillance and disposal of critical supplies and surplus property.
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The LBAD began operation in 1941 as a Signal Depot. The present administration building, eight
warehouses, the motor pool building, power plant, and 40 wood framed, concrete based, temporary
buildings comprised the original depot complex. Additional equipment and facilities have been added
almost yearly. The buildings are concentrated in the southwestern portion of the property, near the
railroad. Two landfills have been developed, operated and closed north and west of the main building
complex. The now abandoned airstrip, a golf course and a third closed landfill comprise the remaining

portion of the facility northeast of the building complex.

Hazardous materials have historically been stored at various buildings around the facility. Materials used
in current operations generally are maintained in small quantities; however, some materials have
accumulated in storage. Lithium batteries are stored in Buildings 100, 101 and 110 and in cold storage
in Building 5. Flammable materials are stored in the flammable storage Buildings 103 and 107, and acid

is stored in Building 110.

The hazardous waste storage facility, Building 27, is a concrete structure with four major, individual
compartments which provides storage for all hazardous waste generated at the LBAD. The hazardous
waste stored at this building has included acids, asbestos material, air filter cloths from paint spray
booths, sand blasting dust, lubricating oil, waste paints and solvents. The wastes are then transported

to an off-site location for disposal.

Three sanitary landfills were utilized for disposal of all waste generated at the LBAD prior to 1980. The
Old Landfill was an area-fill disposal operation located adjacent to the tributary to Elkhorn Creek and
operated between 1940 and the early 1950’s for burning and disposal of all waste including sanitary waste
and industrial waste. Indications are that most of the waste was burned in this landfill prior to being
covered with fill dirt. Disposal of the waste at this site ceased in the early 1950’s. The Industrial and
Sanitary Waste Disposal Landfill was then constructed to replace operations at the Old Landfill.
(Department of the Army, 1984, USAEHA, 1988). No closure plan was prepared for the Old Landfill

and the depth of the cover is uncertain.

The Industrial and Sanitary Disposal Landfill was utilized as a burning ground and fill area from the early
1950’s until 1971. The landfill was an area-fill landfill located south of the tributary to Elkhorn Creek.
Waste disposed in this landfill included paper products, construction debris, packing material, office waste
and industrial waste including metal plating sludge, paints, and solvents. Waste disposal practices

consisted of burning wastes, and then covering the waste residue with soil. Disposal at this site ceased
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in 1971 when the most recently constructed landfill was put into operation (Department of the Army,
1984, USAEHA, 1988). In 1984 a 30-inch soil cover was placed over the closed landfill and the area
was stabilized by seeding. The State Regulatory Authority approved the closure plan for this site;

however, this plan did not include a geophysical study.

The LBAD is authorized to operate its hazardous waste management facilities under interim status as
required under 40 CFR 270 and has applied for its RCRA Part B Permit (submitted November 1988).
The Part B application is currently being reviewed by state and federal regulatory authorities. Interim
status allows the facility to continue operations related to hazardous waste management in accordance with
the Kentucky hazardous waste rules and regulations, 401KAR Chapters 30 through 40, until final

approval is issued.

Air emissions are authorized under Permit No. 0-92-054 by the Kentucky Natural and Environmental
Protection Cabinet for the following LBAD areas: coal fired power plant, paint spray booths, gasoline
storage tanks, paper shredder, sand blasting, wood working, and the ash silo. The permit was issued
March 6, 1985 and does not include more recently constructed facilities for painting, sand blasting,

sanding, and gasoline and diesel fuel tank vents.

The Sewage Treatment Plant, Industrial Waste Lagoons and two runoff discharges are permitted under
the Kentucky Pollutant Discharge Elimination System (KPDES) Permit No. KY0020699, which became
effective August 1, 1991 and expires July 31, 1996.

Radioactive materials are used for instrument calibration in Buildings 134 and 139 and are covered under
three licenses. Radioactive byproduct materials are covered under License No. 16-05033-01, which
expires September 30, 1993. Radioactive source materials are covered under License No. Sub-417,
which expires January 31, 1993. Special nuclear materials are covered under License No. SNM-623,

which expires on July 31, 1994.

6.1.4 Summary of Potential Chemical Release

Groundwater is the primary source media for chemicals at the LBAD to be evaluated in this report. Soil,
surface water, and sediments may also be considered as primary chemical sources, but were evaluated
separately in a previous report (USAEC 1994). Groundwater chemicals, in turn, may be transported into

other environmental media via migration into seeps or surface water. Direct and indirect interconnections
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exist between each of the environmental media, such that chemicals in one media may serve as a source

of future chemical release to another media (i.e., chemicals leaching from groundwater to soil etc.).

6.1.5 Summary of Groundwater Sampling Activities

Samples of environmental media have been obtained during Phase I and II of the RFI. During each
phase, samples were collected to characterize the chemical concentrations in groundwater and tap water
at the LBAD. Tt should be noted- that the locations of samples were purposely selected to be
representative of possible contamination. Historical information, visual observation, and screening
techniques were employed during the RFI sampling phase to identify site locations where chemical
releases may have occurred. The intent of sampling location selection was to characterize the maximum
chemical concentrations at each SWMU/Area of Concern. Site-specific information was also considered
(i.e., historical information, visual observation of site conditions, site size, potentially impacted media,
possible migration pathways, etc.) to determine the appropriate sample locations and numbers for
characterizing the nature and extent of chemical concentrations. Further evaluation of the nature and
extent of chemicals at sites may be performed in the event that the maximum concentrations are associated
with conditions requiring remediation based on the Corrective Measures Study (CMS) for the LBAD.
Sampling performed to date was conducted in conformance with the Field Sampling Plan which was
approved by U.S. EPA Region IV and KDEP. Appropriate QA/QC samples were also obtained for data
validation purposes. Background samples were also obtained to provide a baseline for comparison of site-
related conditions to typical environmental conditions for the region. Groundwater wells were sampled
throughout the site for volatiles, semivolatiles, metals, pesticides, and PCBs. Background samples were
located in areas which were considered to be upgradient of the Facility operations, or in areas which were

expected to be unaffected by historical activities at the Facility.

6.1.6 Organization of the Baseline Risk Assessment

In addition to this Introductory section, the baseline risk assessment of the LBAD consists of the

following Sections:

. Chemicals of Potential Concern,
o Exposure Assessment,

. Toxicity Assessment,

. Risk Characterization,
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. Uncertainties in the Baseline Risk Assessment, and

L Summary and Conclusions.

The organization and content of each section is consistent with the guidance provided in the HHEM (U.S.
EPA 1989a) and in U.S. EPA Region IV and KDEP Requirements for Risk Assessment (U.S. EPA,
1991a; KDEP, 1992). The final summary of risk and hazard results from the previously submitted RFI
(U.S AEC 1994), added to the results of this report, are summarized in Appendix R.

6.2 CHEMICALS OF POTENTIAL CONCERN

The process of designating the chemicals of potential concern for the LBAD consisted of a detailed
evaluation of the analytical data, an analysis of the sources of contamination and site characteristics, and
a review of potential migration pathways. Chemicals of concern were selected through a process
designed to identify the most frequently detected, toxic, mobile, and persistent chemicals in the
groundwater at the LBAD. The methodologies used in this evaluation are consistent with those presented
in the HHEM (U.S. EPA 1989a) and U.S. EPA guidance for data usability for risk assessments (U.S.
EPA, 1992). The objective of this process was to:

o Identify the set of chemicals most likely to be site related; and
. Ensure that reported concentrations are of acceptable quality for use in

quantitative risk assessment.

Chemicals which remained after this evaluation process were then considered in the qualitative and

quantitative assessment of risks to human populations.

6.2.1 Data Selected for Risk Assessment

The groundwater risk assessment is limited to an evaluation of the data generated during the RFI (during
Phase I and II sampling). During the RFI field activities, environmental media in 50 SWMUs or Areas
of Concern were sampled. A listing of the SWMUs or Areas of Concern is provided in Table 6-1.
Groundwater wells were installed throughout the base in order to evaluate potential groundwater
contamination at these SWMUs. However, groundwater contamination was evaluated on an area-specific
basis instead of a SWMU-specific basis. This approach was taken due to groundwater availability and

groundwater migration. A SWMU-specific approach was not taken because of the somewhat erratic
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migration potential of groundwater in a karst environment such as that present in portions of LBAD. A
karst environment is usually characterized by extensive subterranean drainage. Cracks and fissures in
the underlying limestone can cause the groundwater to flow in unpredictable directions. A SWMU-
specific approach would give minimal insight into potential future excess risk or hazard because of the
difficulty in accurately predicting the extent of groundwater migration. Instead, the conservative approach
of assessing the two large areas as individual areas of concern compiles data from all neighboring wells
in order to assess the SWMUS as being interconnected. Therefore, groundwater migration and

availability were considered-in order to divide the site into a northern portion-and southern portion.

The northern portion of LBAD is a relatively hydrologically undeveloped area with minimal limestone
dissolution and limited groundwater availability. Of the 23 wells installed in the northern portion of
LBAD, 12 were dry. In addition, another 5 wells did not produce enough water for sampling. In an
attempt to find more groundwater, 2 of the 23 wells were installed at the interface of the soil and
bedrock. This was an attempt to capture the water travelling along the interface. Although these wells
(S001MW43I0 and SO01IMW44I0) were sampled, there was not enough groundwater available to meet
the required purge volume for sampling. Given this lack of water in the higher elevated northern portion
of the site, it is highly unlikely that residential wells will ever be installed in this area. However, the
concentrations detected in the sampled wells will be quantitatively evaluated in the risk assessment to

account for migration of groundwater to other areas.

The southern portion of LBAD is characterized by highly fractured bedrock, plentiful groundwater, and
relatively unrestricted groundwater migration. As opposed to the northern portion, very few wells came
up dry and most had adequate recharge for sampling in the southern portion. Since the southern portion
of LBAD is much more hydrologically developed, groundwater availability is greater due to the more
extensive dissolution of limestone. In addition, the northern portion is upgradient of the southern portion.
The wells from these two areas were compiled into two separate data sets and evaluated independently.
A list of groundwater wells and the associated groupings are provided below. In addition, Figure 6-3

displays the relative location of these wells.
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Well ID Data Grouping Well Depth (ft)

AOOCMW1009 Northern 50
S00IMW1134 Northern 28.5
S001MW2300 Northern 43
S001IMW23D0 Northern 88
S001MW4310 Northern 13
S001MW4410 Northern _ 15.8
A00OBMW1123 Southern 37
B004MW4700 Southern 40
B004MW47D0 Southern 75
-B018MW4800 Southern o 38
B018MW48D0 Southern 73
S003MW 1052 Southern NA
S003MW4000 Southern 32
S003MW40D0 Southern 68
S003MW0600 Southern 35
S003MW6D00 Southern 72.5
S003MW1051 Southern NA
S003MW1053 Southern 27
S003MW1600 Southern 23
S003MW3900 Southern 81.5
S003MW4100 Southern 26
S004MW0500 Southern 33
S004MW1900 Southern 32
S004MW19DD Southern 68
S004MW4200 Southern 25.5
S004MW0200 Southern 43
S004MW0300 Southern 23
S004MW0400 Southern 29
S004MW4700 Southern 39
S$2567MW080 Southern 31
S2567MWS8DO Southern 64
S2567MW090 Southern 69
S256TMW 122 Southern 31
S2567TMW 124 Southern 15
S2567MW 180 Southern 69
S2567MW18D Southern 105
S2567MW320 Southern 54
S2567TMW32D Southern 89.5
S2567TMW330 Southern 62.5
S2567TMW450 Southern 42
S2567MW460 Southern 51
W008SW0176 Southern 75
WO01WS01150 Southern 150
WO09WS01150 Southern 53
FACLMW0700 Background 82
S2567MW070 Background 82

NA = Not Available
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Summaries of the analytical results from Phase I and II sampling for the two groundwater areas are
provided in Appendix K. These data, which served as the basis for selecting chemicals of interest for

the risk assessment, are reported for site and background sampling locations.

Each of the chemical-specific results have associated laboratory QA/QC qualifiers. These qualifiers
provide an indication of the reliability and validity of the results. Table 6-2 provides a listing of each
of these qualifying codes, the definition of the codes, and the ultimate interpretation of the code with
regard to the use of the associated chemical result in the risk assessment. Overall,""U" qualified data,
indicating an unconfirmed analysis, were the only data not included in the risk analysis. In addition, the

following assumptions were made in defining the data set to be further evaluated in the risk assessment:

FIELD DUPLICATE SAMPLES: If a sample has an associated duplicate sample, the maximum
concentration for each analyte was used as the detected concentration for that sample. In cases
where both of the duplicate samples were recorded as Less Than (LT), then one half of the

highest detection limit (of the two samples) was used as the concentration for that sample.

TENTATIVELY IDENTIFIED COMPOUNDS (TICs): Compounds that were designated as

being of unknown identity were not evaluated further as chemicals of potential concern in the

quantitative risk assessment.

LT & NON DETECT (ND) VALUES: Any analyte determined to be less than (LT) the Certified

Reporting Limit (CRL) in all samples associated with a given environmental media were not
considered to be chemicals of potential concern for the environmental media. Any analyte with
an ND value associated with it was not quantifiable. These values were not considered to have
been positively detected on the site. Analyte results designated as LTs or NDs were regarded

as not detected in the environmental media sampled.

ANALYTES FOUND BY MORE THAN ONE METHOD: In isolated cases where a particular
compound was analyzed under more than one method for a given sample, the preferred analytical
method was used. The preferred analytical method was selected based on an evaluation of which

method most accurately analyzed the individual compound or type of compounds.

BLANK CONTAMINATION: The following procedures were followed for evaluating method

blank contamination (samples qualified as "B"):
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- Method blank data were compared to the associated field sample results by sampling

phase.

- In instances where the maximum detected concentration for common laboratory
contaminants was less than ten times the concentration detected in all associated blank
samples, the analyte was considered to not be of concern for the site. For chemicals
other than common laboratory contaminants that appeared in blank samples, the criterion
was five times the concentration detected in all associated blank samples.

REANALYZED\RESAMPLED DATA: In any case where an analyte was reanalyzed as a result
of an error with the original analysis, the reanalyzed result was substituted for the original data.
In any case where an analyte was resampled in the absence of error associated with the original

data, the resampled data was treated as independent data.

GREATER THAN (GT) VALUES: Any concentration assigned a GT value was detected above

the laboratory maximum certified concentration. The value associated with the GT qualifier was

used as the detected concentration.
6.2.2 Evaluation of Data Quality
The following guidelines were used in evaluating data and identifying chemicals of potential concern:

. All available groundwater data from Phase I and 1I of the RFI were compiled and sorted

by location (Appendix K);

. The appropriateness of data for the purposes of the risk assessment was evaluated based
on flagging codes (in accordance with U.S. EPA Guidance for Data Usability in Risk
Assessment, U.S. EPA, 1992a; and the HHEM, U.S. EPA, 1989b). Qualified data
were included or excluded from further evaluation in accordance with the guidance.
Table 6-2 provides a summary of pertinent data qualifiers and their interpretation for use
in the risk assessment. Since the data had been validated prior to risk evaluations, any

confirmed analysis was used in the risk assessment.

. Site and background results were used to determine the arithmetic mean, 95 percent

upper confidence limit (UCL), range of detected concentrations (minimum and
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maximum), and frequency of detection for each of the detected chemicals. The 95
percent UCL was only calculated for instances in which there were at least three
groundwater samples (and a chemical was detected in at least one of the three or more
samples). If less than three samples were collected for a constituent within an area, then
the maximum detected chemical concentration was employed for use in the
selection/evaluation of chemicals of potential concern, and a 95 percent UCL was not
calculated. The data were log normalized and U.S. EPA guidelines for calculating the
"~ 95 percent UCL were followed (U:S. EPA, 1992b, the talculation of the95 percent UCL
is discussed further in Section 6.3.3.1 and in Appendix K.). In cases where duplicate
samples were collected, the maximum concentration of the two samples was utilized as
the sample concentration. It should be noted that use of U.S. EPA’s methodology for
calculating the concentration term (specifically using the H-statistic) can result in likely

spuriously high 95 percent UCL values where small sample sizes occur.

In accordance with EPA guidance (U.S. EPA, 1989a), one half of the certified reporting
limit was employed as the sample concentration for non-detect results for both site-
specific and background results. The tables in Appendix K which provide media- and
sample-specific results for each detected chemical also provide this summary information.
These results are presented for both the LBAD-specific areas of potential concern, and

background.

6.2.3 Selection of Chemicals of Potential Concern

Screening methods were then employed to further refine the list of chemicals to be carried through the

risk assessment. The end result was the development of a set of chemicals of potential concern worthy

of further study in the risk assessment.

The following steps were performed to select the chemicals of concern.

The site was divided into northern and southern portions and the maximum concentration

for each area was compiled in Table 6-3.

Maximum chemical concentrations for metals detected on-site were compared to two

times the associated arithmetic average background concentration as per U.S. EPA,
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6.2.3.1

Region IV Guidelines (U.S. EPA, 1991). This comparison is presented in Table 6-4.
Chemical-specific MCLs were also added to this table to make sure that chemicals were
not removed from further consideration based on background levels that were above
MCLs. The site-specific 95 percent UCL or maximum detected concentrations
(whichever value is lower) for both LBAD groundwater areas are presented in Appendix
K. This appendix also presents the average and two times the average background
concentrations for Facility-specific groundwater samples. Because many of the metals
detected in groundwater are naturally occurring, concentrations of metals in site samples
were compared with background levels to determine whether the detected levels were
elevated above naturally occurring levels. Chemicals identified as not significantly
greater than background (i.e., the maximum detected concentration was within two times
the mean background value) were excluded from further evaluation. The resulting
chemical-specific concentrations for chemicals above background concentrations is

presented in Table 6-5.

All organics detected in groundwater were retained for further evaluation.

U.S. EPA guidelines for risk assessment allow for an evaluation of media-specific
frequencies of detection. In any case where a given chemical is detected infrequently in
a large dataset for a given medium, that chemical can potentially be noted as a candidate
for exclusion. For example, if a chemical is detected in less than 5% of the samples in
a particular medium from which at least 20 samples were obtained; and was not detected
in any site-related samples from any other medium; the exposure potential would be
considered to be low and the chemical would be considered as a candidate for
elimination. However, as a conservative measure, chemicals were not rejected as

chemicals of potential concern based solely on frequency of detection.

Chemicals Never Detected

A multitude of analyses were performed for the different SWMUs/Areas of Concern on-site. The

sampling and analysis was performed with consideration of appropriate QA/QC procedures to obtain data

which would be representative of the chemical concentrations in the environmental media. The data were

collected in a manner that would characterize site conditions with an appropriate degree of confidence

in the reliability and validity. Therefore, in cases where chemicals were never detected in a given data
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set (northern or southern), these chemicals were not evaluated further as chemicals of potential concern

for that area.

6.2.3.2 Chemicals Detected at Least Once

The site and background data results were analyzed further to determine which chemicals were detected
in at least one sample in each of the areas of potential concern. Such chemicals were considered to be
"detected” and represented the initial list of chemicals of potential concern which could be examined
further for inclusion in the risk assessment. Tables which provide the sample-specific results for

chemicals detected at the LBAD are presented in Appendix K.

6.2.3.3 Essential Nutrients

Chemicals which are considered to be essential nutrients are typically toxic only at very high doses. As
a conservative measure, chemicals which are considered to be essential nutrients (calcium, chromium,
copper, iron, magnesium, manganese, potassium, selenium, sodium, and zinc) were retained as chemicals
of potential concern. However, a comparison of the concentrations detected on-site to U.S. DA
Recommended Daily Average intake (RDA) of the essential nutrients was performed in Appendix P. The

results of the comparisons were utilized to evaluate the results of the Risk Characterization.

6.2.34 Chemicals of Concern

Based on the procedures just described, Table 6-5 presents the chemicals of concern for both LBAD
groundwater areas. As described previously, the chemicals of concern in groundwater were selected with
consideration of data qualifiers, frequency of detection, comparison to background concentrations, and
essential nutrient status. Although no chemicals were removed from further evaluation based only on
frequency of detection or essential nutrient status, these factors will be considered in the evaluation of

chemicals of potential concern.

6.3 EXPOSURE ASSESSMENT

This section presents an assessment of exposures that are relevant for the LBAD and the surrounding

area. It consists of an evaluation of exposure pathways, exposure routes, exposed populations, estimated
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concentrations of chemicals at exposure points, and estimated intakes of chemicals for exposed

populations.

The site conceptual model presented in Figure 6-4 summarizes the processes by which site chemicals of
potential concern may be expected to impact potentially exposed populations. Both the current land use
for the LBAD area and possible future land use scenarios are considered. The text which follows

explains in detail each step of the process.

6.3.1 Characterization of the Exposure Setting

The exposure assessment includes an examination of the physical setting of the LBAD as well as an

identification of potential human receptors in the LBAD vicinity.

6.3.1.1 Physical Setting

The physical setting at the LBAD is further characterized by consideration of the site-specific and regional
climate, topography, geology, and hydrogeology. Much of the detail presented in Section 3.0 is repeated

in this section to facilitate review of the baseline risk assessment.

Climate

The climate of the LBAD area can generally be characterized as continental with a large diurnal
temperature range. Average seasonal temperatures are 35° F for winter, 62° F for spring, 50°
F for fall, and 74° F for summer. The prevailing wind direction is south throughout most of the

year but changing to a southwesterly direction in February, March, April and July.

Average precipitation for the LBAD area is evenly distributed throughout winter, spring, and
summer, with about 12 inches recorded for each of these seasons. The fall season averages about

8.5 inches. Average annual precipitation is 45.68 inches.

Soils, Site Topography, and Drainage

The soils at the LBAD are comprised of three types; made or urban land, alluvial soils along

streams, and limestone and shale-derived upland soils.
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Made land (Md) is a term that describes any area where more than 20 inches of clayey fill
material has been placed as a cover over native soils. At the LBAD, areas of Md include either
side of the unnamed tributary along Ware Road, and throughout the southern area of the
property. Urban land is land where the top layers have been removed. These soils are reddish-
brown, clayey, soil which is slowly to moderately permeable. Most of the southern section of

the area, where building development has occurred, contains this soil type.

Alluvial soils include the Lindside, Melvin, and Newark. Lindside Silt Loam (Ld) has moderate
permeability and high moisture-supplying capacity. Lindside soils occur along the northernmost
reach of the unnamed tributary along Ware Road and along the tributary that follows Briar Hill
Road. The Melvin silt loam (Mt) is very friable loam to silty clay loam. The poorly drained soil
occurs in a small lobe beneath the golf course pond. The Newark silt loam (Ne) is poorly
drained and is a very friable to non-friable silt loam. It grades into a silty clay at around 18 to
48 inches below the ground surface. The Ne is found along the unnamed tributary up-elevation

of the made land along Ware Road and is a lobe along a tributary off Briar Hill Road.

The remaining upland soils formed from limestone and calcareous shale include the Loradale
Series, the Lowell Series, the Maury Series and the Mercer Series. The Loradale, in the northern
section of the site near Burma Road, is a dark brown, very friable silt loam that grades downward
into a brown silty clay loam, friable to firm to a mottled yellowish-brown and pale-brown, very

plastic clay.

The Lowell Series is located at the end of Burma Road and is characterized as well to moderately
well-drained soils on gently rolling uplands. Some areas having this soil have been severely

eroded and the surface soil mixed with subsoil within the upper six inches.

The Maury Series exists in the northern section of the site and is characterized by nearly level
to strongly sloping, well-drained soils on uplands formed mostly in phosphatic limestone but
partly in a mantle of silt. There are areas of eroded Maury silt loam in which some