
 

 

 
 
 
 
 
 
 
 

Non-Time Critical Removal Actions Uranium 
and Lead Contaminated Soil Report, 

B-47 Crash Site, Abilene, TX  
 
 
 
 
 
 
 

DECEMBER 2011



 

 

(This page left intentionally blank)



 

 

 
 

 
 
 
 
 
 
 

Non-Time Critical Removal Actions Uranium 
and Lead Contaminated Soil Report, 

B-47 Crash Site, Abilene, TX 
 
 
 
 
 
 
 
 
 

Prepared by 
  

Sullivan – Arrowhead Federal Services JV 



 

 

 
 

(This page left intentionally blank)



NTCRA Uranium and Lead Contaminated Soils Report, B-47 Crash Site, Abilene, TX 

 i   

TABLE OF CONTENTS 

1.0  INTRODUCTION............................................................................................................. 1 
1.1  Introduction/Site Description .................................................................................. 1 

1.2  Project Description .................................................................................................. 1 

1.3  Remediation Activities............................................................................................ 2 

1.4  Final Status Survey ................................................................................................. 3 

2.0  SITE RESTORATION. .................................................................................................... 6 

3.0  CONCLUSION AND RECOMMENDATIONS. ........................................................... 6 

4.0  REFERENCES .................................................................................................................. 6 
 
APPENDICES 
 
APPENDIX A  FINAL STATUS OF SITE (COMPLETED BY THE AIR FORCE) 
APPENDIX B RELEASE SURVEY DOCUMENTS 
APPENDIX C CERTIFICATE OF DISPOSAL, MANIFEST, AND WASTE  
   PROFILING DOCUMENT 
APPENDIX D LAB RESULTS FOR SOIL ANALYSES AND SPLP 
APPENDIX E DAILY QUALITY CONTROL REPORTS 



NTCRA Uranium and Lead Contaminated Soils Report, B-47 Crash Site, Abilene, TX 

 ii   

ACRONYMS AND ABBREVIATIONS 

AEC   Atomic Energy Commission 
AFB    Air Force Base 
AFSC   Air Force Safety Center 
Air Force  U.S. Air Force 
AOI   Area of Interest 
cm   Centimeters 
CPM   Counts Per Minute 
DOT   Department of Transportation 
DU   Depleted Uranium 
EDi    Environmental Dimensions, Inc. 
FIDLER  Field Instrument for the Detection of Low-Energy Radiation 
HE   High Explosives 
HEU   Highly Enriched Uranium 
MARSSIM  Multi-Agency Radiation Survey and Site Investigation Manual 
mR/hour  Millirem Per Hour 
P Ci/g   Average Picocuries Per Gram 
PCL   Protection Concentration Limit 
SPLP   Synthetic Precipitation Leaching Procedure 
SSLs   Soil Screening Levels 
SU   Survey Unit 
SULLIVAN/AFS Sullivan-Arrowhead Federal Programs JV 
TCEQ   Texas Commission of Environmental Quality 
TRRP    Texas Risk Reduction Program 
USACE  U.S. Army Corps of Engineers 
USAFSAM  U.S. Air Force School of Aerospace Medicine 
 
 

 

 



 
NTCRA Uranium and Lead Contaminated Soils Report, B-47 Crash Site, Abilene, TX  
 

1 
 

1.0 INTRODUCTION 

1.1 Introduction/Site Description 

On 4 November 1958, a fire on-board a B-47 taking-off from Dyess AFB, caused a crash located 
approximately 4.5 miles southwest of the Dyess AFB flight line. The plane was carrying a full 
load of fuel and one nuclear weapon which caused on impact an explosion of the fuel and 
conventional high explosives (HE) in the nuclear weapon. The impact site was on private 
property that at the time was being cultivated for wheat. Within a couple of years after the 
accident and to present day, the land has supported cattle grazing operations. 

Teams from Dyess AFB and the Atomic Energy Commission (AEC) responded to the accident 
site, and removed aircraft debris and some weapon debris that was not scattered by the HE 
detonation action. Contaminants dispersed by the detonation included depleted uranium (DU), 
highly-enriched uranium (HEU), and lead. The amount of these materials in the weapon remains 
classified. 

Response individuals performed radiological measurements on soils with field instruments 
sensitive to the α-particle emissions from the uranium contaminant. Instrument readings ranged 
from those typical for background radiological conditions (i.e., that from naturally-occurring 
radioactive materials in soils) to 100 counts per minute (cpm). The highest readings were located 
within 100 feet of the crater produced by the HE detonation. The following conclusions were 
drawn from the recovery action: ground contamination had fairly low concentrations and 
decontamination was not necessary. These conclusions were based on the fact that the accident 
occurred in a fairly isolated area, the weapon contained no plutonium, and the force of the 
explosion apparently dispersed the radioactive material widely. 

A team effort by the U.S. Air Force School of Aerospace Medicine (USAFSAM), U.S. Army 
Corp of Engineers, 7th Civil Engineering Squadron and the Air Force Safety Center (AFSC) 
conducted a Site Evaluation in winter/spring 2010 to evaluate uranium and lead concentrations in 
the surface and subsurface soils.  Under the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM) guidance, the site was divided into13 Survey Units (SU) and 
the results of those surveys indicated that small areas within Survey Units 1, and 3 would require 
soil removal to meet soil screening levels (SSLs) established for the project (USACE et al. 
2010).  All lead impacted soils were below the Texas Risk Reduction Program (TRRP) 
protection concentration limit (PCL) of 150 mg/kg. 

1.2 Project Description 

The purpose of this project was to remove  uranium-contaminated soils from areas specified in 
the Engineering Evaluation/Cost Analysis (USACE and HQ AFSC 2010) and to restore the site 
to preconstruction conditions. This removal action consisted of mobilizing personnel, equipment 
and instrumentation to the Dyess AFB crash site to excavate and remove radioactively 
contaminated soils from three distinct areas:  Area of Interest (AOI) 1 within SU 1; AOI 7 within 
SU 3; and an area encompassed by AOI 2. This data indicated that approximately 20 cubic yards 
of shallow soils would be removed from the site and transported to an out of state disposal 
facility licensed to accept the waste.   

Once the areas were defined for removal, the remediation construction contractor, Sullivan – 
Arrowhead Federal Services (SULLIVAN/AFS) and its radiation support contractor, 
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Environmental Dimensions, Inc. (EDi) began to implement the removal of the contaminated soil.  
The soil was excavated and subsequently loaded into a waste container and then transported to 
an offsite disposal facility. 

1.3 Remediation Activities 

Sullivan/AFS was contracted through the USACE to the Air Force to conduct the soil removal 
actions and to transport and dispose of the waste at the Abilene, Texas crash site in the vicinity 
of Dyess AFB.   SULLIVAN/AFS contracted to EDi to provide radiological services which 
included the development of the Field Sampling Plan and to conduct radiation surveys and soil 
sampling activities (Sullivan-Arrowhead FS 2011). 

On August 15, 2011, the Air Force, SULLIVAN/AFS and EDi were deployed to the Dyess crash 
site and remediation activities began on Tuesday, August 16.  SULLIVAN/AFS heavy 
equipment consisted of a Caterpillar 320 DL tracked excavator and a Caterpillar 279 C skid steer 
loader.  SULLIVAN/AFS provided the operator, labor and supervision for this activity.  Waste 
transportation sub-contractor G&G Transportation provided a tractor and 24 cubic yard end 
dump to contain contaminated soil. 

EDi deployed a Senior Radiation Control Technician and a Radiation Control Supervisor along 
with radiation detection instrumentation for guiding the excavation and for contamination control 
as listed below: 

(1) Ludlum Model 19 
(1) FIDLER (low energy gamma detector) 
(1) 44-9 probe (Beta/Gamma detector) 
(1) L-M2929 Scaler counter with 43-10-1 probe (dual alpha/beta smear counter) 
(1) 43-5 probe (alpha detector) 
(2) 2221 Rate Meters (Ratemeter/Scaler for operation with Fiddler and 43-5 detectors) 
(1) Model 3 (Ratemeter for operation with 44-9 detector) 
(1) Model 2929 with 43-10-1 Dual Alpha/Beta Sample Counter 
(1) Th-230 Check source 
(1) SrY-90 Check source 
(1) Am-241 Check Source  
(1) Cs-137 Check Source 

FIDLER detectors were coupled to Ludlum 2221 Scaler Rate meters. Alpha and Beta radiation 
detectors were coupled with rate meters.  Daily response checks and background measurements 
were conducted on all instrumentation used at the Dyess AFB crash site to establish respective 
responses and to assure consistent performance (Daily Response Checks are found in Appendix 
B). Background was determined by a minimum of three one minute counts.  Source response 
consisted of pre and post shift measurements of one minute counts of Americium 214, 
Strontium-Yttrium 90 and Thorium 230 check sources.  The Ludlum Model 19 microR Meter 
was source checked using a Cesium 137 check source. 

All equipment and vehicles entering into the excavation areas were surveyed for Alpha and Beta 
contamination prior to entry into and exit from the site.  All other vehicles were excluded from 
entering the areas near the excavations and were limited to the access road berm and a pre-
designated parking area away from the Areas of Interest.  
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The USAFSAM and the AFSC (Government Field Support Team) performed field surveys using 
a field instrument for detection of low energy radiation (FIDLER) in the areas planned for 
excavation and implemented a systematic grid over the potentially impacted areas.  The grid 
spacing in AOI #1 was three feet and the grid spacing in AOI #2 was eight feet.  The grid 
spacing in AOI #2 was greater because the spatial variability in the radiological measurements 
from the site evaluation was more uniform than AOI #1, and the planned survey area was larger.  
Greater details on this portion of the field work is contained in Appendix A, as prepared by the 
HQ AFSC, USAFSAM, and USACE (Omaha District) team.  

Prior to excavation activities, the Government Field Support Team conducted in-situ FIDLER 
surveys and placed pin flags within each AOI to delineate elevated radioactive soil 
concentrations designated for removal.  The initial excavation was planned to remove 
contaminated soils down to 30 cm (1 foot) in depth.  They also set an excavation threshold for 
removal of soil at a count rate of 13,000 – 15,000 cpm using the FIDLERs.  The Government 
Field Support Team compared their FIDLER background results with EDi’s FIDLER 
background results and both units were found to be <500 cpm apart. 

After the elevated contamination areas within AOI #1 in Survey Unit 1 were delineated, the 
SULLIVAN/AFS excavator (Caterpillar 320 DL) was moved into the area and began the soil 
removal activities.  EDi personnel used FIDLERs to guide the excavation and Air Force 
personnel support confirmation that the areas removed met the excavation threshold for the 
instrumentation.  Approximately 7 cubic yards of soil was removed from AOI #1 and placed into 
the waste transporter’s end dump. 

SULLIVAN/AFS proceeded to set up the excavator and skid steer loader at the hot spot within 
AOI #7; an additional cubic yard of contaminated soil was excavated and placed into the end 
dump from this area.  Some of this area was pre-excavated with a shovel to evaluate the potential 
for a discrete source of contamination.  

SULLIVAN/AFS then set up in AOI #2 and removed an estimated volume of 8 cubic yards of 
contaminated soil.  The G&G Transportation Truck was surveyed for dose rates and radioactive 
contamination and was found to meet the minimum Department of Transportation (DOT) 
regulations for release as well as for Regulatory Guide 1.86 for free release. Dose rate surveys 
were recorded in mR/hr as denoted on the appropriate survey form.  

Surveys were performed using a calibrated dose rate survey instruments and measurements were 
collected on each side of the vehicle on contact with the surface.  The highest readings in mR/hr 
were documented. The survey was conducted using the vertical planes and horizontal (for the 
top) of the trailer as described in 49 CFR 173.441(b)(3).  Surveys also included the top and 
underside of the vehicle.  All contact reading for all sides of the vehicle were not above 
background. Direct and removable contamination surveys were conducted on various areas of 
the truck and the results of those surveys met Reg Guide 1.86 for free release.  Release survey 
documents as completed by EDi are contained in Appendix B.  The transportation vehicle 
arrived at the US Ecology waste disposal facility on August 19.  A copy of the Certificate of 
Disposal, manifest, and waste profiling documents are contained in Appendix C. 

1.4 Final Status Survey 
After the excavations in each AOI were completed, the Government Field Support Team set up a 
pre-designed (systematic) grid pattern using pin flags for taking static measurements and for 
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collecting soil samples in the excavated areas.  All soil samples were collected from 0-30 cm 
from the existing surface elevation of the ground, post excavation. 

In Survey Unit 1, AOI #1, eight samples were collected from areas with higher count rates and 
those locations were determined by the Government Field Support Team.  

One sample was collected from a random location that was identified to be located in the 
exposed ponded substrate just north and west of the crash site (towards Dyess AFB).  The 
surface water in the former pond had evaporated due to the existing drought in the area making it 
accessible for sampling. Five samples were collected in AOI #2. One sample was collected as a 
biased sample in AOI #7, former hot spot. Four samples were split samples co-located in the 
same sampling location collected by personnel employed by the Texas Commission on 
Environmental Quality (TCEQ). These are identified as 5-point composites. All sampling 
locations as well as a complete evaluation of final site status in contained in Appendix A. 

The following Table is the Sampling Log, with reported results for radionuclides identified by γ-
spectroscopy analysis and isotopic uranium and subsequent α-spectroscopy analysis.  Copies of 
the Test America Analytical Reports are contained in Appendix D which contains quality control 
reports. 
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Dyess AFB B-47 Soil Samples 
 
 

     Gamma Spectrometry (pCi/g)   Alpha Spectrometry (pCi/g) 
Sample ID    Collected      Th-232      Ra-226      U-235  U-238  U-234  U-235/6 
S1-SS-6N9E       8/17/11     0.86±0.38     0.65±0.22    1.23±0.38  1.04±0.22 22.6±2.1 0.96±0.23 
S1-SS-6N27E     8/17/11     0.91±0.38     0.80±0.25     3.73±0.65 1.15±0.24 81.2±7.1 2.82±0.44     
S1-SS-12N15E  8/17/11     0.83±0.31     0.45±0.18      1.47±.036 1.13±0.23 38.4±3.5 1.44±0.30 
S1-SS-12N21E  8/17/11     0.79±0.36     0.62±0.23      1.67±0.51 1.19±0.25 41.1±3.7 1.53±0.32 
S1-SS-12N27E   8/17/11     0.92±.041    0.78±0.25      0.61±0.32 0.55±0.16 11.3±1.2 0.40±0.15 
S1-SS-12N9E     8/17/11     1.03±0.41     0.67±0.24      1.76±0.45 1.10±0.23 37.5±3.4 1.21±0.26 
S1-SS-18N9E     8/17/11     0.88±0.40     0.64±0.24     3.77±0.64 1.77±0.31 77.9±6.8 3.08±0.48 
S1-SS-18N18E   8/17/11     0.70±0.33     0.64±0.23      2.76±0.57 1.33±0.26 60.1±5.3 2.25±0.39 
S5-SS-POND     8/17/11     1.41±0.53     0.72±0.25         ND   0.72±.018 0.65±0.17  <0.055 (U) 
S4-SS-8N32E     8/17/11     0.80±0.33     0.46±0.20      1.94±0.41 0.88±0.19 33.1±3.0 1.55±0.30 
S4-SS-32N40E   8/17/11     0.76±0.28    0.65±0.28      7.7±1.0  1.66±.031 131±11 4.61±.064 
S4-SS-16N40E   8/17/11     0.92±0.42    0.92±0.42      7.95±0.85 1.98±0.33 133±11 5.09±0.66 
S4-SS-40N40E   8/17/11     0.86±0.41     0.71±0.22      5.37±0.73 2.05±0.34 212±18 7.66±0.91 
S4-SS-32N56E   8/17/11            1.06±0.57    0.65±0.21      5.85±0.81 1.49±0.27 93.1±8.0 3.23±0.48 
S4-SS-24N56E   8/17/11            1.00±0.40    0.78±0.28      2.74±0.62 1.11±0.24 62.7±5.5 2.00±0.36 
S8-SS-AOI-7     8/17/11     0.99±0.50    0.70±0.25      4.76±0.67 1.88±0.33 142±12 5.52±0.72 
 Split            0.94±0.38    0.76±0.25      1.03±0.42 0.84±0.20 20.4±1.9 0.67±0.19 
S4-SS-AOI-2     8/17/11     0.86±0.37    0.73±0.24      5.20±0.74 1.81±0.31 102±8.8 3.64±0.53 
S1-SS-AOI-1     8/18/11            1.03±0.50    0.70±0.23      7.42±0.92 1.70±0.29 217±18 8.00±0.92 
S4/7-SS-General AOI  8/18/11       0.77±0.49    0.47±0.20      1.24±0.38 1.00±0.22 20.5±1.9 0.86±0.22 
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2.0 SITE RESTORATION.   

On August 18, a locally-procured subcontractor to SULLIVAN/AFS brought in clean fill top soil 
to the site from a local borrow site approximately 9 miles southwest of the B-47 Crash site.  All 
excavated areas were back-filled with clean soil, and the areas were seeded with grass.  Field 
activities were completed without any equipment failures, on the projected schedule, and without 
any injuries or incident.  Daily quality control reports are contained in Appendix E. 

3.0 CONCLUSION AND RECOMMENDATIONS.   

The objectives of the Removal Actions were met, with field activities being completed on 
schedule and without incident. 

4.0 REFERENCES 
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Aerospace Medicine, HQ ACC, 7th Civil Engineering Squadron, “Site Evaluation Report, 
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APPENDIX D 

LAB RESULTS FOR SOIL ANALYSES AND SPLP 
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Text Box
Soil Sampling Results for S4-SS-32N-40E.
U-234: 131 +/- 11 pCi/g (95.4 %)
U-235:  4.61 +/- 0.64 pCi/g (3.4 %)
U-238:  1.66 +/- 0.31 pCi/g (1.2 %)
Total Uranium:  137.3 +/- 11.0 pCi/g

Water Total Uranium:  56.0 pCi/L
(U-234: 95.4 %, U-235: 3.5 %, U-238: 1.1 %)
Therefore partition coefficient: 2450 mL/g
RESRAD Runs Used Default of 50 mL/g (fifty
times more conservative than result)
EPA in 540-R-00-006-TBD recommends a default of 0.4 mL/g (6,000 times more conservative than result)

Uranium Concentration by Mass:
U-234:  0.0086 mg/L (0.3 %)
U-235:  0.91 mg/L (33 %)
U-238:  1.85 mg/L (66.7 %)
Total:  2.77 mg/L (SDWA limit:  30 mg/L)
(Note:  EPA recommends dilution factor of 20)

SA:
U-234 - 6.21 E-03 Ci/g
U-235 - 2.16 E-06 Ci/g
U-238 - 3.35 E-07 Ci/g



1 20
U-234 53.4 0.954 2 730 7.66E-08 3700 11.05 0.55
U-235 1.97 0.035 2 730 7.19E-08 3700 0.38 0.02
U-238 0.62 0.012 2 730 6.88E-08 3700 0.12 0.01

Total = 11.5 0.58

Ground Water Committed Effective Dose Equivalent under 
Radiological Considerations*

* Note:  SDWA recognizes a chemical toxicity limit only for uranium.  SDWA 
recognizes a 4 mrem in a year limit for β/γ-emitters, based on ICRP 2 procedures.

Isotope
Water 

Concentration 
(pCi/L)

Fraction Intake 
(L/d)

Intake 
(L/y)

FGR11 
CEDE 

(Sv/Bq)

CEDE (mrem/y) 
for given Dilution 

Factors

Bq-y 
per    

pCi-Sv
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APPENDIX E 

DAILY QUALITY CONTROL REPORT 
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