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EXECUTIVE SUMMARY 
 

 
The Fort Hood military reservation is regulated under the Resource Conservation and Recovery Act (RCRA) as 
a hazardous waste management facility.  The RCRA permit requires that Fort Hood perform a RCRA Facility 
Investigation (RFI) for solid waste management units (SWMUs) listed in the permit.  This report is for the RFI 
at SWMU FH-052 that consists of motor pool wash racks and the associated drainage system.  The motor pool 
wash racks are located along Tank Destroyer Boulevard in the main cantonment of Fort Hood and discharge to 
a storm water drainage system located south of Sandowski Road.  Each of the wash racks is equipped with a 
mechanical baffled oil/water separator.  The storm water drainage system immediately downstream of the wash 
racks consists of open, concrete-lined channels, pipe culverts, and other man-made, lined structures.  The storm 
water drainage system downstream of the intersection of Casa Blanca Road and Sandowski Road is unlined.  
 
The approach to the RFI included field sampling and laboratory analysis from sediments and surface water  
from the unlined drainage ditches downstream of the wash racks.  The sampling and analysis program was 
conducted in accordance with the Final RFI Work Plan for Fort Hood Site FH-052 (USACE 1995) and the 
TNRCC approved Work Plan Modifications dated 21 April 1998.  Twelve sediment and two surface water 
samples were collected from the unlined ditches which received discharge from the cleaning of military 
vehicles in the vehicle  wash racks and storm water runoff.   
 
A total of twelve sediment samples were collected from ten ditch locations and analyzed according to the Final 
RCRA Facility Investigation Work Plan for 35 SWMUs (USACE 1995) and modifications to the Work Plan.  
Ditch samples were collected from two locations during the first round collected in November 1996, five 
locations during the second sampling event in September 1997, and five locations during the third sampling 
event in March 1998 (original two locations plus three more locations between those of the first and second 
sampling event).  The number and location of the samples were adequate to provide information regarding the 
presence/absence of contamination and the characterization of the lateral extent of potential contamination.   
 
Initial investigation of FH-052 in November 1996 indicated arsenic was present in the drainage ditch samples 
at locations SW101 (21.1 J ppm) and SW102 (15.3 J ppm) above TNRCC RRS Number 1.  Arsenic is an 
element that is ubiquitous in soils.  There is no current known source for the potential arsenic contamination, 
which indicates that the initial arsenic concentrations detected at the two sample locations were a random 
occurrence rather than fixed in-place contamination.    
 
Results of the initial round of sediment analysis indicated that only arsenic exceeded site background reference 
concentrations at locations SW101 (21.1 J ppm) and SW102 (15.3 J ppm) above TNRCC RRS Number 1.  No 
VOCs or SVOCs were detected at concentrations greater than PQLs.  The second sampling event included 
provisions to collect (1) background arsenic from outside the influence of the drainage ditch at FH-052, and (2) 
additional ditch sediment samples downstream of the original locations to determine the possible extent of 
lateral contamination.  No arsenic was detected in the second sampling event at concentrations greater than 
either the original site-wide or new FH-052 specific arsenic 95% UTL background concentrations (TNRCC 
RRSs Number 1).  To ensure that the potential arsenic contamination didn=t exist between the first and second 
sampling event locations, additional samples for arsenic analysis would be taken at the original locations and 
three points between the first and second sampling event.  This third sampling event was conducted in March 
of 1998.  The arsenic results from original sample locations taken during the third sampling event at SW101 
and SW102 were 2.7 and 3.6 J ppm, respectively, which are below the site-wide and the FH-052 specific 
TNRCC RRS Number 1 value.  There is no known source for the arsenic at the site other than possible 
historical pesticide applications that incorporated arsenic in the formula.  Arsenic is ubiquitous in soils which 



 

 

has been a widely recognized problem by both the TNRCC and EPA (see memo in Appendix E).  With all of 
the follow up investigations at FH-052, the detection of arsenic in the first sampling event was more likely a 
random occurrence rather than a true indication of in-place contamination at FH-052.  
 
Barium was detected in surface water samples collected during the first sampling event at concentrations above 
the PQL but less than TNRCC RRSs Number 2 and the MCL of 2.0 ppm.  Based on discussions with the 
TNRCC about initial FH-052 findings, no additional sampling for surface water was designated for the second 
and third sampling events.  The surface water in the drainage ditch has intermittent flow and final disposition 
of the water is monitored by a National Pollution Discharge Elimination System (NPDES) permit. 
 
Consequently, the analytical results indicate that the drainage ditch at FH-052 has not been contaminated by 
the nearby wash racks.   Based on the results of this RFI investigation, the site should be considered closed 
under TNRCC RRSs Number 1 and no further action is recommended. 
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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 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 sediment and surface water data from SWMU FH-052, 
Wash Racks within the Main Cantonment Area. It is one of 35 SWMUs investigated during the RFI conducted 
November 1996, September 1997, and March 1998.  
 
1.1 BACKGROUND 
 
SWMU FH-052 consists of motor pool wash racks and the associated drainage system.  The motor pool wash 
racks are located along Tank Destroyer Boulevard in the main cantonment of Fort Hood and discharge to a 
storm water drainage system located south of Sandowski Road.  Each of the wash racks is equipped with a 
mechanical baffled oil/water separator.  The storm water drainage system immediately downstream of the wash 
racks consists of open, concrete-lined channels, pipe culverts, and other man-made, lined structures.  The storm 
water drainage system downstream of the intersection of Casa Blanca Road and Sandowski Road is unlined.  
 
1.2 SCOPE AND OBJECTIVES 
 
The objective of the RFI at FH-052 was to determine if there has been a release of contaminant(s) from the 
motor pool wash racks to the environment and, if identified, to characterize the potential source and extent of 
contamination.  According to the RCRA Facility Investigation Work Plan for 35 Solid Waste Management 
Units (USACE, 1995), the overall goal of the RFI process is to obtain investigative data necessary to meet the 
following objectives: 
 
$ assess the nature and extent of soil and groundwater contamination at each Fort Hood SWMU (FH-

052), 
 
 







 

 
 4 

 
$ assess the geology and hydrogeology at FH-052 and the relationship to the overall geology and 

hydrogeology of Fort Hood, 
$ analyze risks to human health and the environment using the TNRCC Risk Reduction Rule Guidance 

and, if necessary, standardized risk assessment methodologies, 
$ input into a corrective measures study (CMS), if necessary, 
$ input into any necessary corrective measure engineering design, and 
$ input into implementation of any selected corrective measures. 
 
The specific objectives of the investigation at FH-052 are as follows: 
 
�� determine/confirm the presence or absence of contaminants in the surface water of the unlined storm 

water drainage system, and 
�� determine /confirm the presence or absence of contaminants in the sediments of the unlined storm  

water drainage system.   
 
The approach to the RFI included field sampling and laboratory analysis of sediments and surface water from 
the unlined drainage ditches downstream of the wash racks.  The sampling and analysis program was 
conducted in accordance with the Final RCRA Facility Investigation Work Plan for Fort Hood Site FH-052 
(USACE 1995) along with the TNRCC approved Work Plan modifications dated 21 April 1998. 
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2.0  ENVIRONMENTAL SETTING 
 
The material presented in this section describes the physical characteristics of FH-052 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-052 elevation is approximately 880 ft above msl. 
 
The rivers, streams, and creeks that constitute the main surface water pathways at Fort Hood are shown on 
Figure 1.2.  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.   Surface water drains from 
Lake A via a drainage ditch that drains to an unnamed tributary of Bull Run Creek which drains to Cowhouse 
Creek. 
 
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-052 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. 
 
 
 





 

 
 7 

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 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 1996a).  Snowfall is rare.  The average annual humidity in the region is 55 percent.  Severe 
weather in the form of heavy rain, hail storms, and ice storms is common in the winter months. 
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3.0  UNIT CHARACTERIZATION 
 
Motor pool wash racks located along Tank Destroyer Boulevard discharge to a storm water drainage system 
located south of Sandowski Road.  The storm water drainage ditches are concrete lined up to a point southeast 
of the intersection of Casa Blanca and Sandowski Roads.  Beyond this point, the drainage ditches are unlined. 
The wash racks are located in motorpools and each wash rack is equipped with an oil/water separator.  Storm 
water runoff and wash water effluent from the oil/water separators is discharged into the storm water drainage 
system.  The wash water effluent is generated during the cleaning of military vehicles.  Photographs of SWMU 
FH-052 were taken in September 1997 and are presented in Figure 3.1.  No previous investigations have been 
performed at FH-052 and its wash rack/storm water drainage systems to characterize the sediments and surface 
water in the unlined drainage ditches.   
 
Visual observations did not indicate the presence of any contamination.  The surface water in the ditch at FH-
052 was flowing during the three sampling events and had a depth of approximately 8 inches to 1 foot.  The 
surface water appeared to be very clear, however, no turbidity measurements were collected.  The sediment that 
was collected had textures that ranged from silty-clay to sand and gravel and the color ranged from pale yellow 
to olive brown.  The sediment has characteristics typical of soils in the area. 
 



 

 

 
Figure 3.1 Photographs of FH-052 
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4.0  CHARACTERIZATION OF UNIT CONTAMINATION 
 
The RFI field program was designed to do the following at SWMU FH-052: 
 
$ assess the nature and extent of soil and groundwater contamination at each Fort Hood SWMU, 
$ assess the geology and hydrogeology at FH-052 and the relationship to the overall geology and 

hydrogeology of Fort Hood, 
$ analyze risks to human health and the environment using the TNRCC Risk Reduction Rule Guidance 

and, if necessary, standardized risk assessment methodologies, 
$ input into a corrective measures study (CMS), if necessary, 
$ input into any necessary corrective measure engineering design, and 
$ input into implementation of any selected corrective measures. 
 
The specific objectives of the investigation at FH-052 are as follows: 
 
�� determine/confirm the presence or absence of contaminants in the surface water of the unlined storm 

water drainage system, and 
�� determine /confirm the presence or absence of contaminants in the sediments of the unlined storm  

water drainage system.   
 
4.1 TECHNICAL APPROACH  
 
Twelve sediment and two surface water samples were collected from the unlined ditches that received 
discharge from the motor pool wash racks and storm water runoff.  Sampling at FH-052 was conducted in 
November 1996, September 1997, and March 1998.  In November 1996 samples were collected for both 
surface water and sediment, and in September 1997 and March 1998 only sediments were collected in the 
unlined drainage ditches.  Sample results from the November 1996 sampling effort identified arsenic as a 
potential contaminant of concern in sediment at FH-052.  However, the sediment samples taken during the first 
sampling event were not sufficient to characterize the extent of contamination at the site.  Therefore after a 
discussion with TNRCC and a modification to the Work Plan, five additional sediment samples were taken 
from the ditch in September 1997 and analyzed for arsenic only.  No contamination was found in the 
September 1997 sediment samples, therefore in March 1998, sediment samples were collected from the two 
original locations and three locations between the original sample points and those sampled in September 
1997.  
 
Sediment samples collected in the drainage ditch have characteristics typical of the soils in the area, and have 
been compared to background screening criteria for soils.  
 
4.2 UNIT INVESTIGATION ANALYTICAL RESULTS 
 
A table containing all analytical results for sediments and surface water at FH-052, the respective analytical 
method, date collected, laboratory and data validation qualifiers, and detection limits are provided in their 
entirety in Appendix A.  Additionally, the laboratory analytical report forms for each sample are included in 
Appendix A.  Tables 4.1 and 4.2 summarize those constituents detected above practical quantitation limits 
(PQLs) for sediment and surface  water, respectively.  Constituents detected above PQLs were screened against 
background and risk-based screening criteria as described in Section 4.3 and Section 5.0.   Figure 4.1 presents 
the sampling locations and summarizes those constituents detected above screening criteria described in 
Section 5 of this report. 
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Table 4.1  FH-052 Analytes Detected in Sediment Above Practical Quantitation Limits 

(PQLs) 

 
Location 

 
Sample ID 

 
Sample 
Event 

 
Analysis 

Type 
 

Parameter 
 

Result 
 

PQL 
 

Units  
SW101 

 
52SD101 

 
Nov 1996 

 
Metals 

 
Arsenic 

 
21.1

 
J 

 
0.54 

 
mg/kg  

SW101 
 
52SD101 

 
Nov 1996 

 
Metals 

 
Barium 

 
108

 
 

 
0.13 

 
mg/kg  

SW101 
 
52SD101 

 
Nov 1996 

 
Metals 

 
Cadmium 

 
0.3

 
 

 
0.07 

 
mg/kg  

SW101 
 
52SD101 

 
Nov 1996 

 
Metals 

 
Chromium 

 
23.4

 
J 

 
0.13 

 
mg/kg  

SW101 
 
52SD101 

 
Nov 1996 

 
Metals 

 
Lead 

 
13

 
 

 
0.23 

 
mg/kg  

SW101 
 
52SD101 

 
Nov 1996 

 
Metals 

 
Selenium 

 
0.96

 
 

 
0.49 

 
mg/kg  

SW101 
 
52SD108 

 
March 1998 

 
Metals 

 
Arsenic 

 
2.7

 
J 

 
0.45 

 
mg/kg  

SW102 
 
52SD102 

 
Nov 1996 

 
Metals 

 
Arsenic 

 
15.3

 
J 

 
0.5 

 
mg/kg  

SW102 
 
52SD102 

 
Nov 1996 

 
Metals 

 
Barium 

 
71.1

 
 

 
0.12 

 
mg/kg  

SW102 
 
52SD102 

 
Nov 1996 

 
Metals 

 
Cadmium 

 
0.26

 
 

 
0.06 

 
mg/kg  

SW102 
 
52SD102 

 
Nov 1996 

 
Metals 

 
Chromium 

 
17.1

 
J 

 
0.12 

 
mg/kg  

SW102 
 
52SD102 

 
Nov 1996 

 
Metals 

 
Lead 

 
8.5

 
 

 
0.21 

 
mg/kg  

SW102 
 
52SD109 

 
March 1998 

 
Metals 

 
Arsenic 

 
3.6

 
J 

 
0.48 

 
mg/kg  

SW103 
 
52SD103 

 
Sept 1997 

 
Metals 

 
Arsenic 

 
3.5

 
 

 
0.91 

 
mg/kg  

SW104 
 
52SD104 

 
Sept 1997 

 
Metals 

 
Arsenic 

 
2

 
 

 
0.39 

 
mg/kg  

SW105 
 
52SD105 

 
Sept 1997 

 
Metals 

 
Arsenic 

 
3.4

 
 

 
0.38 

 
mg/kg  

SW106 
 
52SD106 

 
Sept 1997 

 
Metals 

 
Arsenic 

 
1.6

 
 

 
0.41 

 
mg/kg  

SW107 
 
52SD107 

 
Sept 1997 

 
Metals 

 
Arsenic 

 
6.5

 
 

 
0.48 

 
mg/kg  

SW108 
 
52SD110 

 
March 1998 

 
Metals 

 
Arsenic 

 
3.7

 
J 

 
0.45 

 
mg/kg  

SW109 
 
52SD111 

 
March 1998 

 
Metals 

 
Arsenic 

 
3

 
J 

 
0.37 

 
mg/kg  

SW110 
 
52SD112 

 
March 1998 

 
Metals 

 
Arsenic 

 
6.3

 
J 

 
0.43 

 
mg/kg 

 
J  - Indicates estimated value due to laboratory or data validation QA/QC criteria not being met 
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Table 4.2  FH-052 Analytes Detected in Surface Water Above Practical Quantitation 

Limits (PQLs) 

 
Location 

 
Sample 

ID 
 
Sampling Event 

 
Analysis Type 

 
Parameter 

 
Result 

 
PQL 

 
Units  

SW101 
 
52SW101 

 
Nov 1996 

 
Metals 

 
Barium 

 
73.7

 
 

 
0.3 

 
ug/l  

SW102 
 
52SW102 

 
Nov 1996 

 
Metals 

 
Barium 

 
70.3

 
 

 
0.3 

 
ug/l 





 

 
 14 

4.2.1 Sediment Analytical Results 
 
Inorganic constituents including arsenic, barium, cadmium, chromium, lead, and selenium were detected in 
sediments at concentrations greater than the PQLs during the November 1996 sampling event.  Arsenic was the 
only constituent analyzed in the second and third sampling events and was found to be greater than the PQL in 
all samples.  Table 4.1 presents all the analytes detected above PQLs for sediments.  The range of 
concentrations for these analytes in FH-052 samples are; arsenic (1.6 ppm to 21.1 J ppm), barium (71.1 ppm to 
108 ppm), cadmium (0.26 ppm to 0.3 ppm), chromium (17.1 J ppm to 23.4 J ppm), lead (8.5 ppm to 13 ppm), 
and selenium (0.96 ppm).  No volatile or semivolatile compounds were detected at FH-052 in sediments at 
concentrations greater than PQLs.   
 
4.2.2 Drainage Ditch Surface Water Results 
 
Barium was the only constituent detected in the surface water samples at concentrations above PQLs (see  
Table 4.2).  The concentration of barium in the surface water samples was 73.7 ppb at SW101 and 70.3 ppb at 
SW102.  No volatile or semivolatile compounds were detected at FH-052 in surface water samples at 
concentrations greater than PQLs.   
 
4.2.3 Disposition of Investigation Derived Waste 
 
No solid or liquid investigation derived waste (IDW) was generated during sampling at FH-052.  Any sediment 
that remained after the sample container was filled was placed back into the ditch.   
 
4.3 BACKGROUND CHARACTERIZATION AND COMPARISONS WITH WASTE UNIT 
 SAMPLING RESULTS 
 
In order to characterize naturally occurring constituents in soils and sediments at Fort Hood, samples were 
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 B and C, respectively. 
 
Site-wide background samples were analyzed for the following metals:  arsenic, barium, cadmium, chromium, 
lead, mercury, selenium, and silver.  No quality assurance/quality control (QA/QC) problems were encountered 
with the background data set for arsenic, barium, cadmium, chromium, and lead.  There were only 40 valid 
background sample results for selenium due to QA/QC problems with the selenium data.  A discussion of the 
data QA/QC is presented in Section 6.1.  Mercury was detected in only 1 of 43 subsurface soil samples and 
selenium in 2 of 40 background subsurface samples.  Silver was not detected in any background soil samples.   
In addition to these site-wide background samples, ten additional soil background samples were taken during 
the September 1997 sampling event at locations parallel to and outside the influence of the drainage ditch to 
determine background arsenic concentrations specific to FH-052 (Figure 4.3).  The site-wide background 
results were used for comparison and characterization purpose of the first sampling event.  The second and 
third sampling event results were compared to the arsenic background values specific to FH-052.   
 
Two statistical methods presented in Section 6 of the Final RCRA Facility Investigation Work Plan (USACE 
1995) can be used to determine if there is a statistically significant difference between background soil 
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concentrations and the concentrations of metals detected in SWMU samples.  The flow chart from the Final 
RCRA Facility Investigation Work Plan for 35 SWMUs  (USAE 1995) used for the statistical evaluations is 
provided in Appendix D.  Background statistical calculations were determined by combining metals results 
from surface soils (0-2 ft) and subsurface soils (>2 ft) into one background data set.  The methods include: (1) 
a 95% upper tolerance limit (UTL) calculation, and (2) an overall data set mean background concentration. 
 
The primary statistical method for screening data is to compare SWMU data to the respective background 95% 
UTL values.  A site-wide 95% background UTL value was calculated for arsenic, barium, cadmium, 
chromium, and lead.  The 95% UTL is an estimate of the 95th percentile of the population of background 
concentrations, such that, with a high degree of confidence, 95% of all background concentrations would be 
less than the UTL value.  Results of the 95% UTL calculation are presented in Table 4.3.   For inorganic 
parameters where there were fewer than 50% detects, and the distribution was neither normal nor lognormal, 
the maximum detected concentration was used in place of the 95% UTL.  Concentrations of mercury and 
selenium in the background samples met these criteria and the maximum detected concentrations for mercury 
and selenium were used as the background screening criteria.  For inorganic parameters where there were no 
detects, such as silver in this data set, the PQLs were used in place of the 95% UTLs as the background 
comparison value.  Appendix D contains spreadsheets of the Shapiro Wilks test on the background data for 
distribution, and results of the 95% UTL calculations for the background data.   
 
At FH-052 during the second sampling event in September 1997, background samples were collected for 
arsenic specific to this SWMU.  A second 95% background UTL for arsenic was calculated specifically for 
FH-052.  This value is presented in Table 4.3 and was used for screening the data from the second and third 
sampling events. 
 
The second statistical method that could be used compares the mean concentration for each metal in 
background samples to the mean for each metal in the SWMU samples.  The potential contaminant of concern 
after the first sampling event was arsenic.  Since it is not statistically reliable to conduct calculations on two 
data points no comparison of the means was conducted for the first round of data.   The arsenic results of the 
second and third sampling events were less than the 95% UTL developed specifically for arsenic at FH-052, 
therefore it was not necessary to conduct the second statistical methods calculations.   
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Table 4.3  Statistical Analysis of 95% UTL Concentrations 
 Background Soils 

 
 
 
Analyte (units) 

 
 

Mean 

 
 

95% UTL 

 
Maximum 

Detect 

 
Results > 

PQL 

 
Distribution 

 
Arsenic (mg/kg) 

 
4.3500 

 
9.19 

 
11.6 

 
43/43 

 
N 

 
Arsenic (mg/kg)1 

 
6.8300 

 
8.42 

 
7.8 

 
10/10 

 
N 

 
Barium (mg/kg) 

 
30.19 

 
157.3 

 
155.0 

 
43/43 

 
L 

 
Cadmium (mg/kg) 

 
0.15 

 
0.67 

 
0.79 

 
36/44 

 
L 

 
Chromium (mg/kg) 

 
7.32 

 
24.88 

 
23.6 

 
44/44 

 
L 

 
Lead (mg/kg) 

 
5.77 

 
19.0 

 
33.20 

 
44/44 

 
L 

 
Mercury (mg/kg) 

 
0.0400 

 
0.04* 

 
0.04 

 
1/44 

 
D 

 
Selenium (mg/kg) 

 
0.345 

 
0.44* 

 
0.44 

 
2/40 

 
D 

 
Silver (mg/kg) 

 
0.218 

 
** 

 
ND 

 
0/44 

 
D 

 
Results less than the detection limit were set to 2 the reported detection limit. 
L-distribution most similar to lognormal. 
N-distribution most similar to normal. 
D-distribution not determined because fewer than five detects or less than 50% detects. 
 
1- Arsenic results of a special FH-052 background sampling event to provide site specific arsenic 
information.  This 95% UTL result is used for screening of the data from the second and third sampling 
events at FH-052. 
 
*UTL -maximum detected 
** The 95% UTL could not be calculated due to no detects in the background data set, therefore, the PQL 
is used as the background comparison value.  
ND - Not Detected 
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5.0   SCREENING ANALYSIS 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 95% UTL background concentrations or analytical practical 
quantitation limit (PQL) values, whichever are greater.  RRSs Number 2 are health-based standards and criteria 
that are deemed protective of human health or the environment.  The TNRCC RRSs have been used to screen 
the data generated at FH-052 to determine whether or not constituents are present at the site at concentrations 
that warrant further investigation. 
 
The TNRCC RRSs Number 1 were used to determine if there has been a release of hazardous constituents 
from the site.  In order to determine whether there has been a release at FH-052, sediment sample results were 
compared to the 95% UTL background concentration levels.  Initially, background soil levels were determined 
for 8 metals in November 1996 and the results are presented in Section 4.3.  Since there is no current known 
source for arsenic at FH-052, it was determined that additional site specific arsenic background samples for 
FH-052 were needed and these were collected in September 1997.  Metals detected above background levels 
are considered a potential release from the unit.   
 
In order to determine whether or not the concentrations of arsenic detected at FH-052 warrant further action, 
sample results were screened against the TNRCC RRS Number 2 for arsenic.   However, based on a letter from 
Dan Pearson of the TNRCC, the TNRCC RRS Number 2 cleanup standards for arsenic were below common 
background levels and a cleanup level of 20 ppm for arsenic in soils was recommended.  A copy of this letter is 
provided in Appendix E.  This numerical value is deemed protective of human health and is based on the 
residential soil exposure pathway only.   
 
5.1 DITCH SEDIMENT SCREENING RESULTS 
 
Inorganic constituents including arsenic, barium, cadmium, chromium, lead, and selenium were detected in 
sediments at concentrations greater than the PQLs during the November 1996 sampling event.  The  results 
from these sediment samples were compared to the 95% UTL background soil value and TNRCC RRS 
Number 2 (or MSCs).  Ditch sediments were compared to background or risk-based soil criteria because the 
sediments have characteristics more consistent with soils.  Table 5.1 lists those constituents detected in 
drainage ditch sediments above background 95% UTL and TNRCC RRS Number 2 criteria (arsenic 20 ppm). 
Appendix F contains all of the results above PQL and the respective screening criteria.  The maximum 
concentration of arsenic detected in FH-052 sediments was 21.7 J ppm at location SW101.  This sample was 
collected during the first sampling event.  Subsequent sampling of the same location under similar conditions 
indicates that arsenic is not present in sediments above the 95% UTL.  Based on these results, there is no risk 
to human health or the environment from the sediments at this unit.  
 
5.2  SURFACE WATER SCREENING RESULTS  
 
There are no background values for surface water at Fort Hood.   Analytes detected above the PQL in surface 
water samples collected from the ditch were screened using TNRCC RRSs or MSCs for groundwater.  These 
criteria are based on a residential drinking water intake scenario.  Barium was detected at levels above the PQL 
but less than the TNRCC RRSs Number 2, 30 TAC 335 groundwater criteria, and the maximum contaminant 
level (MCL) in drinking water of 2.0 ppm.  At concentrations less than the MCL barium poses no risk to 
human health or the environment.  
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Table 5.1  FH-052 Analytes Above Screening Criteria 

 
Screening Information 

 
Location 

 
Sample 

ID 

 
Parameter 

 
Result 

 
Units 

 
Criterion 

 
Concentration 

 
Units  

SW101a
 
52SD101

 
Arsenic 21.1 J mg/kg TNRCC and EPA recommendation 20 mg/kg

 
 
J  - Indicates estimated value due to laboratory or data validation of QA/QC parameters. 
 
 a From the first sampling event  
 b TNRCC and EPA recommended background arsenic criteria for soils using a residential exposure pathway (see memo in Appendix E) 
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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-052 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 issue a Chemical Quality 
Assurance Report (CQAR).  According to the CQAR for FH-052 one soil sample was analyzed in triplicate 
and one in duplicate for arsenic with no potential weaknesses in the data. 
 
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-052 data that were reviewed as a function 
of the data validation task met project data quality objectives, and are usable data with the exception of the 
selenium results for 10 background soil samples. The selenium results where rejected due to unacceptable 
matrix spike recoveries and were therefore excluded from background calculations.   The rejected background 
data had no impact on the FH-052 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 A.    
 
6.2  INVESTIGATION RESULTS 
 
The data set for FH-052 and the quality of the data are usable to meet the objectives of the RFI as described in 
Section 4.0 of this report.  A total of twelve sediment samples were collected from ten ditch locations and 
analyzed according to the Final RCRA Facility Investigation Work Plan for 35 SWMUs (USACE 1995) and 
modifications to the Work Plan.  Ditch samples were collected from two locations during the first round 
collected in November 1996, five locations during the second sampling event in September 1997, and five 
locations during the third sampling event in March 1998 (original two locations plus three more locations 
between those of the first and second sampling event).  The number and location of the samples were adequate 
to provide information regarding the presence/absence of contamination and the characterization of the lateral 
extent of potential contamination.   
 
Results of the initial round of sediment analysis indicated that only arsenic exceeded site background reference 
concentrations.  No VOCs or SVOCs were detected at concentrations greater than PQLs.  In order to determine 
the lateral extent of the potential arsenic contamination and to determine FH-052 specific background 
concentrations, further investigation was needed.  The second sampling event included provisions to collect (1) 
background arsenic from outside the influence of the drainage ditch at FH-052, and (2) additional ditch 
sediment samples downstream of the original locations to determine the possible extent of lateral 
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contamination.  No arsenic was detected in the second sampling event at concentrations greater than either the 
original site-wide or new FH-052 specific arsenic 95% UTL background concentrations (TNRCC RRSs 
Number 1).  To ensure that the potential arsenic contamination didn=t exist between the first and second 
sampling event locations, it was  determined  that additional samples for arsenic analysis would be taken at the 
original locations and three points between the first and second sampling events.  This sampling was conducted 
in March of 1998 and the results indicated that arsenic was not present at FH-052 above the site-wide or FH-
052 specific 95% UTL background concentrations.   
 
The detection of arsenic in the first sampling event is not supported by the subsequent sampling events. The 
highest concentration of arsenic was an estimated value of 21.1 ppm which approximates the TNRCC and EPA 
recommended screening value of 20 ppm for arsenic.  There is no known source for the arsenic contamination 
at the site other than possible historical pesticide applications that incorporated arsenic in the formula.  Arsenic 
is ubiquitous in soils which has been a widely recognized problem by both the TNRCC and EPA (see memo in 
Appendix E).  With all of the follow up investigations at FH-052, the detection of arsenic in the first sampling 
event was more likely a random occurrence rather than a true indication of in-place contamination at FH-052.  
 
Barium was detected in the surface water above the PQL but less than TNRCC RRSs Number 2 and the MCL 
for barium of 2.0 ppm.  Based on discussions with the TNRCC about initial FH-052 findings, no additional 
sampling for surface water was designated for the second and third sampling events.  The surface water in the 
ditch has intermittent flow, and final disposition of the water is monitored at an outfall by a National Pollution 
Discharge Elimination System (NPDES) permit.  The detected barium concentrations at FH-052 did not 
exceed permit limits.  
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7.0  CONCLUSIONS AND RECOMMENDATIONS 
 
Initial investigation of FH-052 in November 1996 indicated arsenic was present in the drainage ditch samples 
at locations SW101 (21.1 J ppm) and SW102 (15.3 J ppm) above TNRCC RRS Number 1.  Subsequent 
sampling of the same locations indicate that arsenic concentrations were 2.7 J ppm and 3.6 J ppm, respectively, 
which are below the TNRCC RRS Number 1 value.   Arsenic is an element that is ubiquitous in soils.  There is 
no current known source for the potential arsenic contamination, which indicates that the initial arsenic 
concentrations detected at the two sample locations were a random occurrence rather than fixed in-place 
contamination.  Barium was detected in surface water during the first sampling event at concentrations less 
than TNRCC RRS Number 2 (MCL for drinking water).  The intermittent flow of surface water in the drainage 
ditches at FH-052 and the low barium concentrations indicate there is no risk to human health or the 
environment.  Consequently, the analytical results for FH-052 sediment and surface water samples indicate the 
drainage ditches have not been contaminated by the nearby wash racks.  Based on the results of this RFI 
investigation, FH-052 should be considered closed under TNRCC RRSs Number 1 and no further action is 
recommended. 
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Analytical Sample Results 

















































































































 

 

Appendix B 
 
 

Background Sample Results 



































 

 

Appendix C 
 
 

Background Soil Boring Logs 



10
-2

0-
19

99
t:\

go
v\

co
e\

fth
oo

d\
bo

rin
gl

og
s\

fh
bk

g\
SB

10
1.

BO
R

Fort Worth, Texas
Fort Worth District

U. S. Army Corp of Engineers

Boring FHBKG-SB101
(Page 1 of 1)

FHBKG : Background
Start Date : 12/10/96
End Date : 12/10/96
Northing Coord. : 3446458.08 m
Easting Coord. : 61375.50 m UTM 14 North
Total Depth of Boring : 18.5 feet

Drilling Company : Terra-Mar
Driller : Bill Christopher
Designation of Drill : Mobile Drill B-59
Type of Drill Rig : Hollow Stem Auger
Geologist : Jeff DeVaughn
Depth to Bedrock : 15.0 feet
Depth Drilled Into Rock: 3.5 feet
Borehole Diameter : 8 inches
Sampling Equipment : 4.25'' Augers

: CME Sampler 5' long

Depth
in feet

 0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Surf.
Elev.

887.80ft

887

886

885

884

883

882

881

880

879

878

877

876

875

874

873

872

871

870

869

868

U
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CL

CH

CL
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R
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s

DESCRIPTION

Topsoil. 0.0-0.5' bgs.; weathered tan limestone.
CLAY; weathered limestone fragments; damp; soft; 
moderately plastic; 10YR5/4 yellowish brown.

CLAY, fat; fewer fragments; damp; firm; highly plastic; 
mottled 10YR6/6 brownish yellow and 2.5Y7/1 light gray.

Silty CLAY; dry; firm; non-plastic; 10YR6/6 brownish 
yellow.

LIMESTONE, weathered; dry; blue-gray.

Bottom of Boring @ 18.5' bgs.

Same as above; dry.

Same as above; dry; more weathered limestone.

Same CLAY as above; more silty; interbedded with 
weathered limestone; dry.

Same as above; dry.

Same as above; interbedded with tan weathered 
limestone; dry.

REMARKS

No sample recovery.

Sample BKSB101 collected 2.0-2.5' bgs.

Description from soil cuttings.

Sample BKSB102 collected 4.0-4.7' bgs.

Description from soil cuttings.

Sample BKSB103 collected 10.5-11.0' bgs.

Description from soil cuttings.

Soil colors from Munsell Soil Color Chart, 1992 Revised Edition.
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Fort Worth, Texas
Fort Worth District

U. S. Army Corp of Engineers

Boring FHBKG-SB102
(Page 1 of 1)

FHBKG : Background
Start Date : 12/12/96
End Date : 12/12/96
Northing Coord. : 3446503.40 m
Easting Coord. : 613980.64 m UTM 14 North
Total Depth of Boring : 19.5 feet

Drilling Company : Terra-Mar
Driller : Bill Christopher
Designation of Drill : Mobile Drill B-59
Type of Drill Rig : Hollow Stem Auger
Geologist : Jeff DeVaughn
Depth to Bedrock : 16.0 feet
Depth Drilled Into Rock: 3.5 feet
Borehole Diameter : 8 inches
Sampling Equipment : 4.25'' Augers

: CME Sampler 5' long

Depth
in feet

 0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Surf.
Elev.

912.28ft

912

911

910

909

908

907

906

905

904

903

902

901

900

899

898

897

896

895

894

893

U
SC
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CL

CL

CL
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G
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DESCRIPTION

Topsoil. 0.0-0.4' bgs.
Silty CLAY; weathered limestone fragments; dry; firm;  
non-plastic; mottled 10YR5/3 brown and 10YR8/2 very 
pale brown.

LIMESTONE, weathered, tan; and Silty Clay interbeds; 
dry.

Zones of limestone and highly indurated silty clay 
(weathered limestone?); shell fragments; roots; dry; very 
hard; 2.5Y8/2 pale yellow.

LIMESTONE, weathered; dry; blue-gray.

Bottom of Boring @ 19.5' bgs.

Same as above; dry.

Same as above; dry.

Same as above; dry.

Same as above; dry.

Same as above; dry.

Same as above; dry.

REMARKS

Sample BKSB121, duplicate BKSB202, and split sample 
BKSB302 collected 0.0-0.5' bgs.

Description from soil cuttings.

Sample BKSB122 collected 14.0-14.5' bgs.

Sample BKSB123 collected 19.0-19.5' bgs.

Description from soil cuttings.

Soil colors from Munsell Soil Color Chart, 1992 Revised Edition.
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Fort Worth, Texas
Fort Worth District

U. S. Army Corp of Engineers

Boring FHBKG-SB103
(Page 1 of 1)

FHBKG : Background
Start Date : 12/10/96
End Date : 12/10/96
Northing Coord. : 3447405.80 m
Easting Coord. : 606690.49 m UTM 14 North
Total Depth of Boring : 17.0 feet

Drilling Company : Terra-Mar
Driller : Bill Christopher
Designation of Drill : Mobile Drill B-59
Type of Drill Rig : Hollow Stem Auger
Geologist : Jeff DeVaughn
Depth to Bedrock : 15.0 feet
Depth Drilled Into Rock: 2.0 feet
Borehole Diameter : 8 inches
Sampling Equipment : 4.25'' Augers

: CME Sampler 5' long

Depth
in feet

 0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Surf.
Elev.

795.26ft

795

794

793

792

791

790

789

788

787

786

785

784

783

782

781

780

779

778

777

776

U
SC
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CL

CL

CL

CL
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G
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W
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DESCRIPTION

Topsoil. 0.0-0.2' bgs.; weathered tan limestone.
Interbedded Silty and pebbly CLAY; 40% coarse sand to 
pebble sized angular to subrounded fragments; dry; 
moderately plastic; thin layers of 10YR8/4 very pale 
brown and 10YR3/2 very dark grayish brown.

Same as above; weathered, tan limestone fragments; 
dry.

Same as above; interbeds of limestone; dry.

Silty CLAY; weathered limestone fragments; damp; firm; 
moderately plastic; mottled 10YR8/2 very pale brown and 
10YR6/4 light yellowish brown.
LIMESTONE, weathered; dry; blue-gray.

Bottom of Boring @ 17.0' bgs.

Same as above; no pebbles; dry.

Same as above; dry.

Same as above; dry.

Same as above; except more medium to coarse sand; 
dry; soft; non-plastic.

Same as above; dry.

REMARKS

Sample BKSB104 collected 0.0-0.5' bgs.

Description from soil cuttings.

Sample BKSB105 collected 4.0-4.5' bgs.

Sample BKSB106 collected 9.0-9.5' bgs.

Sample BKSB107 collected 14.0-15.0' bgs.

Description from soil cuttings.

Soil colors from Munsell Soil Color Chart, 1992 Revised Edition.
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Fort Worth, Texas
Fort Worth District

U. S. Army Corp of Engineers

Boring FHBKG-SB104
(Page 1 of 1)

FHBKG : Background
Start Date : 12/11/96
End Date : 12/11/96
Northing Coord. : 3447780.16 m
Easting Coord. : 613523.75 m UTM 14 North
Total Depth of Boring : 24.0 feet

Drilling Company : Terra-Mar
Driller : Bill Christopher
Designation of Drill : Mobile Drill B-59
Type of Drill Rig : Hollow Stem Auger
Geologist : Jeff DeVaughn
Depth to Bedrock : 24.0 feet
Depth Drilled Into Rock: NA
Borehole Diameter : 8 inches
Sampling Equipment : 4.25'' Augers

: CME Sampler 5' long

Depth
in feet

 0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Surf.
Elev.

896.29

896

895

894

893

892

891

890

889

888

887

886

885

884

883

882

881

880

879

878

877

876

875

874

873

872

U
SC

S

CL

 LS

CL

CL

CL

CL
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G
R
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H
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W
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DESCRIPTION

Topsoil. 0.0-1.0' bgs.; weathered tan limestone.

Silty CLAY; trace organics; weathered limestone 
fragments; damp; soft; low plasticity; 2.5Y7/6 yellow.

LIMESTONE, weathered; tan.

Silty CLAY as above; dry.

Silty CLAY and weathered LIMESTONE interbeds.

Silty CLAY as above; dry.
Silty CLAY and weathered LIMESTONE interbeds.

Bottom of Boring at 24.0' bgs.

Same as above.

Same as above; no organics; dry; 10YR7/8 yellow mottle.

Same as above; slightly more silty; dry; hard; brittle.

weathered limestone as above.

Same as above; dry.

Same as above; dry.
Blue-gray weathered limestone fragments; dry.

REMARKS

Sample BKSB108 collected 0.0-1.0' bgs.

Description from soil cuttings.

Sample BKSB109 collected 4.0-5.0' bgs.

Description from soil cuttings.

Description from soil cuttings.  Hard drilling.

Sample BKSB110 collected 11.0-11.5' bgs.

Geotechnical sample collected 12.0-13.0' bgs.

Description from soil cuttings.

Sample BKSB111 collected 18.0-18.5' bgs.

Description from soil cuttings.

Soil colors from Munsell Soil Color Chart, 1992 Revised Edition.



10
-2

0-
19

99
t:\

go
v\

co
e\

fth
oo

d\
bo

rin
gl

og
s\

fh
bk

g\
SB

10
5.

BO
R

Fort Worth, Texas
Fort Worth District

U. S. Army Corp of Engineers

Boring FHBKG-SB105
(Page 1 of 1)

FHBKG : Background
Start Date : 12/11/96
End Date : 12/11/96
Northing Coord. : Not
Easting Coord. : Surveyed
Total Depth of Boring : 24.0 feet

Drilling Company : Terra-Mar
Driller : Bill Christopher
Designation of Drill : Mobile Drill B-59
Type of Drill Rig : Hollow Stem Auger
Geologist : Jeff DeVaughn
Depth to Bedrock : 24.0 feet
Depth Drilled Into Rock: NA
Borehole Diameter : 8 inches
Sampling Equipment : 4.25'' Augers

: CME Sampler 5' long

Depth
in feet

 0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Surf.
Elev.
NS

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

-20

-21

-22

-23

-24

U
SC

S

GP

CL

CH

CL

CL

CL

 LS

G
R

AP
H

IC

W
at

er
 L

ev
el

s

DESCRIPTION

GRAVEL (graded area).

Silty CLAY; weathered limestone fragments; dry; firm; 
non-plastic; 2.5Y6/4 light yellowish brown.

CLAY, fat; dry; firm; highly plastic; mottled 2.5Y6/4 light 
yellowish brown and 10YR6/6 brownish yellow.
Silty CLAY and LIMESTONE interbeds; dry; firm; 2.5Y6/4 
light yellowish brown.

Same as above; more silt; dry; hard; brittle; non-plastic.
Same as above with weathered limestone interbeds.

Bottom of Boring at 24.0' bgs.

Same as above; dry.

Same as above; dry.

Same as above; dry; moderately plastic.

Same as above; dry.

Same as above; dry.

Blue-gray weathered limestone; dry; hard drilling to 24.0'.

REMARKS

Sample BKSB112 collected 1.0-1.5' bgs.

Description from soil cuttings.

Sample BKSB113 collected 4.0-5.0' bgs.

Description from soil cuttings.

Sample BKSB114 collected 11.0-12.0' bgs.

Description from soil cuttings.

Sample BKSB115 collected 15.0-15.5' bgs.

Description from soil cuttings.

Sample BKSB116 collected 22.0-22.5' bgs.

Soil colors from Munsell Soil Color Chart, 1992 Revised Edition.
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Fort Worth, Texas
Fort Worth District

U. S. Army Corp of Engineers

Boring FHBKG-SB106
(Page 1 of 1)

FHBKG : Background
Start Date : 12/12/96
End Date : 12/12/96
Northing Coord. : Not
Easting Coord. : Surveyed
Total Depth of Boring : 25.5 feet

Drilling Company : Terra-Mar
Driller : Bill Christopher
Designation of Drill : Mobile Drill B-59
Type of Drill Rig : Hollow Stem Auger
Geologist : Jeff DeVaughn
Depth to Bedrock : 25.5 feet
Depth Drilled Into Rock: NA
Borehole Diameter : 8 inches
Sampling Equipment : 4.25'' Augers

: CME Sampler 5' long

Depth
in feet

 0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Surf.
Elev.
NS

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

-20

-21

-22

-23

-24

-25

-26

-27

-28

-29

U
SC

S

CL

CL

SM

SP

SW

 LS

G
R

AP
H

IC

W
at

er
 L

ev
el

s

DESCRIPTION

Silty CLAY; weathered limestone fragments; dry; firm; 
non-plastic; mottled 2.5Y7/6 yellow and 10YR6/6 
brownish yellow.

Same as above with weathered limestone interbeds.

Silty SAND, fine; dry; non-plastic; carbonate (HCL fizz); 
2.5Y8/4 pale yellow.

Same as above SAND, fine; except no silt.

SAND, fine; dry; soft; non-carbonate; 2.5Y8/4 pale 
yellow.

LIMESTONE, weathered; dry; tan.

Blue-gray weathered limestone; dry.
Bottom of Boring at 25.5' bgs.

Same as above; dry.

Same as above with trace sand; dry.

Same as above; dry.

Same as above except color change to 19YR8/2 very 
pale brown.

Same as above; dry.

Same as above; dry.

REMARKS

Sample BKSB117 collected 0.0-1.0' bgs.

Geotechnical sample collected 3.0-4.0' bgs.

Sample BKSB118 collected 9.0-9.5' bgs.

Description from soil cuttings.

Sample BKSB119 collected 14.0-14.5' bgs.

Description from soil cuttings.

Sample BKSB120 collected 19.0-20.0' bgs.

Description from soil cuttings.

Soil colors from Munsell Soil Color Chart, 1992 Revised Edition.
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Fort Worth, Texas
Fort Worth District

U. S. Army Corp of Engineers

Boring FHBKG-SB107
(Page 1 of 1)

FHBKG : Background
Start Date : 12/12/96
End Date : 12/12/96
Northing Coord. : 3438421.71 m
Easting Coord. : 612222.83 m UTM 14 North
Total Depth of Boring : 6.0 feet

Drilling Company : Terra-Mar
Driller : Bill Christopher
Designation of Drill : Mobile Drill B-59
Type of Drill Rig : Hollow Stem Auger
Geologist : Jeff DeVaughn
Depth to Bedrock : 1.7 feet
Depth Drilled Into Rock: 4.3 feet
Borehole Diameter : 8 inches
Sampling Equipment : 4.25'' Augers

: CME Sampler 5' long

Depth
in feet

 0

1

2

3

4

5

6

7

8

9

10

Surf.
Elev.
NS

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

U
SC

S

CL

 LS

G
R

AP
H

IC

W
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s

DESCRIPTION

Silty CLAY; weathered limestone fragments; dry; hard; 
non-plastic; mottled 10YR6/8 brownish yellow and 
10YR6/2 light brownish gray.

LIMESTONE, weathered, fossiliferous; Blue-Gray; 
2.5Y6/1 gray.

Bottom of Boring at 6.0' bgs.

Same as above

Same as above

REMARKS

Sample BKSB124 collected 0.0-1.0' bgs.

Description from soil cuttings.

Sample BKSB125 collected 4.0-4.5' bgs.

Description from soil cuttings.

Sample BKSB126 collected 5.5-6.0' bgs.

Soil colors from Munsell Soil Color Chart, 1992 Revised Edition.
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Fort Worth, Texas
Fort Worth District

U. S. Army Corp of Engineers

Boring FHBKG-SB108
(Page 1 of 1)

FHBKG : Background
Start Date : 01/14/97
End Date : 01/14/97
Northing Coord. : Not
Easting Coord. : Surveyed
Total Depth of Boring : 17.0 feet

Drilling Company : Terra-Mar
Driller : Bill Christopher
Designation of Drill : Mobile Drill B-59
Type of Drill Rig : Hollow Stem Auger
Geologist : Jeff DeVaughn
Depth to Bedrock : 15.0 feet
Depth Drilled Into Rock: 2.0 feet
Borehole Diameter : 8 inches
Sampling Equipment : 4.25'' Augers

: CME Sampler 5' long

Depth
in feet

 0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Surf.
Elev.
NS

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

U
SC

S

CL

 LS

G
R

AP
H

IC

W
at

er
 L

ev
el

s

DESCRIPTION

Topsoil 0.0-0.4'
Silty CLAY; weathered limestone fragments; dry; firm; 
non-plastic; 10YR6/8 brownish yellow.

LIMESTONE, weathered; blue-gray.

Bottom of Boring at 17.0' bgs.

Same as above; dry.

Same as above; dry; mottled with 2.5Y7/3 pale yellow.

Same as above; dry.

Same as above; dry.

Same as above; dry.

Same as above; less silty; dry.
Same as above; dry.

Same as above; dry.

REMARKS

Sample BKSB135 collected 0.0-1.0' bgs.

Description from soil cuttings.

Sample BKSB136 collected 5.0-5.5' bgs.

Description from soil cuttings.

Sample BKSB137 collected 9.0-9.5' bgs.

Description from soil cuttings.

Sample BKSB138 collected 14.0-14.5' bgs.

Sample BKSB139 collected 16.5-17.0' bgs.

Soil colors from Munsell Soil Color Chart, 1992 Revised Edition.
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Fort Worth, Texas
Fort Worth District

U. S. Army Corp of Engineers

Boring FHBKG-SB109
(Page 1 of 1)

FHBKG : Background
Start Date : 01/15/97
End Date : 01/15/97
Northing Coord. : 3471041.79 m
Easting Coord. : 626015.26 m UTM 14 North
Total Depth of Boring : 24.0 feet

Drilling Company : Terra-Mar
Driller : Bill Christopher
Designation of Drill : Mobile Drill B-59
Type of Drill Rig : Hollow Stem Auger
Geologist : Jeff DeVaughn
Depth to Bedrock : Not Encountered
Depth Drilled Into Rock: NA
Borehole Diameter : 8 inches
Sampling Equipment : 4.25'' Augers

: CME Sampler 5' long

Depth
in feet

 0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Surf.
Elev.

730.62ft

730

729

728

727

726

725

724

723

722

721

720

719

718

717

716

715

714

713

712

711

710

709

708

707

706

U
SC

S

CL

CL

SM

GP

G
R

AP
H

IC

W
at

er
 L

ev
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s

DESCRIPTION

Silty CLAY; trace roots; trace rock fragments <1cm, 
angular to subrounded; damp; highly plastic; 5YR2.5/1 
black.

Silty CLAY; trace weathered limestone fragments; dry; 
stiff; non-plastic; 7.5YR6/4 light brown.

Silty SAND, fine to medium; moist; soft; moderately 
plastic; 7.5Y6/8 reddish yellow and 7.5 YR7/1 light gray.
Bottom of boring at 24.0' bgs. GRAVEL,angular;saturated

Same as above; damp.

Same as above; damp.

Some sand, fine, from 8-9' bgs.

Same as above; dry.

Same as above except rock fragments (mostly 
weathered limestone) up to 20% of total matrix.

Same as above; dry.

Same as above; with limestone fragments up to 40%; 
also 10% fine sand; dry.

Same as above; dry.

Same as above; dry.

Same as above; dry.

REMARKS

Sample BKSB140 collected 0.0-1.0' bgs.

Description from soil cuttings.

Sample BKSB141 collected 4.0-5.0' bgs.

Description from soil cuttings.

Sample BKSB142 collected 9.0-10.0' bgs.

Description from soil cuttings.

Sample BKSB143 collected 14.5-15.0' bgs.

Description from soil cuttings.

Sample BKSB144 collected 19.0-19.3' bgs.

Description from soil cuttings.

Water in hole, attempted sample, no recovery in gravel at 24'

Soil colors from Munsell Soil Color Chart, 1992 Revised Edition.
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Fort Worth, Texas
Fort Worth District

U. S. Army Corp of Engineers

Boring FHBKG-SB110
(Page 1 of 1)

FHBKG : Background
Start Date : 12/13/96
End Date : 12/13/96
Northing Coord. : 3472081.13 m
Easting Coord. : 626432.83 m UTM 14 North
Total Depth of Boring : 34.5 feet

Drilling Company : Terra-Mar
Driller : Bill Christopher
Designation of Drill : Mobile Drill B-59
Type of Drill Rig : Hollow Stem Auger
Geologist : Jeff DeVaughn
Depth to Bedrock : Not Encountered
Depth Drilled Into Rock: NA
Borehole Diameter : 8 inches
Sampling Equipment : 4.25'' Augers

: CME Sampler 5' long

Depth
in feet

 0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Surf.
Elev.

729.66ft

729

728

727

726

725

724

723

722

721

720

719

718

717

716

715

714

713

712

711

710

709

708

707

706

705

704

703

702

701

700

699

698

697

696

695

694

693

692

691

690

U
SC

S

SM

SC

CL

SM
GW

G
R

AP
H

IC

W
at
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 L

ev
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s

DESCRIPTION

SAND, fine to medium; some silt; damp; soft; non-plastic; 
7.5YR5/6 strong brown.

Clayey SAND; damp; firm; moderately plastic; 2.5YR4/6 
red.

Silty CLAY; trace sand; trace tan weathered limestone 
fragments; dry; hard; 7.5YR6/6 reddish yellow.

Silty SAND, fine; trace gravel and coarse sand at bottom; 
saturated; non-plastic; 7.5Y6/6 reddish yellow.
SAND, coarse, and GRAVEL, poorly sorted, angular  to 
round; saturated; 1.5 water in hole.
Bottom of boring at 34.5' bgs.

Same as above; damp to moist.

Same as above; damp.

Same as above; damp.

Same as above; damp.

Same as above; slightly less clay; dry.

Same as above; dry.

Same as above; less clay; dry; color change 5YR5/6 
yellowish red.
Same as above; dry.
Same as above; dry;

Same as above; more clay; dry.

Same as above; dry.

Same as above; dry.

Same as above; dry.

Same as above; dry.

Same as above; dry.

Same as above; with more silt; moist; softer.

Same as above; except very silty; damp; soft.

REMARKS

Sample BKSB127 collected 0.0-1.0' bgs.

Sample BKSB128 collected 4.0-6.0' bgs.

Geotechnical sample collected 8.0-9.0' bgs.

Sample BKSB129 collected 10.0-11.0' bgs.

Sample BKSB130 collected 15.0-16.0' bgs.

Sample BKSB131 collected 20.0-21.0' bgs.

Sample BKSB132 collected 25.0-26.0' bgs.

Sample BKSB133 collected 30.0-31.0' bgs.

Sample BKSB134 collected 34.0-34.5' bgs.

Soil colors from Munsell Soil Color Chart, 1992 Revised Edition.
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Appendix F 
 
 

Screening Results 



 

 

 

 
Summary of Detected Analytical Results, Detection Limits, and Screening Criteria for FH-052 Samples 

 
Location 

 
Sample ID 

 
Depth 

 
Parameter 

 
Result 

 
PQL 

 
Units 

 
Screening Criteria 

 
Screening 

Value 
 

Units  
SW101 

 
52SD101 

 
-- 

 
Arsenic 

 
21.1 

 
J 

 
0.54

 
mg/kg 

 
Surface Soil Background 

 
9.2 

 
mg/kg  

SW101 
 
52SD101 

 
-- 

 
Barium 

 
108 

 
 

 
0.13

 
mg/kg 

 
Surface Soil Background 

 
157.3 

 
mg/kg  

SW101 
 
52SD101 

 
-- 

 
Cadmium 

 
0.3 

 
 

 
0.07

 
mg/kg 

 
Surface Soil Background 

 
0.67 

 
mg/kg  

SW101 
 
52SD101 

 
-- 

 
Chromium 

 
23.4 

 
J 

 
0.13

 
mg/kg 

 
Surface Soil Background 

 
24.88 

 
mg/kg  

SW101 
 
52SD101 

 
-- 

 
Lead 

 
13 

 
 

 
0.23

 
mg/kg 

 
Surface Soil Background 

 
19 

 
mg/kg  

SW101 
 
52SD101 

 
-- 

 
Selenium 

 
0.96 

 
 

 
0.49

 
mg/kg 

 
30 TAC 335 Industrial Soil GWP 

 
5 

 
mg/kg  

SW101 
 
52SD108 

 
-- 

 
Arsenic 

 
2.7 

 
J 

 
0.45

 
mg/kg 

 
Surface Soil Background 

 
9.2 

 
mg/kg  

SW102 
 
52SD102 

 
-- 

 
Arsenic 

 
15.3 

 
J 

 
0.5

 
mg/kg 

 
Surface Soil Background 

 
9.2 

 
mg/kg  

SW102 
 
52SD102 

 
-- 

 
Barium 

 
71.1 

 
 

 
0.12

 
mg/kg 

 
Surface Soil Background 

 
157.3 

 
mg/kg  

SW102 
 
52SD102 

 
-- 

 
Cadmium 

 
0.26 

 
 

 
0.06

 
mg/kg 

 
Surface Soil Background 

 
0.67 

 
mg/kg  

SW102 
 
52SD102 

 
-- 

 
Chromium 

 
17.1 

 
J 

 
0.12

 
mg/kg 

 
Surface Soil Background 

 
24.88 

 
mg/kg  

SW102 
 
52SD102 

 
-- 

 
Lead 

 
8.5 

 
 

 
0.21

 
mg/kg 

 
Surface Soil Background 

 
19 

 
mg/kg  

SW102 
 
52SD109 

 
-- 

 
Arsenic 

 
3.6 

 
J 

 
0.48

 
mg/kg 

 
Surface Soil Background 

 
7.32 

 
mg/kg  

SW103 
 
52SD103 

 
-- 

 
Arsenic 

 
3.5 

 
 

 
0.91

 
mg/kg 

 
Surface Soil Background 

 
9.2 

 
mg/kg  

SW104 
 
52SD104 

 
-- 

 
Arsenic 

 
2 

 
 

 
0.39

 
mg/kg 

 
Surface Soil Background 

 
9.2 

 
mg/kg  

SW105 
 
52SD105 

 
-- 

 
Arsenic 

 
3.4 

 
 

 
0.38

 
mg/kg 

 
Surface Soil Background 

 
9.2 

 
mg/kg  

SW106 
 
52SD106 

 
-- 

 
Arsenic 

 
1.6 

 
 

 
0.41

 
mg/kg 

 
Surface Soil Background 

 
9.2 

 
mg/kg  

SW107 
 
52SD107 

 
-- 

 
Arsenic 

 
6.5 

 
 

 
0.48

 
mg/kg 

 
Surface Soil Background 

 
9.2 

 
mg/kg  

SW108 
 
52SD110 

 
-- 

 
Arsenic 

 
3.7 

 
J 

 
0.45

 
mg/kg 

 
Surface Soil Background 

 
9.2 

 
mg/kg  

SW109 
 
52SD111 

 
-- 

 
Arsenic 

 
3 

 
J 

 
0.37

 
mg/kg 

 
Surface Soil Background 

 
9.2 

 
mg/kg  

SW110 
 
52SD112 

 
-- 

 
Arsenic 

 
6.3 

 
J 

 
0.43

 
mg/kg 

 
Surface Soil Background 

 
9.2 

 
mg/kg  

SW101 
 
52SW101 

 
-- 

 
Barium 

 
0.0737 

 
 

 
0.003

 
mg/L 

 
30 TAC 335 Groundwater 

 
2 

 
mg/L            



 

 

 
Summary of Detected Analytical Results, Detection Limits, and Screening Criteria for FH-052 Samples 

 
Location 

 
Sample ID 

 
Depth 

 
Parameter 

 
Result 

 
PQL 

 
Units 

 
Screening Criteria 

 
Screening 

Value 
 

Units 
SW102 52SW102 -- Barium 0.0703  0.003 mg/L 30 TAC 335 Groundwater 2 mg/L 
 
J  - Indicates estimated value due to laboratory or data validation QA/QC criteria not being met 
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