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Project/Job Name CAU 4x6 CAIP 

Page I of 2 

Date I I - I6-98 

The following technical changes (including justification) are requested by: 

Chew1 Rodriguez 
Warn4 

Industrial Sites Task Manager 
(Title) 

Charfges to the Corrrdive Aclion Inwstigation Plan for CAU 186: Double: Tracks RADSA FE Awu,  NelIis Air 
Force Range, Nevudu, Rev. 0; DOE/NV--523 

Inside cover page: Insert the following Trademark Disclosure statement, “Reference herein to any specific 
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the United States Government 
or any agency thereof or its contractors or subcontractors.” 

Page 19, Section 3.3.1. Par. 2: Add “and Attachment 3,” to the sentence. Attachment 3 details newly added 
procedures to the methodology for determining field screening levels for the site investigation. The revised 
sentence will read: “Details of the methodology to determine the radiological field screening levels can be found 
in Table A.3-1. Attachment 2, and Attachment 3 of the DQO worksheet (Appendix A).” 

Page 2 1, Table 3- 1, Column 3, Rows 6 ,7 ,  and 8: Correction - The footnotes attached to the analytical methods 
listed in rows 6 ,7 ,  and 8 are incorrect. The methods listed in rows 6 and 7 will read: L‘NAS-NS-305XC~~..” The 
method listed in row 8 will read: “NAS-NS-3058e.f.’’ 

Page 2 1, Table 3-1, Column 3, Rows 6, 7, and 8: Insert the text “or equivalent method’ after the analytical 
methods. The texf in rows 6 and 7 will read: “NAS-NS-3058C*8 or equivatent method.” The text in row 8 will 
read: “NAS-NS-3 05 8“vf or equivalent method.” 

Page 25, Section 4.2, Par. 5: Delete “then two consecutive clean soil samples will be collected from random 
excavated test pits” from the first sentence. The revised sentence will read: “In the event the decon facility 
trench boundaries cannot be delineated by visual assessment and field screening results are below fieId screening 
levels, then one confirmatory sample per random sample location will be collected for off-site laboratory analysis 
to confirm COPCs are below preliminary action levels.” 
Justification: In developing the number and locations of random confirmatory samples, using guidance from 
MARSSIM and NUREG 1505, only one soil sample is required from each random sample location. 

. . - , .. .. 



Tcchnical Change No. 1 for CAU 486 Page 2 of 2 

Page 36, Section 5.3.3: Delete Paragraph 3 and insert: “Alpha spectroscopy in the form of isotopic plutonium 
and uranium is included in the required site characterization analyses to determine if the waste will meet the 
Nevadu Test Sile Performance Ubjecrives for Cerlrjicalion of Nonradioactive Hmwdous Wasle (BN, 1995 j. 
This analysis is included in the event the waste generated during site characterization is determined to be 
hazardous waste. Gamma spectroscopy is not included in the site characterization analyses because process 
knowledge infomiation did not indicate the potential for gamma radionuclide contamination.” 

Rage 40: Add new reference: “Adams. Steven. 1998d. Memo to D. Arnold regarding ‘Daily Response Check 
of FIDLER at the Double Tracks RADSAFE Area,’ 16 November. Las Vegas, NV: IT Corporation.” 

Appendix A, Page A-4, Table A.3- 1 :  Insert the following sentence at the end of the existing text in Row 5, 
Column 4: “To account for daily variations of instrument response, an additional procedure in determining field 
screening levels will be implemented. This new procedure is detailed in Attachment 3.” 

Appendix A, Page A-4, Table A.3-I : Add the reference “Adams, 1998d” to row 5 of Column 7 

Appe‘ndix A,  Page A-4, Table A.3-1: Insert the text “or equilavent method” after the analytical methods in rows 
6 and 7 of Column 5. The text in row 6 will read: “NAS-NS-3058‘ or equivalent method.” The text in row 7 
will read: “NAS-NS-3050‘ or equivalent method.’’ 

Appendix A: Add the memo titled “Daily Response Check of FIDLER at the Double Tracks RADSAFE Area,” 
as Attachment 3 .  The memo is referenced as Adams, 1998d. 

The project time will be ( I n c r e a s e d ) ( D e c r e a s e d ) ( w )  by approximately - -  days 

Applicable Project-Specific Document(s): Correciive Action Invesligufion Plan for Correciive Action Unit 486: 
Double Tracks RADSAFE Area, Nellis Air Force Range, Nevada, Rev. 0; DOUXY--j23 

~ 

CC: 
Approved By: Date 

Janet AppenzclI;r:Wi& Project Mma& 
Industrial Sites Subproject 

Y 
Nevada EnvironmcntajRzstoration Projcct 



CAU 486 CAlP 
Appendix A 
Revision: 0 

Attachment 3 

“Daily Response Check of FIDLER at the 
Double Tracks RADSAFE Area” (Adams, 1998d) 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION Memorandum 

To: Dawn Arnold Date: November 16,1998 

From: 

Subject: 

Steve Adams 5m Project No. 7767 10.7702O1 

DAILY RESPONSE CHECK OF FIDLER AT THE DOUBLE TRACKS RADSAFE 
AREA 

Summary 
Health Physics recommends that daily field screening levels be determined for gross gamma 
monitoring at the Double Tracks RADSAFE Area. This recommendation is predicated on 
the fact that there is significant daily variation in gross gamma detector response, even in the 
absence of a radiation source. Calculating daily field screening levels will help ensure the 
detection of radiation contamination in sod. 

The following sections of this memorandum discuss the radiation survey instruments that 
will be used during the characterization of the Double Tracks site, the anticipated 
radionuclides in the radiological source term, the survey instrument response to these 
radionuclides, the definition of the field screening levels, and recommendations on how to 
select the daily gross gamma field screening level. 

Survev Instruments 
Soil samples will be monitored for gross alpha activity, gross beta activity, and gross gamma 
activity at the Double Tracks RADSAFE Area (DTRSA) using hand-held portable radiation 
survey instruments. An Electra alphdbeta scintillator counter is used for monitoring the 
gross alpha and gross beta activity of soil samples. A Field Instrument for the Detection of 
Low-Energy Radiation (FIDLER) will be used to monitor the low energy gamma activity of 
soil samples. These survey instruments are used to monitor both the radiation activity in soil 
samples taken from the DTRSA during characterization activities and the soil samples taken 
from undisturbed background locations in the vicinity of the DTRSA. 

DTRSA Radioactive Source Term 
The DTRSA radioactive source term is the plutonium and depleted uranium from the Double 
Tracks safety shot experiment. Vehicles, equipment, and workers that were contaminated 
during the experiment were decontaminated at the DTRSA. The radiological source term 
consists of four plutonium isotopes, plutonium-23 8,239,240, and 24 1 ; and uranium-23 8 
(AEC, 1964). Plutonium-238,239,240 and uranium-238 emit alpha particles and very low 
energy photons during radioactive decay. Plutonium-241 is a beta emitter that decays to 
americium-24 1. Americium24 1 is an alpha emitter that also emits a 59.5 kiloelectron volt 
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Approximately 95 percent of the emissions from the radioactive source term at Double Tracks 
are alpha particles and low energy beta particles (AEC, 1964 and Kocher, 198 1 ), These alpha 
and beta emitting radionuclides cannot be detected unless they are on or very near the soil 
surface. Alpha particles are not capable of penetrating more than a millimeter (0.04 inches) of 
soil. Therefore, alpha emitting radionuclides that are more than a millimeter below the soil 
surface will not be detected using an alpha detector. Beta particles are not capable of penetrating 
more than a centimeter (0.4 inches) of soil. Beta emitting radionuclides that are more than a 
centimeter below the soil surface cannot be detected using a beta detector. The distance an alpha 
or beta particle can penetrate in soil is affected by the soil moisture. An increase in the soil 
moisture will decrease the distance they can penetrate. Gamma particles and photons, depending 
on their energy, are capable of penetrating several centimeters to a meter (39.4 inches) of soil. 
The 59.5 keV "'Am gamma is capable of penetrating about 5 centimeters (2 inches) of soil. 

During the last twenty years the concentration of "'Am and two other plutonium contaminants, 
plutonium-2391240 (239j14qPu) has been measured in hundreds of Doubie Tracks Site soil samples 
using aIpha spectrometry. The ratio of the 23u'240Pu concentration in the soil samples to the 2"Arn 
concentration in the soil samples varied from six to one to 14 to one (DOE, 1996). Information 
on the initial Double Tracks Site. source term, combined with the information obtained from 
alpha spectrometry, suggests that the ratio of total plutonium (Pu-238,239,240, and 24 1) 
concentration in the soil to the "'Am concentration varies from ten to one to 20 to one. Survey 
instruments that can detect the 59.5 keV photon emitted by the l4'Arn in a soil sample would 
therefore, be providing indirect infomation on the concentration of the plutonium isotopes in the 
soil sample. 

Survey Instrument Response 
The count rate displayed by st survey instrument is a function of two components. One 
component is due to the instrument detector response to radiation emitted by the radionuciides 
present in the environment and to cosmic rays. The second component of the count rate is due to 
the electronic noise in the instrument. Even in the absence of any radioactivity all survey 
instruments will have a count rate due to this second component. The count rate due to this 
second component varies significantly for different types of instruments and between different 
instruments of the same type. The background count rate of a survey instrument is then a 
combination of the counts due to the natural background concentration of radionuclides in the 
environment, cosmic rays, and the electronic noise. 

The background count rate of a survey instrument is effected by environmental parameters such 
as temperature. humidity and air pressure. The changes in the environment effect both the 
radiation background and the electronic noise in the survey instrument. Soil humidity and 
temperature, air humidity and temperature, and air pressure effect the release rate of radon gas 
from the soil. Changes in the concentration of radon gas and its radioactive decay products in the 
soil and air will result in changes in the survey instrument count rate. Changes in temperature, 
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humidity, and air pressure will also result in changes in the count rate due to their effect on the 
instrument’s electronic noise. The impacts of environmental parameters on the background 
count rate of a survey instrument is a function of the type of detector, type of electronic circuits, 
and the survey instrument design. 

The Electra alphalbeta scintillation counter measures the alpha and beta activity on or near the 
soil surface. The background count rate of the Electra i s  very stable and it is not strongly 
affected by environmental conditions. The FIDLER background count rate is highly variable. 
The variability is due to the sensitivity of the FIDLER’s photomultiplier tube to temperature and 
the FIDLER‘s response to the low energy photons emitted by radon gas and its decay products. 

The FIDLER operates by converting kinetic energy of low energy photons and gammas into 
light. A photomultiplier tube then converts the extremely weak light output of the scintillation 
pulse into a corresponding electrical signal which is then converted to a count rate. The superior 
photokensitivity in modern photomultiplier tubes is achieved only at the price of a higher noise 
rate from thermal stimulated electron emissions (Knoll, 1979). The electron noise in the 
photomultiplier tube is a direct function of temperature. The design of the photomultiplier tube 
causes the FIDLER count rate to be sensitive to temperature. 

The detector in the FIDLER is sensitive to some low energy photons emitted by radon decay 
products. The emission rates of radon gas from the soil are sensitive to changes in the soil 
humidity and temperature, air pressure, and air temperature. As a consequence, the FIDLER’s 
count rate at a survey location will then be affected by those environmental conditions that affect 
the emission rate of radon gas from the soil. 

Field Screeninv Levels 
A field screening level (FSL) is used in comparing the radiation activity in site characterization 
soil samples to soil samples taken from undisturbed background locations. The FSL is defined 
by monitoring the surface soil at 20 points at an undisturbed background location or 20 soil 
samples taken from undisturbed background soil locations. The mean count rate and the 
standard deviation of the mean count rate for the 20 samples are then calculated and documented. 
The FSL is then defined as the mean count rate plus two standard deviations of the mean. A 
separate FSL is defined for the gross alpha activity, gross beta activity, and gross gamma 
activity. If a site soil sample exceeds the FSL for any of these three measurements, than soil 
samples from additional locations may be required to be monitored in order to determine the 
lateral and vertical extent of the radioactive contamination. In addition, more soil samples may 
have to be sent to a laboratory for radioanalysis. It is important that the FSL are accurately 
defined to ensure efficient and productive use of resources during DTRSA characterization. 

ImDlementation of the FSL 
The Electra alphaheta scintillator background count rate has been found to be stable. Its daily 
variation in the absence of a radioactive source does not preclude its use for establishing FSL 
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based upon the initial 20 background soil samples. The FIDLER background count rate is not as 
stable as the Electra. Data collected during Roller Coaster RADSAFE Area (RCRSA) and Soils 
Subproject characterization demonstrates that the variation in the FIDLER count rate exceeds the 
FIDLER response to the variation in the concentration of radionuclides in the natural 
background. Therefore, a daily adjustment must be established for the FlDLER FSL. 
Information supporting these conclusions will be found in the following paragraphs. 

The FSL process was used during characterization ofthe RCRSA. There was no difficulty in 
applying the FSL process when screening gross alpha and gross beta activity using the Electra. 
However, the screening of gross gamma activity using the FIDLER demonstrated that the 
process was inadequate and requires modification. The original FSL process did not account for 
the daily variation in the count rate of the FIDLER. When no radiation source is present, the 
daily count rate of the FIDLER exceeds the count rate response due to the variation in the 
concehtration of radionuclides found in soil at background locations. This was not true for the 
E 1 ec tta alphalbeta sc in t i 1 lator. 

Twenty soiI samples taken from undisturbed background locations in the vicinity of the RCRSA 
were counted for one minute using the FIDLER. The mean FEDLER count rate for the 20 
background soil samples was 41 8 cuunts per minute (cpm) with a standard deviation of 18.9 
cpm. Therefore, the FSL was defined as 456 cpm ( 4 18 -+ (2 x 18.9)) at the RCRSA. However, 
on the first day of field operations the same FIDLER instrument background count rate was 477 
cprn. Six new soil sampIes were then taken from a borehole located in a known undisturbed 
background location. Four of six soil samples exceeded the previously determined FSL of 456 
cpm. The FIDLER count rates for the background samples varied from 448 cpm to 492 cpm 
with a mean count rate of 472 cpm and a standard deviation of 17.5 cpm. In the absence of any 
radiation sources, the FIDLER count rate varied from 4 13 to 477 cpm on five different days 
during characterization activities at the RCRSA. 

Data was obtained from the Soils Subproject on the FIDLER count rate of background soil 
samples. The data demonstrated that the daily variation in the response of the FIDLER 
instruments used during soils characterization was significant (DOE, 1996). The background 
count rate of the FlDLER varied from 32 to 56 percent. This variation is greater than the 
variation in the response of the FIDLER to the low energy gamma particles and photons emitted 
by the background concentration of radionuclides in soil. 

Recommendation 
The determination of the FSL for gross alpha and gross beta activity using the Electra should 
continue as originally planned. The process for determining the FSL for gross gamma activity 
using the FIDLER should be revised. 

When site characterization only requires shallow surface soil measurements, five background 
locations should be marked, documented, and used daily to check the FIDLER response. If site 
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characterization requires sampling of soil samples significantly below the surface, as is the case 
at the Double Tracks RADSAFE Area, then five soil samples from the background locations will 
be required to be retained. Whether background location or retained soil samples are used to 
determine the daily variations in the FIDLER response, the general method for calculating the 
daiIy FSL is the same. The method is described in the following paragraphs using, as an 
example, the retained soil samples. 

It is recommended that five of the twenty background soil samples be retained for comparing 
instrument response on a daily basis. The five soil samples retained should include the two soil 
samples with the highest FIDLER count rate, the two soil samples with the lowest FIDLER 
count rates, and a soil sample with an average FIDLER count rate. These soil samples should be 
kept in a configuration like the soil samples taken during characterization, e.g., plastic bags. 
These five soil samples should be counted for one minute with the FIDLER each morning prior 
to characterization activities. The daily count rates, mean count rate and standard deviation of 
the mean count rate for these five soil samples should be calculated and documented. A daiIy 
FIDLER FSL should be calculated and documented for these five samples. If the daily FSL 
defers from the original FSL by more than one standard deviation, then the daily FSL should be 
used for that day and that day only. An example on how to determine the daily FIDLER FSL 
using hypothetical but realistic data is demonstrated below in Table 1.  
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Table I .  Examples of Daily FIDLER Count Rates for CaIculating FSL 

Mean 

FSL 
Standard Deviation 

Background Samples 
FIDLER 1cpm) 

448 
420 
400 
387 
429 
3 99 
425 
424 
393 
392 
408 
42 1 
44 1 
439 
407 
41 8 
417 
457 
417 
417 

Mean 418 
Standard Deviation 18.9 
FSL 456 

Day 1 Characterization 
FIDLER Icpm) 

467 
45s 
428 
402 
397 
430 

493 
31.7 

Day 3 Characterization 
FIDLER (cpm) 

427 
418 
408 
3 99 
392 
409 

437 
14.1 

Mean 
Standard Deviation 
FSL 

Day 2 Characterization 
FIDLER [cpm) 

460 
45 1 
423 
399 
394 

Mean 425 
Standard Deviation 29.8 
FSL 485 

The gross gamma FSL derived from the 20 background soil samples was calculated to be 456 
cprn. Five soil samples out of the 20 were selected to be used as surrogate sources to evaluate 
the response of the FIDLER during characterization activities. The five samples selected 
corresponding to those giving the two highest FIDLER count rates, the two lowest count rates, 
and an average count rate. For this hypotheticai background area the five soil sampIes were 
those that resulted in FIDLER cpm of 457,448,4 18,392, and 387. During the first day of site 
characterization the FSL calculated using the five background soil samples was 493 cpm. The 
calculated FSL exceeds the FSL derived from the 20 background soil samples by greater than 
one standard deviation (493 -3 1.7 = 461 which > 456). Therefore, in this example, during the 
first day of characterization the FSL of 493 cpm should be used. 

During the second day of characterization the daily FSL was calculated to be 485 cpm. This FSL 
is only slightly lower than the FSL calculated on the first day of characterization. However, the 
FSL cakulated on the second day is not significantly larger than 456 cpm. The second day FSL 
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(485 cprn) minus one standard deviation (29.5), is less than 456 cprn. Therefore, the gross 
gamma FSL during the second day of characterization remains at 456 cprn. 

On the third day the gross gamma activity of the five background samples measured with the 
FIDLER results in an FSL of 437 cp. This is significantly less than the FSL measured for the 20 
background samples. The FSL o f  437 cpm plus one standard deviation of 14.1 cpm is 45 1 cpm. 
This count rate is less than 456 cprn. Therefore, on the third day of characterization the FSL is 
reduced to 437 cpm. 

Conclusion 
Health Physics recommends that daily FIDLER surveys of five background soil samples be 
performed. The mean and standard deviation of the FIDLER measurements arid a field screen 
level should be calculated and documented. If the daily FIDLER field screening level differs by 
more than its standard deviation from the field screening level derived from the 20 background 
samples, then the daily FIDLER field screening should be used for that day. If the daily FIDLER 
field screening level differs by less than its standard deviation from the field screening level 
derived from the 20 background samples, than the original field screening level shall prevail. The 
use of daily FIDLER field screening levels ensures that gross gamma contamination in soil 
samples at the Double Tracks RADSAFE is detected. 

If you have any questions or require any additional information please call me at 295-203 1 

cc: Mike Foley 
Mike O'Hagan 
Charles Orchard 
Laura Tryboski 
Cheryl Rodriguez 
Central File 
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10. 
Comment 
Number/ 
Location 

1, Document TitlelNumber Record of Technical Chanae for CAU 486 CAIP 2. Document Date 11-05-98 

3. Revision Number 0 4. OriginatorlOrganization IT Coreoration 

5. Responsible DOElNV ERP Subproject Mgr. Kevin Cabble 6. Date Comments Due 

7. Review Criteria 

8 .  ReviewerlOrganizationlPhone No. NDEP. Mike McKinnon 9. Reviewer's Signature 

1 1 .  
Typea 

Page 19, Section 
3.3.1, paragraph 

2: Addition of 
Attachment 3 

Page 40: New 
reference 

Appendix A, Page 
A-4, Table A.3-1: 

Appendix A: 
Addedmemo I 

:omment Types: M = Mandato 

12. 
Comment 

~ ~ .~ ~~ 

If this revised method of determining FSLs is to be employed, 
NDEP requires the following: 
a. Daily Activity Reports -These reports shall include results of 
the original 20 background sample counts; the 5 which are 
considered representative of the 20; the daily recounts of the 5 
representative samples; and if the FSL is being changed, 
justification for the change. 
b. Clearly define conditions which existed on the day the initial 
20 background samples were obtained to include temperature, 
relative humidtty, barometriC pressure. wind speed and any other 
factor which may affect radon emanation 
c. Questions: How are the original 20 background samples to be 
preserved? How will you ensure these samples are stilt 
representative of actual field conditions? Once removed from 
the ground, how will you demonstrate that potential radon 
emanation problems originate from the sample versus the soil 
beneath the sample? 

This reference may be changedlamended based on response to 
#2 above. 

~ ____ - ~~ 

May be changedlamended based on response to #2. 

May be changedlamended based on response to #2 above 

S = Suggested. 

13. 
Comment Response 

The Record of Technical change will not be altered, 
however, the comments will be addressed in the field on a 
dialy basis as required by NDEP and described below. 
The Site Supervisor wjll fax the Daily Activity Reports on a 
daily basis with all the requested information. 
Field conditions on the initial 20 background samples will be 
defined and included on the first Daily Activity Report. Field 
conditions wilt be recorded each day thereafter and 
documented in the Daily Activity Report for each particular 
day. 
The original 20 background samples are to be collected 
using a shovel, placed in a bowl and mixed, and then placed 
in a plastic bag The background samples will remain in the 
plastic bags for daily recounts The removal of the 
background sample from the ground surface is intended to 
simulate the actual field conditions in which soil samples to 
be field screened are collected at depth. and then 
transported to the sampling table in polyurethane bags. By 
removing the background samples from the ground surface 
and placing the soil in plasttc bags, the sample is isolated 
from the radon emanation from soil beneath the sample. 

Text wilt remain as written 

Text will remain as written. 

Text wilt remain as written 

14. 
Accept 

Yes 

No 

N O  

No 

Return Document Review Sheets to OOUNV Environmental Restoration Division, Attn: QAC, MIS 505 
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