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1.0  INTRODUCTION

Fort Hood is an active U.S. Army installation occupying 217,551 acres (339 square miles) in southern Coryell
and Bell Counties in central Texas.  It is situated 60 miles north of Austin, and about 50 miles south of Waco.
The installation is located north of and adjacent to the city of Killeen, east of and adjacent to the city of
Copperas Cove, and four miles south of the city of Gatesville.  A vicinity map is shown in Figure 1.1.

Fort Hood began operations in 1942.  Robert Gray Air Field, originally operated by the Air Force as Robert
Gray Air Force Base, was established in 1947 (U. S. Army 1996a).  Fort Hood's mission is training, testing,
and deployment of military personnel and equipment.  The post is commanded by the III Corps Commander.
Currently, the post supports two full armored divisions (the 1st Cavalry and 4th Infantry Divisions).  Forty-
three thousand military personnel are stationed there; and an additional 30,000 family members, civilians,
volunteers, and private-sector employees also live or work at Fort Hood (U.S. Army 1996b).  Among the
military assets of Fort Hood are approximately 2,500 tracked vehicles, over 11,000 wheeled vehicles, six fixed
wing aircraft, and 230 rotary-wing aircraft.  The post has 67 active firing and demolition ranges.

The Fort Hood military reservation is regulated under the Resource Conservation and Recovery Act (RCRA)
as a hazardous waste management facility.  Fort Hood has a RCRA permit to operate three hazardous waste
storage units.  The RCRA permit requires that Fort Hood perform a RCRA Facility Investigation (RFI) for
40 solid waste management units (SWMUs) listed in the permit.  These SWMUs are distributed across the
military reservation, in the main cantonment, West Fort Hood, and North Fort Hood.  They include former
solid waste landfills and burial sites, former and inactive underground storage tank locations, active wash
rack/sewer systems, effluent ponds, and a sanitary sewer network.  An installation map is shown in Figure
1.2.

This report describes the collection and analysis of data from SWMU FH-040, DOL Neutralized Electrolyte
Tank, one of 35 SWMUs investigated during the RFI conducted November 1996 through September 1997.
FH-040 is located north of Motor Pool Road in the southwest corner of a paved concrete hardstand.

1.1 BACKGROUND

FH-040 is the former location of an underground concrete storage tank that was used to store neutralized
battery electrolyte from the DOL Battery Shop (FH-039).  Effluent from the tank was discharged to the
sanitary sewer.  It is not known how long the tank was in use.  However, prior to 1988, the tank and pipelines
were removed, and the existing grade was raised with about 5 ft of fill material.  The site was then covered
with concrete pavement.  Therefore, the precise former location of the tank is not known.  The site is
currently part of an active motor pool. No further historical or operational information is available.

1.2 SCOPE AND OBJECTIVES

The objective of the RFI at FH-040 was to determine if a release of the neutralized electrolyte from the tank
has occurred.  This report assesses the nature of soil contamination at the site and evaluates what, if any,
corrective measures are needed.

The specific objectives of the investigation of FH-040 were as follows:

C determine the presence or absence of contaminants in the soils associated with the tank and piping;
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C characterize the migration potential of any contaminants identified in the soils;
C determine if groundwater is present below the former tank location, and if present, determine if the

groundwater is contaminated;
C evaluate the potential human health risks associated with contaminants detected in soils; and
C determine what, if any, corrective measures are needed to address contamination associated with

SWMU FH-040.

The approach to the RFI included field sampling and laboratory analysis of shallow and subsurface soils.  The
sampling and analysis program was conducted in accordance with the Final RCRA Facility Investigation
Work Plan for Fort Hood Site FH-040 (USACE 1995).
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2.0  ENVIRONMENTAL SETTING

The material presented in this section describes the physical characteristics of FH-040 and its surroundings.
The geology, physiography, and climate are presented using regional and site-specific data where available.

2.1 PHYSIOGRAPHIC SETTING

Fort Hood is located within the eastern edge of the Lampasas Cut Plains region of the North-Central Plains
physiographic province.  The topography of Fort Hood consists of small stream valleys separated by ridge-
forming mesas.  Relief is as great as 340 ft.  The Black and Blackwell Mountains are prominent features
north of the main cantonment, as are Seven Mile Mountain at West Fort Hood, and the Dalton Mountains
southwest of North Fort Hood.  A topographic map of the main cantonment of Fort Hood is provided in Figure
2.1.

Local relief on the main cantonment and at West Fort Hood is generally less than 100 ft, with flat to gently
rolling topography.  Elevations on the main cantonment range from 860 to 940 ft above mean sea level (msl).
SWMU FH-040 elevation is approximately 940 ft above msl.

The main cantonment lies along a watershed divide between Belton Lake and the Leon River, downstream
from the lake.  The western and north-central parts of the main cantonment are drained by Clear Creek,
which discharges to House Creek.  House Creek is a tributary to the eastward-flowing Cowhouse Creek,
which discharges to Belton Lake, a man-made reservoir.  South Nolan Creek and North Nolan Creek both
originate on Fort Hood and flow eastward to the Leon River, below Belton Lake.

2.2 GEOLOGIC CONDITIONS

A summary of the geology of the Fort Hood area relevant to this RFI is adapted from the Final RCRA Facility
Investigation Work Plan, 35 Solid Waste Management Units, Fort Hood, Texas (USACE 1995).  Relevant
information on the occurrences of soils and bedrock has been incorporated to further characterize the geology
of FH-040 and its surroundings.

2.2.1 Bedrock

Lower Cretaceous marine sedimentary rocks make up the stratigraphy underlying Fort Hood.  The
Fredericksburg Group consists of several stratigraphic units.  The Walnut Formation is the lowermost unit of
the Fredericksburg Group and is the dominant stratigraphic unit in the main cantonment.  It consists of shales
with interbedded limestone, chalky nodular limestone, and shell aggregates.  The fossiliferous Walnut
Formation is exposed in many locations at Fort Hood.  It varies in thickness from 100 to 150 ft (BEGM 1979).
The Comanche Peak Formation and an undifferentiated unit overlie the Walnut Formation, but are present
at the surface only north of the main cantonment in the Black and Blackwell Mountains, and on West Fort
Hood on Seven Mile Mountain.  
Bedrock dips gently to the southeast throughout the area.  Inactive faults are present in the subsurface to the
east of Fort Hood along the Balcones Fault Zone, which runs through Bell, McLennan, and Hill Counties.

2.2.2 Unconsolidated Materials

Alluvial deposits of Quaternary age are present along stream valleys on the main cantonment, specifically
along  South Nolan Creek on the southern edge of the cantonment (USACE 1995).  It is suspected that much
alluvium
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and other natural surface deposits have been reworked throughout the active life of Fort Hood during
construction projects.

2.3 CHARACTERIZATION OF SOILS  

In many areas of the main cantonment, silty or sandy clay soils overlie bedrock.  In upland areas, these soils
contain abundant rock fragments.  In general, these soils have low permeabilities (USDA 1985a,b).  They
range in thickness from 15 to 20 ft.  Because soils have been extensively reworked for construction and
landfilling in the SWMUs that were investigated, it is difficult to apply the USDA classification to the soils
encountered on the main cantonment.

2.4 CHARACTERIZATION OF CLIMATE

The climate of the Fort Hood-Killeen area can be characterized as semi-arid continental.  Winters
(December-March) are mild, with the average daily maximum temperature in January (the coldest month)
reaching 60o F.  Below-freezing temperatures occur on an average of 23 days per year.  The normal daily
winter temperature range is 42 to 62o F.  At times, strong northerly winds accompanied by sharp drops in
temperature occur during the winter months.  Summers (June-September) are hot and dry.  The average daily
maximum temperature in August, the hottest month, reaches 95.9o F.  The normal daily temperature range
for summer is 75 to 95o F.  The average daily temperature in Killeen is 68.1o F.

Average annual rainfall in the Killeen area is 30.4 inches, and is most concentrated from September to May
(U.S. Army 1996).  Snowfall is rare.  The average annual humidity in the region is 55 percent.  Total rainfall
for 1996 at Fort Hood was 26.7 inches.  The ten months prior to the start of the field program for this RFI
were anomalously dry.  During the five-month period in which the field program of the RFI was conducted,
precipitation was higher than the historical monthly averages.  Severe weather in the form of heavy rain, hail
storms, and ice storms is common in the winter months.



8

3.0  UNIT CHARACTERIZATION

FH-040 is in an industrial area of the main cantonment where the ground surface is covered with a thick
concrete hardstand.  The only known material handled at this SWMU was neutralized lead-acid battery
electrolyte.  No other construction details or historical operational data about the site have been discovered.
 Photographs of the site taken on September 10, 1997 are presented in Figure 3.1.  No previous investigations
have been performed at any of the electrolyte tank sites to determine if a release has occurred.

Based on visual observations, no contamination was present in any soil sample except for SB104 at a depth
of 4-5 ft, where the soil appeared to potentially contain diesel fuel, and it emitted a diesel fuel-like odor.  The
only explanation for the presence of diesel fuel at the 4-5 ft. interval at SB-104  is the use of fill material
during the construction of the paved parking lot.  A diesel spill may have occurred and not noticed during the
site filling process and that may have migrated or been turned over to its present location and depth.

This is the only location that indicated the presence of diesel fuel.  Due to the small size of the FH-040 area,
the low frequency of observation, and the use of fill material during the paved lot construction, the potential
presence of the diesel fuel is not significant. No further action needs to be taken to address this potential
contamination.  The area is covered by a paved lot.  
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4.0  CHARACTERIZATION OF UNIT CONTAMINATION

The RFI field program was designed to do the following at SWMU FH-040:

C determine/confirm the presence or absence of contaminants in the soils associated with the tank and
its piping;

C determine if groundwater is present in the vicinity of the former tank and if present, determine if the
groundwater is contaminated; 

C characterize the migration potential of the contaminants identified in the soils; and
C obtain information about the local geological conditions at the site.

4.1 TECHNICAL APPROACH

4.1.1 Soil Sampling Investigation

Four soil borings were installed and shallow (0-2 ft below the concrete pad)and subsurface soils (> 2 ft below
the concrete pad) were sampled in January 1997.  The different soil depths were sampled in order to provide
data necessary to better characterize the potential contamination present in different soil strata.  Contaminant
concentrations will vary based on soil depth due to the chemical nature of the contaminant and the method
by which the contaminant is deposited in the soil (i.e., spills, leaks, and atmospheric deposition). 
Concentrations in shallow soils may differ greatly from subsurface levels.  In addition, analysis of different
soil levels is necessary in order to accurately evaluate the human health risks associated with the
contaminants.  Exposures based on shallow soils (direct contact) will differ from exposure, if any,  associated
with contaminants in deeper soils.  At FH-040,  direct contact with  soils is not likely since the site is now
covered with a concrete pad.

Soil borings were drilled using a hollow-stem auger, and samples were collected using a 5-ft continuous
sampling device.   The locations of the sampling points in FH-040 are shown in Figure 4.1.  The borings were
sited approximately 40 ft inside the perimeter fence of the existing motor pool, and spaced 50 ft apart from
one another on the corners of a square.  Soil  samples were analyzed for lead.  Downhole, breathing zone,
and headspace organic vapors were monitored throughout the sampling activity.  All soil sampling, sample
handling, chain-of-custody, and other field activities were conducted in accordance with the RCRA Facility
Investigation Work Plan for 35 SWMUs (USACE 1995).  Based on visual observations at FH-040, only one
sample at SB104 in the  4-5 ft. interval indicated any possible contamination, potentially from diesel fuel.  All
of the organic vapor measurements for all of the soil samples had readings of  0 ppm.  All soil boring locations
have been surveyed by a licensed surveyor.

All soil borings were sampled in at least six depth intervals (1-2, 4-5, 9-10, 14-15, 19-20, and 24-25 ft).  SB101,
102, and 104 were also sampled from 29 to 30 ft, and SB101 and SB104 were sampled at 34 to 34.5 ft.
SB103 was sampled at 45.5 to 46 ft.  Bedrock was encountered at 46 ft BGS in SB103, 39.7 ft BGS in
SB102, 34.5 ft BGS in SB104, and 34.5 ft BGS in SB101.  Boring logs for FH-040 are provided in Appendix
A.
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4.1.2 Groundwater Sampling

Groundwater was present in three of the four soil borings at FH-040 (SB101, SB102, and SB104).   One
groundwater sample and a duplicate were collected at SB104 at a depth of 27 ft BGS.  Groundwater was
collected and analyzed for lead in accordance with the RCRA Facility Investigation Work Plan for 35
SWMUs (USACE 1995).  For small non-landfill sites like FH-040, one groundwater sample is representative
of the environmental conditions. 

4.2 UNIT INVESTIGATION AND ANALYTICAL RESULTS

Summary analytical results for soils and groundwater at SWMU FH-040 are provided in their entirety in
Appendix B.  Table 4.1 summarizes those constituents detected in soils above practical quantitation limits
(PQLs). 

4.2.1 Shallow Soil Analytical Results

Seven shallow soil samples (1-2 ft directly below concrete pad ) had detections of lead between 1.1 and 2.9
ppm.  The maximum value was observed in the sample collected at SB102.  None of these results are above
the soil background criterion for lead.

4.2.2 Subsurface Soil Analytical Results

Results of the analysis for lead in the subsurface soils indicate that lead is present in concentrations consistent
with background levels.  Concentrations of lead in the subsurface range from 0.8 to 19.6 ppm.  One interval
in SB104 had lead concentrations in excess of the 95% UTL background criterion for lead (19.0 ppm).  The
concentration in the 4 to 5-ft interval was the maximum observed, 19.6 ppm.  

4.2.3 Groundwater Results

Lead was not detected in the groundwater sample (or duplicate) collected at SB104.

4.2.4 Disposition of Investigation Derived Waste (IDW)

All  IDW generated during drilling at FH-040 was stored in 55 gallon drums.  All drums were clearly identified
with Department of Transportation (DOT) - approved labels containing the drum’s contents, the date they
were filled, and the SWMU where the IDW was generated.  Drums were staged in the SAIC compound
pending disposition.  Analytical results from the corresponding soil samples were used to determine whether
a drum’s contents were non-hazardous or potentially hazardous.  Contaminant levels were screened against
the Resource Conservation and Recovery Act (RCRA) “20 times” rule for the Toxicity Characteristic
Leaching Procedure (TCLP).   Provisions were made for TCLP sampling of any solid IDW Drums that did
not meet the “20 times” criteria. When a site soil sample concentration for a hazardous constituent is twenty
times or greater than its respective leachate concentration listed in 30 TAC Chapter 335, Subchapter R,
Appendix 1, Table 1, a sample will be collected.  All solid IDW determined to be non-hazardous by this
method is transported to the Fort Hood Sanitary Landfill for disposal.  All solid IDW suspected to be
potentially hazardous is delivered to the Fort Hood Directorate of Public Works (DPW) Classification Unit
with the accompanying characterization data.
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Table 4.1 FH-040 Analytes Detected Above Practical Quantitation Limits (PQLs)

Location Sample ID Depth (Ft) Analysis Type Parameter Result PQLs Units

SB101 40SB123 1.0-2.0 Metals Lead 2.5 J 0.16 mg/kg
SB101 40SB124 4.0-5.0 Metals Lead 1.3 J 0.16 mg/kg
SB101 40SB125 9.0-10.0 Metals Lead 4.7 J 0.16 mg/kg

SB101 40SB126 14.0-14.5 Metals Lead 2.4 J 0.15 mg/kg
SB101 40SB127 19.0-20.0 Metals Lead 3.3 J 0.15 mg/kg
SB101 40SB128 24.0-25.0 Metals Lead 6.5 J 0.17 mg/kg

SB101 40SB129 29.0-30.0 Metals Lead 4.3 J 0.17 mg/kg
SB101 40SB130 34.0-34.5 Metals Lead 1.5 J 0.16 mg/kg
SB102 40SB108 1.0-2.0 Metals Lead 2.4 0.16 mg/kg

SB102 40SB109 4.0-5.0 Metals Lead 1.2 0.15 mg/kg
SB102 40SB110 9.0-10.0 Metals Lead 3.9 0.16 mg/kg
SB102 40SB111 14.0-15.0 Metals Lead 4.5 0.16 mg/kg

SB102 40SB112 19.0-21.0 Metals Lead 5.5 0.16 mg/kg
SB102 40SB113 24.0-25.0 Metals Lead 8.5 0.16 mg/kg
SB102 40SB114 29.0-30.0 Metals Lead 4.2 0.16 mg/kg
SB103 40SB101 1.0-2.0 Metals Lead 2.6 0.16 mg/kg

SB103 40SB102 4.0-5.0 Metals Lead 2.2 0.16 mg/kg
SB103 40SB103 9.0-10.0 Metals Lead 3.9 0.16 mg/kg
SB103 40SB104 14.0-15.0 Metals Lead 3.9 0.16 mg/kg
SB103 40SB105 19.0-20.0 Metals Lead 2.7 0.15 mg/kg

SB103 40SB106 24.0-25.0 Metals Lead 2.5 0.15 mg/kg
SB103 40SB107 45.5-46.0 Metals Lead 3 0.15 mg/kg
SB104 40SB115 1.0-2.0 Metals Lead 2.5 J 0.15 mg/kg

SB104 40SB116 4.0-5.0 Metals Lead 19.6 J 0.14 mg/kg
SB104 40SB117 9.0-10.0 Metals Lead 7 J 0.17 mg/kg
SB104 40SB118 14.0-15.0 Metals Lead 4.2 J 0.16 mg/kg
SB104 40SB119 19.0-20.0 Metals Lead 13.6 J 0.16 mg/kg

SB104 40SB120 24.0-25.0 Metals Lead 3.5 J 0.15 mg/kg
SB104 40SB121 29.0-30.0 Metals Lead 1.5 J 0.15 mg/kg
SB104 40SB122 34.0-34.5 Metals Lead 0.8 J 0.16 mg/kg

J - Estimated value due to either laboratory and/or data validation qualification.  The qualifier is applied to the result
due to  deviation(s) from laboratory or from data validation quality control criteria (i.e., calibration, surrogate
recoveries, matrix spike/matrix spike duplicates, etc). 



14

The solid IDW consisted of four 55-gallon drums containg wastes such as soil cuttings, PPE, sampling
w a s t e s .
All solid IDW at FH-040 was determined to be non-hazardous and was transported to the Fort Hood Sanitary
Landfill for disposal.  All liquid IDW generated for this SWMU resulted from the decontamination of the
drilling rig and other sampling equipment.  Liquid IDW (four drums) was non-hazardous and was disposed
of in the 1st Calvary Division Tactical Vehicle Wash Facility.  The drums containing the non-hazardous liquid
are expected to contain a significant amount of sediment.  For this reason, disposal at the 1st Calvary Division
Tactical Vehicle Wash Facility was determined to be more appropriate than discharging the liquid to the
sanitary sewer system. The Vehicle Wash Facility is a closed loop system consisting of three ponds used to
settle out the dirt and sediment washed off the armored vehicles.  

4.3 BACKGROUND CHARACTERIZATION AND COMPARISONS WITH WASTE UNIT
SAMPLING RESULTS

In order to characterize naturally occurring constituents in soils at Fort Hood, samples were located and
collected at 10 separate locations within the facility boundaries in the north, west, and main cantonments.
Sampling locations are believed to be outside the influence of past or current industrial and/or waste activities
at the facility.  The general background sampling locations are presented in Figure 4.2.  Background soils data
and soil boring logs are presented in Appendices C and D, respectively.

Background soil samples were analyzed for the following metals:  arsenic, barium, cadmium, chromium, lead,
mercury, selenium, and silver.  Mercury was detected in only 1 of 44 soil samples and  selenium in 2 of 30
valid background soil samples.  Silver was not detected in any background soil sample.  Two statistical
methods could be used to determine if there is a statistically significant difference between background soil
concentrations and the concentrations of lead detected in FH-040 samples.   Background statistical
calculations were determined based on metal results from the combined data set of surface soil (0 - 2 ft) and
subsurface soil (>  2 ft) results and excluded duplicates from the data sets.  The statistical methods used to
evaluate the background soil results are presented in Section 6 of the Final RCRA Facility Investigation Work
Plan (USACE 1995).  The methods include a 95% upper tolerance limit (UTL) calculation and an overall data
set mean background concentration.  The 95% UTL is an estimate of the 95th percentile of the population
of background concentrations.  The UTL is a value such that, with a high degree of confidence, 95% of all
concentrations would be less than the UTL value. The result of the 95% UTL calculation for lead in
background soils is 19.0 mg/kg (Table 4.2) and is used as the background screening value.  

The second statistical method determines the mean concentration for lead detected in background
concentrations and compares it against the mean concentration for lead in FH-040 soils.  One soil sample
result out of 30 from FH-040 exceeded the 95% UTL for lead at a concentration of 19.6 ppm compared to
the 95% UTL of 19.0 ppm.  Based on this information and professional judgement FH-040 results are
consistent with background,  and the mean comparisons of background statistics for this SWMU was not
conducted.  

The flow chart from the RCRA Facility Investigation Work Plan for 35 SWMUs (USACE 1995) used for
the statistical evaluations is provided in Appendix E.  Spreadsheets of calculations for the 95% UTLs, means,
standard deviations, and Shapiro-Wilk test are presented in Appendix E.  
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Table 4.2  Statistical Analysis of 95% UTL Concentrations 
 Background Soils

Analyte (units) Mean 95% UTL Maximum
Detect

Results >
Detection

Limit
Distribution

Background Soils:

Lead (mg/kg) 5.77 19.04 33.20 44/44 L

Results less than the detection limit were set to ½ the reported detection limit.

L-distribution most similar to lognormal.
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5.0  SOIL SCREENING RESULTS

The Texas Natural Resource Conservation Commission (TNRCC) has promulgated risk reduction standards
(30 TAC 335, Subchapter S) for soils and groundwater for residential and industrial land uses.  Risk Reduction
Standards (RRSs) Number 1 are defined as background concentrations or analytical practical quantitation limit
(PQL) values, whichever are greater.   The TNRCC RRSs Number 1 are used to determine if there has been
a release of hazardous constituents from a site.  A site is in compliance with the TNRCC RRSs Number 1
if constituents meet the criteria defined above.  In order to determine whether a release has occurred at FH-
040, soil sample results for lead were compared to the 95% UTL background lead concentration levels.
Background lead levels for surface and subsurface soils were determined based on the methods  presented
in Section 4.3.   Soils collected at FH-040 were classified as either shallow (0-2 ft below the concrete
pavement) or subsurface (> 2 ft below the pavement) and compared to the background data set.  Lead
detected in SWMU samples at concentrations above background levels would indicate the potential for a
release.  Lead was not detected in any shallow soil sample above background criteria.  Lead was detected
above the 95% UTL background criterion in one subsurface soil sample at FH-040.  One interval in SB104
had lead concentrations in excess of the background criterion for lead (19.0 ppm).  The concentration in the
4 to 5-ft interval was the maximum observed, at 19.6 ppm.

The concentration of lead does not represent a significant increase above the corresponding background 95%
UTL concentration of 19.0 ppm.  In addition, the mean lead concentration in soils is not statistically greater
than the mean background concentration based on the analysis presented in Section 4.3 of this report. Results
of the background soil screening analysis are provided in their entirety in Appendix F. 
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6.0  INVESTIGATION ANALYSIS

6.1 DATA QUALITY ASSURANCE/QUALITY CONTROL

The Fort Hood RFI Work Plan, the contract laboratory’s Quality Assurance Plan, and USEPA SW-846 or
other approved procedures  for analytical chemistry and physical testing methods were followed for field and
laboratory  quality assurance/quality control (QA/QC) of FH-040 samples.  Field QC samples included; trip
blanks, rinsate blanks, field duplicates, and split samples.   All QA and QC samples were collected as replicate
samples of the same field sample. The QA and QC samples were collected at a frequency of 10 percent and
analyzed along with the associated environmental samples.  Laboratory QC procedures as prescribed by each
analytical method were followed by the contract laboratory and included, where applicable; gas
chromatography/mass spectrometry (GC/MS) tuning, initial and continuing calibrations, method/extraction
blanks, laboratory control samples (LCS), surrogate spikes, internal and external standards, duplicates, matrix
spikes/matrix spike duplicates (MS/MSDs), inductively coupled plasma (ICP) and atomic absorption (AA)
related QC procedures/samples and spiked sample clean-up results.

Quality control analyses were conducted by the contract laboratory as an internal control measure of the
accuracy and precision of the data.  Quality assurance sample analyses were performed by the Army Corps
of Engineers’ Southwest District Laboratory as an external control measure of the accuracy and precision
of the contract laboratory’s results and of sampling procedures.  The QA/QC, and corresponding field sample
results are reviewed by Army Corps of Engineers quality assurance personnel, who then issues a Chemical
Quality Assurance Report (CQAR).

According to the CQAR, three samples were collected and analyzed in triplicate (primary, QC and QA split)
for lead and all of the data results agreed within acceptable limits.  Additionally, Corps review of the data
packages for this FH-040 indicated the potential for:

C false positives and high bias due to method blank contamination in samples SB101 through SB107,
C low bias for soil boring samples SB108 through SB114 due to low matrix spike recoveries,
C low bias in soil boring samples SB115 through SB130 due to low LCS and LCSD recoveries.

These findings in the CQAR indicate that caution needs to be applied when interperting the results due to the
above analytical deviations.  Based on these findings, no data would be rejected and all data is useable.  The
only impact that these CQAR findings would have on the data set is that the above samples would be qualified
as estimated detects (J) or estimated non-detects (UJ) if data validation was conducted on those samples.

Data QA/QC procedures also included an independent data validation of 10 percent of the results for
compliance of analyses to data quality objectives. All results for FH-040 data that were reviewed as a
function of the data validation task met project data quality objectives, and are useable data with the exception
of the selenium results for 10 background soil samples. The selenium  results were rejected due to
unacceptable  matrix spike recoveries and were therefore excluded  from background calculations.   The
rejected background data had no impact on the FH-040 results.  No other problems with the data were
encountered.  A copy of the laboratory results and the associated quality control samples are included in
Appendix B.   
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6.2 INVESTIGATIVE RESULTS 

The data set for shallow and subsurface soils at FH-040 and the quality of the data are useable for the
objectives of the RFI as described in Section 4.0 of this report.  A total of seven shallow and twenty-six
subsurface soil samples were collected from four soil boring locations and analyzed for lead according to the
Final RCRA Facility Investigation Work Plan for 35 SWMUs (USACE 1995).  The number and location of
the samples were adequate to provide information regarding the presence or absence of contamination, the
characterization of the vertical and lateral extent of potential contamination and the boundaries of the
suspected disposal area.  Based on the results of the soil analysis it is believed that FH-040 did not cause a
release to the environment.   Results of soil analysis indicate that lead present in shallow and subsurface soils
is consistent with either naturally occurring background values or was detected at de-minimis concentrations
that were not statistically different than the background concentrations.  One of the thirty samples had lead
in concentrations slightly above the 95% UTL screening criteria for background soils.  Therefore, based on
professional judgement, the low concentrations and low frequency of detections above background do not
warrant further evaluation.
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7.0  CONCLUSIONS AND RECOMMENDATIONS

The underground storage tank and its associated piping were removed in the 1980s and residual soils at FH-
040 do not contain lead at concentrations significantly above background lead levels.  The analytical results
indicate that unit FH-040 has not caused a release of hazardous materials into the environment.  Based on
the RFI results, it is recommended that no further action be taken at FH-040.
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FH-040 Boring Logs
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FH-040 Analytical Results
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FH-040 Analytical Results

Location Sample ID COE Sample ID Date
Collected

Depth CAS
Number

Parameter Result Detection
Limit

Units of
Measure

Lab *
Qual

Data**
Qual

Method

SB101 40SB123 FH040-SB123/01-24-97/1.0-2.0 19970124 1.0-2.0 7439-92-1 Lead 2.5 0.16 mg/kg N J SW846 6010

SB101 40SB124 FH040-SB124/0124/97/4.0-5.0 19970124 4.0-5.0 7439-92-1 Lead 1.3 0.16 mg/kg N J SW846 6010

SB101 40SB125 FH040-SB125/01-24-97/9.0-10.0 19970124 9.0-10.0 7439-92-1 Lead 4.7 0.16 mg/kg N J SW846 6010

SB101 40SB126 FH040-SB126/01-24-97/14.0-14.5 19970124 14.0-14.5 7439-92-1 Lead 2.4 0.15 mg/kg N J SW846 6010

SB101 40SB127 FH040-SB127/01-24-97/19.0-20.0 19970124 19.0-20.0 7439-92-1 Lead 3.3 0.15 mg/kg N J SW846 6010

SB101 40SB128 FH040-SB128/01-24-97/24.0-25.0 19970124 24.0-25.0 7439-92-1 Lead 6.5 0.17 mg/kg N J SW846 6010

SB101 40SB129 FH040-SB129/01-24-97/29.0-30.0 19970124 29.0-30.0 7439-92-1 Lead 4.3 0.17 mg/kg N J SW846 6010

SB101 40SB130 FH040-SB130/01-24-97/34.0-35.5 19970124 34.0-34.5 7439-92-1 Lead 1.5 0.16 mg/kg N J SW846 6010

SB102 40SB108 FH040-SB108/01-22-97/1.0-2.0 19970122 1.0-2.0 7439-92-1 Lead 2.4 0.16 mg/kg N SW846 6010

SB102 40SB109 FH040-SB109/01-22-97/4.0-5.0 19970122 4.0-5.0 7439-92-1 Lead 1.2 0.15 mg/kg N SW846 6010

SB102 40SB110 FH040-SB110/01-22-97/9.0-10.0 19970122 9.0-10.0 7439-92-1 Lead 3.9 0.16 mg/kg N SW846 6010

SB102 40SB111 FH040-SB111/01-22-97/14.0-15.0 19970122 14.0-15.0 7439-92-1 Lead 4.5 0.16 mg/kg N SW846 6010

SB102 40SB112 FH040-SB112/01-22-97/19.0-21.0 19970122 19.0-21.0 7439-92-1 Lead 5.5 0.16 mg/kg N SW846 6010

SB102 40SB113 FH040-SB113/01-22-97/24.0-25.0 19970122 24.0-25.0 7439-92-1 Lead 8.5 0.16 mg/kg N SW846 6010

SB102 40SB114 FH040-SB114/01-22-97/29.0-30.0 19970122 29.0-30.0 7439-92-1 Lead 4.2 0.16 mg/kg N SW846 6010

SB103 40SB101 FH040-SB101/01-21-97/1.0-2.0 19970121 1.0-2.0 7439-92-1 Lead 2.6 0.16 mg/kg SW846 6010

SB103 40SB102 FH040-SB102/01-21-97/4.0-5.0 19970121 4.0-5.0 7439-92-1 Lead 2.2 0.16 mg/kg SW846 6010

SB103 40SB103 FH040-SB103/01-21-97/9.0-10.0 19970121 9.0-10.0 7439-92-1 Lead 3.9 0.16 mg/kg SW846 6010

SB103 40SB104 FH040-SB104/01-21-97/14.0-15.0 19970121 14.0-15.0 7439-92-1 Lead 3.9 0.16 mg/kg SW846 6010

SB103 40SB105 FH040-SB105/01-21-97/19.0-20.0 19970121 19.0-20.0 7439-92-1 Lead 2.7 0.15 mg/kg SW846 6010

SB103 40SB106 FH040-SB106/01-21-97/24.0-25.0 19970121 24.0-25.0 7439-92-1 Lead 2.5 0.15 mg/kg SW846 6010

SB103 40SB107 FH040-SB107/01-21-97/45.5-46.0 19970121 45.5-46.0 7439-92-1 Lead 3 0.15 mg/kg SW846 6010

SB104 40SB115 FH040-SB115/01-24-97/1.0-2.0 19970124 1.0-2.0 7439-92-1 Lead 2.5 0.15 mg/kg N J SW846 6010

SB104 40SB116 FH040-SB116/01-24-97/4.0-5.0 19970124 4.0-5.0 7439-92-1 Lead 19.6 0.14 mg/kg N J SW846 6010

SB104 40SB117 FH040-SB117/01-24-97/9.0-10.0 19970124 9.0-10.0 7439-92-1 Lead 7 0.17 mg/kg N J SW846 6010

SB104 40SB118 FH040-SB118/01-24-97/14.0-15.0 19970124 14.0-15.0 7439-92-1 Lead 4.2 0.16 mg/kg N J SW846 6010

SB104 40SB119 FH040-SB119/01-24-97/19.0-20.0 19970124 19.0-20.0 7439-92-1 Lead 13.6 0.16 mg/kg N J SW846 6010

SB104 40SB120 FH040-SB120/01-24-97/24.0-25.0 19970124 24.0-25.0 7439-92-1 Lead 3.5 0.15 mg/kg N J SW846 6010

SB104 40SB121 FH040-SB121/01-24-97/29.0-30.0 19970124 29.0-30.0 7439-92-1 Lead 1.5 0.15 mg/kg N J SW846 6010

SB104 40SB122 FH040-SB122/01-24-9734.0-34.5 19970124 34.0-34.5 7439-92-1 Lead 0.8 0.16 mg/kg N J SW846 6010
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Location Sample ID COE Sample ID Date
Collected

Depth CAS
Number

Parameter Result Detection
Limit

Units of
Measure

Lab *
Qual

Data**
Qual

Method

SB104 FHGW114 FH040-GW114/01-28-97 19970128 7439-92-1 Lead 1.7 1.7 ug/l U U SW846 6010

ER033 FH040-ER033/01-21-97 19970121 7439-92-1 Lead 1.7 1.7 ug/l U SW846 6010

ER034 FH040-ER034/01-23-97 19970123 7439-92-1 Lead 2.6 1.7 ug/l B SW846 6010

ER036 FH040-ER036/01-23-97 19970123 7439-92-1 Lead 4.1 1.7 ug/l SW846 6010

ER037 FH040-ER037/01-25-97 19970125 7439-92-1 Lead 1.7 1.7 ug/l U U SW846 6010
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Fort Hood RFI Background Soils Data



































APPENDIX D

Fort Hood RFI Background Soil Boring Logs

















































APPENDIX E

Statistical Calculations
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FH-040 Screening Results
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Summary of Detected Analytical Results, Detection Limits, and Screening Criteria for FH-040 Samples

Location Sample ID Depth Parameter Results Detection
Limit

Units Screening Criteria Screening
Value

Units

SB101 40SB123 1.0-2.0 Lead 2.5 J 0.16 mg/kg Soil Background 19 mg/kg
SB101 40SB124 4.0-5.0 Lead 1.3 J 0.16 mg/kg Soil Background 19 mg/kg
SB101 40SB125 9.0-10.0 Lead 4.7 J 0.16 mg/kg Soil Background 19 mg/kg
SB101 40SB126 14.0-14.5 Lead 2.4 J 0.15 mg/kg Soil Background 19 mg/kg
SB101 40SB127 19.0-20.0 Lead 3.3 J 0.15 mg/kg Soil Background 19 mg/kg
SB101 40SB128 24.0-25.0 Lead 6.5 J 0.17 mg/kg Soil Background 19 mg/kg
SB101 40SB129 29.0-30.0 Lead 4.3 J 0.17 mg/kg Soil Background 19 mg/kg
SB101 40SB130 34.0-34.5 Lead 1.5 J 0.16 mg/kg Soil Background 19 mg/kg
SB102 40SB108 1.0-2.0 Lead 2.4 N 0.16 mg/kg Soil Background 19 mg/kg
SB102 40SB109 4.0-5.0 Lead 1.2 N 0.15 mg/kg Soil Background 19 mg/kg
SB102 40SB110 9.0-10.0 Lead 3.9 N 0.16 mg/kg Soil Background 19 mg/kg
SB102 40SB111 14.0-15.0 Lead 4.5 N 0.16 mg/kg Soil Background 19 mg/kg
SB102 40SB112 19.0-21.0 Lead 5.5 N 0.16 mg/kg Soil Background 19 mg/kg
SB102 40SB113 24.0-25.0 Lead 8.5 N 0.16 mg/kg Soil Background 19 mg/kg
SB102 40SB114 29.0-30.0 Lead 4.2 N 0.16 mg/kg Soil Background 19 mg/kg
SB103 40SB101 1.0-2.0 Lead 2.6 0.16 mg/kg Soil Background 19 mg/kg
SB103 40SB102 4.0-5.0 Lead 2.2 0.16 mg/kg Soil Background 19 mg/kg
SB103 40SB103 9.0-10.0 Lead 3.9 0.16 mg/kg Soil Background 19 mg/kg
SB103 40SB104 14.0-15.0 Lead 3.9 0.16 mg/kg Soil Background 19 mg/kg
SB103 40SB105 19.0-20.0 Lead 2.7 0.15 mg/kg Soil Background 19 mg/kg
SB103 40SB106 24.0-25.0 Lead 2.5 0.15 mg/kg Soil Background 19 mg/kg
SB103 40SB107 45.5-46.0 Lead 3 0.15 mg/kg Soil Background 19 mg/kg
SB104 40SB115 1.0-2.0 Lead 2.5 J 0.15 mg/kg Soil Background 19 mg/kg
SB104 40SB116 4.0-5.0 Lead 19.6 J 0.14 mg/kg Soil Background 19 mg/kg
SB104 40SB117 9.0-10.0 Lead 7 J 0.17 mg/kg Soil Background 19 mg/kg
SB104 40SB118 14.0-15.0 Lead 4.2 J 0.16 mg/kg Soil Background 19 mg/kg
SB104 40SB119 19.0-20.0 Lead 13.6 J 0.16 mg/kg Soil Background 19 mg/kg
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Summary of Detected Analytical Results, Detection Limits, and Screening Criteria for FH-040 Samples

Location Sample ID Depth Parameter Results Detection
Limit

Units Screening Criteria Screening
Value

Units

SB104 40SB120 24.0-25.0 Lead 3.5 J 0.15 mg/kg Soil Background 19 mg/kg
SB104 40SB121 29.0-30.0 Lead 1.5 J 0.15 mg/kg Soil Background 19 mg/kg
SB104 40SB122 34.0-34.5 Lead 0.8 J 0.16 mg/kg Soil Background 19 mg/kg
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