
Formerly Utilized Sites Remedial Action Program (FUSRAP) 
Contract No. DE-AC05-91 OR21 949 

POST-REMEDIAL ACTION REPORT 
FOR THE 

ASSOCIATE AIRCRAJT SITE 

Fairfield, Ohio 

Bechtel National, Inc. 



POST-REMEDIAL ACTION REPORT 

FOR THE 

ASSOCIATE AIRCRAFT SITE 

FAIRFIELD. OHIO 

JULY 1996 

Prepared for 

United States Depariment of Energy 

Oak Ridge Operations Off= 

Under Contract No. DE-AC05-910R2 1949 

Bechtel National, Inc. 

Oak Ridge, Tennessee 

Bechtel Job No. 14501 



CONTENTS 

FIGURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iv 

TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iv 

ACRONYMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  v 

1.0 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
1 . 1  BACKGROUND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
1.2 HISTORY . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  3 

2.0 REMEDIAL ACTION GUIDELINES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

3.0 REMEDIUACTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
3.1 CLEANUPlDECONTAMINATION ACTIVITIES . . . . . . . . . . . . . . . . . . . . . .  8 
3.2 CONTAMINATION CONTROL DURING REMEDIAL ACTION . . . . . . . . . . . .  I2 

4.0 POST-REMEDIAL ACTION MEASUREMENTS . . . . . . . . . . . . . . . . . . . . . . . . . .  14 

5.0 POST-REMEDIAL ACTION STATUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 

REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GLOSSARY 21 

APPENDIX A ASSOCIATE AIRCRAFT SITE POST-REMEDIAL ACTION 
SURVEY PLAN 

APPENDIX B HAZARD ASSESSMENT FOR RESIDUAL CONTAMINATION AT 
THE FORMER ASSOCIATE AIRCRAFT SITE 

APPENDIX C WASTE MINIMIZATION SUMMARY 



FIGURES 

Figure Title page 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-1 General Site Location 2 

1-2 Siteplan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

3-1 Sequence of Work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

3-2 Typical Components Within a Zone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

3-3 Floorplan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 

4-1 Typical Survey and Sampling Lwations . . . . . . . . . . . . . . . . . . . . . . . . . .  17 

TABLES 

Table Title page 

2-1 Summary of DOE Guidelines for Residual Radioactive Contamination . . . . . .  7 

4-1 Uranium-238 Concentrations and External Gamma Radiation 
. . . . . . . . . . . . . . . . . . . . . . . .  Exposure Rates at Background Locations 15 

4-2 Post-Remedial Action Radiological Survey Results for the Associate 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Aircraft Site 18 



ACRONYMS 

AEC 

ALARA 

BNI 

DCG , 

DOE 

EPA 

FUSUAP 

HEPA 

W C  

LLRW 

MED 

NLO 

NRC 

o m  

PPE 

RSS 

TN 

Atomic Energy Commission 

as low as reasonable achievable 

Bechtel National, Inc. 

derived concentration guide 

U.S. Department of E&rgy 

U.S. Environmental Protection Agency 

Formerly Utilized Sites Remedial Action hogram 

highefficiency particulate air 

independent verification cuntractor 

low-level radioactive waste 

Manhattan Engineer District 

National Lead of Ohio 

Nuclear Regulatory Commission 

Oak Ridge National Laboratory 

personal protective equipment 

radiological support subcontractor 

Thermo NUtech (formerly ThennoAna~ytical, Inc.) 



g > .  

h 

in. 

Ib 

L 

mrad 

mrem 

Pci 
psi 

yd 

Yr 

UNITS OF MEASURE 

centimeter 

cwnts per minute 

disintegrations per minute 

foot 

hour 

pound 
liter 

meter 

microcurie 

milliliter 

microroentgen 

milluoentgen 

milkad 

rnilliiem 

picocurie 

pwnds per square inch 

yard 



1 .O INTRODUCTION 

1.1 BACKGROUND 

This report documents the remedial action conducted at the former Associate Aircraft Tool 
and Manufacturing, Inc. site in Fairfield, Ohio (Figure 1-1) from December 1994 to June 1995. 

Remedial activities at the former Associate Aircraft site were performed as part of the 
U.S. Department of Energy (DOE) Formerly Utilized Sites Remedial Action Program (FUSRAP) 
following the protocols and procedures established by DOE under the Atomic Energy Act of 1954 
and subsequent related legislation. FUSRAP was established to identify and clean up or 
otherwise control sites where residual radioactive contamination (exceeding current federal 
guidelines) remains from tk early years of the nation's atomic energy program or from 
commercial operations causing conditions that Congress has'authorized DOE to remedy. 

The objectives of FUSRAP as applicable to the Associate Aircraft site are to 

identify and evaluate all sites used to support former Manhattan Engineer District 
WED) and Atomic Energy Commission (AEC) nuclear development activities; 

remove or otherwise control contamination on sites identified as contamhated above 
current DOE guidelms; 

achieve and maintain compliance with applicable criteria for the protection of human 
health and the environment: 

certify the site, to the extent possible, for use without radiological restrictions after 
remediation: and 

remove harardous waste that is mixed with radioactively contaminated waste resulting 
from AECIMED work. 

FUSRAP was established in 1974, and remedial actions began at FUSRAP sites in 1981 
Administered by the Former Sites Restoration Division of DOE'S Office of Environmental 
Management, FUSRAP currently includes 46 sites in 14 states. The primary legislation 
authorizing FUSRAP is the Atomic Energy Act of 1954. 

Bechtel National, Inc. (BNI) is the project management contractor for FUSRAP. 
Oak Ridge National Laboratory (ON), the FUSRAP independent verification contractor (NC), 
performed independent designation and verification surveys and will issue a report of post- 



Figure 1-1 
Genera! Sie 
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remedial verification survey results. Health physics and laboratory functions were provided by 
Thermo NUtech (TN) (formerly ThermoAnalytical, Inc.), the radiological support subcontractor 
(RSS) . 

AEC and National Lead of Ohio (NLO) contracted with Associate Aircraft Tool and 
Manufacturing, Inc., a Cincinnati-area machine shop, to machine hollow slugs from natural (i.e., 
neither depteted nor enriched) uranium for the AEC Hanford and Savannah River sites from 
February to September 1956. The primary activities carried out at the Associate Aircrafi facility 
included machining, hollow drilling, reaming, and turning slugs to a final outside diameter. 
Contract records show that approximately 95,000 slugs were machined during the 8-month 
contract period. In September 1956, AEC decided hat the capability provided by Associate 
Aircraft was no longer needed, and the contract was allowedLto expire. 

From October through November 12, 1956, the site was decontaminated to acceptable 
levels in accordance with the regulations in effect at that time. The decontamination was 
performed by Associate Aircraft under NLO supervision and health physics support. The final 
contract amendment required Associate Aircraft to decontaminate its plant and equipment as 
required by NLO and to return ali machining equipment to NLO. 

Radiological surveys were conducted by NLO during the machining operations and as a 
part of an intensive decontamination campaign. Alpha r e a d i s  were not excessive; the highest 
reading was 207 dpmllOO cm2 during the operations. The December 1956 decontamination 
report notes that site remediation required 5 weeks and that a fire had occurred in the drill press 
used for hollowing slugs. Survey measurements of alpha radiation were well below ihe current 
guidelines, while one gamma dose rate was at the current guideline of 20 pR/h above 
background. The maximum beta dose rate recorded was 0.8 mWh. Contamination levels on 
machine surfaces as recorded in 1956 exceeded current guidelines, but final disposition of the 
equipment is unknown. 

During a l ' i t ed  radiological survey conducted in June 1992, uranium c o n ~ t i o n  was 
found in some concrete expansion joints and on several overhead horizontal surfaces. 
Measurements as high as 3 mradm in concrete expansion  join^ and 0.5 m a d h  on the roof 
supports were found with portable survey instruments. One spot in a concrete expansion joint 
had a betalgamma level of 120 pRh at contact. In July 1992, one area of elevated radioactivity 
was found outside at the southwestern comer of the building. The p rwss  of taking samples 
removed all of this small volume of soil, and no other contamination was found in that portion of 
the property. A radiological survey of the remainder of the property was conducted during 
September 14-18, 1992; survey identified additional residual uranium inside and outside the 

building. A complete radiological survey report, Results ofthe RodioIogicaI Swey at the 



Former Associate Aircraj? Tool and Manufarnn'ng Cumpan) Sire, FaiIfieId, Ohio (ORNL 1993) 
has been prepared. 

The former Associate Aircraft building, at 3660 Dixie Highway, Fairfield, Ohio, is 
currently an operating machirae shop with a total area of approximately 1,860 to 2,325 m2 (20,000 
to 25,000 f6) (Figure 1-2). The current owner and occupant of the site, Force Control 
Industries, Inc., purchased the site in 1%9 from Diie  Machinery. An interview with a former 
employee of the Assmiate Aircraft facility revealed that the site has not changed extensively since 
the 1950s, except for an addition to the front of the building and some cosmetic changes such as 
wall repairs. 

The limited survey in July 1992 verified that the front portion of the property did not 
contain residual uranium above background levels. This determination allowed a planned 
construction program to begin. The construction involved adding an office area to the front of 
the existing strucmre and landscaping the remaining area between the new building and Dixie 
Highway (Figure 1-2). 



Figure 1-2 
Site Plan 



2.0 REMEDIAL ACTION GUIDELINES 

Contamination at the site originad from the machining of natural (neither depleted nor 
enriched) uranium shgs. Standards and criteria governing the release of properties for future use 
(Table 2-1). are included in DOE Order 5400.5, 'Radiation Protection of the Public and 
Environment," and are comparable to those proposed by the U. S. Environmental Protection 
Agency (EPA) and the Nuclear Regulatory Commission (NRC). The remedial action guidelines 
for alpha activity from natural uranium, uranium-235, uranium-238, and associated decay 
products on indoor and outdmr structure surfaces are 5,000 dpmllOO cm2 averaged over the 
whole surface area; 15.W dpm1100 cm2 (mimum); and 1,000 dpd100 cm2 (removable). The 
site-specific criterion for residual radioactive material in soil is 35 pCilg for total uranium 
averaged over the remediated area. This guidance was based on DOE application of the as-low- 
as-reasonably-achievable (ALARA) principle to the site-specific scenarios, based on levels of 260 
to 960 pCilg, derived by Argom National Laboratory (DOE 1995a). This soil concentration of 
35 pCilg applied under extremely conservative exposure scenarios would result in a dose of 
approximately 2 mremlyr to the public; this level is indistinguishable from background and an 
insignificant amount when compared to the 100-mremlyr primary dose Iimit. 

Because only trace concentrations of radium and thorium remain in uranium metal after 
processing, extremely low concentrations of these two radionuclides were detected in 
characterization samples. Uranium isotopes account for virtually all the radioactive contamination 
at the site. 

All leadcontaining paint and asbestoscontaining floor tiles that were contaminated with 
residual radioactive material above the site-specific criteria were removed from the site and 
managed as mixed wastes. Both of these materials were found within the office and bathroom 
areas of Zone V. These chemical constituents were the only regulated materials that were mixed 
with radioactive materials and needed to be removed. 



i Table 2-1 

Summary of DOE Guidelines for Residual Radioactive Contamination 

Base Dose Limits 

The basic limit for the annual radiation dose (excluding radon) received by an individual 
member of the general public is 100 rnremlyr above background. In irnptementing this limit, 
DOE applies ALARA principles to set site-specific guidelines. 

External Gamma Radiation Limit for Structures 

The average level of gamma radiation inside a building or habitable structure on a site that 
has no radiological restrictions on its use must not exceed the background level by more than 
20 p m .  

Sit&Specific Soil Guidelies 

The site-specific criterion for soil is 35 pCilg for total uranium (DOE 1995a). 

Indoorfoutdoor Structure Surface Contamination Applicable to the Associate Aircraft Site 

The residual contamination guidelines for fuced and transferabte radioactive contamination 
(dpm1100 cm2) (DOE 5400.5): 

Radionuclide Averaee Maximum Removable 
Uranium-natural, 5,000 (alpha) 15,OC'CI (alpha) 1, oo0 (alpha) 
uranium-23 5, 
uranium-238, and 
associated decay 
products 

Betalgamma emitters 5,000 15,000 1 ,m 
(radionuclides with Cbetak-a) (betahamma) @eta/gamma) 
decay modes other 
than alpha ernmisions) 



3.0 REMEDIAL ACTION 

3.1 CLEANUPlDECONTAMWATION ACTMTIES 

Before remedial action began, each work area was surveyed to accurately define the 
boundaries of radioactive contamination, to supplement existing characterization information, and 
to obtain the analytical data needed for classifying the waste to be generated during remediation. 
This classification was necessary for the waste to be accepted at the Envirocare low-level 
radioactive waste disposal facility in Clive, Utah. As the remedial actions were completed, 
radiological surveys were performed and samples collected when appropriate to ensure that the 
residual uranium material bad been removed to attain levels b low the guidelines established by 
DOE. 

The contaminated portions of the building were subdicided into zones, and remediation 
proceeded in phases (Figure 3-1) so that it would not disrupt plant operations. As work in each 
zone neared completion, the next zone was prepared for decontamination. Preparation included 
relocating machiity and equipment, covering immovable structures with plastic, and establishing 
a control p i n t  (using plastic curtains, etc.). Communication with the property owner was 
maintained during the remediation of each zone. 

The sequence of decontaminating an area began with the interior roof decking and 
proceeded down the walls to the floors and expansion joints and then to the soils M o w  the floor 
slabs, as indicated by direct surveys (Figure 3-2). The contamioated interior roof decking, 
building ventilation fans, and the contaminated steel trusses in zones I, 11, In, IV, and V were 
vacuumed, cleaned with dry rags, and where required, spot wiped with soapy rags, degreasing 
solution, or an approved equivalent. Any remaining contambated areas were decontaminated by 
wire brushing or grinding down to the bare metal surface with a vacuum attachment on the 
surface grinder, without gouging or cutting. 

The contaminated glass windows were remediited by vacuuming andtor wiping the glass 
windows with soapy rags, degreasing solution, or equivalent. When the decontamination efforts 
failed to reduce the contamination level of a window (or if the window was broken during the 
prmss) ,  the window was replaced. Walls were decontaminated using a Vacublastm system, 
chipping hammer, or surface grinder. The Vacublastm system uses steel shot to mechanically 
pulverize and remove the top 0.32 to 0.64 cm (0.13 to 0.25 in.) of the wall or floor; the depth of 
the removal can be adjusted by the operator. All radioactively contaminated leadcontaining paint 
was removed during this action, and the waste stream was handled in accordance with federal 
regulations as outlined in applicable work instructions. 

The concrete floors in zones I, 11, HI, IV, and V were decontaminated using vacuuming, 
surface abrasion with a Blastracm unit, or grinding and vacuuming. The radioactively 



Figure 3-1 
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contaminated asbestoscontaining vinyl flooring of Zone V was removed in accordance with 
asbestos abatement requirements. The exposed concrete floor was then resurveyed and 
d e c o n m t e d  in the same manner as the floors in previous zones. 

Some lead equipment supports embedded in the floors were not successfully decontaminated 
by BlastracN operatiom; these supports were removed with a lightweight jackhammer. AH 
contaminated lead anchor and sleeve inserts embedded in the floor were removed with a coring 
bit. The contaminated lead waste was macroencapsulated before being shipped for commercial 
disposal. 

The macroencapsulation process consists of bagging the materials in a plastic bag and 
placing the bagged materials on a rebar mold, High-strength (30,000-50,000 psi) concrete is then 
placed into the moId, encapsulating the bagged material, and finally the mold with the concrete 
set in place is containerized a d  shipped to the commercial disposal facility. 

All contaminated expansion joint material in zones 11, In ,  IV, V, VI, and VnI was cut wt 
and disposed of as radioactive waste. The trenches remaining after the concrete was removed 
were surveyed to ensure that all contamination above the guideline had been removed. 

All below-grade and exterior soils found to be contaminated above the 35-pCilg guideline 
were removed, except for a 167-~d (200-yd2) area below Zone VIII. Because of the depth of the 
residues remaining in Zone VIII, the total cost of remediating the material would not resuit in a 
significant cost versus dose reduction benefit. A hazard assessment was conducted to determine 
this benefit and subsequent exposure rates asmiated with potential land uses for the site 
(Appendix B). 

The exterior areas remediated consisted of a 74-d (88-yd2) area along the southern side of 
the building and an approximately 75-m2 (90-yd2) area in the parking lot north of the Force 
Control building. All soils and material removed from the building and from the exterior areas 
were disposed of as low-level radioactive waste. All soils were surveyed during excavation and 
sampled for gamma spectral analysis after excavations were completed to ensure that all uranium 
contamination above the guidelirmes had been removed. 

The bathroom and office area in Zone V contained radioactively conmnhted lead-based 
paiqt that exceeded the Resource Conservation Recovery Act limits for leachable lead. Asbestos- 
containing floor tile contatninatd with uranium material was found in the office area. These 
areas were enclosed in highhmity plastic containment, in compliance with the EPA regulations 
for containment during remediation. The radioactively contaminated paint and asbestos- 
containing floor tile were removed, and the resulting waste was solidified, packaged, and shipped 
offsite for commercial disposal. 



A main drainage system (located in zones II, 111, and N exiting the southern side of the 
building) and a bathroom drain (in the Zone V bathroom) were surveyed and found to contain 
levels of radioactivity above the guidelines. These piping systems were excavated, and the 
remaining area was surveyed to ensure that all contaminated piping, debris, and soil were 
removed. The resulting trenches were surveyed for any residual radioactive material and 
excavated further if they did not meet the guidelines established by DOE; they were then 
backfilled with clean material. 

After the remedial actions were complete in each area and the IVC had verified the area to 

be free of any residual radioactive contamination above guidelines, BNI restored the area to the 
original or comparable condition. The roof and trusses were restored with a mst-inhibiting 
coating; the watls were patched, epoxied, and painted; the concrete floors and trenches were 
filled; and the concrete was replaced and top coated. The exterior areas were backfilled with 
clean fill material, graded, and seeded. The parking area was restored to the original condition 
after the excavation was backfilled. 

3.2 CONTAMINATION CONTROL DURING REMEDIAL ACTION 

During the remediat action, engineering and administrative controls and continuous 
monitoring were used to protect remediation workers and members of the general public from 
potential exposure to radiation in excess of applicable standards. These controls are outlined in 
the site health and safety work instructions. 

All personnel working in contaminated areas were required to wear personal protective 
equipment (PPE), including dispable coveralls, safety glasses, disposable rubber boors, gloves, 
and hard hats. When conditions warranred, additional protective clothing and equipment such as 
hoods and respirators were required, as specifid in the site health and safety work instructions. 

Under the direction of a health physics technician, workers exiting radioactively 
contaminated work areas were subjectd to a whole-body scan (frisked) at the control point with a 
hand-held radiation detection instrument to ensure that their protective ciothmg had prevented 
personal contamination and to prevent the spread of contamination to clean areas. Personnel were 
resurveyed (boots and hands) after exiting the support area to ensure that no material was 
transferred to uncontaminated areas. Contaminated PPE was sent to Envirocare for disposal. 

The primary exposure pathways to radioactive material for members of the general public 
were inhalation and ingestion of radioactively contaminated airborne dust generated during the 
remedial action. The potential for contaminant migration was minimized by 

using wet dust suppression as needed during soil or concrete removal and transport, 



using intermodal boxes with metal lids to prevent loss of the contents during shipment, 

placing sediment barriers (silt fences) around contaminated work areas, 

enclosing work areas of the interior zones with high-density plastic sheeting and 
establishing a negative-pressure-fdtered containment to restrict the movement of 
airborne materials, 

placing large sheets of plastic on floors in and around contaminated work areas where 
practicable to prevent materials on the floor from being spread, and 

vacuuming at the point of origin during selected activities. 

Perimeter air particulate sampling was performed adjacent to areas being remediated to 
ensure that no member of the general publi was exposed to radioactivity above the current W E  
guidelines (DOE Order 5400.5). The limits expressed in DOE Order 5400.5 are derived 
concentration guides (DCGs); a DCG is the concentration of a particular radionuclide that would 
yield a committed effective dose equivaknt of 100 mremlyr, the DOE basic dose limit, to an 
individual continuously exposed to the radionuclide by one pathway for an entire year. This 
guideline was established to protect the environment and members of the general public against 
undue risk from radiation. High-vofume air samplers were used to collect air samples to reflect 
the concentration of airborne radionuclides potentially accumutated in the surrounding area. The 
fdters of the air samplers were accumulated daily and counted after sufficient time was allowed 
for radon progeny decay. Concentrations of uranium-238 asumulated by area particulate air 
samplers ranged from background to 7.7 x 10" pCi/ml (0.000077 pCi/L), nearly 26 times less 
lhan the DCG of 2.0 x 10'' pCiml (0.002 pCi/L) for uranium-238. 



4.0 POST-REMEDIAL ACTION MEASUREMENTS 

Before any post-remedial action data were collected, radiological surveys and soil analyses 
were performed at three remote background locations. These locations (described in TabIe 4-1) 
were selected because they are near the Associate Aircraft site and can provide radiological data 
representative of the area but .are not influenced by the Associate Aircraft work. Background 
measurements and soil samples provide a reference with which results obtained before, during, 
and after the remedial action may be compared. 

To verify that no radioactivity exceeding guidelines remained in the remediated areas, BNI 
conducted rsdiological surveys after remedial actions were completed in each zone. These 
surveys included direct surface measurements on interior surfaces such as the roof decking, 
trusses, walls, concrete, piping, and the trenches that remained after the expansion and crack 
control joints were removed (Figure 3-2). Gamma spectroscdpy analyses were conducted on soils 
from excavatd areas, and external gamma exposure rates were determined using a pressurized 
ionization chamber. Soil analyses were performed both in the field and in the laboratory. 

Direct surface contamination is the total amount of radioactive contamination on a surface; 
therefore, a survey of direct surface contamination quantifies both removabke and fixed 
contamhation. The removable component of surface contamination is transferable and can be 
picked up on clothing or skin upon contact. 

To quantify direct surface contamination, a radiation detection instrument is placed directly 
over the surface to measure the radioactivity emitted from it. Direct alpha radiation is measured 
with an alpha scintillation detector connected to a rate meter, an instrument that counts the 
number of radioactive disintegrations detected in a specified amount of time. Direct betatgamma 
radiation measurements are obtained with a Geiger-Mueller probe attached to a rate meter. The 
probe is placed over the surface to be surveyed, and pulses are allowed to accumulate for one 
minute on the rate meter, resulting in a measurement of counts per minute (cpm) for the surface 
area. These measurements are then converted, with appropriate calibration and conversion 
factors, to dpdlOO cm2. 

To measure transferable contamination, the surface is wiped with a soft absorbent paper. 
The paper is placed in a portable smear counter, and alpha and betalgamma radiation are each 
counted for one minute. The resulting measurements in cpm are then converted to dpmll00 cm2. 

The external gamma exposure rates were measured with a pressurized ionization chamber at 
I m (3 ft) above !he surface. Readings at this elevation provide an estimate of the potential 
exposure from gamma radiation to the critical body organs near the ground or floor. 



Table 4-1 

Uranium-238 Concentrations and External Gamma Radiation 
Exposure Rats at Background Locations 

Gamma 
Radiation Total 

Exposure Rate Uranium 
Laiation ( W h )  (~Cilg)  

1.  Ohio National Guard Armory, Comer of Gilmore 8.5 
1 

Road and Syrnrnes Road, HamiltodFairfield 

2. Butler County Fairgrounds, Youth Activities 7.6 
Building, 1715 Fairgrove Avenue, Hamilton. 
Middle interior m m  at the intersection of 
expansion joints. 

3. Hamilton City Fire Department, House #6. Truck 9.9 
a 

Rav 

Average Background Radioactivity 8.7 0.41 
b .= 

Guidelines: 35.0 

'All soils from background lo~ations were cornpasited and adyzed to give an average backeround result. 
'Less dian 20 f l h  above backgmuod in b a b i i l e  stnrrures, or maximum of IOD mremlyr for aH pathways, excludiing radon. 



The exterior soil samples from each area were collected at a frequency of 25 equally spaced 
plugs per 100-d surface area with a depth of 15 cm (6 in.) and diameter of 2.5 crn (I in.). This 
is a reliable and reproducible method of sampling an area of concern, and is based on DOE 
Order 5400.5. This method of surface soil sampling is a standard approach to post-remedial 
action surveys. 

Interior (sub-slab) soil samples were also collected from each trench created by the removal 
of contaminated expansion or,crack control joints. The method used was similar to that for 
exterior soil sampling in Zone VII. A 100-d (120-ydZ) area was determined from the 15-cm 
(6-in.) width of the trench formed when a contaminated expansion or crack control joint was 
removed and from the length of the trench (Figure 4-1). Twenty-five equally spaced pIug soil 
samples were coHlected within the 100-d (120-ydz) area and cornposited for gamma spectroscopy 
analysis to ensure that the residual uranium contamination ~,a.s below 35 pCilg. 

Initial post-remediation surveys were conducted by &e RSS on behalf of BNI. Survey 
techniques used during the post-remediation and ver$%ation surveys included measurements of 
direct and transferable surface contamination, walkover gamma scans, exposure rate 
measurements, and soil sampling. Methods for the survey techniques are described in lhe 

Associate Aircrafr Site Post-Remedial Action Survey Plan, which is included as Appendix A. The 
RSS also provided the laboratory functions for analyzing the collected sarnpfes. The IVC 
performed independent verification surveys of the remediated areas using identical survey 
techniques. The IVC survey data will be issued as a separate report by ORNL. When remedial 
action was completed, the property was restored to a condition agreed upon by both BNI and the 
property owner. 

Because the interior of the building was remediated by zone, the discussion in the following 
section will present the post-remedial action results by zone, from Zone I to Zone VIII. The 
components decontaminated in each zone were very similar, including roof trusses, walls, floors, 
and expansion and crack control joints. 

The components in each zone are listed in Table 4-2 along with the m m k r  of samples 
collected and the analyticat results. 

Zones 111 and N were the two most contaminated areas within the buildii,  based on the 
areal extent of contamination. These are believed to have been the major areas of production 
during the subcontract period. Each area was decontaminated using the methods discussed in 
Section 3.1. 

Post-remedial action direct surface contamination measurements and soil samples were used 
to verlfy the removal of the residual radioactive material, and external gamma exposure rate 
measurements were taken within each zone to ensure that the exposure rate from all pathways, 
except radon decay, was well below the guideline of 20 pWh above background for habitable 
structures. 
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Table 4-2 
Post-Remedial Action Radiological Survey Results for the karoeiate AlrcrafI Site 
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5.0 POST-REMEDIAL ACTION STATUS 

All residual radioactive materials above the site-specific guidelines were removed from the 
Asmiate Aircraft site and disposed of as low-level radioactive waste at Envirocare of Utah, 
except for material in a 167-rn2 (200-yd3 area immediately east of the eastern wall roll-up door of 
Zone VIII. The depth [1.2 m (4 ft) sub-slab] and concentrations of the low-level radioactivity, 
predicted future use, and the costs of remediation (relocation of equipment, lost productivity for 
Force Control, Inc., volume for shipping, labor, etc.) were evaluated in a decision to conduct a 
hazard assessment. Sample results indicated that the maximum total uranium contamination in 
soil is 134 pCilg. This level exceeds the W E  site-specific soil criterion of 35 pCilg total 
uranium but not the uranium concentration guide derived by Argonne National Laboratory for this 
site of 260 to 960 pCilg (DOE 1995a). Therefore, a hazard assessment was conducted and 
approved by W E  (DOE 1995b); the assessment describes the effects of this localized area of 
residual radioactive material and any future use restrictions of this area. The Associute Aircrafl 
Site Hazard Assessment for Identifled Soil ContmMU~tion is attached as Appendix B. 

Waste volumes from the remedial action and their fml disposition are listed in 
Appendix C .  

The post-remedial action survey data indicated that all areas of the Assmiate Aircraft site 
determined to be contaminated during characterization surveys are now in compliance with 
appiicabIe cleanup guidelinw. Considering a review of post-remedial action measurements, 
survey procedures, and quality assurance data, the IVC d i d  on May 20, 1995, that the site 
had been decontamjnated to the radiological guidelines approved by DOE. 

After completing verification activities, the IVC notified DOE-Headquarters, Division of 
Facility and Site Decommissioning, and DOE-Oak Ridge Operations, Former Sites Restoration 
Division, of its findings and recommendations. DOE reviewed the data to determine whether the 
remedial action was successful. Based on this review, radiological conditions at the site were 
determined to be in compliance with DOE decontamination criteria and standards to protect 
health, safety, and the environment, and W E  certified the site as suitable for appropriate future 
use without radiological restrictions. 
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GLOSSARY 

Alpha-emitting - See Radiation. 

Ambient Background Radiation - Ambient background radiation refers to naturally warring 
radiation ernimd from either cosmic (e.g., from the sun) or terrestrial (i.e., from the earth) 
sources. Exposure to this type of radiation is unavoidable, and its level varies greatly depending 
on geographic location. For example, New Jersey typically receives 100 millirem per year 
(rnrernfyr), Colorado receives about 115 mredyr, and some areas in Swth Arnerka receive up 
to 7000 rnremtyr. Naturally occurring terrestrial radionuclides include uranium, radium. 
potassium, and thorium (see Radionuclide). The dose IeveIs do not include the concentrations of 
naturally occurring radon inside buildings. 

Be ta -gamma4t iog  - See Radiitim. 

Centimeter - A c e k t e r  (cm) is a metric unit of measurement for length; 1 inch is equal to 
2.54 crn; 1 foot is equal to approximately 30 cm. 

Contamination - The term "contamination" is used generally to mean a concentration of one or 
more radioactive materials that exceeds naturally occurring levels. Contamination may or may 
not exceed the W E  cleanup guidefines. 

Disintegrations per mioute - Disintegrations per minute (dpm) is the measurement indicating the 
amount of radiation being released from a substance per minute. 

Dose - As used in thii report, dose is actually dose equivalent and is used to relate absorbed dose 
(mad) to an effect on the body. Dose is measured in mrem. For comparison, a dose of 500,000 
mrem to the whole body within a shon time causes death in 50 percent of ihe people who receive 
it; a dose of 5,000,000 mrem may be delivered to a cancerous tumor during radiation treatment; 
normal background radiation at or near sea level results in an annual dose of about 100 mrem; 
DOE radiation protection standards limit the dose that may be received by members of the 
general public to 100 mremlyr above background levels; living in a brick hwse typically results 
in a dose of about 75 m r d y r  above the background level. 

Exposure Rate - Exposure rate is the rate at which radiation imparts energy to the air. Exposure 
is typically measured in microrentgens &R), and exposure rate is typically expressed as p W .  

The dose to the whole M y  can be approximated by multiplying the exposure rate by the number 
of hours of exposure. For example, if an iadividuai were exposed to gamma radiation at a rate 
of 20 p R h  for 168 hlweek (conthous exposure) for 52 weeks/yr, the whole-body dose would be 
approximately 175 mredyr. 



Gamma Radiation - See Radiation. 

Meter - A meter (rn) is a metric unit of length; 1 m is equal to approximately 39 inches. 

Microroentgen - A microroentgen (pR) is a unit used to measure radiation exposure. For further 
information, see Exposure Rate. 

M i  - The milluern (mrern) is the unit used to measure radiation dose to man. The DOE 
dose limit is 100 mrem above background radiation levels within any one-year period for 
members of the general public. Naturally occurring radioactive substances in the ground result in 
a yearly exposure of about 100 mrem to each member of the population. To date, no difference 
can be detected between the health of population groups exposed to 100 mrernlyr above 
background and the health of groups who are not exposed. 

Natural Background Radiation - Natural background radiation refers to radiation emitted from 
the naturally occurring radionuclides found in manm;bde materials. The concentrations of the 
radionuclide, and thus the radiation, will vary widely because of variations in the composition of 
the materials. 

Radiation - There are three primary types of radiation: alpha, beta, and gamma. Alpha radiation 
travels less than an inch in air before it stops, and it cannot penetrate the outer layers of human 
skin. Beta radiation can penetrate the outer layers of skin but cannot reach the internal organs. 
Gamma radiation, the most penetrating &pe, can usually reach the internal organs. 

Radionuclide - Radioactive elements are also referred to as radionuclides. For example, 
uranium-235 is a radionuclide, uranium-238 is another, thorium-232 is anomer, and so on. 

Remedial Action - Remedial action is a general term used to mean "cleanup of contamination 
that exceeds DOE guidelines. " It refers to any action required so that a property may be certif~ed 
as being in compliance with guidelines and may therefore be released for future use. Remedial 
action also includes restoring remediated properties to their original conditions as far as possible. 

Uranium - Uranium is a naturally occurring radioactive element. The principal use of refmed 
uranium is for the production of fuel for nuclear reactors. Uranium in its natural form is not 
suitable for use as a fuel source. 
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ASSOCIATE A I R C R A n  TOOL Ah3 &1Ah%TAC'mmG COMPAKY 
POST-REMEDIAL ACTION SURVEY PLAN 

PURPOSE 

The purpose of this plan is to.describe the methodologies that the Formerly Utilized Sites 
Remedial Action Program (FUSRAP) will use for post-remedial action radioIogica! suweys, 
sampling, and analysis to document the final condition of the ~ssociate Aircraft Tool and 
Manufacturing Company propeny as radioactively clean according to the release standards of 
Department of Energy (DOE) Order 5400.5 (reference I).  This plan addresses the DOE 
protocol for verification and certification of sites under FUSRAP (reference 2). 

Bechtel Nationzl, Inc. (BNI) will be the FUSRAP remeditl action contractor, and the Oak 
Ridge National Laboratory (ORNL) wil1 act as the Indepeadent Verification Coniractor 
(IVC). 
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C) 3B.3 "Gamma Ray Exposure Rate Surveys ai 1-hleter i n  Open and Enclosed 

Areas" 
D) 3.4.2 "Direct Surface Conralnination Sumey" 
E) 3A.3 "Transftrable Surface Conraninarion Survey" 
Fl 4A.  I "Sy~temalic and B12s Surface Soil Sampling (R&d~olosical)" 
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+ BACKGROUND 

. A  

' i  
from February ro September, 1956, Associate Aircraft Tool and Manufacturing Company 

i owned and operated a faciIity at 3550 Dixie Highway, Fairfield, Ohio, which performed 
work for National Lead of Ohio N O ) ,  a prime contractor to the U.S. Atomic Energy 
Commission (AEC) at that time. NLO was one of several companies performing work 
concerned with the development of nuclear energy for defense-related projects under contract 
to AEC. The machine shop at the Fairfield site was One of two Cincinnati area shops 
selected by AEC and NLO to supplement the capacity of the Feed Materials Production 
Center at Fernald by the production of hollow natural uranium slugs. Operations consisted 
of hollow drilling, r&rning, and turning slugs to a final outside diameter. Based on the 
contractual records, approximately 95,000 slugs were machined during the eight-month term 
of the contract. During the final three months of the contract, Associate Aircraft production 
was maintained at a minimum operating level of 10,000 to 15,000 slugs per month as future 
AEC requirements were not known. 

RESIDUAL CONTAMIN.4TION GUIDELINES 

The source of cantamination of the designated propeny was natural uranium metal milling 
operations. Contamination in the building is the resull of migration of that material by such 
mechanisms as disposal (sweeping or washing) and tracking on shoes and clothing. 

The applicable residual contamination guidelines are as follows: 

The residual contamination guidelines for fixed and transferable radioactive 
contamination (dprnf 100 cm') (reference I): 

Radionuclide 
U-Natural. U-235.  U.238, 
and associated dccav producls 

0cra.gamma ~ ~ I C L I T  

* The site-specific con~amination guideline for soil is as follows (see Reference 1) 



Appropriate design drawings include: 124-D@60-COI Former Associate Aircraft Site-Site 
and Vjciniry Plans, 124-DDd60-C02 Former Associare Aircraft Site-Decontamination and 
Sequence o f  Work Plans, and 124-DD460-CO3 Former Associare Aircraft Site-Roof and 
Floor Plans. 

A Real Estate Instrument shall be in place prior to the initiation of remediation activities. 

At a minimum, remediation of the site will consist of decontamination of structures 
exceeding the DOE guidelines for fixed and t-ansferable radioactive contamination as well as 
excavation and disposal of radioactively conraminated soil exceeding the 35 pCi/g site- 
specific guideline for uranium. 

Consequently, post-remedial action and verification suneys, as we11 as soil sampling, wilI 
focus on confirming that after remedial action, resiqual radioactive contamination at 
concentrations exceeding applicable guidelines is not prssent. Areas where remediation 
activities will be conducted will include, but not be limited to,'those identified by the 
designation contractor in the sitedesignation reponz (reference 3). To the extent necessary, 
equipment used during the decontamination activity will be cleaned and surveyed for suriicial 
contamination prior to =lease. 

POST-REMEDIATION SURVEYS AND SAMPLING 

Fol lowio~  remediation, ;he FUSRAP Radiological Support Subcontractor (RSS) 
Ther rno~na l~ i i ca l  (Thl.4) will perform post-remedial action surveys and sampling lo 
determine the complereness of the corrective action and to document that the site now 
complies with the applicable criteria. 

Survev Eouinment 

The recommended equipment for use by FUSRAP for release of equipment and materiats 
from the sile ~ndudes:  

a Alpha ScintiIlation detector (Eherline AC-3 or equivalent) 
BedGamma Pancake G.hi de~ecror (7 mglcm? mylar shielded (Eberline HF-210 or 
equivalent) 
Alpha Scintillarion Counter {Eberline SAC-4 or equivalent) 



The recommended equipment for use by FUSRAP for PoQ-RA survey and verification 
includes: 

Canberra 96-6697 Procount (samma spectroscopy system) 
Floor Monitor (Ludlum 239) 
Portable RatemeterfScaler (Eberline PRS-1 or equivalent) 
Gamma ScintiIlation Detector {Eberline SPA-3 or equivalent), or low rangelhigh 
range HP-270 or equivalent 
Reuter-Stokes Pressurized Ion Chamber (PIC) 
Field lnstrumerit for Detection of Low-Energy X-Xays(F1DLER) 
HP-260 or equivalent pancake GM detector 

Similar types of calibration sources (i.e., same radionuclide) and methods for instrument 
caIibration will be used by Bechtel and ORNL to insure compatibility and reproducibility of 
suwey results. 

The Canberra 96-6697 Procount (gamma spectroscopy system) will be used to analyze the 
soil samples and will be operated in accordance with WI-95-034 (Analysis of Soil Samples by 
High Resolution Gamma Spectroscopy). 

As per the procedure, on floors and wall surfaces prior to discrete posr-remedial action 
survey locations being identihed and measurements taken, the entire area will be scanned 
with a floor monitor (or equivalent) to ensure that no small, isolated areas of contamination 
were missed during the removal action. Measurements will be biased within specific I-m2 
(10.75-ft2) areas to demonstrate that previously contaminated areas are no longer 
contarni~~ated above criteria. Direct readings will al:o be taken in adjacent arcas within 0.5 
m (1 6 it) of the formerly contaminated areas to verify rhat conraminaces had not sp~ead lo 
previously clean areas during the removal activities. 

Transferable (removable) alpha and bedgamma contarninarion will also be measured, at a 
minimum, at any location rhat exhibits direct alplla or betalgamrna contamination above the 
guideline for removable contamination (1 ,OM3 dpmlcm?). 

Soil samples shall be collected from an approxi~narely I00 m' grid (su~gested 10m b y  IOm) 
as directed in 191-IG-032, and TMA procedure 4A.1  (reference 4F. 5). The approximate 
depth to the bottom of rhe excavation for each grid will be recorded in the sampling logbook. 
Point sources ["Hot Spots") will be taken into account by using rhe averaging criteria 
contained in "A Manual for Implementing Residual Radioacrive Material Guidelines'' 
(reference 9). Composite samples of [he soil will-be taken from each sample grid. 
Composite samples will be collected by [akin,. individual samples (25 per I00 in3) from each 
sarnpk grid and coinpositing these individual samples into one composite sample for that 
grid. ORNL may collect samples concurrenrIy. 



Samples from each grid shall be collected using properly dccon~minated sampling equipment 
(reference 6). 

TMA samples shall be handled using the same custody and labeling methodology described 
for sediment samples in the"Tnstruction Guide for Surface Water and Sediment Sampling 
Activities" 191-IG-028 (reference 7) and the sample surveying, packrging, and shipping 
methodology in PI R4.7 "How to Ship Samples from a FUSRAP Site" (reference 8). 

Backeround Measuremenis 

Prior to performing post-remedial action surveys, TMA will obtain site-specific background 
measurements. These measurements may be obtained from three remote background locations 
in the general vicinity of the site (0.5 to 3 miles) according 10 TMA procedure 3C.2 
(reference 4A). If similar materials (concrete, mortar, brick, etc.) cannot be found within 
0.5 10 3 miles of the facility, then i nmio r  (non-surf?ce) srmples of materials taken from 
uncontaminated por:ions of the facility may be used for determining background. The  
location for background measurements will be selected by Bechtel and TMA, and background 
measurements will be made at each location by ThIA and ORNL. 

Survevs 

After completion o f  decontamination, TMA shall conduct post-remedial action surveys to 
dmument  the satisfactory decontaminatiol~ of the building. The structure left after 
remediation wit1 be surveyed for alpha and betalgamma direct and transferable contamination 
according to TMA procedures 3A.2 and 3A.3 (references jD and 5E). 

Safetv and Health 

Safety and Health risks associated with tasks described herein have been identified and 
addressed by the Health and Safety Plan for Decontaminarion and Restoration for Associate 
Aircraft. 

The work will be performed under a Hazardous Work Permi? specific ro the survey 
acriviries. 

Ouali tv Assurance;Oualirv Control 

QAlQC field duplicate samples and measurements shall be collected ar a frequency of one 
addirional ~ample/measurement for e c h  20 collected. 



Rinse blanks From decontaminated szrnplinz equipn-nt shall be collected at the rate of one 
rinse per day of sampling. Rinse b!anks shdl be collecred according to the recommendation5 
i n  19 1 -lG-028 (reference 8). 

Data Oualitv Objectives 

The detection limit for total uranium by gamma spectroscopy shall be less than 14 pCi/g; 
therefore, the derecrion Iimit for uranium-238 shall be less thzn 7 pCi/g. Quality indicator 
goah shall be as follows: Precision, + 2 sigma; completeness, 75%; Accuracy, 25%). 
QAlQC samples are discussed in the previous section. 

BECHTELlORNL COORDINATION 

Bechtel is the contractor responsible for completing {he remeeial action. To define the areas 
for remediation, Bechtel used dae collected by ORKL during designation, as we11 as 
supplemental information obtained by Bechtel as part of pre-RA planning and scopins. 

Bechtei will have responsibility for decontamination. Upon completion of these activities. 
ORNL will cornmenc-, verification of the remediation of :he Associate Aircrah site propeny. 
ORNL will perform a walkover survey usin: a FIDLER or equivalent to measure beta- 
gamma radiation directly. The result of this walkover survey shaII be used to determine 
whether there are areas requiring addirional remediarion. This survey is expected to include 
all areas previously identified as being contaminated on the Associate Aircraft site propeny. 
Bechtel will assist ORNL in this survey by ioterfacin~ with the propeny owner in advance to 
secure their approva! for property access. 

Bechtel will initlate remediation concurrent with ORNL verification activities, to the extent 
thar remediation does nor interfere with verification. BechteT will provide ORNL access to 
remediarion results as they become availabIe. The Bechtel Site Superintendent will notify 
ORNL when remediation of an area is complete, and ORNL will perform final independent 
verification surveys of the area. ORNL may collect soil sample splits concurrent with 
Bechtcl sarnpIing efforts. When ORNL has collecred all of the samples and instrument 
readings needed lor their independent verificaiion of rhe site. the); will sign the "Findings of 
Independent Verification Survey" form (Attachment 1) .  

Remedial action will continue until ORNL azrees decontamination is complete based on 
direct reading measurements and field gamma spectroscopy resulrs. Bechtel and ORNL mz), 

-. 
both uiilize the field gamma specrroscopy system. tlnal site conditions must meet cleanup 
objectives (reference 2). Measurements taken by Bechrel and ORNL at identical locations 
should agree within the 95 percent confidence interval for the analytical methods used 
(reference 11). For consistency and ease of data comparisofi, Bechrel and ORNL shall utilize 
the same type of calibrrtton rechniques, calibnrion sources; and survey techoiques i n  



. , 
conducting (he suweys. Bechtel and ORNL shztl esabtjsh a mutual ly  agreeable suruey a 
across the decoouminared areas and shall conduct thtjr surveys referring to that grid. ..- 

;. j 
. . 
. i 

Upon agreement by both parries that the sit< is decofitaminated, ORNL will then demobilize, 
and BechteI will remain to restore the sire to the condition agreed upon by the property 
owner(s1. 

Bechtel will provide final verified sample results to ORNL as soon as they are available. 
Bechtel will prepare a post-remedial action report (PRAR) for DOE review (copy to ORNL) 
within 3 months folloJling demobilization, and then besin completion of the Certification 
Docket. ORNL &ill issue a verification report to DOE (copy to Bechtel) within 4 months i . 
following demobilization (reference 2). 



APPENDIX B 

Hazard Assessment for Residual Contamination 
at the Former Associate Aircraft Site 



Oat Ridge tomorare Cenrer 
i5J Lafayerrr Drive 

: P.O. Box 350 
Oak Ridge. Tennerwe 37831.0350 

Job NO. 14501, FUSRAP Project 
DOE Contract NO. DE-AC05-910R21949 

Code: 7340/WBS: 135 

U.S. Department of Energy 
Oak Ridge Field Office 
P.O. Box 2001 
Oak Ridge, Tennessee 37851-8723 

Attention: David G. Adler, Site Manager . 
Former Sites Restoration Division 

Subject : Hazard Assessment for Residual Contamination at the 
Former ?.ssociate Aircraft Site (>AS)  

Dear Mr. Adler: 

Based on sample results obtained at A4S, uranium-238 concentrations 
above the site specific criteria (35 pCi/g) were found in a small 
sub-slab area in section 1 of the former AAS building. The sample 
results of the location indicated radioactive contamination at a 
maximum concentration of 1 3 4  pCi/g. This is well below the derived 
guidelines for this site and equates to a dose of 4.154 nrem/yr for 
current and likely future use of the site. The vertical and areal 
extent of contamination was established for the location by 
additional sampling. 

The enclosed Hazard Assessment (HA) was prepared under my direction 
or supervision in accordance with a system designed to ensure that 
the information submitted was properly gathered and evaluated. To 
the best of my knowledge and belief, they are true, accurate, and 
complete. 

Based on this HA and the additional cost that would be entailed 
(=5260,000), no additional characterization or remediation is planned 
for this isolated area of contaminated soil in Section 1. Mike 
Murray (ORNL) has reviewed the HA and has given IVC concurrence. 



Mr. Adler 2 

Please forward the enclosed submittal letter to A. Williams for 
concurrence. 

It is requested that DOE-HQ provide approval of this Hazard 
Assessment by May 12, prior to completion of work at the Associate 
Aircraft site. If you have any questions, contact me at (615) 576- 
1710. 

G. L .  Palau 
Project Manager - FUSRAP 

BWJ :kt : HAZMEMO 

Concurrence: B. Johnson @ 
J. Wood 
M. Faye 



u n i t e d  S t a t e s  Governrnept Department o f  Energy 

i memorandum Oak Ridge O p e r a t i o n s  O f f  i c e  

I . . 
! 

oart: May 8, 1995 

: a i ~ u  To 
rrm or: EW-93:Adler 

suslrcr: HAZARD ASSESSMENT FOR RESIDUAL COKTAMIHATION AT THE FORMER ASSOCIATE A I R C R A F l  S ITE 
WAS) 

ro: O r .  W. A. W i l l i a m s ,  T r e v i o n  I 1  B u i l d i n g ,  Department o f  Energy, 
Washington,  D.C. 20585-0002, EM-421 

Uranium-238 c o n c e n t r a t i o n s  above t h e  s i t e  s p e c i f i c  c r i t e r i a  (35  p C i / g }  were found 
i n  t h e  s o i l  i n  a sma l l  s u b - s l a b  a r e a  o f  t h e  fo rmer  AAS b u i l d i n g .  The sample 
r e s u l t s  o f  t h e  l o c a t i o n  i n d i c a t e d  a maximum c o n c e n t r a t i o n  o f  134  pCi /g .  T h i s  i s  
w e l l  b e l o w  t h e  d e r i v e d  g u i d e l i n e s  f o r  the  s i t e  and equates t o  a  dose o f  
4.154 mremly r  f o r  c u r r e n t  and l i k e l y  f u t u r e  use o f  t h e  s i t e .  

Based on t h i s  HA and t h e  a d d i t i o n a l  c o s t  t h a t  would  be e n t a i l e d  (=$260,000), no 
a d d i t i o n a l  c h a r a c t e r i z a t i o n  o r  r e m e d i a t i o n  i s  p lanned f o r  t h i s  i s o l a t e d  a r e a  o f  
con tamina ted  s o i l  i n  S e c t i o n  1. Mike Murray  Oak Ridge N a t i o n a l  L a b o r a t o r y  has 
r e v i e w e d  t h e  HA and has g i v e n  I V C  concur rence .  

Please r e v i e w  t h e  enc losed  Hazard Assessment and p r o v i d e  y o u r  a p p r o v a l  by Hay 12, 
1995. The r e m e d i a t i o n  o f  t h e  s i t e  i s  i n  t h e  f i n a l  s tages  i s  c u r r e n t l y  scheduled 
f o r  May 15, 1995. 

D a v i d  G. A d l e r ,  S i t e  Manager 
Former S i t e s  R e s t o r a t i o n  D i v i s i o n  

E n c l o s u r e  



ASSOCL4TE AIRCR4FT SITE HAZARD ASSESSMENT 
FOR IDENTIFIED S O L  CONTAMIXATIOK 

T o  determine the h v a r d  associated with the localized sub-slab contamination found at  
the Associate Aircraft Site (AAS) in Fairfield, Ohio under a ponion o f  the former AAS building 
(see figure 1 ) .  This assessment leads to the conc)usion that the potential dose from the residual 
soil contamination is well below the current o r  likely use guideline, as proposed in 10 CFR 834. 

The Environmentd Assessment Division of Argonne National Laboratory published 
Derivation of Guidelines for Uranium Residual Radioaciive Marerial in Soil ar the Fomrer 
A J S O C ~ O ~ ~  Aircraji Tool and Manufaciuring Cornpuny Sirc, Fairfield, Ohio in January 1995 
(Reference 1). This work was sponsored and approved by the U.S. DOE, Office o f  
Environmental Restoration. 

The Associate Aircraft site has been identified for remedial action under the U.S. DOE'S 
Formerly Utilized Sites Remedial Actioil Program (FUSRAP). Uranium guidelines were derived 
on the basis o f  the requirement that following remedial action, the 50-ytar committed effective 
dose equivalent to a hypothetical individual living or  working in the immediate vicinity of the 
sire should not exceed (1) 30 mremlyr for the current-use and likely future-use scenarios o r  (2) 
I00 mremlyr for less likely future-use scenarios (Yu et at. 1993). 

The DOE residual radioactive material guideline computer code, RESRAD (version 
5.41), which implements the methodology described in the DOE manual for establishing residual 
radioactive material guidelines, was used in the evaluation. 

Three sceniaios were considered in which it was assumed that the site would be  used 
without radiological restrictions for a period of 1,000 years following remedial action. The three 
scenarios varied with regard to the type of site use, time spent at the site by the exposed 
individual, and sources of food consumed. T h e  evaluation indicated that the EPA dose limit of 
30 mrernljr  would not be  exceeded for uranium (including U-234, U-235, and U-238) within 
1,000 years provided that the soil concentration of total uranium at the site did not exceed 970 
pCi/g for scenario 1 (industrial worker: current use scenario) or 280 pCi/g for scenario 2 
(resident: municipal water supply, a likely future-use scenario). The DOE dose limit o f  100 
mremjyr (DOE Order 5400.5) would not be exceeded at the site if the uranium concentration 
of the soil did not exc& 790 pc i l g  for scenario 3 (subsistence farmer: on-site well water, a 
plausible but unlikely future-use scenario). 

,~.~ 
.: '_. 

~ ,% 
I., : z. . 

The uranium guidelines derived in the analysis applied to the total activity concentration 
of uranium isotopes (LC., U-238, U-234, and U-235 present in their natural activity 
concentration of  1:1:0.046). In setting the actual uranium guidelines to be u s d  at he Ass& 
Aircraft site, DOE applied [he as-low-as-rasonably-achievable (ALARA) policy to the decision- 
making process. After these considerations the actual uranium guideline used for residual 
radioactivity in soil was 35 pCi/g (118th of the most conservarive derived guideline). 



LEGEND 
Sample Location 
1992 ORNL Sample Localion A 

Area of Contnminalion 

Figurc I 
Fol+ricr Associate Ai rc ra f t  S i lc  



3.0 HAZMZD DETER_WATIOX FOR RESIDUAL SOIL CO~TAMISATIOX AT AAS 

In December 1994 and February 1995, 11 1 samples were collected from 15 lmtions 
inside the former AAS building, and 34 samples were collected from 13 locations outside the 
building. These locations were selected to further delineate boundaries (both vertical and 
horizontal) of contamination identified i n  the ORNL report. Figure 1 shows interior and exterior 
sampling locations. 

Based on the results obtained, uranium-238 concentrations above the site specific criteria 
(35pCilg) were found ar locatifins 1, 4 and 6 .  Uranium-238 concentrations from the sampling 
locations in these areas are presented in Table 2. The radioactive contamination detected at 
locations 4 and 6 were delineated in a second phase of sampling by placement of sample 
locations 10, 9 and 16 for l ~ a t i o n  6 ,  and additional sample locations 12 and 13 for location 4. 
Vertical and areal extent of contamination has thereby been established for these locations. The 
areas around location 1 and 4 were adjacent to a radioactively contaminated expansion joint and 
have since been remediated. Therefore this hazard assessment applies to the area in the 
proximity location 6 .  

The sample results of location 6 indicate radioactive contamination at a maximum 
concentration of 134 pCi/g. Table 1 summarizes tire results of the sampling at location 6, 9, 
10, and 16. 
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3.1 CALCULATIOXS > I 

. I  ,. * 

Using the derived maximum doselsource ratios (see Anachmenr A). calculations were performed 
for all three scenarios. Based on the calculations, utilizing RESRAD, it has been determined .. 

*.A 
that this material represents a minimal h a m d . T h e  results of the calcularions are  shown in Table , ~ . -  ... 

2 below. 
. ~ 

Table 2 
Maximum ~ n k u a l  Dose F r o m  Residual Radioactive Contamination . . 

at the Former  Associate Aircraft Site 

:. 2 
%-Induskrial worker: no consumpuon o f  warer or foods oblained on [he sire. 
b-fiedent: wartr uscd for drinking, household purposes, and irrigalion w z  arrumed ko be fiom unconraminared 
mqnicipal saurcer. 
C-Subsistence farmer-warer used for drinking, household purposes, livesrock u.ztcring, and irriga~ion was assumed ko be .~ rn . 
horn am on-site well. 

3.2 SUMMARY OF RESULTS 

Dose 
(rnredyr) 

4.154 

14.74 

17.42 

- 
Scenar io  # 

I' 

2b 

3' 

Scenario 1 - The results of the RESRAD calcuiations determined that in scenario 1 an 
industrial worker would receive an annud exposure of 4.154 mremlyr due 
to the residual contamination on the site. 

DosdSource Ratio x Soil Activity Cone= 
( m d y r ) i ( p C V g )  (pCW 

3. I x 10" x 134 = 

1.1 x lV1 x 134 - - 

1.3 x 10" x 134 - - 

, 
Scenario 2 - The results of the RESRAD calculations determined rhac in scenario 2 a 

resident would receive an annual exposure of 14.74 mremlyr due to the 
residual contamination on the site. . .. . 

.. : 

: , 

Scenario 3 - The results of the RESRAD calculations determined that in scenario 3 a 
*, ... subsistence farmer would receive an annual exposure of 17.42 mremlyr . *..: . , 
- :, 

due to the residual contamination on the site. . . . .. .. . 

All of the calculated values are below the 30 rnrernlyr for current or likely land use, as 
- proposed in 10 CFR 834. Furthermore, the calcuiations only allowed for a shielding factor of 

30% for the attenuation of external gamma radiation in scenario 1,  in reality the shielding 
provided would provide much greater than 30% shielding. In scenarios 2 and 3, i t  i s  likely that 
large amounts o f  the conmminated soil would be removed i n  pre@ng the site for residential I 

or  farming use. The initid dosdsource ratios were determined on a large homogmmusly 
contaminated area. For a small, isolated area of con~mina t i on ,  such as the area in question (see 
figure I ) ,  the annual dose would be  even less due to the smaller amount ofcontzct  possible (Yu 
e t  21. 1993). Therefore, the calculated annual doses are very conservatrve. 



4.0 CONCLUSION 

The calculations performed for this assessment lead to the conclusion rhat the potential 
I dose from residual radioactive contamination for in all three scenarios is well below the 30 

mremtyr current or likely land use guideline, as proposed i n  10 CFR 834. All scenarios use 
conservative assumptrons and address all credibIe pathways. Furthermore, scenario 1 is most 
likely at this site, consideration of scenarios 2 and 3 provide additional evidence of the minimal 
hazard. 

Results of these calculatYtms show that supplemend limits are warranted for the area of 
location 6. Leaving the residual contamination in place dws not pose a potential present or 
future exposure risk, and the cost (= $260,000) and time invotved in remediation and restoration 
of this area is high relative to the long-term benefits that would result. 
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DERIVATION OF TOTAL DOSElSOURCE CONCENTRATION RATIOS FRO31 

Derivation of Guidelines for Umnium Residual Radioactive M a i e ~ l  
in Soil at the Former Associate Aircmft TOO[ and Manu facfuring 

.. Company Site, Faifield, Ohio 



1.0 Scenario Definitions 

Three potential exposure scenarios were  considered for the assessment of residual 
radioactivity guidelines for the soil. For ezch scenuio,  it was assumed that at some time within 
1,000 years, the site would be  released for use without radiologica1 restrictions following 
remedial action. Potential radiation doses from nine exposur: pathwz;is were considered. The 
pathways are listed in Table A-1. 

Table A-1 

Summary of Exposure Pathways for Scenarios I,?, and 3 
at the Former Anociate Aircraft Site 

I - h d ~ n n r l  worker: n o c o n r ~ m p ~ o n e f ~ a u r  or fooar obu'nca on a e  S..c 

b-Rsr:dent: walcr uwa lor dnnklnp. he.who.d pumoser. and in ipdon war ass-rnta lo be imm Lncon~minalcd m-n'c'prl IOLIFFI .  . . 
c-Subriscncc h-r-water urrd l& drinking, hmlrhold pu-wr. liucnockuucring. and i6pal ion w r  a u u m d  10 be imm anon-rile wcll. 

The RESRAD computer code (YU et  al. 1993) was used ro calculate the potentid 
radiation doses for the hypotherical' fuiure indugrial worker (scenario 1) and the resident 
and subsistence f2rmer (scenarios 2 and 3 respectively) on the basis of the following 
assumptions: 

. During one year, the industrial worker spends 2,000hours (23%) indoors at 
the site, 250 hours (3%) outdoors at the site, and 6,510 hours (74%) away 
from the site. During one year, the resident and subsistence farmer spend 
4,380 hours (50%) indoors, 2,190 hours (25 56) outdoors, and 2,190 hours 
(25%) away form the sire (Yu et a!. 1993). 

The walls, floor, and foundation of the bu i ld in~  reduce external exposure by 
30%; the indoor dust level is 40% of the outdoor dust level. 

. The airborne dusr loading i s  0.1 m ~ t m  ' 



. The depth of the house o r  building foundation is 1 m below ground surface, 
with an effective radon diffusion coefficient of 2 x 10 '~  mys. 

T h e  size of the decontaminzted areas is sufficiently large that 10% and 50% 
of the plant food diet consumed by the resident and farmer for scenarios 2 
and 3,  respectively, is grown in a garden i n  the decontaminated area. The 
industrial worker does not consume these plant foods. 

. The size of (he decontaminated area is large enough to produce 50% of the 
forage used to feed livestock for meat and milk consumed by the subsistence 
farmer i scenario 3. The resident and industrial worker does not consume 
these animal products. 

. For  scenario 3 ,  SO% of the fish and other aquatic food consumed by the 
subsistence farmer is obtained from an on-site pond. 

• T h e  current supply of water for the industrial building is from uncontaminated 
municipal sources. 

The soil is sand and gravel (Spieker 1965) and typical values for sandy soils 
tabulated in Yu et  d. (1993) were used for the density, total and effective 
porosities, soil "bWparameter, and hydraulic conductivity in the contaminated, 
unsaturated, and saturated zones. 

. The uranium distribution coefficient was measured at 100 cm3/g for soil 
(Orlandini 1994); this value is used for all uranium isotopes in the various 
zones 

A distance of 3.8 rn to the water table was assumed 'on the basis of the 
average water table in area wells. 

• After remedial action, no cover material is placed over the decontaminated 
area. 

NO erosion of the contaminated material occurs. 

2.0 DoselSource Concentration Ratios 

To develop residual radioactivity guidelines for soil at the former Associate Aircraft 
Site, the RESRAD computer code, version 5.41 (Yu et  al: 1993), was used to calculate th- 
doselsource concentration ratio DSR,J[) for uranium isotope i and pathway p at time I after 
remedial action. The time frame considered in this analysis was 1,000years. Radioactive 
decay and ingrowth were considered in deriving the doselsource concentration ratios. The 
various parameters used in the RESRAD code for this analysis are listed in the appendix 
of Reference 1. For all three scenarios, the maximum doselsource concentration ratios 
occur at  time zero (immediately afrer remedial action). 



The summation of DSR,(r) for all prthways p is the DSR,(rJ for the ith isotope; that 

DSR ,(I) = z, DSR ,(I). 

The total dosefsource concentration ratio for total u.mium can be calculated as 

' 
DSR (r) = Ei W ,  DSR ,{I). 

where W i  is the existing activity concentration fraction in soil at the site for uranium-234, 
uranium-235, and uranium-238. 

FOT this analysis, W i  is assumed to represent the'natud activity concentration ratios 
of 112.046, 112.046, and 0.046J2.046 for uranium-238, uiznium-234, and uranium-235, 
respectively. The total dosdsource concentration rztios for single ndionuclides and total 
uranium are provided in Table A-2. These ratios wcr t  used to determine the ailowable 
residual radioactivity for uranium i n  soil at the former As~ociite Aircraft site. The* ratios 
will also be used to determine the level of hazard that u.3 remain on-site at the given 
concentration of residual. soil contamination. 

Table A-2 

Totaf DoselSource Concentration Ratios for Uranium 
at the Former Associate Aircraft Site 

a-Industrial worker: no consumption oi water or fmds obtained on the sit:. 
b-Resident: watcr used for drillking, household purposes, and irrigation wassumad Lo be from unconuminaled 
municipal sources. 
c-Subsis~encc farmer-water ustd for drj&ing, household purposes, livesro:'n wa~cring. and imeation was asurn& 
to bc from an on-site well. 

Maximum DoselSource Concentration Ratio 
(mrem/yr)l(pCi/g) 

Radionuclide 

Uranium-234 

Uranium-235 

Uranium-238 

Total uranium 

Scenario Zb 

5.9 x 10" 

6.1 x 10'' 

1.3 x 10.' 

1.1 x i0.I 

Scenario 1' 

1 . 6 ~  10" 

1 . 9 ~  10.' 

3.9 x 10 

3.1 x 10.' 

Scenario 3' - 
8.0 x 10.' 

6.3 x 10" 

1.5 x 10.' 

1.3 x 10" 



i Because the maximum dose occurs at timz zero i n  211 three scenarios, uncertainties 
in parameters that affecl the leaching of radionuclides fro= h e  cont2minated zone and their 

I transport through unsaturatd and sa~urated stratz do  not ~ f f ~ t  results. Breakthrough time 
1 (the time it &es the uranium to r a c h  the water table) w2S estimated to  occur in 600 years 

after remediation (Yu ei al. 1993, however, the dose coctribution from water-dependent 
pathways in scenario 3 is smaller than the contribution of rhe water-independent pathways 
at the time of peak dose. Changing the depth of the w2ter table would only affect the 
breakthrough time, it would not significantly affect the mzgnitude of the dose contributed 
by water-dependent pathways. 

T h e  RESRAD default values were used in the crjculations i f  no site-specific data 
were available. These default values are based on national average or reasonable maximum 
values. 
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WASTE MlNIMIZATION SUMMARY 
FOR THE ASSOCIATE AIRCRAFT SITE 

The decontamination of the Associate Aircraft site was conducted in a manner that 
prevented the overexpenditure of funds while expediting the remedial action. Refining 
contamination boundaries, decontaminating walls rather than demolishing them, and surveying 
PPE for disposal as clean trash were a few of the measures used. 

'Ihe volume and waste streams at the site are listed in Table C-1. This table shows that the 
total volume shipped for disposal and the total volume excavated are the same. None of the 
excavated material was used as fill material; all material was disposed of as low-level radioactive 
waste. The cost and time of separating the uncontaminated debris from the "clean" material 
wre not justified by any need for separation. 



TABLE C-1 

REMEDIAL ACTION SUMMARY 

W B S  124 REMEDIATION AUTHORITY 

SmE Associate A i ~ r s f t  Tool and rn NEPAlCERCLA 
SUPERFUND 
RCRA 

OWNER Mr. James L: 

SlTE ADDRESS 

c m ,  STATE 

RESPONSIBLE 

Former Aswfiate Aircrpft Tool and 
lpfturiog Compny, Fairfield, 

Former Assmiate Aircraft Tml and 
u f a c t u ~ g  Company, Fainield, 

TOTAL VOLUME U5.6 vd 
To &main h Situ 1 DocumentPtionUUsed: NIA 
V d u m  TWuction 1 
N& D i i  115.6 YL? 

TYPE OF WASTE FOR NET DISPOSAt: 

REGULATORY VOLUME DISPOSAL SlTE 
LLRW 107.6 vd' Clive. Utah 

0 lUE)2 
MIXED 8 vd3 Clive. Utah 

0 CHEMICAL 

PHYSICAL 
0 BUELDING RUBBLE 

son 
D LIQUID 
0 OTHER 

TREATMENT TECHNOUXiIES APPLIED AT THE SITE: 
Menoenmmulation and stabilization. 



mmClwpol*- 
Is? Dim 
P.O. Bm350 ,, 
Unh w. rumassea 37891-03511 

Job No. 14501, FUSRAP Prqa 
DOE Contraa NO. DEACOS-910RZ1949 

Code: 73301WBS: 124 

JUL 2-3 896 

U.S. Dqmlmm of- 
OILRidpeOpentionsmce 
P.O. Box ZOO1 
OlkRi&~, TN 37831-8723 

A i t m t k  Dlvid G. Adla, Site Mouga 
Forma Sites Remdon Dkisim 

1. 

Subject: Associate h a f t  'te - Publication of PRAR 

Dear Mr. Adla: 

BAF:onl:LR_I 832.DOC 
Endosurps: (1)PubMAAS PRAR 

(2)-=F==Pdw 

cc: S. K 0- w/a 
B. & w/a 

-Emu OYCI D m  "EDhIE 

-sm nlacu no. 

DKAO MD u ~ O a n D r n U c . u O u u ~ ~ D n . m O m a ~  
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