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U.S. Army Center for Health Promotion and Preventive Medicine

The lineage of the U.S. Army Center for Health Promotion and Preventive Medicine
(USACHPPM) can be traced back over 50 years. This organization began as the U.S. Army
Industrial Hygiene Laboratory, established during the industrial buildup for World War 11, under
the direct supervision of the Army Surgeon General. Its original location was at the Jokns Hopkins
School of Hygiene and Public Health. Its mission was to conduct occupational health surveys and
investigations within the Department of Defense’s (DOD’s) industrial production base. It was
staffed with three personnel and had a limited annual operating budget of three thousand dollars.

'Mbst recently, it became internationally-knovm as the U.S. Army Environmental Hygiene Agency
_(AEHA).":Its mission expanded to support worldwide preventive medicine programs of the Army,
'DOD, and other Federal agencies as directed by the Arniy Medical Command or the Office of The
Surgeon General, through consultations, support services, investigations, on-sitc visits, and training.

On 1 August 1994, AEHA was redesignated the U.S. Army Center for Health Promotion and
angtinedidmwiﬂtapmvisionalstaMmdawmandinggmaulqﬁim On 1 October
1995, the nonprovisional status was appmwdwiﬂzamissiandpmﬁdingpmtiw medicine and
health promotion leadership, direction, and services for America’s Army.

- ’Ihe_qygartization’squesthasalmg’sbxnoncqfwllmwandthepmvisioanqualigysaﬁm. .,
#H Today, its goal is to be an established world-class mquﬁradtiaingmdmaiﬁtaMg

a fit, healthp, and ready force. To achicve that end, the CHPPM holds firmly to its values which
are steeped in rich military heritage: _

* Integrity is the foundation
# Excellence is the standard
‘ # Customer satisfaction is the focus
s Its people are the most valued resource ' :
# Continuous quality improvement is the pathway
- This organization stands on the threshold qugmta‘dmllmgaandmpmmbdzax It has been
" reorganized and reengincered to support the Army of the future. The CHPPM now has three direct
*. || support activities located in Fort Meade, Maryland; Fort McPherson, Geargia; and Fitzsimons
Army Medical Center, Aurora, Colorado; to provide responsive regional health promotion and
preventive medicine support across the U.S. There are also two CHPPM overseas commands in
Landstuhl, Germany and Camp Zama, Japan who contribute to the success of CHPPM'’s
increasing global mission. As CHPPM moves into the 21st Century, new programs relating to
fitness, health promotion, wellness, and disease surveillance are being added. As always, CHPPM
stands firm in its commitment to Army readiness. It is an organization proud of its fine history, yet
equally excited about its challenging future.
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DEPARTMENT OF THE ARMY
U.S. ARMY CENTER FOR HEALTH PROMOTION AND PREVENTIVE MEDICINE
5158 BLACKHAWK ROAD
ABERDEEN PROVING GROUND, MARYLAND 21010-5422

REPLY TO

ATTENTION OF EXECUTIVE SUMMARY
INDUSTRIAL RADIATION STUDY NO. 27-MH-0987-R2-97
PELHAM RANGE BURIAL MOUND SITE
FORT MCCLELLAN, ALABAMA
29 AUGUST-15 SEPTEMBER 1995
AND
14-28 JANUARY 1996

I. PURPOSE.

A. This study was performed to assess radiological health
hazards associated with potential contamination at the Burial Mound
‘site, Fort McClellan, Alabama. This area was used as a low-level .
radioactive material burial ground. ‘

B. This study was also performed to determine if residual
radioactivity at the site is in compliance with the Nuclear
Regulatory Commission (NRC) guidance for release to unrestricted
use.

II. CONCLUSIONS. A review of the survey results indicates there
are potential radiological health hazards in the Burial Mound
Survey Unit.

A. The soil sampling survey results indicate residual
contamination above both the cobalt-60 activity in soil release
criteria and the cesium-137 activity in soil release criteria.

B. The sub-surface survey measurements were in some areas 1000
times the associated background measurement. These highly elevated
readings are indicative of buried radioactive sources or
substantial contamination pockets in the sub-surface environs.

III. RECOMMENDATIONS.

A. Remediate the radioactive contamination-identified in the
Burial Mound Survey Unit. Excavate, remove and properly dispose of
the surface and sub-surface contamination identified. After
remediation perform a final status survey of the Burial Mound
Survey Unit to support release of this area for unrestricted use.

B. Perform radiological surveys in the “Old Rideout Field”
area of Pelham Range to support release of this area for
unrestricted use.

Readiness thru Health
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I. REFERENCES. .See Appendix A.for a list of references.

II. AUTHORITY. Memorandum, USAEC, SFIM-AEC-TSS, 27 December 1993
subject: Request for Technical Services.

ITI. PURPOSE.

A. This study was performed to assess radiological health"
hazards associated with potential contamination at the Burial Mound
Site, Fort McClellan, Alabama. This area was used as a low-level
radivactive material burial ground.

B. This study was also performed to determlne if residual
radioactivity at the site is in compliance with the Nuclear
Regulatory Commission (NRC) guidance for release to unrestricted
use.

IV. GENERAL.

A. Entrance interviews and periodic briefings, to include
discussions of the findings and recommendations, were held with Mr.
John W. May, Department of the Army Civilian (DAC), Fort McClellan
‘Radiation Protection Officer (RPO) and Staff Sergeant (SSG) Kenneth
S. Baugh, Fort McClellan Alternate Radiation Protection Officer.

B. The study was performed under the direction of Ms. Frances
Szrom, DAC, Health Physicist, Industrial Health Physics Program,
U.S. Army Center for Health Promotion and Preventive Medicine
(USACHPPM). Survey team members are listed in Appendix D.
Appendix E contains a list of instrumentation used for this study.

Readiness thru Health
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C. The survey team would _ike to acknowledge Mr. John W. May
and SSG Kenneth S. Baugh for —=eir exceptional assistance rendered
during the study. Their commitzent to project completion was
demonstrated in their approacz to coordinating and providing the
survey team with the required support in the areas of presurvey
site preparation, range access coordination, and fuel support. Mr.
Mays’ and SSG Baughs’ personal involvement extended well beyond
normal duty hours. Without the level of support provided by these
professionals, the study couic not have been accompllshed.

V. SITE BACKGROUND. A synorsis of the historical information
pertaining to the Rideout Fieid area of Fort McClellan, AL, is
contained in the Survey Plans, which are contained in Appendix C.
A brief overview is provided kelow:

A. The radioactive materizl burial mound site is located at
Rideout Field, Pelham Range, Area 24C, Fort McClellan, Alabama.-
The area known as Rideout Field served as a radiological training
area from the mid 1950's through May of 1973. The training concept
was to raise and lower ‘'sealed radioactive sources to simulate the
large area radioactive contamination (fallout) from the surface -
detonation of a small yield (less than 0.5 kiloton) nuclear weapon.
Students were then trained to perform both ground and aerial
surveys to map the radiological fallout pattern. The tralnlng
facility was utilized to train Radiation Control Teams in support
of nuclear weapons testing performed by the Atomic Energy
Commission (AEC).

B. There were actually two different radiological training
areas during this time frame which were referred to as Rideout
Field. The first field, which will be referred to as ™“0ld Rideout
Field”, contained approximately 600 source storage wells and was
located north of Cane Creek, between the West Perimeter Road and
.Centerline Road. The second field, which will be referred to as:
“New Rideout Field”, extended south of Cane Creek alongﬂCenterline
*'Road. A diagram of the two fields, which was contained in
documentation (Reference 14) pertaining to the installation of New
Rideout Field, is reproduced in Figure H-1. '

C. The 0ld Rideout Field used locally fabricated cobalt-60
(Co-60) sources and higher activity commercially procured cesium-
137 (Cs-137) sources. While the Co-60 .sources were used to
simulate a uniform fallout pattern, the Cs-137 sources were used to
simulate hot spots within the fallout pattern. The sources were
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raised and lowered manually from their shielded storage positions-
(approximately 6 feet below the ground surface) for each exercise.

D. There were a number of shortcomings with the Old Rideout
Field which ultimately lead to the construction of the New Rideout
Field:

1. The practice of manually raising and lowering the
sources for each exercise resulted in a significant collective
total effective dose equivalent (Reference 15).

. 2. There were an excessive number of leaking locally
fabricated Co-60 sources. These leaking sources were routinely
buried in cut down 55-gallon drums (Reference 17).

3. The facility was not large enough to perform meaningful
aerial surveys (Reference 15).

4. The Chemical School lacked support facilities such as a
fixed Hot Cell facility [references to a temporary field Hot Cell
have been found, (Reference 5)] for source fabrication, leak
testing and storage.

E. The first AEC license (BML 1-2861-1) was issued to the
Chemical School in 1957 (Reference 16). Although substantiating
documents (shipping papers) have not been located, reference is
made to the proper disposal of all locally fabricated Co-60 sources
(Reference 18). Despite the reference to the proper disposal of
all locally fabricated Co-60 sources, one such source was found,
recovered, and properly disposed of in 1985 (Reference 19) from the
area referred to as the Burial Mound.

F. For this study, the Burial Mound site was located by the
_Fort McClellan RPO, based on the report in Reference 20. Grid
coordinates and additional site location information for the Burial
. 'Mound site is contained in the Survey Plans in Appendix C. The
Burial Mound footprint and sampling grids Global Positioning System
(GPS) data are displayed in Figure H-2.

G.. Based on previous visits to this site and the documented
Co-60 source found in 1985, this site was classified as an
“affected open land area” as defined in NUREG/CR-5849. This study
was conducted in two phases. Phase I, the scoping survey was
conducted 29 August-15 September 1995. During Phase I, a



Indust Radn Study No. 27-MH-0987-R2-97, Fort McClellan, AL,
29 Aug-15 Sep 95 and 14-28 Jan 96

reconnaissance background survey was performed to establish the
Fort McClellan/Rideout Field population background; a background
area survey unit was established near the Burial Mound Site;
appropriate surface soil samples, instrument measurements and air
samples taken; and a 100% scanning survey of the Burial Mound
Survey Unit was rendered. Phase II, the characterization survey
was conducted 14-28 January 1996. During Phase II, core soil
samples were collected from the Background Area and the Burial
Mound Survey Unit; and after removal of the soil core, gamma scalar
counts were recorded at various depths down the hole, with a small
diameter sodium iodide detector.

H.” Although the AEC licenses (BML 1-2861-1, BML 1-2861-2, and
SNM 344) held by the U.S. Army Chemical Center and School ring
(USACMLCS) were terminated in 1973, a formal close-out survey was
not performed as required by the current Title 10, Code of Federal
Reqgulations, Parts 30, and 70. Since no record of a formal close-
out survey could be located, the U.S. Army Toxic and Hazardous
Materials Agency (USATHAMA), requested the U.S. Army Environmental
Hygiene Agency (USAEHA) investigate these areas (References 1:and-
3). The USATHAMA has been redesignated as the U.S. Army S Y
Environmental Center (USAEC) and the USAEHA has been redesignated
as the U.S. Army Center for Health Promotion and.Preventive
Medicine (USACHPPM). This report details the scoping survey and
characterization survey (29 Aug-15 Sep 95 and 14-28 Jan 96)
investigations at the Burial Mound Site. The Background Area and
Burial Mound Survey Unit location of the site are noted on a
portion of the Fort McClellan topographic map in Figure H-3.

VI. RADIATION SURVEYS AND RESULTS. The Phase I (Scoping Survey)
and Phase II (Characterization Survey) Survey Plans are attached in
Appendix C. The Survey Plans contain the basis for this study and
‘explain the various surveys -that constitute this study. The
results of the various surveys are discussed as follows:

A. Surface Instrumentation Surveys - Scoping Survey.

1. Reconnaissance Background Gamma Surveys - Measurements
and Results. The Reconnaissance Background survey was performed to
determine the Fort McClellan/Pelham Range “population” background.
Ten locations outside the New Rideout Field fence line were
selected and surveyed. The 10 locations (Bkg-1 through Bkg-10) are
indicated in Figure H-3, which is a portion of the Pelham range
topographic map. :
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a. Monitoring to determine gamma exposure rates were
performed with an Eberline model ESP-2 survey meter mated with an
Fberline Model SPA-3 Scintillation Probe Assembly. The probe
contains a 2 inch by 2 inch sodium iodide [NaI(T1l)] crystal,
2-inch 10 stage photomultiplier tube socket with a dynode resistor
string, and magnetic shield. The sensitivity is approximately
1,200,000 counts per minute (cpm) per 1 milliroentgen per hour

(mR/hr) with a Cs-137 source and about 500,000 cpm/mR/hr with
Co-60.

(1) Reconnaissance background gamma radiation exposure
rate measurements ranged from 3.99 - 7.53 microRoentgen per hour
(uR/hr); the average gamma exposure rate was 5.286 pR/hr.
Measurements were taken 1 meter (m) from the ground surface with "
the exposure rate averaged electronically (scaler average ratee_*
mode) for a period of 18 minutes. See Table F-1 for all '
Reconnaissance Background ESP-2/SPA-3 exposure rate measurements.

(2) OQuality control (QC) limits were established for the
ESP-2 survey meter [Serial Number (SN): 355] and SPA-3 probe
assembly (SN: 355-4). Operational checks were performed by
exposing the detector to a Cs-137 calibration standard prior to
each day's operation and periodically during the:day.

b. Monitoring to determine gamma exposure rates were also
performed with a Reuter-Stokes Ionization Chamber.

(1) The Model RSS-112 Ionization Chamber (SN: F-8591)
consists of two main components, an electronics enclosure and a
High Pressure Ionization Chamber (HPIC). Key features of the ion
chamber include: an 8 liter spherical ionization chamber; an
internally mounted electrometer; a nearly flat energy response from
0.07 to 10 million electron volts; 5% accuracy at back-ground; an
omni directional response; a linear output from 0-100 mR/hr; and

‘beta insensitive. Sensitivity is 19.99 mV/pR/hr with a Co-60
" source. -

(2) Reconnaissance background gamma exposure rate
measurements ranged from 5.8 - 11.6 pR/hr; the average gamma
exposure rate was 8.24 pR/hr. Measurements were taken 1 m from the
ground surface with the exposure rate averaged electronically (220
5 second measurements). See Table F-1, for all Reconnaissance
Background RSS-112 exposure rate measurements.
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c. A Canberra Industries, Inc. Portable Plus Multichannel
Analyzer with a 3 inch by 3 inch NaI(Tl) detector was used to
perform in-situ screening for gamma emitting radionuclides in the
Reconnaissance Background areas. The instrument was energy
calibrated using Co-60 and Cs-137 calibration standards. The 30
minute acquisitions indicated naturally occurring isotopes from the
uranium and thorium decay chains as well as potassium-40 (K-40).

No man-made radionuclides were identified in the Reconnaissance
Background Locations. "

2. Troop Assembly Area Background Gamma Surveys -
Measurements and Results. A Background Area Survey Unit was »
established approximately 100 m North-North-East (NNE) of the -
Burial®Mound in the Troop Assembly Area. The area appeared to be
similar geologically and was up gradient from the Burial Mound. -
Gamma exposure rate measurements and surface soil samples were ‘-
.obtained from this Troop Assembly Background Area. The Troop -
Assembly Background Area location is indicated on the Pelham Range
topographic map at Figure H-3.

a. The Troop Assembly Area Background gamma exposure rate
measurements with the ESP-2 survey meter/SPA-3 probe combination
ranged from 5.65 pR/hr to 5.90 pR/hr; the average gamma exposure
rate was 5.764 pR/hr. Measurements were taken 1 m from the ground
surface with the exposure rate averaged electronically (scaler
average rate mode) for a period of 18 minutes. Table F-2 contains
all ESP-2/SPA-3 Troop Assembly Background Area exposure rate
measurements.

b. The Troop Assembly Area Background RS-112 HPIC gamma
radiation exposure rate measurements ranged from 7.2 pR/hr to 10.2
pR/hr;” the average gamma exposure rate was 8.65 pR/hr.

Measurements were taken 1 m from the ground surface with the
.exposure rate averaged electronically (220, 5 second measurements).
Table F-2 contains all RS-112 HPIC Troop Assembly Background Area

' eXxposure rate measurements. i

: c. Scanning surveys were performed using a combination
Eberline Model ASP-1/PG-2 instrument-probe assembly. The PG-2 is
a ruggedized thin-crystal NaI(Tl) detector 2 inches in diameter by
2 millimeters thick. The thin-crystal gives this probe
characteristics which enhance operator.ability to locate buried
radioactive materials. First, its thin-crystal gives the probe
directional discrimination without the use of heavy lead
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collimators. Second, its high efficiency for low energy gamma
photons and x-rays enable it to detect the bremsstrahlung x-rays
from moderate to high energy beta emitters as well as compton
scattered gamma photons and x-rays. The probe was attached to the
end of a.rod and passed back and forth within 6 inches of the

surface while the operator moved forward at a rate not to exceed
0.5 meters per second.

(1) Two 10 m by 10 m grids were established in the Troop
Assembly Background Area. Sampling locations were marked in
accordance with the Survey Plans located in Appendix C.

(2) Each grid in the Troop Assembly Background Area was -
divided into 10 1 m wide survey lanes. The survey team performed a
100% scanning survey of the Background Area with the ASP-1/PG-2
instrument package. The background count rate varied from 1,200
cpm to 1,900 cpm and averaged 1,400 cpm. Table F-4 includes the
Background Area scanning survey results.

(3) Operational checks were performed by exposing the ASP-
1/PG-2 survey meter/detector to a Cs-137 calibration standard prior
to each day’s operation and periodically during the day.

3. Burial Mound Survey Unit Gamma Surveys - Measurements
and Results. The area identified as the Burial Mound was gridded
into eight 10 m by 10 m grids. One measurement was recorded from
each grid center with both the ESP-2/SPA-3 and RSS-112 HPIC
instruments. A diagram of the grid. layout and sampling scheme are
included in Figure 1 of Appendix C.

a. The ESP-2/SPA-3 gamma exposure rate measurements at the
Burial Mound Survey Unit varied from 0.964 pR/hr below the
Background Area average to O. 766 pR/hr above the Background Area
average. Table F-3 contains all ESP-2/SPA-3 Burial Mound Survey
Unit exposure rate measurements.

b. The RS-112 HPIC gamma exposure rate measurements varied
from 0.85 pR/hr below the Troop Assembly Background Area average to
1.25 pR/hr above the Troop Assembly Background Area. Table F-3
contains all RS-112 HPIC gamma exposure rate measurements.

c. The survey team performed a 100% scanning survey of the
Burial Mound Survey Unit with the ASP-1/PG-2 instrument package.
Each 10 m by 10 m grid in the Burial Mound Survey Unit was divided
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into 10 1 m wide survey lanes. The Troop Assembly Background Area
average count rate was 1,400 cpm. Any areas of the Burial Mound
Survey Unit that exceeded twice the average background rate
background (2,800 cpm) were marked as “hot spots”. Twenty-three
hot spots were identified and varied from 3,000 to 18,000 cpm (2 to
13 times background). Figures H-4 and H-5 display the hot spot
locations relative to the sampling grid. Table F-4, includes the
Burial Mound Survey Unit scanning survey results.

d. Gamma Spectroscopy Results. Field screening of the
Burial Mound Survey Unit with a Canberra Portable Plus Gamma
Spectroscupy System indicated the hot spots included Co-60 and _
Cs-137. Air samples collected during soil sampling operations were
field screened for Co-60 and Cs-137. Photopeaks indicative of
Co-60 or Cs-137 were not observed in the air filter gamma-ray
spectra. The air filter samples were subsequently screened by the
Radiologic, Classic, & Clinical Chemistry Division Laboratory for
Co-60 and Cs-137 activity with identical results. -Photopeaks
indicative of Co-60 or Cs-137 were not observed in the air filter
gamma-ray spectra.

B. Surface Soil Sample Results - Scoping Survey. Surface soil
samples, from the top 15 centimeters (cm) of soil, were collected
in the Reconnaissance Background Locations, the Troop Assembly
Background Area, the Burial Mound Survey Unit, and from several of
the hot spots identified during the scanning survey. All surface
soil samples collected were analyzed for gross alpha activity,
gross beta-gamma activity and for gamma emitting isotopes. The
representative gross alpha activity minimum detectable activity
(MDA) for the analytical technique employed was 5 picocuries per
gram of dry soil (pCi/g). The representative gross beta-gamma MDA
was 4-pCi/g. The representative gamma spectrometry MDAs for the
radionuclides of interest were: K-40 at 4 pCi/g; Co-60 at 0.2

. pCi/g;i Cs-137 at 0.2 pCi/g; bismuth-214 (Bi-214) at 0.6 pCi/g:
_thorium-234 (Th-234) at 2 pCi/g; and actinium-228 (Ac—-228) at 1.4
pCi/g. Table F-5 includes all surface soil sample results.

1. Reconnaissance Background Surface Soil Sample Results.
Surface soil samples were collected from the 10 Reconnaissance
Background Locations. The following narrative basic statistics are
summarized in Table 1. Complete descriptive statistics, for the

Reconnaissance Area surface soil sample data set, are contained in
Table G-1.
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a. The gross alpha activities ranged from 7 pCi/g to 24
pCi/g; the average Reconnaissance Background gross alpha activity
was 14.6 pCi/g.

b. The gross beta-gamma activities ranged from 8 pCi/g to
29 pCi/g; the average Reconnaissance Background gross beta-gamma
activity was 12.5 pCi/g.

c. The gamma spectral analyses indicated the presence of
K-40, Cs-137, Bi-214, and Ac-228. The K-40 activities ranged from
0.04 pCi/g to 24 pCi/g and averaged 7.10 pCi/g. The Cs-137
activities ranged from 0.07 pCi/g to 1.6 pCi/g and averaged 9.55
pCi/g. The Bi-214 activities ranged 0.7 pCi/g to 1.6 pCi/g and .
averaged 0.94 pCi/g. The Ac-228 activities ranged from 0.7 pCi/g
to 2.3 pCi/g and averaged 1.21 pCi/g. Statistics for Co-60 (range
-0.05 pCi/g to 0.08 pCi/g and average 0.012 pCi/g) and Th-234
(range -1 pCi/g to 2 pCi/g and average 1.05 pCi/g) are listed in
Table 1 (Basic Statistics) and in Table G-1 (Complete Descriptive
Statistics). All Co-60 activity and Th-234 activity results are
less than or equal to the respective MDA.

Table 1. Reconnaissance Background Area Surface Soil Samples Basic

Statistics
Analyte Low High Average MDA
(pCi/q) (pCi/q) (pCi/g) (pCi/g)
Gross Alpha 7 24 14.6 5
Gross Beta-Gamma 8 29 12.5 4
K-40 0.04 24 7.10 4
Co-60 -0.05 0.08 0.012 .
Cs-137 0.07 1.6 0.55% .
Bi-214 0.7 1.6 0.94 0.6
Th-234 -1 2 1.05 2
Ac-228 0.7 2.3 1.21 1.4

2. Troop Assembly Background Area Surface Soil Sample

Results.

9

Ten Troop Assembly Area Background surface soil samples
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were collected. All Troop Assembly Area Background surface soil
samples were analyzed for gross alpha, gross beta-gamma activities
and for gamma emitting isotopes. The following narrative basic
statistics are summarized in Table 2. Complete descriptive
statistics, for the Troop Assembly Area Background surface soil
samples, are contained in Table G-2.

a. The gross alpha activities ranged from 16 pCi/g to 22
pCi/g; the average Troop Assembly Area Background gross alpha
activity was 19.3 pCi/g. -

: ' b. The gross beta-gamma activities ranged from 9 pCi/g-to_
16 pCi/g:; the average Troop Assembly Area Background gross beta- -
gamma activity was 13.3 pCi/qg. -

c. The gamma spectral analyses indicated the presence of
K-40, Cs-137, Bi-214, Th-234 and Ac-228. The K-40 activities
ranged from 4 pCi/g to 8 pCi/g and averaged 6.0 pCi/g. The Cs-137
activities ranged from -0.03 pCi/g to 0.3 pCi/g and averaged 0.12
pCi/g. The Bi-214 activities ranged from 1.1 pCi/g to. 1.6 pCi/g
and averaged 1.28 pCi/g. The Th-234 activities ranged from 1 pCi/g
to 4 pCi/g and averaged 2.3 pCi/g. The Ac-228 activities ranged
from 1 pCi/g to 2.2 pCi/g and averaged 1.49 pCi/g. Statistics for
Co-60 activities (range -0.04 pCi/g to 0.1 pCi/g and average 0.03
pCi/g) are listed in Table 2 (Basic Statistics) and in Table G-1
(Complete Descriptive Statistics). All Co-60 activity results are
less than the Co-60 MDA. '

Table 2. Troop Assembly Area Background Surface Soil Samples Basic

Statistics
Analyte Low High Average MDA
‘ (pCi/g) (pCi/qg) (pCi/qg) (pCi/g)
Gross Alpha 16 22 19.3 5
| Gross Beta-Gamma 9 16 13.3 4
K-40 4 8 6.0 4
Co-60 -0.04 0.1 0.03 0.2
Cs-137 ~0.03 0.3 0.12 0.2
Bi-214 1.1 1.6 1.28 0.6
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Anaiyte Low High Average MDA
(pCi/g) (pCi/q) (pCi/qg) (pCi/q)
Th-234 1 4 2.3 2
Ac-228 1.0 2.2 1.49 1.4

3. Burial Mound Survey Unit Surface Soil Sample Results.
Eight surface soil samples were collected from the Burial Mound
Survey Unit. One sample was collected from the center of each grid
in the Burial Mound Survcy Unit. The Burial Mound Survey Unit
surface soil samples were analyzed for gross alpha, gross beta-
gamma activities and for gamma emitting isotopes. The following
narrative basic statistics are summarized in Table 3. Complete
descriptive statistics, for the Burial Mound Survey Unit surface
soil samples, are contained in Table G-3.

a. The gross alpha activities ranged from 10 pCi/g to 25
pCi/g; the average Burial Mound Survey Unit gross alpha activity
was 17.5 pCi/g.

b. The gross beta-gamma activities ranged from 8 pCi/g to
24 pCi/g; the average Burial Mound gross beta-gamma activity was
13.8 pCi/g.

c. The gamma spectral analyses indicated the presence of
K-40, Co-60, Cs-137, Bi-214, Th-234 and Ac-228. The K-40
activities ranged from 3 pCi/g to 14 pCi/g and averaged 6.88 pCi/g.
The Co-60 activities ranged from -0.03 pCi/g to 0.4 pCi/g and
averaged 0.09 pCi/g. The Cs-137 activities ranged from 0.05 pCi/g
to 1.6 pCi/g and averaged 0.61 pCi/g. The Bi-214 activities ranged
from 1.0 pCi/g to 1.6 pCi/g and averaged 1.24 pCi/g. The Th-234
~activities ranged from 0.02 pCi/g to 5 pCi/g and averaged 2.1
pCi/g. The Ac-228 activities ranged from 0.8 pCl[g to 2.0 pCi/g
."and averaged 1.2 pCi/g.

Table 3. Burial Mound Survey Unit Surface Soil Analysis Summary
Analyte Low High Average MDA
(pCi/qg) - (pCi/qg) (pCi/qg) (pCi/q)
Gross Alpha 10 25 17.5 5
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Analyte Low High Average MDA
(pCi/qg) (pCi/qg) (pCi/g) (pCi/qg)
Gross Beta-Gamma 8 24 13.8 - 4
K-40 3 14 6.88 4
Co-60 -0.03 0.4 0.09 0.2
Cs-137 0.05 1.6 0.61 0.2
Bi-214 1.0 1.6 . 1.24 0.6
Th-234 0.02 5 2.1 2.
'Ac-228 0.8 2.0 1.20 1.4

4. Burial Mound Hot Spot Surface Soil Sample Results.
Surface soil samples, at 7 of the 23 identified hot spots, were
collected. The hot spot surface soil samples were analyzed for.:«
gross alpha activity, gross beta-gamma activity and for gamma .-
emitting isotopes. The following narrative basic statistics are
summarized in Table 4. Complete descriptive statistics, for the
seven hot spot surface soil samples, are contained in Table G-4.

a. The gross alpha activities ranged from 16 pCi/g to 22
pCi/g; the average hot spot gross alpha activity was 19.7 pCi/g.

b. The gross beta-gamma activities ranged from 15 pCi/g to
130 pCi/g; the average hot spot gross beta-gamma activity was 42.7
pCi/g.

c. The gamma spectral analyses indicated the presence of
K-40, Co-60, Cs-137, Bi-214, Th-234 and Ac-228. The K-40
" activities ranged from 4 pCi/g to 10 pCi/g and averaged 6.4 pCi/g.
.'The Co-60 activities ranged from 1.6 pCi/g to 187 pCi/g and
averaged 38.0 pCi/g. The Cs-137 activities ranged from™0.2 pCi/g
to 179 pCi/g and averaged 32.6 pCi/g. The Bi-214 activities ranged
from 0.6 pCi/g to 1.6 pCi/g and averaged 1.0 pCi/g. The Th-234
activities ranged from -5 pCi/g to 5 pCi/g and averaged -0.7 pCi/g.
The Ac-228 activities ranged from 0.9 pCi/g to 2 pCi/g and averaged
1.2 pCi/g.
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Table 4. Burial Mound Hot Spot Surface Soil Analysis Summary

Analyte Low High Average MDA
(pCi/q) (pCi/q) (pCi/g) . (pCi/qg)

Gross Alpha 16 22 19.7 S

Gross Beta-Gamma 15 130 42.71 4

K-40 4 10 6.4 4
Co-60 1.6 187 38.0 0.2
Cs-137 0.2 179 32.6 0.2
Bi-214 0.6 1.6 1.0 0.6
Th-234 -5 5 -0.7 2
Ac-228 0.9 2.0 1.2 1.4

d. Hot spot surface soil sample HS-20 had a very localized
area of intense activity (approximately 100 times background) when
screened with a .thin window GM detector in the field. ESP-2/SPA-3
exposure rate readings up to 60 pR/hr were obtained through the
sample container (double zip-lock bags). '

(1) This sample was submitted to the laboratory with a
request to isolate the source of the intense activity and analyze
it as a separate sample. The laboratory isolated a speck of soil
about the size of the eye of a sewing needle. The Co-60 activity
of the soil speck was 253,000 pCi. The mass of the soil speck was
0.0043 gram. Therefore, the specific activity of the soil speck is
58.8 microcuries per gram. Pictures of the soil speck are included
in Figures H-6 and H-7.

(2) The remaining surface soil sample HS-20 was analyzed
in duplicate. The results of the duplicate analyses indicated the
soil sample was not homogeneous. Therefore, the laboratory was
requested to analyze all remaining soil from sample HS-20 as
additional duplicate samples. The laboratory analyzed two

additional sample aliquots. All HS-20 duplicate sample results are
listed in Table 9.
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Table 9. HS-20 Surface Soil Sample Duplicate Analyses
Analyte HS-20 HS-20 HS-20 HS-20
1st Dup 2nd Dup 3rd Dup
K-40 7 +/- 4 5 +/- 2 4 +/- 1 5 +/- 2
Co-60 187 +/- 2 19 +/- 1 12 +/- 0.5 17 +/- 1
cs-137 | 0.9 +/- 0.5 | 1.1 +/- 0.3 | 0.7 +/- 0.2 | 0.6 +/- 0.4
Bi-214 0.8 +/- 0.6 1.6 +/- 0.5 1.0 +/- 0.3 1 +/-.1...
Th-234 -2 +/- 11 3 +/- 2 1 +/- 4 2 Hf= 2.
Ac-228 2 +/- 2 0.4 +/- 1.0 | 0.8 +/- 0.5 14+/-1 .

C. Sub-Surface Instrumentation Surveys - Characterization . .
Survey. Sub-surface characterization surveys were performed since
the surface soil sample surveys indicated activity concentrations
greater than both the Co-60 and Cs-137 release criteria.

1. Troop Assembly Background Area “Down-Hole” Logging
Measurements and Results.

a. After removal of the soil core samples (see paragraph
VI.D) gamma scalar counts were performed at various depths down the
hole. This “down-hole” logging survey was performed with a Ludlum
Model 44-62-2 waterproof 0.5 inch diameter 1 inch thick NaI(T1l)
detector mated to a Ludlum Model 2350 Data Logger. Where possible,.
45 second scaler measurements were recorded from the surface and -
each one foot interval to the bottom of the hole. Several of the
holes collapsed before the planned readings were taken. Basic
'statistics for the Troop Assembly Background Area “down-hole”
.logging survey are summarized in Table 5. All Troop Assembly

" Background Area “down-hole” logging survey results are contained in
Table F-6. -
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Table 5. Troop Assembly Background Area. “Down-Hole” Logging Survey
Basic Statistics

Relative Depth Minimum Nal Maximum NaIl ‘.Average NaI
from Surface Counts in 45 Counts in 45 Counts in 45
(feet) seconds seconds seconds

0 (surface) 103 | 158 135
-1 246 349 289
-2 252 412 315
-3 283 470 - 346 .
-4 290 474 354
-5 304 480 373
-6 271 499 379
-1 261 449 405
-8 317 508 . 421

-=9 329 534 455
-10 300 594 467
-11 319 579 467
-12 , 345 - 641 479

b. Operational checks were performed by exposing the
Ludlum 2350/44-62-2 survey meter/Nal detector to a Cs-137

calibration standard prior to each day’s operation and periodically
during the day.

2. Burial Mound “Down-Hole” Logging Survey Measurements
and Results.

~a. After removal of the soil core samples (see paragraph
VI.D) gamma scalar counts were performed at various depths down the
hole. This “down-hole” logging survey was performed with a Ludlum
Model 44-62-2 waterproof 0.5 inch diameter 1 inch thick NaI(T1)
detector mated to a Ludlum Model 2350 Data Logger. Where possible,
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45 second scaler measurements were recorded from the surface and
each 1 foot interval to the bottom of the hole. Several of the
holes collapsed before the planned readings were taken. Basic
statistics for the Burial Mound Survey Unit “down-hole” logging
survey are summarized in Table 6 below. All Burial Mound “down-
hole” logging survey results are contained in Table F-7. Soil
mounds, from 1 foot to 4 feet above the surrounding surface, were
present in portions of the Burial Mound Survey Unit. Measurements
from these mound areas are indicated with positive relative depth
numbers.

-=-.p. The Burial Mound *{BM) ”down hole” logging survey
1nd1cates elevated measurements when compared to the Troop Assembly
background Area “down-hole” logging survey. Several Burial Mound
“down-hole” measurements were greater than 1000 times the
associated Troop Assembly Area Background Measurement. These .
elevated results are indicative of buried radioactive sources or
substantial contamination pockets (close to but not within the core
sample) in the subsurface environs, since there was no significant
correlation between the sub-surface soil activity measurements --. .
(paragraph VI.D.2) and the “down-hole” logging measurements.

c. The highest measurements of the BM’s “down-hole”
logging survey were recorded in the following locations; BM C1-5
peaking at a depth of 3 feet below the area’s surrounding surface
(141,362 counts in 45 seconds); BM C2-1 with two peaks, one at 5§
feet below and the other at 8 feet below the area’s surrounding
surface (301,991 and 249,340 counts in 45 seconds); BM
C2-7 peaking at a depth of 5 feet below the area’s surrounding
surface (939,591 counts in 45 seconds); and BM D2-6 peaking at a
depth of 6 feet below the area’s surrounding surface (16,285 counts
in 45 seconds).

. d. Operationél checks were performed by exposing the
Ludlum 2350/44-62-2 survey meter/Nal detector to a Cs-137

-‘calibration standard prior to each day’s operation and perlodlcally
during the day.
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Table 6. Burial Mound Survey Unit “Down-Hole” Logging Survey Basic
Statistics
Relative Depth Minimum NaI Maximum Nal - Average NaI
from Surface Counts in 45 Counts in 45 Counts in 45

(feet) saeconds seconds seconds

+4 (mound) 130 258 170.4
+3 (mound) 90 343 240.7
+2 (mound) 74 506 222.9
+1 (mound) 94 v - 479 235.4
0 (surface) 80 432 156.1
-1 102 814 243.9

-2 150 5697 353 .

-3 159 141362 2808.4

-4 157 170097 6194.7

-5 159 939591 21036.4

-6 181 427340 9964.8

=7 ’ 201 169164 3643.9

-8 242 249340 4793.3

-9 266 33725 1020.7

-10 290 5622 543.7

-11 297 915 476.3

-12 218 727 479.2

D. Sub-Surface Soil Sample Results - Characterization Survey.
1. Sample Collection and Identification.

a. Troop Assembly Background Area. Two 10 m by 10 m grids
-were established in the Troop Assembly Background Area. Sets of
core soil samples were collected from each sample point (6 sample
points per grid) as described in the sampling plan (Appendix C).
Twelve sets of core soil samples were collected from the Troop
Assembly Background Area. One-hundred, forty-four samples were
prepared and analyzed from the 12 sets of core soil samples.

b. Burial Mound Survey Unit. Nineteen 10 m by 10 m grids
were established in the Burial Mound Survey Unit Area. Forty-nine

sets of core soil samples were collected from the Burial Mound
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Survey Unit. Five-nundred, seventy-one samples were prepared and
analyzed from the Z:rial Mound Survey Unit.

c. The samriing equipment (Geoprobe Macro-Core Soil
Sampling System) used collects a 2 inch diameter soil core up to 4
feet in length. Therefore, core soil samples were planned to be
collected in 4-foot sections to a depth of 12 feet below the area’s
surrounding surface. Soil mounds, from 1 foot to 4 feet above the
surrounding surface, were present in portions of the Burial Mound
Survey Unit. If a mound was present at a sampling point, then a
core soil sample was collected from the top of the mound to the
surrounding surface.

.. d. Each soil core sample collected was labeled with a
unique identifier. This identifier indicates the survey unit
location [BM or Troop Assembly Background Area (BKG)], the grid
sampling point.(A0-3, B0-3, C0-3, ..., E2-8, E3-6), and the depth"
(+4/0, +3/0, +2/0, +1/0, -0/4, -4/8, or -8/12) at which the soil
core sample was collected. For example, sample identifier BKG Al-
1-0/4, was collected in the Troop Assembly Background Area, at grid
location Al-1, from the surface to a depth of 4 feet below the
surface. Sample identifier BM C1-5+3/0 was collected in the Burial
Mound Survey Unit Area, at grid location C1-5, from a mound that
was 3 feet above the surrounding surface to the surrounding
surface. :

e. In the laboratory each 4 foot core soil sample was
split into 4 equal samples prior to analysis. Each partial soil
core sample was labeled with a unique identifier following the
labeling scheme described above. For example, field sample BKG Al-
1-0/4 was split into 4 laboratory samples with the following unique
identifiers: BKG Al1-1-0/1; BKG Al-1-1/2; BKG Al-1-2/3; and BKG
Al-1-3/4. 1In some instances, the soil core sample had compressed
‘into a length much shorter than the actual sample core depth. For
.example, field sample core BM B1-3+3/0 was approximately 2 feet in
" length, although the soil core sample was collected from a mound 3
feet in height. Since the gamma spectral analyses performed by the
laboratory required a volume contained in a 1 foot length of the
sample tube, this sample core was split into two laboratory samples
with the following iIdentifiers: BM B1-3+3/1.5 and BM B1-3+1.5/0.

f. Each laboratory sample prepared was analyzed for gross
alpha activity, gross beta-gamma activity and gamma emitting
radionuclides. The gamma spectrometry soil sample preparation
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steps were modified due to the number oi samples collected. Rather
than drying and sieving each sample, as specified in the routine
procedure, the 1 foot sections were placed directly into Marinelli
containers and counted on a high purity germanium (HPGe) detector.
A Marinelli soil geometry efficiency calibration curve was prepared
and used to quantitate the radionuclides present in the samples.
Duplicate samples for gamma spectrometry could not be prepared
since the entire sample was analyzed. Therefore, replicate gamma
spectral counts of the prepared sample were performed for Quality
Assurance (QA) purposes. The gross alpha activity and gross beta-
gamma activity analyses were performed after the gamma spectral
analyses. Apprcximately 0.1 gram of .soil was removed from the
Marinelli and placed on a 2 inch planchet. The soil was spread
over the area of the planchet and dried thoroughly. The prepared
planchet was then counted in a low background proportional counter
for gross alpha activity and gross beta-gamma activity. Efficiency
corrections were made based on the areal density of the soil that
was spread over the planchet area. Approximately 10% of the
samples were prepared and analyzed in duplicate for gross alpha
activity and gross beta-gamma activity.

2. Troop Assembly Background Area Core Soil Sample
Results. Twelve sets of background core soil samples were
collected and 144 samples prepared for analysis. All Troop
Assembly Background Area core soil samples were analyzed for gross
alpha activity, gross beta-gamma activity and for gamma emitting
isotopes. The following narrative basic statistics are summarized
in Table 7. Complete descriptive statistics, for the Burial Mound
Survey Unit core soil samples, are contained in Table G-5. All
background core soil sample results are included in Table F-8.

a. The gross alpha activities ranged from 0.4 pCi/g to 23
pCi/g; the average Troop Assembly Area Background gross alpha
activity was 10.4 pCi/g. The alpha activity representative MDA was

b. The gross beta-gamma activities ranged from 4 pCi/g to
34 pCi/g; the average Troop Assembly Area Background gross beta-
gamma activity was 18.1 pCi/g. The beta-gamma activity
representative MDA ranged from 5 pCi/g to 7 pCi/g.

c. The gamma spectral analyses indicated the presence of

K-40, lead-214 (Pb-214), Bi-214 and Ac-228. The K-40 activities
ranged from 3 pCi/g to 21 pCi/g and averaged 11.5 pCi/g. The
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Pb-214 activities ranged from 0.5 pCi/g to 2.1 pCi/g and averaged
1.3 pCi/g. The Bi-214 activities ranged from 0.6 pCi/g to 1.9
pCi/g and averaged 1.18 pCi/g. The Ac-228 activities ranged from
0.6 pCi/g to 1.9 pCi/g and averaged 1.16 pCi/g. The gamma
spectrometry representative MDAs for the radionuclides of interest
were: K-40 at 1 pCi/g; Co-60 from 0.1 pCi/g to 0.2 pCi/g:; Cs-137
from 0.1 pCi/g to 0.2 pCi/g; Pb-214 from 0.2 pCi/g to 0.4 pCi/g;
Bi-214 at 0.5 pCi/g; and Ac-228 from 0.3 pCi/g to 0.6 pCi/g.
Statistics for Co-60 and Cs-137 are listed in Table 7 (Basic
Statistics) and Table G-5 (Complete Descriptive Statistics). All
Co-60 activity and Cs-137 activity results are less than or equal
to the -respective MDA.

Table-7. ' Troop Assembly Area Background Core Soil Samples Basic-

Statistics
Analyte Low High Average MDA
(pCi/g) (pCi/g) (pCi/g) (pCi/g)
Gross Alpha 0.4 23 10.4 7
Gross Beta-Gamma 4 34 18.1 . 5-7
K-40 ' 3 21 11.5 1
Co-60 -0.08 0.1 0.0002 0.1-0.2
Cs-137 - =0.09 0.1 -0.013 0.1-0.2
Pb-214 0.5 2.1 1.3 0.2-0.4
Bi-214 0f6 1.9 1.18 0.5
‘Ac-228 0.6 1.9 1.16 - 0.3-0.6

3. Burial Mound Survey Unit Core Soil Sample Results.
Sixty-one core soil samples were collected and 571 samples prepared
for analysis. All core samples were analyzed for gross alpha,
gross beta-gamma activities and for gamma emitting isotopes. The
following narrative basic statistics are summarized in Table 8.

All Burial Mound Survey Unit core soil sample results are included
in Table F-8.

a. The gross alpha activities ranged from -1 pCi/g to 23
pCi/g; the average gross alpha activity was 7.74 pCi/g.
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b. The gross beta-gamma activities ranged from 2 pCi/g to
93 pCi/g; the average gross beta-gamma activity was 17.1 pCi/g.

c. The gamma spectral analyses indicated the presence of
K-40, Co-60, Cs-137, Pb-214, Bi-214 and Ac-228. The K-40
activities ranged from 1 pCi/g to 39 pCi/g and averaged 11.7 pCi/qg.
The Co-60 activities ranged from -0.1 pCi/g to 330 pCi/g and
averaged 2.56 pCi/g. The Cs-137 activities ranged from -0.1 pCi/g
to 12 pCi/g and averaged 0.10 pCi/g. The Pb-214 activities ranged
from 0.1 to 2.2 pCi/g and averaged 1.2 pCi/g. The Bi-214 _
activities ranged from -0.5 pCi/g to 2.2 pCi/g and averaged 1.1
pCi/g. -The Ac-228 activities ranged from -1 pCi/g to 3 pCi/g and.
averaged 1.14 pCi/g. The gamma spectrometry representative MDAs -
for the radionuclides of interest were: K-40 at 1 pCi/g; Co-60 -at
0.2 pCi/g; Cs-137 at 0.2 pCi/g; Pb-214 at 0.4 pCi/g; Bi-214 at 0.5
pCi/g; and Ac-228 at 0.6 pCi/qg.

‘Table 8. Burial Mound Survey Unit Core Soil Samples Basic

Statistics
Analyte Low High Average MDA
(pCi/q) (pCi/qg) (pCi/g) (pCi/g)
Gross Alpha -1 23 T 7.74 7
Gross Beta-Gamma 2 93 17.1 5-7
K-40 ‘ 1 39 11.7 1
Co-60 -0.1 330 2.56 0.1-0.2
Cs-137 -0.1 12 0.10 ) 0.1-0.2
Pb-214 0.1 2.2 1.2 1 0.2-0.4
Bi-214 -0.5 2.2 1.1 0.5
Ac-228 -1 3 1.1 0.3-0.6

E. Data Interpretation - Burial Mound Survey Unit. The
ultimate goal of the decommissioning process is to assure that
future uses of any licensed facility will not result in individuals
being exposed to unacceptable levels of radiation and/or
radioactive materials. This is normally accomplished by ensuring
any residual radioactive material is below the release guidelines
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established by regulatory acezzies such as the NRC. These guide-
line values refer to radiatizz and radioactivity above normal
background levels.

1. Gamma Exposure Rate. The release criteria for direct
radiation levels is 5 pR/hr ztove the established background
exposure rate. No exposure rztes greater than 1.25 pR/hr above
background (paragraph VI.A.3.z) were noted. Therefore, the Burial

Mound survey unit meets the resiease criteria for direct radiation
levels.

_ % 2. Cobalt-60. The Cs-60 activity in soil unrestricted use
release criteria is 8 pCi/g zbove background. This radionuclide is
not naturally occurring and is typically not found in background
samples. Results of the laboratory analyses indicate no detectable
Co-60 activity in the Troop Assembly Background Area. However, Co-
60 activity above the release criteria was identified in the Burial
Mound Survey Unit. The highest surface soil sample Co-60 activity
result (Table 4) was 187 pCi/g or 23 times the release criteria.

- The highest core soil sample Co-60 activity result (Table 8) was
330 pCi/g or 41 times the release criteria. In addition, there may
be more items similar to the speck of Co-60 material (paragraph
VI.B.4.d) in the burial mound. Although this particular speck has
been remediated, a similar item would be more than 7 million times
the Co-60 activity in soil unrestricted use release criteria.
Therefore, the Burial Mound Survey Unit does not meet the release
criteria for Co-60 activity in soil.

3. Cesium-137. The Cs-137 activity in soil unrestricted
use release criteria is 15 pCi/g above background. This
radionuclide is not naturally occurring, but unlike Co-60 activity,
it is found worldwide in surface soil samples. The source of the
surface soil Cs-137 activity is fallout from atmospheric nuclear
‘weapons testing and nuclear reactor accidents. The Cs-137 activity
.is usually found in the top several cm of soil with concentrations
" ranging from less than 0.1 pCi/g to several pCi/g depending on the
location and soil type. Resuits of the laboratory analyses
indicated Cs-137 activity in the background areas up to 1.6 pCi/g
(Table 1) . The highest surface soil sample Cs-137 activity result
(Table 4) was 179 pCi/g or 11 times the release criteria.
Therefore, the Burial Mound Survey Unit does not meet the release
criteria for Cs-137 activity in soil.
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a. If neither the Co-60 soil activity results nor the Cs-
137 soil activity results exceeded the respective release Criteria,
then the “sum of the fractions rule” would have been applied to
determine if the Burial Mound Survey Unit met the release Criteria,
since more than one radionuclide was detected. ‘

b. The Co-60 activity in soil release criteria of 8 pCi/g
is based on the assumption that only Co-60 is present. Likewise,
the Cs-137 activity in soil release criteria of 15 pCi/g is based
on the assumption that only Cs-137 is present. Therefore, when
multiple radionuclides are present in a survey unit, the fractions
of each radionuclide activity compared to .its release criteria are
summed and the summed value is compared to one. If the summed
value is less than or equal to one then the survey unit meets the
release criteria. If the summed value is greater than one, the
survey unit does not meet the “sum of the fractions rule” release
criteria.

VII. CONCLUSIONS. A review of the survey results indicates there
are potential radiological health hazards in the Burial Mound
Survey Unit.

A. The soil sampling survey results indicate that there is
residual contamination above both the Co-60 activity in soil
release criteria and the Cs-137 activity in soil release criteria.

B. The “down-hole” logging survey measurements were in some
areas 1000 times the associated background measurement. These
highly elevated readings are indicative of buried radioactive
sources or substantial contamination pockets in the sub-surface
environs.

VIII. RECOMMENDATIONS.

A. Remediate the radioactive contamination identified in the
‘Burial Mound Survey Unit. Excavate, remove and properly dispose of
the surface and sub-surface contamination identified. After
remediation perform a final status survey of the Burial Mound
Survey Unit to support release of this area for unrestricted use.
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B. Perform radiological surveys in the “0ld Rideout Field”

area of Pelham Range to support release of this area for
unrestricted use.

Frances Szrom
Health Physicist
Industrial Health Physics»Program

ﬁgrthel é%%ééLgfa, IIT

Health Physics Technician
Industrial Health Physics Program

Approved By:

Program Manager
Industrial Health Physics Program
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Ac-228
AEC
ASP
Bi-Z14
BML
Co-60
cpm
Cs-137
DAC
ESP
GPS

Ho

IAW
K-40

. MDA
‘mR/hr
pR/hr
NaI(Tl)
NRC

NUREG/CR

APPENDIX B

Abbreviations

actinium-228

Atomic Energy Commission

Analog Smart éortable
bismuth-214

Byprodﬁct Material License
cobalt-60

counts per minute

cesium-137

Department df the Army Civilian
Eberline Smart Portable

Global Positioning System

null hypothesis

in accordance with

potassium-40

minimum detectable activity
milliRoentgen per hour
microRoentgen per hour

sodium iodide, thallium activated

Nuclear Regulatory Commission

AL,

Nuclear Regulatory Guide/Contractor Report

B-1
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pb-214
pCi/g
QA

Qc
RAP
RPO
SN
SNM
SOP
Sr-90
SSE

USACHPPM

USACMLCS
USAEC
USAEHA
USATHAMA

‘UTM

lead-214

picocuries per gram

quality assurance

quality control

Radiological Analysis Program
Radiation Protection Officer
serial number

Special Nuclear Matérial
Standard Operating Procedure
strontium-90

South Southeast

U.S. Army Center for Health Promotion and
Preventive Medicine

U.S. Army Chemical Center and School

U.S. Army Environmental Center

U.S. Army Environmental Hygiene Agency

U.S. Army Toxic and Hazardous Materials Agency

Universal Transverse Mercator
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SURVEY/SAMPLING PLANS

Survey Title

Phase I - Scoping Survey . . . . <« « ¢ ¢ « o « o« « « « . .
Phase II - Characterization Survey . . . . . . . ..
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Survaey Plan for Rideout Field
Paelham Range, Fort McClellan, Alabama
30 August 1995 -~ 16 Saptember 1995

1. Purpose: This survey is designed to perform a scoping survey
of Rideout Field Cobalt-60 training area as defined in NUREG/CR-~
5849. The survey monitoring procedures and methodologies are
designed to detect and locate potential radioactive materials
contamination or sources left behind after all radiological
training was terminated.

2. Pistory: The area known as Rideout Field served as a
radiological training area from 1965 to 1972. The area was also
used as an active radioactive material burial site as late as
1959. The radioactive materials associated with the burial site
-(Co—-60, Cs-137, and possibly Sr-90) and the training area {Co-60)
were disposed of in NRC licensed disposal facilities when the US
Army Chemical Center and School training mission was transferred
from Fort McClellan, Alabama to the US Army Ordnance Center and
School at Aberdeen Proving Ground, Maryland in 1973. A close-out
survey was conducted by the USAEHA in 1973, however, a detailed
characterization survey was not performed at that time.

3. Method: Three surveys will be performed, which include a
background survey, the burial mound area survey, and the training
area survey.

Background Suxrvey: A background survey will be performed to
determine the Ft. McClellan/Pelham Range "population®" background.
Six to ten locations outside of the Rideout Field area of concern
will be selected and surveyed as follows:

At each background survey location data will be collected using a
Reuter-Stokes high pressure ionization chamber and an ESP-2 /
SPA~3 survey meter / probe combination calibrated in micro-R per
hour. The Reuter-Stokes and SPA-3 measurements will be taken
simultaneously. Each detector will be approximately 1 meter from
the ground. The detectors will be placed approximately 5 meters
apart.

The Reuter-Stokes data will be collected for approximately
18 minutes (220 S-sec intervals). The mean and standard
deviation of the 220 .intervals will be recorded along with
the high and the low reading. From this data the Ft.
McClellan population mean and standard deviation will be
calculated. This data will also be tested, as described in
NUREG/CR-5849, equation 8-22, to demonstrate that average
background represents the population background average
within 20% at the 95% confidence level. Additional
background survey points will be collected, if watranted.

The ESP-2/SPA-3 data will be collected for approximately 18
minutes using the average rate mode. From this data the Ft.
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McClellan population mean and standard deviation will be
calculated. This data will also be tested, as described in
NUREG/CR-5849, equation 8-22, to demonstrate that average
background represents the population background average
within 20% at the 95% confidence level. Additional
background survey points will be collected, if warranted.

A surface soil sample will also be collected at each

background sample location. These samples will be analyzed

for gross alpha, gross beta, and gamma emitting isotopes by

USACHPPM-RAP. Light weight work gloves will be used to

minimize the potential fcr cuts and abrasions during soil
e sample collection.

Ras At the selected background locations air samples will also be

S collected in addition to the Reuter-Stokes and SPA-3

o ‘measurements. Air samples will be collected through out the
surveys (especially when collecting soil samples from the burial
area) since re-suspension of Cobalt-60 and Cesium-137 is a
radiological health and safety concern to all members of the
survey team.

The air sample will be collected using a HI-Q Model CF-993B
portable air sampler. The air sample will be collected for
approximately 30 minutes. The air sample collection time
may be readjusted as necessary, but a minimum of 1500 cubic
feet of air will be collected. The air flow rate at the
start and end of the air sample will be recorded. The
average of these two values will be used in subsequent
calculations. The air sample will be analyzed by gamma
spectroscopy for Co-60 and Cs-137 with a portable Canberra
MCA connected to a 3" by 3" NaI detector. The-MCA count
time will be established in the field, since it is dependent
on the background count rate of the detector in the
particular counting environment and geometry. After the
gamma spectrum is acquired the air sample will be also
analyzed by Koval's method (USACHPPM Radioisotope Program
method RAP-0041.000) to determine the activity in the air
sample due to long lived isotopes on the air filter. An
HP-210L survey instrument or equivalent will be used to
count (scalar mode) the air filter. The counting efficiency
will be determined with a Tc-99 calibration standard. From
this data (MCA counts and Koval method activity
calculations) the Ft. McClellan population mean and standard
deviation will be calculated. This data will also be
tested, as described in NUREG/CR-5849, equation 8-22, to
demonstrate that average background represents the :
population background average within 20% at the 95%
confidence level. Additional background survey points will
be collected, if warranted. Any unexpected results, such as
Co-60 in the background sample, will be brought to the
immediate attention of the local RPO and the entire
following survey plan readdressed. ¥

Nyt
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Additional background surveys will be performed near the burial
mound site in the Troop Assembly area. This area has been-
selected since it is upgradient from the burial site, close
geographically, and similar geologically. The purpose of these
additional background surveys is to ensure all members of the
survey team are appropriately trained and proficient with the
survey procedures and all instrument operating procedures. This
portion of the background survey will also be used to establish
the gamma scan survey background statistics. The surveys to be
performed in this area include an ESP-2/SPA-3 radiation safety
survey; air sampling survey; sample grid location surveys with
the Reuter-Stokes, portable Canberra MCA / 3" by 3" Nal detector,
and ESP-2 / SPA-3; gamma scan survey with ASP-1/PG-2; and soil
sampling survey. At the conclusion of these additional
background surveys two 100 square meter (10m x 10m) grids will be
marked and surveyed in the same manner as the grids in the burial
mound area. Shoe covers and light weight fabric coveralls will
be worn, at a minimum, throughout the remaining surveys.

The first measurements collected in the Troop Assembly area
will cover an area of approximately 600 square meters (two
10m x 10m grids extended by Sm in each direction) with the
ESP-2/SPA-3. As long as these measurements are within the
95% confidence interval of the Ft. McClellan population
mean, the survey will continue, ingress/egress paths
established and personnel monitoring (frisking) procedures
established. If these measurements are outside the upper
bound of the 95% confidence interval of the Ft. McClellan
population mean, then the additional background survey area
will be re-located, to another location, perhaps near
Rideout Hall, and the ESP-2/SPA-3 measurements and
statistical test repeated.

After the additional background area meets the ESP-2/SPA-3
criteria listed above, the HI-Q portable air sampler will be
positioned on the downwind side of the additional background
survey area and set to collect a sample for the same sample
collection time as the background air sample (approximately
30 minutes). The air flow rate at the start and end of the
air sample will be recorded. After the air sample is
collected, the air sample will be analyzed by gamma
spectroscopy for Co-60 and Cs-137 with the portable Canberra
MCA / 3" x 3" Nal detector. The MCA count time will be as
previously established. As long as Co-60 is not present in
the air sample gamma spectrum or Cs-137 does not exceed the
established Ft. McClellan population background at the upper
bound of the 95% confidence interval, then the survey will
continue with the previously established radiation safety
procedures. If any Co-60 is present in the gamma spectrum or
Cs-137 is present above the previously established Ft.
McClellan population background at the upper bound of the
95% confidence interval, the local RPO will be immediately
notified and the following additional radiation safety
issues addressed and procedures implemented.
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The survey team will vacate the area through
the established egress path, leaving
coveralls and shoe covers. Nasal swipes will
be taken and FedExed back to the USACHPPM-RAP
laboratory for priority analysis. The air
filter will then be analyzed by Koval's
method to determine the activity in air due
to the long lived isotopes on the air filter.
This result will be used to determine if 10%
of the ALI via inhalation for the particular

isotope could have been exceeded or will be o

exceeded during the remaining field survey
time.  (Co-60, class Y, ALI via inhalation =
30 microCuries, DAC = le-8 microcuries per
milliliter of air, effective -half-life = 10
days; Cs-137, class Y, ALI via inhalation =-
le+5 microCuries, DAC = 5e-5 microCuries per
milliliter of air, effective half-life = 70
days.) If 10% of the ALI could have been
exceeded the air filter sample will then be
Fedexed to the USACHPPM-RAP laboratory for a
priority quantitative gamma spectral
analysis. Also a 24 hour urine bioassay will
be collected from each survey team member
starting approximately 24 hours after the
exposure. Weekly 24 hour urine bioassay
samples will be collected thereafter or as
determined in consultation with Medical
Health Physics and the USACHPPM-RAP
laboratory. . (Prior to departing USACHPPM for
Ft. McClellan all survey members will provide
a pre-survey 24 hour urine biocassay sample to
the USACHPPM-RAP laboratory. This sample
will be analyzed only if the onsite air
sampling results warrant such action.)

Based on the USACHPPM-RAP quantitative gamma
spectral air filter results, nasal swipe
results and remaining field survey time a
decision will be made to determine if
respiratory protection is required for survey
team members. If 103 of the ALI for the
isotope(s) of concern can be exceeded in the
remaining survey time then respiratory
protection will be used by the survey team
members. If survey members are required to
wear respirators then the survey schedule
will be re-adjusted as necessary taking into
account the heat, humidity and reduced air
intake of the individuals. Protective
clothing will consist of lightweight
coveralls, light duty work gloves over latex”
or rubber gloves, cloth or paper hoods and

shoe coverings. =

IR
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The next measurements (after air sample is started)- to be
performed in the additional background survey area
{(approximately 600 square meters) are with the Reuter/Stokes
HPIC. The Reuter-Stokes will be placed in the middle of the
600 square meter area and an 18 minute count performed (220
5 sec intervals). If the average of this data falls in the
Ft. McClellan Reuter-Stokes population at the 95% confidence
interval the survey will continue. If these measurements
are outside the upper bound of the 95% confidence interval
of the Ft. McClellan population mean, the additional
background survey area will be re-located, to another
location and the additional background survey measurements,
starting with the ESP-2/SPA-3 survey repeated.

After the additional background area meets the Reuter-Stokes
measurement criteria listed above and the air sample results
present no problem, two 100. square meter grids (10m x 10m)
will be marked in the middle of the 600 square meter area.
Five sampling and measurement locations forming a *z"
pattern will be established in each grid (one in the grid
center and the other four at the mid-points between the grid
center and the grid corners).

Gamma survey measurements will be taken and recorded at 1-
meter above the ground for each of the measurement
locations. - These measurements will be taken with an
Eberline ESP-2 and SPA-3 probe combination. These
measurements will be repeated with the Reuter Stokes high
pressure ionization chamber (HPIC).

In~situ gamma spectroscopy measurements at 1 meter will be
recorded for each measurement location. These measurements
will be performed using a 3in x 3in Sodium Iodide detector
and Canberra Portable Multi Channel Analyzer.

The grid will then be subdivided into 10 l-meter wide survey
lanes. Each survey lane will be scanned using an Eberline
ASP-1 and PG~2 detector with the speaker on. The PG-2 probe
will be attached to a stick and passed back and forth within
the lane as close as possible to the lane surface while
moving forward at a speed not to exceed 0.5 meters per
second. The analog meter readings will be noted, however
changes in the instrument response are monitored via the
audible output, rather than needle fluctuations. The
instrument background will be noted for each survey lane and
an average background established for the grid. A Chi -
square analysis will be performed on the data from each
grid. This test will verify that the data is normally
distributed, as would be expected in a background area, and
will be used to refine the teams®' gamma scanning survey
technique. The gamma scan survey will be performed by each
Survey team member. If the data does not pass the Chi
square test the team members' survey technique will be
refined and the data recollected, until the team member
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demonstrates proficiency.

Surface soil samples will be collected from each of the 5
measurement locations in the grid's "2Z" pattern. Whenever,
soil samples are being collected, an air sample will also be
collected at an appropriate distance downwind from the soil
sampling area. The air sample results will be interpreted
and appropriate actions taken as previously described. At a
minimum light duty work gloves will be worn during all soil
sampling actions to protect from cut and abrasions. et
Burial Mound Area Survey: This survey will be performed to
determine the extent of the burial mound area and to identify hot
spots and hot zones for further characterization by sub-surface
sampling. The sub-surface sampling is anticipated to be
performed with a GeoProbe soil sampler from 1-14 November 1995.
During a previous site visit, a hot spot significantly above
background was detected. Qualitative gamma spectral analysis of
the hot spot indicated the presence of Co-60 and Cs-137.

A gamma exposure survey will be performed with the
ESP-2/SPA-3. All readings 5 microRoentgen per hour above
background will be marked as a preliminary hot spot or hot
zone. A hot zone will have the elevated reading spread over
an area, whereas, a hot spot the elevated reading will only
be located at a single point. Ingress and egress paths will
be established through the work area to an equipment/supply
staging area. The path will minimize the time the survey
team is in the vicinity of the hot areas (ALARA). All
survey team members will be monitored (frisked) out of the .
work area and prior to entering the staging area.

The HI-Q air sampler will be setup downwind from all
identified hot spots/zones. After the air sample is
collected, the sample will be analyzed, results interpreted
and appropriate actions taken as previously described.

The extent of the area to be gridded will be determined
using the portable Canberra MCA and 3" x 3" Nal detector at
1 meter. Gamma ray spectra will be collected on the MCA
starting at the middle of the burial mound. Gamma ray
spectra will be collected at 10 meter intervals on lines
that bisect the mound length wise and width wise. The
extent of the area to grid will be determined when Co-60 is
no longer in the spectra and Cs-137 is at the established
background level for 2 consecutive measurements and all hot
spots/zones previously identified are included.

The area will be gridded in 10 meter by 10 meter grid
squares. Each grid will be subdivided into 10 1 meter wide
survey lanes. Each survey lane will be gamma scanhed using
the ASP-1/PG-2 meter/probe combination with the speaker on.
The preliminary hot spots/zones identified with the =
ESP-2/SPA-3 will be refined, since the ASP-1/PG-2 reading is
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unidirectional and the ESP-2/SPA-3 reading is
-omnidirectional. All readings outside the upper bound of
the 95% confidence interval of the background gamma scan
will be further investigated with the MCA and Reuter-~Stokes.

A Reuter-Stokes measurement (18 minutes - 220 5 second
intervals) and MCA gamma spectrum will be collected at the
center of each 10m x 10m grid. This will ensure 100%
coverage of the radiological suspect area. These results
will be compared to the background population .averages
developed for these measurements to determine whether the
area is part of or distinct from the background population.

Surface soil samples will be .collected from up to five -
locations in each grid. If no hot spots/zones have been
identified in the grid, then the five samples will be -
collected (PPE: work gloves minimum) in the "Z" pattern. If
there are hot spots/zones , then the samples will be
collected (PPE: work gloves over latex or rubber gloves)
from the hot spots/zones. When surface soil samples are
being collected from hot spots/zones insure a downwind air
sample is being collected. After the air sample is
collected, the sample will be analyzed, results interpreted
and appropriate actions taken as previously described.

Training Area Survey: A radiological training area existed
at Rideout Field from 1965 to 1972. All sources (Co-60) used
during this time were accounted for by serial number. However,
an earlier radiological training field existed at Rideout Field.
A Co-60 source was discovered buried at Rideout Field in 1985 and
this source is believed to have come from the earlier
radiological training area. Therefore, it is possible that other
sources remain from this earlier training field.

To determine areas for further investigation the
Reuter-Stokes HPIC will be employed. Measurements will be
taken at 10 meter intervals along the area suspected to have
contained the earlier Co-60 radiological training field.
Each measurement will be 18 minutes (220 S second
intervals). The average measurement will be compared to the
background population average. Anomalies (any measurement
at or above the upper bound of the 68% confidence interval
of the population background) will be marked and
investigated as time allows. If necessary these areas will
be re-visited during the 1-14 November 1995 sub-surface soil
sampling survey.

4. Proposed Timeline:

Area to be surveyed Proposed Datas
(See attached map) -
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Burial Mound and Access Road, 30 August - 1 September
North Field (3 days) ( and 1 - 14 Nov for Sampling)
Centerline Road, South Field (4 5 - 11 Sep

days 8 hrs)

North Access Road between 11 - 12 Sep

Centerline Road and East
Perimeter Road, South Field (1
day)

Middle Access Road between 12
Centerline Road and East
Perimeter Road, South Field (1
day) -

13 Sep

< South Access Road between . . . I3 - 14 Sep
h Centerline Road and East )
A Perimeter Road, South Field (1
day)

East Perimeter Road, South 14
Field (2 days)

lo Sep

5. Proposaed Access Coordination: It is desired that these
surveys have minimum impact on the use of the area for military
training. Surveys and sampling will be accomplished during
daylight hours. It is desired to have a minimum 50-meter buffer
around each measurement site which can be delineated by temporary
barricades or markings of your choice. Roads will be surveyed at
the rate of approximately 300-meters per day. A 400-meter
section of road could be barricaded each day, or the entire
section of road could be barricaded for the duration of each
survey period.

Request the survey team members, equipment, and vehicles be
granted umpire or evaluator status (or be accompanied by someone
with such status) with authority to cross lines of communication
and check-points as required during the survey.

6. Pre-survey Support Request: It is requested that the RPO
have all trees and brush removed from and within 20-meters of the
burial mound as close as possible to but prior to the 30 August
start date.

N

N
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ENVIRONMENTAL SURVEY PLAN
RIDEOUT FIELD SITE
FORT MCCLELLAN, ALABAMA
8 JANUARY - 19 JANUARY 1996

1. Purpose. The purpose of this Survey Plan is to evaluate
potential radiological contamination in a Burial Mound at Pelham
Range, Fort McClellan, Alabama for unrestricted release or required
remediation.

2. RZferences.

a. NUREG/CR-5849, Manual for Conducting Radiological Surveys
in support of License Termination, June 1992.

b. Industrial Radiation Consultation No. 27-43-EU66-93, U.S.
Army Chemical School and Military Police Center and Fort McClellan,
Alabama, 27 July 1993.

3. Historical Data Review Summary.

a. The historical review completed by USACHPPM, (previously

- USAEHA) is the Industrial Radiation Consultation No. 27-43-EU66-93,
and serves as an initial indication of the scope of work. It will
also serve as the guidance for which aspects of the site survey
plan must be -implemented in each specific area.

b. The burial mound at Pelham Range has been identified as a
location where radioactive material was buried. The burial mound
is located within the area historically known as Rideout Field.
Rideout Field had been used as a radiological training facility by
- the U.S. Army Chemical School from the mid 1950's through May of
1973. Although this area was released by the Atomic Energy
* Commission in 1973, the historical review of Fort McClellan
identified the need for further investigation (reference Industrial
Radiation Consultation No. 27-43-EU66-93 U.S. Army Chemical School
and Military Police Center and Fort McClellan, Fort McClellan,
Alabama, 27 July 1993). Specifically, there was no formal
termination survey performed or documented to substantiate the
unrestricted release criteria required by NUREG/CR-5849. The
information gathered from historical documents, and written
recollections of personnel assigned to Fort McClellan during the
time period in question indicate the radiological waste placed

C-11
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within the burial mound is most likely low-level laboratory waste
(Cs-137, some Co-60, and possibly Sr-90). The data review
indicates laboratory radiological waste, low-level laboratory waste
in Super Tropical Bleach (STB) steel drums, and contaminated dirt
removed from other radioactive material burial ground(s) were put
into the burial mound (Hand written letter, LTC William G. Powell
to MAJ Anderson, subject: Personal Recollections and Information on
Iron Mountain and Rattlesnake Gulch, 6 March 1971). This same
reference indicates radioactive wastes were buried at depths of 6
to 8 feet.

(1) Groundwater and soil contamination are the primary
concerns. Since there are no known -records of the quantities, -
chemical, or physical forms of the radioactive wastes which were
placed in the burial mound, the data gathered during the survey is
expected to provide a three-dimensional profile of the radioactive
contaminants, their relative distributions (solubilities), and
source terms. These attributes are required for site-specific
modeling of guidelines for allowable residual concentrations of
radionuclides and exposure pathway analysis. The potential
exposure pathways are external radiation exposure, inhalation of
radionuclides, and ingestion of food and water contaminated with
radionuclides.

(2) The radioisotopes identified in the data review are
cesium-137 (Cs-137), cobalt-60 (Co-60), and strontium-90 (Sr-90).
All samples will be analyzed for gross alpha and gross beta-gamma
activities. Gamma spectral analysis will be performed to identify
specific gamma emitting radionuclides. Elevated beta counting
results may require radiochemical determination of strontium-90.
Appropriate analyses will be performed to identify any activity
detected above background. Background samples will be’collected to
identify natural occurring radioactivity. -: S

" 4. Description of Location.

a. The burial mound is located at the northwest corner of
Pelham Range, northern end of the Battle Drill Area of Range 24C.
The mound is oblong in shape and is approximately 25 meters long by
15 meters wide at coordinates 593300 meters East, 3732500 meters
North in Universal Transverse Mercator (UTM) Grid Zone 16. The
burial mound is surrounded by one ribbon of white Engineer Tape
attached to metal fence stakes and marked with DANGER-KEEP OUT
signs. The area surrounding the burial mound is utilized as a
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maneuver training area for stucents at the U.S. Army Chemical and
Military Police Schools, Active Duty Units, Reserve Units and
Alabama National Guard Units.

b. "Affected" and "unaffected" areas classify survey units by
contamination potential. NUREG/CR-5849 defines an affected open
land survey as follows: “Affected" open land areas have. potential
radioactive contamination (based on plant operating history) or
known radioactive contamination (based on past or preliminary
radiological surveillance). This would normally include areas
where radioactive materials were used and stored, where records
1nd1cate spllls or other unusual occurrences that could have
resulted in spread of contamination, and where radioactive N
materials were buried. Areas immediately surrounding or ad]acentvf
to locations where radioactive materials were used, stored, o
spilled, or buried are included in this classification because of )
the potential for inadvertent spread of contamination. ' -

c. This site has been categorized as an affected open land
area as defined in NUREG/CR-5849, based on known radioactive waste
burials and elevated survey measurements found during the scoping
survey.

5. Survey Plan. This plan consists of procedures for performing
environmental background surveys, and for performing radiological
surveys on site specific areas. Procedures used during all surveys
will comply with the procedures outlined in NUREG/CR-5849. This
plan is developed to comply with the guidance outlined for an
"affected" open land area as defined in NUREG/CR-5849 and above.

5.1. .Background Survey. A background survey will be performed to
determine the Ft. McClellan/Pelham Range "population" background.
Six to.ten locations outside of the Rideout Field area of concern
- will be selected and surveyed as follows: A
At each background survey location data will be collected using a
Reuter-Stokes high pressure ionization chamber (HPIC) and an
ESP-2/SPA-3 survey meter/probe combination calibrated in micro-R
per hour. The Reuter-Stokes and SPA-3 measurements will be taken
simultaneously. Each detector will be approximately 1 meter from

the ground. :The detectors will be placed approximately 5 meters
apart.

The Reuter-Stokes data will be collected for approximately 18
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minutes (220 5-sec intervals). The mean and standard deviation of
the 220 intervals will be recorded along with the high and the low
reading. From this data the Ft. McClellan population mean and
standard deviation will be calculated. This data will also be
tested, as described in NUREG/CR-5849, equation 8-22, to
demonstrate that average background represents the population
background average within 20% at the 95% confidence level.
Additional background survey points will be collected, if
warranted.

The ESP-2/SPA-3 data will be collected for approximately 18 minutes
using the average rate mode. From this data the Ft. McClellan .. -
population mean and standard deviation will be calculated. This .

data will also be tested, as described in NUREG/CR-5849, equatiéh

8-22, to demonstrate that average background represents the = . :_
population background average within 20% at the 95% confidence. .
level. Additional background survey points will be collected, -if.
warranted. - e

A surface soil sample will also be collected at each background
sample location. These samples will be analyzed for gross alpha,
gross beta-gamma, and gamma emitting isotopes by USACHPPM-RAP.
Light weight work gloves will be used to minimize the potential for
cuts and abrasions during soil sample collection.

Additional background surveys will be performed near the burial
mound site in the Troop Assembly area. This area has been selected
since it is upgradient from the burial site, close geographically,
and similar geologically. The purpose of these additional
background surveys is to ensure all members of the survey team are
appropriately trained and proficient with the survey procedures and
all instrument operating procedures. The surveys to be performed
in this area include an ESP-2/SPA-3 radiation safety survey; sample
'grid location surveys with the Reuter-Stokes, portable Canberra
MCA/3" by 3" NaI detector, and ESP-2/SPA-3 instrument surveys;

' gamma scan survey with ASP-1/PG-2; and soil sampling survey. At
the conclusion of these additional background surveys two 100
square meter (10m x 10m) grids will be marked and surveyed in the
same manner as the grids in the burial mound area. - Shoe covers and
light weight fabric coveralls will be worn, at a minimum, -
throughout the remaining surveys.

The first measurements collected in the Troop Assembly area will
cover an area of approximately 600 square meters (two 10m x 10m
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grids extended by 5m in each direction) with the ESP-2/SPA-3. As
long as these measurements are within the 95% confidence interval
of the Ft. McClellan population mean, the survey will continue.
Ingress/egress paths will be marked and personnel monitoring
(frisking) procedures established. If these measurements are
outside the upper bound of the 95% confidence interval of the Ft.
McClellan population mean, then the additional background survey
area will be re-located, to another location, perhaps near Rideout
Hall, and the ESP-2/SPA-3 measurements and statistical test
repeated.

The next measurements to be performed in the additional background -
survey.area (approximately 600 square meters) are with the Lo
Reuter7Stokes HPIC. The Reuter-Stokes will be placed in the middle
of the 600 square meter area and an 18 minute count performed (220
5 sec intervals). If the average of this data falls in the Ft.
McClellan Reuter-Stokes population at the 95% confidence interval
the survey will continue. If these measurements are outside the
upper bound of the 95% confidence interval of the Ft. McClellan
population mean, the additional background survey area will be
re-located, to another location and the additional background
survey measurements, starting with the ESP-2/SPA-3 survey repeated.

After the additional background area meets the Reuter-Stokes
measurement criteria listed above, two 100 square meter grids (10m
x 10m) will be marked in the middle of the 600 square meter area.
Five sampling and measurement locations forming a "Z" pattern will
be established in each grid (one in the grid center and the other
four at the mid-points between the grid center and the grid
corners).

Gamma survey measurements will be taken and recorded at. l—meter
above the ground for each of the measurement locations. These
‘measurements will be taken with an Eberline ESP-2 and SPA-3 probe
.combination. These measurements will be repeated with the Reuter
" Stokes high pressure ionization chamber (HPIC).

In-situ gamma spectroscopy measurements at 1 meter will be recorded
for each measurement location. These measurements will be
performed using a 3in x 3in Sodium Iodide detector and Canberra
Portable Multi Channel Analyzer.

The grid will then be subdivided into 10 l-meter wide survey lanes.
Each survey lane will be scanned using an Eberline ASP-1 and PG-2
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detector with the speaker on. The PG-2 probe will be attached to a
stick and passed back and forth within the lane as close as
possible to the lane surface while moving forward at a speed not to
exceed 0.5 meters per second. The analog meter readings will be
noted, however changes in the instrument response are monitored via
the audible output, rather than needle fluctuations. The
instrument background will be noted for each survey lane and an
average background established for the grid. This exercise will be
used to refine the teams' gamma scanning survey technique. The
gamma scan survey will be performed by each survey team member.

Surface soil samples will be collected from each of the 5
measurement locations in the grid's "Z" pattern. At a minimum
light duty work gloves will be worn during all soil sampling
actions to protect from cuts and abrasions.

a. Procedures.
(1) Instrumentation Surveys.

(a) Background instrumentation surveys and soil samples
will be collected from outside the affected areas; preferably from
an area where the topsoil has not been disturbed.

(b) All instrumentation will have operational checks
performed with an appropriate radioactive check-source prior to-
shipping to the field site; before starting the survey and
periodically during the survey.

© All gamma surveys will be performed with the gamma
detector at approximately 1-m from the soil surface.

(2) Soil Sample Surveys.

(a) All soil samples will be randomly selected. For the
' purpose of this survey, the soil surface is defined as the top 15
cm of soil. Soil samples will be analyzed for gross alpha, gross
beta-gamma, and gamma emitting isotope activities. All sample
locations will be posted/marked with an identifiable marker, such
as a flag or stake.

(b) The subsurface backgfound.samples in the Troop

Assembly Area will be collected in a systematic “Z” pattern. The
area will be up gradient from and geologically similar to the area
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of the burial mound. Surface soil samples will be procured from
this area and submitted for laboratory analysis. The area will be
made up of 2-10 meter by 10 meter grids with sampling locations in
the center of each grid and at the mid-point between the grid
center and grid corners (this pattern is typically referred to as
the standard “Z” pattern). A core sampler will be used to collect
10 background samples. The soil samples will be collected to a
depth of 12 feet below the soil surface. This sampling depth is an
integral multiple of the 4 foot sampling tube depth that collects
samples at least 3 feet below the known burial depth (8 feet).

. (3) Water Sample Surveys. Water samples will be collectéd
from available surface water sources including any run-off areas:
from the burial mound (no well or tap water sources are available
at this site). All background water samples will be collected up
gradient from the survey site. Water sample analyses will be
performed in accordance with the RAP Analytical Protocols.

5.2. Burial Mound Survey. The Burial Mound has been classified as
an Affected Open Land Area as defined in NUREG/CR-5849. The
classification of this area as “affected” was confirmed during the
scoping survey by in-situ gamma spectroscopy with a 3x3 inch sodium
iodide detector (NaI(Tl)) and the identification:of 23 “hot spots”
which were greater than 2 times background by audible surface
scanning with a 2 inch diameter, 2 millimeter thick NaI(T1l)
detector. The in-situ analysis confirmed the presence of both
cesium-137 and cobalt-60 in the burial mound. Preliminary analysis
of the scoping survey data indicate the “hot spots” exhibit both
point-source and distributed source characteristics.

a.. Instrumentation Survey. Field survey meters will be within
current calibration. All survey meters will have operational
~checks performed on them with an appropriate radioactive check
source prior to starting the field surveys, and periodically during
‘the survey work. -

(1) The site has been 100% scanned with a gamma survey
meter matched with a thin crystal sodium iodide detector. The
detector was held within 6 inches of the soil surface.

(2) Areas with count rates greater than twice the measured
background have been flagged.

(3) After the core samples have been removed (see Soil
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Samples below), the boreholes will be logged with a sodium iodide
detector each foot (approximately 0.30 m) from the surface to the
bottom of the borehole. The detector reading will be zeroed at
each position and allowed to acquire counts for a minimum of 1
minute. The instrument reading will then be recorded with the
location information.

b. Soil Samples.

(1) Surface soil samples will be collected from grid
centers and areas near selected “hot spots” from the survey site
and submitted for laboratory analysis. All soil samples collected
will be analyzed for gross alpha, gross beta—-gamma, and gamma yyﬂ
emitting isotope activities.

(2) Core samples will be collected in a systematic -
triangular pattern as recommended by the Environmental Protection
Agency in report number 230/02-99-042 titled Methods for Evaluating
the Attainment of Cleanup Standards Volume 1l: Soils and Solid
Media. A graphical representation of the pattern and the numbering
system is attached as Figure 1. Since burial trenches were
normally 6-8 feet deep during this time frame, each core location
will be sampled to a maximum depth of 12 feet below the mounds
surrounding surface (e.g. if the mound surface is 6 feet above the
surrounding surface, the maximum core depth would be 18 feet (6
feet for the mound and 12 feet for the trench).

c. Water Samples.

(1) Fort McClellan currently has no Ground Water
Monitoring Wells or tap water sources in the vicinity of the burial
mound. There is apparently a drinking water well located
approximately 350 meters NNE of the burial mound at Rideout Hall.
.Current data suggests it may be upgradient from the burial mound,
‘but the data is not definitive. -

(2) Surface water run-off samples may be collected in the
vicinity of the burial mound if available. All samples collected
will be analyzed for gross alpha activity, gross beta-gamma
activity, and gamma emitting isotopes.

6. Lghoia;o;y Analysig. All laboratory analyses will be performed
by USACHPPM, Radioisotope Analysis Program (RAP), which maintains
multiple certifications including the EPA and A2LA.
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a. Samples will be analyzed in accordance with USACHPPM, RAP
protocols and procedures. Soil samples and water samples analysis
will be performed at USACHPPM.

b. All laboratory samples will be controlled in accordance
with USACHPPM chain of custody protocol.

7. OQuality Asgsurance and Quality Control (QA and QC).

a. Field survey instruments will be checked daily with a
radioactive check source before use. Field QA will consist of
blank 'samples since split and duplicate samples are not feasible
with the sampling method to be used.

b. The QA for laboratory instruments will be performed by RAP,
USACHPPM. Laboratory QA/QC such as sample spikes and background
controls will be implemented by RAP as appropriate. :

8. Sample Contamination Management. ‘ TP

a. Disposable gloves and splash protective apparel (i.e.;, <.
saranex aprons, face shields) will be worn when appropriate. Since
the soil sampling method effectively isolates each sample, gloves
will be changed when integrity is compromised or monitoring results
indicate contamination.

b. Sample collection equipment will be wiped clean with maslin
cloths (mineral oil treated yellow dust cloths) between each
sample. All disposable equipment will be used one time only.
Equipment cleaning material will be collected, monitored and
controlled.

c. All sample containers will be placed in a secondary
«container and shipped to USACHPPM via express common carrier or
returned with USACHPPM survey equipment and vehicles.

9. General Safety Plan. General site safety is covered in the
attached Site Safety Plan for Rideout Field, Fort McClellan, AL 8
January - 19 January 1996.

10. Survey Data. Survey and Laboratory data will be used to
provide recommendations for release of the site for unrestricted
use or site remediation work plans. If radiological contamination
is observed above acceptable levels, USACHPPM will provide
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necessary recommendations to assist in the remediation effort.
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Figure 1.

Pelham Range
Burial Mound, Rideout Field
Fort McClellan, Alabama
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SITE SAFETY PLAN
RIDEOUT FIELD SITE
FORT MCCLELLAN, ALABAMA
PROJECT NUMBER 27-83-0987
AUGUST 1995 - SEPTEMBER 1995

1. INTRODUCTION. Safety is the responsibility of everyone
involved in every aspect of this survey. It will be the number
one concern and under no circumstance will any compromises be

made on established safety standards.
2. ORGANIZATION AND RESPONSIBILITIES.

a. Harris Edge
Program Manager
- Industrial Health Physics Program
U.S. Army Center for Health Promotion and Preventive
Medicine (Provisional) [USACHPPM (Prov)}]

b. Frances Szrom
Project and Site Safety Manager
USACHPPM (Prov)

c. Michael Bush
Co-Project and Site Safety Manager
USACHPPM (Prov)

a. Barthel F. Truffa, III
Health Physics Consultant -
Nuclear Support Services

3. SCOPE OF WORK.

a. Purpose. The purpose of these radiological termination
surveys is to produce the data to demonstrate that all
radiological parameters are in compliance with current applicable
Federal, State and local radiological guidelines for release of
the areas for unrestricted use.

b. Project Description. Rideout Field, Fort McClellan, AL
had been used as a radioactive waste burial site (1959) and
radiological training area (1965-1972 and earlier). Records
indicate the waste was removed (1970's) and disposed at licensed
Nuclear Regulatory Commission (NRC) disposal facilities.
However, adequate termination surveys were not performed.
Therefore, radiological surveys will be performed following the
guidelines currently available in NUREG/CR-5849, “Manual for

- Conducting Radzoloqxcal Surveys in Support of License

Termination®. - This survey has been classified as a scoping
survey as defined in NUREG/CR-5849. Radiological sampling will
comprise survey instrumentation readings and if warranted,
surface soil samples (from surface to 15 centimeter depth).
Gamma survey instrumentation will be used to scan for elevated
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readings. All areas with readings that exceed the limits
established in the attached work plan will be identified and
marked for further characterization. All characterization
surveys will be performed in accordance with the requirements
listed in NUREG/CR-5849. The Rideout Field site contains two
areas of concern: the radiological burial area and the
radiological training area. The radiological burial area is
believed to be the dirt mound adjacent to the north most access
road between Center Line and West Perimeter Roads of Rideout
Field. The radiological training area (1965-1972) was located
along the southern end of Center Line Road. An older (prior to
1965) radiological training area is also believed to. have existed
in this same arra. The work to be performed is detailed in the
Survey Plan for Rideout FPield, Pelham Range, Fort McClellan, AL,
30 August 1995 - 16 September 1995, which is attached.

. €. Personnel. The personnel that will be involved on site
are listed in paragraphs 2b through 2d above. . Either the project
manager or co-project manager will be present during on site
operations. While on site the survey team may be accompanied by
Fort McClellan personnel, .as designated by the installation
‘radiation protection officer. :

d. Medical Surveillance. AaAll USACHPPM personnel involved
in this survey are included in the medical monitoxing program
through Kirk Army Health Clinic at Aberdeen Proving Ground -
Edgewood, Maryland.

4. SITE SPECIFIC HAZARD ANALYSIS.

a. Biological Hazards. Snakes, ticks, and other pests, as
well as poisonous plants, are typically found in wooded and field
areas in Fort McClellan, AL during the summer months. Therefore,
snakes, ticks and poisonous plants will be a significant hazard
to the survey personnel. The Fort McClellan Radiation Protection
Officer or safety qualified designee will provide training to all
survey personnel of the indigenous pests, poisonous plants and
hazard minimization techniques prior to start of the field work.
Those techniques will be incorporated into the daily work
procedures.

b. Chemical Hazards. None apparent.

€. Climatic Hazards/Temperature. Given the timing of this
survey, hot weather may present a problem. Fluids, frequent work
breaks and light weight coveralls will be used to mitigate warm
weather effects. However, if conditions warrant, such as heat
alerts or heat advisories in the Fort McClellan area, work will
cease until conditions improve. The Fort McClellan Radiation
Protection Officer or safety qualified designee will review heat
alert/advisory procedures with all survey personnel prior to
start of the field work. These procedures will be incorporated
into the daily work procedures.
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d. Electrical/Utility. None apparent.
e. Flammable/Explosive. None apparent.
f. Ordnance. None apparent.

g. Infectious. None apparent.

h. Oxygen/Confined Space. None apparent.

i. Physical Hazards. Physical hazards are not nomll&f?
associated with the radiation survey equipment.

j. Noise. Noise is not associated with the radiation -
survey equipment. .

k. Radioactive. The survey plan is attached and has been

developed to incorporate radiation protection procedures during

the survey. The attached survey plan, along with this safety
plan, are staffed with the local Radiation Protection Officer forx
concurrence. The radiation protection plan ensures that
personnel exposures are kept as low as reasonably achievable.
Personnel dosimetry and other appropriate radiation protection
devices, will be used to monitor all personnel that enter
radiation fields of 2 millirads per hour or greater. Since
re-suspension of radioactive material (Co-60 and Cs-137) is
possible the survey plan includes air filter sampling procedures,
result interpretation and appropriate safety actions to be taken
based on these air sample monitoring results.

1. Personal Protective Equipment. Steel toed safety
boots/shoes will be worn at all times. Safety glasses will be
worn as necessary. Light duty work gloves may be used to protect
from cuts and abrasions as long as the field radiation survey
equipment indicate readings less than 3 times the background
count rate. Latex or rubber gloves will be used while sampling,
if field radiation survey equipment exceed 3 times the background
count rate. Shoe covers and light weight coveralls will be used
at a minimum during the survey of the areas of concern. The need
for cloth/paper hoods, double gloving (work gloves over latex ox
rubber gloves) and respiratory protection is addressed in the
attached work plan. Respiratory protection may be required since
re-gsuspension of radioactive materials is possible. The results
of the air sample monitoring will be used to determine the need

for respirators and bioassay samples, as detailed in the attached
work plan.

m. Decontamination Procedures. A radiological clean area
will be established near the survey site. Potentially
contaminated clothing, gloves, shoe covers and equipment will be
collected before entering the clean area. Personnel will be
monitored (frisked) with a low level survey meter when leaving
the work area and prior to entering the radiological clean area.
Personnel found to have radioclogical contamination on them
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qreater than 2 times background will be required to decontamxnate
prior to leaving the contaminated area. Personnel and equlpment;

decontamination will be accomplished with soap and water rinses,

as necessary.

n. Emergency Procedures. The survey team will have
cellular communications available to request emergency medical
support and contact necessary Fort McClellan personnel.

Illnesses and injuries will be directed to the local medical
support centers. Emergency medical services are available
through the Ambulance Service which has an MOU with Ft.
McClellan, AL. The ambulance service phone number is (205) 848-
2345. The ambulance service will transport medical emergencies
to Noble Army Community Hospital (205) 848-2152 or Jacksonville
Hospital (205) 435-4970.

S. NOTIFICATION. Pre-entry safety and worxk briefings will be
held prior to daily work commencement. ° The briefings will
consist of the familiarization of pro:ect personnel with the
survey locations and methodologies, site safety procedures, and
emergency response procedures. The following individuals
aclu:owledge that they have been notified of the contents of this
site safety and health plan, understand its requirements, and
agree to comply with the identified procedures:

Name Signature Date
Frances Szrom ',/(. ) 4(7: 25" Q_ﬁ 95~

Michael Bush %M/M_ 2s Aoc. <is™

Barthel F. Truffa, III &MM Ay

PREPARED BY:

ﬁ«,/&z’ A5 leg 757

FRANCES SZROM DATE

Project Manager/Site Safety Managex
Industrial Health Physics Program -
USACHPPM h
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AL,

REVIEWED BY:

,{/M &34 g}{fy”

HARRIS EDGE (
Program Manager

Industrial Health Physics Program
USACHPPM

ost’é-ff’
. JACOBSON DATE

Safety and Occupational Health Manager
USACHPPM

_ -
6 Joﬁ wﬂu‘zw/'/ — paTE 30 7AX-95

Health Physicist
Radiation Protection Officer
Fort McClellan, Alabama
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Please Note: The following copy of the 8-19 January 1996
Site Safety Plan was reproduced from a computer file,
since the original printed copy with signatures was lost.

SITE SAFETY PLAN
RIDEOUT FIELD SITE
FORT MCCLELLAN, ALABAMA
PROJECT NUMBER 27-MH-0987
8 JANUARY - 19 JANUARY 1996

1. INTRODUCTION. Safety is the responsibility of everyone
involved in every aspect of this survey. It will be the number one
concern and under no circumstance will any compromises be made on
established safety standards. T

2. ORGANIZATION AND RESPONSIBILITIES.

a. Harris Edge
Program Manager
Industrial Health Physics Program
U.S. Army Center for Health Promotion and Preventive Medicine
USACHEEM

b. Frances Szrom
Project and Site Safety Manager
USACHPPM

c. Michael Bush
Co-Project and Site Safety Manager
USACHPPM

d. Barthel F. Truffa, III
Health Physics Consultant
Nuclear Support Services

e. I. Richard Kestner
Engineering Technician
USACHPPM

f. Michael Stewart
Medical Laboratory Technician
USACHPPM
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g. Amy L. Bigger
Medical Laboratory Technician
USACHPPM

3. SCOPE OF WORK.

a. Purpose. The purpose of these radiological surveys is to
produce the data to demonstrate that all radiological parameters
are in compliance with current applicable Federal, State and local

radiological guidelines for release of the areas for unrestricted
use.

b. Project Description. Rideout Field, Fort McClellan, AL had
been used as a radioactive waste burial site (1959) and
radiological training area (1965-1972 and earlier). . Records
indicate the waste was removed (1970's) and disposed at licensed
Nuclear Requlatory Commission (NRC) disposal facilities. However,
adequate termination surveys were not performed. Therefore,
radiological surveys will be performed following the guidelines
currently available in NUREG/CR-5849, "Manual for Conducting -
Radiological Surveys in Support of License Termination". This
survey has been classified as a final survey as defined in
NUREG/CR-5849. Radiological sampling will comprise survey
instrumentation readings and subsurface soil samples (from surface
to 12 feet below the mounds surrounding surface). Gamma survey
instrumentation will be used to scan the bore holes for elevated
readings. Equipment, such as the GeoProbe, which is a hydraulic
push sampler, will be used to collect the samples. The burial
mound is oblong in shape and is approximately 25 meters long by 15
meters wide and is located at coordinates 593300 meters East,
3732500 meters North in Universal Transverse Mercator (UTM) Grid
Zone 16. The work to be performed is detailed in the Survey

Protocol No. 27-MH-0987RA-P-96 for Fort McClellan, AL to which this
appendix is attached. ' -

c. Personnel. The personnel that will be involved on site are
listed in paragraphs 2b through 2g above. Either the project
manager or co-project manager will be present during on site
operations. While on site the survey team may be accompanied by

Fort McClellan safety qualified personnel as designated by the
installation safety manager.

d. Medical Surveillance. All USACHPPM personnel involved in
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d. Medical Surveillance. All USACHPPM personnel involved in
this survey are included in the medical monitoring program through
Kirk Army Health Clinic at Aberdeen Proving Ground - Edgewood,
Maryland.

4. SITE SPECIFIC HAZARD ANALYSIS.

a. Biological Hazards. Snakes, ticks, and other pests, as well
as poisonous plants, are typically found in wooded and field areas
in Fort McClellan, AL during the spring to fall seasons. This
survey will be performed during the winter months, therefore
snakes, ticks and poisonous plants will not be a 51gn1flcant hazard
to the survey personnel.

b. Chemical Hazards. None apparent.

c. Climatic Hazards/Temperature. Given the timing of this
survey, cold weather changing to warm weather may present a
problem. Warm-layered clothing and frequent work breaks may be
used to mitigate cold weather effects. The doffing of layered
clothing will be used to mitigate the effects of warming
temperatures. However, if conditions warrant, such as extremely
low temperatures, heavy rain or wind, work will cease until
conditions improve. The Fort McClellan Radiation Protection
Officer or safety qualified designee will review cold advisory
procedures with all survey personnel prior to start of the field
work. These procedures will be incorporated into the daily work
procedures.

d. Eiectrical/Utility. None apparent.

e. Flammable/Explosive. None apparent.

f. Ordnance. None apparent.

g. Infectious. None apparent.

h. Oxygen/Confined Space. None apparent.

I. Physical Hazards. Numerous physical hazards are associated
with hydraulic push sampling equipment. Care will be taken at all

times and instructions for safe and proper operation from the

equipment operator will be followed by all survey personnel at all
times.
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j. Noise. Noise is a concern for the equipment operator and
nearby personnel. Therefore, the operator and nearby personnel
will wear ear plugs/muffs.

k. Radioactive. The survey protocol to which this appendix is
attached has been developed to incorporate radiation protection
procedures during the survey. The survey protocol, along with this
safety plan, are staffed with the local Radiation Protection
Officer for concurrence. The radiation protection plan ensures
that personnel exposures are kept as low as reasonably -achievable.
Personnel dosimetry and other appropriate radiation protection
devices, will be used to monitor all personnel that enter radiation
fields of 2 millirad per hour or greater.

Air sémples may be collected when appropriate to assist in
determining potential radionuclide airborne concentrations. Air
samples will be collected, counted, and results interpreted as
below. :

Air samples collected during the scoping survey were submitted for
laboratory screening. The results showed no detectable Co-60, Cs-
137, or Natural Thorium daughter gamma emissions. Although this
was the desired result, air sampling will continue due to the
aggressive nature of the subsurface soil sampling method to be
utilized.

The HI-Q or other appropriate portable air sampler will be
positioned on the downwind side and at breathing zone height for
the collection of air samples during the acquisition of soil
samples. Samples will be collected for at least 20 minutes, the
air flow rate at the start and end of the air sample collection
period"will be recorded. After the air sample is collected, the
air filter will be analyzed by gamma spectroscopy for Co-60 and Cs-
137 with a portable Canberra MCA with a 3" x 3" Nal detector. As
.long as Co-60 and Cs-137 are not present in the air sample gamma
spectrum, the survey will continue with the previously :established
radiation safety procedures. If any Co-60 or Cs-137 is present,
the following additional radiation safety issues will be addressed
and appropriate procedures implemented:

The survey team will vacate the area through the established
egress path, leaving coveralls, shoe covers, and gloves. The
Installation RPO will be notified immediately.
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Nasal swipes will be taken from each member of the survey team
and sent back to the USACHPPM-RAP laboratory for priority
analysis.

The air filter will then be analyzed by Koval’s method to
determine the activity in air due to the long lived isotopes
on the air filter. This result will be used to determine if
10% of the Annual Limit of Intake (ALI) via inhalation for the
particular isotope(s) could have been exceeded or will be
exceeded during the remaining field survey time (Co-60, class
Y, ALI via inhalation = 30 microcuries, Derived Air
Concentration (DAC) = le-8 microcuries per milliliter of air,
effective half-life = 10 days; Cs-137, class Y, ALI via
inhalation = le+5 microcuries, DAC = 5e-5 microcuries per
milliliter of air, effective half-life = 70 days.)

If 10% of the ALI could have been exceeded the air filter
sample will then be returned to the USACHPPM-RAP laboratory
for a priority quantitative gamma spectral analysis.

A 24 hour urine bioassay will be collected from each survey
team member starting approximately 24 hours after the
exposure. Weekly 24 hour urine bioassay samples will be
collected thereafter or as determined in consultation with
Medical Health Physics and the USACHPPM-RAP laboratory.
(Prior to departing USACHPPM for Ft. McClellan all survey
members will provide a pre-survey 24 hour urine bioassay
sample to the USACHPPM-RAP laboratory. This sample will be

analyzed only if the onsite air sampling results warrant such
action.)

Based on the USACHPPM-RAP quantitative gamma spectral air
filter results, nasal swipe results and remaining field survey
time a decision will be made to determine if respiratory
protection is required for survey team members. If 10% of the
ALI for the isotope(s) of concern can be exceeded in the
remaining survey time then respiratory protection will be used
by the survey team members. If survey members are required to
wear respirators then the survey schedule will be re-adjusted
as necessary taking into account the heat, humidity and
reduced air intake of the individuals. Protective clothing
will consist of coveralls, work gloves over latex or rubber
gloves, cloth or paper hoods and shoe coverings.
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1. Personal Protective Equipment. Steel toed safety boots/shoes
will be worn at all times. Safety glasses will be worn as
necessary. Ear plugs/muffs will be worn as necessary. Hard hats
will be worn by the equipment operator and nearby personnel. Light
duty work gloves may be used to protect from cuts and abrasions as
long as the field radiation survey equipment indicate readings less
than 3 times the background count rate. Latex or rubber gloves
will be used while sampling, if field radiation survey equipment
exceed 3 times the background count rate. Shoe covers and light
weight coveralls will be used at a minimum during the survey of the
areas of concern. The need for cloth/paper hoods, Tyvek, double
gloving (work gloves over latex or rubber gloves) and respiratory
protection is addressed in the survey protocol and this appendix.
Respiratory protection may be required since re-suspension of
radioactive materials is possible. The results of the air sample
monitoring will be used to determine the need for respirators and
bioassay samples, as detailed in this appendix. If required,
respirators and fit testing will be coordinated through the Ft.-
McClellan RPO’s office.

m. Decontamination Procedures. A radiological clean area will
be established near the survey site. Potentially contaminated
clothing, gloves, shoe covers and equipment will ‘be collected
before entering the clean area. Personnel will be monitored
(frisked) with a low level survey meter when leaving the work area
and prior to entering the radiological clean area. Personnel found
to have radiological contamination on them greater than 2 times
background will be required to decontaminate prior to leaving the
contaminated area. Personnel and equipment decontamination will be
accomplished with soap and water rinses, as necessary.

n. Emergency Procedures. The survey team will have cellular
communications available to request emergency medical support and
contact necessary Fort McClellan personnel. Illnesses and injuries
will be directed to the local medical support centers. Emergency
"medical services are available through the Ambulance Service which
has an MOU with Ft. McClellan, AL. The ambulance service phone
number is (205) 848-2345. The ambulance service will transport
medical emergencies to Noble Army Community Hospital (205) 848-2152
or Jacksonville Hospital (205) 435-4970.

5. NOTIFICATION. Pre-entry safety and work briefings will be held

prior to daily work commencement. The briefings will consist of
the familiarization of project personnel with the survey locations
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and methodologies, site safety procedures, and emergency response
procedures. The following individuals acknowledge that they have
been notified of the contents of this site safety and health plan,
understand its requirements, and agree to comply with the
identified procedures:

Name Signature Date

rances Szrom

Michael Bush

Barthel F. Truffa, III

I. Richard Kestner

Michael Stewart

Amy L. Bigger
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PREPARED BY:

FRANCES SZROM DATE

Project Manager/Site Safety Manager
Industrial Health Physics Program
USACHPPM

REVIEWED BY:

HARRIS EDGE DATE

Program Manager

Industrial Health Physics Program
USACHPPM

CONCURRENCE BY:

CREIGHTON P. JACOBSON DATE
Safety and Occupational Health Manager
USACHPPM

JOHN W. MAY DATE

Health Physicist

Radiation Protection Officer
Fort McClellan, Alabama
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APPENDIX E

Instrumentation and Laboratory Analyses

I. Field Survey Instrumentation:

A. Eberline Smart Portable (ESP), Model ESP-2, SN 355:

calibrated 19 January 1995. The ESP-2 was mated with the following
radiation detectors: :

1. Eberline Model SPA-3 Scintillation Probe Assembly for
measuring gamma exposure rate.

2. Eberline Model HP-270 energy compénsated metal GM

detector for measuring gamma exposure rate and detecting beta
radiation.

B. Eberline Smart Portable (ESP), Model ESP-2, SN 1447.

calibrated 7 December 1994. The ESP-2 was mated with the following
radiation detectors: '

1. Eberline Model HP-210T tungsten shielded thin window GM
detector for measuring beta-gamma count rates.

2. Eberline Model AC-3 Zinc Sulfide Scintillation detector
for dété&cting alpha count rates. e

3. Eberline Model SPA-3 Scintillation Probe Assembly for
measuring gamma exposure rate.

. C. Eberline Analog Smart Portable (ASP), Model ASP-1, SN 2871
calibrated 11 October 1994. The ASP-1 was mated with the following
radiation detector: Eberline Model PG-2 plutonium.gamma thin

‘crystal sodium iodide detector for detection of low energy gamma
and x-rays.

D. Ludlum Model 2350 Data Logger, SN 98629, calibrated
1 February 1995. The 2350 was mated to the following detector:
Ludlum.Model 44-2 l-inch by 1l-inch Sodium Iodide detector, SN PR
109560, for the measurement of gamma exposure rates.
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II. Laboratory Instrumentation:

A. Tennelec Model LB 5100, Alpha/Beta Gas-flow Proportional
Counting System, SN: 52259-1. .

B. Tennelec Model LB 5100, Alpha/Beta Gas-flow Proportional
Counting System, SN: 57259-2.

C. Ortec Gamma Spectral Analyzer, Model GEM-LB-47220-S, with
High Purity Germanium Detector, SN: 25-pP-95S.

- Q? Ortec Gamma Spectral Analyzer, Model GMX-15185-S, with
High Purity Germanium Detector, SN: 22-N-71XA.

ITI. Laboratory Analyses.

A. Phase I - Scoping Survey Surface Soil Sample Analyses.
The RCCCD Radiological Laboratory’s routine procedures were '
followed for the yross alpha activity, gross beta-gamma activity
and gamma spectral analyses. The routine soil sample preparation
were followed. Each soil sample was dried in a forced air furnace.
After allowing to dry overnight, all rocks, plant roots, and other
materials were screened from the soil.

1. Gross Alpha and Gross Beta. An 0.1 gram aliquot of
dried soil was fixed into a pre-weighed planchet. The sample
planchet was then counted in a gas flow proportional counter for
gross alpha and gross beta activity. Efficiency and absorption
factors were calculated based on areal density efficiency curves.
In addition, duplicate analyses were performed on several soil
samples.

2. Gamma Spectral Analyses. An 100. gram -aliquot of
‘dried soil was placed in a calibrated soil geometry container.
Each soil sample was counted for 100 minutes on a high purity
" germanium detector (HPGe) or germanium drifted lithium (GeLi)
detector. Results for Co-60, Cs-137, K-40, Ac-228, Bi-214, and Pb-
214 were reported.

B. Phase II - Characterization Survey Core Soil Sample
Analyseés. Due to the number of samples collected in the
characterization survey, the RCCCD Radiological Laboratory’s
routine procedures were modified. The modifications are described
in paragraphs VI.D.l.e and VI.Dl1.1.f of this report.
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Table F-1. Reconnaissance Background Exposure Rate Measurements
Location Grid Reuter Stokes (pR/hr) ESP-2/SPA-3
Description Coordinates | Average Max | Min |Std Dev |{(BR/hr)
Recon Bkg-1 94573510 7.7 9.3] 6.6 0.4 4.78
Recon Bkg-2 94303430 9.7 11.6] 8.3 0.4 7.53
Recon Bkg-3 93703340 6.9 8.3] 5.8 0.4 3.99
Recon -Bkg-4 93633282 7.8 9.1] 6.5 0.4 4.51
Recon ‘Bkg-5 94003230 7.6 10{ 6.7 0.4 4.84
Recon Bkg-6 93863211 8.1 10.5 7 0.4 4.97
Recon Bkg-7 93833117 8.4 9.8/ 7.3 0.4 5.31
Recon Bkg-8 93543070 9.3 11.2] 8.1 0.5 6.34
Recon Bkg-9 93063020 8.6 10 7.6 0.4 5.63
Recon Bkg-10 92422940 8.3 9.4f 7.5 0.4 4.96

TABLE F-2. Troop Assembly Background Survey Unit Exposure Rate

- B Measurements

Location Grid Reuter Stokes (pR/hr) ESP-2/SPA-3
Description Coordinates | average Max | Min {std Dev |(BR/hr)
BKG Al-1 - ' - —-— —— - 5.74
BKG Al-2 —— —— — - —— 5.77
BKG Al-3 — 8.6 9.7 7.2 0.4 5.71
BKG Al-4 - - -— —— —— 5.65
|BKG A1-5 — —— -—f - - 5.9
|BKG B1-1 - - - - . - 5.8
BKG B1-2 —-— —— - - ~— 5.7
BKG B1-3 - 8.7 10.2] 7.6 0.4 5.76
BKG B1-4 - - —— -— - 5.72
BKG - - - - - 5.89
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Table F-3. Burial Mound Survey Unit Exposure Rate Measurements
Location Grid Reuter Stokes (puR/hr) ESP-2/SPA-3
Description Coordinates Average| Max . | Min |Std Dev |{(BR/hr)

BM Al-3 —— 8.2 10.2[ 7.2 0.4 5.2
BM B1-3 - 8.1 10] 7.1 0.4 5.07
BM C1-3 — 9.6/ 11.2| 8.5 0.4 - .6.16
BM D1-3 —— 8.9{ 10.7| 7.7 0.4 ~+5:99
BM A2-3 - 7.8 9.1 6.5 0.4 4,8
BM B2-3 -— 8.3 9.7 6.8 0.4 5:37
BM C2-3 - 9.9 11.7] 8.3 0.5 6.53
BM D2-3 - 8.4 9.7 7.5 0.4 5.53
Table F-4. Troop Assembly Background Survey Unit and Burial Mound
Survey Unit Scanning Survey Results
Location Lane |[Surve ASP-1/PG-2 (cpm) Hot Spot
Description Number |yor Average Max Min {cpm (ID#)
BKG Al 1 BFT 1500 1700 1300 -
BKG Al 2 BET 1400 1600 1200 -
BKG Al 3 BFT 1500 1600 1200 -—
BKG Al 4 BFT 1600 1800 1400 -
|IBKG Al 5 BFT 1400 1600 1300 -
IBKG Al 6 BFT 1500 1800 1300 -
BKG Al 7 BFT 1500 1900 1300 -
BKG Al 8 BET 1600 1800 1400 -
BKG Al 9 BFT 1400 1600 1300 —
BKG Al 10 BFT 1400 1700 1300 ——
BKG BY 1 BFT 1600 1800 1400 ——
BKG B1 2 BET 1400 1600 1200 —
BKG Bl 3 BET 1400 1700 1200 ——
BKG Bl 4 BET 1500 1800 1300 -

F-3
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Table F-4. Troop Assembly Background Survey Unit and Burial Mound
Survey Unit Scanning Survey Results

Location Lane |Surve ASP-1/PG-2 (cpm) Hot Spot

Description Number |yor Average Max Min cpm(ID#)

BKG B1 5 BFT 1500 1800 1200 -

BKG B1 6 BFT 1400 1600 1200 | -

BKG R1 7 BFT 1400 1600 1200 -
|BKG B1. 8 BET 1500 1700 1300 e—— i)
|BKG Bl 9 BFT 1400 1600 1300 —

BKG B1 10 BFT 1400 1600 1200

BM Al 1 BFT 1200 1400 - 1100

BM Al 2 BET 1300 1500 1100

BM Al 3 BET 1300 1400 1100 T negd

BM Al 4 T BFT 1300 1400 1100 | = =T

BM Al 5 BET 1300 1500 1100 -

BM Al 6 BFT 1200 1400 1000 T =

BM Al 7 BET 1400 1600 1200 -

BM Al 8 BET 1200 1400 1100 -

BM Al 9 BET 1300 1400 1100 -

BM Al 10 BFT 1300 1500 1000 -

BM A2 1

BM A2 2 Survey lanes blocked by tank.

BM A2 3

BM A2 4

BM A2 5 BET 1200 1400 1000 -
|BM A2 . 6 BET 1200 1400 1000 -
.|BM A2 7 BET 1300 1500 1100 ——

BM A2 8 BET 1200 1400 1100 ' -

BM A2 9 BFT 1200 1400 1000 -—

BM A2 10 BFT 1200 1400 1000 ——

BM B1 1 MJB 1200 1400 1100 ——

BM B1l° 2 MJB 1200 1400 1100 —

BM B1 3 MJB 1300 1400 1100 ——

BM B1 4 MJB 1300 1500 1200 -—

BM B1 5 MJB 1300 1400 1100 -
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Table F-4. Troop Assembly Background Survey Unit and Burial Mound
Survey Unit Scanning Survey Results

Location Lane [Surve ASP-1/PG-2 (cpm) Hot Spot

Description Number |yor Average Max Min cpm (ID#)

BM B1 6 MJB 1300 1400 1100 —

BM B1 7 MJB 1200 1400 1100 -

BM Bl 8 MJB 1400 1600 -1 --1300 S

BM B1 9 MJB 1400 1700 1200 -_—

BM B1 10 MJB 1400 1400 1200 _—

BM B2 ' 1 MJB 1300 1400 1100 BN

BM B2 2 MJB 1200 1400 1100 —= E

BM B2 3 MJB 1200 1400 1100 —_— x

BM B2 4 MJB 1300 1400 1100 _—

BM B2 5 MJB 1400 1500 1200 -

BM B2 6 MJB 1400 1600 1300 -

BM B2 7 MJB 1400 1700 < 1200 -

BM B2 8 MJB 1400 1700 | 1200 -

BM B2 9 MJB 1600 1800 1300 -

BM B2 10 MJB 1500 1800 1400 -

BM C1 1 BET 1300 1600 1200 . —-

BM C1 2 BET 1500 1700 1300 -

BM C1 3 BFT 1600 1800 1400 - ——

BM C1 "4 BET 1600 1800 1500 -

BM C1 5 BFT 1600 1800 1400 —_

BM C1 6 BET 1600 2000 1200 —_

BM C1 7 BEFT 1900 3400  {. 1300 3400 (HS3)

|BM c1 8 BET 2400 5600 1200 5600 (HSS),
5000 (HS6),
4300 (HS7)

BM C1 9 BET 2000 5600 1400 3000 (HS8),
5600 (HS9),
4700 (HS10)
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Table F-4. Troop Assembly Background Survey Unit and Burial Mound
Survey Unit Scanning Survey Results
Location Lane |Surve ASP-1/PG-2 (cpm) Hot Spot
Description Number [yor Average Max Min cpm (ID#)
BM C1 10 BFT 2600 5400 1200 4200 (HS11),
5400 (HS12),
r 3200 (HS13),
S 4000 (HS14),
. 3200 (HS15);
- 3200 (HS16):
BM C2 ° 1 BFT 1400 1600 1200 o
BM C2 2 BET 1600 1900 1400 T
BM C2 3 BET 2000 2700 1600 == T
BM C2 4 BFT | 2200 4000 1400 3100 (HS1),
4000 (HS2) -
BM C2 5 BET 1500 1900 1200 ——
BM C2 6 BFT 1400 1800 1200 ——
BM C2 7 BFT 1500 1800 1200 -
BM C2 8 BFT~| 1700 4200 1200 4200 (HS4)
BM C2 9 BET 1500 2200 1200 -
BM C2 10 BET 1400 1800 1200 ——
BM D1 1 MJB 2000 5400 1200 5400 (HS17)
BM D1 2 MJB 1700 3600 1300 3600 (HS18)
BM D1 3 MJB 1600 4600 1300 4600 (HS19)
BM D1 4 MJB 1600 18000 1200 18000 (HS20),
112000 (HS21),
7400 (HS22),
6200 (HS23)
‘|BM D1 5 MJB 2000 3800~* 1200 *due to HS21
BM D1 6 MJB 1400 1700 1200 ——
BM D1 7 MJB 1400 1600 1200 ——
BM D1 8 MJB 1300 1400 1200 -=
BM D1 9 MJB 1300 1500 . 1200 ——
BM D1 10 MJB 1300 1400 1100 -=
BM D2 1 MJB 1600 2000 1200 --
BM D2 2 MJB 1500 1700 1200 -

N
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Table F-4. Troop Assembly Background Survey Unit and Burial Mound
Survey Unit Scanning Survey Results
Location Lane |Surve ASP-1/PG-2 (cpm) Hot Spot
Description Number {yor Average Max Min cpm (ID#)
BM D2 3 MJB 1400 1600 1300 S
BM D2 4. MJB 1400 1500 1200 —
BM D2 5 MJB 1400 1600 1200 _
BM D2 6 MJB 1500 1200 1800 —_
BM D2 7 MJB 1400 1600 1200 -
BM D2 -8 MJB 1400 1600 1200 -
BM D2 9 MJB 1400 1500 - 1200 -
BM D2 10 MJB 1400 1500 1300 -
BM DO (Phasell) 1 MJB 1100 1200 1100 -
BM DO 2 MJB 1100 1300 1000 -
BM DO 3 MJB 1100 - 1200 1100 -
BM DO 4 MJB | 1100 1100 1000 —
BM DO 5 MJB 1100 1200 1000 -
BM DO 6 MJB 1100 1400 1000 -
BM DO 7 MJB 1000 1200 1000 -
BM DO 8 MJB 1300 1400 1000 -
BM DO 9 MJB 1200 1400 1000 -
BM DO 10 MJB 1200 1200 1000 -
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APPENDIX G
STATISTICS

Table G-1. Reconnaissance Background Surface Soil
Descriptive Statistics . . . . .

Table G-2. Troop Assembly Area Background Surface
Soil Descriptive Statistics . . . . . . . . . . .

Table G-3. Burial Mound Survey Unit Surface Soil
' Descriptive Statistics . . . . . . < < .. . < . .

Table G-4. Burial Mound Hot Spots Surface Soil
Descriptive Statistics . . . . . . . < o o o . .

Table G-5. Troop Assembly Area Background Core Soil
Samples Descriptive Statistics . . . . . . . . .

Table G-6. Burial Mound Survey Unit Soil Samples
Descriptive Statistics . . . . . . . . . o . . .
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Indust Radn Study No. 27-MH-0987-R2-97, Fort McClellan, AL,
29 Aug-15 Sep 95 and 14-28 Jan 96

APPENDIX H

FIGURES

Figure H-1. 01d and New Rideout Field Site Locations . . . . . H-2
Figure H-2. Burial Mound Foot Print and Sampling Grids GPS
Data . .« ¢ ¢ 4 i i e e e e 4 e e 4 e a4 4 4 e e e e e 2 e« o u . H-3

Figure H-3. Reconnaissance Backgrounds, .Burial Mound Survey Unit
and Troop Assembly Background Locations . . . . . . . . . . . . H-4

Figure H-4. Hot Spot Locations Relative to Survey Grid
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Figure H-5. Hot Spot Locations Relative to Survey Grids Cl1l, C2, D1
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Figure H-6. Soil Speck with Elevated cobalt-60 Activity Compared

to the Eye of a Needle . . ... . . . . . . . . . . . . . . . . HT7

Figure H-7. Soil Speck with Elevated Cobalt-60 Activity Compared.
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MEMORANDUM

SUBJECT: Establishment.of Cleanup Levels for CERCLA Sites with Radioactive
Contamination

FROM:  Stephen D. Luftig, DirectorSZIfL 5 (“779%

Office of Emergency and Remedial Response

" Larry Weinstock, Acting Director mW—

Office of Radiation and Indoor Air -

TO: Addressees

PURPOSE

This memorandum presents clarifying guidance for establishing protective
cleanup levels' for radioactive contamination at Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA) sites. The palicies.
stated in this memorandum are inclusive of all radioactive contaminants of concern at a

site including radon.? The directive is limited to providing guidance regarding the

_protection of human health and does not address levels necessary to protectecologlcal o
receptors. .

N

!This directive provides guidance on cleanup levels expressed as a risk, exposure, or dose level and not as a soil
concentration level. The concentration level for various media, such as soil, that corresponds to a given risk level should
be determined on a site-specific basis, based on factors such as the assumed land use and the physical characteristics (e.g.,
important surface features, soils, geology, hydro geology, meteorology, and ecology) at the site. This guidance does not
alter the National Oil and Hazardous Substances Pollution Contingency Plan ('NCP) expectations .camumg treatment of
“principal threat waste and the use of containment and institutional controls for low level threat waste.

2Since radon is not covered in some Federal radiation regulations it is important to note that the cleanup guidance
clarifications in this memorandum include radon. Attachment A is a listing of standards for radionuclides (including
radon) that may be applicable or relevant and appropriate requirements (ARARs) for Superfund sites.
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This document provides guidance to EPA staff. It also provides guidance to the
public and to the regulated community on how EPA intends that the National Qil and
Hazardous Substances Pollution Contingency Plan (NCP) be implemented. The
guidance is designed to describe EPA’s national policy on these issues. The document
does not, however, substitute for EPA's statutes or regulations, nor is it a regulation
itself. Thus, it cannot impose legally-binding requirements on EPA, States, or the
regulated community, and may not apply to a particular situation based upon the
circumstances. EPA may change this guidance in the future, as appropriate.

BACKGROUND

All remedial actions at CERCLA sites must be protective of human health and
the environment and comply with Applicable or Relevant and Appropriate
Requirements (ARARs) unless a waiver is justified. Cleanup levels for response
actions under CERCLA are developed based on site-specific risk assessments, ARARs,
and/or to-be-considered material® (TBCs).

A listing is attached of radiation standa_rds that are likely to be used as ARARs
to establish cleanup levels or to conduct remedial actions. Cleanup standards have been
under development by EPA under the Atomic Energy Act (AEA) and will be ARARs
under certain circumstances if issued.

- ARARs are often the ‘determining factor in establishing cleanup levels at
CERCLA sites. However, where ARARSs are not available or are not sufficiently
protective, EPA generally sets site-specific remediation levels for: 1) carcinogens at a
level that represents an excess upper bound lifetime cancer risk to an individual of
between 10 to 10%; and for 2) non-carcinogens such that the cumulative risks from
exposure will not result in adverse effects to human populations (including sensitive
sub-populations) that may be exposed during a lifetime or part of a lifetime,
incorporating an adequate margm of safety. (See 40 CFR 300.430(e)}(2)}iXAX2).)
Since all radionuclides are carcinogens, this guidance addresses carcinogenic risk. - If-
non-carcmogcmc risks are posed by specific radionuclides, those risks should be taken
into account in establishing cleanup levels or suitable remedial actions. The site-

specific level of cleanup is determined using the nine criteria specified in Section
300.430(e}(9)(iii) of the NCP.

3To-be-considzred material (TBCs) are non-promulgated advisories or guidance issued by Federal of State
govemnments that are not legally binding and do not have the status of potential ARARs. However, TBCs will be
considered along with ARARSs as part of the site risk assessment and may be used in determining the necessary level of
. cleanup for protection of health ‘and the environment.
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It is important to note that a new potential ARAR was recently promulgated :
NRC’s Radiological Criteria for License Termination (See 62 FR 39058, July 21,
1997). We expect that NRC's implementation of the rule for License Termination
(decommissioning rule) will result in cleanups within the Superfund risk range at the
vast majority of NRC sites. However, EPA has determined that the dose limits ——
established in this rule as promulgated generally will notprovide a protective basis for -
establishing preliminary remediation goals (PRGs) under CERCLA..* The NRC rule set
an allowable cleanup level of 25 millirem per year (equivalent to approximately 5 x 10
increased lifetime risk) as the primary standard with exemptions allowing dose limits of
up to 100 millirem per year (equivalent to approximately 2 x 10 increased lifetime
risk). Accordingly, while the NRC rule standard must be met (or waived) at sites where
it is applicable or relevant and appropriate, cleanups at these sites will typically have to
be more stringent than required by the NRC dose limits in order to meet the CERCLA
and NCP requirement to be protective.’ Guidance that provides for cleanups outside the
risk range (in general, cleanup levels exceeding 15 millirem per year which equates to
approximately 3 x 10 increased lifetime risk) is similarly not protective under
CERCLA and generally should not be used to establish cleanup levels.

The lack of a protective comprehensive set of regulatory cleanup levels for
radiation, together with the possibility of confusion as to the status of other Federal
Agency regulations and guidance as ARARs or TBCs, may cause uncertainty as to the
cleanup levels deemed protective under CERCLA. Until a protective comprehensive -
radiation cleanup rule is available, this guidance clarifies the Agency’s position on
CERCLA cleanup levels for radiation. .

OBJECTIVE

This guidance clarifies that cleanups of radlonuchdes are governed by the risk
range for all carcinogens established in the NCP when ARARSs are not available or are
not sufficiently protective. This is to say, such cleanups should generally achieve risk
levels in the 10 to 10 range. EPA has a consistent methodology for assessing cancer -

nsks and determmmg PRGs at CERCLA sites no matter the type of contamination.®

“See letter, Carol Browner, Administrator, EPA, to Shirley Jackson, Chairman, Nuclear Regulatory Commission,
February 7, 1997.

3See attachment B for a detailed dxscussnon of the basis for the conclusion thiat the dose limits in the NRC rule are not
. adequately protective.

Sus. EPA, “Risk Assessment Guidance for Superfund Volume I Human Health Evalqatioﬁ Manual (Part A) [ntenm
- Final,” EPA//540/1-89/002, December 1989. U.S. EPA, “Risk Assessment Guidance for Superfund: Volume I - Human - -
Health Evaluation Manual (Part B, Development of Risk-based Prehmmary Remediation Goals™, EPA/540/R-92/003,
December 1991.



Cancer risks for radionuclides should generally be estimated using the slope factor
approach identified in this methodology. Slope factors were developed by EPA for
more than 300 radionuclides in the Health Effects Assessment Summary Tables
(HEAST).” Cleanup levels for radioactive contamination at CERCLA sites should be
established as they would for any chemical that poses an unacceptable risk and the risks
should be characterized in standard Agency risk language consistent with CERCLA
guidance.

Historically, radiation exposure and cleanup levels have often been expressed in
units unique to radiation (e.g., millirem or picoCuries). It is important for the purposes
of clarity- that a consistent set of existing risk-based units (i.e., # x10*) for cleanups
generally be used. This will also allow for ease and clarity of presenting cumulative
risk for all contaminants, an objective consistent with EPA’s policy on risk
characterization.®

Cancer risk from both radiological and non-radiological contaminants should be
summed to provide risk estimates for persons exposed to both types of carcinogenic .
contaminants. Although these risks initially may be tabulated separately, risk estimates
contained in proposed and final site decision documents (e.g., proposed plans, Record
~ of Decisions (RODs), Action Memos, ROD Amendments, Explanatidn of Significant
Differences (ESDs)) should be summed to provide an estimate of the combmed risk to
individuals presented by all carcmogemc contaminants.

IMPLEMENTATION

The approach in this guidance should be considered at current and future
CERCLA sites for which response decisions have not been made. °

Overall Exposure Limit:

; Cleanup should generally achieve a level of risk within the 10 to 10

. carcinogenic risk range based on the reasonable maximum exposure for an individual.
‘The cleanup levels to bé specified include exposures from all potential pathways, and

through all media (e.g., soxl, ground water, surface water, sedlment, air, structures,

" TU.S. EPA, “Health Effects Assessment Summary Tables FY-1995 Annual,” EPA/540/R-95/036, May 1995; and USS.
. EPA, “Health Effects Assessment Summary Tabl_&s FY-1995 Supplement,” EPA/5S40/R-95/142, Nov. 1995.

®For further discussion of EPA’s policy, secec memorandum from EPA Administrator Carol Browner entitled: “EPA
Risk Characterization Program,” March 21, 1995.



biota). As noted in previous policy, “the upper boundary of the risk range is not a
discrete line at 1 x 10, although EPA generally uses 1 x 10* in making risk
management decisions. A specific risk estimate around 10* may be considered
acceptable if justified based on site-specific conditions™.’

If a dose assessment is conducted at the site'® then 15 millirem per year
(mrem/yr) effective dose equivalent (EDE) should generally be the maximum dose limit
for humans. This level equates to approximately 3 x 10* increased lifetime risk and is -
consistent with levels generally considered protective in other governmental actions,
particularly regulations and guidance developed by EPA in other radiation control
programs.'!

Background Contamination:

Background radiation levels will generally be determined as background levels
are determined for other contaminants, on a site-specific basis. In some cases, the same
constituents are found in on-site samples as well as in background samples. The levels
of each constituent are compared to background to determine its impact, if any, on site-
related activities. Background is generally measured only for those radionuclides that
are contaminants of concern and is compared on a contaminant specific basis to cleanup
level. For example, background levels for radium-226 and radon-222 would generally
not be evaluated at a site if those radionuclides were not site-related contaminants.

9Memo from Assistant Administrator Doa Clay to the Regions; “Role of the Baseline Risk Assessment in SWd
Remedy Selection Decisions’™ QSWER Directive 9355.0-30; April 22, 1991. '

l°Cl¢mnup levels not based on ARARs should be expressed as risk, although levels may at the same time be expressed
in millirem. o ‘
WFurther discussion and analysis of the basis for this recommendation is contained in the materials in the docket for -
the AEA standard under development by EPA, which is available at the following address: U.S. EPA, 401 M Street, S.W.,
Room M1500, Air Docket No. A-93-27, Washington D.C. 20460. The material is also available via computer modem  °
through the Cleanup Regulation Electronic Bulletin Board (800-700-7837 outside the Washington area and 703-790-0825
locally), or on-line through the Radiation Site Cleanup Regulation HomePage (http://www.epa.gov/radiation/cleanup/).
Cleanup levels based on some older ARARs that use a 25/75/25 mrem/yr standard (i.c., 25 mrem/yr to the whole body, 75
mrem/yr to the thyroid, and 25 mrem/yr to any other critical organ) may appear to permit greater risk than those based on
15 mrem EDE but on average correspond to approximately 10 mrem/yr EDE, using current risk methodologies. Similarly,
ARARSs based on a'25/75 mrem/yr standard uscd as an ARAR (i.c., 25 mrem/yr to whole body and 75 mrem/yr to any
.critical organ) would on average correspond to those cleanups based on 15 mrem/yr EDE. (Sec also “Comparison of -
Critical Organ and EDE Radiation Dose Rate Limits for Situations Involving Contaminated Land;" Office of Radiation
and Indoor Air; April 1997.) Sec also Attachment B.



In certain situations background levels of a site-related contaminant may equal
or exceed PRGs established for a site. In these situations background and site-related
levels of radiation will be addressed as they are for other contaminants at CERCLA
sites.'?

Land Use and Institutional Controls:

The concentration levels for various media that correspond to the acceptable risk
level established for cleanup will depend in part on land use at the site. Land uses that
will be available following completion of a response action are determined as part of
the remedy selection process considering the reasonably anticipated land use or uses
along with other factors." Institutional controls (ICs) generally should be included as a
component of cleanup alternatives that would require restricted land use in order to
ensure the response will be protective over time. The institutional controls should
prevent an unanticipated change in land use that could result in unacceptable exposures
to residual contamination, or at a minimum, alert future users to the residual risks and
monitor for any changes in use.

Future Changes in Land Use:

 Where waste is left on-site at levels that would require limited use and restricted
exposure to ensure protectiveness, EPA will conduct reviews at least once every five -
years to monitor the site for any changes including changes in land use. Such reviews
should analyze the implementation and effectiveness of any ICs with the same degree :
of care as other parts of the remedy. Should land use change in spite of land use J

. 2po¢ further information regarding EPA's approach for addressing background at CERCLA sites sec: National Oll
and Hazardous Substances Pollution Contingency Plan, §5 FR 8717-8718, March 8, 1990; U.S. EPA “Guidance on
‘Remedial Actions for Contaminated Ground Water at Superfund Sites,” EPA/540/G-88/003, December 1988, pg. 4-9;
U.S. EPA “Soil Screening Guidance: User's Guide,” EPA/S40/R-96/018, April 1996, pg. 8; and U.S. EPA “Risk
Assessment Guidance for Superfund Volume I Human Health Evaluation Manual (Part A),” EPA/540/1-89/02, December
1989, pp. 4-5 to 4-10 and 5-18 to 5-19. It should be noted that certain ARARs specifically address how to factor
background into cleanup levels. For example, some radiation ARAR levels are established as increments above
background concentrations. (Sec attached chart for a listing of radiation standards that are likely to be used as ARARs.)
In these circumstances, rather then follow the general guidance cited above, background should be addressed in the
manner prescribed by the ARAR ARARs, such as 40 CFR 192, are available to establish cleanup levels for those
" naturally occurring radionuclides that pose the most risk (such as radium-226 or Thorium in soil, and indoor radon) when
those radionuclides are site related contaminants.

Bin ‘developing Land use assumptions, decision makers should consult the guidance provided in the memorandum

from Elliott Laws A.A., OSWER eatitled: “Land Use in the CERCLA Remedy Sclection Process” (OSWER Directive
Nog. 9355.7-04), May 25, 1995.



restrictions, it will be necessary to evaluate the implications of that change for the
selected remedy, and whether the remedy remains protective (e.g., a greater volume of
soil may need to be removed or managed to achieve an acceptable level of risk for a
less restrictive land use).

Ground Water Levels:

Consistent with CERCLA and the NCP, response actions for contaminated
ground water at radiation sites must attain (or waive as appropriate) the Maximum
Contaminant Levels (MCLs) or non-zero Maximum Contaminant Level Goals
(MCLGs) established under the Safe Drinking Water Act, where the MCLs or MCLGs
are relevant and appropriate for the site. This will typically be the case where ground
waters are a current or potential source of drinking water.'* The ARARs should
generally be attained throughout th¢ plume (i:e., in the aquifer).

Modeling Assessment of Future Exposures:

Risk levels, ground water cleanup, and dose limits should be predicted using
appropriate models to examine the estimated future threats posed by residual
radioactive material following the completion of the response action.” The modeling
assessment should: (1) assume that the current physical characteristics (e.g., important
surface features, soils, geology, hydrogeology, meteorology, and ecology) will continue
to exist at the site; (2) take into account for each particular radionuclide that is a site-
related contaminant, the following factors:

. radioactive decay and the ingrowth of radioactive decay products when

. assessing risk levels;

. the year of peak concentration in the ground water when assessing pnotectlon
(e.g., remediating previous contamination and preventing future contamination)
of ground water, and;

. the year of peak dose when assessing dose hmlts and,

(3) model the expected movement of radioactive material at the site both within media

(i.e., soil, ground water, surface water, sedlment, structures, air, biota) and to_other

med1a.

“lu making decisions on ground water protection, decision makers should consult the guidance provided in

“Presumptive Response Strategy and Ex-Situ Treatmeat Technologies for Contaminated Ground Water at CERCLA Sites™
(OSWER Directive No. 9355.7-04) October 1996.

is For furthcr information regarding the basis for this recommendation, see U.S. EPA, “Risk Assessment Guidance for
Superfund Volume I Human Health Evaluation Manual (Part A) Interim Final,” EPA//540/1-89/002, December 1989, pp.
10-22 and 10-24.



FURTHER INFORMATION

The subject matter specialists for this directive are Jeffrey Phillips of OERR and
John Karhnak of ORIA. General questions about this directive, should be directed to
1-800-424-9346.

Attachments

Addressees
Nationa: Superfund Policy Managers
Superfund Branch Chiefs (Regions I-X)
Superfund Branch Chiefs, Office of Regional Counsel (Regions I-X)
Radiation Program Managers (Regions L, IV, V, VI, VII, X)
Radiation Branch Chief (Region II)
Residential Domain Section Chief (Region III)
Radiation and Indoor Air Program Branch Chief (Region VIII)
Radiation and Indoor Office Director (Region IX)
Federal Facilities Leadership Council
OERR Center Directors

CC:
Jim Woolford, FFRRO
Elizabeth Cotsworth, OSW
Craig Hooks, FFEO
Barry Breen, OSRE
Joanna Gibson, HOSC/OERR
Earl Salo, OGC
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Final Radiological Status Report
Select Commodity Site Areas

U.S. Army Chemical School
Fort McClellan, AL

APPENDIX D

RANGE 25 CORRESPONDENCE
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Fort McClellan — Alabama

Historical Assessment — Main Post

Speer, James B., Major, CmlC ,
1963 Letter to District Engineer, U.S. Army Engineer District, Mobile, Actuator Test-
RORTAP, 31 May 1963. U.S. Army Chemical School, Fort McClellan, Alabama.

Appendix B — Cited Documents
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