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NOTICE

This document was prepared for the United States Air Force by the Metcalf & Eddy, Inc. for the
purpose of documenting the implementation of a Final Remedial Action Plan under the Air Force
Installation Restoration Program (IRP). As the report relates to actual or possible releases of
potentially hazardous substances, its release prior to an Air Force final decision on remedial action
may be in the public's interest. The limited objectives of this report and the ongoing nature of
the IRP, along with the evolving knowledge of site conditions and chemical effects on the
environment and health, must be considered when evaluating this report since subsequent facts
may become known that may make this report premature or inaccurate. __c_c_e_pt_agg_e_g_mﬁ_epm

Copies of this report may be purchased from:

a. Government agencies and their contractors registered with the Defense
Technical Information Center (DTIC) should direct requests for copies of

this report to: Defense Technical Information Center, Cameron Station,
Alexandria, VA 22304-6145

b. Non-Government agencies may purchase copies of this document from:
National Technical Information Service, 5285 Port Royal Road,
Springfield, VA 22161.
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EXECUTIVE SUMMARY

Solid Waste Management Unit (SWMU) 60 is located within the Off-Site Weapons Storage Area
approximately 5 miles west of Carswell Air Force Base, Fort Worth, Texas. SWMU 60 consists
of three 12-inch diameter, 18 feet long, cast iron pipes which were buried vertically so that
approximately 1 foot of each pipe extends above ground surface. Low-level radioactive waste
reported to consist generally of radium-painted (luminous) aircraft instrument dials was placed into
these tubes according to practices considered acceptable at the time of disposal. Steel caps were
set on the top of each tube and a chain-link fence was constructed around the tubes to limit access
and demarcate the known radiological hazard.

Prior to the initiation of tube excavation, a non-intrusive radiological survey was performed at
SWMU 60 to ensure that radioactive materials other than Naturally Occurring Radioactive
Material (NORM) were not present and to establish a background level for field screening
purposes. During the survey, a background level of 10 #R/hour was established for SWMU 60.

No radioactivity above two times the established background level was detected in the immediate
vicinity of the tubes.

Four soil borings were performed outside the perimeter fence of the Off-Site Weapons Storage
Area to collect soil samples for laboratory analysis to establish soil background concentrations for

naturally occurring radioisotopes. An Upper Tolerance Limit (UTL) for Radium-226 was
calculated to be 0.89 pCi/gm.

The tubes were excavated and screened for radioactivity. Radioactivity was detected (25, 120 and
600 «R/hour) at a point approximately 4 to 6 feet from the bottom of each tube. No radioactivity
above two times background levels were detected from the soil and grout immediately surrounding
the tubes when scraped and isolated from the tubes. This indicates that the surrounding soils were
unaffected by the underground storage of Low-Level Radioactive Waste (LLRW) at SWMU 60.
The levels of radioactivity detected did not require an upgrade in Personal Protective Equipment
(PPE) or a change in the proposed procedures for handling the tubes.

Throughout excavation activities, the excavation and excavated/stockpiled soils were screened for
radioactivity. No radioactivity was detected in the soil above two times the background levels
established for field screening purposes. In addition, all personnel and equipment exiting the
work area/exclusion zone were screened for radioactivity. A background level of 100 counts per
minute (cpm) had been established during the site preparation phase. No radioactivity was

detected above the established background level throughout personnel/equipment “frisking”
procedures. ‘

The tubes containing LLRW were overpacked in steel containers and labeled with Department of
Transportation (DOT) labels for radioactive materials. Radioactivity was detected outside the
overpack containers at concentrations of 10, 80 and 80 xR/hour. These levels of radioactivity
detected were well within the acceptable range for transportation of the LLRW as manifested.

ES-1
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Samples were collected from the stockpiled soil for laboratory analysis for radioactive, organic and
metals characterization. Laboratory analytical results indicated that no radioactivity above the
established site-specific range of background concentrations and no organic or metals concentration
above acceptable limits were detected in these samples. In addition, confirmation soil samples were
collected from the sidewalls and floor of the excavation for laboratory analysis by gamma
spectroscopy only. The radioisotope concentrations detected in the soil confirmation samples were
within the established range of background radioisotope concentrations.

As the radioactive source at SWMU 60 had been removed and laboratory analytical results from
the stockpiled soil characterization samples and the excavation confirmation samples indicated no
elevated radioactivity in the soils surrounding the tubes, the decision was made to backfill the
excavation with the original soils. A second mobilization was performed to load the overpacked
tubes onto a flat-bed trailer for transportation to the U.S. Ecology disposal facility in Richland,
Washington. The overpacked tubes were accepted for disposal by U.S. Ecology on October 4,
1996. In addition, the stockpiled soils were returned to the excavation along with 14 cubic yards
of additional fill material in order to complete site restoration activities.

ES-2
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1.0 INTRODUCTION

1.1 General

Under a contract with the Air Force Center for Environmental Excellence (AFCEE), Metcalf &
Eddy, Inc. (M&E) has been issued a delivery order to remove and dispose of low-level radioactive
wastes (LLRW) and affected soils buried at Solid Waste Management Unit 60 (SWMU 60) at the
Off-Site Weapons Storage Area of Carswell Air Force Base (AFB) in Fort Worth, Texas. This
report documents the field activities performed in order to accomplish the project objective of
complete removal of the LLRW and affected soils, if encountered. Figure 1-1 is a location map
for Carswell AFB. Figures 1-2 shows the site location for SWMU 60.

1.2 Site Background - SWMU 60

SWMU 60 is located five miles west of Carswell AFB at the Off-Site Weapons Storage Area. A
chain-link fence approximately 10 feet by 10 feet encompasses the site which contains three buried
tubes. Based upon “as built” drawings supplied by the Air Force, the tubes are constructed of
cast iron with a diameter of 12 inches and extend approximately 12 inches above the ground
surface. The length of each tube is 18 feet, thus extending approximately 17 feet below the
ground surface. The bottom of each tube was sealed with a cast iron plug. At the surface, each
tube was closed with a welded steel cap set over the top of the tube. Each tube is surrounded by
approximately 3 inches of grout. The LLRW consisting of Radium-painted aircraft instrument
dials was disposed of in the tubes according to rules and practices acceptable at the time of
construction. Figure 1-3 is a copy of the “as built” drawings provided by the Air Force.

1.3  Purpose And Scope

This Technical Report documents the field activities performed to accomplish the project objective
of complete removal of the LLRW material and affected soils, if any, at SWMU 60. It describes

the procedures and equipment utilized in the following principal tasks as described in the work
plans:

Mobilization of personnel, equipment, material, and subcontractors.
Preparation of the site.

Installation of background soil borings.

Performance of interim removal/remedial actions.

Management of wastes.

Sampling and analysis.

Transportation and disposal.

Site restoration.

Demobilization.

© 0N AL
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The work plans for this project included the Health and Safety Plan (HSP), the Remedial Action
Plan (RAP), and the Sampling and Analysis Plan (SAP). The HSP covered topics such as
personal protective equipment, decontamination, emergency procedures, and other related health
and safety issues. The RAP described the waste and soil excavation, transportation and disposal
activities. The SAP consists of two sections, the Quality Assurance Project Plan (QAPP) and the
Field Sampling Plan (FSP). The SAP described the sampling, analytical, and quality
assurance/quality control activities for both the laboratory and the field. These documents were
reviewed and approved by the Texas Natural Resource Conservation Commission (TNRCC) prior
to the initiation of any field activities.
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2.0 REMEDIAL ACTION PLAN TASKS

2.1 Mobilization

Prior to the start of field activities, M&E procured and delivered to the site the materials,
equipment, and services required to complete the scope of work. The services included a certified
Radiation Safety Officer (RSO) to provide radiation safety training, radiation monitoring and
radiation safety oversight for all LLRW removal activities.

This project required two mobilizations to the site. The mobilization of necessary personnel and
equipment to Carswell AFB to perform the drilling, excavation, stockpiling, and sampling tasks
was completed by June 5, 1996. Following the receipt and evaluation of analytical results,
profiling of the wastes and coordination of waste transportation for disposal, a second mobilization

to coordinate waste disposal and site restoration was required. The second mobilization occurred
on September 29, 1996.

Between the two periods of on-site activity, site control was maintained by existing Air Force
security measures. In addition, the excavation was demarcated with orange temporary fencing,
caution tape and signs. Engineering controls were utilized on the stockpiled soil to avoid the
spread of possible contaminants from the soil staging area.

2.2  Site Preparation

On June 5, 1996, prior to the initiation of remedial activities, a site orientation consisting of a
review of the HSP and a site walkthrough was conducted for M&E and subcontractor personnel.

In addition, radiation safety training was conducted on-site for field personnel by the designated
RSO.

Prior to the initiation of excavation, the locations for temporary construction facilities were
selected and each facility was constructed. The temporary facilities included a decontamination
station, soil staging area and fencing/barricades required to demarcate and secure the area of

excavation/exclusion zone. A plan of SWMU 60 depicting temporary facility locations is
provided as Figure 2-1.

In conjunction with site preparation activities, a non-intrusive radiological survey was performed
by the RSO at the tubes and the surrounding area to ensure that radioactive materials other than
Naturally Occurring Radioactive Material (NORM) were not present. A Ludlum Model 3 Micro
R meter with a Ludlum Model 44-2 gamma scintillator (Sodium Iodide probe) was utilized for the
survey. This baseline survey established a background level of 10 xR/hour for SWMU 60 and
the maximum value recorded was 12 uR/hour. Field sheets from the non-intrusive (baseline)
radiological survey are provided in Appendix A.

2-1
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2.3  Background Soil Boring Installation

On June 10 and 11, 1996, M&E personnel supervised the installation of four (4) soil borings
outside the perimeter fence of the off-site weapons storage area. The borings were performed to
obtain soil samples for laboratory analysis in order to determine background radioisotope
concentrations. The location of each boring was determined after an evaluation of the local
geology/soil maps, elevation relative to the buried LLRW, and local site constraints/accessibility.
The approximate location of each boring is indicated in Figure 2-2.

The borings were installed using a drilling rig with decontaminated hollow-stem augers. Surface
soil samples at each location were collected with a clean Shelby tube sampler. Due to subsurface
geology/conditions, Shelby tube or split spoon samplers could not be advanced for the deeper
samples which warranted the use of a different drilling method. Therefore, continuous chip

sampling in conjunction with the advancement of solid-stem augers was performed to collect the
deeper samples.

Soil samples were collected from the intervals 0-1 feet, 5-6 feet, 11-12 feet, and 17-18 feet below
land surface (bls) for a total of sixteen (16) samples. Each sample was logged for geological
conditions, field screened for possible contamination using direct reading instruments and
packaged for shipment off-site for laboratory analysis by gamma spectroscopy. No radioactivity
was detected above background levels during field screening of the samples. Drilling logs for the
background soil borings are provided in Appendix B.

Prior to drilling at each location, plastic sheeting was placed beneath the drill rig to contain the
soil cuttings and any possible leaks or spills. The soil cuttings generated during drilling were
placed in the soil staging/stockpile area. Potentially contaminated disposable items such as used

plastic and PPE were separated and placed in plastic-lined drums labeled for temporary storage
and later disposal.

Upon completion of each boring, the borehole was properly abandoned with bentonite/cement
grout in accordance with state, federal, and Air Force-approved methods. In addition, each
boring location was surveyed utilizing GPS technology to provide State Plane Coordinates and

Mean Sea Level elevations. The survey data for the boring locations are provided in tabular form
on Figure 2-2.

A Background Soil Summary Letter Report was issued to the Air Force on August 1, 1996. This
report presented and compared all field screening results recorded and the laboratory analytical

results for all samples collected for this project. A copy of this letter report is provided as
Appendix C.

2-3
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24 Interim Removal/Remedial Actions

On June 6, 1996, following the non-intrusive radiological survey performed the day before,
excavation was initiated with the intent of removing only those soils necessary to facilitate tube
removal. A Caterpillar backhoe/loader was utilized initially to excavate soil from around the
tubes. Due to several layers of hard material in the subsurface, the backhoe bucket was frequently
exchanged for a hydraulic hammer to break up the rock prior to lifting it out of the excavation.
All equipment and personnel were screened for radioactivity prior to initiating excavation
activities and prior to each exit from the exclusion zone. Initially, all personnel entering the
exclusion zone wore Modified Level D Personal Protective Equipment (PPE) as outlined in the

HSP. Due to the threat of heat stress, the use of Tyvek suits with taped sleeve and leg openings
was later discontinued.

Excavation was continued to a depth of approximately 16 feet bls. As no movement of the tubes
had been observed at this point, a trackhoe excavator was procured in order to extend the
excavation deeper. Another 2 feet of soil were removed by the excavator, extending the
excavation to approximately 18 feet bls. This completely exposed the tubes and caused one tube
to list slightly to one side. The three tubes were removed from the excavation using nylon slings
and laid in the exclusion zone for radiological screening. The excavation and removal of the tubes
was performed with care to avoid damage to the tubes thereby reducing the potential for release
of their contents, and to ensure that the steel cap set on each tube remained in place.

All soils excavated during the tube removal process were considered potentially hazardous and
were placed in the soil staging area for sampling and temporary storage while awaiting the receipt
and review of analytical results. Approximately 170 cubic yards of soil were removed and staged
at SWMU 60. Photographs documenting site activities are provided in Appendix D.

2.5 Waste Management

The Waste Management actions presented in this section describe procedures which were

implemented for waste generation, handling, and temporary storage during the remedial activities
at SWMU 60.

2.5.1 Soil and Tube Staging Area

Excavated soil and overpacked tubes remained stockpiled in the exclusion zone at the site until
characterization results on the soil and other potentially hazardous materials were received and
reviewed. Stockpiled soil and other excavated materials were placed on the floor of the staging
area which was double-lined with 6-mil plastic sheeting. Berms constructed of large diameter
PVC piping were placed along the perimeter of the soil staging area. The plastic sheeting was
wrapped over and tucked under these pipe berms. The stockpiled material was then covered with
polyethylene sheeting which was secured to prevent damage from adverse weather. These

2-5
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engineering controls were put in place to control run-on and run-off of precipitation and to prevent
stockpiled material from spreading beyond the controlled area. The final dimensions of the staging

area were approximately 20 feet by 30 feet and contained approximately 170 cubic yards of
excavated soil and associated materials.

Samples were collected from the stockpiled soils and shipped to Mountain States Analytical for
characterization in accordance with the permit requirements of Envirocare, Inc., the proposed
disposal facility. The characterization results were intended for use in developing waste profiles
for the materials proposed to be disposed of at the Envirocare facility.

In preparation for the waiting period prior to disposal of the soil and associated material, the
orange temporary fence was left intact with signs reading “Authorized Personnel Only.” In
addition, yellow caution tape was placed around the excavation.

2.5.2 Waste Minimization

All site activities were planned and performed in a manner that minimized the generation of waste
during the remedial action at SWMU 60. The practices followed included: segregation of sanitary
waste from potentially contaminated materials; performance of decontamination techniques
designed to avoid the generation of radioactive or hazardous liquid materials and minimize the
volume of liquid waste generated; and re-use of disposable equipment, if possible. The
segregation of materials based on field screening and field analysis would have been practiced,
but was not applicable for this remedial action as radioactivity was not detected above background
levels on any material except the tubes themselves.

2.5.3 Field Screening and Packaging

Field screening of all derived wastes was performed by the RSO for the presence of gross alpha

and beta/gamma activity. Radioactivity was not detected above background levels on any material
except the tubes.

Personnel and equipment exiting the work area/exclusion zone were screened for radioactivity.
A background level of 100 counts per minute (cpm) had been established during the site
preparation phase. No radioactivity was detected above the established background level
throughout personnel/equipment “frisking” procedures. Following the completion of each activity
within the exclusion zone, used PPE and other disposables were placed into sealable plastic bags;
labeled with the location, date, and screening information; and placed in a lined drum.

Throughout excavation activities, the excavation and excavated/stockpiled soils were screened for
radioactivity. No radioactivity was detected in the soil above two times the 10 wR/hour
background level established for field screening purposes. As discussed in Section 2.5.1, soil
cuttings were placed on and under plastic sheeting within the staging area.

2-6
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Upon removal from the excavation, the RSO inspected the outside of the tubes for holes and leaks
and screened the outside of the tubes for radioactivity and organic vapors. The tubes were
screened for radioactivity with a Ludlum Model 3 Micro R meter utilizing a Ludlum Model 44-2
gamma scintillator. Background levels (10 to 12 xR/hour) were recorded at both ends of each
tube until reaching the area approximately 4 to 6 feet from the bottom of each tube. In this area,
radioactivity was detected at 600 xR/hour from the tube originally buried on the north end of the
line of three tubes (north tube). Elevated levels of radioactivity were detected at the same location
on the other two tubes: 25 xR/hour from the center tube and 120 xR/hour from the south tube.
Soil and grout were removed from the exterior of the tubes approximately 4 to 6 feet from the
bottom of each tube for radiological screening to be performed in an isolated area away from the
tubes. These soils exhibited only background levels of radioactivity when isolated from the tubes
which indicated that the soil and material immediately outside the tubes had not been affected by
the storage of LLRW inside the tubes. The levels of radioactivity detected did not require an
upgrade in PPE or a change in the proposed procedures for handling the tubes.

The tubes were packaged in 24-inch diameter steel overpack containers with welded end caps for
shipment to U.S. Ecology for proper disposal. In accordance with the “Hot Work” permit
obtained for welding the overpack end caps, the tubes had to be moved to the nearest concrete
surface which was approximately 50 yards away. Once the tubes were slid into the overpack
containers and the end caps were welded, the RSO re-screened the outside of the overpack
containers. Only background levels of radioactivity (10 «R/hour) were detected from the outside
of the overpacked center tube while 80 nR/hour were detected from the outside of the overpacked
north and south tubes. The overpacked tubes were returned to the exclusion zone and labeled with
Department of Transportation (DOT) labels indicating the following data:

Contents: “Radium 226 painted luminous aircraft dials”

Activity: Radioactivity in zR/hour

Date: “6/12/96"

Address: “Carswell AFB, Fort Worth, TX”

Pipe Designation: 001 (north tube), 002 (center tube) or 003 (south tube)

2.5.4 Reusing Disposable Equipment

As part of the Spill Prevention, Control and Countermeasures Implementation Plan, plastic
sheeting was placed beneath the drill rig at each borehole location to contain possible equipment
leaks or fuel spills. This sheeting extended into the driller work area and was used as temporary
containment of soil cuttings prior to delivering the cuttings to the soil staging area inside the
exclusion zone. Sheeting was reused where possible to minimize the amount of waste plastic
generated at the site. At the end of drilling operations, plastic sheeting was placed in a plastic
bag, sealed, labeled, and placed in a lined drum dedicated to suspected contaminated material.
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2.5.5 Material and Waste Handling

This section presents the types and quantities of investigation-derived materials that were
generated; procedures for drum labeling, transport, and temporary storage; and characterization
procedures for investigation-derived materials.

The types of materials generated during investigation activities at SWMU 60 included both solid
and liquid materials. Solid materials generated included drill cuttings, used PPE (gloves, Tyvek
coveralls, ear plugs, etc.), other disposable items (i.e. swipes, plastic baggies, paper, etc.), and
non-hazardous and exempt sanitary waste generated in the support zone. Liquids generated
included rinsate from decontamination of sampling equipment, drill rig, augers and other down-
hole tools and sampling equipment wash and rinse water including potable water with
Liquinox/Alconox™ cleaning solution and possibly de-ionized water containing traces of methanol.

All solid and liquid materials generated during the site investigation were segregated according
to type of material and placed into DOT-approved 55-gallon capacity drums except drill cuttings
which were placed in the soil staging area. The drums containing solid wastes were lined with
4-mil plastic 55-gallon capacity bags which were sealed and labeled following the completion of
specific activities. All empty drums stored on-site were labeled as “Empty.” The drums

containing waste materials were labeled immediately upon placement of material in the container,
as follows:

“Carswell Air Force Base Environmental Restoration Program”
“SWMU 60"
Generation date
The specific type of material in the drum

An additional set of labels were attached to the drum in a clear, waterproof, sealable pouch. The
following information was printed in bold letters and placed inside the pouch:

PENDING ANALYSIS
for additional information call:
Alan Flolo
Air Force Base Closure Authority
(817) 731-8973

A total of three 55-gallon capacity steel drums of potentially hazardous waste were generated
during remedial activities at SWMU 60. One drum contained solid waste comprised generally of
used PPE and plastic sheeting and other disposables generated inside the exclusion zone. Two

drums contained liquids generated during the decontamination of drilling augers and other down-
hole tools.
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2.6 Sampling and Analysis

As described in Section 2.3, soil samples were collected from four soil borings performed on June
10 and 11, 1996, to establish background radioisotope concentrations at the Off-Site Weapons
Storage Area of Carswell AFB. The samples were screened in the field for radioactivity and with
a photo-ionization detector for volatile organic compound emmissions. The same samples were
then submitted for laboratory radiological analysis by gamma spectroscopy. - A summary of
background soil sample field screening results are presented in Table 1 and background soil

sample laboratory analytical results are presented in Table 2. The laboratory analytical report is
provided in Appendix E.

The laboratory analytical results from the soil samples collected from the four boring locations
were used to establish background radioisotope concentrations. The Upper Tolerance Limit
(UTL) for Radium-226 was calculated to be 0.89 pCi/gm. The calculations are contained in the
letter report provided in Appendix C.

On June 11, 1996, confirmation soil samples were collected from the sidewalls and floor of the
excavation by a third party sampling company to comply with Nuclear Regulatory Commission
(NRC) guidelines. Figure 2-3 depicts soil confirmation sampling locations. These samples were
screened in the field for radioactivity and then submitted for laboratory analysis by gamma
spectroscopy. No radioactivity was detected on any of these soil samples when screened in the
field. Laboratory analytical resuits indicated that only one sample, collected from the south wall
of the excavation, was above the established UTL for Radium-226. A Radium-226 value of 1.03
pCi/gm was detected in this sample. Statistical procedures recommended by TNRCC were
utilized to determine that although the UTL was exceeded by the sample, the value detected was
still within the range of background concentrations noted for SWMU 60 (See Section 2.10.1).
Table 3 provides the analytical results for the confirmation soil samples. The laboratory
analytical report is provided in Appendix E.

On June 12, 1996, characterization samples were collected from the soil stockpiled in the staging
area. These samples were submitted for laboratory radiological analysis and selected organics
and metals analyses. Laboratory analytical results indicated that all soil characterization samples
were below the established UTL for Radium-226 and therefore were within the established site-
specific background levels. Analytical results of the selected organics and metals analyses indicate
that the tested parameters were either not detected or within acceptable concentrations. Table 4
provides the analytical results for the soil characterization samples. The laboratory analytical
report is provided in Appendix E.

2.7 Transportation and Disposal

As no radioactivity was detected above the established background levels by laboratory analysis
of soil samples or by field screening procedures for any other generated waste, the only items
transported from SWMU 60 were the overpacked tubes.

2-9
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TABLE 1 314 23

SUMMARY OF BACKGROUND SOIL SAMPLE FIELD SCREENING RESULTS
SWMU 60: OFF-SITE WEAPONS STORAGE AREA
CARSWELL AFB, FT. WORTH, TEXAS

Sample I.D. Sample Depth Ludlum Model 3 & 44-9 Ludlum Model 2200 Photo-ionization Detector
Date {cpm) {pCilg) {ppm)
Background:
BMEIWNO001
000010 06/10/96 0'to 1 0.3 3.21 0
050060 06/10/96 5'to 6' 0.3 0.59 0
110120 06/10/96 11'to 12 03 1.88 0
170180 06/10/96 17'to0 18’ 0.3 2.83 0
BMEIWNO002
000010 06/10/96 0'to 1 0.3 0.97 0
050060 06/10/96 5'to 6 0.3 1.42 0
110120 06/10/96 11'to 12 03 0.74 0
170180 06/10/96 17'to 18’ 0.3 2.57 0
BMEIWNO003
000010 06/10/96 0'to 1" 03 0.75 0
050060 06/10/96 5'to 6' 03 1.15 0
110120 06/10/96 11't0 12' 03 23 0
170180 06/10/96 17'to 18’ 0.3 1.32 0
BMEIWNOQO04
000010 06/11/96 0'to1' 03 1.14 0
050060 06/11/96 5'to 6 0.3 0.25 0
110120 06/11/96 11'to 12 0.3 1.33 2
170180 06/11/96 17'to 18’ 0.3 0.08 0
Excavation
Confirmation:
North Wall 06/11/96 10'to 12 0.3 NA 0
South Wall 06/11/96 10'to 12' 0.3 NA 0
East Wali 06/11/96 10'to 12' 0.3 NA 0
West Wall 06/11/96 10'to 12 03 NA 0
Floor 06/11/96 18'to 19' 0.3 NA 0

Notes:
NA = Not Analyzed
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SUMMARY OF SOIL CONFIRMATION SAMPLE ANALYTICAL RESULTS
SWMU 60: OFF-SITE WEAPONS STORAGE AREA
CARSWELL AFB, FT. WORTH, TEXAS

TABLE 3

314 26 |

Sample 1.D. Sample Depth Bismuth Lead Radium
Date 214 214 226
North wall 06/11/96 10'to 12’ 0.67 0.62 0.64
North wall Dup 06/11/96 10'to 12' 0.64 0.59 0.62
South wall 06/11/96 10'to 12' 0.69 1.18 1.03
East wall 06/11/96 10'to 12' 0.59 0.44 0.52
est wall 06/11/96 10" to 12' 0.59 0.76 0.68
Floor 06/11/96 18'to 19’ 0.67 0.73 0.7
Rinsate #3 06/11/96 NA NA 5.4

Notes:

NA = Not Analyzed

1Al soil analytical results in pCi/g
IAll rinsate analytical results in pCi/l
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SUMMARY OF SOIL CARACTERIZATION SAMPLE ANALYTICAL RESULTS
SWMU 60: OFF-SITE WEAPONS STORAGE AREA
CARSWELL AFB, FT. WORTH, TEXAS

WSampka 1.D. SMEISS001 SMEISS002 SMEISS003 SMEISS004
Date Sampled 06/12/96 06/12/96 06/12/96 06/12/96
Bismuth - 214 (pCi/g) 0.74 0.77 064 0.76
Lead - 214 (pCi/g) 0.71 0.42 0.86 0.74
Radium - 226 (pCi/g) 0.72 0.59 0.75 0.75
[TCLP
Volatiles:
Benzene ND ND ND ND
Carbon tetrachloride ND ND ND ND
Chlorobenzene ND ND ND ND
Chloroform ND ND ND ND
1,2-Dichloroethane ND ND ND ND
1,1-Dichloroethene ND ND ND ND
2-Butanone (MEK) ND ND ND ND
Tetrachloroethene ND ND ND ND
Trichloroethene ND ND ND ND
\Vinyl chloride ND ND ND ND
Semi-volatiles:
2,4-Dinitrotoiuene ND ND ND ND
Hexachlorobenzene ND ND ND ND
Hexachloro-1,3-butadiene ND ND ND ND
Hexachloroethane ND ND ND ND
Nitrobenzene ND ND ND ND
Pyridine ND ND ND ND
2-Methylphenol (o-Cresol) ND ND ND ND
3 and 4-Methylphenol (m+p cresol) ND ND ND ND
Pentachlorophenol ND ND ND ND
2,4,5-Trichlorophenol ND ND ND ND
[2,4,6-Trichlorophenol ND ND ND ND
Pesticides:
Chlordane ND ND ND ND
Endrin ND ND ND ND
Heptachlor epoxide ND ND ND ND
gamma-BHC (Lindane) ND ND ND ND
Methoxychlor ND ND ND ND
Toxaphene ND ND ND ND
Heptachlor ND ND ND ND
Herbicides:
2,4-D (ug/) ND ND ND ND
2,4,5-TP (Siivex) (ug/l) ND ND ND ND
Metals:

rsenic ND ND ND ND
Barium ND ND ND ND
‘ICadmium ND ND ND ND
Chromium ND ND ND ND

opper ND ND ND ND
Lead ND ND ND ND
Mercury ND ND ND ND
Selenium ND ND ND ND
Silver ND ND ND ND

inc ND ND ND ND
Miscellaneous:
Cyanide (mg/kg) ND 0.1 0.1 0.1
\/Amenable cyanide (mg/kg) ND ND ND ND
Reactivity - cyanide (mg/kg) ND ND ND ND
Reactivity - sulphide (mg/kg) ND ND ND ND
[Total Organic Halogen (mg/kg) ND ND ND ND
pH at 5 minutes (SU) 7.95 7.84 8.23 7.87
pH at 30 minutes (SU) 7.97 7.74 7.99 7.78
Note:
ND: Not Detected
{All analytical results in mg/l unless otherwise noted.

1F0|I Proctor Test results = 12.4%

{sample Description:

iSMEISS001: Outside the NW comer of the perimeter fence
‘ MEISS002: Outside the NE comer of the perimeter fence
‘ MEISS003: Outside the SE comer of the perimeter fence

|SMEISS004: Outside the SW comer of th

e perimeter fence
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On October 1, 1996, the overpacked tubes containing LLRW materials were loaded onto a truck
for transportation to U.S. Ecology’s facility for proper disposal. The overpacked tubes were
manifested and transported from the site as conforming to the conditions and limitations specified
in 49 CFR 173.424 for radioactive material, excepted package - instruments or articles, 7,
UN2910. The overpacked tubes were accepted for disposal by U.S. Ecology on October 4, 1996.
Transportation and disposal documentation is provided in Appendix F.

2.8 Site Restoration

Following the review of the laboratory analytical results for the soil and excavation confirmation
samples by M&E, the AFCEE representative and the U.S. Air Force Radioisotope Committee,
the decision was made to backfill the excavation with the original material. Because no
radioactivity was detected in any sample above two times the established background level, the
decision was approved by the TNRCC.

On September 30, 1996, M&E and subcontracted personnel returned to SWMU 60 to perform site
restoration activities. The excavated soil was returned to the excavation. Approximately 14 cubic
yards of additional fill material was used to level the excavation and restore the surface of the site
to conditions approximating the surrounding area. Materials used to construct temporary facilities
such as fencing, plastic sheeting, PVC pipes, etc., were removed from the site for disposal as
construction debris. Drummed materials were also disposed of as non-hazardous sanitary waste.

29 Demobilization

Two demobilizations were performed for the remedial actions at SWMU 60. On June 12, 1996,
M&E demobilized equipment and subcontracted personnel from Carswell AFB after completing
excavation, drilling, stockpiling, and sampling activities. No further on-site activities occurred
until September 30, 1996, when the tubes were loaded for transportation to the disposal facility
and site restoration activities were begun. Upon completion of site restoration activities, the
following demobilization tasks were implemented in conjunction with site restoration activities and
were completed on October 1, 1996:

Removal of temporary construction facilities;

Final clean up;

Final walkthrough with AFBCA representative; and
Demobilization of M&E/subcontracted personnel and equipment.

b=
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2.10 Reporting
2.10.1 Background Soil Summary Letter Report

A Background Soil Summary Letter Report was issued to the Air Force on August 1, 1996. This
report presented and compared all field screening results recorded and the laboratory analytical
results for the samples collected for this project. The report also contained the statistical methods
used to determine the range of naturally occurring isotopes near SWMU 60. The report concluded
with a recommendation that the excavated soil be returned to the excavation as backfill. A copy
of this report is provided as Appendix C.

On August 9, 1996, the TNRCC issued a response to the Background Soil Summary Letter Report
approving the return of excavated soils to the excavation. Their letter also indicated that because
one soil confirmation sample contained Radium-226 at a concentration above the calculated UTL,

SWMU 60 could be closed under Risk Reduction Standard (RRS) No.2. A copy of the TNRCC
letter is provided in Appendix G.

On September 24, 1996, a second letter report was submitted to the TNRCC to demonstrate that
SWMU 60 could be closed under RRS No.1 (closure to background levels) in accordance with
Subchapter S of 30 Texas Administrative Code (TAC) 335. Statistical procedures recommended
by TNRCC were utilized to determine that although the UTL was exceeded by the one sample,
the value detected was still within the range of background concentrations noted for SWMU 60
A copy of this letter report is included in Appendix G.

The TNRCC issued an approval for closure of SWMU 60 under RRS No.1 on November 5, 1996.
A copy of this approval letter is included in Appendix G.

2.10.2 Final Report

This Technical Report represents the Final Report documenting all site activities performed as

required by the work plans. A Statement of Basis/Final Decision document was prepared for
SWMU 60 and is provided as Appendix H.

2-16



314 30
3.0 CONCLUSIONS

Prior to the initiation of tube excavation at SWMU 60, a non-intrusive radiological survey was
performed at SWMU 60 to ensure that radioactive materials other than NORM were not present
and to establish a background level for field screening purposes. During the survey, no

radioactivity above two times the established background level was detected in the vicinity of the
tubes.

Four soil borings were performed outside the perimeter fence of the Off-Site Weapons Storage
Area to collect soil samples for laboratory analysis to establish soil background concentrations for
naturally occurring radioisotopes.

The tubes were excavated and screened for radioactivity. Radioactivity was detected (25, 120 and
600 wR/hour) at a point approximately 4 to 6 feet from the bottom of each tube. No radioactivity
above two times background levels were detected from the soil and grout immediately surrounding
the tubes when scraped and isolated from the tube. This indicates that the surrounding soils were
unaffected by the underground storage of LLRW at SWMU 60. The levels of radioactivity
detected did not require an upgrade in Personal Protective Equlpment (PPE) or a change in the
proposed procedures for handling the tubes.

Throughout excavation activities, the excavation and excavated/stockpiled soils were screened for
radioactivity. No radioactivity was detected in the soil above two times the background level
established for field screening purposes. In addition, all personnel and equipment exiting the
work area/exclusion zone were screened for radioactivity. A background level of 100 counts per
minute (cpm) had been established during the site preparation phase. No radioactivity was

detected above the established background level throughout personnel/equipment “frisking”
procedures.

The tubes containing LLRW were overpacked in steel containers and labeled with DOT labels for
radioactive materials.  Radioactivity was detected outside the overpack containers at
concentrations of 10, 80 and 80 «R/hour. These levels of radioactivity detected were well within
the acceptable range for transportation of the LLRW as manifested.

Samples were collected from the stockpiled soil for laboratory analysis for radioactive, organic and
metals characterization. Laboratory analytical results indicated that the radioisotope concentrations
detected in these samples were within the established site-specific range of background
concentrations. Also, no organic or metals concentration above acceptable limits were detected in
these samples. In addition, confirmation soil samples were collected from the sidewalls and floor
of the excavation for laboratory analysis by gamma spectroscopy only. The radioisotope

concentrations detected in these samples were within the established range of background
concentrations.
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As the radioactive source at SWMU 60 had been removed and laboratory analytical results from
the stockpiled soil characterization samples and the excavation confirmation samples indicated no
elevated radioactivity in the soils surrounding the tubes, the decision was made to backfill the
excavation with the original soils. A second mobilization was performed to load the overpacked
tubes onto a flat-bed trailer for transportation to the U.S. Ecology disposal facility in Richland,
Washington. In addition, the stockpiled soils were returned to the excavation along with some
additional fill material in order to complete site restoration activities.

Based upon the information provided in this document, no further remedial action is required at
SWMU 60 in regards to the buried tubes containing LLRW and the site will be closed in
accordance with RRS No.1.
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APPENDIX A

NON-INTRUSIVE RADIOLOGICAL SURVEY FIELD SHEETS
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- An Air & Water Technologies Company 314 45
August 1, 1996 016021-1357

Mr. Charles A. Rice

HQ AFCEE/ERB

3207 North Road, Bldg 532

Brooks Air Force Base, Texas 78235-5363

Reference: Prime Contract Number F41624-92-D-8002
Delivery Order 001201
Carswell Air Force Base
Fort Worth, Texas

Subject: Background Soil Summary Letter Report and Comparison of Characterization and
Confirmation Sample Analytical Results to Background Conditions
SWMU No. 60 - Low Level Radioactive Waste Burial Site
Off-Site Weapons Storage Area
CDRL A008AC

Dear Mr. Rice:

This letter is intended as the Background Soil Summary Letter Report for the low level radioactive
waste (LLRW) removal project at Carswell Air Force Base, Fort Worth, Texas. Removal activities
for the three tubes containing the LLRW began on June 5, 1996. Four soil borings were installed on
June 10 and 11, 1996, for the collection and laboratory analysis of soil samples to determine
background radioisotope concentrations. Confirmation soil samples were collected from the
excavation sidewalls and bottom to ensure that any affected soils had been removed. Characterization
samples from the excavated soil stockpile were collected and analyzed to determine whether the
excavated soils had been impacted by the presence of the tube and needed to be disposed of, or the
soils could be replaced into the excavation.

Based on evaluation of the analytical results, Metcalf & Eddy, Inc. (M&E) recommends that the
excavated soil be replaced into the excavation. The following sections provide support for such
recommendation.

Background Soil Sampling

The background soil borings were located as close as possible to the locations proposed in the
AFCEE-approved Remedial Action Plan (Figure 1). Prior to drilling at each location, plastic sheeting
was placed beneath the drill rig to contain the soil cuttings and any leaks or spills. Soil samples were
collected from the intervals of 0-1 feet, 5-6 feet, 11-12 feet and 17-18 feet below ground surface;
therefore, a total of 16 background soil samples were collected for this project. The 0-1 feet samples
were collected with a 3-inch diameter Shelby tube sampler and the 5-6 feet samples were collected
with a 2-inch diameter split-spoon sampler. Due to geological conditions that caused sampler refusal,

3822 M Sam Heusion Parkway £ast. Suite #4430, Heusien. TX 77032
TEL. T13-380-388C FAX 713-38C-31°8

Q Racve aa 21080
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August 1, 1996
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samples from the 11-12 feet and 17-18 feet intervals were collected from auger cuttings.
Attachment 1 provides copies of the drilling logs for each boring.

Each soil sample was logged for geological conditions, field screened with direct reading instruments
for radioactivity and total organic vapors, then shipped to the laboratory for analysis by gamma
spectroscopy. A Ludlum Model 3 Gamma Scintillator with a Model 44-9 Ratemeter GM (pancake)
detector was utilized to obtain radioactivity readings in counts per minute (cpm). No radioactivity
was detected with the Ludlum direct reading instrument above the background level of 0.3 cpm. A
photo-ionization detector (PID) was used to screen for total organic vapors. A maximum reading
of 2 parts per million (ppm) was recorded for one soil sample, while organic vapors were not
detected (O ppm) for all of the other soil samples. In addition, each soil sample was field-analyzed
with a Ludlum Model 2200 Muiti-Channel Analvzer to obtain radioactivity readings in
picoCuries/gram (pCr/g). The highest reading recorded for these background soil samples was 3.21
pCi/g in the soil sample from 0-1 feet at Boring BMEIWNO0O1. Background soil sample field
screening results are provided in Table 1.

Laboratory analytical results indicate that the highest concentrations of radioactivity recorded for
these soil background samples were 1.26 pCi/g of Bismuth-214, 1.29 pCi/g of Lead-214 and 1.27
pCi/g of Radium-226. Radium-226 levels ranged from a low of 0.47 pCi/g to two instances at 1.27
pCi/g. As Radium-226 is the target isotope for this remedial action, an upper confidence limit was
calculated to allow comparison with the Radium-226 levels in the soil characterization samples and
soil confirmation samples from the excavation at SWMU 60. The upper limit was determined to be
0.89 pCi/g at the 95 percent confidence level using the methods described in NUREG/CR-5849. The
NUREG states that the cleanup criteria for soil activity is three times the average guidance value.
Thus, the cleanup criteria is 2.67 pCi/g. A summary of background soil sample laboratory analytical
results is provided in Table 2. Attachment 2 provides the calculations used to determine the upper
confidence limit for Radium-226.

Confirmation Soil Sampling

On June 11, 1996, five soil confirmation samples were collected by a third party (Thermo NuTech
Laboratory) from the side walls and floor of the excavation at the former LLRW burial site. These
samples were field screened for radioactivity and total organic vapors. None were detected. These
field screening results are included in Table 1. The samples were shipped to the laboratory for
analysis by gamma spectroscopy. Laboratory analytical results indicate that the -highest
concentrations of radioactivity recorded for these soil excavation confirmation samples were 0.69
pCi/g of Bismuth-214, 1.18 pCi/g of Lead-214 and 1.03 pCi/g of Radium-226. The Radium activity
of 1.03 pCi/g is less than the cleanup criteria. A summary of soil sample laboratory analytical results
for excavation confirmation is provided in Table 3.



314 47
Mr. Charles A. Rice

August 1, 1996
Page 3

Soil Characterization Sampling

On June 12, 1996, four soil characterization samples were collected from the stockpile of soil
excavated at SWMU No. 60 to characterize the soil for proper disposal. The samples were shipped
to the laboratory for analysis by gamma spectroscopy and TCLP volatile organic compounds, semi-
volatile organic compounds, pesticides, herbicides and metals. Laboratory analytical results indicate
that no constituents were detected by TCLP analysis. In addition, the highest concentrations of
radioactivity recorded for these soil characterization samples were 0.77 pCi/g of Bismuth-214, 0.86
pCi/g of Lead-214 and 0.75 pCi/g of Radium-226. Thus, the presence of the tube contents appears
to have had little or no impact on the excavated soils. A summary of soil characterization sample
laboratory analytical resuits is provided in Table 4.

Summary and Recommendation

Based upon the field screening and laboratory analytical data provided in this document, the burial
of LLRW at SWMU No. 60 appears to have had little impact on the native soils. A comparison of
soil stockpile characterization and excavation confirmation samples indicates radioisotope
concentrations are below the clean-up criteria calculated with the analytical results from the
background samples. Based upon this criteria, Metcalf & Eddy recommends that the soil excavated
at SWMU No. 60 be returned to the excavation as backfill.

Please call me if you have any questions concerning this letter report.
Sincerely,

METCALF & EDDY, INC.

i [ G

Michael J. Timmer
Project Manager

MIJT:eb

cc: Project files
P\01602 1\usafcorrusafl357.Itr
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SUMMARY OF BACKGROUND SOIL SAMPLE FIELD SCREENING RESULTS 314 48
SWMU 60: OFF-SITE WEAPONS STORAGE AREA
CARSWELL AFB, FT. WORTH, TEXAS

[Sample T.D. Sample | Depth | LudlumModel3&44-9 | Ludium Model 2200 | Photo-ionzation Detector |
Date {cpm) (pCilg) (ppm) !
and:
{BMEIWNOO1
000010 06/10/96 0'to 1' 0.3 3.21 0 ;
050060 06/10/96 5't0 6' 0.3 0.59 0 ;
110120 06/10/96 1't0 12' 0.3 1.88 0 1
170180 06/10/96 17't0 18 0.3 2.83 0 ‘
BMEIWN002 - !
}00001 0 06/10/96 Oto1 0.3 0.97 0
050060 06/10/96 5'to 6 0.3 1.42 0 /
110120 06/10/96 | 11'to 12" 0.3 0.74 0 i
170180 06/10/96 | 17'to 18" 0.3 257 0 i
{BMEIWNO0O3 ’
000010 06/10/96 0'to 1’ 0.3 0.75 0 j
050060 06/10/96 5t0 6’ 0.3 1.15 0 z
110120 06/10/96 | 11°to 12" 0.3 2.3 0 f
170180 06/10/96 | 17"to 18" 0.3 1.32 0
|BMEIWNQ04
1000010 | 06/11/96 0'to 1 0.3 1.14 0
050060 06/11/96 5106 0.3 0.25 0
110120 06/11/96 | 11'to 12" 0.3 1.33 2
170180 06/11/96 | 17'to 18’ 0.3 0.08 0 |
|
l é
06/11/96 | 10'to 12" 0.3 NA 0
06/11/96 | 10'to 12 0.3 NA 0
06/11/96 | 10°to 12' 0.3 NA 0 ;
06/11/96 | 10'to 12" 0.3 NA 0 |
06/11/96 | 18 to 19’ 0.3 NA 0 51
iNA = Not Analyzed
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TABLE 3

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS FOR EXCAVATION CONFIRMATION
SWMU 60: OFF-SITE WEAPONS STORAGE AREA
CARSWELL AFB, FT. WORTH, TEXAS

fF'Sample I.D. Sample Depth Bismuth Lead Radium
Date 214 214 226
06/11/96 10'to 12' 0.67 0.62 0.64
06/11/96 10°to 128 ~ 0.64 0.59 0.62
06/11/96 10'to 12' 0.69 1.18 1.03
06/11/96 10'to 12' 0.59 0.44 0.52
06/11/96 10'to 12’ 0.59 0.76 0.68
06/11/96. 18'to 19' 0.67 0.73 0.7
06/11/96 NA NA 54

Notes:

NA = Not Analyzed _
H soil analytical results in pCi/g
Il rinsate analytical resutts in pCV1
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314 51

SUMMARY OF SOIL CARACTERIZATION SAMPLE ANALYTICAL RESULTS
SWMU 60: OFF-SITE WEAPONS STORAGE AREA
CARSWELL AFB, FT. WORTH, TEXAS

-{Sample 1.D. SMEISS001 SMEISS002 SMEISS0a3 SMEISS004
Fa!e Sampled 06/12/96 06/12/96 06/12/96 06/12/96
s
Bismuth - 214 (pCi/g) 0.74 0.77 0.64 0.76
jLead - 214 (pClg) a7 0.42 0.86 0.74
‘Radium - 226 (pCig) 0.72 0.59 0.75 0.75
IcLe
{Volatiles:
Eenzuna ND ND ND ND
{Carbon tetrachloride NO NO ND ND
‘Chierobenzene ND ND ND ND
‘Chloroform ND ND ND ND
!1 .2-Dichloroethane ND ND ND ND
{1,1-Dichloroethene ND NO ND ND

-Butanone (MEK) ND ND ND ND
ITetrachigroethene NO ND ND ND
{Trichioroethene ND ND ND ND
Vinyi chioride ND ND ND ND
Semi-volatiles:
12,4-Dinitrotoiuane ND ND ND ND
{He:achlotobenzene ND ND ND ND
jiHexachioro-‘l .3-butadiene ND ND ND ND
jHexachioroethane ND ND ND ND
[Nitrobenzene ND ND ND ND
‘Pyn'dine ND ND ND ND
i2-Methyiphenot (o-Cresol) ND ND ND NOD
3 and 4-Methyiphenol (m+p cres) ND ND ND ND
;lPentachlomphenol NO ND NO ND
i2.4 5-Trichlorophenol ND ND ND ND
12.4,8-Trichiorophenoi ND ND ND ND
quesﬁcides:
Chiordane ND ND ND ND
Endrin ND ND ND ND
Heptachlor epoxide ND ND ND ND
gamma-8HC (Lindane) ND ND ND ND
iMethoxychior NO ND ND ND
{Toxaphena ND ND ND ND
‘Heptachior ND ND ND ND
Herbicides

4-0 (ugh) ND ND ND ND

,4,5-TP (Silvex) (ug/) ND ND NO ND
Metals:

enic ND ND ND ND

Barium ND ND ND ND

admium ND ND ND ND
lChrcmium ND ND ND ND
‘;Copper ND ND ND ND
i|L°ad ND ND ND ND
{Mercury ND ND ND ND
kelenium ND ND ND ND
iSilver ND ND ND ND
E&nc ND ND ND ND
Misceilanecus:
gk‘/anide (mg/kg) ND 0.1 0.1 0.1
‘Amenable cyanide (mg/kg) ND ND ND ND
;iReacﬁvity - cyanide (mg/kg) ND ND ND ND
Reactivity - sulphide (mg/kg) ND ND ND ND
;*'I’ otai Organic Halogen (mg/kg) NO ND ND ND
pH at S minutes (SU) 7.95 7.84 823 7.87
: {H at 30 minutes (SU) 797 774 799 7.78
{N°‘°:

D: Not Detected
(\II analytical resuits in mg/l unless otherwise noted.
Eonl Proctor Test resuits = 12.4%

ampie Description:
jiMElSSOOt Qutside the NW comaer of the perimeter fence

MEISS002: Qutside the NE corner of the perimeter fance
ISMEISS003: Outside the SE corner of the parimater fance
lSMElSSOO‘t: Qutside the SW comer of the perimeter fance
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DRILLING LOGS



SOIL BORING LOG

BORING No. : BMEL 00
PROJECT No.: 01602 | LOGGED _8Y: baw Fucun.déﬂ%as 1

e — Ny CARSWELC A‘FB ~Swmn 60 - WURW NJ\‘UM. Fhom oFF -5 'Te VEAPINS STAME M

8 ,LOCATION: Oubhidt NW comur 4 pastes Pt SURFACE ELEV.:
DRUER oM M“"\\”:‘;\' /Pox DATESTAAT: (5.10.90 - /5o st b (0.9, - 170»
: SAMPLE ava L Vs - ';: SOR. DESCRPTION
r AEADINGS 0N rYe
T | M TYPE | INTERVAL iFT) (] Tyt [ eq) €T AND AEMANKS
[ FROM TO Min Mex WA A M
([ {olulb o l olo (e c wde Lawin (,Av\,uL sals b IS Lub BLs
Fifgs gd v
s — CLM/
2 S-ﬁlpw» ) G ol 0o |© (I _ Ol w -uwv- o Ast @ a2 b(...‘ w/ ¢ g
Wik chells boslone v
10
3 Cu‘;'\:} [y 1 ol o v Fivés Steme. &y Q,Lw.o
b s encpmbtios @ 12 fuf Beo
19
v bed @ (6 b [6.5 fut 8Lo
i{ f“:ns ]'} [3 o 0 (&) FH“ES ()M l\a)‘ﬂ)u-g, v/ \{\-\ JM‘\ AL parntsy
v B o Coour) "y Lk s
2 J
23
|
i
|
.
1) ‘

Poge: ' L] 1
|PP: Pecast panssuematar 10seing
WA: CVA resdings » tha werting sres



SOIL BORING LOG
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Attachment 2 314 58

Upper Confidence Limit for Ra-226 Data from Background Soil Samples

Baring Sample Ra-226
No. Depth (pCilg) UPPER LIMIT = MEAN + STDEV * t/(df*0.5)
BMEIWNO0O1 0-1 0.49
5'-6' 0.47
11'-12' 0.73 MEAN = 0.78 pCi/gm
17'-18' 0.82 ” STDDEV=  0.23 pCi/gm
BMEIWNO0O1 0-1 0.76 t= 1.75 (TABLE B-1,
5'-g' 0.78 NUREG/CR -5849)
11-12' 0.76
17-18' 0.76 UPPERLIMIT =  0.89 pCi/gm
BMEIWNOQG1 0-1 0.94
5'-6' 0.39 3XUPPERLIMIT=  2.67 pCi/gm
11-12' 0.90
17'-18' 0.90
BMEIWNOO1 0-1 1.27
5'-6' 0.64
11-12' 1.24

17-18' 0.67
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APPENDIX D

PHOTOGRAPHS DOCUMENTING SITE ACTIVITIES
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Photo No. 1: Performance of the non-intrusive radiological survey.

61

Photo No. 2 : Removal of the chain-link fence and site conditions prior to excavation.
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[

Photo No. 3: Initiation of tube excavation with a backhoe.

Photo No. 4 : Further excavation of the tubes using an excavator.
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Photo No. 6 : Tube removal via nylon slings.
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PR g At O

Photo No. 8 : Welding the end caps of the steel overpack containers.
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Photo No. 9 : Placing the overpacked tubes back into the exclusion zone .

Photo No. 10 : Final limits of excavation.




314 66

Photo No. 11 : Performance of a background soil boring.

Photo No. 12 : Final stockpile of excavated soil
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Photo No. 13 : Use of engineering controls to aveid run-on or run-off of precipitation in the soil
staging area.

Photo No. 14 : Overpacked tubes loaded for transportation to the disposal facility.
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Photo No. 15 : Site restoration completion.







APPENDIX E

LABORATORY ANALYTICAL REPORTS
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eeees% Mountain States Analytical

t e n -l

June 28, 1996

Mr. Mike Timmer
Metcalf & Eddy Services

3838 N. Sam Houston Parkway East
Suite 440

Houston, TX 77032

Reference:

Project: LLRW Removal/Carswell AFB
MSATI Group: 12445

Dear Mr. Timmer:

Enclosed are the analytical results for your project referenced
above. The following samples are included in the report.

SMEISS001 SMEISS002

SMEISS003 SMEISS004
PROCTOR TEST SOIL

All holding times were met for the tests performed on these samples.

If the report is acceptable, please approve the enclosed invoice
and forward it for payment.

Thank you for selecting Mountain States Analytical, Inc. to serve as
your analytical laboratory on this project. If you have any questions

concerning these results, please feel free to contact me at any time.

We look forward to working with you on future projects.

With Regards,

W Sl Fnas

W. Scott Fraser
Project Manager
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Dete Repoited: 0 /:8/96
Discarid Date: 0 /.8/96
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1645 West 2200 South, Sait Lake City, Utah 84119-1456 '301) 973-0050 1-800-973-MSAl FAX (801) 972-6278
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July 8, 1996

Mr. Mike Timmer

P e~

- - -

Metcalf & Eddy Services

3838 N. Sam Houston Parkway East

Suite 440

Houston, TX 77032

Reference:

es Analytical

Project: LLRW Removal/Carswell AFB

MSAI Group: 12424

Dear Mr. Timmer:

Enclosed are the analytical results for your project referenced

above.

BMEIWNOO2 000010
BMEIWNOO2 170180
Rinsate/EQ Blank #1
BMEIWNOO3 180190
BMEIWNOO1 110120
BMEIWNOO4 000010
BMEIWNOO4 170180

211l holding

If the report is acceptable, please approve the enclosed

BMEIWNOO2
BMEIWNOO3
BMEIWNOO3
BMEIWNOO1l
BMEIWNOO1
BMEIWNOO4

Rinsate/EQ Blank #2

and forward it for payment.

Thank you for selecting Mountain States Analytical, Inc.
your analytical laboratory on this project.
concerning these results, please feel free to contact me

050060
000010
110120
000010
120130
050060

BMEIWNOO2
BMEIWNOO3
BMEIWNOO3
BMEIWNOO1
BMEIWNOO1
BMEIWNOO4

times were met for the tests performed on

If you have

The following samples are included in the report.

110120
050060
170180
050060
170180
110120

these samples.

invoice

to serve as
any questions
at any time.

We look forward to working with you on future projects.

wWith Regards,

AU

W. Scott Fraser
Project Manager
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" Thermo NUtech

601 Scarboro Road
31 %idg 9% 37830
42 1-0683

FAX (423) 483-4621

TNU-OR-4544 FAX (423) 481-0121

July 3, 1996

Mr. W. Scott Fraser
Mountain States Analytical
1645 West 2200 South

Salt Lake City, UT 84119

CASE NARRATIVE
Work Order# 96-06062-OR
State of Utah Certificate #E-235

SAMPLE RECEIPT

This work order contains seventeen soil samples received 06/14/96. These samples were
analyzed for Gamma Spectroscopy.

CLIENT ID LAB ID CLIENT ID LAB ID
12424-49067 96-06062-04 12424-49078 96-06062-13
12424-49068 96-06062-05 12424-49079 96-06062-14
12424-49069 96-06062-06 12424-49080 96-06062-15
12424-49070 96-06062-07 12424-49081 96-06062-16
12424-49071 96-06062-08 12424-49082 96-06062-17
12424-49072 96-06062-09 12424-49083 96-06062-18
12424-49074 96-06062-10 12424-49084 96-06062-19
12424-49076 96-06062-11 12424-49085 96-06062-20
12424-49077 96-06062-12

PROBLEMS OR UNUSUAL CIRCUMSTANCES

No problems or unusual circumstances were noted during the analytical process.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hard copy data package has been authorized by the

cognizant project manager or his/her designee to be accurate as verified by the following
signature.

M.R. McDougall
Laboratory Manage

Date: ‘\\ 5, } N

A Subsidiary of Thermo Remediation, a Thermo Electron Company
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Thermo NUtech

601 Scarboro Road
O&k Ré% TN 37830
31 ) 481-0633
FAX (423) 483-4621
FAX (423) 481-0121
TNU-OR-4543 :

July 2, 1996

Mr. W. Scott Fraser
Mountain States Analytical
1645 West 2200 South

Salt Lake City, UT 84119

CASE NARRATIVE
Work Order# 96-06063-OR
State of Utah Certificate #E-235

SAMPLE RECEIPT

This work order contains three soil samples received 06/14/96. These samples were analyzed
for Gamma Spectroscopy.

CLIENT ID LAB ID

12424-49086 96-06063-04
12424-49087 96-06063-05
12424-49088 96-06063-06

PROBLEMS OR UNUSUAL CIRCUMSTANCES

No problems or unusual circumstances were noted during the analytical process.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hard copy data package has been authorized by the

cognizant project manager or his/her designee to be accurate as verified by the following
signature.

NN
M.R. McDougall

Laboratory Manager

Date: l&i] ig:

A Subsidiary of Thermo Remediation, a Thermo Electron Company
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Thermo NUtech

. 601 Scarboro Road

314 QN 37830

_ (423) 481-0683

FAX (423) 483-4621

TNU-OR-4569 FAX (423) 481-0121
July 10, 1996 :

Mr. W. Scott Fraser
Mountain States Analytical
1645 West 2200 South

Salt Lake City, UT 84119

CASE NARRATIVE
Work Order# 96-06065-OR
State of Utah Certificate #E-235

SAMPLE RECEIPT

This work order contains two water samples received 06/14/96. These samples were analyzed
for Gamma Spectroscopy.

CLIENT ID LAB ID
12424-49075 96-06065-04
12424-49090 96-06065-05

SPECIAL PROBLEMS OR UNUSUAL CIRCUMSTANCES

Samples were analysed by Gamma Spectroscopy for Radium-226 by Bismuth-214 daughter
inference. This technique is not as sensitive as other preferred methods of detection for low
activity Radium-226 in water samples such as Alpha Spectroscopy. On June 19, 1996
Mountain States Analytical was contacted to advise them concerning Radium-226 by Alpha
Spectroscopy would provide more sensitive results and requested the client for instructions. We
waited for this change of analysis technique and attempted contact several times without
success. On Friday, July 5, 1996 MSA contacted us and we discussed these same issues. As a
result of this conversation, we were directed to report Gamma Spectroscopy results. Results are
subject to the limitations of the Gamma Spectroscopy technique employed and may not be
applicable for the end user. A reanalysis is possible by Alpha Spectroscopy if needed.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hard copy data package has been authorized by the

cognizant project manager or his/her designee to be accurate as verified by the following
signature.

N D 8o

M.R. McDougall
Laboratory Manager

Date: [ l \0!2

A Subsidiary of Thermo Remediation, a Thermo Electron Company
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Thermo NUtec
601 Scarboro F

3141 0%akRidge. TN 3
(423) 481+

FAX (423) 483-

FAX (423) 481
TNU-OR-4522
July 1, 1996

Mr. W. Scott Fraser
Mountain States Analytical
1645 West 2200 South

Salt Lake City, UT 84119

CASE NARRATIVE
Work Order# 96-06087-OR
State of Utah Certificate #E-235

SAMPLE RECEIPT

This work order contains one soil sample relogged 06/21/96 at the request of the client. This
sample was analyzed for Isotopic Thorium and Isotopic Uranium.

CLIENT ID LAB ID
12424-49067 96-06087-04

PROBLEMS OR UNUSUAL CIRCUMSTANCES

No problems or unusual circumstances were noted during the analytical process.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hard copy data package has been authorized by the

cognizant project manager or his/her designee to be accurate as verified by the following
signature.

MEIM_ S

M.R. McDougall
Laboratory Manager

Date: gs !!\\1&

N~

A Subsidiary of Thermo Remediation, a Thermo Electron Company
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July 8, 1996

My. Mike Timmer
Metcalf & Eddy Services

3838 N. Sam Houston Parkway East
Suite 440

Houston, TX 77032

Reference:

Project: LLRW Removal/Carswell AFB
MSAI Group: 12423

Dear Mr. Timmer:

Enclosed are the analytical results for your project referenced
above. The following samples are included in the report.

SMEISS001 SMEISS002 SMEISS003
SMEISS004

All holding times were met for the tests performed on these samples.

If the report is acceptable, please approve the enclosed invoice
and forward it for payment.

Thank you for selectihg Mountain States Analytical, Inc. to serve as
your analytical laboratory on this project. If you have any questions
concerning these results, please feel free to contact me at any time.

We look forward to working with you on future projects.

With Regards,

W it Foui~

W. Scott Fraser
Project Manager

p PPN - =3
S 2Tt oot Zat ke Cova LEn 32103 307 3TTLIIEC T-302-wsleliner 7oA SLasiant



MOAL Group: 124 3
y E Date Rejorted: 07 08/96
Date Rezeived: 0€ 13/396

Purchas: Order: $--016021-0C2
wel Prroject No.:

I.mit of
Units Quentitation

pCi/g

tar pCi/g

Respectfully Submitted,
Reviewed and Approved bhy:

o il Fase

W. Scott Fraser
Project Manager

1645 "Nest 2200 Scuth, Salt Lake City, Utah 84119-148¢6 (8Q1) 973-0050 1-800-973-MSAI FAX (801) 972-6278



Thermo NUtech

601 Scarboro Road

Sal%eq' 37830

1-0683

FAX (423) 483-4621

TNU-OR-4553 FAX (423) 481-0121

July 8, 1996

Mr. W. Scott Fraser
Mountain States Analytical
1645 West 2200 South

Salt Lake City, UT 84119

CASE NARRATIVE
Work Order# 96-06067-OR
State of Utah Certificate #E-235

SAMPLE RECEIPT

This work order contains two soil samples received 06/14/96. These samples were analyzed
for Gamma Spectroscopy.

CLIENT ID LAB ID
12423-49063 96-06067-04
12423-49064 96-06067-05

PROBLEMS OR UNUSUAL CIRCUMSTANCES

No problems or unusual circumstances were noted during the analytical process.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hard copy data package has been authorized by the

cognizant project manager or his/her designee to be accurate as verified by the following
signature.

N\m\@\

M.R. McDougall
Laboratory Manager

Date: ]g %‘jw

A Subsidiary of Thermo Remediation, a Thermo Electron Company
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Thermo NUtech
31 (gkﬂ;jfﬁboro Road

idgé. TN 37830
(423) 481-0683
FAX (423) 483-4621

TNU-OR-4552 FAX (423) 481-0121

July 8, 1996

Mr. W. Scott Fraser
Mountain States Analytical
1645 West 2200 South

Salt Lake City, UT 84119

CASE NARRATIVE
Work Order# 96-06077-OR
State of Utah Certificate #E-235

SAMPLE RECEIPT

This work order contains two soil samples received 06/14/96. These samples were analyzed
for Gamma Spectroscopy.

CLIENT ID LAB ID
12423-49065 96-06077-04
12423-49066 96-06077-05

PROBLEMS OR UNUSUAL CIRCUMSTANCES

No problems or unusual circumstances were noted during the analytical process.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
elease of the data contained in this hard copy data package has been authorized by the

cognizant project manager or his/her designee to be accurate as verified by the following
signature.

N <

M.R. McDougall
Laboratory Manager

Date: 1' 3 !3\

A Subsidiary of Thermo Remediation, a Thermo Electron Company
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e 02% Mountain States Analytical
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July 8, 1996

Mr. Mike Timmer
Metcalf & Eddy Services

3838 N. Sam Houston Parkway East
Suite 440

Houston, TX 77032

Reference:

Project: LLRW Removal/Carswell AFB
MSAI Group: 12425

Dear Mr. Timmer:

Enclosed are the analytical results for your project referenced
above. The following samples are included in the report.

North wall North Wall Dup
South wall East Wall
West Wall Floor

Rinsate #3/Confirmation
All holding times were met for the tests performed on these samples.

If the report is acceptable, please approve the enclosed invoice
and forward it for payment.

Thank you for selecting Mountain States Analytical, Inc. to serve as
your analytical laboratory on this project. If you have any qguestions
concerning these results, please feel free to contact me at any time.

We look forward to working with you on future projects.

With Regards,

AR

W. Scott Fraser
Project Manager
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MSPET Group: 1242¢
date Reported: 07/0:/96
Jdate Received: 06/1./96

Purchase Order: 94-16021-002
Prcject No.:

Lim=t of
Urits Quant:taticn

- ——— - <o e e

Mi/g
pti/g
pti/g

fee pti/g
ec pti/g
fetamec pCi/g
rtracned pCi/l

Respectfully Submitted,
Reviewed and Approved by:

Wit L

W. Scott Fraser
Project Manager

1645 W

51

00 South, Salt Lake City, Utar 84119-1456 (801) 973-0050 1-800-973-MSAl FAX (801) 9726278



- Thermo M ech

QOak Ridge. TN 37830
(423) 481-0683
FAX (423) 483-4621

TNU-OR-4551 FAX (423) 481-0121

July 8, 1996

Mr. W. Scott Fraser
Mountain States Analytical
1645 West 2200 South

Salt Lake City, UT 84119

CASE NARRATIVE
Work Order# 96-06064-OR
State of Utah Certificate #E-235

SAMPLE RECEIPT

This work order contains eight soil samples received 06/14/96. These samples were analyzed
for Gamma Spectroscopy.

CLIENT ID LAB ID CLIENT ID LAB ID

12425-49091 96-06064-04 12425-49095 96-06064-08
12425-49092 96-06064-05 12425-49096 96-06064-09
12425-49093 96-06064-06 12425-49097 96-06064-10
12425-49094 96-06064-07 12425-49098 96-06064-11

PROBLEMS OR UNUSUAL CIRCUMSTANCES

No problems or unusual circumstances were noted during the analytical process.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hard copy data package has been authorized by the

cognizant project manager or his/her designee to be accurate as verified by the following
signature.

M.R. McDougall
Laboratory Manager

Date: I!S S (jtq

A Subsidiary of Thermo Remediation, a Thermo Electron Company
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Therrg? NUtech
MOro Road
Qak Ridge. TN 37830

(423) 481-0683

FAX (423) 483-4621

TNU-OR-4568 FAX (423) 481-0121

July 10, 1996

Mr. W. Scott Fraser
Mountain States Analytical
1645 West 2200 South

Salt Lake City, UT 84119

CASE NARRATIVE
Work Order# 96-06066-OR
State of Utah Certificate #E-235

SAMPLE RECEIPT

This work order contains one water sample received 06-14-96. This sample was analyzed for
Gamma Spectroscopy.

CLIENT ID LAB ID

12425-49099 96-06066-04

SPECIAL PROBLEMS OR UNUSUAL CIRCUMSTANCES

Sample was analysed by Gamma Spectroscopy for Radium-226 by Bismuth-214 daughter
inference. This technique is not as sensitive as other preferred methods of detection for low
activity Radium-226 in water samples such as alpha spectroscopy. On June 19, 1996 Mountain
States Analytical was contacted to advise them concerning Radium-226 by Alpha Spectroscopy
would provide more sensitive results and requested the client for instructions. We waited for
this change of analysis technique and attempted contact several times without success. On
Friday, July 5, 1996 MSA contacted us and we discussed these same issues. As a result of this
conversation, we were directed to report Gamma Spectroscopy results. Results are subject to
the limitations of the Gamma Spectroscopy technique employed and may not be applicable for
the end user. A reanalysis is possible by Alpha Spectroscopy if needed.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hard copy data package has been authorized by the

cognizant project manager or his/her designee to be accurate as verified by the following
signature.

N
M.R. McDougall
Laboratory Manager

Datezjt Lo’ 3.

A Subsidiary of Thermo Remediation. a3 Thermo Electron Company



lebeuepy Aiojel

LUt LRE/LAE XV

CROO IREEAE OSRS T DBpR G prosp orogqere 1oy

Aurdwion 101923 QU] B 'HONRINIIIAY oun | jo KIIpISanS v

@._ ‘lleBnogow "H'IN

29INN owIady L

oyids xueW=SW'e1eodng=q"iue|g=g'esIds=5 umoun=3

@\Ow\h /.d/\{ﬂéz Aq U®>O‘_Qa<
i
<t
i
9]
|
Mod 06'%1 S8°01 o¥'S- polIPOW 0EL-43 TNV 922-wnipey  96/61/90 96/81/90 96/v1/90 96/11/90 6606p-Sevcl $0-99090-96
q/10d ov'vl 0801 0.°6- paljipo 0€L-43 INV1 922-wnipey  96/81/90 96/81/90 96/¥1/90 96/11/90 6606p-G2vel G €0-99090-96
MNod 0ov'SH 0.6 05°¢Cl- palipoW OEL-H3 INY1 922-wnmpey  96/61/90 96/81/90 96/¥1/90 96/v1/90 MNVIE 9 20-99090-96
123d 0000L 00°0601 0001508 pPayPoON 0E1-H3 INV1 ZEL-wmsaD  96/61/90 96/8L/90 96/¥1/90  96/1/90 IMIAS S 10-99090-96
M0d 04899 00°G86 00°00L1LEL PaIIPON 0EL-H3 TNV 09-yeqod  96/61/90 96/8L/90 96/¥1/90 96/¥1/90 IMIdS S 10-99090-96
MOd 0000L 96°8ScE [ANWAALTA PoOyIPO OEL-H3 TNV ZEL-WNS8D  96/61/90 96/81/90 96/¥1/90 96/¥1/90 NMONX M 10-99090-96
MOd 04899 6¥°¢2LS  BO'IBOEEL PaYIPoON OE L-H3 INV 09-1eqoD 96/61/90 96/8L/90 96/¥1/90 96/¥1/90 NMONX M 10-99090-96
siun  vaw lou3 Insay pPoyisN alhjeuy aleQ ajeg eleqg eleg Qlwsaio gl ejdwes ai ge’
sisfjeuy daid 1disoay ejdwesg

611p8 LN ‘AND axeies

L jo | ebed d81eM IXIHLVYIN Yinos 00cc 1SeM S¥ 91

96/01/L :uodeYy jo eled
sisAjeuy jo podey |eulq

9909096 :Oads
Gevel #°0'd

[eonAjeuy sejels urejunop
19sel4 109S ‘M



1ejdwes Aq uieley - AdoD yuld

18wWojsn) o} wmey - AdoD mojIe A

qe Aq uieiey [UIBUO - AdoD BIUM

8229-2£6 (108) Xv4 0500-626 (108) 611v8 ueIN ‘A0 exe] IS 'YInos 0022 1SeM Sval

\nm..i\\_u

:Aq jo pesodsig ‘fesodsi jo ew|/ereq
[ XL 2,P_.As£ ohhp LSV3 “hemid rvalsmo wys ‘N $¢3%
N :Aq jesodsiq 10} pezuoyiny ‘jesodsig jo edAL TS Ww).L FAlwm o1sunsed uodey
«t xeq4 oeuoyd (e esead) Ag pejsenbel siinses ysny
M nw @ E (e1eQ) :Ag synsay uodey
3 {s8:9y0ing puv [vaodde [ySH 0 pelans , 1vi usny)
ysny @ ‘(epxo esuerd) pajsanbay swyl punoseuiny
Pt -

P I « m.\i (- 247 /. \%\B\ \\\mm\ ¢ioely| sees ouny | eeq (qen) Ag pensoey

B9 [#3 S~ | W a9 2Ky | oge] [Therg] 7h3) hhbtll X219

eleq :Aq peaieoss ejdwes eieq :Aq peysinbutes ejdwes ewi) eleq "ON iy Jeddiys jo eweN
/ s Eonf] A X She|ThITg| MNetk waNe) - I 2Vonty
NlE X | x 09| W1 JsWw 4 Ssw + o
A X e 0g9] | 7119 M 153
A X | X 097 | h°1I"Y ~om  1Sv3
2 XX 29/ | 'lI9 AAwm L%
aun x|x| o€ iy ER R IR T
AP0 A X | X o W%n9 WM My

—
wm ’ syewey o\& g m m g m m Ewﬁ.__huo EMN_%Q UonESuep) ejdwes
833 o 2
mmwuw ‘«mﬁ m id H2 3. L o:&we L9599 vy Jejdwes
hd m. 99V AMSYv? \ [ 33.& 3¥J4 :4/eweN 10eold
R RS- ahs ﬂmxt % xed 0383~ 0bS Cw_ﬁ; ‘4 BUOYd
/- Connbow SEAELY 200 — _Naw_m Mhr #'0d hay3 + 3V 3y OWeN ueld
A )

Apoisn) jo urey) sjdwes
b.88







314122

APPENDIX F

TRANSPORTATION AND DISPOSAL DOCUMENTATION
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M‘E Metcalf & Eddy
a An Air & Water Technologies Company 314123

May 2, 1996 016021-1242

Mr. Roland Weiskittal

U.S. Ecology, Inc.

109 Flint Road

Oak Ridge, Tennessee 37830

Reference:  Prime Contract No. F41624-92-D-8002
’ Delivery Order Number 0012
NORM Waste Removal and Disposal
Carswell AFB, Texas

Subject: Request for NARM Determination

Dear Mr. Weiskittal:

In accordance with the October 27, 1995 Memorandum for the State of Washington provided by
Mr. Roger Johnson of the Air Force’s Low Level Radioactive Waste Program, Metcalf & Eddy,
Inc. (M&E) is providing this letter to request assistance in the acquisition of a NARM
determination to allow the disposal of exhumed radioactive waste units from Carswell AFB, Texas
at your facility in Richland, Washington. The following paragraphs provide the information listed
in Item 6 of the Memorandum.

A. Background

Under a contract with the Air Force Center for Environmental Excellence (AFCEE),
Brooks AFB, Texas, M&E has been issued a delivery order (0012) to remove and dispose
of naturally-occurring radioactive materials (NORM) and affected soils buried at SWMU
60 of Carswell AFB in Fort Worth, Texas. SWMU 60 is located five miles west of
Carswell AFB at the Off-Site Weapons Storage Area.

A chain-link fence approximately 10 feet by 20 feet encompasses SWMU 60 which
contains three buried pipes. The pipes are reported to contain radium-painted luminous
dials from aircraft instruments that were disposed of in the pipes according to rules and
practices acceptable at the time of construction in the early 1950's. Based on visual
inspection by the Air Force representatives, no evidence of any release of hazardous
constiruents to the environment has occurred.

The field activities to be performed include the following:

I. Mobilization of personnel, equipment, and materials;

2. Installation of four boreholes to approximately 18 feet below ground

surface (bgs) and the collection of four soil samples from each borehole.

) ‘Ei—SHEl Sam Heusion 12 ik ,-;.W st Sone #1030, Houslen, X 77032
TEL 71330083880 <4y T13.990-5118

"‘)N«:nm P wer
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Mr. Roland Weiskittal

May 2, 1996

Page 2

These boreholes will be located so as to collect background soil samples for
laboratory analysis to determine the concentration of naturally-occurring
isotopes in background soils;

(98]

Excavation of the pipes and stockpiling of approximately 50 cubic yards of
soil;

4. Performance of verification survey of the pipes and overpacking them into
steel containers with welded caps or covers for shipment;

5. Collection and analysis of representative samples of the stockpiled soils and
confirmation samples of soils remaining in the excavation;

6. Transportation and disposal of the stockpiled soil and the pipes to approved
waste disposal facilities; and

7. Restoration of the site by backfilling the excavation and demobilization.

Waste Unit Description

According to “as built” drawings provided by the Air Force, the pipes are cast iron with
a diameter of 12 inches and extend approximately 12 inches above the ground surface.
The length of each pipe is 18 feet, thus extending approximately 17 feet below the ground
surface. The bottom end of each pipe was capped with a cast iron plug and lead caulk.
At the surface, each pipe was closed with a welded steel cap set over the top of the pipe.
Each pipe is surrounded by approximately 3 inches of concrete grout.

1.

ity Caleulari

In accordance with the Memorandum, the activity calculation is based on the worst
case scenario with all the dials having 15 microcuries of Radium-226 with a
maximum device loading of two items per linear inch of pipe. Thus, the maximum
activity is determined as follows:

: * 2 items * 12 inches * 18 ft * 1000 nCi = 6.48x10° nCi/pipe
item inch foot pipe 1 uCi

Mass
The mass of the contents of each pipe is determined by finding the interior volume

of the pipe, then assuming that it is full of concrete at a specific weight of 123
pounds per cubic foot. This weight is then converted to its mass in grams.



Mr. Roland Weiskitta! 814125
May 2, 1996
Page 3

M=nr’hW=n * (6 inches * _1 ft_ )** 18 ft * 123 ibg * 454_%ns = 789,400 gms
( 12 in ) cu ft 1 s

5 Snecific Activi

The worst case (highest) specific activity for each pipe is determined as the activity
divided by the mass:

6.48x10° nCi/pipe = 8.21 nCi/gm
789,400 gms s

C. Proposed Packaging Methodology

The pipes and surrounding concrete will be placed intact into one or more steel containers.
An approved adsorbent will be placed around each pipe to fill the volume of the container.
The container will be closed by welding its cover or end plates directly to the container.
The expected volume of the container(s) is expected to be 400 cubic feet. Some containers
may also or only contain affected soil with a specific activity of up to 9 nCi/gm.

D. Approximate Shipping Date
The approximate shipping date is expected to be the second week in July 1996.

Please call us if you have any questions or need additional information. Thank you for your
assistance. :

Sincerely,

METCALF & EDDY, INC.

Michael J. Timmer
Project Manager

cc: Mr. Roger Johnson, USAF LLRW Program
Mr. Charles Rice, AFCEE/ERB
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STATE OF WASHINGTON

DEPARTMENT OF HEALTH

DIVISION OF RADIATION PROTECTION
Airdustrial Center, Bldg. 5 ¢ P.O. Box 47827 * Olympia, Washington 98504-7827

July 30, 1996

Sandra M. Beeler, Deputy Chief
Radiological Control and Safety Officer

American Ecology Corporation

120 Franklin Road

Oak Ridge, Tennessee 37330

Dear Ms. Beeler:

This is in response to your letter dated May 20, 1996, requesting on behalf of Carswell Air
Force Base, Texas, department review (NARM determination) and approval to dispose of

Radium-226 in a concentration less than ten nanocuries per gram, and not evenly distributed
within a homogeneous waste form.

According to your letter, the waste consists of three identical pipes (12 inches in diameter
by 18 feet long) containing exhumed radium painted dials from aircraft instruments, having
a total Ra-226 activity of 19.44 millicuries. The pipes are surrounded by approximately 3
inches of concrete (closed at both ends) and will be placed into a steel container, and the
container’s void filled with an approved absorbent. The container will be closed by welding
its cover end plates directly to the container. The specific activity of Ra-226 in the steel
container will be 8.21 nCi/gm. The waste will be disposed of as Class A unstable waste.

License Condition 37 of your Washington State Radioactive Materiai License WIN-1019-2
requires in part that specific approval of the department be obtained prior to the disposal
of Ra-226 in concentrations less than 10 nanocuries per gram and not evenly distributed
within a homogeneous waste form. This letter constitutes that approval. An application to
obtain the necessary site use permit from the Washington State Department of Ecology is
enclosed. It is expected that all statements made in your letter will be strictly adhered to.

All shipments must conform to the requirements and regulations of DOT, NRC, state of

Washington, as well as US Ecology, Inc.’s license. This waste must be disposed by
December 31, 1996.



Sandra M. Beeler 314127
Page Two

If you should have any questions, do not hesitate to contact me at (360) 586-9135.

Since'@ N

/1}&—1/{

S. Jaril Ahmad
Radiation Health Physicist

Mikel J. Elsen
Radiation Healith Physicist
SJA:ktf

cc: Diane Hallisy, WDOE
US Ecology, Inc., Richland, WA
DOH Onsite Inspector



American Ecology Corporation
120 Franklin Road
Oak Ridge, TN 37830

Tel: 615/483-8768
Fax: 615/483-8078
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American Ecology

August 8, 1996

Mr. Michael Timmer

Metcalf and Eddy

3838 N. Sam Houston Parkway East
Suite 440

Houston, Texas 77032

Dear Mr. Timmer:

This is to inform you that the Washington Department of Health (WDOH) has approved
the NARM determination and variance to Condition 37 for the Carswell Air Force Base
radium painted dials contained in three pipes.

The attached letter from WDOH explains the packaging and disposal requirements. A
copy of that letter must accompany the shipment for disposal. A 1996 NARM Site User
Permit application was sent to you by Federal Express August 5th.

Please call me at (423)220-5232 if I can be of any further assistance.
Sincerely,

BV Y-

Sandra M. Beeler
Deputy Chief Radiological Control
and Safety Officer

',%Xé Recycted Paper
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1996
APPLICATION FOR A
SITE USE PERMIT FOR DISPOSAL OF N.A.R.M WASTES
AT THE
COMMERCIAL LOW-LEVEL RADIOACTIVE WASTE DISPOSAL SITE
RICHLAND, WASHINGTON

A. Name of the company, organkation, institution, etc., that is the original generator of the waste to be disposed of under this permit. (If the name changes,
you must notify us by mail on the new letterhead.) Original generator means the last person who puts radioactive material to practical use. A broker may
Rot list Uself as the original generator of its client's radloactive material or waste, nor sign on behalif of the generator.

U,S. Air Force (Texas Sites)
APPLICANT'S NAME:

B. Address where waste is generated (MUST include the 3-digit Zip. Conmtact your Post Office to obain your Zip Code).

Off-site Weapons Storage Area LLRW Program Office SA-ALC/EMP

ADDRESS WHERE WASTE IS GENERATED MAILING ADDRESS (IF DIFFERENT)

Carswell Air Force Base 307 Tinker Drive, Bldg. 306

Fort Worth, TX 76114-3520 Kelly AFB, TX 78241-55917

cry STATE  ZIP CODE (9 DIGITS) CITY STATE  ZIP CODE (9 DIGITS)

C. Name of the conact person who will be able to provide answers to any questions we may have on your application, waste generating activities or shipments.
(NOTE: Permits will be mailed addressed to contact person; ensure mailing address and comtact name agree.)

Reger W. Johnson Program Manager 219—925.-86 35 Ext
(FIRST) (M.1.) LAST TITLE PHONE

D. If this is a renewal of a site use permit please enter your permit number and volume of waste disposed of at the Richland site in the most recent calendar
xear in which you held a permit. Indicate {f you are a first~time applicans.

__ X RENEWAL - SITE USE PERMIT # N4062 . vorume pisposep <500 curm 95 wesr)

—— FIRST-TIME APPLICANT

E. Volume of waste in cubic feet, and amount of activity in millicuries (mCl) that you are authorized by the Department of Heaith to dispose of in Washington
State. DO NOT USE SCIENTIFIC NOTATION.

205 ¢  19.44nc

F. Calculate the permit fee due using the enclosed fee schedule and enter amount of fee enclosed.

AMOUNT ENCLOSED s_ 720
G. Types of N.A.R.M. wastes (e.g. pipe scale, decontamination waste, building rubble, etc.), and all radionuclides that you have approval by the Department
of Health to dispose of in Washington State.
Radium-painted dials from aircraft instruments.
TYPES OF WASTES

1.

2. _Radiwm - 226
RADIONUCLIDES

H. Do you use a broker’s services? If yes, indicate your broker's name and its Washington Siate Broker Site Use Permit number. If you use more than one
broker, list them all.

YES X ~o __ . Metcalf & Eddy, Inc. i B421
BROKER NAME(S) BROKER'S SITE USE PERMIT ¥(5)

ECY O10~73-N (Rev. 1/96}



I

The permit fee is required at time of submitting application (WAC 173-326-040(1)}. It is not possible 10 wnvoice. Make check payable 1o the State of
Washington, with your Washingion State Slie Use Permis number (If applicable) written on the check. Please provide the following information:

creckt 120/ _ NamE oF company issuve creck _ etcalf & Eddy, Inc. 24447

U.L‘I.I.QO

1 certfy that I am fully authorized 10 enter inso the terms and condlsions of this permit and am legally authorized 10 bind the applicant thereso. I hereby agree
t0 comply with all applicable siate and federal regulatons related 10 the safe managemens of radioactive waste (including the assurance thas the waste
consains no hazardous componernis as defined in Washingion Administradve Code, Chapser 173-303 WAC, Dangerous Waste Regulations, and complies with
the site operaior’s Radloactive Maserials License and with all Deparomens of Transportation packaging and shipping requiremenss as defined in 49 CFR 170
through 179). [ undersiand thas the Stase of Washington reserves the right 10 suspend or revoke this permit. The information provided on this form is
complese and truc 10 the best of my kmowiledge.

SIGNATURE OF PERSON AUTHORIZED TO SIG

THIS APPLICATION (IN INK)

PRINTED NAME OF PERSON SIGNING r W{ Johnson
TTLE ‘ Program 2 ger
DATE OF SIGNATURE

K. Mail check and application form (with aniginal ink signamrr) to:

L

Deparonens of Ecology
Cashiering Secgon

PO Box 5128

Lacey, WA 98309-5128

Correspondence (other than application forms) may be addressed to:

Deparmment of Ecology
Nuclear Waste Program
PO Bax 47600

Olympia, WA $8504-7600

Telephone number for informasion is (360) 407-7109. Internes address is diha461@ecy.wa.gov.

PLEASE ALLOW A MINIMUM OF 4 WEEKS TO PROCESS AND ISSUE SITE USE PERMIT. INCOMPLETE APPLICATION OR LATE PAYMENT WILL CAUSE
DELAY.
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Gut:errez-Palmenbe rg, Inc.

Shipment Control #
2922 W. Clarendon Ave., Phoenix, AZ 85017

T510¢—~C

LEGAL Leckc LEGAL e
STRAIGHT BILL OF LADING—ORIGINAL—NOT NEGOTIABLE

RECEIVED, subject to the classifications and tariffs in effect on the date of the issue of this Bill of Lading

The property described below, in zpp good order, except as noted (contents and coadition of of packuges unk ). Marked, consigned, and destined
as indicated below, which seid carrier (the word carnier being und d throughout this - Ing ETy Person of COrponKtion m posscanioa of the
property under the contract ) agrees to carTy to its usual place of delivery st wid destination. If on its route, otherwise to deliver to another carrier ca the route to
said destination. It i mutually egroed, as to each cerrier of ail or mxry of said property over ail or my portion of said routs to destination. And 83 to esch party st
mry time interested in ail or my of said property, that every service to be performad bersunder shail be subject to all the terms end conditions of the uniform
domestic straight bill of lading set forth (1) m official, Southern, Western and llinois Freight Classificstions in effect on the date heroof, if this is & tuil or & ruil-water
shipment. Or (2) in the spplicable motor carrier classification or tariff if this is a motor carrier shipment.

Shipper hereby cestifies that he is familiar with all the terms and conditions of the said bill of lading, including those on the back thereo, set forth in the classification

or tariff which governs the p 3on of this shy and the sad terms and conditions are hereby agreed to by the shipper and scoepted for himseif and
hus STREET ADDIERS OF CONTIGNEE-FOR PUNPOSES OF NOTIFICATION ONLY.]

LFFS 77—-’«54;%%-5 STERACA RIEA /
FROM _(AlSueiL AFR Date /GA/ 76

At FT écokTH TX T76l1H-352a
consiaNEDTo: S ECOLCEY L RLI DISASAL FACILTY

pestiamion:  RICHLAUD stare WA ??35_2 COUNTY:
#Hwi**  EMERGENCY CONTACT: Gutierrez-Pabmenberg, Inc.  (602) 234-0696 iniaininle

No. KIND OF PACKAGE, DESCRIPTION OF ARTICLES, LINER NUMBERS,

Pkgs. HM SPECIAL MARKS & EXCEPTIONS WEIGHT

3 X RADICACTI V& MATERIAL ) EXCEPTED FAUKAGE, TNSRUMENTS AND 19629 .

Af?’lCL’ S 7 Cj/umt?lo

| RADIONUCLTES: ,@l_z.:a TOTAL ACTIVITY: /q,d/é/,ncl'
amacaLrom: OX I DES mseLrmne SO N
contaver e STRCAC T7GH7T CONTAINER SPEC.: &/4
SPEC LABELS: A}/ﬂ SECMAKNGY: )/
racnone  ASOAE g £ X CLUSI VE USE
. A .

EXTIZPTION STRTEMENLT 7S O ERCH COLTAILEL

lMPORTANT:Thiuocaﬁfythn!haabownmedwnhnpmpaiy
peckzged, merked and labeled and are m proper condition

Recerved the property described above in good condition,
except as otherwise noted.

lassified d head

of the Dep of i —
| cme <RI STATE, MoTOR TRANS (T
! Driver T “Na

Date -@/O/S//?é { Daeandtme ,0/c//92 3Zoc

SCHEDULED /1:m7‘9 ToME DATE R——
T0 A AL G347 COMPLETED / / /C 112
ARRIVE CST ) LoadNG ofet e 3C

SHIPPER IMPORTANT NOTE: Your signature certifies the the sbove dates and tmmes are correct for record keepmg$nd billing pup

T SHIRbnG PRAERS P | o f 4
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314136
LIMITED QUANTITY CERTIFICATION

CONSIGNEE: CONSIGNOR: .
US Ecology U.S. Air Force (Carswell AFB)
Low Level Radioactive Waste Offsite Weapons Storage Area
Disposal Facility
Richland WA, 99352 Carswell AFB
Fort Worth, TX 76114 - 3520

Mark the applicable exception statement

O  This package conforms to the A{ imitations specified m
49 CFR 173.42 oactive material, excepted package-limited
ity of material, 7, UN2910.

ﬁ This package conforms to the conditions and limitations specified in
49 CFR 173.424 for radioactive material, excepted package-
instruments or articles, 7, UN2910.

a This package conforms to the condmons and li
, excepted articles
epleted uranium or natural uraswam,
O

CFR 173.428 for radioactive material, excepted empty packagng,
7, UN2910.

CAR —oo|

This applies to the following packages:

CRR —o0R

CAL -0

Dot SHIPAING PAPERS A6 H £ ¢



APPENDIX F 314137
DRIVER'S INSTRUCTIONS FOR .
EXCLUSIVE USE VEHICLES
HANFORD

The Code of Federal Regulations, 49 CFR 173.403(i) and 173.441(c and e)
requires that specific instructions for maintenance of exclusive use shipment

controls be provided by the shipper to the carrier. These instructions must be
included with the shipment documents.

The following instructions shall be complied with for all exclusive use
vehicles:

Do not move or transfer packages within the conveyance or between
conveyances while enroute to destination, without notifying
shipper.

The shipment must be loaded by consignor and unloaded by consignee
from the transport vehicle in which originally loaded.

Shipments must be braced so as to prevent leakage or shifting of
load under conditions normally incident to transportation.

- The vehicle must be placarded " RADIOACTIVE " on all four sides
when applicable until shipment is unloaded.

Notify the Richland, Washington (Hanford) burial site within 24
hours of arrival: (509) 377-2411

- Notify Washington Port of Entry four (4) hours prior to arrival.
I-90: (509) 226-3360; I-B84: (509)783-4014.

If the vehicle is involved in an accident or is required to make emergency
braking which would shift the load and change radiation levels, notify the
shipper immediately.

In case of an accident, vehicle malfunction, or deviation from the above

instructions immediately contact one of the following GPI employees:

Dave Wise (800) 796-7363 PIN# 1046393 (pager)
(602) 739-1885 (cellular) (24 Hour)

Dixie Wells (800) 796-7363 PIN# 1047956 (pager)
(702) 395-2814 (home)

Thomas O'Dou (800) 796-7363 PIN# 1047962 (pager)
(702) 395-2814 (home)

Walter Cunningham (800) 710-2003 (pager)
(800) 445-8393 (office)

Any deviation from these instructions is a violation of State and Federal laws
and could result in carrier penalty.

_&@:ﬁﬂ ©- -
/

Signature Date




POTENTIAL HAZARDS 3141728

HEALTH HAZARDS
Low-level radioactive material; little personal radiation hazard.
Many packages are not required to have radioactive materials labels or markings.
Some radioactive materials cannot be detected by commonly available instruments.

FIRE OR EXPLOSION
Some of these materials may bum, but none of them ignites readily.
Radioactivity does not change flammability or other properties of the materials.

EMERGENCY ACTION

Keep unnecessary people away; isolate hazard area and deny entry.

Response actions may be performed prior to any radiation measurements.

Positive pressure self-contained breathing apparatus (SCBA) and structural firefighters'
protective clothing will provide limited protection.

Notify Radiation Authority of accident conditions.

Detain uninjured persons, isolate equipment with suspected contamination, and delay cleanup

until instruction of Radiation Authority.
CALL CHEMTREC AT 1-800-424-9300 FOR EMERGENCY ASSISTANCE.

FIRE
Do not move damaged containers; move undamaged containers out of fire zone.
Small Fires: Dry chemical, CO2, water spray or regular foam.
Large Fires: Water spray, fog (flooding amounts).
SPILL OR LEAK
Do not touch damaged containers or spilled material.

Small Liquid Spills: Take up with sand, earth or other noncombustible absorbent
material.

Cover powder spill with plastic sheet or tarp to minimize spreading.
FIRST AID

Use first aid treatment according to the nature of the injury.

Advise medical personnel that victim may be contaminated with low-level radioactive

material.

This Emergency Response Guide applies to the following Identification' Numbers :

O UN2910 Radioactive Material, Excepted Package - Articles Manufactured from Natural or
Depleted Uranium or Natural Thorium

O UN2910 Radioactive Material, Excepted Package - Empty Packaging

o UN2910 Radioactive Material, Excepted Package - Instruments or Articles

m]

UN2910 Radioactive Material, Excepted Package - Limited Quantity of Material
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IMPORTANT NOTICE, PLEASE READ

HAZARDOUS MATERIAL DRIVER:

THE MATERIAL YOU ARE CARRYING IS TO BE TRANSPORTED TO
L(Re) DISPOSAL 7AciTy RICHLAND, WASHINGTON FOR PROCESSING. YOU
MUST ENTER THE STATE OF WASHINGTON AT ONE OF THE TWO ENTRY
POINTS LISTED BELOW AND STOP FOR AN INSPECTION OF YOUR VEHICLE
TO INSURE COMPLIANCE WITH STATE OF WASHINGTON AND DEPARTMENT
OF TRANSPORTATION REQUIREMENTS FOR VEHICLES CARRYING HAZARDOUS
MATERIALS. YOU WILL NOT BE ALLOWED ENTRY INTO THE STATE UNTIL
YOUR VEHICLE PASSES THIS INSPECTION. YOU WILL NOT BE ALLOWED
TO UNLOAD YOUR VEHICLE AT THE DISPOSAL SITE WITHOUT A CERTIFI-
CATION OF INSPECTION FROM ONE OF THESE CHECKPOINTS:

A) WEIGH STATION AT PLYMOUTH (I-82)
PHONE: (509) 783-4014

B) 1-90 NEAR SPOKANE
PHONE : (509) 226-3366

YOU MUST MOTIFY ONE OF THE ABQVE CHECKPOINTS BY PHONE AT LEAST
4 HOURS PRIOR TO ENTERING THE STATE. A PERSONAL MONETARY FINE
OoF $100.00 wILL BE LEVIED BY THE STATE OF WASHINGTON FOR FAIL-
URE TO STOP AT ONE OF THE ABOVE CHECKPOINTS. A LENGTHY DELAY
MAY ALSO BE EXPECTED IN ADDITION TO THE $100.00 FINE.

STATEMENT OF CERTIFICATION
I HAVE READ AND UNDERSTAND THE ABOVE STATEMENTS CONCERNING
THE PROPER DELIVERY OF RADIOACTIVE MATERIALS.

SIGNATURE og DRIVER

DATE : /O of/gé

SuipMent No.: 75 /04 —C




LOW-LEVEL RADIOACTIVE WASTE SHIPMENT 314140
CERTIFICATION FOR THE FEDERAL GOVERNMENT AS A
GENERATOR/PACKAGER, AND ITS BROKERS AND CARRIERS

The following certilication, completed as applicable, is made to the State of Washington:

Certitication is hereby mada to the State of Washington that Radiation Shipment Record No. M of low-level radioactive waste has been
inspected in accordance with requirements of the Governor ot Washington's Executive Order dated November 19, 1979, prior to ils shipment.
"Further certification is made that the inspection has revealed no items of non-compliance with all applicable laws, rules and regulations.

As determined under the provisions of the Federal Tort Claims Act (28 USC § 2671-2680), the undersigned shall be liable for and hold harmiess the
State of Washington from any and all claims, suits, losses, damages or expenses on account of injuries to any and alt persons whomsoaver, andany
and all property damage, arising or growing out of or in any manner connected with any activities performed under this order.

Except tor any violation of applicable existing state or federal statute or ragulation respecting packaging and shipment, inspection and acceptance
of any itam or container or material covered by this certification by the State of Washington or a duly authorized contractor shali release the party
who executed this certificale from any and all requiremant of indemnification from injury or loss.

SECTION A: 4F

FOR THE SENERATOR/PACKAGER: AF@’{} /c‘”:cs‘:'e/;( , 6# X
. ompany Name

peAmiT Numaer: _ NY 3 &

VOLUME OF WASTE IN THIS SHIPMENT: 200 . 7 7 __
DATE: ) Ot 26 A/a_n ). Flolo %L\D%

Tecl
TITLE: ﬁf/mlhfﬂf"/‘ﬂj jeli .

Certification is hereby made to the State of Washington that Radiation Shipment Record No.kﬂiﬁg of low-level radioactive waste has been
1nspected in accordance with requirements of the Governor of Washington's Executive Oraer dated November 19, 1979, prior to its shipment.
Cyrther certification 1s made that the inspection have reveaied no items of non-compliance with all applicable laws, rules and regulations.

. he undersigned shall indemnify and hold harmless the State of Washington, in an amount not o exceed $1,000,000.00 per individual who may be
injured. provided that indemnification shail not exceed $5.000,000.00 in total. for each occurrence. from any and all claims, sutts, losses, damage,
injury and expenses to any person whomsoaver Or to property arising or growing out ot or in any manner connected with the activities performed
undaer this order.

Except for any violation of applicabie existing state or federal statute or regulation respecting packaging and shipment, inspection and acceptance
ol any item, or container or matarial covered by this certification by the State of Washington or a duly autharized contractor shalirelease the party
who executed this certificate from any and all requirement of indemnification from injury or loss.

sections: en (SUTIERREZ. ~P»7mw§Fég e . (GPT)
PERMIT NUMBER: 64/9

VOLUME OF WASTE N THIS SHIPMENT: 200.7 /’_7

CATE: /0 0 8Y: -

TITLE: 6’£@KE£‘

SECTION C:
“OR THE CARRIER: T § M ];

- {Company Name)
VOLUME OF WASTE IN THIS SHIPMENT: ZOO d 7

DATE 12 -1 - Y4 8y ;P ‘dj\ﬂu//

TITLE. DLU'- 1&

O§HS AMFJ1-C —
% G oot
O8§HS 13-4248 mun:.?-'.



G rRLE

mmpment # C/Z/C’é ~

Carrier name/address

TH5MT

WMT WORK FORMS

VEHICLE INSPECTION SHEET o« o5 ;
Disposal Shipment # /2

& ox1t3, 1efriy, Mo

:314141
Ol — |

USDOT Hazmat Reg # Tractor 3/3 48_Trmler # 8‘/3 0O 8

Drivers Name: ﬂﬂdc Ha L L

S@le: OR

License #. 232 7 "122‘1

ExpDale: 23, -98

1

10
11
12

13

14

1S.

16

17
18
19
20
21
22

Operatorsiicense

Windshield, Side Glass

& Mbror
Wipers
Hom

Suspension

Brake Linas

Brake Pots & Cams

Exhaust System

Fuel System

Structure&Welids
Frame

Van/Trailer Floor

Van walls, ceiling
Van doors

Rims

Tires

Hubs

Head lights
Running Lights
Tum Signals
Brake Lights
Bracing

Tractor & Trailer

AR-OP-002

(xISAT
( S<ISAT

( X)SAT

(XISAT
(2<)sAT

( 2( JSAT

(K ysar
(F<ISAT

)SAT

( X

( X)SAT
YSAT

(X )SAT
( PdSAT
( XISAT
( 265AT

(

(

-

—~ o~

(
(
(

(

(X)SAT
( XisAT(
( AT (
( )SAT
(X) are
REV 0

) UNSAT

) UNSAT

) UNSAT
) UNSAT
) UNSAT

) UNSAT

) UNSAT

) UNSAT

) UNSAT

) UNSAT
) UNSAT
) UNSAT

) UNSAT
) UNSAT
) UNSAT
) UNSAT

) UNSAT
) UNSAT
) UNSAT

) UNSAT
) UNSAT
) UNSAT

( ) are not

Driver possesses ;mud commercial driver's license (with a tank vehicle
/hazardous materiais endorsement)

No cracked or broken glass that would affact the drivers vision. Mirror(s) in
place and usable.

Wipers operate and are in good condition.
Alr/electric hom works.

Visually check for loose, broken, or damaged spring leaves, "U” bolts,
shackles, pads, torque arms, and locking pins.

Brake lines and connectors do not have cracks, crimps, restrictions, or
aevidence of damage or audible air leaks.

Brake pots ars in good physical condition and mechanical linkages are
Intact and In good condition.

No loose or broken brackets and no evidence of leaks which would affect
driving/sleeping compartment.

No damage affecting fuel tank Integrity, no visible leaks, no loose or broken
mounting brackets, no evidence of damage to vents, and fuei cap s
securely in place.

No cracks In load bearing welds or assemblies.
No cracked, loose, sagging, or broken frame.

No holes or projecting nails. Capable of bearing weight of load and fork
truck (If used).

No holes, severe dents, or buckling.
Can be closed and securad property.
Rims are not bent or cracked, and stud nuts are In place.

Tires appear properly inflated, tread depths appear greater than minimum
(major tread depth at least 1/8" on front and 1/16" on all others) and show
no evidence of cuts or damage affecting the plycord.

Qil level visible, no visible oli leakage from seals.
Both low beams working.

All affixed running lights operable.

Front and back working.

Must work on tractor and trailer.

Bracing/shoring must be sufficlent to prevent shifting of fading during
conditions normaty Incident to transportation.

acceptable for use.

E-16



WMT WORK FORMS 314142

PRIOR NOTIFICATION CALL SHEET
SHIPMENT OF LLRW or NORM/NARM TO
U.S. ECOLOGY (HANFORD, WA)

509-377-2411
Date of Call: /0‘/j / /96

ije of Call: /3/5

Name of Person Contacted: LRY £’4 LEE 8/0@(7/

MESSAGE:

/ o [~
" This is to inform you that the sos& et AF antat L7 poRTH TX
will make a truck shipment of drums, _ S &I Cyes f radioactive material for burial in

accordance with your license at your Hanford, Washington, site through arrangements with GP!I
Corporation.

& -
Plant shipment number is 75/26 O /
GPI Control number is 25/06-C |

Carrieris “TR(-START/E MOTOL
Driver's nameis Pxei¢  AHALL
Trailer ID numberis g4 800 ¥
Tractor numberis 434 &

Date of departureis /0/0(/4¢(
Estimated date of departué is / 7 Cv%)/ / 26 9{ /?é

Estimated date of arrival at Hanford, Washington, is /¢ /0

ADDITIONAL MESSAGE

COMMENTS of CONTACT

AR-OP-002 REV 0 E-13
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USEcology, ine. , Attachment 41-§
o e o BMAP EIVED OCT 1 5 1058 L 22124

SC9/377-2411

GUTIERREZ-PALMENBERG, INC
WALTER CUNNINGHAM

2922 W. CLARENDON AVE
PHOENIX, AZ 85017

USEcology

an American Ecology company

This 1s to certify that the waste shipment descrided below was received for
disposal at the US Ecology Richiand, Low-lLevel Radicactive Waste Disposal
Facility. This certification satisfies the Acknowledgement of Receipt of
Waste Conditions of the State of Washington Radicactive Materials License
WN-1019-2 issued %o US Ecology, Inc.

BATES NUMBER: 22124

GENERATOR NUMBER: TXR-99-975-1570

SHIPMENT NUMBER:  95106-01

DATE RECEIVED:

SIGNATURE:

10/04/96

DATE: 10/09/96

Discrepancies {if any) between waStes 1isted on the manifest and waste
materials received in the shi-ment:

NONE
NOTE: This certification does not necessarily imply that the waste has been
buried. You wiil be advised 1f any problems with the shipment are
encountered during the burial process.

Any inquiries to this acknowled:ament should te directed to Michael
Ault, Assistant Manager.

& teraes ke

29 3ovg
NOU 12 ’S6 18:45

DY IANIW WG~ ZIEEZ TN 5638rEzzes IP:ET SEBI/TI/TT

PRGE. 82
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APPENDIX G

TNRCC / M&E CORRESPONDENCE REGARDING APPROVAL OF
SITE CLOSURE TO RISK REDUCTION STANDARD No.1
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Barry R !cBec, Chairman

R B. “Ralph" Marquez, Commissioner
John M. , Commissioner

D_an P n, Executive Director

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION

Protacting Texas by Reducing and Preventing Pollution

August 9, 1996

Mr. Charles A. Rice
 Tearh Chief
Base|Closure Restoration Division
Air Horce Center for Environmental Excellence
8001|{Inner Circie Drive, Suite 2

Brool AFB, Texas 78235-5328

Re: !

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

‘ Naval Air Station Ft. Worth JRB/Carsweill AFB (NAS Ft. Worth)

t TNRCC Solid Waste Registration No. 65004

‘ EPA ID NO. TX0571924042

| Hazardous Waste Permit No. 50289

i Solid Waste Management Unit (SWMU) 60

i Request for Approval for Actions To Be Takea for Project 94-7007 Normally Occurring
[ Radioactive Material Removal, Dated August 1, 1996

}

Request for Modifications

Near Mr. Rice:

The s

aff of the Texas Natural Resource Conservation Commission (TNRCC) Corrective Action
Sectid

n has completed its review of the above referenced request from Air Force Center for
Envirbnmental Excellence (AFCEE). The request included an August 1, 1996, report by Metcalf
and Eddy which characterized background soil conditions at SWMU 60 as well as the SWMU's
condition after the Low Level Radioactive Waste (LLRW) was removed from the unit. The report
leter was entitled Background Soil Summary Letter Report and Comparison of Characterization
and Confirmation Sample Analytical Results to Background Conditions. AFCEE’s letter also

requcsted approval o rewrn the soils resulting from the removal action back into the original
_excav?tion.

The anpalytical results furnished in Metcalt and Eddy’s letter/report indicate that the soils at
SWMU 60 are in excess of background for Radian-226; however, they arc below the Disposition
Criterja for Radian-226 as provided in the Texas Regulations for Control of Radiation (TRCR),
Part 21,1302(c). As such, it appears the soils can be closed in accordance with Risk Reduction
Standyrd 2 (RRS 2, 30 Texas Administrative Code (TAC) §335, Subchapter S). provided the Air

‘ P.0. Box 13087 -  Austin, Texas 787113087 - 512/239-1000

printed om recycied papsr Usng soy-dased ink

700/7004 377808580035 00 13/13747 OF Wodd  WYSE: T %6-

(f_)

(')

e
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Mr. Charles A. Rice

Page ‘

Auguft 9, 1996

Force submits a document to fulfill the deed certifications requirements of 30 TAC, §335.560.

Finalj closure of this SWMU cannot be approved umil the Air Force demonstrates that any

groundwater contamination that may be associated with this SWMU does not pose 2 threst to
huma}m health and/or the environment.

{ .
We understand that the Air Force is about to begin an evalvation of the Off-site Weapons Storage

Area &hat includes an investigation of the groundwater quality at the LLRW, Deed certification
for SWMU 60 may be incorporated into the certification for the entire Off-site Weapons Storage
Area % since the area will likely be excessed from the Air Force as a single parcel.

The Au Force's request to place the excavated soils back into the SWMU excavation is approved.

Our decision is based on the analytical results, which indicate the soil contaminants are below
backéround levels.
I

Pleasé be aware that it is the contimuing obligation of pessons associated with a site to assure that
mumclpal hazardous waste and industrial solid waste arc managed in 2 manner which does not
causethe discharge or imminent threat of discharge of waste info or adjacent to waters in the sate,
a nuisance, or the endangerment of the public health and welfare as required by Title 30 Texas
Administrative Code (TAC) §335.4. 1t the actual closure/corrective action fails to comply with
these requirements, the burden remains upon the Air Force to take any pecessary and authorized
action to correct such conditions. A TNRCC ficld inspector may review your certification
information and may conduct a closure inspection of the site.

If you, have any questions or need further assistance with this matter, please contact Mr. Geoffrey
Meyer in the Corrective Action Section in Austin at (512) 239-2577, mail code MC127, ot viz
the e-tnail address gmeyer@smtpgate. (nrcc.sate.x.us.

‘Sincc%ely,

i £/ f.

Paul §. Lewis, Manager
Corrective Action Section

'Induslrial and Hazardous Waste Division

~
%

4

1047 OF NOI ST %
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arles A. Rice

0
)

PL/G#/I

cc:

j Mr. Joel Sanders, Southern Division, Naval Facilities Engineering Command, P.O. Box

Mr Ohlen Long, P.E., AFBCA, 6550 White Settlement Road, Ft. Worth, Texas 76114

190010, North Charleston, SC 29419-9010

. Ms. Stacy Gent, Deparment Head, Environmental Depariment/Code 110, Department of
- the Navy, Building 1215, NAS JRB Ft. Worth, Texas 76127-6200

3520

' Ms. Judith Black, USEPA Region 6

Mr Tim Seweil, TNRCC Region 4 Office, Duncanville

700/9004 8.:506GE°L98 00 23/3304V OH W04  WveE: 1. 96

6-82-30



314149

DEPARTMENT OF THE AIR FORCE

¥l HEADQUARTERS AIR FORCE CENTER FOR ENVIRONMENTAL EXCELLENCE
- BROOKS AIR FORCE BASE TEXAS

POC: Wilce Timmmer

FAX#: > A0 AW
ORY¢ N: h =

ZPH?NE: I\ a0 98
No. of Pages (Including This Sheet):
|

FROM:

CHARLIE RICE (210) 536-6452

HQ AFCEE/ERB DSN 240-6452

3207 North Road, Bldg 532 FAX (210) 536-3609

Bropks AFB, TX 78235- 5363 FAX DSN 240-3609

REI%/’ARKS: TTNRCE  Lother on 40 oY Gagewel) HFB.
f&ﬂr \*"R"" ~
g 26 hsSiG
| 12395

If yéu do not receive all pages, or receive illegible copies,
please call our office.

7007004 §.:6065€.L98 0J 12/1904Y 05 WO¥d  WYGEiTT 96-92-80



M= Metcalf & Eddy

An Air & Water Technologies Company 3 1 4 )
150
September 24, 1996 016021-1375

Mr. Charles A. Rice

HQ AFCEE/ERB

3207 North Road, Bldg 532

Brooks Air Force Base, Texas 78235-5363

Reference: Prime Contract Number F41624-92-D-8002
Delivery Order 001201
Carswell Air Force Base
Fort Worth, Texas

Subject: Response to TNRCC Letter Concerning Recommendation to Backfill
SWMU No. 60 - Low Level Radioactive Waste Burial Site
Off-Site Weapons Storage Area

Dear Mr. Rice:

Metcalf & Eddy, Inc. (M&E) has reviewed the August 9, 1996, letter from the Texas Natural
Resource Conservation Commission (TNRCC) concerning the recommendation to backfill the
excavation at SWMU 60 with excavated soi. In their letter the TNRCC staff indicated that the soils
at SWMU 60 are in excess of background for Radium-226 and that the site should be closed in
accordance with Risk Reduction Standard 2 of 30 Texas Administrative Code 335, Subchapter S.

M&E has reevaluated the analytical results and has concluded that the Radium-226 concentrations
in the soils are not in excess of background concentrations. M&E used the statistical procedures
recommended by TNRCC to arrive at this conclusion. The procedures and results are described
below.

Statistical Procedures for Evaluation of Inorganics (Metals) in Soils

The procedure recommended by the TNRCC for evaluation of metals in soils is provided as
Attachment 1. This procedure consists of the following steps. These steps are described
schematically on Figures 1 and 2 of Attachment 1.

1. Test the data sets for normality using the Shapiro Wilk test (Attachment 2).

2. Calculate the Upper Tolerance Limit (UTL) from the background concentrations of
the metals of concern.

I

Compare each metal concentration from the SWMU to the respective UTL to identify
the samples that exceed the UTL.

RIR M 3am Fonnien Parkway £3s! Suade 2340, Housien [X 77032
TR T13-o030-4880 <4 "13-500-31 18



Mr. Charles A. Rice 314151
September 24, 1996
Page 2

4. Compare the means of the background and SWMU data sets by using Student’s t-
test.

The procedure indicates that inorganic contamination will be concluded when a SWMU data set: 1)
contains a datum that exceeds the UTL; and 2) exceeds the background data set mean. When
SWMU data exceed background in only one of the tests, the data are to be evaluated further by
evaluating the magnitude and frequency by which the one test failed to determine whether inorganic
concentrations at the site represent background or contamination.

Site-Specific Radium-226 Evaluation

Table 1 provides the results of the Shapiro Wilk tests to indicate whether the background and SWMU
60 data sets are normally distributed. The results indicate that both the background data set and the
SWMU 60 data set are normally distributed.

Table 2 provides the calculation of the Radium-226 UTL at the 95 percent confidence level using the
sixteen background soil sample results. The UTL of 0.89 pCi/gm was compared to the Radium-226
concentrations from the five confirmation samples collected from the sidewalls and bottom of the
excavation and the four characterization samples collected from the excavated soil stockpile.

One of the samples, that from the south wall of the excavation, contained a Radium-226
concentration that exceeded the UTL. However, this was the only sample of the nine in the SWMU
60 data set that exceeded the UTL. Also, the Radium-226 concentration of this sample at 1.03
pCi/gm is considerable less than radium-226 concentrations of two of the background samples at 1.27
and 1.24 pCi/gm. Thus, the Radium-226 concentration of 1.03 is well within the range of
background concentrations noted for this site.

Table 3 provides the comparison of the means of the two data sets. At the 95 percent confidence
level, the mean for the SWMU 60 data set is less than the mean of the background data set.

Conclusions

The above evaluation indicates that, while a Radium-226 concentration exceeded the UTL, it was the
only one of nine to do so. This concentration is well within the range of background concentrations
noted at the site. In addition, the mean of the Radium-226 concentrations at SWMU 60 is less than
that of the background data set. For these reasons, and in accordance with the TNRCC
recommended procedure, M&E has concluded that the soil at SWMU 60 does not exceed
background concentrations and that SWMU 60 can be closed in accordance with Risk Reduction
Standard 1.
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Please call me if you have any questions concerning this letter.
Sincerely,

METCALF & EDDY, INC.

Michael J. Timmer
Project Manager

MIT:eb

cc: Project files
p\016021\corresp\tnrecresp.itr
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ATTACHMENT 1

TNRCC STATISTICAL PROCEDURES FOR INORGANICS
(METALS) IN SOILS
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Btatistical Procedures for Inorganics (Metals) in Soils

TNRCC recommends the following methods for statistically
detearmining whethar or not inorganic concentrations in solls are
greatar than background.

A. Upper Tolarancge Limit (UTL)

1. Calculate the UTL (95% confidence and 95% coverage)
for each inorganic of concern in shallow soils at
the facility (Figure 1). The background data for
tha shallow soils should be combzined into ona data
sat in order to astablish ona facility wide UTL for
each 1norganic of concern. Additionally, ths
background data set for aach inorganic must contain

at least 15 values (excluding any sanple
duplicates).

2. Compare each incrganic soil datum from tha SWMU
(investigation ox verification data) to the
respactive UTL in order to identify "hot spots' cr
individual samples that exXceed the UTL.

3. Bacxground and SWMU Data Set Comparison of the Xeans -~
Completa two group comparisons of the means (see Figure
2) baged upon the following: 1) SWMU investigaticn and
verification sample data groups must be compared
separately with the background data set; and 2) SWMU
investigation sample data groups for differant depth
intervals must ba compared separately with the background
data gsat. Zach ¢f the SWMU data groups identiflied above
nust contain 8 or greater data in ordar to complete the
comparison.

C. Conclusions - Inorganlc contamination will be concluded
whan a SWMU data group: 1) Contains a datum that excseds
the UTL; and 2) Exceeds the background data group mean.
When SWMU data exceed background in only one of the
tagsts, the data will be evaluated further (i.s., by
evaluating the magnitude and frequency by which the one
tast was falled) to detarmine whether the 1inorganic
concentrations at the site represent background or
contamination.
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ATTACHMENT 2

SHAPIRO WILK TEST FOR NORMALITY
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6.2. Goodness-of-Fit Tests for Families of Oistribution 363

{ X 4 =X/ 1-e% Hi=1+e " 1-¢"3—(i-1)/10
1 1 0.1754 1609 -.0609 .1609
2 2 0.3508 .2959 -.0959 .1959
3 3 0.5263 4092 -.2092 2092
4 3 0.7018 .5043 -.1045 2043
5 6 1.0526 6510 1510 .2310°
6 6 1.0526 .6510 ~.0510 L1510
7 6 1.0326 6310 0490 0510
3 8 1.403% 7543 0457 o 0543
9 10 1.7544 .8270 0730 0279
10 11

1.9298 .8548 Jlasy —.0452

* Largs differcace S{x) - F™(x).
?* Largest differcqes F¥(x)— Six).

The larzest absolute deviation between S(x) and F*(x) is seen to equal
-2510. The null hypothesis of an cxponential distribution may be rejected at
& =.05 only if T, excesds 3244 (from Tadbte A16, n =10, 1~ a =.93). Since
T.=.2310. the null hypothesis is acceptsd. The critical level is obrained by
interpolation in Table A16: & =.25. The times for the long-distance phone
calls could be following a random prceass,

The Kolmogorov test has besn extended to the gamma disiribution when
paramerters must be estimated by Lilliefors (1973) and Schneider and Click-
ner (1976). A similar version of the Cramér-von Mises test is presented by
Pettitt (1978). Other tests of a similar type are discussed by Greea and
Hegazy (1576).

We conclude this scction by preseating a well-known goodness-of-fit test
for normality that may be used instead of the Lilliefors test if desired. Some
empirical studies indicate that this test has good power in manv situations
when compared with many other tests of the composite hypothesis of
aormality. including the Lilliefors test and the chi-square test (Shapiro, Wilk.
and Chen, 19€0: L2 Breeque, 1977). Although this test is not a Kolmoaorov-
type test, it is incleded here because of its useluiness.

6ne’-8hapiro—Wiik Test for No@

\ e
DATA. The data consist of a random sample X, X,,..., X, of size n
associated with some unknown distribution function F(x).
ASSUMPTIONS
1. The sample is 2 randem sample.

HYPOTHESES

H,: F(x) is a normal distributicn function with unspecified mear and var-

iance
H,: F{x) is aonnormal

IR LY X S

CEaNe e



364 Statistics of the Kolmogorov-Smirnov Type

TEST STATISTIC. First compute the denominator D of the test statistic
(8) D=} (X, ~X)?
i=
where X is the sample mean. Then order the sample from smallest to largest,
XV=XxPs...g X

and le: X* denote the ith order statistic. From Table Al7. for the observed
sample size n, obtain the cocflicients a,, a,. ..., 4, where & is approximately
ni2. : .

The test statistic T; is given oy

1Tk e
(9) Tﬁ’E[Edﬂ-(x"""“’—X‘”)]

i1

Ra

Note that this test statistic is ofien denoted by W, and the test is often called
the W test.

DECISION RULE. Reject H, at the level of significance a if T; is less than
the a quantile as given by Table A18. If a2 more precise critical level for an
observed value of T s desired, the instructions in Table A{9 allow T; to be
converted to an approximately normal random variable, which may then be
compared with the normal distribution in Table Al to obtain &

COMMENT. Although existing tables allow the Shapiro-Wilk test 1o be
used onlv if =30, D'Agostino (L871) presents a test that may be used for n
larger than 50. and Shapiro and Francia {1972) suggest an approximarte test for
n greater than 50 that is similar o the Snapiro-Wilk test.

Example 3. The 30 two-digit aumbers in Example 4.5.3 were drawn from
a telephone book. The chi-square goodness-of-ft test accepted the
hypothesis of normality with & well above ,23. The Lilliefors test accepted
the same hypothesis in Example 1 with & greater than .20. The same daa
will be anzlyzed using the Shapiro-Wilk test.

The coefficicnts from Table A17 and the order siatistics X" 19— X are
given next.

i . a X(u—ion__xhl i a, X“‘..”“Iv:)
i 3751 97 ~23 14 .0846 86—-42
2 2574 3-25 15 07644 65~43
3 2260 ¥y ~24 16 L0685 64—-43
2 20532 87-~27 17 .0608 63-44
3 L1847 81-29 18 L0532 62-45
6 1691 77- 31 19 0459 61-48
7 (1554 75-32 20 .0386 61 ~48
8 1430 74-33 21 0314 59-54
9 4317 73-33 22 0244 38-54

10 1712 7335 23 0174 58-56

11 L1113 70—36 24 0104 58~57

12 .1020 68~ 37 25 0033 58~57

13 0932 68 —-30
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6.2. Goodness-of-Fit Tests for Families of Distribution 365

The numerator of the test statistic becomes

k ¥4
[‘;a,.(x"-“"-x‘”)} =((.3751)(97~23) = - - + (.0035)(58 = 57)P

—(130.63F=17.064

and the denominator is given Dy

D= ) (X.-X)*=17.698

i=1

SO the tast statistic becomcs ' -

17,064
17.698

which lies somewhers between the .10 and the .50 quantiles of the distribu-
tion. Interpolation in Table A18 gives & =.29 approximately.

In order to find a more precise value for &. the cocfficicnts irom Table
A10 are obtained for n=50; b5 =—7.677. ¢, =2.212. and dso =.1436. The

observed valuc of T3 is substituted into the {ormula

Ty= —.96-2

-~

oL Ty dsy:
G =byyT e ln ( 1—-:-;-115—}

9642~ 143
==-7.677+(2.212)n { ° 06126)

= —_ 7483

which corresponds t0 & =.227 from Table Al. This is a more precise value

of the critical level than the one we obtaired by interpolation carlier.

The theory behind the Shapiro-Wilk test is (00 lengthy to present here, but
the interested reader is referred to the orizinal papers by Shapiro and Wilk
(1965, 1968). Some efforts to extend existing tables (Stephcas. 1973) appar-
cntly have pot vet resulted in extended tables as far as we know. Other
roodness-of-fit tests for the samc composite hypothesis of normality have been
offerred by Hartley and Pfatfenberger (1972). Bowman and Shenton (1973),
and Pearson, D'Agostino, and Bowman (1977).

Onc usefui feature of the Shapiro—Wilk test is that several mdependenz
goodness-of-fit tests may be combined into one overall test of nocmality. This
is convenient when several small samples from possibly different populations
are insufficient by themselves to reject the hypothesis of normality, but their
combined evidence is enough to disprove normality. The technique is illus-
trated in the following example.

Example 4. When au offshore lease is made available for bids, several oil
companies usually submit bids {or the right to drill for oil in that area. The
distribution of these bids is often assumed to follow the *‘lognormal™
distribution: that is. the logarithm of the bids is assumed to follow the
normal distzibution. However, the means and variances may vary from lease

314163
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Barry R. McBee, Chairman

R. B. “Ralph” Marquez, Commissioner
John M. Baker, Commissioner

Dan pe2rson, Lxeculive irector

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION
Protecting Texas by Reducing and rreventing Pollution

Yovember 5, .06

Mr. Charles A. Rice CERTIFIED MAIL

Team Chief RETURN RECEIPT REQUESTED
Base Closure Restoration Division

Air Force Center {or Environmental Excelience

2001 Tnner Circle Drive, -Suite 2

Brooks AFPRB, Texas 78235-5328

Re: . Naval Air Station Ft. Worth JRB/Carswell A+R (NAS Ft. Worth)
TNRCC Solid Waste Registration No. 65004
EPA ID No. TX0571924042 '
Hazardous Waste Permit No. 50289
Selid Waste Magagement Unit (SWMU) 60
Request for Revised Approval for Actions T¢ S¢ Taken for Project 94-7007, Normally
Occurring Radioactive Material Removal, Dated September 23, 1996

Partial Closure Aporoval

Dear Mr. Rice:

The Texas Natural Resource Conservation Commission (TNRCC) Federal Facilities Team
received your supplemental report dated September 23, 1996, and received on September 28,
1996. The report states that radium levels observed in the soils at Solid Waste Management Unit
(SWMU) 60, a Low Level Radioagtive Wastc sitc, arc at or below background levels. As such,
the Air Force’s closure activities for the soils at this site have beer completed in accordance with
the TNRCC Risk Reduction Rules (RRR) Standard N-:. 1, pursvant to 30 Texas Administrative
Code (TAC) Chapter 335 Subchapters A and S.

In order to atmin RRR Standard No. 1, all industrial siid waste and musicipal hazardous waste
and waste residucs must be removed or decontaminawd from affected media (1.e., soil, surface
water, groundwater, air) 1o naturally occurring backzround levels. We cannot approve final
closure of SWMU 60 until the Air Force compistes its study of background radium in
groundwater. The background investigation was approved by the TNRCC in our leuer of Cctober
24, 1996. Once the Alr Force has established that the zroundwater 2t this site has atained RRR
Standaxd No. 1, no further action will be required at SWMU 60.

P.0. Box 13087 -  Austin. Texas 7871.5087 - 512/233-1000

sninied o8 Pronind Xper vUAL . 22icd Wik

£0/2904 377606578298 0. 90/304¥ 0F HO VIO 86-95-1

NOU 11 ’S6 13:16 PAGE. 04



NOU 11 ’Sg 13:16

3141

Mr. Charles A. Rice
Page 2
November 5, 1996

Please be aware of the continzing obligation of 30 TAC §335.8(b)(5), which requires the Air
Force to conduct addirional remedial activities in ™2 evemt that a subsiantial change in
circumstances at the facility, or area, results in an unzcceptable threat 1o human health or the
eavironment. Finally, 30 TAC §335.4 requires that persons associated with a site are under the
continuing obligation to assure that municipal hazardcus waste and industria) solid waste are
mwanaged in 3 manner which does not canse the discharge or imminent threat of discharge of waste
into or adjacent 1o waters in the state, & nuisance, or the endangerment of the public health and

welfare. A TINRCC field inspector may review your Final Report and may conduct a closure
inspection of the site.

If you have any questions or need further assistance witr this matter, please tontact Mr. Geoffrey
Meyer in the Corrective Action Section in Austin at (5.2) 239-2577, mail code MC127, or via
the e-mail address gmeyer@mrec. state. X.us.

Sincerely,

Fouliod S

Panl S. Lewis, Manager
Corrective Action Section
Industrial and Hazardous Waste Division

PL/GM

cc: M. Joel Sanders, Southern Division, Nava] Fa.ilities Engineering Command, P.0O. Box
190010, North Charleston, SC 29419-9010
Ms. Stacy Gent, Department Head, Environmental Department/Code 110, Department of
the Navy, Building 1215, NAS JRB Ft - Worth. Texas 76127-6200
Mr. Chlen Long, P.E., AFBCA, 6550 White S¢itlement Road, Ft. Worth, Texas 76114~
3520
Mr. Michael W. S. Hayes, Esq., GM-0905-14/ ZAR(sel), JAGC, USNR Counsel, Office
of the Asst. Geperal Counse;. 4400 Dauphine St, New Orleans, LA
70146-5000
Ms. Judith R. McCulley, USEPA Region 6
Mr. Tim Sewell, TNRCC Region 4 Office, Duacanville
Ms. Ginny King, Natural Resource Trustees, -CD Division (MC 142)

£99,€004 §.°50659°8293 Co 99/2832:% 0 WOdL  WYIZo i
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APPENDIX H

STATEMENT OF BASIS/FINAL DECISION
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STATEMENT OF BASIS/FINAL DECISION REGION VI

Air Force Base Conversion Agency OL-K
Carswell Air Force Base
Fort Worth, TX

Facility/Unit Carswell Air Force Base Solid Waste Management Unit No. 60 (SWMU 60).
Type: A Low-Level Radioactive Waste burial site.

Remedy: No Further Action

FACILITY DESCRIPTION

Carswell Air Force Base is located on the west side of Fort Worth Texas. SWMU 60 is located at the off-site weapons
storage area approximately 5 miles west the main AFB and is the burial site for three cast iron tubes containing Low

Level Radioactive Waste (LLRW). The LLRW reportedly consisted of Radium-painted luminous dials from aircraft
instruments.

INSTALLATION RESTORATION PROGRAM INVESTIGATIONS

Prior to excavation of the tubes, a non-intrusive radiological survey performed at SWMU 60 did not detect any
radioactivity above two times the established background level.

Four soil borings were performed outside the perimeter fence of the Off-Site Weapons Storage Area to collect soil
samples for laboratory analysis to establish background radioactivity levels.

The tubes were excavated and screened for radioactivity. Elevated levels of radioactivity were detected at a point
approximately 4 to 6 feet from the bottom of each tube. No radioactivity above two times background levels were
detected from the soil and grout immediately surrounding the tubes when isolated from the associated tube.

Throughout excavation activities, the excavation and excavated/stockpiled soils were screened for radioactivity. In
addition, all personnel and equipment exiting the work area/exclusion zone were screened for radioactivity. No
radioactivity was detected above two times the established background level.

Samples were collected from the stockpiled soil for laboratory analysis for radioactive, organic and metals
characterization. No radioactivity above the established range of background concentrations and no organic or metals
concentration above acceptable concentrations were detected in these samples. In addition, confirmation soil samples
were collected from the sidewalls and floor of the excavation for laboratory analysis by gamma spectroscopy only.
No radioactivity above the established range of background concentrations was detected in these samples.

DECLARATION STATEMENT

The AFB Closure Authority agrees that no further investigation or remedial action is required at this site based on the
results of Interim Remedial Action / Installation Restoration Program Investigation.

Olen Long Date Approved
Carswell Air Force Base - AFBCA

TNRCC Concurrence Date Received
EPA Concurrence Date Received
REFERENCES

Metcalf & Eddy, July 1996, Final Remedial Action Plan (SWMU 60)

Metcalf & Eddy, November 1996, Final Technical Report (SWMU 60)
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