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ABERDEEN PROVING GROUND, MARYLAND 21010-5422 

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. 
radioactive material burial ground. 

This area was used as a low-level 

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. 

11. CONCLUSIONS. A review of the survey results indicates there 
are potential radialogical 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 
These highly e1,evated times the associated background measurement. 

readings are indicative of buried radioactive sources o r  
substantial contamination pockets in the sub-surface environs. 

111. 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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PELHAM RANGE BURIAL MOUND SITE 

FORT MCCLELLAN, ALABAMA 
29 AUGUST-15 SEPTEMBER 1995 

14-28 JANUARY 1996 
AND 

I. REFERENCES. See Appendix A for a list of references. 

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

111. PURPOSE. 

A. This study was performed to assess radiological health ' 
hazards associated with potential contamination at the Buriai Mound 
Site, Fort McClellan, Alabama. This area was used as a low-level 
radioactive materidl 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. 

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 



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

C. The survey team would like to acknowledge Mr. John W. May 
and SSG Kenneth S. Baugh for their exceptional assistance rendered 
during the study. Their commitment to project completion was 
demonstrated in their approach 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 could not have been accomplished. 

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

A. The radioactive material 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. 
was to raise and lower 'sealed radioactive sources to simulate the 
large area radioactive contamination (fallout) from the surface 
detonation of a smail 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 training 
facility was utilized to train Radiation Control Teams in support 
of nuclear weapons testing performed by the Atomic Energy 
Commission (AEC) . 

The training concept 

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 "Old 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 along. Centerline 
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 Old Rideout Field used locally fabricated cobalt-60 
(Co-60) sources and higher activity commercially procured cesium- 
137 ((3-137) 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 

2 
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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 SS-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 S ) ]  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 
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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 11, the characterization survey 
was conducted 14-28 January 1996. During Phase 11, 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 
(USACMLCS) were terminated in 1973, a formal close-out survey was 
not performed as required by the current Title 10, Code of Federal 
Regulations, 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 
Environmental Centel (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. 
Burial Mound Survey Unit location of the site are noted on a 
portion of the Fort McClellan topographic map in Figure H-3. 

The Background Area and 

VI. RADIATION SURVEYS AND RESULTS. The Phase I (Scoping Survey) 
and Phase I1 (Characterization Survey) Survey Plans are attached in 
Appendix C. 
explain the various surveys that constitute this study. 
results of the various surveys are discussed as follows: 

The Survey Plans contain the basis for this study and 
The 

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 
*lected 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 
Eberline Model SPA-3 Scintillation Probe Assembly. The probe 
contains a 2 inch by 2 inch sodium iodide [NaI(Tl)] 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 
(pR/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 rate . 

mode) for a period of 18 minutes. See Table F-1 for all 
Reconnaissance Background ESP-2/SPA-3 exposure rate measurements. 

(2) Quality control (QC) limits were established for the 
ESP-2 survey meter [Serial Number (SN): 3551 and SPA-3 probe 
assembly (SN: 3 5 5 - 4 ) .  Operational checks were performed by 
exposing the detecto'r 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 ( H P I C ) .  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; f5% 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 vR/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. 

5 
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c. A Canberra Industries, Inc. Portable Plus Multichannel 
Analyzer with a 3 inch by 3 incn NaI(T1) 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 chaics 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 Assenbly 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 tfie 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 
exposure rate measurements. 

c. Scanning surveys were performed using a combination 
Eberline Model ASP-l/PG-2 instrument-probe assembly. The PG-2 is 
a ruggedized thin-crystal NaI(T1) 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. 
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. 

The probe was attached to the 

(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-l/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. 
included in Figure 1 of Appendix C. 

A diagram of the grid layout and sampling scheme are 

a. The ESP-Z/SPA-3 gamma exposure rate measurements at the 
Burial Mound Survey Unit varie,d from 0.964 pR/hr below the 
Background Area average to 0.766 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-l/PG-Z instrument package. 
Each 10 m by 10 rn 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 
Spectroscopy 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; 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 
Backgr.ound Locations. The following narrative basic statistics are 
summarized in Table 1. Complete descriptive statistics, for the 
Rbconnaissance Area surface soil sample data set, are contained in 
Table G-1. 

8 
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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 0.55 
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. Reconnaishance Background Area Surface Soil Samples Basic 
Statistics 

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. Ten Troop Assembly Area Background surface soil samples 
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Analyte LOU High Average 
(pci/g) (pCi/g) (pci/g) 

Gross Alpha 16 22 19.3 

Gross Beta-Gamma 9 16 13.3 

K-40 4 8 6.0 

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. 

MDA 
(Pci/g) 

5 

4 

4 

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. 

CS-137 

Bi-214 

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/g. 

~~ ~~~ 

-0.03 0.3 0.12 0.2 

1.1 1.6 1.28 0.6 

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. 
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 averiged 2.3 pCi/g. The Ac-228 activities ranged 
from 1 pCi/g to 2.2 pCi/g and averaged 1.49 pCi/g. 
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. 

The Cs-137 

Statistics for 

CO-60 I -0.04 I 0.1 I 0.03 I 0.2 
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Analyte Low High 
(pCi/g) (pCi/g) 

Th-234 1 4 

AC-228 1.0 2.2 

Average MDA 

2.3 2 

1.49 1.4 

(pCi/g) (pCi/g) 

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 Survey 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. 

Analyte Low High Average 
(pCi/g) (pCi/g) (pci/g) 

Gross Alpha 10 25 17.5 

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. 

MDA 
(pCi/g) 

5 

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 pCi/g to 2.0 pCi/g 
and averaged 1.2 pCi/g. 

Table 3 .  Burial Mound Survey Unit Surface S o i l  Analysis Summary 
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Analyte 

Gross Beta-Gamma 

Low High Average MDA 
(pCi/g) (pci/g) (pCi/g) (pCi/q) 

8 24 13.8 4 

K-40 

CO-60 

CS-137 

Bi-214 

Th-234 

3 14 6.88 4 

-0.03 0.4 0.09 0.2 

0.05 1.6 0.61 0.2 

1.0 1.6 1.24 0 .6  

0.02 5 2.1 2 

_ _  

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. 

AC-228 

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. 

I I I 1.4. 0.8 2.0 1.20 

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 frorn"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. 
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. 

The Th-234 
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Bi-214 

Th-234 

Ac-228 

Table 4. Burial Mound Hot Spot Surface S o i l  Analysis Summary 

0.6 1.6 1.0 0.6. 

-5 5 -0.7 2 

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 
1 s t  D u p  

K-40 7 +/-  4 5 +/ -  2 

CO-60 187 +/ -  2 19 +/ -  1 

HS-20 HS-20 
2nd Dup 3rd Dup 

4 + / -  1 5 +/ -  2 

12 +/-  0.5 17 +/ -  1 

I I 1 +/-  1 I 0.4 +/-  1.0 I 0.8 +/ -  0.5 I 2 +/- 2 I Ac-228 

I Cs-137 1 0.9 +/- 0.5 I 1.1 +/-  0.3 I 0.7 +/-  0.2 I Q.6 +/ -  0.4 I 
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 +/-  2 
Ac-228 2 +/- 2 0.4 +/-  1.0 0.8 +/ -  0.5 1 +/-  1 

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

Sub-surface characterization surveys were performed since 

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

a. After removal of the soil core samples (see paragraph 
V1.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, 
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 
from Surface 

(feet) 

0 (surface) 

-1 

-2 

-3 

-4 

Minimum N a I  Maximum NaI Average NaI 
Counts in 45 Counts in 45 Counts in 45 

seconds seconds seconds 

103 158 135 

246 349 289 

252 412 315 

283 470 346 

290 474 354 
~~ 

-5 

-6 

-7 

-8 

-9 

-10 

-11 

-12 

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

304 480 373 

271 499 379 

261 449 405 

317 508 421 

329 534 455 

300 594 4 67 

319 579 467 

345 641 479 

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

2. Burial Mound ‘8Down-Hole” Logging Survey Measurements 
and Results. 

f 

a. After removal of the soil core samples (see paragraph 
V1.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. 
from these mound areas are indicated with positive relative depth 
numbers. - 

Measurements 

b. The Burial Mound (BM) "down-hole" logging survey 
indicates 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. 
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. 

The highest measurements of the BM's "down-hole" 

These 

c. 
logging survey were recorded in the following locations; BM C1-5 
peaking at a depth of 3 feet below the area's surrounding surface 
( 1 4 1 , 3 6 2  counts in 4 5  seconds); BM C2-1 with two peaks, one at 5 
feet below and the other at 8 feet below the area's surrounding 
surface ( 3 0 1 , 9 9 1  and 2 4 9 , 3 4 0  counts in 4 5  seconds); BM 
C2-7 peaking at a depth of 5 feet below the area's surrounding 
surface ( 9 3 9 , 5 9 1  counts in 4 5  seconds); 
depth of 6 feet below the area's surrounding surface ( 1 6 , 2 8 5  counts 
in 4 5  seconds). 

and BM D2-6 peaking at a 

d. Operational checks were performed by exposing the 
Ludlum 2350/44-62-2  survey meter/NaI detector to a Cs-137 
calibration standard prior to each day's operation and periodically 
during the day. ... . 
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Table 6. Burial Mound Survey Unit "Down-Hole" Logging Survey Basic 
Statistics 

Relative Depth Minimum NaI Maximum NaI Average NaI 

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-hundred, seventy-one samples were prepared and 
analyzed from the Burial Mound Survey Unit. 

c. The sampling 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. (AO-3, BO-3, CO-3, . . . , E2-8, E3-61, 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 A1-1-0/1; BKG A1-1-1/2; BKG A1-1-2/3; and BKG 
A1-1-3/4. In 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 identifiers: 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 

18 



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

steps were modified due to the number of 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. Approximately 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. 
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. 

Efficiency 

2. Troop As'sembly Background Area Core Soil Sample 
Results. Twelve sets of background core soil samples were 
collected and 1 4 4  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 s'ample 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 
7 pCi/g. 

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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Gross Alpha 

Gross Beta-Gamma 

K-40 

CO-60 

CS-137 

Pb-214 

Bi-214 

AC-228 

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. 

~~ 

0.4 23 10.4 7 

4 34 18.1 5-7 

3 21 11.5 1 

-0.08 0.1 0.0002 0.1-0.2 

-0.09 0.1 -0.013 0.1-0.2 

0.5 2.1 1.3 0.2-0.4 

0.6 1.9 1.18 0.5 

0.6 1.9 1.16 0.3-0.6 

Table 7. Troop Assembly Area Background Core Soil Samples Basic 
Statistics 

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. 

c 
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Pb-214 

Bi-214 

AC-228 

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. 

0.1 2.2 1.2 0.2-0.4 

-0.5 2.2 1.1 0.5 

-1 3 1.1 0.3-0.6 

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/g. 
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/g. 

Table 8. Burial Mound Survey Unit Core Soil Samples Basic , 
Statistics 

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 agencies such as the NRC. These guide- 
line values refer to radiation and radioactivity above normal 
background levels. 

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

2. Cobalt-60. The CO-60 activity in soil unrestricted use 
release criteria is 8 pCi/g above 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. Results 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 C s -  
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. 

f 

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 ”Old Rideout Field” 
area of Pelham Range to support release of this area for 
unrestricted use. 

Health Physicist 
Industrial Health Physics- Program 

1 Health Physics Technician 
Industrial Health Physics Program 

Approved By: 

Program Manager 
Industrial Health Physics Program 
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APPENDIX C 

SURVEY/SAMPLING PLANS 

Survey Title Page 

Phase I - Scoping Survey . . . . . . . . . . . . . . . . . .  C-2 
Phase I1 - Characterization Survey . . . . . . . . . . . . .  C-11 
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Survey Plan for Rideout Pield 
Pelhrn Rango, Tort McClellan, Alabama 
30 Auqust 1995 - 16 September 1995 

1. Pt1rpo8e: 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. E t 8 t o r y :  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. Mothod: Three surveys will be performed, which include a 
background survey, the burial mound area survey, and the training 
area survey. 

Baakground Survey: A background survey will be performed to 
determine the Ft. HcClellan/Pelhaa 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 Rcuter-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 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-S849, 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-P/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 tw 
minimize the potential for cuts and abrasions during soil 
sample collection. 

At the selected background locations air samples will also be 
collected in addition to the Reuter-Stokes and SPA-3 
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-9938 
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 o f  these two values will be used in subsequent 
calculations. The air sample will be analyzed by gamma 
spectroscopy for Co-60 and (3-137 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 (USACHPPW: 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-21OL 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 
calculationsl the Ft. HcClellan 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 9SI 
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. 
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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-P/SPA-3 radiation safety 
survey; air sampling survey; sample grid location surveys with 
the Reuter-Stokes, portable Canberra MCA / 3" by 3" NaI detector, 
and ESP-2 / SPA-3; gamma scan survey with ASP-l/PG-P; 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 
loln x 10m grids extended by 5m in each direction) with the 
ESP-Z/SPA-3. As long as these measurements are within the 
958 confidence interval of the Ft. McClellan population 
mean, the survey will continue, ingresdegress 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 
populatibn mean, then the additional background survey area 
will be re-located, to another location, perhaps near 
Rideout Hall, and the ESP-Z/SPA-3 measurements and 
statistical test repeated. 

After the additional background area meets the ESP-P/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" NaI detector. The HCA 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. HcClellan population background at the upper 
bound of the 958 confidence interval, then the survey will 
continue with the previously established radiation safety 
procedures. If any Co-60 is present in the gamrma spectrum or 
Cs-137 is present above the previously established Ft. 
HcClellan 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 101 
of the ALI via inhalation for the particular 
isotope could have been exceeded or will be 
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 101 of the ALI could have been 
exceeded the air filter sample will then be 
Fedexed to the USACHPPH-RAP laboratory for a 
priority quantitative gamma spectral 
analysis. Also a 24 hour urine bioassay will 
be collected from each survey team ?nernber 
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 USACHPFM-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. T h i s  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 101 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. 
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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 stc intervals). If the average of this data falls in the 
Ft. McClellan Reuter-Stokes population at the 958 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 m e t y  area. 
Five sampling and measurement locations forming a 2" 
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 
lneasurernents 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 31n Sodium Iodide detector 
and Canberra Portable t4ulti Channel Analyzer. 

The grid will then be subdivided into 10 1-meter wide survey 
lanes. Each sumey 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 teat will verify that the data is normally 
distributed, aa would be expected in a background area, and 
will be used to refine the teama' gamma scanning survey 
technique. The gamma scan survey will be performed by each 
survey team member. If the fata does not pass the Chi 
square test the team mesbers survey technique will be 
refined and the data recollected, until the team member 
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demonstrates proficiency. 

Surface soil samples will be collectfd from each of the 5 
measurement locations in the grid's Z" 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. A t  a 
minimum light duty work gloves will be worn during all soil 
sampling actions to protect from cut and abrasions. - 

Burial Mound Atra 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-P/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). A l l  
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 
uaing the portable Canberra M C A  and 3" x 3. NaI detector at 
1 meter. Gamma ray spectra will be collected on the XCA 
starting at the middle of the burial mound. Gamma ray 
s ectra will be collected at 10 meter intervals on lines tR at 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 
apots/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 
aurvey lanes. Each survey lane will be gamma scanned using 
the ASP-X/PG-Z meter/probe combination with the speaker-Zn. 
The preliminary hot spots/zones identified with the 
ESP-2/SPA-3 will be refined, since the ASP-l/PG-2 reading is 

c-7 



Indust Radn Study No. 27-MH-:297-R2-97, Fort McClellan, AL, 
29 Aug-15 Sep 95 and 14-28 36 

unidirectional and t k e  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 HCA c- spectrum will be collected at the 
center of each 10m x 1Om 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 "2" pattern. If 
there are hot spotdzones  , then the samples will be 
collected (PPE: work gloves over latex or rubber gloves) 
from the hot spotdzones. When surface soil samples are 
being collected ftcm 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. 

Trrining Arer So-: A radiological training area existed 
at Rideout Field from 1965 t o  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 
r8diological training area. Therefore, it is possible that other 
sources remain from this earlier training field. 

To determine areas for further investigation the 
Reutcr-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 5 second 
intervals). The average measurement will be compared to the 
background population average. Anomalies (any measurement 
at o r  above the upper bound of the 688 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. . a  

4 .  prOpo8md T h l i n r :  

I I A r m a  to bo murvrpd Ptopomrd Date8 
(See attached map) 1 
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Burial Mound and Access Road, 
North Field (3 days) 

30 August - 1 September 
( and 1 - 14 Nov for Sampling) 

days 8 hrs) 
North Access Road between 
Centerline Road and East 

12 SeP - 

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-8orvry Support Requm8t: 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. 

Perimeter Road, South Field (1 
day) 

Centerline Road and East 
Perimeter Road, South Field (1 

South Ac cess Road between 13 - 14 Sep 
Centerline Road and East 
Perimeter Road, South Field (1 
day) 
East Perimeter Road, South 
Field (2 days) 

1.j SeP - middle Access Road between 

, day) 

16 SeP - 

, 
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Center tine Road 
West Perimeter Road h East Perimeter Road 
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ENVIRONMENTAL SURVEY PLAN 
RIDEOUT FIELD SITE 

FORT MCCLELLAN, ALABAMA 
8 JANUARY - 19 JANUARY 1996 

1. Purposg. 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 . R e f  erenceg . 
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. H i s t o m a 1  Data Review S u m a m .  

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. 
Rideouf 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 
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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. 
specific gamma emitting radionuclides. 
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 
identie natural occurring radioactivity. 

Gamma spectral analysis will be performed to identify 
Elevated beta counting 

. .  4 .  Pescrwtion o f  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 students 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 
indicate spills or other unusual occurrences that could have 
resulted in spread of contamination, and where radioactive 
materials were buried. Areas immediately surrounding or adjacent 
to locations where radioactive materials were used, stored, 
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. Survev P l m .  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; S-. 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 (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, 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-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 inssrument operating procedures. 
in this area include an ESP-Z/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-l/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 surveys to be performed 

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-Z/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 
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, 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 "2" 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. 
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. 
used to refine the teams' gamma scanning survey technique. The 
gamma scan survey will be performed by each survey team member. 

The analog meter readings will be .. 

This exercise will be 

Surface soil samples will be collected from each of the 5 
measurement locations in the grid's I'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. 

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

.. a (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 background samples in the Troop 
Assembly Area will be collected in a systematic "Z"  pattern. 
area will be up gradient from and geologically similar to the area 

The 
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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 collected 
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. w i a l  Mound Survev . The Burial Mound has been classified as 
an Affected Open Land Area as defined in NUREG/CR-5849. 
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(T1) 
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. 

The 

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 
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 1: 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 availgble. All samples collected 
will be analyzed for gross alpha activity, gross beta-gamma 
activity, and gamma emitting isotopes. 

6. Woratorv Ana- . 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. Qua l i t v  Assurance and Qua l i t v  C ontrol  (OA and OC). 

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. w n l e  C o n w n a t i o n  Manacreme n t  . 
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. 

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

1 0 .  Survev 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. 
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SITE SAFETY PLAN 
RIDEOUT FIELD SITE 

F'ORTMCCLELLAN, ALABAMA 
PROJECT NUMBER 27-83-0987 

A W S T  1995 - SEPTEMBER 1995 

1. INTRODVCPION. Safety is the responsibility of everyone 
involved in wery 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) 1 

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

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

d. Barthel F. R-uffa, 111 
Health Physics Consultant 
Nuclear Support Services 

3. SCOPE OF WORK. 

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

b. Project Description. Rideout Field, Fort Ncclellan, AL 
had ken used as a radioactive waste burial site (1959) and 
radiological training area (1965-1972 and earlier). Records 
indicate tho waste was removed (1970 ' 6 )  and disponed at licensed 
Nuclear Regulatory C d s s i o n  (NRC) disposal facilities. 
However. adequate termhation s w e y m  were not performed. 

. a Therefore, radiological surveys will be performed following the 
guidelines currently available in NUREG/CR-5849, 'Manual for 
Conducting Radiological S w a y s  in Support of License 
Termination'. This survey has been classified am a scoping 
su~vcy am defined in NuRpT;/CR-5849. Radiological sarq?ling will 
c m r i r e  8-y inst-tation 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 
s u ~ e y s  will be performed in accordance with the requirements 
listed in lWREG/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 
beliwed 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 R o a d .  An older (prior to 
1965) radiological training area is also beliwed to have existed 
in this same area. The work to be performed ia detailed in the 
Survey Plan for Rideout Field, Pelham Range, Port McClellan. AL. 
30 August 1995 - 16 September 1995, which is attached. 

c. personnel. The personnel that will be involved on site 
are listed in paragrapha 2b through 2d abovo. Either the project 
manager or co-project -get will be present during on site 
operations. m i l o  on site the surLey team may be accanwmiad by 
Port LdcClellan personnel, as designated by the installation 
radiation protection officer. 

in this survey aro included in the medical monitoring program 
through Kirk 
Edgewood, Maryland. 

d. Medical Surveillance. A l l  USACHPPM personnel involved 

Health Clinic at Aberdeen Proving Ground - 

4. SITE SPECIFIC HAZARD ANALYSIS. 

a. Biological Hazards. Snakes, ticks, and other pests, as 
well u poisonous plants, arm typically found in yoodad and field 
area8 in Fort IlcClellan, AL during tho summer months. Thuefora. 
snakes, ticks and poisonous plant. will be a significant hazard 
to tbr summy par80nnel. me Fort ncclellan Rsdiation Protection 
Officor or safety qualified &signee will provide train- to all 
s- perf-1 of the indigenous pests, poisonow plants and 
h r . d  minrmr ration techniques prior to start of the field work. 
Thoso techniques will be incorporated into the daily work 
procedures. 

b. Chemical Hazards. None apparent. 

c .  Climatic Hazards/Temperature. G i v e n  the t b h g  of this 
survey, hot weather may present a problem. Pluid8, froquent work 
break8 and light weight coveralls will be used to mitigate warm 
wrther offects. Hawever, if condition8 warrant, such as heat 
alerts or hoat advisories in the Fort Ilcclellan area, work will 
cease until conditions inprove. The Fort NcClellan Radiation 
Protection Officer or safety qualified designee will review heat 
alert/advisory procedures with all s- pOr8Onnel prior to 
start of the field work. These procedure. will be incorporated 
into the daily work procedures. 

. *  
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d. Electrical/Utility. None apparent. 

e. Flanmable/Explosive. None apparent. 

f. Ordnance. None apparent. 

g. Infectious. None apparent. 

h. Oxygen/Confined space. None apparent. 

i. Physical Hazards. Physical hazards are not normally- 
associated with the radiation survey equiptent. 

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 s u m  plan, along with this safety 
plan, are staffed with the local Radiation Protection Officer for 
concurrence. The radiation protection plan ensures that 
pornonno1 axporurem are kept am low an reasonably achievable. 
Personnel dorimetry and other appropriate radiation protection 
devices, will be used to monitor all personnel that enter 
radiation fields of 2 millirada per hour or greater. Since 
re-surpen8ion of radioactive material (Co-60 and Cs-137) is 
possible the survey plan includes air filter sampling procedures, 
result interpretation and appropriate safety actiona 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 a8 necessary. Light duty work gl-8 may be u8ed to protect 
from cuts and abrasions as long M the field radiation survey 
equipllPcnt indicate reading8 less than 3 timer the background 
count rate. -tax or rubbar gloves will be used while srmgling, 
if field radiation s u n m y  equipment exceed 3 t h e 8  the background 
count rate. Shoe covers and light weight coveralls will be used 
at a during the survry of the area8 of concern. The need 
for cloth/paper hoods, double gloving (work gluves over latex or 
rubber glovar) and respiratory protection is addreseed in the 
attached work plan. Respiratory protection may be required since 
re-suspension of radioactive materials is pornsibla. The results 
of the air sanple monitoring will be used to determine the need 
for reapiratora and bioassay sanples, as detailed in the attached 
work plan. 

will be emtablished near the survay sit-. 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 

* m. Docontamhation Procedures. A radtological claan area 
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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 sunmy team will have 
cellular communications available to request emergency medical 
support and contact necessary Port WClellan personnel. 
Illnesses and injuries will be directed to the local medical 
support centers. Emergency medical services axe available 
through the Ambulance Service which has an MOU with Pt. 
McClellan, AL. The ambulance service phone number is ( 2 0 5 )  848- 
2345. Tho ambulance setvice will transport medical emergencies 
t o  Noble Axmy Conmunity Hospital ( 2 0 5 )  848-2152 or  Jacksonville 
Hospital (205) 435-4970. 

5. NOTIFICATION. Pre-entry safety and work briefings will be 
held prior to daily work comnencement. The briefings will 
consist of the familiarization of project p~10nn01 with the 
survey locatio- and methodologias, sita safety procedures. and 
enmrgancy response proceduras. The fo11owing individuals 
achouledga that they have ken notifiad of tha contents of this 
site safety and health plan, understand its requirements, and 
agree to comply with the identified procedures: 

Namu 

Frances Szrm 

Michael Bush 

Barthel P. Truffa, 111 

PREPARED BY: -- *?G--;S- 
m c E s  SZR 
Project Manager/Site Safety Manager 
Industrial Health Phyrics Prograrn 
USACHPPM 
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REVIEWED BY : 

Program Manager 
Industrial Health Physics Program 
USACHPPM 

CONCVRRENCE BY: 

Safety andoccupational Health Manager 
VSACHPPM 

Health Physicist 
Radiation Protection Officer 
Fort McClellan, Alabama 
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Please Note: The following copy of the 8-19 January 1996 
S i t e  Safety Plan was reproduced from a computer f i l e ,  
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. 

2. ORGANIZATION AND RESPONSIBILITIES. 

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

b. Frances Szrom 
Project and Site Safety Manager 
USACH P PM 

c. Michael Bush 
'-Co-Project and Site Safety Manager 
USACHP PM 

- I  

d. Barthel F. Truffa, I11 
Health Physics Consultant 
Nuclear Support Services 

e. I. Richard Kestner 
Engineering Technician 
USACHP PM 

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

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 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 
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 1-68 The work to be performed is detailed in the Survey 
Protocol No. 27-MH-0987A-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. 
survey will be performed during the winter months, therefore 
snakes, ticks and poisonous plants will not be a significant hazard 
to the survey personnel. 

This 

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. 
used to mitigate cold weather effects. 
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. 
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. 

Warm,layered clothing and frequent work breaks may be 
The doffing of layered 

The Fort McClellan Radiation Protection 

d. Electrical/Utility. None apparent. 

e. Flammable/Explosive. None apparent. 

f. Ordnance. None apparent. 
- b  

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. 

D- 9 
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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 samples 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 ficlter will be analyzed by gamma spectroscopy for Co-60 and Cs- 
137 with a portable Canberra MCA with a 3" x 3" NaI 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. 
analyzed only if the onsite air sampling results warrant such 
action. ) 

This sample will be 

Based on the USACHPPM-RAP quantitative gamma spectral air 
f-iEter 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 off ice. 

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 ature Date 

Frances Szrom 

Michael Bush 

Barthel F. Truffa, I11 

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 
USACHP PM 

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 

I. Field Survey Instrumentation: 

A. Eberline Smart Portable ( E S P ) ,  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 compensated 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 

Eberline Model SPA-3 Scintillation Probe Assembly for 

for detecting alpha count rates. 

3. 
measuring gamma exposure rate. 

C. Eberline Analog Smart Portable (ASP), Model ASP-1, SN 2871 
calibrated 11 October 1994. 
radiation detector: 
crystal sodium iodide detector for detection of low energy gamma 

The ASP-1 was mated with the following 
Eberline Model PG-2 plutonium gamma thin 

and x-rays. 

D. Ludlum Model 2350 Data Logger, SN 98629, calibrated 
1 February 1995. 

109560, for the measurement of gamma exposure rates. 

The 2350 was mated to the following detector: 
Ludlum.Mode1 4 4 - 2  l-inch by l-inch Sodium Iodide detector, SN PR 

, 
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11. 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-P-95s. 

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

111. Laboratory Analyses. 

A. Phase I - Scoping Survey Surface Soil Sample Analyses. 
The RCCCD Radiological Laboratory's routine procedures were 
followed for the gross 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 
plpnchet 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 I1 - Characterization Survey Core Soil Sample 
Analyses. 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.1.e and VI.Dl.1.f of this report. 
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APPENDIX F 

MEASUREMENTS AND RESULTS 

Table 7-1. Reconnaissance Background Exposure Rate 
Yeasurements . . . . . . . . . . . . . . . . . . . . .  F-2 

Tablr F-2. Troop Assembly Background Survey Unit Exposure 
Rate Measurements . . . . . . . . . . . . . . . . . . .  F-2 

Table F-3. Burial Mound Survey Unit Exposure Rate 
Measurements . . . . . . . . . . . . . . . . . . . . .  F-3 

Tab15 F-4. Troop Assembly Background Survey Unit and 
Burial Mound Survey Unit Scanning Survey 
Results . . . . . . . . . . . . . . . . . . . . . . . .  F-3 

Tabie F-5. Surface Soil Sample Laboratory Results . . . . .  F-8 

Tabie F-6.  Troop Assembly Background Area "Down-Hole" 
Logging Survey Results . . . . . . . . . . . . . . . .  F-10 

Table F-7. Burial Mound Survey Unit "Down-Hole" Logging 
Survey Results . . . . . . . . . . . . . . . . . . . .  F-11 

Table F-8. Core Soil Sample Laboratory Results . . . . . .  F-14 
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Locat ion 
Dbscription 
BKG Al-1 
BKG A1-2 
BKG A1-3 
BKG A1-4 
BKG A1-5 
BKG B1-1 
BKG B1-2 
BKG B1-3 
BKG B1-4 
BKG B1-5 

Table F-1. Reconnaissance Background Exposure Rate Measurements 

Grid 
Coordinates 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

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

Reuter Stokes (yR/hr) ESP-2/SPA-3 
Average( Max I Min (Std Dev (PR/hr) 
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Location Grid Reuter Stokes (pR/hr) 
Description Coordinates Averaael Max I Min lStd Dev 

, 

ESP-Z/SPA-3 
(lJR/hr) 

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



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

Locat ion 
Description 

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

Lane Surve ASP-l/PG-2 (cpm) Hot Spot 
Number Yor Average1 Max 1 Min cpm (ID# 1 

-- - BM B1' 2 MJB 1200 1400 1100 
BM B1 3 MJB 1300 1400 1100 -- 
BM B1 4 MJB 1300 lS00 1 2 0 0  
BM B1 5 MJB 1300 1400 1100 -- 

-- 

Survey lanes blocked by tank. 
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1 0  
1 
2 
3 
4 

I 

MJB 1500 1800 1400 -- 
BET 1300 1600 1200 -- 
BET 1500 1700 1300 
BET 1600 1800 1400 -- 
BET 1600 1800 1500 -- 

-- 

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

5 
6 

BET 1600 1800 1400 -- 
BFT 1600 2000 1200 -- 

8 

9 

BET 2400 5600 1200 5600 (HS5) , 
5000 (HS6), 
4300 (HS7) 

BET 2000 5600 1400 3000 (HS8), 
5600 (HS9), 
4700 (HS10) 

Location 
Description 

IBM BI 8 I MJB 
IBM BI 9 1 MJB 
I B M  BI 10 I MJB 
I B M  BZ 1 I MJB 
I B M  BZ 2 I MJB 
IBM BZ 3 I MJB 
I B M  BZ 4 I M J B  
BM B 2  * 

MJB 
BM B 2  1400 I 1600 I 1300 I -- 
BM B2 1400 1700 1200 -- 

1400 1700 1200 -- BM B 2  
BM B 2  
BM B 2  
BM C 1  
BM C1 
BM C 1  
BM C 1  

I B M  c i  

1600 1 1800 I 1300 I -- 

IBM ci 
BM C 1 -  7 I BFT I 1900 I 3400 I 1300 1 3400(HS3) 
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-1/PG-2 (cpm) 
1 Min Max 

Hot Spot 
cpm(ID#) 

5400 

1600 
1900 
2700 
4000 

1900 
1800 

1200 4200 (HS11) , 
5400 (HS12), 
3200 (HS13), 
4000 (HS14), 
3200 (HS15), 
3200 (HS16) 

1200 -- 
1400 
1600 -- 
1400 3100 (HS1) , 

1200 -- 
1200 , -- 

-- 

4000 (HS2) 

BM C2 
BM C2 

6 BFT 1400 
7 BET 1500 

BM D1 
BM D1 
BM D1 
BM D1 

1 MJB 2000 
2 MJB 1700 
3 MJB 1600 
4 MJB 1600 18000 1200 18000 (HS201, 

12000 (HS21), 
7400 (HS22), 
6200 (HS23) 

BM D1 
BM D1 

5 M J B  2000 
6 MJB 1400 

Table F-4. Troop Assembly Background Survey Unit and B u r i a l  Mound 
Survey Unit Scanning Survey Results 

I 
Location I Description 

BM C2 2000 
BM C2 BET 2200 

IBM C2 I 5 I BFT I 1500 

1800 I 1200 I -- 
IBM C2 I 8 I BE'" I 1700 42OO (HS4) 

5400 1200 5400 (HS17) 

IBM c2 I 9 I BET I 1500 
IBM c2 I 10 I BET I 1400 

3600 I 1300 I 3600(HS18) 
4600 I 1300 I 4600(HS19) 

3800* I 1200 \*due to HS21 
1700 1 1200 I -- 

IBM D1 I 7 1 MJB I 1400 1600 I 1200 I -- 
IBM D1 I 8 1 M J B  I 1300 -- 1400 I 1200 I 
IBM DI I 9 I MJB I 1300 1500 I 1200 I -- 
IBM D1 1 1 0  I MJB 1 1300 1400 1 1100 I -- 
IBM D2 I 1 I MJB 1 1600 2000 I 1200 I -- 
IBM D2 I 2 I MJB 1 1500 1700 I 1200 I -- 
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-- , B M  DO 6 M J B  1100 1400 1000 
-- B M  DO 7 M J B  1000 1200 1000 

B M  DO 8 M J B  1300 1400 1000 
B M  DO 9 M J B  1200 1400 1000 
B M  DO 10 M J B  1200 1200 1000 i 

-- 
-- 
-- 
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I 1 
Table F - 4 .  Troop Assembly Background Survey Unit and Burial Mound 

Survey Unit Scanning Survey Results 

- C  
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I 

I 
I Table F-6. Troop Assembly Background Area "Down-Hole" Logging Survey R e s u l t s  

I 
Relative Depth 
from Surface 

(feet) 
I 0 

r -3 

-7 

p- 
-12 

Troop Assembly Area Grid Locations 
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Al-4 
Ai-5 
Al-6 
Al-7 

Table F-7. Burial Mound Survey Unit "Down-Hole" Logging Survey Results 

375 400 4 4 6  96 224 253 211 198 243 258 245 305 
116 26s 251 230 233 259 242 294 311 392 403 

392 381 108 223 214 220 242 324 413 379 363 

Al-2 I I I I I I I I 1 I 1 

A3-7 
BO-3 
B1-1 

109 266 239 262 235 278 314 412 378 396 492 476 498 
101 201 235 228 271 404 448 381 439 462 553 629 560 
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r ~~~~~ ~ ~ ~~ ~ ~~ 

Table F-7. Burial Mound Survey Unit "Down-Hole'' Logging Survey Results 

m @rid +4 +3 
Looation 

Bl-6 
B2-1 
B2-2 
B2-3 
B2-4 
B2-5 
B2-6 
B2-7 
B2-6 
B3-3 

1 
kl~ti+. aptb fra 8urfaom (frt) 

-9 -10 -11 -12 -3 -4 -5 -6 -7 -6 +2 +l 0 -1 -2 

93 
121 - 

235 
303 

- 
356 
111 

74 - 
- 
271 
365 
- 

NaI 
I 113 I 226 I 200 I 226 

159 I 207 I 215 I 185 I 219 
237 I 210 I 279 I 270 I 270 

I 100 1 196 I 263 I 263 

I I I I 
I I I I 

I 129 I 246 I 266 I 257 
I 111 I 237 I 262 I 263 
I 111 I 224 I 273 I 270 

351 I 315 1 264 I 236 1 264 
417 I 432 I 630 I 1334 1 12179 

oont. in 45 Seooad. 
246 I 271 I 320 I 331 I 269 1 275 I 366 1 363 I 
190 I 205 I 197 1 290 [ 324 I 442 1 506 I 533 I 526 
260 I 309 I 437 1 403 I 373 I 326 1 367 I 424 I 382 
233 I 255 I 367 I 396 I 426 I 466 I 460 I 431 I 469 
256 356 375 301 300 265 290 334 
266 296 436 512 468 493 513 475 452 
282 311 331 324 333 331 373 403 407 
216 199 181 
221 198 307 400 422 436 505 504 

I I I I I I I I 

69015 301991 121381 169164 249340 33725 5622 915 680 
227 207 215 257 279 300 464 104 727 
253 250 247 363 478 556 564 546 

I 
I I I I I I I 

- 172 I 
254 I 340 I 491 I 466 I 505 I 569 1 539 I 537 I 511 

170097 I 939591 I 427340 I 16966 I 1658 I 570 I 464 I 439 I 496 
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I 1 
I Table F-7. Burial Mound Survey Unit "Down-Hole" Logging Survey Results 

El-8 I 1 I 441 I 425 I 482 1 467 I 437 I 455 I 529 
m-3 I I I 137 I 285 1 291 I 301 I 313 I 418 I 512 I 492 I 570 I 500 I 490 1 560 I 
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Table F-7. Burial Mound Survey Unit “Down-Hole” Logging Survey Results 

Table F-8. Core Soil Sample Laboratory Results r- ~~ 

I-la 

Bm Al-l-O/l 
Bm Al-1-1/2 
Bm Al-1-2/3 
Bm Al-1-3/4 
Bm Al-1-4/5 
Bm Al-l-5/6 
Bxo Al-1-6/1 
W Al-1-6/1 DtW 
Bm Al-l-l/8 
W Al-1-8/9 
W Al-1-9/10 

16.ntifioation 

W Al-l-lO/ll 
Bxo Al-1-11/12 
Bxo Al-2-0/1 
BXG Al-2-1/2 
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Table F-8. Core Soil Sample Laboratory Results 

.100 Al-2-3/4 
BXO Al-2-4/5 
MQ AI-2-5/6 
BXO AI-2-5/6 DUP X30 

MQ AI-2-11/12 

BKQ Al-3-1/2 
BKQ AI-3-2/3 
MQ Al-3-3/4 

5 MQ AI-3-415 DWP ma 
BXO AI-~-S/C ma 
BXO AI-3-617 ma 
BXO AI-3-710 ma 
BXO ~1-3-0/9 ma 

N-~-O/~O ma 
MQ ~1-3-io/ii ma 
MQ ~1-3-11/12 ma 
MQ ~1-4-0ii ma 
MQ AI-1-112 ma 
MQ AI-~-I/~ DUP ma 
MQ AI-4-213 ma 
BKQ ~ 1 - 4 - 3 / 4  ma 
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I I 
Table F-8. Core Soil Sample Laboratory Results I 

61 -0.031 -0.041 1.21 1.21 1.6 
BXG N-6-4/5  1x3008 I 81 10 I 12 I 0.011 0.021 1.21 1.21 1.1 

BXG N-6-5/6  lx3089 1 151 17 I 14 I 0.031 -0.031 1.51 1.31 1 
BXG N - 6 - 6 / 7  1x3090 I 111 171 191 0.041 -0.021 1.51 1.21 1.1 
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I n d u s t  Radn Study No. 27-MH-0987-R2-97, Fort McClellan, AL, 
29  Aug-15 Sep 95 and 14-28 Jan 96 

8.gl .  
fdmtif ioation 

m Al-6-7/1) 

1 1 

Piooeurimm p a t  Gram 

I(-40 CO-60 Cm-137 m-214 Bi-214 Ac-228 Lah oro.. -88 - uph. &t. 
-091 21 27 16 0.06 0 .01  1 . 4  1 . 4  1 . 2  

1 Table  F-8. Core S o i l  Sample Labora to ry  R e s u l t s  I 

'm Al-6-9/10 X3093 14 2 

Mo Al-6-10/11 -091 11 2 
1Mo Al-6-11/1.2 -095 17 2 
BXO Bl-1-0/1 X3096 5 1 
Mo B1-1-0/1 DOP X309C 7 
Mo B l - l - l / Z  -097 14 

lwp 
I 10 -0.03 -0.01 1 . 6  1 . 2  1 . 7  

20 0.03 -0.01 1 .6  1 . 5  1 . 1  
I 5 0.01 0.005 1.1 0 .9  1 . 4  
I 

-0.021 1.21 1.11 1 . 2  
-0.011 11 0.91 1 . 1  
-0.03 1 0 . 9  1 . 2  
-0.01 1 . 5  1.1 1 . 3  

I -0.03 0 .7  0 .7  0 . 9  
-0.021 0.81 0.61  0 . 7  

-0.OOll 0.51 0.61 0 . 8  
0.03 1.1 1.1 1.1 

! -0.01 1 . 3  1 . 2  1 . 2  
I -0.04 1 0 . 7  0 . 6  
I -0 * 02 0.9 0 . 1  0 . 6  
1 0.02 0 . 9  0 . 8  1 . 3  
I -0.03 1 0.1) 1 
I 0 .005  0 . 9  0 . 8  1 . 3  

-0.021 11 0.81 1 . 1  
-0.011 0.81 0.71 1 .2  
-0.04 0 . 8  1 . 1  1 

I -0.003 1 .2  1 . 2  1 . 2  
! -0.03 1 . 3  1 . 2  1 . 3  

-0.01 1 . 2  1 .1  1 . 5  
0.004 1 . 4  1 . 6  1 . 2  
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29 Aug-15 Sep 95 and 14-28 Jan 96 

Mo B1-4-a/9 
Mo B1-4-9/10 
Mo Bl-4-lO/ll 
B1co Bl-4-11/12 

-140 7 16 17 -0.02 -0.004 1.5 1.2 1. 
-141 7 34 16 -0.03 -0.04 1.4 1 1. 
X3142 7 27 21 0.05 -0.02 1.8 1.4 1. 
X3143 7 26 17 0.08  0.03 1.5 1.4 1. 

F-18 



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

Table F-8. Core Soil Sample Laboratory Results 
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I n d u s t  Radn S t u d y  No. 27-MH-0987-R2-97, F o r t  M c C l e l l a n ,  AL, 
29  Aug-15 Sep 95 a n d  14-28 J a n  96  - 

I# N-6-10/11 
M N-6-11/12 
M ZU-7-0/1 
m u-7-112 

Al-7-2/3 
m u - 7 ~ 4  

I I 

a190 9 20 16 -0.04 0.02 1 0.9 1.2 
U19l 9 19 13 0.06 -0.05 0.7 0.7 1.2 
U192 4 4 4 -0.01 0.2 1.1 0.8 0.9 
U193 4 10 3 0.02 0.04 0.9 0 . 8  1.2 
X3194 4 5 2 0.01 0.01 0 .I) 0.7 0.6 
X3195 5 c 3 -0.008 -0.02 0.9 0.6 1.2 

I Table F-8. Core S o i l  Sample L a b o r a t o r y  R e s u l t s  

Al-C-8/9 lUl00 I 51 91 SI 0.0041 0.041 0.71 0.61 1 
M Al-C-9/10 1x3189 I 61 171 151 -0.081 0.011 0.61 0.61 1.3 
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Table E’-8. Core Soil Sample Laboratory Results 

m no-3-3/4 X 
m no-s-r/r I 

BO-3-4fS DtR I 
BO-3-5fC X 

I( B0-3-7f8 I 
m mo-+afs I 
m no-s-9/10 x 

lm no-s-cn I 

B0-3-10/11 X 

m B0-3-11/12 I 
‘m B1-5-+3/1. I I 
I# B1-5-+1.5/ 0 I 
II( B1-5-4f5 I 
E4 B1-5-4f5 WP I 
W Bl-5-5f6 X 

IW B1-5-6/7 X 

,W B1-5-6f7 REP X 

i 
1 
3 
3 
i 
9 
i 
9 
3 
3 
2 
? 
? 
i 
1 

?iooou+i.. pax atu 

11-40 b - 6 0  Cm-137 m-214 Bi-214 AO-228 I-1. &b -08. O r o m m  
nota Idmmtiffoation 

m N-7-4f5 x 1  
ec A l - l - I / C  x 1  
W Al-7-6/7 X I  
EM Al-1-7/8 1 1  
244 Al-1-8 f 9 ‘ 3  

m ~ l - i - s / i o  x 3 
mi hl-7-10/11 x 3 

EMAl-7-8/9 W P  I 3 

II( Al-7-11f12 X 2 
Z U  BO-3-Of 1 

2 
2 
2 
2 

‘1 

1 
2 
1 
2 
I 
I 
2 
I 
I 
I 
I 
I 

‘1 
‘1 
‘1 
‘1 
‘1 ‘1 

’1 
i1 - 
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Table F-8. Core S o i l  Sample  L a b o r a t o r y  R e s u l t s  
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~ 

Table F-8. Core Soil Sample Laboratory Results r 
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Table F-8. Core S o i l  Sample  L a b o r a t o r y  R e s u l t s  I 
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Table F-8. Core Soil Sample Laboratory Results 

[ B2-6-9/10 ii 
m ~2-6-10/11 
m B2-6-11/12 
m m-1-0/2 
lm m-i-214 
m a - 1 - 4 1 1  X 

m a2-1-11/12 x 
m c0-3-0/1 X 
m c0-3-1/2 X 
lm co-3-2/3 1 
Y C0-3-3/4 X 
m C0-3-4/1 X 
rn eo-3-s/6 X 
Y cO-3-6/1 X 
m c0-3-11~ X 

C0-3-8/9 X 

m co-3-8/9 DUP x 
Y C0-3-9/10 X 
X C0-3-10/11 X 
m co-3- i i / i2  x 
rn ci-i-o/i X 
,X Cl-1-1/2 I 

- 
!! 
a 
3 
2 
2 
a 
a 
a 
a 
a 
2 
a 
2 
a 
a 
a 
a 
a 
2 
a 
a 
a 
1 
2 
2 
2 
2 
2 
2 
4 

Piooauti.8 p u  Q r u  

1314 8 22 11 -0.01 -0.04 1 . 5  1 . 5  0.J 
1311 I 26 11 -0.001 -0.03 1 . 9  1 . 1  1.4 
1316 18 29 19 -0.01 0.06 1 . 9  1 . 1  1.1 
I311 16 1 4 0.03 0.0s 0.8 0 . 8  0.7 
I318 1 9 4 -0.02 -0.06 0.9 1 . 1  l.! 
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Table F-8. Core Soil Sample Laboratory Results 

,m C1-2-5/6 X 
im ci-2-6/7 X 

irn C1-2-7/8 X 

Lm ci-2-8/9 I 
im C1-2-9/10 x 
m c1-2-10/11 a 
lm c1-2-11/12 a 
'm c1-2-11/12 a 
D m  
BU C1-3-+1/0 X 
W Cl-3-0/1 X 

W C1-3-1/2 X 

W C1-3-2/3 X 
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I I 

Table F-8. Core Soil Sample Laboratory Results 

8-1. 
Idaatifioation 

m a - 3 4 4  
W C1-3-4/5 
I# C1-3-1/6 
m ci-3-5/6 WP 
m a-3-611 
an C1-3-1/8 
an Cl-3-8/9 
I( C1-3-9/10 
W C1-3-10/11 
W C1-3-11/12 
m ci-4-+4/2 
m ci-4-+a/o 
BM Cl-4-0/2 
m a-4-2/4 

C1-4-4/5 
m C1-4-5/6 
W C1-4-6/1 

C1-4-6/7 WP 
C1-4-7/8 

W C1-4-8/9 
W C1-4-9/10 
m ci-4-io/ii 
s( Cl-4-11/12 
W C1-5-+4/2 
W C1-1-+4/2 RIP 
W C1-1-+2/0 
w c1-5-+2/0 D l n  
an c1-5-+2/0 WP 
W Cl-5-0/4 

1. 

! 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

2 

io 8 24 17 0.03 -0.02 1.6 1.4 1.3 
io 9 24 
il 12 20 11 0.1 0.001 1.6 1.4 1.4 
i2 I 141 291 131 -0.041 -0.031 1.61 1.31 1 

i3 I 81 241 111 0.0041 -0.011 1.21 1.51 1.1 
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Table F-8. Core S o i l  Sample L a b o r a t o r y  R e s u l t s  

m ci-s-o/r IPI m 
m ci-s-~s x3 
m ci-s-41s nrp x3 
m cl-s-s/c x3 
m cl-s-s/c RZP ~3 
m c i - s - ~  n 

m ci-s-7/8 10 
W Cl-S-8/9 XY 
m C1-5-9/10 X3 
m c1-s-10/11 x3 

N Cl-S-6/7 IUP X3 

111 C14-11/12 x3 

m ci-c-i/2 X3 
mt Cl-C-2/3 n 
m ci-c-3/4 m 
N Cl-C-4/5 x3 
m ci-6-sic x3 
mt Cl-C-C/7 x3 
m ci-c-7/8 x3 
m ci-6-8/9 x3 
m ci-c-9/10 x3 
mt c1-c-10/11 x3 

C1-7-0/1 x3 
M C1-7-1/2 x3 

W C1-7-2/3 x3 

N C1-6-11/12 X3 

M C1-7-1/2 DOP X3 

K-40 b - 6 0  Cm-137 Pb-214 81-214 Ac-228 ab Otomm -8. 
b Nph. b0t4 
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I n d u s t  Radn Study No. 27-MH-0987-R2-9-7, F o r t  McClellan, AL, 
29 Aug-15 Sep 95 and 14-28 Jan 96 

~ ~~- 
pcCl-8-+1/0 u4G I 9 4 

m ci-m-o/i 0402 10 1 3 
m c1-8-1/2 0403 5 10 4 
m ci-a-2/3 0404 6 11 3 
m ci-8-3/4 0405 8 8 4 
m ci-8-41s 0406 8 13 14 
m ci-r-s/c 0407 9 20 13 

I Table F-8.  Core Soil Sample Laboratory Results I 

0.07 
-0.02 
-0.01 
0.04 

3393 I 1 
3394 1 SI 1 

0.08 1.1 0 . 8  0.7 
0.002 0.7 0 . 8  1 
0.02 0.9 0.7 1 
-0. os 0.9 0.7 1.3 

0 . 0 1  
-0.03 

-0.01 1.2 1.1 1.4 
-0.06 1.2 1 1 

- C1-8-10/11 IX3412 I 11 81 13 
Cl-8-11/12 IX3413 1 7 101 io 1 C2-1-+4/0 :14 I 1:i 111 1 mi c2-1-0/2 ID415 

C2-1-2/4 X3416 4 8 3 

m CZ-I-+~/O R ~ P  ~3414 

m c2-1-012 RXP ~341s a 

m ci-8-718 
m ci-8-8/9 
mi C1-8-9/10 

- 
-r 

I 

I 

I 

I 

, 
I 

I 

I 

I 
I 

I 
I 

I 

! 

! 
I 

I 

I 

I 

I 

I 

! 

I 

D409 4 14 11 
-410 13 22 la 
-411 7 11 a 

0.011 -0.021 0.91 0.71 
0.071 -0.011 0.91 1.11 

0.031 0.0041 1.11 11 1.1 
0.031 -0.031 11 11 1.5 
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Table F-8. Core Soil Sample Laboratory Results 

C2-2-9/10 I3430 12 12 8 0.2 0.01 1 0 . 8  0 . 7  

lm C2-2-9/10 RZP I3430 7 0.2 -0.01 0 . 8  0 . 7  0 . 9  

W C2-2-10/11 X3431 9 17 16 0 . 8  0.07 1 . 9  1 . 6  1 . a  
M C2-2-10/11 X3431 1 4  0 .6  0.07 1 . 5  1 .2  1 
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8-10 
Idmtifioation 

4-2-11/12 

Table F - 8 .  Core Soil Sample Laboratory Results I 
Picoouri.. p u  Gru 

K-40 Co-60 Cm-137 lrb-214 81-214 he-228 . a -0.. aro.. 
luph. ..tr 

X3432 17 33 21 1 0 . 9  2 . 2  1 . 9  1 . 6  

'm c2-3-6/7 
m 4-3-7/8 
m c 2 - 3 4 9  

151 0 . 0  
1452 I 161 281 151 0 .0  
1453 I 211 -0.0 

0.91 2.21 1.51 

0.031 1.41 
-0.OOll 1.51 1.21 
-0.04 1 .7  1 . 6  1 

-0.001 2.2 1 . 7  1 . 5  
0.04 0 .7  0 . 7  0 . 9  

I 0.03 1 0 . 8  1 . 2  
I 0.03 0.9 0 . 7  1 . 2  

0.001 0.9 1 1 
0.01 1 .2  1.1 1 . 2  

-0 .05 
-0.02 
-0.01 
-0.01 1 . 1  
-0.07 1.5 1 . 3  1 .2  

0.01 1 . 6  1 .2  
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Table F-8. Core Soil Sample Laboratory Results 
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Table F-8. Core Soil Sample Laboratory Results 

Swim 
1d.nt.ifiOation 

m c2-a-wa 
nu c2-8-4/1 
m4 ol-a-s/c 
m c2-a-c/7 
m c2-a-c/7 Dtlp 

m c2-8-7/0 
m c2-a-a/9 
m ct-r-s/ro 
m ct-a-10/11 
m e-a-11/12 
m ~ 3 - e - 0 / 2  
m a-c -2 /4  
m 0-6-4/s 
m a-e-s/c 
m a-c-6/7 
m C3-6-7/0 
W C3-6-7/0 DOP 

C 3 - 6 4 9  
I# C3-6-9/10 

C3-6-10/11 
m a - c - i i i i 2  
ma DO-~-O/I 
m DO-3-1/2 
aC DO-3-2/3 
Iw DO-J-3/4 
eC D0-3-4/5 
Iw DO-3-1/6 

DO-3-6/7 
Iw D0-3-6/7 DUP 

d 

7 
7 
a 
8 
8 
8 
a 
a 
a 
a 
a 
a 
a 
9 
9 
9 
9 

9 
1 
9 
9 
9 
9 

r 
- 

- 
s 
a 
#a 
,a 
a 

0.0031 0.91 0.91 0.0 
0.OOll 0.81 0.11 1 
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Table F-8. Core Soil Sample Laboratory Results 
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I 1 
Table F-8.  Core Soil Sample Laboratory Results 
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I Table F-8. Core Soil Sample Laboratory Results 

M D1-6-8/9 x3578 19 9 13 -0.02 0.2 1.3 1.3 1 
M D1-6-9/10 x3579 13 28 18 -0.02 -0.004 1.7 1.6 1 . z  
W Dl-6-10/11 X3580 17 21 22 0.03 -0.01 1.7 1.6 1.6 
M D1-6-11/12 X3581 10 26 21 0.03 -0.08 2 1.8 1.7 
EM D1-7-0/1 X3582 6 2 5 -0.01 0.06 0.9  0.9 0 . 7  
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I Table F-8.  Core Soil Sample Laboratory Results I 
I - a w l .  

1dmItifieatioa h; 
m D l - 1 - 1 / 2  a 
m ~ i - i - z / 3  u 
W D1-1-3/4 a 
W D1-1-3/4 DIIP U 
W D1-1-4/S f )  

W D I - l - 1 / 6  x3 
DM Dl-1-C/ l  a 
m ~ i - i - i / 8  r3 
m D I - ~ - ~ / P  a 
m ~ i - i - 9 / 1 0  a 
m D1-1-10/11 r3 
W D1-1-11/12 f l  
m D1-8-+2/1 X3 
m D1-8-+1/0 I3 

m D1-8-1/2 a 
I( D1-8-2/3 a 
m D1-8-3/4 n 
m D I - ~ - ~ / s  10 
W D l - 8 4 6  x3 
m Dl-8-C/1 a 

D1-8-1/8 x3 
W D l - 8 - 8 / 9  10 
W Dl-8-8 /9  DUF X3 
Iw Dl-8-9 /10  U 
W D1-8-10/11 X3 
a D1-8-11/12 X3 
W D2-1-0/1 a 

- 
- 
L 
!! 
I 
I 
5 
I 
I 
I 
I 
5 
I 
I 
I 
I 
I 
5 
I 
I 
I 
9 
I 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

- 

- 

liooolrri.. p.t oru 

1s1 -0.0041 -0.041 1 
1 181 161 -0.031 -0.021 1.21 1.21 1 . 2  

11 I cl 91 41 0.021 0.011 11 0.81 1 . 2  

18 I 61 ,I 31 0.051 -0.011 11 0.91 0.9  
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111 E1-8-9/10 
W K l - a - l O / l l  
m 11-8-11/12 

m 12-3-112 
Y E2-3-2/3 
m .2-3-3/4 
m e-3-314 DUP 

3( .2-3-0/1 

bi ri-3-6/1 
m .2-3-7/8 
m .2-3-8/9 
m .2-3-9/10 
m e - 3 - i o / i i  
m e - f - w i 2  
m .2-6-0/1 
aC .2-6-1/2 
E4 K2-6-2/3 
E4 .2-6-3/4 
aC .2-6-3/4 DUP 
m e-6-4 /5  
Bl .2-6-5/6 
EM E2-6-6/1 
an e-6-710 
m e-6-8/9 
m s2-6-9/10 
m .2-6-10/11 
m x2-6-11/12 

I3694 S 11 
uses 6 7 4 -0.01 -0.02 0 . 9  0 . 9  1 
U696 1 19 17 0 . 1  -0. os 1 .6  1 .2  1.4 
I3691 5 2) 21 0.003 -0.01 1 . 6  1 . 3  1.4 
I3698 4 25 22 0 .1  0.02 1 .6  1 . 4  l . !  
I3699 I 81 261 21 I -0.041 -0.021 1.61 1.31 1.4 
I3100 I SI 281 191 -0.011 0.0031 1.61 1.51 1.1 
I3101 13 24 16 0.01 0.03 1 . 2  1 . 3  1.: 
I3102 7 26 20 -0. os 0.05  1 . 9  1 . 7  l . !  
-103 S 4 4 0.03 0 .1  1 .1  0 . 8  0.1 

a 1 0 4  I 41 12 I 51 -0.031 -0.041 0.11 0.91 1 . :  
I3105 I SI 12 I SI  0.011 0.021 0.91 0.91 1 *: 
I3706 1 201 12 1 0.031 -0.031 11 0.81 1 .: 
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t3-6-0/1 DUP 
111 X3-6-1/2 
aC t3-6-2/3 
EM t3-6-3/4 
ec t3-6-4/5 
111 U-6-5/6 

aC X3-6-9/10 

1723 11 2 
1124 6 2 
i725 18 2 
1126 12 3 
1727 6 
1721 15 
1128 8 
I729 10 1 

1730 7 
1731 2 1 
1732 16 2 

I734 
1735 

I 18 -0.004 -0.04 1 . 3  1.2 1 
! 19 -0. 05 -0.03 1 . 3  1 . 6  1.2 
I 32 0 .05  0.02 1 . 9  1 . 5  1 . 5  
I 26 -0 .001 0.03 1 . 3  1 . 6  1.1 
I 4 0.03 0 .05  0.8  0 . 8  1.1 
I 

1 5 0.06 0 .01  0 .9  1 1.1 
! 5 0.01  -0.02 1.1 1 1 

I I -0.02 -0.02 1 1 1 . 2  
1 19 0 .05  0.0004 0 . 9  0.9 1 . 3  
I 22 0.02 -0.06 1 . 5  1.1 1.2 
-v 

! 

I 28 0 .01  -0.01 1 . 6  1 .4  1 . 4  

1 27 0 .05  -0.07 1 . 6  1 . 4  1 . 6  
I 29 0.02 -0,002 1 .5  1 . 4  1 . 6  

1736 12 30 26 0.02 -0.04 1 .8  1 .3  1 . 7  
1131 18 30 27 0 .01  0.02 1 .7  1 . 5  1 . 7  
738 8 30 25 0 . 1  0.03 1 . 6  1 . 3  1 . 3  
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Confid.nor Loval(95.0004) 
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Table G-1. Reconnaissance Background Surface Soil Descriptive Statistics 
naoon lhakqrounb I aro.. alpha I Oto.. Mta I K-40 I Co-60 I Ca-137 I 81-114 I Th-234 I &-220 

I I I I I I I I 

10 10 10 10 10 10 l o  10 
3.45951484 3.90739566 4.34511304 0.0215149 0.26385166 0.157001999 0.7433224 0.2869400 

3.66 -0.11 -6.64 -0.06 -0.29 0.44 -1.3 0.3 
25.54 25.11 20.04 0.08 1.30 1.44 3.4 2.12 

I 14.61 12.5) 7.104) 0.0122l 0.5451 0.941 1.051 
St.ad.td Error I 1.765093639l 2.034425941 2.21693043( 0.011012921 0.134620071 0.000553641 0.37925365] 0.146 

I 151 10.51 5.51 0.021 0.51 0.91 1.51 1.1 
I 151 81 61 0.021 0.61 0.91 21 1 

8-  ion 1 5.5817161841 6.433419691 7.01017487( 0.03402192l 0.42570056l 0.2547329761 1.19930536[ 0.4629615 
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Table G-4.  Burial Mound Hot Spots Surface Soil Descriptive Statistics 
hui.1 Mound mot 8pots I atom r~w I moss not4 I A-40 1 Co-60 I Cm-137 1 Bi-214 I Th-234 I Ao-228 

1 I I I I I I I 

miniffl. 16 15 4 1.6 0.2 0.6 -5 0.9 
w.+i.rmr 22 130 10 187 179 1.6 5 2 
am 138 299 45 265.7 228.1 7 -5.1 8.6 
Count I 71 71 71 71 71 71 71 7 
Codidmion L...1(95.0001) I 1.64061771 29.0305421 1.5335927] 49.3957941 40.379561) 0.2416911) 2.27152411 0.2695325 - (l.SC+St&mv) I 15.37) -34.121 2.371 -92.731 -95.421 0.351 -6.741 0.52 
Hman 4 (1.96+8+dD.r) 24.061 119.541 10.491 160.651 160.591 1.651 1.281 1.94 
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Table G - 5 .  Troop Assembly Area Background Core Soil Samples Descriptive 
Statistics 

Baakpround &*A I Qrorm NPU I Otoma I 11-10 I . co-60 I Cm-137 I Pb-214 I Bi-214 I Ala-228 
I I I I I I I I 

18.1455'1 
0.550433d 

l a  
l a  

6.9188434 
47.870394 
-0.711616 

0.36984I 
3c 

4 
34 

2867 
158 
34 

4 
1.087211? 

man 10.43291 

8 t u d u d  ttrot I 0.407468 
, 0.0002201 
I 0,002418O 
I -0.0025 
i -0.01 
i 0.02SO251 
I 0.0008425 
I 1.0017599 
I 0.143633 
1 0.18 
I -0.08 
1 0 . 1  
I 0.0317 
I 144 
L 0 .1  

4 

I3 
4 

- 

-0.01273 
0.002566 

-0.0 
-0.0 

0.03079 
0.000948 
2.0S8506 
0.778980 

0.1 
-0.0 

0 .  
-1. 834 

1 4  
0 .  

1 . 3  
; 0.02601O5 

1 . 3  

11.54861 
0.439063 

1.175 1.1631944 
0.0230264 0.010430-l 

1 . 1  1.1 
1 

5.  268762 
27.75981 
-1.29637 
-0.11191 

I I 

I 

I 

I 

I 

16d 
14 

1 .6  1 . 3  1.2 
0 .5  0 . 6  0.6 
2.1  1 . 9  1.5 

187.2 169.2 167.! 
144 144 144 
2 . 1  1 . 9  l . J  
0 . 5  0 . 6  0.t 

0.0514305 0.0470974 0.0364311 6.867893 
-0.081 -0.0 

1 0.00478111 0.005071 

8 

6 
4 

2 
9 
9 
1 
a 
84 
1 

'9 
!! 

1.21 1.11 1 . 1  
1 0,3122219] 0.28591651 0.2211681 
i 0.09748251 0.08174031 0.048915( 

-0.4032521 0.65482! 
0.394121( 0.0986754 
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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. References. 

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 Summarv. 

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. 
will also serve as the guidance for which aspects of the site 
survey plan must be implemented in each specific area. 

It 

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. 
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 

Although this area was released by the Atomic Energy 

' . NUREG/CR-5849. The information gathered from historical 
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documents, and written recollections of personnel assigned to 
Fort McClellan during the time period in question indicate the 
radiological waste placed within the burial mound is most likely 
low-level laboratory waste (Cs-137, some Co-60, and possibly Sr- 
9 0 ) .  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 
f o r  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. 
any activity detected above background. 
be collected to identify natural occurring radioactivity. 

Appropriate analyses will be performed to identify 
Background samples will 

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.  

2 
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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 maneuver training area for students at the U.S. Army Chemical 
and Military Police Schools, Active Duty Units, Reserve Units and 
Alabama National Guard Units. 

b. llAffectedll and Ifunaffected" areas classify survey units by 
contamination potential. 
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 
indicate spills or other unusual occurrences that could have 
resulted in spread of contamination, and where radioactive 
materials were buried. Areas immediately surrounding or adjacent 
to locations where radioactive materials were used, stored, 
spilled, or buried are included in this classification because of 
the potential for inadvertent spread of contamination. 

NUREG/CR-5849 defines an affected open 

I 

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. Survev 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 "affected1' open land area as defined in NUREG/CR- 
5849 and above. 

! 

5.1. 
to determine the Ft. McClellan/Pelham Range llpopulationll 

Backur ound Su rvev. A background survey will be performed 
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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 
ReuLer-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. 
apart. 

The detectors will be placed approximately 5 meters 

The Reuter-Stokes data will be collected for approximately 18 
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 2 0 %  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, 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. 
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. 

These samples will be analyzed for gross alpha, 

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 

4 
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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-l/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 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 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. 

5 
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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 6 0 0  square meter 
area. Five sampling and measurement locations forming a IIZ" 
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 1-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. 
This exercise will be used to refine the teams' gamma scanning 
survey technique. 
each survey team member. 

The gamma scan survey will be performed by 

Surface soil samples will be collected from each of the 5 
measurement locations in the grid's a Z t t  pattern. At a minimum 
light duty work gloves will be worn during all s o i l  sampling 
actions to protect from cuts and abrasions. 

6 
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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. 

(c) 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 background 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 of the burial mound. Surface soil samples will be procured 
from this area and submitted for laboratory analysis. 
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). 

The area 

I 
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13) Water Sample Surveys. Water samples will be 
collected 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. Wacer sample analyses 
will be performed in accordance with the RAP Analytical 
Protocols. 

5 . 2 .  Burial Mound Survev. The Burial Mound has been classified 
as an Affected Open Land Area as defined in NUREG/CR-5849. The 
classification of this area as ”affectedN was confirmed during 
the scoping survey by in-situ gamma spectroscopy with a 3x3 inch 
sodium iodide detector (NaI(T1)) 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(T1) 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. 

e 
(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 s o i l  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 
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. 

! 
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b. soii 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 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 1: Soils 
and Solid Media. 
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). 

A graphical representation of the pattern and 

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. 
collected will be analyzed for gross alpha activity, gross beta- 
gamma activity, and gamma emitting isotopes. 

All samples 

6 .  Laboratorv Analvs ia. All laboratory analyses will be 
performed by USACHPPM, Radioisotope Analysis Program (RAP), which 
maintains multiple certifications including the EPA and A2LA. 

9 
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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. Pualitv Assurance and Oualitv Control (OA and OC). 

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. SamDle Contamination Manasement. 

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 col.lection 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. A l l  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 Safetv Plan. General site safety is covered in the 
attached Site Safety Plan for Rideout Field, Fort McClellan, AL 8 
January - 10 January 1996. 

10 
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- 
10. 3 urvev Data. Survey and Laboratory data will be used to 
provide recommendations f o r  release of the site f o r  unrestricted 
use o r  site remediation w o r k  plans. If radiological 
contamination is observed above acceptable levels, USACHPPM w i l l  
provide necessary recommendations to assist in the remediation 
effort. 



. 
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F i g u r e  1. 
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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. 

2 .  ORGANIZATION AND RESPONSIBILITIES. 

a. 

b. 

C. 

d. 

e. 

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

Frances Szrom 
Project and Site Safety Manager 
USACHPPM 

Michael Bush 
Co-Project and Site Safety Manager 
USACHPPM 

Barthel F. Truffa, I11 
Health Physics Consultant 
Nuclear Support Services 

I. Richard Kestner 
Engineering Technician 
USACHPPM 

13 
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f. Michael Stewart 
Medical Laboratory Technician 
USACHPPM 

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 Regulatory Commission (NRC) disposal facilities. 
However, adequate termination surveys were not performed. 
Therefore, radiological su-rveys 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. 
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-0987A-P-96 for Fort 
McClellan, AL to which this appendix is attached. 

The 
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c. Personnel. The personnel that will be involved on site 
are listed in paragraphs 2b through 2g above. 
manager or co-project rnanager will be present during on site 
operations. 
Fort McClellan safety qualified personnel, as designated by the  
installation safety manager. 

Either the project 

While on site the survey team may be accompanied by 

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 significant 
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. Electrical/Utility. None apparent. 

e. Flammable/Explosive. None apparent. 

f. Ordnance. None apparent. 

15 
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9. 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. 

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. 
radiation protection devices, will be used to monitor all 
personnel that enter radiation fields of 2 millirad per hour or 
greater. 

Personnel dosimetry and other appropriate 

Air samples 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 C o -  
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 
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air flow_ rate at the start and end of the air sample collection 
period will be recorded. 
air filter will be analyzed by gamma spectroscopy for Co-60 and 
Cs-137 with a portable Canberra M C A  with a 311 x 3" NaI 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: 

After the air sample is collected, the 

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. 

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 = 5 e - 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 
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samgle to the USACHPPM-RAP laboratory. This sample will be 
analyzed only if the onsite air sampling results w- arrant 
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. 

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 
f o r  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 
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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 ( 2 0 5 )  848 -  
2345 .  The ambulance service will transport medical emergencies 
to Noble Army Community Hospital ( 2 0 5 )  848-2152 or Jacksonville 
Hospital ( 2 0 5 )  4 3 5 - 4 9 7 0 .  

5. NOTIFICATION. Pre-entry safety and work briefings will be 
held prior to daily work commencement. 
consist of the familiarization of project personnel with the 
survey locations 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: 

The briefings will 
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Name - 

Frances Szrom 

Michael Bush 

Barthel F. Truffa, I11 

I. Richard Kestner 

Michael Stewart 

Amy L. Bigger 

S isna ture Date 
n 

/? 

PREPARED BY: 

Project ManageuSite Safety Manager 
Industrial iIealth Physics Program 
USACHPPM 
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REVIEWED ,BY: 

Industrial Health Physics Program 
USACHPPM 
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CONCURRENCE BY: 

s;- 
C k L  < %ACO!$hJk' DATE q k  y / f y Y b  
Safety and Occupational Health Manage 
USACHPPM 

DATE 9d 
Health Physicist 
Radiation Protection Officer 
F o r t  McClellan, Alabama 
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MCHB-DL-RA (MCHB-DS-HP/20 Sep 95) (385-11d) 1st End 
Mrs. Christman/dp/5-3983 
SUBJECT: Request for Sample Analysis (Fort McClellan, AL) 

r'o 7 IV'Sil 7995 Program Manager, Radioisotope Analysis 

FOR Program Manager, Industrial Health Physics 

1. Reference verbal conversation between Mr. Swatski, 
Mrs. Christman, and Mr. Beegle, this office, and Ms. Szrom, IHP, 
20 Sep 95, subject: Sample and Analyses of Ft. McClellan 
Samples. 

2. Results of analyzing fifteen soil samples, laboratory numbers 
W6784 through W6798, and one radioactive commodity, laboratory 
number W6804, from Ft. McClellan for gamma-emitting radionuclides 
are listed in enclosure 1. 

3. This report complies with the requirements of the American 
Association for Laboratory Accreditation (A2LA), therefore, IIthis 
report shall not be reproduced except in full without the written 
approval of the laboratory. The results relate only to the 
specific examples identified within this report". Other required 
compliance information is listed in enclosure 2. 

4. The samples were analyzed for the gamma-emitting isotopes 
actinium-228, the progeny of thorium-232; bismuth-214, the 
progeny of radium-226; thorium-234; potassium-40; cobalt-60; and 
cesium-137. Actinium-228 presence is based on the detection of 
the 911 keV peak and either the 3 3 8  or 968 keV peaks. Bismuth- 
214 presence is based on the detection of the 609 keV peak only. 
Thorium-234 presence is based on the detection of the 63 and 92 
keV peaks. Potassium-40 presence is based on the detection of 
the 1460 keV peak only. Cobalt-60 presence is based on the 
detection of the 1173 and 1332 keV peaks. Cesium-137 presence is 
based on the detection of the 661 keV peak only. The samples 
were held in sealed containers for a minimum of fourteen days to 
ensure that equilibrium was established between radium-226 and 
its progeny. 
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MCHB -DL-RA 
SUBJECT: Request for Sample Analysis (Fort  McClellan, AL) 

5. Soil sample numbers HS-2, HS-4, HS-9, HS-11, HS-20, HS-21, 
and HS-23, laboratory numbers W6792 through W6798, were analyzed 
in duplicate and the results are also listed in enclosure 1 with 
the suffix dup. 

6. 
in enclosure 1. 

Representative detection limits for the analyses are listed 

7. 
alpha/beta results of all the soil samples will follow in 
separate reports. 

The gamma results of the remaining twenty soil samples and 

8. 
was 0.0043 gram. 

The weight of the commodity removed from soil sample (is-20) 

9 .  
cobalt-60 may indicate that the sample is not homogenous. 

Sample HS-20 was counted in duplicate and the results for 

10. Point of contact for additional information on project 
number 27-83-0987, (report number 5A4335-R3), is Mr. Ronald 
Swatski, extension 5-3983. 

2 Encls 
as 

RONALD J. SWATSKI 
Program Manager, Radioisotope 
Analysis 
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e .  r 1. 
20 September 1995. 

Request analysis of t h e  s o i l  and .=iz f l l t 2 - r  smples celiTreroe on . -  
Tke following ~ - ? l e  inrormation is Sroviaed:  

a. Installation: F o r t  McClellzn, .9L ' 

b. XO N u n b e r :  737105D6 

C .  Project Ntx-nfer: 2 7 - 8 3 - 0 9 8 ?  

d. Project Officer: "ran Szrom 

e. Number zrd r e s  of  Szmples: 35 s o i l  and 15 air f i l t e r  
sam2les. 

f .  ,hxdyses required: See attacked s a p l e  log.  

g .  Samples Delivered: 20 Ss2tember 1 9 9 5  t o  E??. Tom Beegle. 

h. Reason f o r  & ~ a l y s l s :  Backgromd an2 scoping surveys of 
radiological h i r i a l  mound zree at F t .  McClellzn, AL. I so topes  of 
i n t e r e s t  zze Co-60, Cs-13'7, Sr-90, as xel l  as naturally occurring 
isotopes ( V - 2 3 8 ,  9 1 - 2 3 2 ,  K - 4 0 ) .  

-. t P r i o r F t - y :  Routine. V e r b a l  r s s u l t s  to p r o j e c t  officer 5 s  
analyses Ere com;?leted. 

5 .  Rernerks: S m F l e  wicn f ie ld  I 3  ES20 definitely ~ E S  Co-f" per 
field NaI MCX. Co-60 a p p e z s  to be h i g h l y  localized ir? ths szrr.cl;l. 
Contact r e a d h q s  up t o  60 mFczoR/hr w e r e  obtained. 
analyses w e z e  discussed w i 5  M r .  Swatskl, M r s .  Christmar? and 
Mr. 3eegle on 2 0  Seg  9 5 .  

S z r q l e  2nd 

2 .  For additicnal information please contact Frar. S z r o m  o r  
B a r t  Truffz a t  exteasion 5-3502. 

Industrial Health Physics Eograrn 



Results of Analyzing Soil Samples 

SAMPLE 
IDENTI F K A T  IO N 

MND A1-3 

MND B1-3 

MND C1-3 

MND D1-3 

MND A2-3 

MND B2-3 

MND C2-3 

MND D2-3 

HS-2 

HS-2 Dup 

HS-4 

HS-4 Dup 

LAB 
NUMBER 

W6784 

W6785 

W6786 

W6787 

W6788 

W6789 

W6790 

W6791 

W6 7 92 

W6792 

W6793 

W6793 

K-40 

5 f 1  

3 + 2  

12 * 2 
5 k 2# 

4 + 1  

8 + 2  

14 + 3 

4 + 2  

4 + 1  

5 + 2# 

8 + 1  

7 + 3  

PICOCURIES PER GRAM 1.96 STANDARD DEVIATIONS 
co-60 cs-137 Bi-214 Th-234 Ac-228 

0 . 0 3  + O . O S #  0.1 + 0.07# 1.1 * 0.2 0.02 f 3.7# 1.0 + 0 . 4 *  

-0.01 * O.l# 0.7 0.1 1.1 f 0.3 0.9 * 2.0 0 . 8  * 0.4** i 
0.3 f 0.09 0.9 + 0.1 1.4 f 0.3 5 * 4 * *  1.3 + 0.4* I 

0.05 + 0.7# 1.0 + 0.2 

0.7 * 0.2 1.4 f 0.4 

1.6 f 0.2 1.6 f 0.5 

0.4 & 0.2 1.1 * 0.3 
1.1 f 0.2 1.2 & 0.3 

0 . 9  f 0.3 1.5 + 0.5 

26 & 1 1.1 + 0.3 

26 + 1 1.7 * 0.6 

0.9 & 0.6 -0.03 + 0.18 0 . 4  * 0.1 1.2 f 0.3 2 + 2  i 
3 + 3# 0 . 9  + 0 . 4  - 0 . 0 0 6  + 0 . 0 5 #  

1.5 + 0 . 6  -0.01 + O.l# 2.3 & 1.8 

0.4 f 0.2 3f.2 2.0 + 0.5 

0 . 4  f 2.3 1.2 * 0 . 5 *  

5 f 4 #  1.1 & 0.7* 

6.8 + 0.6 3 5 2  1.2 + 0 . 7 * *  

0.02 f O.l# 

6 . 6  + 0.4 

8.2 f. 0.5 -5 + 6# 1.2 * 0 . 6 f  

9.1 + 0.7 2 + 3  1.4 & 0 . 7 #  

I 
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SAMPLE 
IDENTIFICATION 

W6804 1300 f. 1700# 253000 & 1000 1 9 0  250# 100 f 4 0 0 #  5 0 0  4300# -1400 +1300# HS-20 Commodity 
I 

Results of Analyzing Commodity 

LAB PICOCURIES PER UNIT & 1.96 STANDARD DEVIATIONS 
l!!uM€m K-40 Co-4Q cs-137 Bi-214 Th-234 Ac-228 

* Key energy line found, but supporting peak(s) not found, see letter paragraph # 4  

* *  Key energy line not found, but supporting peak(s) found. 

# No energy line (9 )  found. 
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Additional Data Required for A2LA Accreditation 

Sample Collection Date: 14 Sep 9 5  

Date of Sample Receipt: 22 Sep 95 

Counting Dates: 16 - 20 Oct 95 

Method Number: G - 002 
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