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ABSTRACT

An independent assessment of the remediation of the BORAX-V (Boiling
Water Reactor Experiment) turbine building at the Idaho National Engineering
Laboratory (INEL), Idaho Falls, Idaho, was accomplished by the Oak Ridge
National Laboratory Pollutant Assessments Group (ORNL/PAG). The purpose of
the assessment was to confirm the site’s compliance with applicable Department of
Energy guidelines. The aésessment included reviews of both the decontamination
and decommissioning Plan and data provided from the pre- and post-remedial
action surveys and an independent verification survey of the facility.

The independent verification survey included determination of background
exposure rates and soil concentrations, beta-gamma and gamma radiation scans,
smears for detection of removable contamination, and direct measurements for
alpha and beta-gamma radiation activity on the basement and mezzanine floors and
the building’s interior and exterior walls. Soil samples were taken, and beta-
gamma and gamma radiation exposure rates were measured on areas adjacent to
the building.

Results of measurements on building surfaces at this facility were within
established contamination guidelines except for elevated beta-gamma radiation
levels located on three isolated areas of the basement floor. Following remedia-
tion of these areas, ORNL/PAG reviewed the remedial action contractor’s report
and agreed that remediation was effective in removing the source of the elevated
direct radiation.

Results of all independent soil analyses for ®Co were below the detection
limit. The highest *’Cs analysis result was 4.6 pCi/g; this value is below the INEL
site-specific guideline of 10 pCi/g. |

Based on data from the post-remedial action report and the independent
verification survey, the radiologic condition of the BORAX-V turbine building
conforms to the guidelines outlined by the Formerly Utilized Sites and Surplus

Facilities Management Programs for surface and soil contamination.

xi
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CONFIRMATORY RADIOLOGICAL SURVEY
OF THE BORAX-V TURBINE BUILDING
IDAHO NATIONAL ENGINEERING LABORATORY
IDAHO FALLS, IDAHO

1. INTRODUCTION

1.1 TASK DESCRIPTION

The Oak Ridge National Laboratory Pollutant Assessments Group
(ORNL/PAG) was selected as the independent verification contractor (IVC) for
the Boiling Water Reactor Experiment (BORAX)-V turbine building by the
Decontamination and Decommissioning Branch, Division of the Northwestern
Area Programs, Office of Environmental Restoration and Waste Management of
the Department of Energy (DOE). As a part of its quality assurance program,
DOE requires independent (third party) verifications of the effectiveness of reme-
diations conducted within the Formerly Utilized Sites Remedial Action Program
(FUSRAP) and the Surplus Facilities Management Program (SFMP) (U.S.DOE
1988).

Independent verification of the remediation of the BORAX-V turbine build-
ing addressed the radiological condition of the building foundation and surround-
ing soils prior to demolition. The primary nuclides of interest at the turbine build-
ing were '*’Cs and ®Co. Tasks required by FUSRAP protocol for verification and
certification included reviews of plans, procedures, and remedial actions. On-site
visits and surveys involving direct measurements and sampling were also conducted
to determine that all levels are below applicable guidelines. ORNL/PAG is
responsible for archiving representative samples of the site, as well as producing

this final verification report that becomes part of the final certification docket.
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The docket contains documentation verifying that the site is not contaminated with
radioactive residues that may present a radiological hazard to the general public
(U.S.DOE 1988).

This independent verification is considered a partial verification of the
BORAX-V facility since the reactor building is scheduled for decontamination and

decommissioning in fiscal year (FY) 1994.

12 SITE HISTORY

The BORAX facility, located in the southwestern part of the Idaho National
Engineering Laboratory (INEL), was the site for reactor experiments conducted
between 1951 and 1964. The experiment series began with BORAX-I, an open-
top boiling water reactor. This reactor was buried in place in 1953. Another site
northeast of BORAX-I was chosen for subsequent experiments. The BORAX-II,
-III, -IV, and -V experiments were conducted on the same site as the existing
BORAX.-V facility (Fig. 1). On December 20, 1951, EBR-1 was the first nuclear
reactor to generate electricity. On July 17, 1955, BORAX-II gained historical
significance as the first nuclear reactor to supply electricity to a city: Arco, Idaho
(EG&G 1990).

All BORAX experiments, except RORAX-I, were housed in two main build-
ings: the reactor building (AEF-601) and the turbine building (AEF-602), later
designated as buildings 717 and 718 respectively. These buildings were constructed
of sheet metal over steel frames. A wooden cooling tower and guard post, desig-
nated as buildings 719 2~ 1 709 respectively, were also originally part of the Facility.
The turbine building contained a 1926 Westinghouse turbine-generator and assoc-
iated process piping, instrumentation, and testing loops.

The BORAX-V facility was designated for decommissioning in FY 1985;
decommissioning tasks were performed from FY 1985 through FY 1989 (EG&G
1990). A radiation survey conducted in 1989 on the turbine and associated
components showed that the major radionuclides present were ’Cs and “Co.

During FY-1991, the turbine, condenser, and associated piping were removed,
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from the turbine building. The walls of the building were also removed, leaving
the mezzanine floor concrete pad. concrete walls, and basement walls, on slab and
foundation to be demolished in place and backfilled. Early in FY-1992, portions
of the concrete were decontaminated by means of concrete chipping in areas of
suspected contamination.

Upon completion of remediation, a post-remediation survey was performed
by EG&G to demonstrate compliance with the clean-up guidelines. The post-

remediation survey report is presented as Appendix A.

2. INDEPENDENT VERIFICATION PROCESS

2.1 DOCUMENT REVIEW

Radiological characterization reports, engineering drawings, and post-
remediation survey documents were reviewed for general thoroughness and
accuracy. Data were evaluated to ensure that areas exceeding guidelines were
identified and remediated.

Information concerning radiologic contamination of the turbine building
foundation was taken from an internal EG&G technical report (EG&G 1990) and
from surveys conducted during remediation by EG&G.

The general process for independent verification of the BORAX-V facility
followed the FUSRAP protocol (U.S.DOE 1988); verification guidelines were
based on DOE Order 5400.5, Radiation Protection of the Public and the Environ-
ment (U.S.DOE 1990). This document lists soil concentration guidelines for
thorium and radium, surface contamination guidelines, and methods for deter-
mining site-specific authorized limits for radionuclides in air, water, and soil. The
primary guidelines used by ORNL for this verification are the surface contamina-

tion guidelines for beta-gamma radiation emitters (Table 1).



Table 1. Surface Contamination Guidclines,
DOE Order 54005

Allowabie Total Residual Surface Contamination

(dpm/100 cm?)Y

Radionuclides? AverageX¥ Maximum*¥  Removabic¥#)
Transuranics, '*], ¥, RESERVED RESERVED  RESERVED
Ra, Z’Ac, Z°Ra,
*Th, ®*Tk, ®'Pa.
Th-Natural, *Sr, %], 1,000 3,000 200
131y 1331 223

I, "I, =Ra,
2Ra, #2U, ZTh.
U-Natural, U, 28U, 5,000 15,000 1,000
and associated decay
product, alpha emitters.
Beta-gamm 1 emitters 5,000 15,000 1,000

(radionuchdes with decay
modes other than alpha
emission or spontaneous
fission) cxcept *Sr and
others noted above.”

Y As used in this table, dpm (disintegrations per minute) means the rate

of emission by radioactive material as determined by correcting the
counts per minute measured by an appropriate detector for
background, efficiency. and geometric factors associated with the
instrumentation.

s Where surface contamination by both alpha- and beta-gamma-emitting
radionuclides exists, the limits established for alpha- and beta-gamma-
emitting radionuclides should apply independentiy.

Measurements of average contamination should not be averaged over an area
of more than 1 m*. For objects of less surface area, the average should be
derived for each such object.

The average and maximum dose rates associated with surface contamination
resulting {rom beta-gamma emitters should not exceed 0.2 mrad/h and
1.0 mrad/h, respectively, at 1 cm.
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Table 1. (continued)

The maximum contamination level applies to an area of not more than
100 cm’.

The amount of removable material per 100 cm? of surface area should
be determined by wiping an area of that size with dry filter or soft
absorbent paper, applying moderate pressure, and measuring the
amount of radioactive material on the wiping with an appropriate
instrument of known efficiency. When removable contamination on
objects of surface area less than 100 cm? is determined, the activity per
unit area should be based on the actual area and the entire surface
should be wiped. It is not necessary to use wiping techniques to
measure removable contamination levels if direct scan surveys indicate
that the total residual surface contamination levels are within the limits
for removable contamination.

This category of radionuclides includes mixed fission products, including
the ®Sr which is present in them. It does not apply to *Sr which has
been separated from the other fission products or mixtures where the
%Sr has been enriched.

LI



Analysis results for soil samples were compared to the results for background
samples as well as the derived concentration values generated by EG&G and listed
in Development of Criteria for Release of Idaho National Engineering Laboratory
Sites Following Decontamination and Decommissioning (EG&G 1986). This report
states that the primary nuclide of interest, '*'Cs, shall not exceed 10 pCi/g. Cobalt-
60 has a limit of 4 pCi/g, and 2®U has a limit of 200 pCi/g. The guidelines for
Z%Ra are from DOE Order 5400.5: concentrations of 2’Ra in soil shall not exceed
5 pCi/g above background in the first 15 cm and 15 pCi/g above background in

subsequent 15-cm soil layers when averaged over 100 m®.

2.2 FIELD SURVEY

A team from ORNL/PAG visited the BORAX-V site and performed a scop-
ing inspection in July 1991. An independent verification survey plan was devel-
oped based on both this inspection and the remediation survey data. ORNL/PAG
conducted an independent confirmatory survey of the turbine building foundation
and adjacent land during November 20 to 27 and December 9 to 15, 1991. The
survey team performed visual inspections, determined background radionuclide
levels and exposure rates, established survey grids, performed gamma and beta-
gamma radiation scans, took smears for detection of removable activity, made
direct beta-gamma and alpha radiation measurements, and collected surface sam-
ples (0 to 15 cm) on designated background soils and soils surrounding the build-
ing foundation. Duplicate readings were taken every tenth reading as a quality
control measure. Data were evaluated and compared to guidelines set forth in
DOE Order 5400.5 (U.S.DOE 1990).

The survey and measurement procedures used are from the ORNL/PAG
procedures manual: TE-021, TE-022, TE-025, TE-026, TE-027, TE-028, TE-034
(ORNL 1990). An i~ventory of the survey equipment used is listed in Appendix B.



2.2.1 Background Radiation Investigation

Six soil samples were collected from areas 0.5 to 10 km from the site to esta-
blish background concentrations of radionuclides for comparison purposes (Fig. 2).
Background gamma radiation exposure rate levels were measured at 1 m above the
surface at background sampling locations using a pressurized ionization chamber
(PIC) (Table 2). A corresponding gamma radiation measurement was taken with a
sodium iodide (Nal) gamma radiation detector coupled to a ratemeter reading in
thousand counts per minute (kcpm). The same procedure was followed at 10 loca-
tions at the turbine building site to determine the site-specific gamma radiation
exposure rate (Fig. 3, Table 2). The measurements at the turbine building site
were used to convert counts to exposure rates in microroentgens per hour (uR/h)
as outlined in Procedure TE-022 (ORNL 1990). The conversion formula was
uR/h = kepm/0.34. This factor was used to convert all gamma radiation measure-

ments taken at the site from counts to pR/h.

222 Exterior Survey

Land Surrounding Turbine Building

A 5 x 5 m grid was established originating at the northwest corner of the
building and extending 10 m away from all sides of the building (Fig. 4). An
exterior gamma radiation scan of the ground surrounding the building was per-
formed. Piles of gravel had been dumped adjacent to the west side of the struc-
ture, thereby precluding a complete scan in that area. Also, during remediation,
the ground to the south of the building had been excavated to remove contam-
inated piping. The survey team was unable to effectively scan these areas due to

unsafe slope conditions.
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Fixed-point measurements for beta-gamma and gamma radiation exposure
rates were taken at the intersection ~f all grid points. (Gamma radiation exposure
rate measurements were also taken at 1 m from the surface at selected grid inter-
sections.

Composite soil samples collected at a depth of 0 to 15 cm were collected in
twelve systematically selected grid blocks adjacent to the building (samples S1 to
S12, Fig. 4). The samples were composited from plugs taken from the center of
each selected grid block and at four points midway between the grid-block center
and corners. In addition, one grab sample (S13) was taken at the highest beta-
gamma radiation measurement from a region identified during the gamma radia-

tion scan.
Exterior Walls

A 1 x 2 m grid was established originating in the northwest corner of the
turbine building (Fig. 5). A beta-gamma radiation scan was performed on all walls
except a portion of the south end of the building, where excavation precluded
safely surveying the upper walls.

Fixed-point measurements for alpha and beta-gamma radiation were taken at
five locations in each accessible grid block at the south end of the building. As a
result of these readings and the beta-gamma radiation scan, it was deemed unneces-
sary to continue extensive fixed measurements on all exterior walls. Single fixed-
point measurements were taken for alpha and beta-gamma radiation in each of the
remaining grid blocks. The walls and floor inside the rheostat area were also

scanned; no beta-gamma radiation contamination was detected (Fig. 4) (Table 3).
223 Interior Survey
The turbine building interior consisted of a mezzanine level, slab-on-grade, in

addition to a basement level. The floor of the basement had numerous protruding

concrete supports. A 10-cm-wide trench at the base of the walls discharged to a
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sump in the southwest corner of the room. At some locations around the walls,
exposed pipes and floor supports remained.
A 2 x 2 m alphanumeric grid originating in the northwest corner was estab-

lished on the floors and up the basement walls (to 2 m) (Fig. 3).
Mezzanine

A 2 x 2 m alphanumeric grid originating in the northwest corner was esta-
blished for the mezzanine (Fig. 6). A beta-gamma radiation gas proportional
counter floor monitor coupled to a scaler/ratemeter with audible indicator was
used to scan the accessible area of the mezzanine. Areas inaccessible to the floor
monitor were scanned using a Geiger-Mueller (GM) thin-window pancake probe
coupled to a scaler/ratemeter. Scans using Nal gamma radiation scintillation detec-
tors coupled to ratemeters were also performed in the pipe chase areas and on the
floor.

Fixed-point readings for alpha and beta-gamma radiation were taken at four
locations in each grid block (Table 3). These grid blocks included the pipe chase

area.
Floor

A beta-gamma radiation gas proportional counter floor monitor was used to
scan accessible areas of the floor. The remaining area, which included all concrete
supports, the trench, and the sump, were scanned using beta-gamma radiation GM
thin window pancake probes attached to scaler/ratemeter. In addition, a gamma
radiation scan of the floor was performed using scintillometers.

Direct measurements for alpha and beta-gamma radiation activity levels were
systematically made at four equidistant points, midway between the center and
corners in each grid block. Smears for detection of removable contamination were
taken at the location of the highest direct reading in each grid block. These

results are summarized in Table 3.
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Walls

The walls of the basement were scanned to a height of 2 m with beta-gamma
radiation pancake probes coupled to scaler/ratemeters. In addition, all areas on
the walls with pipes, floor supports, discoloration, or staining were scanned. These
additional wall locations are shown in Fig. 3.

Direct measurements for alpha, beta, and gamma radiation activity levels
were made in the same manner as were the floor measurements. Fixed-point
measurements were taken at four locations per grid block for beta-gamma radia-
tion readings and at one location per grid block for alpha radiation readings.
Smears for detection of removable contamination were taken at the location of the

highest direct reading in each grid block. These results are summarized in Table 3.

Trench

A trench 10-cm wide and 5-cm deep encompassed the perimeter of the base-
ment floor, ending in a sump located in the southwest corner of the basement.
After surveying the floors and walls, a 10-cm-wide region of suspected contam-
ination along the wall and floor was delineated. For each 2-m grid block, three
sets of alpha, beta, and gamma radiation measurements were taken: one at 10 cm
up from the trench, one at 10 cm out from the trench, and one within the trench
itself. This method was repeated for the full length of the trench. ‘The sump was

scanned for beta-gamma radiation; no elevated readings were detected (Table 3).

[N I T ‘ [ i ' Coom



19
3. FINDINGS AND RESULTS

3.1 DOCUMENT REVIEW

ORNL reviewed the post decontamination and decommissioning survey of
the BORAX-V turbine building (EG&G 1990) prepared by EG&G as part of the
coafirmatory activities. The information provided was not sufficient to determine
if contamination still remained at the BORAX-V Turbine Building site. The data
was reporied in counts per minute (cpm). These units give an indication of rela-
tive "cleanness.” However, unless they are converted to disintegrations per minute
(dpm) per surfacc area, cpm measurements cannot be used as evidence that the

building surfaces meet FUSRAP/SFMP guidelines for unrestricted use. After
verification plan.

obtaining the necessary infcrrration, ORNL was able to complete the independent

ORNL also reviewed the data and survey results of the decontamination of

the hot spots identitied during the independent verification survey. These results

were compared to the established guidelines. This s discussed further in Sect. 3.4.

the current radiological status of the site.

ORNL concurs that the "Final Report of the Decontamination and Decommission-
ing of the Borax-V Facility Turbine Building" provides an adequate summation of

3.2 BACKGROUND RADIATION MEASUREMENTS

PIC me=asurements for gamma radiaticn expcsure rates at the six background
locations (SB1 to SB6. Fig. 2) ranged from 13 to 14 uR/h. All soil samples were

sent to ORNL in Oak Ridge, Tenn., for ¥’Cs, ¥Co, 28U, and **Ra radionuclide

analyses using gamma spectroscopy. Results of the analyses for the six background

locations and the exposure rates are presented in Table 2. PIC readings taken at
the turbine building were slightly higher, yiclding gamma exposure rates ranging

from 14 uR/h in the mezzanine area to 18 uR/ in the basement (Table 2). This
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was attributed to the emanation of the gamma radiation from several directions

since the measurements were periormed in a concrete basement.

33 EXTERIOR RADIATION MEASUREMENTS

The exterior survey, w 1g gamma radiation scintillation detectors coupled to
ratemeters, revealed gamma radiation exposure rates ranging from i2 to 18 uR/h.
One area, approximately 1 m* and located just north of the mezzanine area, had a
gamma radiation exposure rate range of 18 to 29 uR/h (Fig. 4). Soil sample S13
was taken at this location.

Results of radionuclide analyses of soil samples taken in each grid block adja-
cent to the turbine building and at the slightly elevated location identified by the
gamma radiation scan are presented in Table 4. All concentrations were below the
guidelines of 4 pCi/g for ®Co, 10 pCi/g for *’Cs, 5 pCi/g for Z*Ra, and 200 pCi/g
for 2*U. ORNL/PAG has archived all soil samples and will maintain custody of
these samples for five years after certification of the BORAX-V turbine building
has been achieved.

A summary of exposure rate measurements for gamma and beta-gamma
radiation taken at the intersections of grid blocks surrounding the turbine building

is presented in Table 5. All measurements were below the esiablished guidelines.

3.4 TURBINE BUILDING RADIATION MEASUREMENTS

Gamma radiation exposure rate measurements on the mezzanine and base-
ment floor, using scintillation detectors coupled to ratemeters, yielded exposure
rates ranging from 18 to 21 uR/h.

A summary of the results of the fixed-point measurements for alpha and
beta-gamma radiation are presented in Table 3. Instrument background measure-

ments of 60 cpm for beta-gamma radiation were noted. Instrument
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Table 5. Summary of exterior exposure rates

[

| Gamma radiation,
uR/h at surface

65

16

Gamma radiation,
pRMhat1m

14

15

Beta-gamma radiation,
dpm/100 cm?

65

790

number of measurements
mean
standard deviation.

C I ]
tunh
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background measurements for alpha radiation were 5 cpm. Portions of the drain-
age trench, floor, and walls adjacent to the trench showed elevated beta-gamma
radiation count rates. These areas did not exceed DOE guidelines when averaged
over 1 m% All readings for alpha radiation on the interior and exterior surfaces
were below applicable guidelines.

Smear locations were selected as discussed in Sect. 2 to detect removable
alpha and beta-gamma radiation activity. Results of these measurements are
presented in Table 6. All smear readings were below established guidelines, and in
many instances, the measurements were below the lower limit of detection (LLD)
of the instrument. It should be noted that measurements below the LLD are very
uncertain and probably invalid for verification purposes.

Beta-gamma radiation scans were performed with the knowledge that the
guidelines were exceeded at 5,000 dpm or 215 cpm. Therefore, all readings above
150 cpm were carefully investigated for possible contamination. Three small
regions on the basement floor exceeding the guidelines were identified. The loca-
tions of these regions are presented in Fig. 7; the readings are summarized in
Table 7. Further remediation of these "hot spots" was performed by the remedial
action contractor, and after review of the clean-up report of decontamination of
the hot spots (Appendix C), the turbine building was recommended for certifica-
tion. A statement of verification has been issued by ORNL/PAG for the BORAX-
V turbine building (Appendix D).

4. SUMMARY

In order to document the adequacy of remedial actions, ORNL/PAG
performed independent verification on the BORAX-V turbine building at INEL.
Verification activities included document reviews, independent measurements,
sampling, and confirmatory laboratory analyses. Field activities were performed

during November and December 1991. Three small areas on the turbine building



24

Table 6. Summary of interior removable contamination

Alpha Radiation Beta-gamma Radiation
Activity, Activity,
dpm/100 cm’ dpm/100 cm’
Number of
Grid Number of
Blocks or | Maximum Grid Blocks | Maximum
Mcasurement | Locations | Reading or Locations | Reading
Location Surveyed LLD Surveyed LLD
I
West wall 16 < LLD 22 16 < LLD 118
North wall 15 < LLD 22 15 < LLD 118
East wall 14 < LLD 22 14 < LLD 118
South wall 12 < LLD 22 12 < LLD 118
Floor 40 < LLD 22 40 160 118

LLD = lower limit of detection of instrument.
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basement floor and trench that required further cleanup were identified. The
three areas were remediated by EG&G, and a post-decontamination survey was
sent to ORNL/PAG (Appendix C). The independent verification survey confirmed
that remedial action reduced contaminant levels below applicable guidelines prior
to demolition and burial so that the public and environment are thereby protected.
A statement of verification has been issued by ORNL/PAG for the BORAX-V
turbine building (Appendix D).
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cpm
DOE
dpm
FUSRAP
FY

GM
INEL
IvC
kcpm
uR/h
LLD
ORNL/PAG

PIC
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ACRONYMS, INITIALISMS, AND ABBREVIATIONS

Boiling Water Reactor Experiment
counts per minute

Department of Energy

disintegrations per minute

Formerly Utilized Sites Remedial Action Program
fiscal year

Geiger Mueller

Idaho National Engineering Laboratory
independent verification contractor
thousand counts per minute
microroentgens per hour

lower limit of detection

Oak Ridge National Laboratory/Pollutant Assessments

Group
pressurized ionization chamber

Surplus Facilities Management Program



APPENDIX A

POST-REMEDIATION SURVEY BY EG&G




Department of Energy

Idzho Operztions Ollice
785 DOE Flzace
Idzho Fells, Idzho £3402

Cctcter 15, 1661

Ms. Gloria H. Stevens

O:zk Ridge National Lzh

P. 0. Eox 2567

Crand Juncticn, CO £1:02-2557

SUBJECT: Post Decort:mination and Decommissicning of the BORAX-V Turbine
Building - ERD-439-¢1

Dear Ms. Stevens:

Please find enclosed a copy of the Post Decontzmination and Decommissioning
(D&D) Survey of the BORAX-V Turbine Building. This survey is provided to
assist the Independent Verificaticn Contractor (IVC) with the preparation of a
workplan that will outline the methodology for the verificztion and
certification of D&D activities at the BORAX-V Turbine Building site located at
the Idaho National Engineering leboratory.

Sheuld you have any gquestions, plezse contact me at (FTS) 583-0193, commercial
(208) 526-0193, or A. W. Mikkola zt (FTS) 583-0725, commercial (208) 526-0725.

Sincerely,

A en A

W. N. Sato, Acting Director
Environmental Restoration Division

Enclosure

cc w/o enc: S. G. Stiger, EG&G
R. H. Meservey, EG&G
G. R. Recmen, EG&G
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SCRAX-Y TURZINE EUILDING FOUH.DATIOH
rOST CECCHTAMINATICN RADIOLGGICAL
SUSVEY RESULTS

Ccsizr 7, 197)



Centeminetion level: v

Fecdiation level: Eicrea 2223  Serizl No.

Smezrs counted cn Tennelec 100

Smear Results: Na

<
S
g2er

Lug) 2 23
Lug?n 24

Seriel Wo. 111035

12870

Alpha-Zeta Scaler Serial No. 523907

meereble conteminztion detected on eny of the 100 ¢al
S.

Ko Alpha centeminztion cdeticted on any of the smezars.

Cenerzl Notes:

All contzminztica lavels
Seckgreound (Ekgd.).

Seckground level used &t

reziried in counts per minute (cpm) ebove

e

£TRAX-V is 1C0 cpm.

ATl extezrior and intericr fzundetion wezlls and the main flecer ere

rediologically cleen.

Ezsement flocr, excluding -2 sump pit trench and sump

pit, hes only cre
ntaminztion of meximua 300 com

erea of spproxizately 1 ft? with fixed centem
ecove backcround (erea merxzd with "x").

Sump pit conteminzticn levels averzce 203 ¢pm zhove béckground.
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Department of Energy
Idzro Cperaticns Cllice
78¢5 ZCE Flzce
is, iczho 824C2

€3
:C.

Idzho Fe!

noverter 1, 6%l

¥r. D. K. Helferd

Ozk Ridge Naticnal Lzdoratory
Crznd Juncticn Froject Office
?. 0. Zox 2E€7

Crand Junction, CO £1202

SURJECT: SCREX-V CfD Rzdiclogicel Survey - ERD-£74-€1
Dear Mr. Halfcrd:

As per your request, plezse find enclosed the latest BORAX-V Turbine Building
Rediozctive Survey. The values heve been converted frem counts per minute
(cpm) to disintegrzticns per minute per 100 ca’, (cpm/100 cm?) using €S5-1237 &s
the primiry icctepe.

We look forwerd to your field survzy trip the first week in November.
Plesse call A. W. Mirkola zt (FTS) 383-0725 if you hzve any questicns.
Sincerely,
e
L7 YTl

. Sato, Acting Director
Environmental Restoration Division

Enclosure

cc: G. Stevens, ORNL/GJPO, w/enc.
R. H. Meservey, EG&G, w/o0 enc.
G. R. Rodmen, EGLG, w/0 enc.
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APPENDIX B

SURVEY AND ANALYTICAL EQUIPMENT
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APPENDIX B

SURVEY AND ANALYTICAL EQUIPMENT

The display or description of a specific product is not to be construed as an

endorsement for that product or its manufacturer by the authors or their employer.

1. DIRECT RADIATION MEASUREMENTS

Victoreen portable ratemeter
Model 490 THYAC III

Victoreen, Cleveland, Ohio

Victoreen Nal scintillation detector
Model 489-55

Victoreen, Cleveland, Ohio

Eberline beta-gamma radiation "pancake" detector
Model HP-260
Eberline, Santa Fe, N.M.

Ludlum ratemeter-scaler
Model 2221

Ludlum, Sweetwater, Tex.

Reuter-Stokes pressurized ionization chamber
Model RSS-111
Reuter-Stokes, Twinsburg, Ohio



B-2
Eberline alpha radiation scintillation detector

Model AC-3-7
Eberline, Santa Fe, N.M.

Bicron® Analyst ratemeter-scaler

Bicron, Newbury, Ohio

Ludlum gas proportional counter floor monitor
Model 239-1F

Ludlum, Sweetwater, Tex.

2. LABORATORY ANALYSES

Ludlum dual alpha, beta-gamma radiation smear counter
Model 2929

Ludlum, Sweetwater, Tex.

Gamma spectroscopy

ND® multichannel analyzer
Model 9900

Nuclear Data Systems®
Canberra Industries,

Itasca, Ill.

High purity germanium lithium detectors
ORTEC®, Tennelec,

ND® Corp,

601 Oak Ridge Turnpike

Oak Ridge, Tenn.



APPENDIX C

DECONTAMINATION OF HOT SPOTS IDENTIFIED AT BORAX-V




Depzriment of Energy
Fig'zCilice, '22h0

TEEOC zce

Februzry 5, 1992

¥s. G. H. Stevens

Otk Ridge Naticnel Letcratory

P.0. Box 2857

Grend Junction, Colcredo  815C2-2:87

SUBJECT: Survey of the SCRAX-V Turbine Euilding Pcst Daconteminztion
RPO-21-92

Dear Ms. Stevens:

This letter formally trznsmits the results of efforts to remove fixed
contamination from three small arezs on the Turbine Building floor.

These three small arezs were icdentified by your steff during the Independent
Verification Contractor (IVC) effert in November znd December of 1991. The
final readings meet ihe requirements of DGE Order £400.5.

If you have zny questions regarding these results, please contact
A. W. Mikkola at (FTS) 583-0725.

Sincerely,

Alice C. Williems, Director
Environmental Restoration Division

Enclosure
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Enclosure

Corcerning 54C0 15Kcg:
See pzge 1 of 4 of
attechrent 2.

ELCS  BCRAX LOCATICN - EORAAX CATE 01/05/¢2  TIME 13:C‘OJ

PURPOSE  FRE-DECCY & FOST-DECCM |

CUIFLCE CONTAMINATION SUSVEY
INSTALMENT e 1D KUMEER SMEARS
z4 131707 WIPES
N\
SCEN N

@l_um

< 709 SiM/100 (M EETA/GAMM | H_—_l
AL SUERRS T a0 oru/100 O ALPHA l |)<]
< 109 CFM ASCVE SACKGROUND SETA/GAMMA 1<
ALL WIFES < DETECTZ3LE ALFHA X
< 100 CFH ABOVE BACKERILND BETA/GAMMA i
DIRECT SCAN ' o npyECTAsLE ALFHA 1<)
IF #0; LIST THOSE GREATER THAN TRE VALUES INDICATED
DEM/100 CM? DPM/100 c4?
2 | Locatron || zeTaseawwa | alpEA |l £ | LOCATICN ] SETA/GAMMA || ALPHA
| | I
| l |
| 'i l
l | | |
RZDIATION SURVEY
ALL RADIATION REZDINES < 3 MREM/ER ves X Ko A

SEE #1 & £2 ATTACHMINTS
uo Tecy sieuaTusg el 0.4 Lrsbey  post Rec. wrew (O
H.P. SUPERVISOR REVIEW ,&é‘b/% =772
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Attaechment 1
Page 3 of 3

Calculation Infermation

A. To figure cga
1. com - bked = o
eff of instrumant

b. To convert d/m/lca? to d¢/x/il0cn?
d/m/1€ca® X 6 = d/m/100ca?

¢. Instrumsnt # 121707 calibraticn informaticn
erff, Cs 137 20.6%
Sr €0 5%
Co €2 3.2%
Tc €3 12.8%

NOTE: The instrument used has a 13cm? detecticn area

o e '




Attecrment 2
o ffs 1 ofd Dieiian CANL C3ard IT.
12093 aviad (SAURe-S-I ]

TRENCH

-
,
JE Surface Cerntz-ination Limits
Bata-gamma eTitus 5
gmavadle - 1,00 cgm-/100¢n"
Fixed and remcvesle - 5,020 ¢z -/100 cnz
Kt spots - up t5 15,000 ¢:n
as long as the a.srege for
1 sgmeter doas r:: exceed
5,000 dgm -/100c2
Rad Con Manual ~
Chaper 4.0 &
Table 4-1 X
Q
A\
O
N

0,C

Afser deconnirg
cem:iCd
tkgd:€0 Nzt cpm = 40

.
eff:20% (instrument calibrated by Csl‘.'7

sourca)

¢om = £33 = 200 4 200 ¢/m/15cat

200 d/m/16cm? X 6 » 1200 d/m/100cn’

~

@)
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5200 d/m/lﬁ&cmz . tfter Dicenning-~ 21) rezdings zre
Yess than 200 cza including tked.
cpm:z00
skgg:50
net cpm = 140 czm
eff:20% (instruzent &ificiency
=0 0s%7)
'—ml.c_::_'-‘,‘l.ll_os "C-‘ cn N
cr €77 .2 70 lsémz
700 d/m/16ca% X § = £200
¢/m/100ca’
. .. 2 raximum
S s e200 ¢/m/iClem
-
]
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Ettechment 2 C-9

reg2 4 of 4
AREA 3 SURVEY RESULTS
Pre-Decon Averaces
A-1 140 z-1 120 c-1 1C0 D-1 £
A-2 140 3-2 220 -2 170 -2 70
A-3 200 2-3 220 €c-3 :20 D-3 220
A-4 140 2-4 280 C-4 20 D-4 z¢c0
A-3> 100 2.5 34 -5 E80 -5 Z:0
A-5 Z€0 2-5 ZED C-6 £00 2-5 240
A-7 €0 2-7 200 C-7 S0 -7 €0
A-8 40 -8 €0 C-3 1&0 D-8 €9
A-9 %) 2-3 40 C-9 40 D-9 ¢
A-10 40 8-10 40 C-10 40 D-10 €0
These rezdings are in cpm/lécm® ebeve background.

POST-DECON SURVEY RESULTS

Post-Deccn cn A, B, C, ¥ D #'s 3-7
A1l zverzges 40 - 60 cpm zbove bzckground

The maximum count rete in the hot spot within the erea identified is 60 cpm

dgm = com dpm = £0 czm = 300 ¢pm/l6cm?
eff .20

300 dpm X 6 = 1€00 ¢pm/100cm® meximum within the zrea identified
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APPENDIX D

STATEMENT OF VERIFICATION FOR BORAX-V TURBINE BUILDING
AT IDAHO NATIONAL ENGINEERING LABORATORY,
IDAHO FALLS, IDAHO

An independent assessment of remedial action activities at the Borax-V tur-
bine building at Idaho National Engineering Laboratory, Idaho Fall, Idaho, has
been accomplished by the Oak Ridge National Laboratory (ORNL) Pollutant
Assessments Group. The purpose of the assessment was to confirm the site's
compliance with applicable Department of Energy (DOE) guidelines. The assess-
ment included reviews of the Decontamination and Decommissioning Plan and
data provided in the pre- and post-remedial action surveys. In addition, an inde-
pendent verification survey of the facility was conducted November 20-27 and
December 9-15, 1991.

The independent verification survey included alpha, beta-gamma, and gamma
radiation scans, smears for removable contamination, and direct measurements for
alpha and beta-gamma radiation activity on the basement and mezzanine floors and
the building’s interior and exterior walls. In addition, soil samples were taken, and
alpha, beta-gamma, and gamma radiation exposure rate measurements were per-
formed adjacent to the building.

Based on the findings of this survey, the measurements on the building sur-
faces at this facility were within the established contamination guidelines except for
elevated beta-gamma radiation levels on three floor surface areas. These areas
were subsequently remediated by the remedial action contractor (RAC). ORNL
reviewed the RAC's report following this remediation and agrees that the remedia-
tion was effective in removing the source of the elevated direct radiation. The
independent soil analyses indicated no ®Co above detection limits. The highest
1¥Cs analysis result was 4.6 pCi/g; this value is below the site-specific guideline of
10 pCi/g for '*'Cs.



Based on the data in the post-remedial action report and the independent
verification survey results, the radiologic condition of the Borax-V turbine building
conforms to the guidelines outlined in the Verification and Cenification Protocol for
the Formerly Utilized Sites and the Surplus Facilities Management Programs, Office

of Environmental Restoration, U.S. Department of Energy, Washington, D.C.
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