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II. OVERVIEW 

This document, the Naval Medical Research Center (NMRC) 
Rockville Annex Radiological Decontamination and Decommissioning 
(D&D) Final status Survey Report, was prepared in support of 

NMRC's decommissioning efforts. This report includes all survey 
results, reference background readings, check-source 
evaluations, calculations, procedures, problems/deviations from 
plans, recommendations for survey-site status, and other 
pertinent information. 

This report describes the actions and levels of effort that NMRC 
undertook to demonstrate to regulatory authorities that the 
vacated NMRC Rockville Annex site meets the release criteria for 
unrestricted future use. To achieve this objective, guidance 
provided in the Multi-Agency Survey and Site Investigation 
Manual (MPL~SSIM, ref 11.1) and other regulatory documents were 
followed and parameters chosen to meet or exceed the release 
criteria. 

The NMRC Historical Site Assessment (HSA, ref 11.2) served as 
the primary document for information regarding potential 
contaminants, potential contaminated areas, and potential 
contaminated media. 

Since 1986, the NMRC leased the privately held industrial 
property from a commercial realty management group. The NMRC 
Rockville Annex is located at 12300 Washington Avenue, 
Rockville, Maryland 20852 and is housed in a 10,717-square foot, 
two-story masonry building. The first floor contained 
administrative offices and research laboratories. The second 
story comprised research laboratories, offices and common areas. 
The Annex housed laboratories involved in enteric and malarial 
research. Medical studies and biomedical research were 
conducted which involved the use of chemicals and other 
hazardous materials, biological materials, animals and animal 
products, and radiological materials. All the surrounding 
properties are located within Rockville city limits and are 
predominantly for industrial and commercial uses (ref 11.3, ESA 
1997) . 
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NMRC's history of military medical research during 1986 to 1999 
at the Annex site included the use of sealed and unsealed 
radioactive materials. The sealed-source use involved the use 
of a single, 300-Curie, Cesium-137 gamma irradiator. Required, 
semi-annual leak test results for the gamma irradiator provided 
assurance of no residual Cesium-137 contamination at the Annex. 
The use of unsealed radioactive materials in laboratories, 
rooms, and areas dictated that some level of decommissioning was 
required for each area of radioactive material use to ensure and 
document compliance with the regulatory release criteria for 
unrestricted use. 

The radioactive contaminants of concern were Hydrogen-3, Carbon-
14, Phosphorus-32, Sulfur-35, and Chromium-51. 

The examination for potential radioactive contaminants included 
surveys, direct measurements, sampling and analysis, and 
scanning with appropriate instruments and equipment. The 
examinations included: 

(1) all accessible floor space, 

(2) the lower half of all walls extending up approximately 
two meters from the floor, and 

(3) other selected locations. 

The survey units were classified as either Impacted Class 3 or 
Non-impacted. There were no survey sites classified as Impacted 
Class 1 or Class 2, which are the two remaining classifications 
requiring the most extensive decommissioning effort. Selected 
Annex common areas, restrooms, and non-impacted areas were 
evaluated for potential radioactive contamination. After 
equipment, materials and wastes were removed from radioactive
materials-use areas, residual contamination was confined to 
small areas within a small percentage of the survey units. 

The 4-month decommissioning period began in January 2000 and was 
concluded in April 2000. The cost of performing the necessary 
decommissioning efforts included instrument and equipment costs, 
materials, supplies and contracted labor. 
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Abbreviations and Definitions 

ACRONYMS AND ABBREVIATIONS 

Micro-Curie 
Micro-Roentgens per hour (exposure rate) 
NMRC Rockville Annex Laboratories, Washington 
Avenue, Rockville, MD 
Bas e Realignment and Closure 
Bureau of Medi cine and Surger y 
Code of Federal Regul ations 
Counts per minute 
decontaminat i. on and decorruni s s i on i ng 
Department of Defense 
Department of Transportation 
Disintegrations per minute 
Gray, SI unit of absorbed dose, 1 Gy = 100 
rads 

Irradiator Se a l ed-source, Cesium-137 gamma irradiator 
MDA Mi nimum detectable ac t ivity 
NEHC Navy Environmental Health center 
NMRC Naval Medical Research Center , f ormerly NMRI 
NMRI Nava l Medical Res earch Institute 
NNMC Nationa l Naval Medica l Center 
NRC U. S. Nuclear Regula tory Commiss i on 
NRMP NMRC's Navy Radioactive Materials Permit 
NUREG Nuclear Regulatory Gui de 
R, R/hr Roentgen (exposure ) , Roentgens per hour 
Rad, Rad/hr Rad (dose) , Rads per hour (dose rate) 
RAM Radioactive materia ls 
Rem, Rem/hr Rem (dose equivalent), Rem per hour 
SOP Standard operating procedure 
sv Sievert, SI unit of dose equivalent, 1 Sv = 

100 rems 
US Uni ted States 
USN United States Navy 
WSSC Washington Suburban Sanitary Commission 
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B. KEY TERMS AND DEFINITIONS (reference 11.1, MARSSIM) 

a, Alpha The speci f ied maximum probability of Type 
I error i i. e. ; the maximum probability of 
rejecting the null hypothesis when it is 
true. Alpha is referred to as the size of 
the test. Alpha reflects the amount of 
evidence the decision maker would like to 
see befor e abandoning the null hypothes is. 

Ar e a A term referring to any portion of a site , 
up to and including the entire site. 

Background Rad i ation f r om cosmic sourc es, naturally 
radiation occurring radioactive material, radon, and 

global fallout as it exists in the 
environment from testing of nuclear 
explosive devices or from nuclear 
accidents. Background radiation does not 
include radiation from source, byproduct, 
or special nuclear materials regulated by 
the Federal or State agency. 

Becquerel (Bq) The unit of radioactivity equivalent to 
one nuclear transformation per second. 

~, Beta The probability of a Type II error, i. e., 
the probability of accepting the null 
hypothesis when it is false. The 
compliment of beta ( 1-~) is referred to as 
the power of test. 

Beta emitter A radioactive material emi t ting beta 
particles. Beta particles are electrons 
emitted from the nucleus during 
radioactive decay. 

-Byproduct Licensed or radioact ive mater i a l r egulated 
material by the NRC. 
Class 1 areas Impacted areas wi th the highes t potential 

for contamination or insufficient evidence 
to support reclassification as Class 2 or 
3. 

Class 2 areas Impacted areas with low potential for 
delivering a dose above the release 
criterion and little or no potential for 
small areas of elevated activity. 
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Class 3 areas 

Classification 

Cleanup 
standard 

Contamination 

Curie 

Derived 
Concentration 
Guideline Level 
(DCGL) 

Decommiss i on 

Decommissioning 

Decontamina t ion 

Impacted areas with little or no potential 
for delivering a dose above the release 
criterion and little or no potential for 
small areas of elevated activity. 
The act or result of separating areas or 
survey units into one of the three 
designated classes: Class 1 area, Class 2 
area, or Class 3 area. 
A numerical limit set by a regulatory 
agency as a requirement for releasing a 
site after cleanup. 
The presence of residual radioactivity in 
excess of levels which are acceptable for 
release of a site or facility for 
unrest r icted use. 
A unit of radioactivity equal to 37 
b i llion becquerels. 
A derived, radionuclide- specific activity 
concentration within a survey unit 
corresponding to the release criterion. 
The DCGL is based on the spatial (uniform) 
distribution of the contaminant and hence 
is derived differently for the non
parametric statistical test (DCGLw) and the 
elevated measurement comparison (DCGL~c). 

DCGLs are derived from activity/dose 
relationships through various exposure 
pathway scenarios. 
To remove (as a facility) safely from 
service and reduce residual radioactivity 
to a level that permits release of the 
property for unrestricted use and 
termination of the Nuclear Regulatory 
Commission license or Navy radioactive 
material permit. 
The process of removing a f acil ity or site 
from operation, followed by 
decontamination, and license termination 
(or termination of authorization for 
operation) if appropriate. 
The removal of radiological contaminants 
from persons, objects, or areas to within 
regulatory levels. 
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Direct 
measurement 

Final status 
survey 

Gamma (y) 

radiation 

I mpacted are as 

Investigation 
level 

MARSSIM 

Non-impa cted 
areas 

Non-parametric 
test 

Radioactivity measurement obtained by 
placing the detector near the surface or 
media being surveyed. An indication of 
the resulting radioactivity level is read 
out di rect ly. 
Measurements and sampling to describe the 
radiological conditions of a site, 
following completion of decontamination 
activities (if warranted) in preparation 
for rel e ase. 
Penetrating high-energy, short -wavelength 
electromagnetic radiation (similar to X
rays) emitted during radioactive decay. 
Gamma rays are very penetrating and 
require dense materials (such as lead or 
steel) for shielding. 
Any area that is not c lassifi e d as non
impacted. Areas with a possibility of 
containing residual radioactivity in 
excess of natural background or fallout 
levels. 
A derived medi a-specific , radionuclide
specific concentration or activity level 
of radioactivity that is based on the 
regulatory release criteria and triggers a 
response that further investigation or 
action is necessary if exceeded. 
Multi-Agency Radiat ion Survey and Site 
Investigation Manual (DOE, DOD, EPA, NRC); 
provides for conducting decommissioning 
activities to satisfy regulatory release 
criteria. 
Areas where there is no reasonable 
possibility (extremely low probability) of 
r esidua l contamination. 
A test based on relat i vely few assumptions 
about the underlying probability 
distributions of the measurements. As a 
consequence, non-parametric tests are 
generally valid for a fairly broad class 
of distributions. The Wilcoxon Rank Sum 
test and the Sign test are examples of 
non-parametric tests. 
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outlier 

Radioactive 
material (RAM) 

Radioact i ve 
waste 

Release 
criterion 

Residual 
radioactivity 

Scanning 

Sign test 

Site 

Survey 

Measurements that are unusually large or 
small relative to the rest and therefore 
are suspect of misrepresenting the 
population from which they were collected. 
Solid, liquid or gaseous material that 
contains radionuclides regulated by the 
NRC. 
Solid or l i quid trash or excess mater i al 
that contains radionuclides regulated by 
the NRC. 
A regulatory limit expressed in terms of 
dose or risk; compliance demonstration is 
simply a decision as to whether or not a 
survey unit meets t he release cr i terion. 
Radioactivity i n structures, mate r ials, 
soil, groundwater, and other media at a 
site resulting from activities under the 
cognizant organization's control. 
An evaluation technique performed by 
moving a detection device over a surface 
at a specified speed and distance above 
the surface to detect radiation. 
A non-parametric statistical test used to 
demonstrate compliance with the release 
criterion when the radionuclide of 
interest is not present in background and 
the distribution of the data is not 
symmetr i c. 
Any i nstallation, facility, or discrete, 
physically separate parcel of land, or any 
building or structure or portion thereof, 
that is being considered for survey and 
invest i gation. 
A systematic evaluation and documentation 
of radiological measurements with a 
correctly calibrated instrument or 
instruments that meet the sensitivity 
required by the objective of the 
evaluation. 
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Survey unit 

Wilcoxon test 

A geographical area cons i sting of a room, 
hallway, structures or land areas of 
specified size and shape for which a 
separate decision will be made whether the 
unit attains the cleanup standard; are 
established to facilitate the survey 
process and the statistical analysis of 
the survey data. 
A non-parametric statistical test used t o 
demonstrate compliance with the release 
criterion when the radionuclide of 
interest is present in background and the 
distribution of the data is not symmetric. 
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EXECUTIVE SUMMARY 

PURPOSE 

A final status decommissioning survey was conducted to 
determine the presence and extent of any radiological 
health hazards in the building used by NMRC at the 
National Naval Medical Center (NNMC) Bethesda campus 
and at the Rockville Annex. All necessary actions 
were taken to verify that any residual radioactivity 
in the vacated NMRC buildings was in compliance with 
regulatory guidelines for the decontamination of 
facilities prior to release for unrestricted use. 

B. p~ 

• Develop and implement an approved decontamination 
and decommissioning plan. 

• stop all work involving the use of radioactive 
materials. 

• Dispose, remove or transfer all licensed, 
radioactive materials and equipment to authorized 
recipients. 

• Minimize hazardous and low-level radioactive waste 
generated. 

• Decontaminate known areas of contamination to 
background levels. 

• Meet regulatory radiological, environmental, and 
safety regulations. 

• Control costs and complete closure within the 
allocated timeframe. 

• Prepare final status survey reports. 
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A radiological survey plan was developed to survey 
over 10,000 square feet with portable instrumentation 
and to take and analyze over 2,000 swipe samples and 
more than 150 direct readings throughout the Rockville 
Annex. The work history and probability of residual 
radioactive material were used to identify areas 
selected for surveying and sampling. The closure 
operations used basic engineering principles and 
common industrial practices. 

Those few areas where low-level radioactivity in 
excess of permissible limits was detected were 
remediated and released for unrestricted use. The 
results of final status surveys for all but one survey 
area revealed no detectable radiation level greater 
than background. 

A double sink in room 115 was used to dispose of 
radioactive liquid wastes in accordance with 10 CFR 
20. Because residual radioactivity (tritium) was 
detected in the sink and drain, the drain assembly and 
pipes and were removed and disposed as solid 
radioactive (tritium) waste. The drainpipe was cut 
nearly flush with the wall beneath the sink. The 
interior and exterior surfaces of the drainpipe stub 
were decontaminated on numerous occasions and 
radioactivity levels were greatly reduced. 

After completing final status survey efforts for this 
drain stub, it was determined that no further 
decontamination efforts were necessary and that the 
residual-radioactivity level was approximately 20 
times lower than the NRC screening values for residual 
contamination. 

C. CONCLUSIONS 

The plan described in item B above has been fully 
implemented, completed, and documented. 

The decontamination and decommissioning efforts 
involved the satisfactory performance of final status 
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surveys for 100% (29 of 29) Impacted Class 3 units and 
100% (38 of 38) Non-impacted units. 

Operations involving the use of licensed, radioactive 
materials at the NMRC Rockville Annex have had no 
adverse effect on the leased commercial building. All 
radioactive materials as a result of NMRC operations 
have been removed from the building. Regulatory 
agency criteria for release of the building for 
unrestricted use have been fulfilled. 
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REASON FOR DECOMMISSIONING 

Base Realignment and Closure (BRAC) legislation passed and 
signed into law in 1995 mandated that the Naval Medical Research 
Center (NMRC) relocate some of its programs and research efforts 
and cease operations at the NNMC campus in Bethesda, Maryland 
and at the NMRC Rockville Annex in 1999. 

NMRC, the Navy's largest medical research facility, opened its 
doors in Bethesda on October 27, 1942 to conduct research, 
development, tests, and evaluations to enhance the health, 
safety, and readiness of Navy and Marine Corps personnel in the 
effective performance of peacetime and contingency missions. 
NMRC had specific environmental obligations to fulfill before 
terminating the lease of the NMRC Rockville Annex building. 
These obligations involved the completion of biological, 
chemical, environmental and radiological decommissioning 
efforts. 
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VI. GUIDANCE FOR DECOMMISSIONING EFFORTS 

Regulatory guidance for conducting this radiological 
decommissioning activity was obtained from various sources. The 
Environmental Protection Agency (EPA), the Nuclear Regulatory 
Commission (NRC), and the Department of Energy (DOE) are 
responsible for the release of sites following cleanup. These 
responsibilities apply to facilities under the control of 
Federal agencies, such as the DOE and the Department of Defense 
(DOD), and to sites licensed by the NRC and its Agreement 
states. Some states have responsibilities for similar sites 
under their control. 

The NRC requires the radiological decommissioning of sites, 
buildings and outdoor areas where licensed activities have 
ceased radiological operations, even while licensed activities 
continue to be conducted at other site locations. Use of 
licensed materials at the leased building in Rockville, Maryland 
ceased in October 1999. _This site required decommissioning and 
return to the owner for unrestricted use. 

The detailed guidance provided in the Multi-Agency Survey and 
Site Investigation Manual (MARSSIM, ref 11.1) was used for 
planning, implementing, and evaluating environmental and 
facility radiological surveys that NMRC conducted to demonstrate 
compliance with the current dose-based regulation (lOCFR20.l402, 
ref 11.4). Other regulatory documents (referenced in Section 
XI.) were used to provide estimates for derived concentration 
guideline values, dose modeling, and other necessary information 
and techniques. 

The MARSSIM provides a nationally consistent consensus approach 
to conducting radiation surveys and investigations at 
potentially contaminated sites. The decommissioning that 
follows remediation will normally require a demonstration to the 
responsible federal or state agency that the cleanup effort was 
successful and that the release criterion was met. In MARSSIM, 
this demonstration is given the name ~final status survey." The 
MARSSIM assists site personnel and others in performing or 
assessing such a demonstration. 

Unique site-specific cases did not arise that required a 
modified approach beyond what is presently described in MARSSIM. 
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CONCEPTUAL MODEL AND SITE INFORMATION 

POTENTIAL RADIOACTIVE CONTAMINANTS 

The potential radioactive contaminants included 
Hydrogen-3 (tritium), Carbon-14, Phosphorus-32, 
Sulfur-35, and Chromium-51. No gaseous or solid 
radioactive materials were used. Radioactive 
materials were obtained and used as liquid solutions. 
There was no likely potential for airborne release of 
radioactive materials. Therefore, ceiling surfaces 
were not evaluated or surveyed for residual 
contamination. Low-level radioactive liquid and solid 
wastes were generated and properly disposed. Liquid 
aqueous wastes were collected by the user and turned 
into the NMRC Radiation Safety Office. The NMRC 
Radiation Safety Office maintained liquid-waste 
disposal logs and disposed the aqueous waste into the 
sewer via a designated laboratory sink in accordance 
with regulatory limits. 

NMRC Annex researchers and technicians who used 
radioactive materials were required to maintain 
separate waste containers for each isotope used. 
Further segregation occurred for liquids, solids, 
carcasses, scintillation vials, and sharps. All 
Ladioactive material (RAM) wastes were turned in to 
the Radiation Safety Office for tracking, storage and 
subsequent disposal and/or transfer. Logbooks were 
maintained. Burial of waste was prohibited. Solid 
waste disposal via decay-in-storage occurred for 
shorter half-life RAM « 65 days). Long half-life RAM 
wastes were transferred to the National Naval Medical 
Center (NNMC) at Bethesda, Maryland, for transfer to a 
commercial contractor. 

Solid wastes were packaged by the researchers and 
technicians and turned in to the Radiation Safety 
Office for storage and subsequent disposal. The 
review of NMRC records included summaries of NMRC's 
annual receipts (inventories) of radioactive 
materials, annual solid radioactive waste disposal 
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logbook entries, and annual sanitary sewer disposal of 
liquid radioactive materials logbook entries. 

B. POTENTIAL CONTAMINATED AREAS 

All available NMRC daily, weekly, monthly, and 
quarterly wipe test and survey monitoring results 
(1986-1999) were reviewed for evidence of residual 
contamination in the NMRC Annex building. Incident 
and spills records were also reviewed. When 
contamination was detected during the course of 
decommissioning the NMRC Annex building, 
characterization surveys, remediation actions, and 
remedial action surveys were completed and documented 
lD the final survey summaries. 

In October 1993, a spill/contamination incident 
occurred at the Rockville Annex involving the 
unauthorized use and spill of micro-curie quantities 
of Phosphorus-32 (P-32), inadequate post-use 
monitoring, and non-reporting of broken glass tubes 
containing P-32 during the use of a laboratory 
centrifuge unit. Contamination was spread to various 
locations at the site; decontamination events occurred 
to clean up as much as possible and the residual 
radioactivity was covered until radiation decay 
occurred. No other spills occurred since then. No 
residual radioactivity remains at the Rockville site 
in 2000 from that 1993 spill. 

Table 1 provides a list of all NMRC Annex survey 
sites. These sites included offices, lunchrooms, 
lavatories, storage areas, common areas, laboratories, 
equipment rooms, and radiological waste storage rooms. 
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C. IMPACTED AREAS - KNOWN AND POTENTIAL 

Impacted areas have some potential for residual 
contamination. Impacted areas are further divided 
into three classifications. Table 1 provides a list 
of Impacted Class 3 Areas and Non-impacted Areas. No 
NMRC Annex areas were classified as Impacted Class 1 
or 2. 

1 . CLAS S 1 AREAS 

Class 1 areas are impacted areas that, prior to 
remediation, are expected to have concentrations 
of residual radioactivity that exceed the DCGL 
(DCGL is defined in MARSSIM as derived 
concentration guideline levels or action limits). 
None of the Annex survey sites were classified as 
Class 1. 

2 • CLASS 2 AREAS 

Class 2 areas are impacted areas that, prior to 
remediation, are not likely to have concentrations 
of residual activity that exceed the DCGL. None of 
the Annex survey sites were classified as Class 2. 

3. CLASS 3 AREAS 

Class 3 areas are impacted areas that have a low 
probability of containing residual radioactivity. 
Table 1 lists NMRC Annex Impacted Class 3 Areas. 
Of the approximately 67 NMRC Annex survey units, 
29 were classified as Impacted Class 3. The 
Impacted Class 3 sites consisted of rooms where 
radioactive materials were used or stored. 

4. NON-IMPACTED AREAS 

Non-impacted areas have no reasonable potential 
for residual contamination. Table 1 lists NMRC 
Annex Non-impacted Areas. These non-impacted 
areas were offices, common areas, and other non
radioactive-material-use areas. 
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NMRC Rockville Annex Impacted Class 3 Areas and 
Non-impacted Areas 

ROOM OESCRIPTION ISOTOPES OF O&D CLASSIFICATION 
OR CONCERN 

AREA 

100 Office Non-impacted 
102 Office Non-impacted 
103 Office Non-impacted 
104 Office Non-impacted 
lOS Machine room Non-im~acted 

106 Lavatory Non-impacted 
107 Lavatory Non-impacted 
108 Office Non-impacted 
109 Office/Duty Non-impacted 

Room 
110 Laboratory H3,C14,P32, Impacted, Class 3 

535, Cr51 
llOA Office H3,C14,P32, Impacted, Class 3 

S35, Cr51 
110B Office H3,C14,P32, Impacted, Class 3 

535, Cr51 
III Equipment H3,C14,P32, Impacted, Class 3 

Storage 535, Cr51 
112 Sterilizer H3,C14,P32, Impacted, Class 3 

Room/Lab S35, Cr51 
113 Laboratory H3,C14,P32, Impacted, Class 3 

535, Cr51 
114 Laboratory H3,CI4,P32, Impacted, Class 3 

535, CrSl 
115 Laboratory H3,C14,P32, Impacted, Class 3 

S35, CrSI 
116 Dark Room Non-impacted 
117 storage Room Non- impacted 
Halls First floor Non-impacted 

halls 
Halls Second floor Non-impacted 

halls 
LOR Loading Dock H3,C14,P32, Impacted, Class 3 

Room S35, CrSI 
LOS Loading Dock H3,C14,P32, Impacted, Class 3 

Storage 535, Cr51 
RWL RJ.\M Waste H3,C14,P32, Impacted, Class 3 

Locker 535, Cr51 
Stair: Stairway A Non-impacted 
A ( two floors) 
Stair Stairway B Non-impacted 
B (two floors) 
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(continued) . NMRC Rockville Annex Impacted. Class 
3 Areas and Non-impacted Areas 

ROOM DESCRIPTION ISOTOPES OF D&D CLASSIFICATION 
OR CONCERN 

AREA 

118 Insect Room Non-impacted 
1I8A Insect/Animal Non-impacted 

Room 
1188 Insect Room Non-impacted 
U8C Insect Room Non-impacted 
123 Laboratory H3,C14,P32, Impacted, Class 3 

535, Cr51 
124 Cold Room H3,C14,P32, Impacted, Class 3 

535, Cr51 
125 Insect Room H3, C14 , P32, Impacted, Class 3 

S35, cr51 
126 Laboratory H3,C14,P32, Impacted, Class 3 

535, Cr51 
127 Laboratory H3,C14,P32, Impacted, Class 3 

535, Cr51 
128 Laboratory H3,C14,P32, Impacted, Class 3 

S35, Cr51 
201 Labor:atory H3,C14,P32, Impacted, Class 3 

S35, CrSl 
202 Office Non-impacted 
203 Office Non-impacted 
204 Office Non-impacted 
205 Office Non-impacted 
206 Office Non-impacted 
207 Office Non-impacted 
208 Conference Room Non-impacted 
209 Office Non-impa cted 
210 Office Non-impacted 
211 Office Non-impacted 
212 Lunchroom Non-impacted 
213 Freezer/Storage H3,CI4,P32, Impacted, Class 3 

S35, CrSl 
213A Storage H3,C14,P32, Impacted, Class 3 

535, CrS1 
213B Gamma Counter H3,C14,P32, Impacted, Class 3 

535, Cr51 
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(continued) . NMRC Rockville Annex Impacted Class 
3 Areas and Non-impacted Areas 

ROOM DESCRIPTION ISOTOPES OF D&D CLASSIFICATION 
OR CONCERN 

AREA 

214A Laboratory Non-impacted 
214B Laboratory Non - impacted 
214C Laboratory Non - impacted 
215 Laboratory Non-impacted 
215]l, Animal Room Non-impacted 
216 Animal Room Non-impacted 
217 Laboratory Non-impacted 
218 Storage H3,C14,P32, Impacted, Class 3 

S35, Cr51 
21BA Cold Room H3,C14,P32, Impacted, Class 3 

535, Cr51 
21BB Cold Room H3,C14,P32, Impacted, Class 3 

535, Cr51 
219 Laboratory H3,C14, 1?32, Impacted, Class 3 

S35, Cr51 
219A Laboratory H3,C14,P32, Impacted, Class 3 

535, CrS1 
219B Laboratory H3,C14,P32, Impacted, Class 3 

535, Cr51 
220 Laboratory H3,C14,P32, Impacted, Class 3 

535, Cr51 
221 Tissue Culture H3,C14,P32, Impacted, Class 3 

335, Cr51 
222 Lavatory Non- i mpacted 
223 Lavatory Non - impacted 
224 Lavatory, Non-impacted 

female 
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D. POTENTIAL CONTAMINATED MEDIA 

The potential contaminated media were building 
surfaces such as walls, floors, workbenches, sinks and 
shelves. 

E. CONCEPTUAL MODEL FOR DECOMMISSIONING 

For the convenience of scheduling necessary 
radiological activities and to maximize the use of 
available resources, NMRC's Decontamination and 
Decommissioning (D&D) Plan was divided into four 
distinct phases. The NMRC Annex was the first phase 
to undergo radiological D&D efforts. The other three 
phases included the NMRC diving buildings, main NMRC 
buildings, and NMRC Building 150. Table 2 summarizes 
the NMRC Annex Radiological D&D Conceptual Model 
Information. To accommodate radiological monitoring 
and surveys, some of the survey units were sub
divided. 

TABLE 2 . NMRC Annex Radiological D&D Conceptual 
Model Information 

Number of Survey Units Floor Area 
(square feet) 

Non-impacted Impacted Non-impacted Impacted 
Areas Class 3 Areas Class 3 

Areas Areas 
40 29 4,115 6/ 60 2 
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The examination for potential radioactive contaminants 
included direct measurements using a gas proportional 
counter, sampling and analysis using a liquid 
scintillation counter, scanning with appropriate 
instruments and equipment, and data analyses. For 
Impacted Class 3 areas, the survey unit examinations 
included: 

(l) all accessible floor space, 

(2) the lower half of all walls extending up 
approximately two meters from the floor, and 

(3) other selected locations. 

After equipment, materials and wastes were removed 
from radioactive-materials-use areas, it was found 
that residual contamination was confined to small 
areas within a small percentage of the survey units. 
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DECOMMISSIONING ACTIVITIES 

OBJECTIVE 

The objective of this decommissioning effort was to 
demonstrate that the sites are suitable for 
unrestricted release in accordance with the criteria 
for decommissioning in Subpart E, ~Radiological 

Criteria for License Termination," of 10 CFR Part 20, 
'Standards of Protection Against Radiation" (ref 
11. 4) . 

To achieve this objective, guidance provided in 
MARSSIM and other regulatory documents was followed. 
Parameters were chosen to ensure that the following 
objectives were met: 

(1) Identification of the premises and radiological 
operations; 

(2) Demonstration that reasonable efforts were planned 
to reduce/eliminate residual contamination to as 
low as practicable; 

(3) Documentation of decontamination and 
decommissioning plan and survey standard operating 
procedures; 

(4) Preparation of the Final Status Survey Report. 

B. COST ESTIMATES FOR DECOMMISSIONING ACTIVITIES 

Cost estimates were prepared to approximate the cost 
for various decommissioning activities, including 
labor, materials, equipment, services, shipping 
expenses, and other related expenses. Estimates from 
commercial firms were received regarding some of 
NMRC's planned decommissioning efforts. In addition, 
estimates for equipment purchases and disposals were 
obtained. One vendor quoted a labor rate of $55.00 
per hour for technician support working under NMRC 
supervision. The manpower, equipment and other 

28 



NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

essential resources for the radiological D&D 
operations at the NMRC Annex cost approximately 
$50,000. 

C. RELEASE LIMITS AND DOSE PATHWAY MODELING 

The release limits, which include fixed and loose 
surface contamination, were based upon the NRC 
guideline screening values. Because NMRC established 
action limits at a fraction of NRC screening values, 
dose modeling was not required. Site-specific 
parameters were not required and were not developed. 
Dose/pathway modeling was not required because 
detectable radioactivity was remediated to background 
levels by decontamination efforts or removal of the 
contaminated media. 

D. CRITERIA FOR LICENSE TERMINATION (NUREG-1549) 

The criteria for releasing a site for unrestricted use 
is described below; the criteria for releasing a site 
for unrestricted and restricted use are summarized in 
Table 3. 

Subpart E, 10 CFR 20, paragraph 20.1402 - Criteria for 
unrestricted use - a site is considered acceptable for 
unrestricted use if the residual radioactivity that is 
distinguishable from background radiation results in a 
Total Effective Dose Equivalent (TEDE) to an average 
member of the critical group that does not exceed 25 
mrern/yr, including that from groundwater sources of 
drinking water, and the residual radioactivity has 
been reduced to levels that are as low as reasonably 
achievable (ALARA). 
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Table 3. Summary of 10 CFR Part 20 Subpart E 
Unrestricted Use Restricted Release 
25 mrem TEDE per 25 mrem TEDE 100 mrem or 500 
year peak annual per year peak mrem TEDE per 
dose to the annual dose to year peak 
average member of the average annual dose to 
the critical member of the the average 
group critical group member of the 

while controls critical group 
are in place upon failure of 

controls 
Time Frame 1000 years 1000 years 1000 years 
Other ALMA ALARA, A LARA , 
Requirements financial financial 

assurance, assurance, 
public public 
pa r t i c i pat i on partic i pat i on 

E. DERIVED CONCENTRATION GUIDELINE LEVELS (DCGLS) 

A concentration of residual radioactivity 
distinguishable from background that, if distributed 
uniformly throughout a survey unit, would result in a 
total effective dose equivalent (TEDE) of 25 millirems 
per year to an average member of the critical group is 
called the derived concentration guideline 
level (DCGL) . 

Residual levels of radioactive material that 
correspond to allowable radiation dose standards are 
calculated (derived) by analysis of various pathways 
and scenarios (direct radiation, inhalation, 
ingestion, etc.) through which exposures occur. These 
derived levels, DCGLs, usually refer to average levels 
of radiation or radioactivity above appropriate 
background levels. 

For NMRC, as would be the case for the majority of 
MARSSIM users, the applicable DCGLs were obtained 
using regulatory agency guidance (screening values) 
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based on default values. Other users may elect to 
perform site-specific pathway modeling to determine 

DCGLs. In both cases, the DCGL is based on the 
spatial distribution of the contaminant, and each 
derivation can produce different values depending on 
the specific radionuclide distribution and pathway 
modeling. Because residual activity levels, when 
found, were reduced to background levels, DCGLs or 
screening values were compared directly to survey data 
to demonstrate compliance. It is understood that this 
simple approach would not have been possible if more 
than one radionuclide was present (in the contaminated 
area). Residual radioactivity limits for the 
radionuclides present at the site were predetermined. 
NMRC action limits were set at a small fraction of D&D 
screening values and were set such that the NRC 
release criteria would be satisfied. 

Table 4 provides the NRC D&D screening values for 
common radionuclides. The screening values provided 
in Table 4 will serve as basis for establishing the 
action limits or DCGLs for NMRC's D&D final status 
survey data analysis. NMRC's action limit will be set 
at a small fraction of applicable NRC screening 
values, 700 dpm, for H-3 and C-14 swipe analyses and 
be set at a level of two to three times background 
l evels for all other measurements (e.g., beta-gamma 
scans and fixed-contamination evaluations) . 
Procedures provided in the MARSSIM and 10 CFR 20, 
Appendix 8, would have been used if multiple 
radionuclides were present. Also provided in Table 4 
are NMRC action limits for other beta emitters and 
gamma emitters. 
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Table 4 . Acceptable License Termination Screening Values of 
Common Radionuclides for Building Surface Con tami na tion 

Radionuclide Symbol Acceptable NMRC 
screening Action 

levels1 for Limits 
unrestricted 

release (dpm/100 (dpm/100 
cm2) 2 cm2) 

Hydrogen-3 (Tri t ium) .IH 1.2E+08 700 
earbon-14 l1e 3.7E+ 06 700 
Sodium- 2 2 a Na 9. 5E+ 03 
Sulfur-35 :1:'S 1. 3E+07 70 0 
ehlorine-36 Joel 5.0E+05 
Manga n ese-54 VQ Mn 3.2E+04 
Iron-55 ~ ~Fe 4 .5E+06 
Cobal t - 60 i.>°e o 7 .1E+03 700 
Nickel-63 b.INi 1.8E+06 
Strontium- 9 0 'JOSr 8.7E+03 
Te c hnitiwn-99 ~"Tc 1.3E+ 0 6 
I odi ne- 12 9 1 7. 9 1 3.5E+04 
Cesium-l37 UICs 2.8E+0 4 
Ir i d i um-192 ] 92Ir 7.4E+04 
Other beta emitters .l?p, JJ pf 700 

~~ea 

Other gamma emi tters .,lCr f o/Co, 700 
17..':> I 

, Scre en i ng l eve l s are cased on t he assumption that the fraction of 
removable surface contamination is equal to O.l. For cases when the 
fraction of removable contamination is undetermined or higher than 0.1, 
users may assume, for screening purposes, that 1009; of surface 
contamination is removable, and therefore the screening values should be 
decreased by a factor of 10. Alternatively, users having site-specific 
data on the fraction of removable contamination (e.g., within the 1 0 ~:J to 
100% range) may calculate the site-specific screening levels using DandD 
Version l. 
;; Units are disintegrations per minute per 100 square centimeters (dpm/10O 
cm/. ) . One dpm is equivalent to 0.0167 becquerel (Bq) . The screening 
values represent surface concentrations of individual radionuclides that 
would be deemed in compliance with the 0.25 Sv/year (25 mrem/year) 
unrestricted dose limit in 10 CFR 20.1402. For radionuclides in a mixture, 
the "sum of fractions" rule applies; see 10 eFR Part 20, Appendix B, Note 
4. Refer to NRC Draft Guidance DG-4006 for further i nformation on 
application of the va l u es in this table. 
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F. PRE-SURVEY SAFETY ACTIONS 

Pre-survey walk-through inspections were conducted to 
identify and remedy safety concerns before the 
designated sites were surveyed. 

G. BACKGROUND/BASELINE LEVELS 

The primary contaminants of interest (H-3, C-14, P-32, 
S-35, and Cr-51) did not occur in background at the 
survey sites, or the background levels were small 
fractions of the radionuclide-specific DCGLwvalues. 
Therefore, the survey unit radiological conditions, in 
dpm, were compared directly to the NMRC action limit 
(a small fraction of the DCGL). Reference area 
background surveys were conducted on each day that 
impacted areas were surveyed. The reference area 
background survey data is included in this final 
status survey report. 

From the vicinity of a survey site or group of survey 
sites, background survey-meter readings were recorded, 
and background swipe samples were collected, analyzed 
and documented. 

H. SURVEY UNITS 

A survey unit was defined as a physical area 
consisting of a specified size and shape for which a 
separate decision will be made as to whether or not 
that area exceeds the r elease criterion. The survey 
unit is the primary entity for demonstrating 
compliance with the release criteria. 

Per MARSSIM, survey units should be limited in size 
based on classification, exposure pathway modeling 
assumptions, and site-specific conditions. The 
suggested areas for survey units are provided in Table 
5 as follows: 
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5. Suggested Areas for Survey Units 
(MARSSIM, Roadmap Table 1) 

CLASSIFICATION SUGGESTED AREA 
1 St ruc t ures Up to 100 m:.' floor are a 

Land Areas Up to 2, 000 m/. 

2 Structures 100 to 1, 000 m:.' 

Land Areas 2,000 to 10,000 m2 

3 S t ructures No limit 
Land Areas No limit 

A NMRC survey unit was defined as a room or other 
discrete area. Every room and area in the NMRC Annex 
was examined for residual contamination. Large rooms 
or areas were sub-divided into smaller sections to 
facilitate surveying and monitoring. All known 
licensed-materials use and/or storage areas were 
classified as Class 3 survey units. Offices, 
hallways, lavatories, and other common non-license
material-use areas were treated as non-impacted areas. 
As a quality control (QC) measure, all survey units or 
areas received some level of survey effort. 

I. QUALITY ASSURANCE AND QUALITY CONTROL 

Quality Control (QC) and Quality Assurance (QA) 
measures were incorporated into the decommissioning 
efforts to ensure the security and integrity of the 
data and procedures. Maintenance and calibration of 
equipment were key considerations. In addition, daily 
and weekly quality control checks for all monitoring 
equipment and instruments were performed, analyzed and 
recorded. Periodic training was provided to maintain 
a competent work force. Redundant survey efforts, 
which included collecting and analyzing numerous 
additional swipe samples were planned, completed and 
documented. 

Quality control measures and standard operating 
procedures were implemented before initiating 
decommissioning actions. Quality control procedures 
and data for ensuring the validity of survey results 

34 



NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

are included in this report in Appendix D. These 
procedures and plans included: 

(1) properly calibrated instrumentation, 

(2) necessary replicate, reference and blank 
measurements, and 

(3) comparison of field measurement results to 
laboratory sample analyses. 

For comparison of survey data to DCGLs, the survey 
data obtained from swipe-analyses via laboratory 
measurements was reported in dpm. The swipe analyses 
results for H-3 and C-14 were compared directly to the 
NMRC Radiological action limits in Table 4. 

Data verification ensured that operating procedures 
were implemented as prescribed. Data verification 
means that deficiencies or problems that occurred 
during implementation were documented and presented in 
this report. This also means that NMRC D&D efforts 
were assessed regularly and findings were documented. 
Corrective actions were reviewed for adequacy and 
appropriateness and documented in response to 
findings. Data verification activities included, but 
are not limited to, inspections, QC checks, 
surveillance, technical reviews, performance 
evaluations and audits. 

To ensure that the conditions requiring corrective 
actions were identified and addressed promptly, data 
verification activities were initiated as part of 
sample collection and data preparation phases of the 
survey. 

The performance of tasks by personnel was compared to 
standard procedures and was assessed using 
inspections, surveillance and audits. Self
assessments and independent assessments were planned, 
scheduled and performed as part of the survey. Self
assessment also means that personnel performing the 
work were required to document and report deficiencies 
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or problems that they encountered to the D&D 
supervisor. 

The performance of equipment such as radiation 
detectors or measurement was monitored using control 
charts. Control charts were be used to record the 
results of quantitative QC checks such as background 
and daily calibration or performance checks. Control 
charts were used to document instrument and 
measurement system performance on a daily or as-needed 
basis to identify conditions requiring real-time 
corrective actions. Periodic technical reviews may be 
requested as an independent-assessment measure. 

Data validation activities ensured that the results of 
data collection activities supported the objectives of 
the survey. Data verification compared the collected 
data with the investigational levels (action limits) 
or DCGLs provided in Table 4. 

J. FIELD MEASUREMENT METHODS AND INSTRUMENTATION 

1 . FIELD MEASUREMENTS 

Surveys for decommissioning required the 
collection of two types of radiological data: 

(1) direct field measurements using portable 
instruments and 

(2) sample analyses using fixed laboratory 
equipment or systems. 

For e ~ ther type of measurement, the selection and 
proper use of appropriate instruments were the 
most critical factors in assuring that the survey 
accurately determined the radiological status of 
the site. Table 6 summarizes equipment and 
instrument sensitivities for laboratory and field 
measurements. 
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Typical Measurement Sensitivities for Laboratory Radiometric 
Procedures (MARSSIM, Chapter 7) 

Radionuclides Procedure Approximate 
or Radiation Measurement 

Measured Sensitivity 
Gross beta Gas-flow proportional counter; 10 dpm 

5-min count 
End window GM with scaler; 5-min 80 dpm 
count (unshielded detector) 

Low energy Liquid scintillation spectrometer; 30 dpm 
beta 5-min count 

(H-3, C-14 ) 
Co-60 Germanium detector (25% re l ative 0.04 - 0.1 Bq/g 

e fficiency) with multi-channel (1-3 pCi/g) 
a nalyzer; pulse height analyzer; 
200-min count 

Gross beta Gas-flow proportional counter; 100- 0.04 Bq/L 
ml sample, 200-min count (1 pCi/L) 

Co-60 Germanium detector (25% relative 0.4 Bq/L 
e fficiency) with multi-channel (10 pCi/L) 
analyzer; pulse height analyzer; 
3.5L sample, 16-hour count 

H-3 Liquid scintillation spectrometer; 100 Bq/L 
5-min count (300 pCi/L) 
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2. INSTRUMENTS, EQUIPMENT, MEASUREMENT AND SAMPLING 
TECHNIQUES 

Instruments for alpha detection were not 
required. Instrumentation and equipment were 
selected such that radiation detection procedures 
(scanning, direct measurements, and sample 
analyses) could be completed for the 
radionuclides of interest. Specifications and 
calibrations of radioactive check sources and 
radiation-monitoring equipment and instruments 
are provided in Appendix D, sections 3 and 4, 
respectively. 

For beta radiation detection, the following 
instruments and equipment were used: 

(1) Samples were analyzed using standard 
procedures and calibrated liquid 
scintillation counters. 

(2) Scanning was performed using appropriate 
Geiger-Mueller detectors with pancake probes 
or digital-scaler, gas proportional counter 
with appropriate detectors. 

For gamma radiation detection, scanning was 
performed using appropriate Geiger-Mueller 
detectors with appropriate probes. 

Exposure rate measurements, when necessary, were 
obtained using appropriate instrumentation. 

A combination of two approaches was used for 
scanning Class 3 areas. The two approaches 
included uniformly scanning for the radionuclides 
of interest and/or performing scans in areas with 
the greatest potential for residual contamination 
based on professional judgment and the objectives 
of the survey. The investigation level was set 
at an elevated activity reading that exceeded 2 
to 3 times the background readings. 
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Appropriate calibration check sources were 
obtained to perform instrument background and 
check-source (quality assurance and quality 
control) checks. 

Instrument response (background and check source) 
was tested and recorded a minimum of once daily 
prior to beginning the day's measurements - to 
ensure continued acceptable operation. If an 
instrument's response did not satisfy the 
established acceptable range, the instrument was 
removed from use until the reason for the 
deviation could be determined and resolved and 
acceptable response again demonstrated. If 
repair and/or recalibration were necessary, 
acceptable response ranges were reestablished and 
documented. 

K. SAMPLING AND PREPARATION FOR LABORATORY MEASUREMENTS 

1. FIELD SAMPLE PREPARATION AND PRESERVATION 

Proper sample preparation and preservation are 
essential parts of any radioactivity-sampling 
program. The sampling objectives were specified 
in the D&D Standard Operating Procedures (D&D 
SOP) manual and Appendix C. Precise records of 
sample collection and handling were performed to 
ensure that data obtained from different 
locations or timeframes were correctly compared. 

According to MARSSIM, Chapter 7, field and 
preparation of building surfaces, including smear 
samples, is generally not required. Smear 
samples were collected from randomly selected 
locations and other areas, labeled, packaged, 
tracked, and delivered to the on-site counting 
laboratory for analyses. 
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2. OTHER MEASUREMENTS AND SAMPLING LOCATIONS 

In addition to building surface areas, there were 
numerous other locations where measurements 
and/or sampling were performed. Examples include 
items of equipment and furnishings, workbenches, 
shelves, building fixtures, drains, ducts, and 
piping. Many of these items or locations had 
both internal and external surfaces, requiring 
evaluation. Each such location classified as 
impacted was scanned and individual measurements 
and/or sampling were performed. Non-impacted 
locations were also surveyed, but at lower 
frequencies, consistent with contamination 
potential and findings as the survey progressed. 
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IX. DECONTAMINATION PROCEDURES 

Using the guidance, procedures, and checklists provided in the 
MARSSIM, characterization surveys, reclassification of survey 
areas, remedial actions, and remediation-action support surveys 
were performed and documented, when necessary. When 
contamination was identified in a survey unit, characterization 
surveys (via scanning or swipe-sample counting) were performed 
to determine the extent of the contamination. After a 
characterization survey was completed, remedial actions were 
completed. The remediation actions consisted of repeated 
washings or scrubbing or removal of the contaminated media. 
Waste generated from this process was treated as radioactive 
waste and disposed of accordingly. Remediation action surveys 
were completed following iterations of decontamination efforts 
to measure the effectiveness of the efforts. Final surveys of 
the contaminated areas were completed and documented. 
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x. FINAL STATUS SURVEY 

A. OVERVIEW 

The guidance provided in MARSSIM, Section 5.5, Final 
Status Surveys, was closely followed. The final 
status surveys were performed to demonstrate that 
residual radioactivity in each survey unit satisfied 
the predetermined release criteria for unrestricted 
future use. The survey provided data to demonstrate 
that all radiological conditions did not exceed the 
established DCGLs or NMRC action limits. 

In demonstrating that the objective was met, the null 
hypothesis (Ho) tested was that residual contamination 
exceeded the release criterion; the alternate 
hypothesis (Ha) was that residual contamination met the 
release criterion. Two statistical tests could be 
used to evaluate data from final status surveys. For 
contaminants that are present in background, the 
Wilcoxon Rank Sum (WRS) test would be used. When 
contaminants are not present in background, the Sign 
test is used. 

Since contaminants at the Annex were not present in 
background in significant amounts, the Sign test was 
used. Statistical parameters (a and ~) were chosen 
such that there was less than a 5% probability that 
radioactivity would be reported present when it was 
really absent (Type I error) or reported absent when 
it was really present (Type II error). 

B. SURVEY PREPARATIONS 

Residual radioactivity limits for the radionuclides 
present at the site were selected. NMRC action limits 
or investigational levels were equivalent to a small 
fraction of 0&0 screening values and were set such 
that the NRC release criteria were satisfied. Table 4 
provides the NRC D&D screening values for NMRC 
isotopes of concern (ref 11.13), action plan values, 
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and NMRC's residual radioactivity limits. Guidance in 
Table 7 was used to interpret the survey results. 

Interpretation of Sample Measurements When No 
Reference Area Is Used (MARSSIM, Table 2.5) 

SURVEY UNIT MEASUREMENT RESULTS CONCLUSION 
All concentrations are less Survey unit meets release 
than DCGLw (or NMRC action criteria 
limit) 
Average c oncentration is Survey unit fails 
greater than DCGLw (or NMRC 
action limi t) 
Any concentration is greater Conduct Sign test and elevated 
than DCGLw and average measurement comparison 
concentration is less than DCGLw 

Representative reference (background) areas were 
selected for the survey units. Reference areas were 
selected from non-impacted areas and were: 

(1) free of contamination from site operations, 

(2) exhibited similar physical, chemical, and 
biological characteristics as the survey unit, 
and 

(3) had similar construction, but had no history of 
radioactive operations. 

The Annex building is a two-story structure. If swipe 
samples were collected for impacted survey units on 
the first floor during a day's operations, background 
samples were collected on the first floor as well. 
Similarly, if swipe samples were collected in impacted 
areas on the second floor during a day's operations 
then background samples were collected from second 
floor locations. 

Survey instruments were selected based upon the 
techniques to be employed (scanning, direct 
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measurements, and sampling) and the radionuclides of 
concern. The selected instruments were capable of 
detecting the contamination at 10-50% of the DCGLs. 

The survey unit was prepared before conducting the 
final survey by clearing and providing access to the 
areas to be surveyed, including the floor, lower 
walls, workbenches, shelves and fixtures. 

Reference coordinate systems using grid maps were 
established and followed. 

C. Survey Design 

Sample collection and analysis procedures were 
developed and implemented as D&D Standard Operating 
Procedures in Appendix C. All Radiological workers 
received initial and periodic training. 

The number of data points for statistical tests were 
determined using the assumption that the radionuclides 
were not present in background. The Sign test was 
used. The number of samples for Class 3 areas were 
determined using the following statistical values, 
Type I error where a = 0.025, Type II error where ~ 

0.025, and the relative shift, ~/cr9 = 2. The relative 
shift was determined by using data from a contaminated 
area and the formulae provided in MARSSIM. The data 
and the determination of the relative shi f t are 
provided in Table 8. The number of data points, N, 
was determined to be 21. Per MARSSIM, this N value 
added an extra 20% to account for unusable data or 
uncertainty in the value of N. 

The number of random data samples collected for each 
Impacted Class 3 survey unit was 21. Additional 
samples/measurements were taken for Quality Control 
and to allow for possible loss of data and increased 
sampling with survey units. The additional data 
points were not used when conducting statistical tests 
of survey data. In conjunction with completing 
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surveys for all impacted areas, reference background 
readings and samples were collected. 

Table B. Determination of the Relative Shift, A/O", 
using swipe data from a contaminated area 

-
Let tJ, = 2500 dpm - 700 dpm 
Basis of A: one-half of the conservative Regulatory 
Guide 1.86 contamination limit of 5,000 dpm and NMRC 
action limit of 700 dpm 
In this table, 0" is calculated using H-3 swipe data from 
a contaminated area 

Sampl e Number H-3, dpm 
1 345 
2 700 
3 62 1 
4 39 1 
5 2884 
6 160 
7 205 
8 203 
9 153 

10 2 8 92 
11 642 
12 1009 
13 74 
14 43 
15 104 
16 67 
17 1161 
1 8 1 72 
19 51 
20 5 8 
21 77 
22 2795 
23 110 
2 4 183 

Ave rage 629 
Standard devi a tion 91 3 

Set L1 = 2500 - 70 0 dpm 1800 

L1/a, calculated 1. 97 ~= 2 
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Table 9 provides recommended survey coverage for 
structures and land areas (MARSSIM, table 5.9) . 

Table 9. Recommended Survey Coverage For Structures 
and Land Areas 

AREA STRUCTURES LAND 
CLASSIFICATION Surface Surface Surface 

Scans Activity Scans 
Measur e me nts 

Class 1 1 00 % Number of data 100 % 
points from 
statistical 
tests and 
additional 
measurements 
may be 
necessary for 
small areas of 
elevated 
activity 

Class 2 10 to 100 % Number of data 10 to 100!t 
(10 to 50 'i, points from Systematic 
for upper statistical and 
walls and tests Judgmental 
ceilings) 
Systematic 
and 
Judgmental 

Class 3 Judgmental Number of data Judgmental 
points from 
statistical 
tests 
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Soil Sampl es 

Number of 
data points 
from 
statistical 
tests and 
additional 
measurements 
may be 
necessary 
for small 
areas of 
elevated 
activity 
Number of 
data points 
from 
statistical 
tests 

Number of 
data points 
from 
statis tical 
test s 



NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

Sampling locations for Impacted Class 3 areas utilized 
a rectangular grid system that used a local landmark, 
such as doors in survey units. Grid systems were 
established for the impacted survey sites to: 

• Facilitate systematic selection of 
measuring/sampling locations, 

• Provide a mechanism for referencing a 
measurement/sample back to a specific location so 
that the same survey point can be relocated, and 

• Provide a convenient means for determining average 
activity levels. 

The grids consisted of a system of intersecting lines 
created by using colored, paper or plastic adhesive 
tape and referenced to a fixed site location or 
benchmark. The grid lines were arranged in a 
perpendicular pattern, dividing the survey location 
into approximately one-meter squares or blocks. Grid 
patterns on horizontal surfaces were identified 
numerically on one axis and numerically on the other 
axis. Grids on vertical surfaces are shown as flat 
surfaces on the grid maps. Grid maps used during the 
survey efforts are provided with the data and 
summaries in Appendix XII. Gridding was limited to 
the floor and lower (up to 2 meters height) walls. 

Because radioactive-material use during the last 10 
years has involved the use of small quantities in 
liquid form in hoods or workbench areas, only the 
lower two meters of the walls in Impacted Class 3 
areas will be surveyed. No airborne residual 
contamination is anticipated. 

For the Class 3 survey units, the locations of the 21 
random data points were determined using lists of 
random numbers. Additional measurements were selected 
to ensure good coverage of the survey unit and to 
survey selected areas within the survey unit. 
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Quality control procedures for ensuring the validity 
of survey results were included in 0&0 Standard 
Operating Procedures. These procedures included: 

(1) survey procedures and techniques, 

(2) sample collection and processing procedures, 

(3) data-analysis procedures, 

(4) equipment and instrument procedures, and 

(5) source-standards, background-standards and 
reference-background measurements. 

D. CONDUCTING SURVEYS 

The reference (background) area measurements and 
sampling were performed and documented. 

Final status survey activities were conducted. The 
activities included: 

(1) performing surface scans of Class 3 areas and a 
percentage of non-impacted areas, 

(2) conducting surface activity measurements and 
sampling at previously selected sampling 
locations, and 

(3) conducting additional direct measurements and 
sampling at locations based on professional 
judgment. 

Necessary investigation activities, including 
remediation and re-survey were performed and 
documented. Reclassifications of survey units were 
not required. 

Measurement and sample locations were documented on 
grid maps. The grids with sample locations and sample 
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numbers are provided in Appendix E with survey data 
for each impacted survey unit. 

Observations, abnormalities, and deviations from the 
standard operating procedures were documented. 

E. DATA CONVERSION 

Data conversion was not required for results obtained 
by evaluating swipe samples using the liquid 
scintillation counter. The results for each swipe 
sample were reported in dpm for both H-3 and C-14 for 
an area of approximately 100 cm2

• Data conversion was 
required for surface activity measurements that were 
obtained using a hand-held, gas proportional detector. 
Guidance provided in chapter 6 of MARSSIM was used to 
convert the meter readings to the conventional surface 
activity units of dpm per 100 cm2

• Table 10 provides 
the applicable MARSSIM equation and a sample 
calculation. 
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Table 10. Data Conversion for Direct Readings of Surface 
Activity Using a Gas Proportional Detector 
MARSSIM formula 6-4: 

dpm 

where, A = physical probe area in cmz, E j = instrument 
efficiency, sample and background count times, Ts and Tb in 
minutes, Cs = sample counts during time Ts , and Cb = background 
counts during time, Tb 

Note: Interpret negative values of the calculated dpm as equal 
to zero. 

Sample calculation: 

Let A = 126 cm2
; Ts = Tb 

C" = 361 and Cb = 211 
1 min; E, 15%; 

dpm ((361/1) - (211/1)) 
(10 0 em?) (0.1 5 * (12 6/1 00) ) = 794 

F. EVALUATING AND DOCUMENTING SURVEY RESULTS 

Samples were analyzed using the procedures detailed in 
the SOP and Appendix C. Swipe-sample results in dpm 
were compared directly to DCGL values and NMRC action 
limits. Individual measurements and sample 
concentrations were first compared to DCGL levels for 
evidence of small areas of elevated activity. No 
additional data comparisons were necessary. The 
initial swipe results or results following remediation 
efforts did not exceed NMRC action limits. 

Verification of assumptions of statistical tests was 
not necessary. Per MARSSIM, Appendix B, ~The results 
of the survey should be compared to derived 
concentration guideline levels (DCGLs) using an 
appropriate statistical test, such as Student's t test 
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or Wilcoxon test. If all measurements are less than 
the DCGLw , then statistics do not need to be addressed 
because the conclusions are obvious. If the mean of 
the measurements exceeds the DCGLwl the survey unit 
obviously fails to demonstrate compliance and the 
statistics do not need to be addressed." 

Survey results for each survey unit were compared with 
NMRC residual radioactivity investigational levels or 
action levels. These action levels represented small 
fractions of DCGLs (NRC D&D screening values) . 
Elevated measurement comparisons were not performed 
and were not needed. 

This final status survey report includes the standard 
operating procedures, quality assurance information 
and procedures, data, results, interpretations, 
deviations from standard procedures, and other 
applicable information. 
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CONCEPTUAL MODEL AND FLOOR DIAGRAMS 
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Appendix A-I. CONCEPTUAL MODEL 

NMRC D&D Phase II (1/2000- 4/2000) 
NMRC Rockville Annex location (1 
building) 

contaminants of concern: 
H-3, C-14, P-32, 5-35, Cr-51 

BUILDING SURFACE CLASSIFICATIONS 
Number 

Non-impacted 
Impacted Class 3 
Totals 

Of Survey 
Units 

38 
29 
67 

56 

Total 
Area 
(SF) 

4,617 
7,595 

12,212 
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Appendix A-2. FLOOR DIAGRAM, FIRST FLOOR, ROCKVILLE ANNEX 
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Appendix A-3. FLOOR DIAGRAM, SECOND FLOOR, ROCKVILLE ANNEX 
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APPENDIX B. DOCUMENTS AND PHOTOGRAPHS 
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Appendix B-1. DOCUMENTS 

Annex Lease Documents 

Annex Gamma Irradiator Decommissioning Documents 
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W.M. RICKMAN CONSTRUCTION CO. 
15215 SHADY GROv'E ROAD • RCXXVll.l.E. MD 20~50 • (30l) 840·2011 FAX (301) 840-5992 

September 16, 1999 

Department of The Kavy 
Engineering Field Activity Chesapeake 
W~h.ington Navy YJId Building 212 
901 M Street, S. E. 
W3shington, DC 203i4-5018 

Attn: Linda G. Errumen ~ Held, Real ESl3.tc Contracting Officer 

Re: 12300 Washington A venue - Le~: Contract 
Nos. N6247796RP00044 and.N624i796RP00056 

Dear Ms. Errumc::o. 

The \V. M. Rickman Construction Company has enjoyed having me Navy as our tenant ~r the 
Washington A venue faciliry . 'We Want to \l,.ish you continued success when you occupy your n::w 
research , f <lei I i ty. 

We ask that you provide Lhe following documents as the Navy v~caces th~ Washington Avenue facility. 

1.) A re?or1 that the building has !=>een decontaminated and is fr~e of bioh:uards. 

2.) A report thac radioactive isotopes have been remov~d :md the builcling is clean from 
rcdio3ctiviry . 

3.) All chcmic:!Is have been removed from me premises. 

4.) A report that [he building is c1eJr of mosqwtoes used in research. (extennination report) 

5.) Hepa Filter(s) hav-= be~n removed from premises. 

Please con1.3ct me 2.t (301) 840-2011 to schedule ~ "walk-thru" ~[ L1e f:lcility and if you have questions 
concerning thes~ issues. 

Sincerely . 

. G~~gF 
Ross L. Englehart 
Director of Facilities 

xc : Lisa Petro 



From 
To: 

DEPARTMENT OF THE NAVY 
NAVAL MEDICAL RESEARCH CENTER 
NATIONAl NAVAl.. MEDICAL CENTER 

8901 WISCONSIN AVENUE 

BETHESDA. MARYLANO 20889-5607 

ConunandinQ Officer, Naval Medical Research Center 
Commanding Officer, Engineering Field Activity-Chesapeake 

IN R~PlY R(F:::R 70. 

Via: 
901 M Street, SE, Building 212, Code 24, WashinglOn., DC 20374-50 I S 
Chief, Bureau of Medicine and Surgery (NlED-33) 
2300 E Street, N"\V, Wasrungton, DC 20372-5300 

Subj: REQUEST RENEWAL OF LEASES 

Encl: (1) Move Schedule as of:2 8 September 1998 

1. Request that Engineering Field Activity-Chesapeake take action to renew U.S. 
Government Leases N6247796RPO_0044 and N6247796RPOOOS6 which provide 
for first and second floors at 12300 WashinQ10n Avenue, Rochi!le, :-.,;iarv!and. 
respectively. - -

2. Based on moving schedule pro\.ided by enclosure (I), request that Le3.se 
~6247796RP00044 be renewed for a term of six (6) months beginning [June 1999 
and expiring 30 November '1999. Request that Lease N6247796RP00056 be 
renewed for a term of three (3) months beginning I September 1999 and expiring 30 
November 1999. 

3. My point ofcomact is iVir. P. Cheng who can be reached at COM. (301) 295-1049 
or DSN 295-1049 and/or FAX (30 I) 295-1362. 

Blind Copy to: 
CO 
XO 
OFA 

, Dr. C. G. Haves 
CAPT S. L. -Hoffman 
Mr. O. Chandler 
Dr. G. A Dasch 
Mrs. S. Hawlcins 
LCOR S. L. Gaiter 
LT S .. Krauz 
tvlr. M. O'Hare 
Mr. K Johnson 
UTC L. Wilson 
H.MI Henderson 

O. Alexander 
By direction 

BY SEPARATE CORRESPONDENCE, THIS 
LEASE WAS EXTENDED ANOTHER 6 MONTHS. 
THE EXTENSION OF THE LEASE INCLUDED 
THE TERM THROUGH 31 MAY 2000. 



LSHEP1~~~~O A~A~~~S.~!~N~~340-1822 
818-898-236) FAX 818-361-8095 

CERTIFICATION OF SOURCE/DEVICE POSSESSION TRANSFER 

, , 

This document is to certify that on or about February 29,2000, JL Shepherd and 
Associates took possession of and title to (1) Each Gammator SOB Irradiator, S.N.,¥:1146, 
with approximately 400 Curies of Cesium-137 (as Of November, 1973), from The Naval 
Medical Research Center, Rockville Annex, ·12300 Washington Ave., Room 111, Rockville, 
Mo,20852. 

This transfer preparation took place under the direct supervision Of J.L. Shepherd and 
Associates' engineer, under JLS&A'S State of California Radioactive Materials licenSE and 
applicable 49CFR and CA Title 17 Transportation requirements, working under J .l. 
Shepherd and Associates, State of California Radioactive Materials License 1777-19, 
Amendment 78, Expiration Date 10/11/95, with State of California issued Letter of Timely 
Renewal, Dated september 21, 1995, in accordance with 10CFR40.S1, 49CFR, all regUlatory 
agency licensing and transportation reqUirements. JL Shepherd and Associates per the 
attached license, or our designated hot cell facility, is licensed to receive, possess and 
store this source/device. 

Nava~ Institute 
LCDR Gaiter 

"::{Y\~ ::$ . AA r Q ( • ... Q 
Mary Sheph d 
Vice-President 
J.L. Shepherd and Associates 

dJ'l£l(~ S~ ~~ 3-l-2CCO 

Q~~. 

Dated: '2../2.1 100 



lSl~~P.~~~~ F~~~~~!r-;~ TRIP REPORT 

818-898-2361 FAX 818-J61 -8095 

JLS&A REPRESENTATIVE: ~D~O~YL~E~T_E_RR~Y_S~T~O~~~ __________________________________ ____ 

DATE: 2/29/00 HOURS: 0 
-----:::~-----

COMPLETE: ~r NO 

=====~~=~===~=~================:==~:======~~~~===~===============~:==== 

CUSTOMER'S NAME: NAVAL MEDICAL RESEARCH CENTER 

CONTACT: S. AFIMAD/LCDR GAITER 

ADDRESS: 12300 WASHINGTON AVE, /gOOM i 11 

ROCKVILLE:tANNEX 

ROCKVILL~ MD 20852 

DEVICE: SEE BELOH 

PHONE .: (301 )295-0002/3653 

N32398-00-M-0248 
P.o.,: ~)239800RC7ZQ1Q 

JOB #: 

S.N. /IY~ 
--~-'--=--------

REASON FOR VISIT: SERVICE CALL FOR JLS 'rECHNTCTACI TO l)'Cn~f1.:TSSTn-N'/"~:,;):" PIlc:s):",qm; 0F 

GAMMATOR50B IRRADIATBB. S.N.II:1146. HITH A.PPRQXIl'lA'l'C"],V "no rFBIr:~ Or: r,,-J17 AC: nr: 

~II)VEMBER, 1973. 
,ATEMENT OF WORK: cA6-conl~t/I.14 /c.x.) ~a,.IO :;;:;///( 

" 

PARTS USED: ,{r!,d./"£/ 
--~;~~~~--~----------------------------------------------------

PARTS REQUIRED TO COMPLETE: __ L~~~~~~ ____________________________________ _ 

FUTURE MAINTENANCE REQUIRED: __ ~~_~~~~_< __________________________________ _ 

.........::: 

The following signatures acknowledge that the above work has been 
performed satisfactorily_ 

CUSTOMER'S SIGNATURE JLS&A 



ORDER FOR SUPPLIES OR SERVICES 
(Contractor must submit four copies of invoice.) 

FOlm ADpttlved 

OMS No 0704-0187 
&'plles Aug 31, 1992 

PAGE 1 OF 

3 
P\.IQ!tC relP0rl.ll\g ouree" lor tl\1;$ eolleotOfl ~ U'rlormatlOn I! estimated to al/arag!! \ now per m.5c>ol"'tsa. 1I'\~IJCl1n9 Ina lime lor r~"lewl"Q In$.vuCItCns, !ealctllng elt:lsung aata sources, ga\nctlng ana malnt311nlng 
tna O~la needed, and ""molAlIng and reYlewlns the COllection oliniormal,on, Send comments regarding Ih., bUiden estImate 0' any oU1e, ~speC: o( Ih .. ooliectJon of .nlonmallon. 'n~~dln9 >uggcSIIOM 
(or .ed~c",g 1M .. au",.n, 10 Depanmenl 01 D.'ense, Was~'n;Ion HeadQU3l\efO Serv'c.es. D~ec:.orale (or l~torm3"on Ope"'lIon' aM RepoM, 1215 JeHerson DaYI, H;gl>way, Su,te 1204, ArIll1910n VA 
22:>02-4302, ano 10 I~. Office of r.Aartagement and BUdge:, PapetWOf\< RedUClJon Project (0704.()187), w..snmglon, DC 20502 ' 

PLEASE DO NOT RETURN YOUR FORM TO EITHER OF THESE ADDRESSES. 
SEND YOUR COMPLETED FORM TO THE PROCUREMENT OFFICIAL IDENTIFIED IN ITEM 6. 

: CONTRACT I PURCI1 ORDER NO 12, DELIVERY ORDER NO, 
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UNIT CHARACTERISTICS 
EXPOSURE CHAMBER SIZE - 3" dia. by 4" high. 
IRRADIATION INTENSITY - 35.000 Roe!ltgen : hr. at 
center line of e~posu(e chamiler. S~e Radiation Le'/e! 
r' -t . 
, J~' . UNIFORMITY - uniformitv achie'led by 
rota tiL .. sample at 4.5 rpm ' 
POWER SOURCE REQUIRED - std. wall outlet 
HEIGHT OVERAll - 60" max. 
SAMPLE PORT HEIGHT FROM fLOOR - 41" 
DIAMETER: IRRADIATOR - 18" 

BASE - 24" 
WEIGHT - 1850# 

SOURCE CHARACTERISTICS 
SOURCE MATERIAL - Cs·137 - Chloride 
SOURCE STRENGTH - 400 curies = 5% 
SOURCE HALF·LlFE. - 30 years 
GAMMA ENERGY - 0.662 Me'} (from Barium 137 
daughter) 
CESIUM 134 CONTENT - less than 1 % 

RAOIA nON LEV£l.S IN C.~A.I(8E~ 

: f 
. .... .,:1,.,. .""rocIt'!." -!~ .! . .-., .. ~ ' ! 

Cllmber wit~ TUmTlDle Rotlt]n~ 

I~OQOSI CURVes 
~nUlve DOli RAI( 

II~ tlRI 

OPERATION - Simplicity and safety are the key featu'res: Matedal . to 
be irradiated is placed in the plastic vial or' cup and cente'red ' .on the '. 

· sample turntable. A small fractional horsepower motor, 'Iocated :in'side 
the instrument housing, is turned on to rotate the turntable 'if dose . 
rate averaging is desired, The irradiation chamber ' is then turned· 180" .. · 
by using the sample position handle on top until the sample receives.' 
the desired exposure rate .. While most experiments will b~.canducted · .. ' 
at the fuJI irradiate position, .it is possible .to achie'ie 10wer exposure . . 
rates by not rotating the' chamber through the complete 180" .· tum. ' .. 

'. "-Calibration ctJl'les 'are furnished with the instrument,- so you can .select . 
the proper degree of tum for lower dose rates. The exposure ·timer may 
be started as soon as the chamber .is in .the proper irradiation position. 

: At the completion .. of the:.~ ,desired irradiation time as signalled by the ·· ·· 
. . "att~ntion" bell; the timer should·be turned oN, the irradiation' chamber . 
:;: ·:,. ·'revolved to the-starting position, ·the motor shut off, and the' .sample 

- . remo~e~ .. ': :':':::'Zf ~.~:';:'.<~.~.:~~:~?~:' : '::". :':>::: "~.': ' ~:':: ' ;.' .-.. -:: .~:.'~'" ;':~>:'::. ' .: ' 
. CHAMBER DOSIMETRY '':'" R~d'iation' levels 'within the sa~ple 'cha~b~r 
decrease with .distance. from the line' source, providing a maximum 

~ .. , .. spatial variation' of.7 to ·li ·sufficient to ' show the eHect. of exposure . 
--. ... ' rate dependence or 'to "perfonn attenuation elperiments.. NormaJly, . 
.. :.' . . :.lotation of the turntable' will be' used for exposure averaging to provide . 
>., :. ,an exposure' uniformity· of ±S% across any horizontal plane... The 'most 
:::. ' " frequently used 'centra~ 80% of the. chamber volume is uniform to ==10% 

>.·:-.:. ,'o"etenni:~ti~~ . ~:{'~;b;ol~~ '.';';i~~;'· "otere m~de · b~'th · by . co~de~·ser · type ' 
- .::' . R~hambers and ·. by so~Hum ' fonnate capsules.... Mapping" of the field : 

· variations throughout· the · chamber was ac::omplished using se!lsiti-/e- :.. .. 
miniature thennoluminescent . rods and ribbons.. (Courtesy of . Harshaw .' 
Chemica.1 Co.l. :.:; ,~. >'. :'. : :":':~~ .. : :: "~> '.;; :., .. : .... : .. : ... ". : ..... -.~ .. .-.'.:.. .: .. ~'; ..... ' .. : 

... · sou·R6i·~s~~~~~~~~~:f:;~~:~···:.mated~·1 is " ~mplete'I;' c~~~i~~:;··,, ··: 
". ·within . two welded, stainless. . Steel concentric ' Capsules which ·are. : .. ':. 
· locked within a .third c:avity.by~a.·shielding plug. ':. ' : :; . : ... ~ : .. : . . ;:.':,:::'::.> 
. The cesiu~ is~top~':is fir~'t en~sad in : a 20 mil 'Stainless 's~eei ':~~PS~'!~ :": - ~ 
"which is welded closed. .This capsule· is then enC3{lsulated : in ; Clnothe!:~i' : '. 

· stainless steel capsule whic~ is heli·arc. welded to ~x:ading ·specifica: ·. :~ . 
.' . ·tions.. Each capsule must show' no leakage under . test conditions. \iihic~ ', ' . 

are sensitive. to 10-' cc/sec. The ' doubly encapsulated source is ' :iif intc ", :. 
· a · source "holder tube which 'provides 'a third "hig'h integrity".:· ~arTle'r : . :: 
.. between the radioactive material and the sample irra<liation ' chambe~.·.. . 
". The source is held in this tube by:a shielding plug whic~ :I~ )o.c~e·dJntn- .. ~ ~ 

.. ' .... place by' a high strength' weld · ' . .... " .' ..... . .": .. .. : . : , .. - '.:''-: : ~' ' - .: ::'. : ~' :-:' .. , .• ',. 

:; :·iRAD'A~~~i~~~CTi~;;i'rt~;;irr~;~:l;;~;v~ '~::~;;;f~~~iF' 
: ;:' ' . . .reduce the. radiation. reachingttle .elteri<;lr of the unit to such a low value . . . 
:;.~ . that· it can. be 'use'd safel'(in :an unrestricted are'a, as 'defined by ·U.S~ ·· :-: 
:-~ ~ .. ' Atomic Energy 'CommisSion regui<itions.. The radiation leve!s' are ·Ie.ss .than ':~ ':' ''''' 
.. ';: 0..5 mr/hr at 5 em. from tile surnce of the outside she!I~ . '; . ~ ;-:.< .. '_: .: :::'. ~~. 
- _ .... - - ' . :' " .. ' .. , . ". ; - . ' " ' . " '~~ -~',:-: ,~ , .... : .. : -;--: 

. , . . ' NO INDUCED' RADU1ACTlV'iTi ::.... 'The ·~dioa.cti~e :· m;terial :.i~lt,· - . : 
. ' .. which emits the gamma ray, ' plays ··no direct part irr the. processing . 

. ' function. :·It' does :not affect ·food ·or ... other material' bein'g processed, .:. ". 
· .. ' just as a fire . in '3 radio .or· ·lY ·.transmitting· station' does not· CJuse' :a ':': i 
· '. fire in your ·home .. The radioistotope is the transmitter. ··tIle :materia! :" .. : 
· ";. being . processed is the · Teceiv.er~ the gamma rays are the' processing . .::.:::\ 
:: .' .. mechanism. When · material.:has been processed and is. removed from :.,, :: 

· the radiation field,.rt h~s been ·:.:turned off', It do~s not hold or. retain.'::' : 
- '. gamma rays. It is ' not radioactive! It is as safe a's the. st:Jrtin~ 'material, . . :< 

' . or ~f.e:~~ <·:·:~ ·;;';2\,. ·;~~~fj~.:~~~~~·.~:·:~~.": :;~:·: .r::~~:··/:·;~~: :.·~ .. ·~f;?~:~/~;~J:'.·:·: · ·.~ . 
UCENSING -. The state ' or federJl license (as appliclblel is' 'reQuired . ~ 

'. to possess radioactive material in the quantity' contained in Gammator .. ' ; 
irradiators: Details of'. the GammatDr deSign have been ' registere1:l with ·. · . 

. the U.S. Atomic Energy 'Commiisioo/' Oivision :of Materials Licensing.' :. 
. This reg'istration enables any responsible institution to obtlin the neces· . 

S:lIY license rapidly. . ':: . '.<:- ': ... ..: .. . . ..-; . . . < ... : . . .. ,.: . , 



typical 
:xperiments 

_/-

( '. 

-
BRINGS TO THE CLASSROOM the experimental cap2bilities of a nuclear laboratory. , .... 

" ,1_ J'" 

Now s~udents c;:n learn by doing. For the first time it is possible to lift the stud:: cf r;;diclicn f,Crii 
the text book and bri ng it to life in the classroom. 

Students may learn by direct experimentation 2bout the extraordinary uses and eiic(:ts of (adiation. 
With the Gammator, stude!1ts may explore the burgeoning new applic3tions 2nd industries whic~ rei,! cr; 
radiation to achie'Je results that cannot be obtained by any other means. 

cllrricula affected 
BIOLOGY CHEMISTRY HOME ECONOMICS PHYS;CS 

NATURE OF RADIATION - Ionization. effect on film, atte!1uation, absorption . 

GEN£TICS - Observe effect on bacteria, molds, ye3s,. protozc3. fruit flies . c~lck and frog emc;'jo, Seeds. etc. 

CELL EFFECTS - Obse!Ve how varying exposures produce sprout stimulaticn, sprout inhibition, and dormancy 
variation (potato, onion, wheat, grass). 

BACTERIAL RED UCTIO N - Determine survival curves for inse~ts. bacteria. fungi. molds. 

FOOO PRESERVATION - Ionization equivalent of pasteurization and sterilization in achieving tood purity. 

CRYSTAL 0 EFECTS - Observe change in color 2nd optical properties c3used by energy absorption in glass. 
Demonstrate recovery through thermal annealing. 

DYES - Demonstrate effect of (adiation on dyes. Show how co~or change CJn be used as dosir.1eter. 

PLASTICS - Demonstrate cross·linking of plJstics. thermal Si.l!lility. 



the gaDlDl8 irradiation stor)"" 
The USc er g3liirna raeiation 2S a r.icjor new prcc2ssing tEC~r.ic;:.;= - in fcec ~rcccs3: ... ~g, In 

".edic.;; I supply ~:-,=ril iZ2 tion, in chE:,'; iC21 reEc:ioCis. e: r,c in agric.:..: i~o..:;= - is cn€ Ciicrc ",Gjar 
ste~ in rOll nding out the capab i lit'! or rac ioisctq:es e:S a be neiic :21 se~Jan\: ci rna n k:r.d. Its 
ir..p:ct en feed precessing .::Iene hcs such tre.'1le ..... deL:s ~cterHiGI :~.::t it is c=::c~ibE~ in g~'J
e~nr..e!"l, ~utlic2tjons as "a re'Joiuticn in fcee proc=ssi~~" eCid '::3 t~= firs~ r.c't! prcc2:s;r;g 
techn ie; ue 51 r,C2 the,mc I ca nn ing . 

. U rlbl rece'ltly rcG ioisatoces h2ve S2!'"JEG me n;" ir.G ;: ri r.:" ,: I:, t:, 2c:i:-:~ 2 s "t~c:c=~" - crUte:~

g~d" aroms. Their abilit; to behc'JE in the samE che:.;ic;: cr ~r::,~:c2i r.,cnr.e c5 t~,eir r.cr.
racicac:ve ceL:r.t:~ r;2r;:5, end YE~ e:.,it a c;'crcc:e ... is~:,:: s:5;'21 t: Cr"""·":C;';'.C2 ~~,eir Icc:::: : c~. r:c~ 

2cded gre2i:ly t~ cur stGre of knc'Ni€:':ig-:. In t~is r.:.::r,Cie.'" rcdicisc;:cc:s c~':: t..:s.~,:' cs c ·"Gci". 

Now they C2n f:erfcrm C vestl'} cir;ere~;: eriC E'Io:r1 ;":'":U:;: ir.,~Ci.2,~~ ~:.::-,c::cn - c ~~~~~3::i,~~ 
r:1ethcc. 

F~cgres~ in res::.::rch ty ccth industr/ 2nc gsve.'";-.r..E:" ::-. s-.:c.:... 2~~=~ 25 ::c~:r:". E~i~::(,:::-. 2:-;C 
c 'Nice r~nge of indust~iel ci:Plic:=ticns inCic~tes t;--:,,: ~=r.:r..c i.~=-::c::C:i is c:-: ~:-:e t,-,r:s;-,cic 
of s;gnific"nt e.x::ans;cn into e mejer incL:s,rj. Sue;' progre::::! de~;;nds :inc is de!le~ae:1! 

upon the teJching of radiation in our sc!1ools_ 

K-S:E KEWAUNEE SCIENTIFIC ENGINEERING 
Adrian, Michigan 49221 • Phone 313/263-5731 



NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Appendix 8-2. PHOTOGRAPHS 

Phcto Photo Name 
Number 

P- 1 NMRC Rockville Annex Bu i lding - Exterior 
P-2 NMRC Rockville Annex Building - Room 114 
P-3 NMRC Rockvi lle Annex Building - Room 126 
P-4 NMRC Rockvil l e Annex Build i ng - Room 201C 
P- 5 NMRC Roc kvi l l e Annex Buildi ng - Room 213A 
P- 6 NMRC Rockville Annex Building - Room 213B 
P-7 NMRC Rockvil l e Annex Building - Room 213C 

61 

Page 
Number 

61 - a 
61-b 
61-c 
61-d 
61-e 
61-f 
61-g 



Photo P-l 

NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

NMRC Rockville Annex Building 

61-a 



Photo P-2 

NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

10. 

NMRC Rockville Annex Building - 114 (after plastic 
tape was used to generate grids on floor and walls) 

ol-b 



Photo P-3 

NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

NMRC Rockville Annex Building - Room 126 (after 
plastic tape was used to generate grids on floor 
and walls) 

61< 



Photo P-4 

NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

2 

NMRC Rockville Annex Building - Room 201C (after 
plastic tape was used to generate grids on floor 
and walls) 

(j 1-<:1 



Photo P-S 

NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

NMRC RocKville Annex Building - Room 213A (after 
plastic tape was used to generate grids on floor 
and walls) 

61-e 



NMRC Rockville Annex Building Radiological (D&D) 
Final status Survey Report, April 2000 

Photo P-6 

NMRC Rockville Annex Building - Room 2138 (after 
plastic tape was used to generate grids on floor 
and walls) 

61-f 



NMRC Rockville Annex Radiological (0&0) 
Final Status Survey Report, April 2000 

Photo P-7 

NMRC Rockville Annex Building - Room 213C (after 
plastic tape was used to generate grids on floor 
and walls) 

61-g 



NMRC Rockville Annex Radiological (0&0) 
Final Status Survey Report, April 2000 

APPENDIX C. STANDARD OPERATING PROCEDURES AND QUALITY ASSURANCE 
PROGRAM 

62 



NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Appendix C-l. Radiological D&D Action Plan Checklist 

1. Select appropriate monitoring instruments and equipment and 
ensure satisfactory daily and weekly calibration checks for your 
selected instruments. Record serial numbers. Choose from: 

Ludlum Model 3 with pancake probe (beta) 
Ludlum Model 3 with linch diameter NaT probe (gamma) 
Ludlum with 2-inch diameter NaI probe (gamma) 
cart-mounted gas proportional counter (betai not H-3) 
Hand-held gas proportional counter (beta; not H-3) 
Liquid scintillation counter (beta and gamma) 
Gamma Counter (gamma) 

2. Select materials to take to the scene. In addition to items 
you deem appropriate, the following items may be needed: 

tape measure or meter stick or yard stick 
water in a spray bottle 
zip lock bags to secure paper swipes after sampling 
pens, note pad, chalk 
D&D forms 
paper swipes 
masking tape and reinforced tape 
scissors 
tool kit 

3. Pre-Survey Activities 

Review room layouts and floor diagrams for survey units to 
be monitored. 
Verify possession of room diagrams and generic grid 
diagrams. 
Select a list of random numbers for each survey unit that 
is classified as Impacted Class 3 (known RAM-use area). 
Use a grid map of the size closely fitting the size of the 
survey unit, mark the locations of the random 
measurements. Use the digits of each random number to 
simulate a position on the grid map. 
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As soon as samples have been analyzed, assemble a D&D 
information package for submission to the Project 
Manager/Technical Writer. Your D&D information package 
should include: 

(a) completed action checklist, 
(b) floor plans and grid maps with locations of sample 

annotated on the grid, 
(c) a completed summary sheet for the completed survey 

units, 
(d) list or order of swipe sample loading and LSC data 

printouts, and 
(e) a summary of deviations from procedures, problems 

encountered, and remediation actions, and other 
information (if applicable) . 

Pre-label swipes for field sample collection; use a 
labeling technique that ensures the ability to track all 
samples throughout the collection and processing periods. 
Place the swipes for a particular area or room in a 
sealable plastic bag or fold the swipes into a latex glove 
after the swipe samples have been taken. 

4. Survey and Monitoring Activities 

Prepare the survey unit (room, office, or other area) 

(a) remedy safety or other items of concern that may 
impact your work, 

(b) if necessary remove excess materials, 
(c) if necessary, use masking tape, chalk lines or 

other means to mark grid lines within the survey 
unit 
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Perform background data collection for each instrument 
that will be used; choose a non-radiation area where 
construction materials and environment is similar to the 
selected survey units; additional information: 

(a) For scanning instruments, record the meters' 
responses after a l-minute stability period; 
ensure proper battery check. 

(b) For gamma and liquid scintillation counter 
background data collection, collect 21 samples 
for each counter, building and/or floor, if 
necessary. 

(c) For scaler counts (gas proportional or NaI), record 
a select number of I-minute background counts and 
desired-location counts. 

(d) Perform background measurements on the day of 
selected measurements. 

(e) The same background data can be used for multiple 
survey units. 

Perform scanning operations using appropriate instruments; 
hold the probe at a one to three inch distance from the 
floor or wall; scan at a rate of approximately one foot 
per second; annotate all ~hot" spots on the survey grid 
map by recording the maximum observed reading. Record any 
readings other than background. 
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Appendix C-2. CHECKLIST FOR IMPACTED CLASS 3 AREAS OR 
SURVEY UNITS (known radiation use or storage 
locations) 

Team Leader, Chief of Field Operations 

1. Prepare grid floor maps and select random swipe 
locations (using sets of random numbers) and additional 
(control) swipe locations (as needed) . 

2. Grid the room (survey unit) and perform the swipes at 
the designated locations. 

3. Oversee operations and monitor the day's progress . 

4. Deliver swipe samples and survey summary sheets to the 
Chief of Office and Laboratory Operations for 
processing. 

TEAM MEMBERS 

1. Prepare the room or area for surveying. Remove debris 
and excess materials. Practice safety first. Remedy 
unsafe conditions before beginning survey efforts. 

2. Label the background swipes -> Bl - B21. Perform the 
reference background swipes for each floor, if 
necessary. A set of background swipes is required for 
each floor and each day that swipes for impacted areas 
are collected. Collect the reference background samples 
from non-impacted areas in proximity to survey units to 
be surveyed. 

3. Label the standard control swipes -> Cl - CS. Perform 
the standard controls: Cl-floor inside room at door; C-
2-floor outside room at door, C3-inside doorknob, C4-
outside doorknob, and CS-inside light switch at door. 
Use additional controls as needed to ensure good 
swiping coverage in the survey unit. 

4. Prepare a sketch of the room with door(s) and draw in 
lab benches or other built-ins. 
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5. Number the benches and proceed to perform additional 
control swipes -> staring with C6, C7, etc. or the 
consecutive C- number. 

6. Using a survey meter, beta-gamma scan all drawers and 
shelves. 

7. Using a survey meter, beta-gamma scan 50-100% of floor 
and wall areas. 

8. Document the room number for the above actions; include 
date, serial numbers of meters, room number, and the 
total number of control (CI-C5, or other). Annotate 
quality control concerns or issues on survey summary 
sheets. 

9. Verify the quantity and sequence of the swipes. Place 
the swipes in a latex glove and then insert into a 
labeled plastic bag when transporting samples. Deliver 
the swipes and other information to the Laboratory and 
Office Team leader for processing. 

67 



NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

Appendix C-3. Checklist for Non-Impacted Areas or 
Survey Units (radiation-free labs, offices, 
lavatories, storage areas, closets, hallways, 
stairways, and other common areas and rooms) 

Team Leader, Chief of Field Operations 

1. Oversee operations and monitor the day's progress. 

2. Deliver swipe samples and survey summary sheets to the 
Chief of Office and Laboratory Operations for 
processing. 

Team Members 

1. Prepare the room or area for surveying. Remove debris 
and excess materials. Practice safety first. 

2. If impacted areas will be surveyed, label background 
swipes -> Bl - B21. Perform the reference background 
swipes for each floor, if necessary. Collect the 
reference background samples from non-impacted areas in 
proximity to survey units to be surveyed. 

3. Label the standard control swipes -> C1 - CS. Perform 
the standard controls: C1-floor inside room at door; C-
2-floor outside room at door, C3-inside door knob, C4-
outside doorknob, and C5-inside light switch at door. 
Use additional controls as needed to ensure good swiping 
coverage in the survey unit. 

4. Using a survey meter, beta-gamma scan 10-50% of floor 
and wall areas. 

5. Document the room number for the above actions; include 
date, serial numbers of meters, room number, and the 
total number of control (C1-C5, or other). Annotate 
quality control concerns or issues on survey summary 
sheets. 
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6. Verify the quantity and sequence of the swipes. Place 
the swipes in a latex glove and then insert into a 
labeled plastic bag when transporting samples. Deliver 
the swipes and other information to the Office and 
Laboratory Team leader for processing. 
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Appendix C-4. Sample Collection Procedures 

Team Leader, Chief of Office and Laboratory Operations 

1. Perform daily quality control equipment and instrument 
checks before initiating the day's field and laboratory 
operations. Record appropriate data. Investigate and 
document observations that are outside the norm. 

2. Ensure that adequate supplies are on hand, including 
swipes, liquid scintillation counter (LSC) fluid, 
batteries, calibrated meters and instruments, and other 
materials. 

3. Coordinate the training of personnel who will assist in 
sample-analysis operations 

4. Coordinate the servicing of equipment and instruments. 

5. Audit swipe-sample packages and survey-summary sheets 
received from the Chief of Field Operations. Resolve 
inconsistencies or discrepancies before analyzing the 
samples using the laboratory liquid scintillation 
counter (LSC) or gamma counter. 

6. Prepare the samples for evaluation by loading 
individual swipes into 7-milli-liter glass vials and 
topping off the vials with biodegradable liquid 
scintillation fluid or appropriate vials for gamma 
counting without topping off with fluid. Label the 
caps of each vial by assigning sequential numbers. 
Load the vials into racks into the LSC or gamma 
counter. For LSC evaluations, to prevent elevated 
results due to chemi-luminescence, store the samples 
for two to three hours out of ambient light before 
counting the samples. Chemi-luminescence may be 
attributed to the swipe or its contents interacting 
with the LSC fluid. For LSC evaluations, select and 
initiate the dual-dpm (H-3 and C-14) protocol for 
evaluating the swipe samples. For gamma counting 
samples, follow procedures provided in the vendor's 
operating manual. 
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7. Monitor the progress of the LSC operations during the 
swipe evaluations. 

8. Remove the computer printout of the swipe evaluations. 
For each survey unit or data set, make appropriate 
annotations on the computer printout. 

9. Review the data and the survey summary sheets to verify 
that they match. Resolve discrepancies. 

10. Report all questionable observations, discrepancies and 
deviations from procedures. 

11. Submit the LSC printout, grid maps, and survey summaries 
to the Quality Control Officer for review. 

12. Assist the Quality Control Officer as needed. 
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Appendix C-S. Sample Control. Sample control procedures were 
implemented to ensure the integrity of samples, sample 
identification, collection, chain of custody, and retention. 

1. Samples collected were traceable from the time collected 
through the analysis phase, during the retention period, 
and until they were disposed of properly. 

~ Sample Custody: All samples collected were maintained 
under secure conditions. There were fewer than five 
individuals in the chain-of-custody. 

~ Transfer of Custody and Shipment: Samples collected were 
delivered directly to the laboratory operations office. 

~ Sample Packaging: Samples were collected, labeled, and 
placed in bags at the point of generation by trained 
personnel. These bags were brought directly to the 
laboratory operations office. The bags were opened and 
inventoried by the chief of laboratory operations before 
evaluation. 

2. Samples were retained in storage for as long as feasible 
to support data analysis. Samples, when analyzed, were 
retained in secure storage until after final report 
review and then disposed. 
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Appendix C-6. Data Analysis Procedures 

1. Survey information packets were delivered to the Quality 
Control Officer for review and incorporation into the final 
status report. The survey information packets consisted of 
computer printouts of liquid scintillation (LSC) counter or 
gamma counter results, grid maps (for impacted survey units), 
survey summary sheets, and other supportive information. 

2. The number of samples to be collected for impacted class 3 
areas were determined using guidance provided in MARSSIM and 
analysis results for a known contaminated area. The number 
of random, statistical data samples collected for each 
impacted area was 21. An exception to the 21 samples taken 
for an impacted area was when 100% of the grid locations were 
sampled . For each impacted area surveyed, 21 reference 
background samples were also collected. Additional swipes, 
called control swipes, were collected to ensure good coverage 
of sampling within a survey unit and to sample selected 
locations. 

3. At least five control samples were collected for each 
impacted and non-impacted survey unit. These five control 
swipes were collected using a pre-selected set of locations 
within each survey unit. 

4. For each impacted survey unit, applicable survey data was 
assembled and analyzed. This data consisted of reference 
background data, direct surface readings, scanning results, 
and LSC swipe evaluations. The direct surface readings 
required conversion from cpm values to readings in dpm per 
100 cm2

• After the data conversion of the direct readings, 
all survey data was then compared directly to the NMRC direct 
reading action limit of 2,000 dpm. The NMRC action limit 
represented a value that was a small fraction of the NMRC 
screening values or DCGLs. Scanning results were called 
satisfactory when results did not exceed two to three times 
the background readings. Any individual reading that 
exceeded the NMRC action limit or the scanning limit was 
further investigated. For any area exceeding the limits, 
remediation efforts were completed until subsequent surveys 
yielded results that were below NMRC action limits. 
Additional scanning and swipes were completed as deemed 
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necessary. All results have been included in this final 
report. 

5. For non-impacted survey units (common areas, offices, storage 
rooms, halls, and stairs), control swipes for selected areas 
were collected and analyzed. In addition, 10-50% of the 
floor area was beta-gamma scanned. 

6. All original computer printouts, grid maps, survey summary 
sheets and applicable documents have been maintained for 
inclusion in permanent, radiation-safety-program files. 

7. Grid maps with applicable sample locations have been included 
in this final report. 

8. All data entries in the final report were verified (for 
accuracy and completeness) by at least two persons on the D&D 
team. 
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Appendix C-7. Equipment and Instrument Procedures 

1. All equipment and instruments designated for use in NMRC 
radiological D&D operations were properly calibrated and kept 
in a secure location when not in use. Operators were trained 
in the proper use of the equipment and instruments. 

2. Daily operational and check-source tests were performed and 
documented by trained personnel. 

3. Radiation equipment and instruments were used for direct 
surveys, scanning, and sample analyses. 

a. FIXED CONTAMINATION MEASUREMENTS. Direct surveys or 
measurements for fixed contamination were performed using 
a portable gas proportional detector. Prior to its daily 
quality control tests, the detector was purged with gas 
per the manufacturer's operating procedures. Readings for 
one-minute samples were collected for desired locations. 
The primary isotopes of concern were Carbon-14 and Sulfur-
35. 

b. WALK-THROUGH SURVEYS. Scan surveys were performed using 
portable, Geiger-Mueller (GM) meters with either pancake 
probes or gamma scintillation probes. The beta-gamma 
scanning consisted of walk-through surveys carried out by 
holding the detector probe approximately one to two inches 
above the floor or area and walking slowly (about one foot 
per second) through the specific site-stopping when 
increases in count rates were observed. Areas where the 
count rates exceeded two to three times background were 
investigated by a more detailed survey in the suspect 
area. Scanning practices included using the audible 
response of the meter for detection and, after 
stabilization, using the meter response for measurement. 
The primary isotopes of concern included Carbon-14, 
Sulfur-3S, Phosphorus-32 and Chromium-51. 

c. REMOVABLE SURFACE CONTAMINATION SURVEYS (Swipes/Smears and 
Swabs). Swipes (swipes, smears and swabs) were collected 
as deemed necessary to determine if radioactivity above 
the limit was removable (or loose). Swipes were performed 
by lightly misting the area with a water spray and wiping 
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a 100 cm2 surface (applying moderate pressure) with a dry 
filter paper (swipe/smear/swab). Swipes were evaluated 
using a liquid scintillation or gamma counter, depending 
upon the isotopes of concern for the survey unit. For 
liquid-scintillation-counter evaluations, tritium (H-3) 
and Carbon-14 were the principal isotopes of concern. 

4. Information about the D&D radiological monitoring equipment 
and instruments is provided in Appendix D. Documents 
summarizing instrument calibrations and specifications are 
provided in Appendix D. 
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Appendix C-8. Source-Standards, Background-Standards, and 
Reference-Background Measurements 

1. All available source standards (Hydrogen-3, Carbon-14, and 
Iodine-129) and background standards were collected for use 
during the duration of the radiological decontamination and 
decommissioning operations. 

2. NIST-traceable, source standards (Carbon-14 and Cobalt-60) 
were purchased and kept stored in a secure location. Only 
trained and authorized personnel handled the check sources 
and used the sources to verify proper instrument response to 
radioactivity. 

3. Daily-check-source and operational calibration checks were 
performed. Document results, maintaining logs and control 
charts as necessary. 

4. Inventories and leak tests of check sources were performed, 
at least semi-annually. The leak tests and documentation 
satisfied regulatory requirements. 

5. Information about the various check sources used during the 
D&D effort is provided in Appendix D. 
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Appendix D-1. Training Information and Certificates 

All personnel who participated in radiological decontamination 
and decommissioning (D&D) efforts received a level of training 
commensurate with the work assignments and level of 
partiCipation. The incumbent Radiation Safety Officer, LCDR S. 
L. Gaiter, held the primary D&D positions of Decommissioning 
Officer and Quality Control Officer. The Chief of Office and 
Laboratory Operations was the incumbent Assistant Radiation 
Safety Officer, Mr. Saifeddin Ahmad. The Chief of Field 
Operations, Mr. Willie Deadwyler, had previously held numerous 
positions as a Navy radiation health technician. The personnel 
listed above received basic radiation safety training and 
instrument training in conjunction with their participation in 
NMRC D&D efforts. Mr. Glen Garth and Mr. Rodney McGhee received 
basic radiation safety training and on-the-job training. Mr. 
Garth and Mr. McGhee worked under the direct supervision of Mr. 
Ahmad or Mr. Deadwyler. Ms. Carolyn Hall served as the Project 
Coordinator and Editor. Her assignments were completed in an 
office environment or infrequent visits to the field. LCDR 
Gaiter or Mr. Ahmad performed all radiological materials
handling and decontamination work. 

Document D-1 provides training and experience information for 
LCDR Gaiter. Documents D-2 through D-ll provide pertinent 
radiation safety training certificates for the participants in 
the NMRC radiological D&D efforts. Table D-1 lists the training 
documents included in this final report. 
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Document 
Number 
0 -1 -1 

0-1-2 
D-1-3 
0-1-4 
0-1-5 
0-1-6 
0-1-7 
0- 1-8 
D- 1-9 

0- 1- 1 0 
D- 1- 11 
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TRAINING INFORMATION AND CERTIFICATES 

Training Certificate or Form 

Tra i n i ng and Exper i ence of Authorized Radi o i sotope 
LCOR Gaite r 
Radia t ion Safety Training , LCOR Ga i ter 
Ludl um Measurements Inst ruments, LCDR Gaiter 
Radiation Safe ty Training , Mr . Ahmad 
Ludl um Measurements I n struments, Mr. Ahmad 
Radiat ion Safety Training , Mr. Deadwy ler 
Lud l um Measurements I n s t ruments , Mr . Deadwyler 
Rad i at ion Safety Training , Ms. Hall 
Ludlum Mea surements Instrume nts , Ms. Hal l 
Radiation Sa f ety Train ing, Mr. Garth 
Radiation Sa fe t y Tr a i n i n g , Mr. McGhee 
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AUT I-I ORV.AT ION NUMl3ER: 
NAME OF A\ ITHORIZED USER (LAS']: i'7RST, MI) 
Caiter SclIJeurioU5 J ~ 
ORGANIZATION 1 ORGANIZATION DIVISION: 
Naval McdiCliI Ro'!;.;arch Cenk'T, S~[ety Prognun 

SPECIALTY ROARD 
American Ac~dcmy of llcallh PhYllic~ 

TYPES OF LICENSES: None 

DOCUMENT 0·1·1. TRAlNlNG AND ... ,.xPERlliNCE 
O}<' AtITHOJUZRD RADIOISOTOPF. USERS 

( TYPH OR PRlNT LEG/B/.Y) 

A. GENERAl. fNFORMA TION 
DATE 0]: APPLICATION: 31 March 1999 

B. CfRTIFICAllONS N/A 

RANK 1 GS GRADE: 
LCDR, MSC USN 
BUIU)TNG AND ROOM NUMBER: All NMRC Be!lt<!:SdD and 
Rockville Building..' 

I CATEGORY I J)A TE CER'llFmD 
I Part 10[11 (;\ssociate Mcmb~r status) I 7/1995 

C. FORMAL EDUCATION 

TERRITORY OR STATE IN WHiClI UCI~NSEJ) jMD. DDS, DVM. l::.TC): NIA 
HIGHER EDtiCA'110NAL INSTlnrnONS MAJOR COURSE OF STIJDY 

ATTENDED !\NT) DATES ATIENDED 
DEGREE. DIPLOMA OR CERll"CATE 

RECEIVED AND DATE 

Florida Community College (FCC): J8ck.~;n~' ilie, FL Prc.Engioooriog-- --Associate in Arts. 411978 --
University of}lorida (1.Ir), Gainesville, Fl, Chemical Eogineering B.S. Ch .. mical Engineering, \2/1981 
University of florida (lIF) Chemical Engin~ .... "';ng Mast.:T ofSci~oo. 41(98) 
Georg~town Univorsity «(ilJ) W3Shingtoll, DC Radiation Science Maru:r ofScicncc., Vl995 

D. TRAINING RECEIVED IN BASIC RADiOlSOTOPE HANDLING n':CHNIQUES 

HELD OF TRAINING 
A 

I. RADIATION PIlYSICS ANI) 
INSTRtJM ENTATION 

2. RADlAllON PROWCTION 

3. MAlliEMATICS PERTAINING TO 
nm USE AND MEASUREM£NT 
OF RADIOACTrVITY 

4. RADIATION HIOL(WY 

5. RADIOPllARMACElJrICAL 
CHEMISTRY 

PAGE 1 

I.()CATION !\NO DATES OF ·J1tAlNING 
(TNCLU!)I;' COURSH TITLE W KNOWN) 

B 

Navy Radial,jon He&lth Officer Course, 198& 
Radiolo~c I'hy~ics 1 , GU, 1991 
Health Physics, GU, 1992 
Radiation Oetec\iou, GlJ. '993 
Radiation Do.<imeu-y, OU, 1993 
IlcR\th PhysiciJ.lIlnstruclor, Armed forces 
Radiobiology Researcb Institute (AJ'RRJ), Bethesda, 
MD. 
Radiation Safely Oaiccr, NMRC,lkthesda 
Navy Radiation Hcalth Officer Course. 1988 
Operational Health Physics, GV, 1992 
Radiation }liolog)', CiU, 1993 
Health PhYNicist!lm1ructor, AFRRI 
Radiation Safety Officer, NMRC, l3e1b~da 
Navy Radiation IJcalth Officer Coome, 1988 
Radiologic PhY"ics I, GU, \991 
Health Physics, GU, 1992 
Health Physics ln1~-mship_ I and II 
Radiation J)eUlc1 i()n, GU, 1993 
Radiation Dosimetry, GU, \ 993 
H¢2l/th PbysicistJlustru clor, AfRRl 
Rndiation Safecy Officer. NMRC. fklhe~da 
Radi3tion Biology, GlI, 1993 
Medical Effects of Nuclear WeapollS c<>urses, 
AFRRI,1990·1995 
N/A 
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'IYPE Al\'1) LENGTH OF TRAINING 

LECTURJo) 
LABORATORY 

COURSES 
(HOURS) 

C 
160 h()urs 
30 hour:; 
30 hOlm 

SUPER VlSED 
1.Al30RATORY 
EXPERJENCE 
(lIOURS) 

D 

2U hours locture_: 20 hours ab e)"-pcricncc 
20 hou"" kclUrcs; 20 hour.< ab cxperienc~ 
work cxperi.m~ (1990.19~~) 

work experioncc (1995· \ 959) 

160 hours 
30 hoUJ'l' 
30 houn; 
work experience (1990·19~~) 
work cxpcri coee (199 5 ·19S ~) 
160 hoWl' 
30 hoUl~ 
30ho~ 

I SO hours laboratory c)"-pCf' encc 
20 hour.; lectures; 20 llOU"" ab e:\-p~Ticncc 
20 hours lectures; 20 hour,; ab c),,"JX-'Ti~'IlCC 
work e:\-periencc (199(}"'19~~) 
work experience (1995-19~ 9) 

30 hours 
300 bours 

N/A 
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E. ACnJAL l'..'(['ERIENCE WITH RADIOISOTOPES ( SEALED AND/OR UNSEALED SOURCE) 

ISOTOPE MIlXlMUM /\MOUNT WHERE EXPERIENCE WAS DURATION OF EXPERIENCE TYPE OF USE 
GAINED 

Cobalt-60 (scaled) 150,000 Ci AFRRl, Bethesda, MJ) 1990-1995 Open-air irradiations 
Ce~um-137 (scaled) 14,500Ci NMRC, Bcth~da, MD 1995-\999 Closed-ch8ll1bet' irra.dialions; 

provided Itaining to Uli<-'Ili 

H-3 50 Ci NMRC, Bethesda, MD 1995-1999 Receipt, handling, 
C-14 10 Ci monitoring and dispos.al of 
P-32 lOCi ullScalcd materials for u."C by 
P-33 25 mCi Authorized US<.'I'S 
Ca-45 10mCi performing biomedical 
Cr-51 5 Ci research un'or1.~ 
1-125 ICi 

F. EXPERIENCE WITII RADIATION PROI)IJCING DEVICES (X-RAY MACIIJN/~·S. JRRAI)JATORS, FiC.) 

DEVICES WIlER£. f..,'(p]'R JENCE WAS GAINED I)VRATION 01-' EXPERfENCE TYPE 01-' lJSl 
NMRC, Bcth~~, MD 1995-1999 Train personnci and maint;tin unill! 

Gamma lrndiutofS for use by staff scientist, 
(Cesium-137) technicians, and athor researchers to 

irrRdiatc l;pccimcn.<, non-human 
Shcph~d Mark J (9000 Ci) animals., cells, etc. 

BC!t InduslJies Model (2500 Ci) 

I.omedix Gaml1\lltor Unit (300 
Ci) 

G. CERT1FICA nON 

I CERTIFY TIlAT THE ABOVE INFORMATION PROVIDED ll.EREON IS TRUE ANI) COMPLETE TO 'nil: BEST OF MY 
KNOWLEDGE. 

- -- - _. __ "01& 

~-- - - - - - ----
SIGNATURf: OF APPLICANT DATE SIGNED 

PAGE 2 TRAININING AND EXPERIENCE OF AUTHORIZED RADIOISOTOPE USERS 
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Certificate of Training 
This Certifies That 

Schleurious Gaiter 

has successfully completed the I-day course of instruction for 

Radiation Safety Training 
February 23, 2000 

Presented By 

CSI-Radiation Safety 
481 North Frederick Avenue, Suite 302 

Gaithersburg, Maryland 20877 

For 

Naval Medical Research Center 
Bethesda, rvID 

~~~ 
Raymond Johnson, C.H.P., P .E. 
Training Director 





Certificate of Training 
This Certifies That 

Saifeddin Ahmad 

has successfully completed the I-day course of instruction for 

Radiation Safety Training 
February 23, 2000 

Presented By 

CSI-Radiation Safety 
481 North Frederick Avenue: Suite 302 

Gaithersburg, Maryland 20877 

For 

Naval Medical Research Center 
Bethesda, J\.1D 

~7~ 
Raymond Johnson, C.H.P., P.E. 
Training Director 
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Certificate of Training 
This Certifies That 

Willie Deadwyler 
has successfully completed the 16-hour course of instruction for 

Fundamentals of Radiation Safety 

Training Director 

November 9-10,1999 

Presented By 

CSI-Radiation Safety Trailling 
481 North Frederick Avenue, Suite 302 

Gaithersburg, Maryland 20877 

in association with 

Radiation Service Organization, Inc. 
Post Office Box 1526 

Laurel, Maryland 20725 





Certificate of Training 
This Certifies That 

Carolyn Hall 
has successfully completed the l6-hour course of instruction for 

Fundamentals of Raciiation Safety 

November 9-10, 1999 

Presented By 

CSI-Radiation Safety Training 
481 North Frederick Avenue. Suite 302 

Gaithersburg, Maryland 20877 

in association with 

Radiation Service Organization, Inc. 
Post Office Box 1526 

LaureL Maryland 20725 

.~~ Raym~#n~ 
Training Director 
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Certificate of Training 
This Certifies That 

Glen Garth 

has successfully completed the I-day course of instruction for 

Radiation Safety Training 
February 23, 2000 

Presented By 

CSI-Radiation Safety 
481 North Frederick Avenue, Suite 302 

Gaithersburg, Maryland 20877 

For 

Naval Medical Research Center 
Bethesda, NID 

~~~ 
Raymond Johnson, C.H.P., P.E. 
Training Director 



Certificate of Training 
This Certifies That 

Rodney McGhee 

has successfully completed the I-day course of instruction for 

Radiation Safety Training 
February 23, 2000 

Presented By 

CSI-Radiation Safety 
481 North Frederick Avenue, Suite 302 

Gaithersburg, Maryland 20877 

For 

Naval Medical Research Center 
Bethesda, :MD 

~rY~ 
Raymond Johnson, C.H.P., P.E. 
Training Director 



NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

Appendix 0-2. Service and Calibration Certificates for 
Instruments, Equipment, and Check Sources 

Table 0-2 lists the service and calibration certificates for the 
instruments, equipment and check sources used in the 0&0 effort 
described in this final report. 

Table D-2. SERVICE AND CALIBRATION CERTIFICATES FOR INSTRUMENTS, 
EQUIPMENT AND CHECK SOURCES 

Document Service and/or Calibration Certificate 
Number 
0-2-1 Packar d Li qu i d Sc intil lat i on Counter, SiN 40384 8 , 4 /5/99 
0-2-2 Pac kard Liqu i d Sc i ntillation Counter, SiN 403848, 3/10/00 
0-2-3 Pa c ka rd Liquid Scintillation Counter, SIN 403848, 4/6/00 
0-2-4 s ta t ement of Data Analysis by Packar d, 4/7/00 
0-2-5 EG&G Wal1ac, I n c . Gamma Counter, SiN 82-324, 8/23/99 
0-2-6 Bicron Meter, SIN B60 2G, 7/ 22/99 
0-2 - 7 Ludlum Model 3, SIN 54 5 37, 7/ 22/99 
0-2-8 Ludlum Model 3, SIN 114886, 7/22/99 
D-2-9 Ludlum Model 3, SiN 121461, 8/12/99 

D-2-10 Lud l um Model 3, SIN 121816, 2/22/00 
D-2-11 Ludlum Model 3, SIN 1 32946, 2 /22/ 00 
D-2-12 Certificate of Participation, Reports of Traceability to 

NI ST, Analyt ics, I nc. , 1999 
D-2-13 Certificate of Calibration, Analytics, Inc. , Carbon-14 

check source, SIN 58806A-530 
D-2-14 Cer tifi cat e o f Calibra tion, Analytics, Inc. , Carbon-14 

check source, SIN 58807-530 
D-2-1 5 Ce rti fic a te of Calibrat ion, Ana l ytics, Inc. , Cobalt- 60 

check source, SiN 58808-530 
0-2-16 Certif i cate of Calibration, Analytics, Inc. , Cobalt-60 

check source, SIN 58809-5 30 
D-2-17 Certificate of Calibration, Ludlum Measurements, Inc. , 

Model 2350-1, SiN 157674, Gas Proportional Unit with 
Detector s 

0-2-18 Cert ificate of Calibration , Ludl um Measurements, Inc . , 
Model 2350-1, SIN 157669, Gas Proportional Unit with 
Detectors 

83 
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, .. .. 

DATE:04J07/2000 

FAX# 301-295-5651 

TO: Dr. Jaifeddin Ah mad 

FROM: TOM GERBER 

RE: Packard 82500 LSA 

J have analyzed your data and have found the data to be in control. ihe procedure that I used was 
to take 2 square roots of the mean and look for random events on ~h sides of the mean. The data 
should stay w ithin 677 counts 95 % of the time. It passes this test quite well. An assumpticn that 
I made is that the CPM value was taken at 1 minute . 

Thank you, 
Tom Gerber 
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Gamma Preventive Maintenance 

Wallac Inc. 
9238 Gaither Road 

Gaithersburg, MO 20877 

(800) 638-0710 

Date £). LS -1<7 Engin~er ____ ~+-+-L~ 11-1--A....:::...G--=I--...."'7L~L_< ..v1_f'=--' __ _ 

Job # ' I I 5015 ct;t;;7 nA7YU2.--
Model ; 2-8'2- Serial # <;? 2.- () 3 2-<f 
Instrument Software Version_----Il~/....!:L::::;.TJ...,:J&t7:.~....c--.:.~"-~:;......,...;'--~::%--=:..----=v.....::· €/J=:...:...-.!..J/'<....L...! """ __ 
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1-129 Efficiency if;!;;:; % 1-129 Efficiency ,,~, S 

SPECTRUM PLOT 
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UO DeVICES AND SOFTWARE 
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VDU/PC 
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-

DOC 4.09.OJS Re-.'. 2 

~ upy - CUULlm.a 
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1/03?/ 2 3 

6 7 8 
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16 17 18 

1470 
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Keyboard 0 
Disk Drives U 
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RSO, Inc. 
P.O. Box 1526 
Laurel, MD 20725 
(301) 953-2482 Certificate of Calibration 

-
RSO Order No . 1315 

ISSUED TO: Naval Medical Rcsu£th 
8e1he5da. MO 208g9·5607 

CONTACT: HMJ AHMAO 
PHONE: (301) 295-0001 PO NO: 

INSTRUMENT: BICRON 
MODEL: SURVEYOR 50 

TYPE: RA TEMETER 
SN: B602G 

RSO, Inc. cenifie" that on 07/2211999 the above described instrument was calibrated 
using a radioactive source to detennine the efficiency for a specific radionuC\ide(s) and using electronically 
generated pulse for the linearity . 

x 

x 

x 

The results are tabulated below. Calibration is traceable to NIST. 

RANGE 

1.00 

10.00 

100.00 

Calibration Data 

EXPECTED 

100.00 
500.00 

1000.00 
5000.00 

10000.00 
50000.00 

OBSERYED 

100.000 cpm 
500.000 cpm 

1000.000 cpm 
5000.000 cpm 

10000.000 cpm 
50000.000 cpm 

C.F. AVERAGE 

Probe type(s) Probel: PANCAKE Probe2: 

1. COO 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 

Probc.3: 

MODEL SERI WINDOW GEOMETRY VOLT ISOTOPE I EPF.(%) ISOTOPE 2 EFP.(~) ISOTOPE 3 EfF.(~) (sOTOPE", EFF.(~) 

p(iM 81160 OPEN CONTACT 
• Simul>lZ:d IU;QI 90S • .,jib 10...,"''' CD."'" willi probe • 

•• SinlulllZ:d •• ills 14C willi >our~ .. <Dn"'" wi'" probe .. 

••• SimuLatal "sine 99Tc wiLb >oura: .. con"'" willi probe . 
•• Simub1a1 "';QI \4C WM so"",,, .. CDnl101 willi prob.:. 

INSTRUMENT CHECKS 

BATTERY CHECK: NORMAL 
CHECK SOURCE I: NA READING: 
CHECK SOURCE 2: READING: 

900 32P' 31 35S" 7 J3P'" 1-1 

ENVIRONMENTAL 

TEMP: 2.S·C 

PRESS: TSS mrnHg 
HUMID: 65 ~ 

THE SUGGESTED REC~ON DATE FOR THIS INST~UMENT IS 07/2212000 

Cahbrated By : ~ Reviewed By: ~S Cal Date: 07!2211999 

Maryland License MD-3J-02I-O I 

-I5CJ •• 



RSO, Inc. Rs6orderNo. 1315 

L~~~~~~~725 Certificate of Calibration 
(301) 953-2482 

INSTRUMENT: LUDLUM 
MODEL: 3 

ISSUED TO: NayaJ Medical Research 
Bethesda. MD 20889·5601 

CONTACT: HMJ AHMAD 
PHONE: (301) 29S"()()() 1 PO NO; 

TYPE; R.A TEMETER 
SN: 54537 

RSO, Inc. certifies that on 07122J1999 the above described instrument was calibrated 
using a radioactive source to determine the efficiency for a specific radionuc!ide(sj and using electronically 
generated pulse for the linearity . 

x 

x 

x 

x 

The results are tabulated below . Calibration is traceable to NIST. 

RANGE 

0.10 

1.00 

10.00 

100.00 

Calibration Data 

EXPECTED 

100.00 
300.00 

1000.00 
3000.00 

OBSERVED 

10000.00 
30000.00 

100000.00 
300000.00 

100.000 
300.000 

1000.000 
3000.000 

10000.000 
30000.000 

100000.000 
300000.000 

cpm 
cpm 
cpm 
c:pm 
cpm 
c:pm 
c:pm 
c:pm 

C.F. AVERAGE 

Probe type(s) Prabel: PA.'1CAKE Frobe2: 

\.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 

Prabe3 : 

MODEL SERI WINDOW GEOMETRY VOLT ISOTOPE 1 EFF.(") ISOTOPE 2 EFF.(%) ISOTOPE 3 EFF.(%) ISOTOPE" EFF.(%) 

398J~ OPEN CONTACT 900 
• Silllul&ial ... Ins 90S, Wlih IOUra: IJ Cl)Q~ .nil> plVbc : 

•• S""u.IaIaI ... illg I'e ";ch IOUra: It COQIOQ ";d! probe . 

••• Simul..ucd u.sin! 99Tc 'Milh s.our~ a( CDllbrlcl with probe . 
•• S""uLllod ",iIIl 14C .nih IOU"'" .. Cl)n .... .,;111 p",bc. 

INSTRUMENT CHECKS 

SA TIERY CHECK: NORMAL 
CHECK SOURCE I; NA READING : 
CHECK SOURCE 2: READING: 

32p· 29 35S·· 

THE SUGGESTED REKN DATE FOR THIS INSTRUMENT IS 

Calibrated By: Reviewed By: Gb-S 
Aw1.I. 

Maryland License MD·33-021-01 

ENVIRONMENTAL 

TEMP: 25'C 
PRESS: 735 mmHz 

HUMID: 6S ~ 

07/2212000 

Cal Pate: 0712211999 

45C ••• 



RSO, Inc. RSOOrderNo. 1315 

L~~~o~~~~725 Certificate of Calibration 
(301) 953-2482 

ISSUED TO: NavaJ Medical Re$e31ch 
84the5da, MD 20889-5~7 

CONTAcr: HMJ AHMAD 
PHONE: (.101 ) 295-0001 PO NO: 

INSTRUMENT: LUDLUM 
MODEL: 3 

TYPE: RA TEMETER 
SN : 114886 

RSO, hie. certifies that on 0712211999 the above described instrument was calibrated 
using a radioactive source to detennine the efficiency for a specific radionuclide(s) and using electronically 
generated pulse for the linearilY. 

The resulu are tabulated below . Calibration is traceable to NIST. 

x 

x 

x 

x 

RANGE 

0.10 

1.00 

10.00 

100.00 

Calibration Data 

EXPECTED 

100.00 
400.00 

1000.00 
4000 .00 

10000.00 
40000.00 

100000.00 
400000.00 

QJlSERYED 

100.000 
400.000 

1000.000 
4000.000 

10000.000 
40000.000 

100000.000 
400000.000 

cpm 
cpm 
cpm 
cpm 
cpm 
cpm 
cpm 
cpm 

C.F. AVERAGE 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 

Probe rype(s) Probel : SClNTrLA TOR Probe2: Probe) : 

MODEL SEltl WINDOW GEOMETRY VOLT ISOTOPE I EFF. (~) ISOTOPE 2 EFF.(%) ISOTOPE 3 EFF.('f.) ISOTOPE 4 EFF.(%J 

4+-21 132i42 OPEN CO:-ITACT 750 
• SlmuWa:llUiol 90Sr -';Ih IOU'CE J.l con""" wt\b probe • 

•• Sim.hIrd "une 1291 wid> SOurs<: .. coOU<:1 ""'" probe . 

.... SimulllDd win, 13JBa with source ..lJ ooall&! wid\. probe. 

INSTRUMENT CHECKS 

BATTERY CHECK; NORMAl 
CHECK SOURCE I: NA R.E.AD(NG: 
CHECK SOURCE 2: READING: 

34 

THE SUGGESTED RE7TION DATE FOR THIS INSTRUMENT IS 

Cahbr.lled By: - Reviewed By: ff~.S 
Donq .. -.o 

Maryland License MD-33-021-01 

18 

ENVIRONMENTAL 

TEMP: 25'C 
PRESS: 755 IDmHS 

HUMID: 65 % 

07/2212000 

Cal Dale: 0712111999 



RSO, Inc. RSO Order No. 1361 

L~~efo~~~~725 Certificate of Calibration 
(30 I) 953-2482 

ISSUED TO: Naval Medical Research 
Belhuda. MD 208&9·5607 

CONTACT: HMJ Ahmad 
PHONE: (JOI) 295-0001 PO NO: CC 

INSTRUMENT: LUDLUM 
MODEL: 3 

TYPE: RA TEMETER 
SN: 121461 

RSO, Inc. certifies that on 08/1211999 the above described instrument was calibrated 
using a radioactive source to detennine the efficiency for a specific radionuclide(s) and using electronically 
generated pulse for the linearity . 

The results are tabulated below. Calibration is traceable to NIST. 

Calibration Data 

x 

x 

x 
x 

RAmJE 

0 .10 

1.00 

10.CO 

100.00 

EXPECTED 

100.CO 
4CO.CO 

1000.00 
4000. CO 

IOOOO.CO 
4 ()()()() . CO 

100000.00 
400000. CO 

Probe type(s) Probel: SClNTlLATOR 

OBSERYED 

100.000 
4CO.000 

1000.000 
4000.000 

10000 .000 
4()()()() .000 

100000.000 
400000.000 

Probe2: 

cpm 
cpm 
cpm 
cpm 
cpm 
cpm 
cpm 
cpm 

C.F. AVERAGE 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 

Probe3: 

MODEL SERI wtNDOW GEOMETRY VOLT ISOTOPE I EFP.('f.) ISOTOPE. 2 EFF.('{,) ISOTOPE J EFF.('f.) ISOTOPE 4 EFF.($) 

44-21 121716 OPEN CONTACf 1050 

, Sim"I.~ uslnK 1291 willi ",un< ,,<Onw:t wilb ~"'bo .. 

,. Simu~ usiA, 90Sr with "'UCQ: .. (1)0= wid> probe . 

••• SimuUl<d ... ina 1338. with JOU!U II CllOUCI wi ... probe. 

INSTRUMENT CHECKS 

BAlTERY CHECK: NORMAL 
CHECK SOURCE 1: NA READING: 
CHECX SOURCE 2: READING: 

17 32P" 29 SlC,'·· 

ENVIRONMENT AL 

TEMP: 25'C 

PRESS: 750 mrnH, 
HUMID : 65 ~ 

THE SUGGESTED RECTON DATE FOR THIS IN~NT IS 0811212(}()O 

Calibrated By: Reviewed By: ~L.~ Date: 0811211999 
.......... Q 

Maryl:Uld License MD-33~2! ~ I 



RSO, Inc. RSC Order No. 1761 

L~~efo~~g725 Certificate of Calibration 
(301) 953-2482 

ISSUED TO: Naval Medical Research 
8901 Wisconsin Ave. 
Bethesda, MD 20889-5607 

CONTACT : S. AlImad 
PHONE: (.l01) 295-0002 PO NO: 

INSTRUMENT; LUDLUM 
MODEL: 3 

TYPE: RATEMETER 
SN: 121BI6 

RSO, Inc. certifies that on 02/22/2000 the above described instrument was calibrated 
using a radioactive source to determine the efficiency for a specific radionucJide(s) and using electronically 
generated pulse for the linearity. 

The results are tabulated below. Calibration is traceable to NIST . 

II 

II 

II 

RANGE 

. 1 

10 

100 

Calibration Data 

EXPECTED 

100 
500 

1000 
5000 

10000 
5000 

100000 
500000 

OBSERVED 

100 cpm 
500 cpm 

1000 cpm 
5000 cpm 

10000 cpm 
5000 cpm 

100000 cpm 
500000 cpm 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1,00 
1.00 

CF. AVERAGE 1.00 

Probe type(s) Probel: PANCAKE Probe2: Probe3 : 

MODEL SERI WINDOW GEOMETltY VOLT ISOTOPE I EFF.(") ISOTOPE 2 EFF.('S) ISOTOPE 3 EFF.(1t) ISOTOPE" EfF.(") 

~9 119401 FIXED CONTACT 906 
• )SS-H ••• SC ... 7~; SimuJ.1Cd U.iDg I~C ",iob ",",oe OJ Cl)nl>CI "'ith prot.< . 

•• SilDuLatalII1i4a 90S, "iIII IOU'''' :u COMacI ...... probe . 
••• SimuWcd using 99Tc with. lQU'f'CI: 1.1 conLld wn:h probe. 

INSTRUMENT CHECKS 

BATTERY CHECK: NORMAL 
CHECI< SOv'"RCE I: READING: 
CHECK SOURCE l: READING: 

7 l2P" 35 33P··· 1-1 

ENVIRONM£NT AL 

TEMP: 16'C 
PRESS: 768 ounH, 

HUMID; S5' 

THE SUGGESTED ~ION DATE FOR THIS INSTRC-{M£NT IS 02/22/200 1 
Dlibr.llod By: «.:I~-- Reviewed By: ,,6.'0 Cal Dale: 02n2n.cxx) 

Ricloat-dE........ 

Maryland License MD·3J.{)2I..()1 



RSO, Inc. RSO Order No. 1761 

L~fo~~~g725 Certificate of Calibration 
(301) 953-2482 

ISSUED TO: Naval Medical Research 
S9()1 Wisconsin Ave. 
Bethesda, MD 20889·5607 

CONTACT: S. Ahmad 
PHONE: (30Il295-0002 PO NO: 

INSTRUMENT; LUDLUM 
MODEL: 3 

TYPE: RATEMETER 
SN: 132946 

RSO, Inc. certifies that on 0212212000 the above described instrument was calibrated 
using a radioactive source to determine the efficiency for a specific radionuclide(s) and using electronical!y 
generated pulse for the linearity. 

)( 

x 

)( 

The results are tabulated below. Calibration i:s traceable to NIST. 

RANGE 

.1 

10 

100 

Calibratioo Data 
EXPECTED 

100 
400 

1000 
4000 

10000 
40000 

100000 
400000 

OBSERVED 

100 cpm 
400 cpm 

1000 cpm 
4000 cpm 

10000 cpm 
40000 cpm 

100000 cpm 
400000 cpm 

C.P. AVERAGE 

Probe type(s) Probel: SCINTILATOR Probel: 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Probe3: 

MODEL SERJ WINDOW GEOMEnY VOLT ISOTOPE 1 EFF.("l lSOTOPE 2 EFF.(%l lSOTOPE J UF.(%) ISOTOPE 4 EFF.(%) 

4+-21 135670 FIXED CONTACT 156 12.51 • \6 
• Siraulakd u!lnl 1291 WIth iQ~'~ II COQt>Ct wid> pro~ . 

.. 5im~Wotd us'"g 133B. with 14urce II CDDIacl..-ilh pro~. uuag corTCC"tioa (..,." or XO.I 

INSTRUMENT CHECKS 

BATTERY CHECK.: 'NORMAL 
CHECK SOURCE I: READING: 
CHECK SOURCE 2: READING: 

5IC,·· 2.6 

ENVIRONMENT AL 

TEMP: 27'C 
PRESs: 768 IMIHg 

HUMID : SS' 

THE SUGGESTE9-fE~TION DATE FOR THIS INSTRUMENT IS 0212212001 
Calibrated By: t(,""~ ______ Reviewed By: Ytj Cal Dale: fJ2.fUflCXXJ 

lti<h&nIE-. 

Maryland License MD·33~I.QI 14'1 
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U.S. DEPARTMENT OF COMMERCE 
National Institute of Standards & Technology 

Gailhersburg, MO 20899 

Certificate of Participation 

Analytics, Inco1porated 
Atlanta, Georgia 

is a participant for the period January 1, 1999, through 
December 31, 1999, in a radioactivi ty measuremen 15 

assurance program conducted by the National Institute of 
Standards and Technology, in cooperation with the Nuclear 
Energy Institute. Continued participation is evidenced by 
dated Reports of Traceability issued for particular 
radionuclides, which indicate the deviation of the participant's 
reported value from that measured by the National Institute' 
of Standards and Technology. The significance of these 
Reports is addressed below.' 

For the Director, 

.:. -~~c<-c:..;;X.!("/;~ 
Lisa R. Karam, Group Leader 
Radioactivity Group 
Physics Laboratory 

As guidance for the proper use of Reports ofTnlce:lbility, il should be: emphasized that the Natiorullnstitute of 
Standards and Technology is concerned only with fostering good measurements capability and consistency with the 
national measurements system, The assurance of the proper applicalion of lhat capabiliry 10 the ultimate consumer 
products is the responsibility of ea.ch manufacrurer of these products and of the Fedaal regulatory agencies, 

A continuing traceability progrnm in mdioactivity uemonstr:ltcs, to the degree eSLablished by the periodic assays of 
cnlibroled radiooclivily Sollnplc:s, Q continuing compdence to JIIDintaill U\C instrument systems o.nd stand.ln.ls necessary for 
occural.: measurement. Such a program c.:J.IlJlot. however, endorse e.lch J.lld every Ine.lsurcment lIor the [mal product, any 
more than 0 spot check can vouch for eVl!ry unchc:cked item. Care should be Uken, therefore, not to imply such 
endorsement. The proper us.: of this Report is governed by Sc!ction 200.114 of Tille 15 of the Code of Federal 
Regulations. These regulations may be mel if Reports are quoled only in their entirety. Excerpts out of context may be 
- :.1_ ... :_-



ANALYTICS 1380 Seaboard Industrial Blvd. 
• Atlanta, Georgia 30318 . U,S.A. 

CERTIFICATE OF CAUBRATION 
Standard Radionuclide Source 

58806A-S30 

C-14 32 mm Diameter x 3 mm Thick Plastic Disk 

Phone (404) 352-8677 
Fax (404) 352-2837 

This standard radionuclide source was prepared using an aliquot 
measured gravimetrically from a master radionuclide solution 
standard_ The master radionuclide solution standard was 
calibrated by the Department Des Applications Et De La Metrologie 
Des Rayonnements Ionisants (DAMRI) I Paris, France, as number 
22453 _ ANll..LYTICS maintains traceability to the National 
Institute of Standards and Technology through Measurements 
Assurance Programs as described in USNRC Reg. Guide 4.15, 
Revision 1. After source preparation the calibration was checked 
by beta counting using a ga~ flow proportional counter. 

ISo.TOPE: 

ACTIVITY (dps): 

HALF-LIFE: 

CALIBRATION DATE: 

To.TAL UNCERTAINTY*: 

*99% Confidence Level 

Diameter of active area: 
mylar. 

C-14 

5049 

5730 years 

November 18, 1999 12;00 EST 

5.0% 

16 mm. Source covering 0,5 mg / cm2 

No expiration date has been given for this source due to the 
fragile nature of the mylar covering. This source should be 
carefully tested for leakage' at least every six months. If 
leakage is detected this source should be disposed of by approved 
radioactive waste disposal procedures_ 

P 0. NUMBER N32398-99-M-0228, Item 1 

SOURCE PREPARED BY: 
M. Taskaeva, Radiochemist 

Q A AP PROVED: 



ANALYTICS 

CERTIFICATE OF CAUBRATION 
Standard Radionuclide Source 

58807-530 

C-14 32 mm Diameter x 3 mm Thick Plastic Disk 

1380 Seaboard Industrial Blvd . 
. Atlanta, Georgia 30318 -U.S.A. 

Phone (404) 352-8677 
Fax (404) 352-2837 

This standard radionuclide source was prepared using an aliquot 
measured gravimetrically from a master radionuclide solution 
standard. The master radionuclide solution standard was 
calibrated by the Department Des Applications Et De La Metrologie 
Des Rayonnements Ionisants (DAMRI) , Paris, France, as number 
22453. ANALYTICS maintains traceability to the National 
Institute of Standards and Technology through Measurements 
Assurance Programs as described in US NRC Reg_ Guide 4.15 , 
Revision 1. After source preparation the calibration was checked 
by beta counting using a gas flow proportional counter. 

ISOTOPE: 

ACTIVITY (dps): 

HALF-LIFE: 

CALIBRATION DATE: 

TOTAL UNCERTAINTY*; 

*99% Confidence Level 

Diameter of active area: 
mylar. 

C-14 

5347 

5730 years 

November 18, 1999 12:00 EST 

5.0% 

16 mm. Source covering 0.5 mg/cm2 

No expirat ion date has been given for this source due to the 
fragile nature of the mylar covering _ This source should be 
carefully tested for leakage at least every six months. If 
leakage is detected this source should be disposed of by approved 
radioactive waste disposal procedures. 

P 0 NUMBER N32398-99-M-0228, Item 1 

SOURCE PREPARED BY: 
M. Taskaeva, Radiochemist 

Q A APPROVED: 



ANALYTICS 

CERTIFICATE OF CAUBRATION 
Standard Radionuclide Source 

58808-530 

Co-50 32 mrn Diameter x 3 mm Thick Plastic Disk 

1380 Seaboard Industrial Blvd. 
Atlanta. Georgia 30318 . U.S.A. 

Phone (404) 352-8677 
Fax (404) 352-2837 

This standard radionuclide source was prepared using 
aliquots measured gravimetrically from calibrated master 
liquid radionuclide solutions. The master sources were 
calibrated with an ion chamber that was calibrated by the 
National Physical Laboratory, Teddington, U.K., and is 
directly traceable to national standards. 

Radionuclide purity and calibration were checked using a 
germanium gamma spectrometer system. The nuclear decay rate 
and assay date for this source are given below. 

ANALYTICS maintains traceability to the National Institute 
of Standards and Technology through Measurements Assurance 
Programs as described in USNRC Reg. Guide 4.15, Revision 1. 

ISOTOPE: 

ACTIVITY (dps): 

HALF-LIFE: 

CALIBRATION DATE: 

TOTAL UNCERTAINTY*: 

SYSTEMATIC: 

RANDOM: 

*99% .confidence level. 

Diameter of active area: 
mg/cm2 mylar. 

Co-60 

3.599 E+04 

5.2714 years 

November 18, 1999 12:00 EST 

4.8% 

4.5% 

0.3% 

25 mm. Source covering 0.85 

No expiration date has been given for this source due to the 
fragile nature of the mylar covering. This source should be 
carefully tested for leakage at least every six months. If 
leakage is detected this source should be disposed of :"Jy 
approved radioactive waste disposal procedures. 

P 0 NUMBER N32398-99-M-0228, Item 2 

SOURCE PREPARED BY: ~~IL-
M. Taskaeva, Radiochemist 

Q A APPROVED: J/-17=t 1 



ANALYTICS 

CERTIFICATE OF CAUBRATION 
Standard Radionuclide Source 

58809-530 

Co-60 32 mm Diameter x 3 mm Thick Plastic Disk 

1380 Seaboard Industrial Blvd. 
AUanta, Georgia 30318 . U.S.A. 

Phone (404) 352-8677 
Fax (404) 352-2837 

This standard radionuclide source was prepared using 
aliquots measured gravimetrically from calibrated master 
liquid radionuclide solutions. The master sources were 
calibrated with an ion chamber that was calibrated by the 
National Physical Laboratory, Teddington, U.K., and is 
directly traceable to national standards. 

Radionuclide purity and calibration were checked using a 
germanium gamma spectrometer system. The nuclear decay rate 
and assay date for this source are given below. 

ANALYTICS maintains traceability to the National Institute 
of Standards and Technology through Measurements Assurance 
Programs as described in USNRC Reg. Guide 4.15, Revision 1. 

ISOTOPE: 

ACTIVITY (dps): 

HALF-LIFE: 

CALIBRATION DATE: 

TOTAL UNCERTAINTY*: 

SYSTEMATIC: 

RANDOM: 

*99% :confidence level. 

Diameter of active area: 
rng/cm2 mylar. 

Co-60 

3.730 E+04 

5.2714 years 

November 1B, 1999 12:00 EST 

4.8% 

4.5% 

0.3% 

25 mm. Source covering 0.85 

No expiration date has been given for this source due to the 
fragile nature of the mylar covering. This source should b e 
carefully tested for leakage at least every six months. If 
leakage is detected this source should be disposed of by 
approved radioactive wast~ disposal procedures. 

p 0 NUMBER N32398-99-M-0228, Item 2 

SOURCE PREPARED BY: 
M. Taskaeva, Radiochemist 

Q A APPROVED; JJf7 ~ jl-jQ-'7 1 



De~gner and MonuloclUler 
of 

LUDLUM MEASUREMENTS, INC. 

CERTIFICATE OF CALIBRATION 
POST OFFICE BOX 810 PH . 915·235-5494 

Scientific ond Induslriol 

Instrumenll 
501 OAK STREET FAX NO. 915-235-4672 
SWEETWATER. TEXAS 79556, U.S.A. 

~MER __ ~N_A~Y~A~l~M~E~D~IC~A~lR~E=S~EA~R~C~H~C~TR~ _________________________________ _ ORDER NO. _ __ ~237400 

____ ~L~u=d='u=m~M~e~O~5u~r~e~m~e~n~ts~,~ln~c~. _____ Model ______________ ~2~3~50~-~\ __________ ___ Serial No. _ ______ 1~57674 ________ _ 

Cal. Dale 27·Se0-99 Cal Due Date 27·5ep·00 Col. Interval 1 Year Metertace. ____ N~ 

Check mark -:;/. applies 10 applicable inslr. and/or detector lAW mig . spec. T. ____ ..:..7""6_ of RH __ ---""56"-. % Alt 7oo_JL mm Hg 

Y5 New Instrument Instrumenl Received [J Within Toler. +·10% ::= 10-20'70 C Out 01 Tal. 

:..;1 Mechonical cheCk 

:Ji' F/S Resp. check ,,;: Reset check .{ Window Opera lion 

, 'Requiring Repair I-:-~ Other-See comments 

~ Input Sens. Linearily 

~~ Audio check ~ Alarm Selling check 

:~ Ratemeter Linearity check .y Integrated Dose checl: 
~ Batlety check (Min . Yoill U YDC 

o Data Log check -.;: Overload check 

~ Calibrated In accordance with LMI SOP 14.8 rev 12/05/89. 

y! Recycle Mode check. Threshold 
~'er Readout check Dial Ralio __ lO""O ___ = ___ ,4"--__ m'-!..!..:Cv 

=., Calibraled in accordance with LMI SOP 14.9 rev 12/19/89. 

Y1 HY Readout (2 points) Re/.jlnsl. __ 1f--'----'J..:.......",,~'___ _ ____ -=5""00"--__ V ReUlllst. __ --=d--=:......;...D=-..:::.o....::6..;.;;::"..._ / ___ --"'2000 V 

COMMENTS: Firmware: 37 J22N27 
I/O firmware 37123N05 Resolution for 44-10 ~ 9.36 % for Cs137. Model 2350-1 and all probes 
calibrated ~sing 6 ft . ccble only. See ATTACHMENT 1 for efficiencies. 
G<Imma Calibration: GM oelectoo pOSWoned pe!l)et1dicular to ~ource excePt for M 44-9 iii wnich the fronl 01 probe fa:es ~rt8. 

t'rooe high UnitS! ueaa lime Callcraocn Gneanty 
Model Senalll Voltage Threshold Time Base COrred/on Factor Constant ±10o/,' 

Deleclor Ii I LMIUQ8 PR149314 1750 - 100 7 / 1 2.342273E..Q5 1.000000E +00 

Detector 112 LM\43-68 PR149314 1750 100 7 / 2.342273E..QS I .DOOOOOE ..00 ----
Detector /I 3 LMI-4J-68 PR149314 1750 100 7 / 2,342273E'()S 1.000000E"'()0 

----
Delector t/4 LMI43-J7 PRI48.947 1800 100 7 / 2.351271E..Q5 1.000000e..oo 

Detedorll S LM143-37 PRI48947 ,1800 100 7 / 2.361271E..Q5 I ,DOOOOOE"'()O 
---

r, 1:6 LM143-37 PR148947 1800 100 7 / 2.361271E..Q5 1.000000E"()0 
----

.'Clor I; 7 LM144-10 PRI&4841 1200 250 / 2 l.5ns78E..QS 5.406332E+to /" 
Detector 1: 8 LMI44·10 PRI54841 1200 250 -4 / 2' 1.577578:..Q5 5.40£332E.l0 

"/-, 
Delector II 9 LM144·to PR154841 1200 250 4 / 2 l.sn578E..Q5 S.406332E+ 10 

-~ 

- - --
Deteaor# 10 PEAK C~O 660 560 7 / 0.000000£ ,,()O 1.000000E ...()O ._------ - --------
Delector Ii 11 PEAK C0-60 660 560 7 / O.OOOOOOE...()O 1.000000E +00 

Oetector It 12 PEAK C~O 660 560 7 / O.OOOOOOE-<lO 1.000000E..a0 
----

Delector # 13 PEAK CS-137 660 321 7 / O.OODOOOE~O 1.000000E -<l0 

Oeledor# 14 LMI44·10 PR164841 1200 250 7 / 1.577578E..Q5 1.000000E -+(IO 

Detector II ----
Deledor# 

Units: 0 - rail. 1 - Gray. 2 - rem. 3 - Sv. 4 - R. 5 - CIKg. 6 - DisinlegraUons, 7 - Counts. 8 ~ CiItm sq.. 9 - B(\Icm sq, 
Time Base: 0 - Seco:lds. 1 - Minules. 2 - Hours • See al1.ached d~eclor documentation. n applicable. 

DigltOI 
Readout 

REFERENCE 

CAl. POtNT 
400kCQIIL 

40kcPJIL 
4kcpm 

INSTRUMENT 

RECEIVED 

INSTRUMENT 

~~sRrf\NG. 
DO(/.f 

REFERENCE 

CAl. POINT 

__ '_40_0S:...Qr"n 
40cpm 

INSTRUMENT 

RECEIVED 

INSTRUMENT 
METER READING· 

~ . 
Luolum Meosuremerll'. Inc.. cenifoe, lhot the 000"" in<l1\)manl ho' been colii)!Oled by ,londOI'd, Iroceoble 10 Ihe Nolionollns1ilu.e 01 ~lonoOica and leCl\notogy, or to the colioralion lacililies 01 
olher 1r'llematlOr'lal Slol'loords Otgonllolion memben. or hove ~n derIVed from occepled values of nOllurol physlcat COr'lSiarl'S or I\ove oeen aerJllao I:>\Ilne rotio Iype 01 colibrotj()!'\ I e<:hnique, , 
'he calibrallon <y1tem conforms 10 In .. ""Qui-amell!S of ANSI/NCSL Z54(}.1·1994 ond ANSI N32J.1978. S lole ot TexQ1 Colibrotion License No. L().. \ 963 

Reference Instruments and/or Sources: Cs·\37 Gommo SIN 

-= It 62, ' G 1 \2 2 M565 C 5\05 S TlOO8 ~ T879 r£ E552 C E55\ :-; Neulron Am-2.( \ Be SJN T·304 
. ' Ic~~ eN 5j31- 'V . 

Alpha SIN :z Beta SIN 635/83 , 1·659 , 422·.44 j6 Other Am24 I - I.7JlLQLUZ.2....QDL6..J.JC.L 

-;t m 500 SIN 141233 ~ ~ Mvltimeter SIN 59120_574 

Calibrated By: [f2d:<w Dole ;)7 - s t r?" q~ 
Reviewed By: ._----..Lw < 1 Uo ~~ ~ Dale -~:....:.-:......::;Cf-,.....::t.9=------__ ---

fORM C44A 07/YJ!99 Th~ cer1lficole ,hall nol be reproduced ~ceplln lull. withoul 11'119 written oPDtovol of Ludlum Meo,uremer'll,. 1!'Ie. 



LUDLUM MEASUREMENTS, INC. 
501 OAK ST JPO BOX 810 
SWEETWATER, TEXAS 79553 
::>hone: 915/235-5494 ' BOO/622-Q828(USA) 

filx: 915/235-4672 

DESICNER AND l4ANUF ACTURDi 

0)" 

-ScLc.nl:i.!la ~ jJrJ.~t 

if n~lftUJ.U. 

ATTACHMENT 1 

4 1( efficiencies for 43-68 : 

Efficiencies for 43-68 taken 
at 1750v. 

Factory background::: 261cpm 

Ca45 and P33 were substituted with Tc99 
Tc99 is:::; 38.55% net 
Tc99 reading:::; 8568 net 

535 was substituted with C14 
CI4 is::: 10.82% net 
C14 reading::: 33740 net 

I 125 was substituted with I 129 
I 129 is::: 0.25% aet 
I 129 reading is :::: 428 net 

P 31 was substituted with Si 32 
Si 32 is = 35% net 
Si 32 reading is"" 34460 net 

4 1( efficiency for 44-10 : 

Efficiencies for 44-10 taken at 1200v. using Det.14 
and 1 minute counts. 

Factory background::: 7508 cpm 

Co 57 is =:; 28.70 % net 
Co 57 reading is::: 15801 cpm net 

Co 60 is::: 22.17 % net 
C~ 60 reading is ::: 9045 cpm net 

Cs137 is:::; 12.13 % net 
Cs137 reading is:: 1854 cpm net 

4 1( efficiencies for 43-37 : 

Efficiencies for 43·37 taken 
at 1800v. 

Factory background:::; 908cpm 

Ca45 and P33 were substituted with Tc99 
Tc99 is:::; 35.9% net 
Tc99 reading:::; 8223 net 

535 was substituted with Cl~ 
C14 is::: 10.42% net 
C14 reading is ::: 32507 net 

I 125 was substituted with I 129 
I 129 is::: 0.44% net 

I 129 reading is :::: 738 net 

P 32 was substituted with Si 32 
Si 32 is:::; 35.16% net 
Si 32 reading is '::: 34521 net 

rzl-S6P-f~ 

• 



DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as detector setup D14 in the Model 2350. 
Today's date is 09/27/1999. 
T~e current time of day is: 09:36:33. 

I have verified the list below 
has NO discrepancies with the DETECTOR SETTINGS TABLE: ~c: 

Comments: 

Model 2350 Serial # 
User 1.0. = 
High Voltage = 
Threshold :::: 

157674. 

1200 volts. 
250 . 

Window ::: . - 100/0ff. 
Overload Current = 
Scaler Count Time = 
Readout Units == 
Readout Time Base = 
R~~dout Range Multiplier = 
L ~ctor Dead Time =. 

~ctor Calibration Constant :::: 
lJo::::!tector Model = 
Detector Serial # :::: 
Ratemeter Alarm Setting :::: 
Scaler Alarm Setting :::: 
Integraced Dose Alarm Setting :::: 
Low Count Alarm Setting = 
Operating Battery Voltage :::: 

40.0 micro amperes. 
60 seconds. 
counts. 
min. 
auto. 
1.S77S7BE-OS. 
1.000000E+00. 
LMI44-10. 
PR164841. 
1.000000E+09. 
1000000. 
1.000000E+09. 
X. 
6.1 volts. 



Dellgner and Monufocturer 
of 

Scientific ond Induslnol 
\nstrumenls 

LUDLUM MEASUREMENTS, INC. 
POST OFFfCE BOX 810 PH. 915-235-5494 
501 OAK STREET FAX NO. 915-235-4672 
SWEETWATER. TEXAS 79556. U.s.A. 

Model 2350 Bench Test Data 

customer NAVAL MEDICAL RESEARCH CTR Date ______ ~25~-S_e~p_-9_9 __ __ Order # , :... 237400 

Model 2350-1 Serial No. ___ ----!.P-'-'R'-'-.1 ""64=8""4...!-1 __ __ 

Source t 5 ()1 

High Voltage _____ ....;.1=20=0'-- V As Found _______ V. Input 10.00 mV As Found _________ mY. 
I 

Cal. Constant ______ --'5"'".~.40""6""'3""3..,2E"_'+_'1~O ____ __ as found 

Oead TIme 1.577578E-05 as found 
o .OO)..{)OO 

Alarm Setting: Ratemeter 2'(, -100ooo0e0o.ooeoo(}- as found 

Scaler _______ .!.!l O""Q""'O><.lOO~O<'_'. O"-"Q""O""'OO...,O"___ as found 

Integrated dose 1 000000000.0000 as found 

Overload L On -/off as found U On 0 Off Window ) 00 (~ as found ________ _ 

Detector Received:' r: Within Toler. +-10% C 10-20% 0 Out of Tol. :I Requiring Repair C Other-See comments 

Reference Point 

;hD 

/50 
/uo 

"As Found" Readings: 
Meter Reading 

After Adjustment Readings: 
Meter Reading 

)o~ 

Signature --"'--c-o<....!=::=--,4---~.L.f-l.......a-<-.::.~-=v'-V~------------

fORM co. I 09/08/97 
• Serving The Nuclear Industry Since J 962 • 



~ I 
Deslgner and Manufacturer 

of 

Scientific cnd Indus mot 
Inslrumenls 

LUDLUM MEASUREMENTS, INC. 
POST OFFICE SOX SIO PH. 915· 235·S~9.j 

SOl OAK STREET FAX NO. 915-235-4672 
SWEElWATER . TEXAS 79556. U.S.A. 

Bench Test Data For Detector 

Detector 44-10 Serial No. __ -,-P.!.'.R.!.>16="S"",4:....;..1 __ _ 

Customer NAVAL MEDICAL RESEARCH CTR Order #. ___ 23_7_40_0~ __ 

Counter _--,2=::3::;::50-::::......;.1__ Serial No. ____ 1_5_76_74 ___ _ Counter Input Sensitiviiy ___ 1_0_'0_0 __ mV 

Count Time _____ 6~~=....loo&<!....:t-=__. _______ _ Distance Source to Detector ~ 
Other Cal Comtant = J .OOOOOOE+OO Dead TIme = J .577 578E-05 

High Isotope A~J-Lt I Isotope tsotope Isotope 

Voltage BaCKground Size ~ .13 Size Size Size 

IDDO i 513 )lO(] I 
I· 

I/J 50 bm J ~50~ 

//00 b3~ I ?.5 (~ 
JI 50 567 I 'J.-7S'3 

----- /2.Do 51~ /1...~7~ 
J~So 592 . , I :JjO] I 

/~oo b(~ I ?-.9Jtf 
) '35"0 I b6t l'l15/f 
/4v() : b?-l. ) ;2..cgg3 

, , 

Signature 
, 

Dole 

fORM C~A 02r.!3194 

• Serving The Nuclear Industry Since 1962 • 



Designer and MonulaClurer 
01 

Scientific and Industrial 
Inslrumenl1 

CERTIFICATE OF CALIBRATION 

LUDLUM MEASUREMENTS, INC. 
,POST OFFICE BOX 810 PH. 915-235-5494 
501 OAK STREET . FAX NO, 915-235-4672 
SWEETWATER, TEXAS 79556. U.S.A. 

( )MER ___ N_A_V_A_l~M~E~D~IC~A~L~R~E~SE_A~R_C_H_C--TR------------________________________ __ ORDER NO. 237400 

Ludlum Measurements. Inc_. __ Model 2350-1 Serial No. ________ ~151L!.7:.J,6~6.!..9 __ _ 

Cal. Dale 27-Sep-99 Cal Due Dale ~7-SeQ:P","0,--___ Cal. Inlerval_---'.I-'Y""'ear Meterface -'-__ --'NL6... __ 

Check mark ~ applies 10 applicable instr. andlor delector lAW mfg. spec. T. ____ -'-7=6_ OF RH _ __ ---'S.-.:6_ '0 All 700.8 mm Hg 

~ New Instrumenl Instrument Received I Within Toler. +-I0'r0 10·20% LJ Out of Tol. 

;0 Mechanical check 
:7 FjS Resp, check ~ Reset checK -;/ Window Operation 

L Requiring Repair C Other-See comments 

2' Input Sens. Linearity 

:V: Audio check ~ Alarm Setting check ? Battery check (Min. Voill 4.4 VDC 
~/ Ratemeler Linearity check 7' Inlegrated Dose check vi Recycle Mode check Threshold 
i'./'""ata Log check :t: Overload check -~ Sg!ler Readoul check Dial Ratio ,1 O"'Q'---_=_---'4_-'..!m.!....:.V 

1, Calibrated in accordance with LMI SOP \4.8 rev 12/05/89. :-<--6'ibrated in accordance wilh LMI SOP 14.9 rev 12/19/89. 

l't HV Readout (2 paints) Ret./lnS1. __ L1--,--_~.!....-3.1--_ / ___ --"'5""00"-__ v Ref.llnst. __ l 91 ~ __ ----"2""'0.00 __ v 

COMMENTS: Firmware: 37122N27 
I/O firml-lare 37123N05 Resolution for 44-10 '" 9.36 % for Cs137. Hodel 2350-1 and all probes 
calibrated USing 6 ft. cable only , See ATTACHMENT 1 for efficiencies. 
Gamma Calibration: GM deleCicrs poSitioned perpendicular 10 source except lOt M 4.4-9 in which die front 01 pIllbe lace:s $OUrta, 

Prooe nlgn unllSl Deaollme CahoraLon Llneamy 

Model Serial # Voltage Threshold Time Base Correction Factor Constanl ~10%' 

Detector til LMI4J-Sa PRI49314 1750 100 7 / 1 2J42273E~5 1.000000E ...a0 ----
Detector # 2 LM143-68 PR149314 1750 100 7 / 2.342273E-05 1.0oo000E...a0 

----
Detector ~ 3 LM143-sa PRI49314 1750 100 7 / 2.342273E-05 1.000000E ...aO -------- ----
Detector~ 4 LM143·37 PR148.947 1800 100 7 I 2.351271 E ~5 1.000000E...aO ------ ----
Oeter.tori: 5 LMt43-37 PR148947 1800 100 7 / 2.36127IE'{)S \. OOOOOOE ...a0 ---- -_ .. _-
De 6 LM143-J7 PR148947 lBOO 100 7 / 2.J6127tE-05 1. OOOOOOE...aO 

De .... .,117 LMI44-10 PR154841 1200 250 4 / 2 1.577578E-<JS 5.406J32E·l0 
-,./-

Detector:! 8 LMI44-10. PR164841 1200 250 4 / 2 I.snS7BE-05 5.4053J2E-IO " / 
Detector # 9 LM144-10 PR164841 1200 250 4 / 2 1.577578E'{)S 5.406332E·l0 

.-~ 

----
Detector # 10 PEAK C().{)O 650 560 7 / O.OOOOOOE"{)O I . OOOOOOE-+OO ----
Delector # II PEAK C~O 600 560 7 / O.OOOOOOE.oO 1.000000E ...a0 ----
Detector # 12 PEAK Co.sO 660 560 7 / O.OOOOOOE-+OO 1.0000ooE ..00 ----
Detector II 13 PEAK CS-137 660 321 7 / O.OOOOOOE-{)O , .OOOOOOE...aO 

Delector 1# 14 LM144·IO PR164B41 1200 250 7 / 1. 577578E'{) 5 1.000000E...aO ----
Detector# 

_. ----.---~-- .. _---
Detector # 

Unl\J; 0 - 'ad, I - G'irf. 2 - ~. 3 - Sv. 4 - R. 5 - CiKg, 6 - Disint1l9ralioos, 7 - CoonlS. 8 - Cilcm S(!., 9 - BQlcm sq. 
nme Ban: 0 - Seconds, t - Minules. 2 - Hour. . See attached detector aocumenla~on. ii aoplicable. 

Digilal 
Readout 

REFERENCE 
CAL. POINT 

.400kcpm 
4Qkcom 

4kcpm 

INSTRUMENT 

RECEIVED 

INSTRUMENT 
METER READING' 

.J99~~ 
'm~; 

REFERENCE 
CAL. POINT 
__ 4.QQg).m.... 
__ ....:.;40=CQ!!L 

INSTRUMENT 

RECEIVED 

tNSTRUMENT 
METER READING" 

Lloo 
~ yD _ 

ludlum MeQSvremef\I,. Inc. Ce<1ifies 11"\o11"e acove In'lNmenl "a. been callbraled by ,'ondOtd' Irac",oble to Ihe NoIIOl'ollf\"~ule 01 Siondera! of\d lecn"ology. c< 10 .he calibration locilille' 01 
olner Inlemolional $Iof\da,d, Or90"",01l0n members, or ha~e oeef\ derived from occepled ~olue1 of f\Olu'OI phy.ic;o1 corulonl' or I"\Qve eeen denved by the ,oho type 01 coub'olion 1e<:f\niQue!. 
Ihe coliorOlion Mlam cOf\lorm, 10 Ihe reCluiemenl' 01 AN51/NCS, 25~o.l·1994 o"d ANSI NJ2>1978. Siale 01 Texas Calibrotion License NO. lO·1963 

Reference Instruments and/or SouTces: C,-137 Gomma SIN 

'161 c:: G 112 L J M565 C-' 5105 C n008 Z T879 :z E552 := ES50= Neulron Am-241 Be SIN T-304 
Ic:.~q (,.+ SIJ;l. 

Alpha SIN :;L Seta SIN 635/83,1-659 , 422-44 :~ Other _ Am241 ~"\n)..li=jLll2..2_0,Pz..6JJi:_i _ 

::£ m 500 SIN 141233 q Multimeter SIN 59120.5] 4: __ _ 

Calibrated By: _~ ~ ~ Dole __ 2L:S_~.e_---,-3...-J.J ___ _ 
ReviewedBy:_C---v :1~o..< ~ Dote .~-c(1l--________ _ 

FORM C'4A 07/30/99 This certilicole ,holl nol be ,eproduced ""caplin Ivll. wilhoullf\e wri tten oop<a~OI ollualum Mecluremenh, Inc. 



LUDLUF:JI MEASUREMENTS, INC. 
501 OAK ST./PO BOX 810 
SWEETWATER, TEXAS 79558 
,~hone: 915/235-549-4 - 800/622-0828(USA) 

""ax: 915/235-4672 

OF' 

dtJl.vtl.ifi4 ~ fJn..dlillT..i...a..{ 

ilnUutMuW. 

ATT ACHMENT 1 

4 1t efficiencies for 43-68 : 

Efficiencies for 43-68 taken 
at 1750v. 

Factory background::: 261cpm 

Ca45 and P33 were substituted with Tc99 
Tc99 is::: 38.55% net 
Tc99 reading"" 8568 net 

S35 was substituted with C14 
C14 is:::: 10.82% net 
C14 reading::: 33740 net 

I 125 was substituted with 1 129 
I 129 is::: 0.25% net 
I 129 reading is == 4~8 net 

P 32 was substituted with Si 32 
Si 32 is :::: 35% net 
Si 32 reading is ::: 34460 net 

47t efficiency for 44-10: 

Efficiencies for 44-10 taken at 1200v. using De114 
and 1 minute counts. 

Factory background:::: 7508 cpm 

Co 57 is::: 28.70 % net 
Co 57 reading is ::: 25801 cpm net 

Co 60 is:::: 22.17 % net 
Co 60 reading is ::: 9045 cpm net 

Cs137 is::: 12.13 'Yo net 
Csl37 reading is::: 1854 cpm net 

41t efficiencies for 43-37 : 

Efficiencies for 43-37 taken 
at IS00v. 

Factory background::: 908cpm 

Ca4S and P33 were substituted with Tc99 
Tc99 is z 35.9% net 
Tc99 reading::: 8223 net 

535 was substituted with CI4 
C14 is::: 10.42% net 
C14 reading is ::: 32507 net 

I \25 was substituted with I 119 
I 129 is::: 0.44% net 

I 129 reading is ::: 738 net 

P 32 was substituted with Si 32 
Si 32 is::: 35.16% net 
Si 32 reading is ":::: 34521 net 



DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as detector setup 014 in the Model 2350. 
Today's date is 09/27/1999. 
Tp~ current time of day is: 09:33:46. 

l have verified the lise below 
has NO discrepancies with the DETECTOR SETTINGS TABLE: ___ ~ __ ~~~ ____ __ 

Comments: 

Model 2350 Serial # = 
User I.D. = 
High Voltage = 
Threshold = 
Window = 
Overload Current = 
Scaler Count Time = 
Readout Units = 
Readout Time Base ':'" 
Readout Range Multip~ier = 
D( :ctor Dead Time = 

_~ctor Calibration Constant = 
~~cector Model = 
Detector Serial # = 
Ratemeter Alarm Setting = 
Scaler Alarm Setting = 
Integrated Dose Alarm Setting = 
Low Count Alarm Setting = 
Operating Battery Voltage = 

157669. 

1200 volts. 
250. 
100,Off. 
40.0 micro amperes. 
60 seconds. 
counts. 
min. 
auto. 
1.577578E-05. 
1 . 000000E+00. 
LMI44-10. 
PR164841. 
1.000000E+09. 
1000000. 
1.000000E+09. 
X. 
6.2 volts. 



De!igf'lel and Manufacturer 
of 

Scientific cnd tndustriat 

Instruments 

LUDLUM MEASUREMENTS, INC. 
POST OFFICE BOX 810 PH. 915-235-5494 
501 OAK STREET FAX NO. 915-235-4672 
SWEETWATER. TEXAS 79556, U.S.A. 

Model 2350 Bench Test Data 

Customer NAVAL MEDICAL RESEARCH CTR Date ___ ~25_-S;;...;:e.!:.p_-9-,-9 __ Order #. 237400 

Model __ 2=35=0,--.:..-1 __ Serial No. __ --'I""'S"-7....,66oc..:;9 __ _ Detector ___ 4;:...4'--1'-"0<--__ Serial No. __ --!..P..!.:oR'-'-ly6_4~8,c::4!.!1 __ 

Source 

High Voltage ____ .....:1..=2.::.;OO=__ V As Found ___ V. Input )0.00 mV As Found , _____ mV, 

Cal. Constant 5.4Q6332E+ \0 .... __ _ as found 

Dead Time 1 .577 578E-GS as found 

Alarm Setting: Ratemeter 0.002000 as found 

Scaler _____ ...!..:\ O~OOOQQ.QQ.QQ..Q9__ as found 

Integrated dose 1000000000.0000 as found 

Overload :-=~ On -!off os found ,-. On ;- Off Window __ -').>.Joo~}s found _____ _ 

Detector Received: ,=. Within Toler, ,,:-1 0% .~= 1 0-20% ~ Out of Tal. . ~~ Requiring Repair :=~ Other-See comments 

"As Founcf' Readings: AHer Adjustment Readings: 
Reference Point Meter Reading Meter Reading 

).D !>1e.Jr 
(.5 
I.D /,03 

500 ~RAr 
7 

:lDO 

/50 
)l)0 

- ... -------

Other 

ignature _--'---"""'~:;;"';;;:'-=~ __ '-"""--q. ~-<t.".,II-/..~;X: ~(.Jn'-----------
"-: ... 

fORM C6-1 09108197 
• Serving The Nuclear Industry Since 1962 • 



Designer and ManvlaclUfer 

01 
Scienlific and Indultrial 

Inslrument! 

Bench Test Data 

LUDLUM MEASUREMENTS, INC. 
POST OFFICE BOX 810 PH . 915-235-5494 
501 OAK STREET FAX NO. 915-235-4672 
SWEETWATER. TEXAS 79556. U.S.A. 

Dejector __ ~43~·~68><--__ Serial No. __ --'P-"R""'14::..<9-"'.3-'-=1.4'--__ Order Ii . __ :--23_7_4_00_ 

Customer NAVAL MEDICAL RESEARCH C1'R 

Counter 2350-1 Serial No. 157669 Counter Input Sensitivi1y 4.00 mV 

Count Time I ~ Distance Source t~ Detector ._~_ 
Other Col Constant = 1.000000E+OO Dead Time = 2.342273E-GS - W) 6 0-~~ 

H;gh Iso lope -r::.. ~9 r I,olope _~_ lsolope S i ,?,_ I,olope _LI23_ 
Voltage Background Size ~.2.J.~ €.......- Size tJ,/lbDrIZ Size _'13) I d.f-h- Siz: ~ . tL7~G-

15SD 
/600 I 
LbSo: 
/10D ' 

l% I/D6 A ~.3CD J 7.,79i : 3/D 
132.. <6 1:) Y 3~Jf) t :L5lfl ~ 1f-,--~5 __ 

J..35 c;{ lfJ-{) 3 3,~7& 32,rJ.D ~5<? 
2)/ gjt~ 3:f~} 3i2J.Ll __ ~·~b_~:!..---

}150 :2'1 <KZ1.3 3~ 31.fJ2i 6~~. __ 
I~DD; /)1,5. &]~S : 2(.::&~lj~~2 3\P-~ -.2~i_-
)<65~' J.19 ~ '3/;2..17 gD/~ LS 6.& 173(, /D7_J ___ . 

7 / 

--,-----7-----------------r--------~~-------~-----.----

/' i : 
1;;; propo'rtional. detec~or count , after 15 hour static test using 39" cable . 

r. /J.: . 
Ignolure ~ ___ ~ 

Ludlum MeQ51JremenIS. Inc:. certlfle1 IhOf !he olX>ve Instrumenf hos been eolibrCled ~ <londo oceob1e 10 'I'>e Nor jonollnsftlure 01 5101\0010. ond lecnr.ot09Y. or 10 lI'>e c:olibraliOf\ Joeilille< 01 
01"", InlemOhonol Slo/ldorCj\ OrgonllOilon "",moen. 01 hove been denved ITom o=ep'e<j v"rUe> 01 no rura I pnyslcol con$IOn's or I'IOve been oenve<j t>y t!'le IOlio Iype 0/ colil>lollOn lecMIC!u .... 
lhe "ol<orolion syslem conromu 10 '''''' ",C!ureme ... l. O(ANSI/NeSl z$oI(}. \.199< Ond ANSI N323-1997 . Siale Of Te~al eoliOIOlion License No. LO·196J 

• Serving The Nuclear Industry Since 1962 • 



Detector 

DesIgner ond Mc:muloclurer 

of 
Scienlinc and Induslrial 

Instruments 

43-37 Seriol No. 

Customer NAVAL MEDICAL RESEARCH CTR 

Bench Test Dofa 

PR 14$.~9~4.7 __ _ 

Counter _~2==3"",5:.::.0--,1 __ Seriol No. ___ ---'15'-7..:....66_9 ___ _ 

LUDLUM MI:A~UI{EMENTS, INC. 
POST OFfiCE BOX 810 PH. 915·235·5494 

501 OAK STREET FAX NO. 915-235-4672 
SWEETWATER. TEXAS 79556. U.S.A. 

Order #. 237400 --- ---

Counter Inpul Sensitivity . ___ 4_.0_0_ mV 

Count ftme . 1 ~ Distance Source 10 Detector _~ 
Other Cat Constant = 1.000000=+00 Dead Time = 2.361271 E-OS ~ '---u ~ ,~ 

'SO\Op;;-k 9 S l ------High Isotope C l tJ:. Isotope 1~ Isotope ~ (:2.. 9 
Voltage Bocl:ground Size 2;2.1 'YM err- Size D·I trQt'-~ , Size q ) 1'~Jt~ Size Q,OJ6rG' 

) 

lS50 } !~ ?-?~J / '3 ~~J. 3~ <J 5 . ;2, '5tf 
1l:cD J..<f).... 43:0 I "5t.tZ 1SS~ 51. J 
Ib50 · 3g~ bJ.-.)...q J.. 74(.<& 13.23~_, ___ ~tLf-__ . 
);oD b'75 J~37 )O~s-g ;2r~:5 t. IDJ.-J __ 
1;50 g?--!f ~/66 3),,3:2-3 321J?-3 15ZJ5 
;CZaD '1o~ ~()! '3 Jlfl2 35fJ. ~ /6</6 
/~5{) {)L( 9)').6 336(J5 3569J ;g05 
I~()o 9q l ~')...(tf 34-31 ~ 3'~;t1. I~~'-L-

----------------------------------~----------------------------------- - .---------

, I 

-------------------------------'----------,----.-------

----~------------- -------------------------,.--_ .. ----_. 
! 

. Gas proportlonal detec~o= count 

;~-noture ~ 
lO~ after 15 hour static test using 39" cable_ 

Dote 

luCllurn Mecnuremerlls. Inc. cenlr,e< Inoline coove inSlrumen! nen !)een calibrated by <to OfClI tlOceoDle 10 Ihe NoJlonollnllllule 01 SlondOldl a..:l1ecnnology. 0110 Ihe cOliO/olion lo:,~toe! or 
01"", InlemOliOnal $lonClc:rrOI OtSlon120lion memoen. Ct' I'\ove been ceriveo from accepled vOlue' 01 nOlural p""';':ol COnlla/\1I 01 hove been den\led DY Ine 10110 type ot c:oliblOllon rochnooue<. 
T"o coubrollon IYIlem c:onlomu to Ino feouremoDI' 01 ANSI/NeSL 25.40.1.1994 and ANSl N3T.>1997. Slate 01 Texes Cor.brolion License No. LO-1963 

FORM CdO 09/17/98 

• Serving The Nuclear Industry Since /962 • 



NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

Appendix D-3. Instrument and Equipment Quality Control Data 

Table D-3-1 provides the daily quality-control data obtained by 
evaluating tritium (H-3), Carbon-14 (C-14) and background 
standards on the in-house Packard Liquid Scintillation Counter 
that was used to evaluate all swipes for H-3 and C-14 
contamination. 

Other pertinent equipment information is as follows: 

Packar d Li quid Sci ntilla t ion Counte r 
Model: 2500TR 
Serial Number: 403848 
Calibration date: 10 March 2000 
Efficiencies: H-3 = 60.9%; C-14 = 96.3% 
Packard Check (standard) sources: 

H-3 (activity < 0.2~Ci = 267600 dprn, date 17 May 93) 

C-14 (activity < 0.1~Ci = 136200 dpm, date 17 May 93) 
Background (May 1993) 

Table D-3-1 provides quality-control data for liquid
scintillation-counter evaluations in the form of dpm values 
which were obtained by evaluating H-3 and C-14 radioactive 
(check source) standards and a background standard. QC data was 
collected, on a minimum, each day that samples were evaluated 
and/or equipment tests performed. The upper warning limit (UWL) 
and lower warning limits (LWL) for H-3 and C-14 were obtained by 
calculating the mean and adding or subtracting 5% of the mean 
values for H-13 and C-14. The first ten sets of data (1/19/00-
2/4/00) were used to calculate the UWL and LWL for H-3 and C-14. 
When dpm readings were obtained that exceeded the UWL or LWL, 
investigations were conducted. If inconsistent operation was 
evident, the instrument would have been taken out of service and 
replaced with another instrument or the vendor called for 
assistance. 

Note: Instrument calibration performed by vendor on 3/10/00; the 
vendor on 4/6/00 performed maintenance service; QC checks were 
performed by the vendor and it was determined that the 
instrument was working properly. 
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Table D-3-1. Quality Control Data - Packard Liquid 
Scintillation Counter Daily Evaluations of H-3, C-14 
Background Standards 
Instrument Use: Beta-Gamma Counting for loose surface 
contamination 

and 

DPM Values: Mean value for H-3 =170631; Mean value for C-14 = 
135664 

QC H- 3 C- 14 Ba c kgroun 
Date 

DI?M UWL LWL DPM 
d 

UWL LWL (C-14 
channel) 

DI?M 
1/19/00 170573 179162 142447 135519 142447 128881 9 
1/20/00 1 70156 17 9162 142447 135595 1424 4 7 12888 1 5 
1/21/00 1697 86 179162 142447 135742 142447 1268 81 11 
1/24/00 169724 179162 142447 135937 142447 12 88 81 3 
1 / 27/ 0 0 169876 179 1 62 1 42 447 134805 14 2 447 12 888 1 3 
1/28/00 169708 179162 142447 135914 142447 128881 7 
2/1/00 1 706 67 179162 14 2 447 13 6135 1 42 447 12 888 1 6 
2/2/00 172562 179162 142447 135692 142447 128881 8 
2/3/00 171476 179162 142447 135380 142447 128881 6 
2/4/00 171783 17 91 62 142447 135 91 9 1 42447 1288 81 5 
2/7/00 171460 179162 142447 135801 142447 12 88 81 2 
2/8/00 17147 5 179 162 142447 135478 142 44 7 12888 1 7 
2/9/00 17077 4 17 9162 1 4244"7 135808 1424 47 128881 9 
2/10/00 171733 1791 62 14 2 4 47 135762 14244 7 128881 11 
2/11/00 171433 179162 142447 135625 142447 128881 4 
2/ 14/00 1713 41 179162 1 42447 13561 6 14 2 447 12888 1 5 
2/15/00 170767 179162 142447 136250 142447 128881 1 
2/16/00 171 125 179162 142447 136030 142447 128881 6 
2/17/00 170122 179162 142447 135130 142447 128881 7 
2/18/00 171538 179162 142447 136421 142447 128881 2 
2/22/00 171187 1791 62 14 2 447 135679 142447 128 881 8 
2/23/00 170449 179162 142447 135378 142447 128881 7 
2 / 2 4/00 170 161 17 9162 142447 135978 142447 12888 1 1 0 
2/25/00 170708 17 91 62 1 42 447 136330 14 24 47 128881 5 
2/28/00 170363 179162 1 42 447 13667 7 1 42447 128881 1 
2/29/00 1 69704 17 91 62 142447 1361 05 142 447 1 2 8881 7 
3/1/00 1708 94 17 9162 142447 136667 14 2 447 12 88 81 3 
3/2/00 170568 17 9162 142447 1354 52 142447 12 8881 6 
3/3/00 1693 53 179162 14 24 47 13574 2 142447 12 8881 11 
3/6/00 169402 179162 142447 135795 1 42447 128881 7 
3/7 /00 170117 179162 142447 135779 142447 128881 8 
3/8/ 00 17 02 61 1 7 9162 1 42 44 7 136068 142447 1 2 888 1 10 
3/9/00 169343 17 91 62 1 42 44 7 1 3654 8 14 2 44 7 12 8881 5 
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3/10/00 
3/13/00 
3/14/00 
3 /1 5 /00 
3/16/00 
3/17/00 
3/20/00 
3/ 21 / 00 
3/22/00 
3/ 23/00 
3/24/00 
3/27/00 
3 / 28 /0 0 
3/29/00 
3/30/00 
3/31/00 
4/3/ 00 
4/4/00 
4/5/00 
4/6/00 
4/7/00 

4/11/00 
4/12/00 
4/ 13 / 00 
4/14/00 
4/17/00 
4/18/00 
4/19/00 
4 / 2 0/00 
4/21/00 
4/ 2 4/00 
4/25/00 
4/ 2 6/00 
4/27/00 
4/28/00 
5 / 1 /00 
5/2/00 
5/3/00 
5/4/00 
5 / 5 /0 0 
5 / 8 / 00 
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170124 179162 142447 13 604 1 142447 128881 
170 48 2 17 9162 142447 135716 142447 128881 
168 454 17 9162 14244 7 135604 142447 128881 
169 482 1791 62 142447 13 6194 1424 47 128881 
16927 4 1791 62 14 2447 1 35433 14 2 44 7 128881 
169113 17 9162 1424 47 136035 142447 12 888 1 
168952 179162 142447 135484 142447 128881 
170135 179 1 62 14244 7 136005 142447 128881 
1692 63 179162 142447 136441 142447 128881 
1691 97 17 9162 142447 135920 142 447 128 8 81 
1693 11 1791 62 142447 136396 142447 128881 
169187 179162 142447 134581 142447 128881 
170543 17 9162 1424 47 13564 7 142 447 12 88 81 
169356 179162 142447 1357 99 142 447 128881 
168609 179162 1 424 47 136585 142 447 128 881 
16811 4 17 9162 142447 135115 142447 1 2 8881 
1 68368 1 7 9162 142447 l35449 142447 12 8 881 
1 69815 17 9162 142447 1 36440 142447 128881 
170876 179162 14244 7 135 859 1 4244 7 12888 1 
1 69 4 62 179 1 62 142447 136061 1 42 447 12 8881 
1 69 412 17 9162 142447 13599 3 142 447 12 8881 
167 894 1791 62 142447 135638 14244 7 128881 
168861 179162 142447 135409 142447 128881 
1674 36 179162 1 4244 7 135 514 14 2 44 7 128881 
1 67649 179162 142447 135896 142447 12 8881 
1684 92 17 91 62 1424 47 1352 67 1424 47 128881 
1 67 391 179162 14 2 447 135261 1 42 447 128881 
168 01 6 1791 62 142447 135729 1 42 44 7 12888 1 
168549 179162 142447 134965 1 42447 12 8881 
168412 17 91 62 142447 135 453 142447 128881 
1 67776 1791 62 1 424 47 1 35662 14 2 447 1 2 8881 
167959 179 162 142447 136325 1 42447 128881 
167591 179162 142447 135617 1 42447 128 881 
16580 3 179162 1 42 447 135 901 14 2447 12 8881 
167727 17 9162 14 2 447 13509 5 142447 12 888 1 
16 6078 179162 1 42 447 135681 142447 12 8881 
167768 179162 142447 135673 142447 128881 
16685 9 1 79 162 14 2 44 7 13 6478 14 244 7 12 888 1 
165253 179162 142447 135087 142447 128881 
166271 17 9162 14244,7 1 34972 14244 7 128881 
166 602 179162 142447 134720 142447 128881 
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Table D-3-2 provides the daily quality-control data obtained by 
evaluating an Iodine-129 (sealed-source) standard using a Wallac 
Gamma Counter. 

Other pertinent equipment information is as follows: 

Instrument: Wallac LKB Model 1282 Gamma Counter 
Serial Number: 324 
Calibration Date: 23 Aug 99 
Efficiencies: Cr-51 = 3.7 ~ 

Check Source: 1-129 (rod-shaped; batch number: 8203, 
catalog number: 1270-102; activity: 0.0221 ~Ci; 
calibration date: July 1982; half life: 15.7 million 
years, 40 keV gamma at 7.5%) 

Table D-3-2 provides daily quality-control data for the gamma 
counter. The data was obtained by evaluating a I-129 (sealed
source) standard. The upper warning limit (UWL) and lower 
warning limits (LWL) for 1-129 cpm values were obtained by 
calculating the mean and adding or subtracting 5% of the mean 
for I-129 cpm values. The first 30 sets of data (3/23/00) were 
used to calculate the UWL and LWL for I-129. If dpm readings 
were obtained that exceeded the OWL or LWL, investigations would 
have been conducted. If inconsistent operation was evident, the 
instrument would have been taken out of service and replaced 
with another instrument or the vendor called for assistance. 
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Table D-3-2. Quali ty Control Data - Daily 
Evaluations of 1-129 Standard Using the Wallac 
LKB Model 1282 Gamma Counter 
Instrument Use: Gamma Counting for loose surface 
contamination 

CPM Values: Mean = 30261, UWL = 31774, LWL = 
28748 

QC Date Iodine-129 
CPM UW L LWL 

3 / 23/ 00 305 49 31 774 28748 
3/ 23/ 00 303 42 31774 28748 
3/23/00 29939 3177 4 28748 
3/23/00 30337 31774 28748 
3/23/ 00 30135 317'74 28748 
3/23/00 3007 9 3177 4 2 87 48 
3/23/00 30624 31774 28748 
3/23/ 00 301 90 31774 28748 
3/23/ 00 299 59 31774 28748 
3/23/00 30306 31774 28748 
3/ 23/00 30 602 31774 28748 
3/23/00 30253 317 7 4 2 87 48 
3/23/00 30298 31 774 28748 
3/23/00 30261 31774 28748 
3/23/00 30343 31774 28748 
3 /2 3 /0 0 29969 3177 4 28748 
3/23/0 0 30235 3177 4 28748 
3/23/00 30167 31774 28748 
3/23/00 30226 31774 2 87 48 
3/23/00 30396 31774 28748 
3/24/00 29992 31774 28748 
3/27/00 30253 31774 28748 
3/28/00 30234 31774 28748 
3/29/00 30268 31774 28748 
3/30/00 30264 31774 28748 
3/31/00 30268 31774 2 87 48 
4/3/00 30376 31 77 4 28 748 
4 /4/0 0 29942 31774 28748 
4/5/00 30 2 15 31774 28748 
4/6/ 00 2 99 5 4 31774 28748 
4/7/00 30283 31774 28748 
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4/10/00 30432 31774 28748 
4/11/00 30431 31 774 287 48 
4 /12/00 30305 317 7 4 28748 
4/13/00 30385 31774 2 8748 
4/14/00 30127 31774 28748 
4 /1 8/0 0 303 66 3 1774 28748 
4/19/ 00 303 07 31774 28748 
4/20/00 30572 31774 28748 
4/21/00 30099 31774 28748 
4/24/00 3032 0 3 1774 28748 
4/2 5 / 00 30233 3177 4 28748 
4/26/00 30649 31774 28748 
4/ 27/0 0 30340 3 1774 28748 
4/28/00 30307 31774 28748 
5/1/0 0 30366 31774 2 87 4 8 
5/ 2 /00 30053 31774 28 748 
5/3/00 30202 31774 287 4 8 
5 /4/ 00 30 235 31774 2 87 4 8 
5/5/00 30612 31774 287 48 
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Tables 0-3-3 through D-3-12 provide the daily quality control 
data obtained by evaluating Carbon-14 or Cobalt-60 check sources 
using portable beta and beta-gamma detection meters. 

Table 0-3-3. DAILY QUALITY CONTROL PORTABLE METER CHECK 
SHEET AND DATA 
Instrument: Ludlum I Serial Number; I Ca libration Date: 
Mode l 3 114 886 7/22/99 
Meter Use: Beta-Gamma Scanning for fixed or loose surface 
contami n ation 

Check Source: Cobalt-60i 1. 008 IlCii calibration date: 18 Nov 
99 ; Se r i a l number: 5880 7- 530 
Me t er Calibration I sotope /E f f icie nc i e s : P-3 2 , 1- 125 , Cr- 51 : 
34 %, 1 8%, 1 % 
UWL = Upper Warning Limit = me an + 5% o f me a n (mean was 
calculated using the first 10 cpm readings = 152000) 
LWL = Lower Warning Limit = me a n - 5% of mean 

DATE BATTERY BACKGROUND CHECK SOURCE READING 
CHE CK (CPM) (CPM) 

CPM UWL LWL 
1/19/00 OK < 300 15 0000 159600 144 400 
1/2 0 /00 OK < 350 150000 159600 144400 
1/21/00 OK < 350 1 50000 15960 0 1 444 00 
1/ 24 /00 OK < 300 150 000 159600 1444 0 0 
1/2 7 /00 OK < 350 150000 159600 144400 
1/2 8 / 00 OK < 350 150000 159600 144400 
2/1/00 OK < 4 00 160 00 0 159600 144400 
2/ 2 /00 OK < 3 50 1500 00 159600 14 4400 
2 /3/00 OK < 350 150000 159600 144400 
2/4/ 00 OK < 300 160000 1 5960 0 1 44400 
2/ 7 / 00 OK < 300 150000 159600 144400 
2/8/00 OK < 350 150000 159600 144400 
2/ 9 / 00 OK < 350 150000 1596 00 144400 
2/10/00 OK < 350 1500 00 159600 144400 
2/11/00 OK < 35 0 1 5000 0 159 600 14 4400 
2/14/00 OK < 350 150000 159600 144400 
2/15/00 OK < 350 150000 159 600 1 444 00 
2/16/ 00 OK < 350 150000 159600 144400 
2/17/00 OK < 300 150000 159600 144400 
2 /18/00 OK < 3 00 1 50000 15960 0 144400 
2 /22/00 OK < 300 150000 159600 14 44 00 
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2/23/00 
2/24/00 
2/25/00 
2/28/ 00 
2/29/00 
3/1 / 00 
3/2/00 
3 / 3 / 00 
3/6/00 
3/7/ 00 
3/8/ 00 
3/9/ 00 
3/10/00 
3/13/00 
3/14/00 
3/15/00 
3/16/00 
3/17/00 
3/20/00 
3/21/00 
3/22/ 00 
3/23/ 00 
3/24/00 
3/27/00 
3/28/00 
3/29/00 
3/30/00 
3/31/00 
4/3/00 
4/ 4 /00 
4/5/00 
4/6/00 
4/7/00 

4/10/00 
4/11/00 
4/12/00 
4/13/00 
4/14/00 
4/17/00 
4/18/00 
4/19/00 
4/20/00 
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OK < 350 150000 159600 
OK < 350 150000 159600 
OK < 350 150000 159600 
OK < 300 150000 159600 
OK < 300 150000 159600 
OK < 35 0 15000 0 159600 
OK < 350 150000 159600 
OK < 300 150000 159600 
OK < 350 15000 0 159600 
OK < 350 150000 159600 
OK < 350 150000 159600 
OK < 350 150000 159600 
OK < 350 150000 159600 
OK < 350 150000 159600 
OK < 350 150000 159600 
OK < 350 150 00 0 159600 
OK < 350 150000 159600 
OK < 350 150000 15960 0 
OK < 350 150000 159600 
OK < 350 150000 159600 
OK < 300 150000 159600 
OK < 350 150000 159600 
OK < 350 15 0000 159600 
OK < 350 150000 159600 
OK < 350 1500 00 1 59600 
OK < 35 0 15 0000 159600 
OK < 350 150000 1 59600 
OK < 350 150000 159600 
OK < 350 150000 159600 
OK < 400 150000 159600 
OK < 350 15 0000 159600 
OK < 35 0 150000 159600 
OK < 350 150000 159600 
OK < 350 150000 159600 
OK < 350 150 000 159600 
OK < 350 15 0000 159600 
OK < 350 150000 159600 
OK < 350 150000 159600 
OK < 35 0 150000 159600 
OK < 350 150000 159600 
OK < 35 0 150000 159600 
OK < 350 1 50000 159600 
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144400 
144400 
144400 
144400 
144400 
144400 
144400 
144400 
1 44400 
144400 
144400 
144400 
1 444 00 
144400 
144400 
144400 
144400 
144400 
1 44400 
1444 00 
144400 
144400 
144400 
144400 
144400 
14 4400 
144400 
144400 
144400 
144400 
1 44400 
14 4400 
14 4400 
144400 
144400 
144400 
144400 
144400 
1 444 00 
144400 
1 44400 
144400 



4/21/00 
4/24/00 
4/25/00 
4 / 26 /00 
4/27/00 
4/28/ 00 
5/1/00 
5/2/00 
5 /3/00 
5/4/00 
5 /5/00 
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OK < 350 150000 159600 
OK < 350 15 000 0 1 5 9600 
OK < 350 15000 0 159600 
OK < 350 15 0000 159600 
OK < 350 150000 159600 
OK < 350 150 000 159 600 
OK < 350 150000 159600 
OK < 350 150000 159600 
OK < 350 150000 159600 
OK 

i 

< 350 150 000 15960 0 
OK < 350 1500 00 15960 0 
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144400 
144400 
144400 
144 400 
144400 
1 444 00 
144400 
144400 
144400 
144400 
144 400 
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Table D-3-4. DAILY QUALITY CONTROL PORTABLE METER CHECK 
SHEET AND DATA 
Instrumen t : Ludlum I Serial Number: I Calibration Da te: 
Model 3 132946 2/22/00 
Instrument Use: Beta-Gamma Scanning f or fi xed or loose 
surface contamination 

Check Source: Cobalt -60i 1.008 IlCi; calibration date: 18 Nov 
99; Serial number: 58807-530 
Meter Calibra t ion Isotope/Efficienci es: 1-125, Cr-51: 16% , 
2.6 Q5 
UWL= Upper Warning Limit = mean + 5'1i (mean was 
calculated using the first 10 cpm readings = 160000) 
LWL = Lower Warning Limit = mean - 5~\ 

DATE BATTERY BACKGROUND CHECK SOURCE READING 
CHECK (CPM) (CPM) 

CPM UWL LWL 
3/15/00 OK < 300 1 6 0000 168000 152000 
3/16/00 OK < 300 160000 168000 1520 0 0 
3/17/00 OK < 300 160000 168000 1520 00 
3/20/00 OK < 350 160000 168000 152000 
3/21/00 OK < 350 160000 168000 152000 
3/22/0 0 OK < 300 160000 168000 152000 
3/23/00 OK < 35 0 16000 0 168000 152000 
3/24/00 OK < 3 5 0 160 0 0 0 168000 152000 
3/27/00 OK < 350 16000 0 168000 152000 
3/28/00 OK < 3 50 16000 0 168000 152000 
3/29/00 OK < 3 5 0 160000 168000 152000 
3/30/00 OK < 35 0 160000 168000 152000 
3/31/ 00 OK < 350 160000 16800 0 1520 0 0 
4/3/00 OK < 350 160000 1 68000 152000 
4/4/00 OK < 400 160000 168000 152000 
4/ 5 /00 OK < 350 160 00 0 168000 152000 
4/ 6/00 OK < 350 160 000 168000 152000 
4/7/00 OK < 350 160000 168000 152000 

4/10/00 OK < 300 160000 168000 152000 
4/11/ 00 OK < 3 5 0 160000 168 0 00 1520 00 
4/12/00 OK < 35 0 160 000 1 68000 152000 
4/13/00 OK < 350 160000 168000 15200 0 
4/14/ 00 OK < 350 160000 168000 152000 
4/1 7 / 00 OK < 300 160000 168000 15200 0 
4/18/00 OK < 350 160000 168000 15200 0 
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4/19/00 
4/20/00 
4/21/ 00 
4/24/00 
4/25/00 
4/ 26 / 00 
4/ 2 7/ 00 
4/28/00 
5/1/00 
5/2/00 
5/3/00 
5/4/00 
5 / 5 / 00 
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OK < 350 160000 168000 
OK < 300 160000 1 68 000 
OK < 300 1 60000 1680 00 
OK < 350 1 60000 1 680 00 
OK < 300 160000 168 000 
OK < 300 160000 168000 
OK < 300 160000 168000 
OK < 300 160000 1 68 000 
OK < 350 1 60000 1 68000 
OK < 350 160000 16 8000 
OK < 35 0 1600 00 1 6800 0 
OK < 350 160000 168000 
OK < 300 160000 168000 
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152000 
152000 
152000 
1 52 000 
152000 
1 52000 
152000 
152000 
152000 
152 000 
1 52000 
152000 
1 52 000 



NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Table D-3-S . DAILY QUALITY CONTROL PORTABLE METER CHECK 
SHEE T AND DATA 
Instrument: Ludlum I Serial Number: I Calibration Dat e : 
Model 3 121461 8/12/99 
Instrument Use: Beta-Gamma Scanning for f i xed or loose 
sur fa ce contamination 
Check Source: Cobalt-60; 1.008 J,lC i i calibration date: 18 Nov 
99; Ser i a l number: 58807-530 
Meter Calibra tion Isotope/Efficiencies : P-32, 1-125, Cr-51 : 
17 ~ , 29 Vi , 1 % 
UWL = Upper Warning Limit = mean + 5% (mean was 
calculated using the first 10 cpm readings = 150500 ) 

LWL = Lower Warning Limit = mean - 5% 
DATE BATTERY BACKGROUND CHECK SOURCE READING 

CHECK (CPM) (CPM) 
CPM UWL LWL 

1 / 19/0 0 OK < 300 1 4000 0 158025 142975 
1/20/00 OK < 350 150000 15802 5 142975 
1/21/00 OK < 30 0 145000 15802 5 142975 
1/24/00 OK < 400 15 0000 1580 2 5 142975 
1 / 27/00 OK < 350 15000 0 158025 14 2 975 
1/28/00 OK < 350 15 0000 15802 5 142975 
2 /1/00 OK < 4 00 160000 1 5802 5 142975 
2/2/0 0 OK < 300 160000 158 02 5 142975 
2 / 3 /00 OK < 350 150 000 1 580 2 5 142 97 5 
2 / 4 /00 OK < 350 150 000 158025 14 2975 
2/7/00 OK < 350 160000 158025 142975 
2/8/00 OK < 350 150000 158025 142975 
2/9/00 OK < 300 150000 158025 14 2975 
2/ 1 0/00 OK < 300 1 50000 158 02 5 142 975 
2/11/00 OK < 350 1 50000 158025 142975 
2/14/00 OK < 350 150000 15 802 5 142975 
2/15/00 OK < 35 0 1 50000 158025 1 42975 
2/16/00 OK < 350 150000 158025 142975 
2/17/ 00 OK < 300 150000 158025 142975 
2/18/ 00 OK < 300 150000 158025 142975 
2 / 22 /00 OK < 300 1 500 00 158025 142975 
2/23/00 OK < 350 150000 158025 142975 
2 / 2 4/ 00 OK < 350 15000 0 158025 1 42975 
2/25/ 00 OK < 3 50 150000 158025 142975 
2/28/00 OK < 300 150000 1 58025 142975 
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2/29/00 
3/1/00 
3/2/00 
3/3/00 
3/6/00 
3/7/ 00 
3/ 8/00 
3/9/00 
3/10/00 
3 /13/00 
3/1 4/0 0 
3/15/00 
3/16/00 
3/17/ 00 
3/20/ 00 
3/21/00 
3 /22/0 0 
3/23/00 
3/24/0 0 
3/27/00 
3/28/00 
3/29/00 
3/30/00 
3/31/00 
4/3/00 
4/4/00 
4/5/00 
4/6/00 
4/7/00 

4/10/00 
4/11/00 
4/ 12 /00 
4/13/00 
4/14/00 
4/17/ 00 
4/18/00 
4/19/00 
4/20/00 
4/21/00 
4 / 24 /00 
4/25/00 
4/26/00 
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OK < 350 150000 158025 
OK < 350 150000 158025 
OK < 350 150000 158025 
OK < 300 150000 158 02 5 
OK < 350 150000 158025 
OK < 350 150 000 158025 
OK < 350 150000 158025 
OK < 350 150000 158 02 5 
OK < 300 150000 158025 
OK < 350 150000 158025 
OK < 3 50 1500 00 15802 5 
OK < 350 150000 158025 
OK < 350 150000 15802 5 
OK < 350 150000 158025 
OK < 350 150000 158025 
OK < 300 15 0000 158025 
OK < 300 150000 158025 
OK < 350 150000 158025 
OK < 350 150000 158 025 
OK < 350 15 0000 158 025 
OK < 350 150000 158025 
OK < 3 50 150000 15802 5 
OK < 300 150000 158025 
OK < 30 0 150000 158025 
OK < 300 150 000 158025 
OK < 350 150000 158025 
OK < 350 15000 0 158025 
OK < 350 150000 158025 
OK < 350 150000 158025 
OK < 350 150000 158025 
OK < 350 150000 158025 
OK < 350 1500 00 158025 
OK < 300 150000 15802 5 
OK < 300 150000 158 025 
OK < 350 150000 158 02 5 
OK < 3 5 0 150 000 158025 
OK < 350 150 000 158025 
OK < 3 50 1500 00 158025 
OK < 350 150000 158025 
OK < 350 150 000 158025 
OK < 350 150000 158025 
OK < 350 150000 158025 
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142975 
142975 
14297 5 
142975 
14 2975 
142975 
142975 
142975 
142975 
142975 
142975 
142975 
142975 
142975 
142975 
142975 
142975 
142975 
1 42975 
142975 
142975 
142975 
142975 
142975 
142975 
1 42975 
142975 
142975 
142975 
142975 
142975 
142 975 
142975 
142975 
142975 
142975 
142975 
142975 
142975 
142975 
142975 
142975 



4/27/00 
4/28/ 00 
5/1/00 
5/2/00 
5/3/00 
5/4/00 
5/ 5 /00 

NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

OK < 350 150000 158025 
OK < 30 0 15 0000 158025 
OK < 300 150000 1580 25 
OK < 350 150000 158025 
OK < 300 150000 158025 
OK < 350 150000 158 02 5 
OK < 350 150000 158025 
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142975 
142975 
142975 
142975 
142975 
1 42975 
142975 



NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Tabl e D-3-6. DAILY QUALITY CONTROL PORTABLE METER CHECK 
SHEET AND DATA 
Instrument: Ludlum I Serial Number: I Calibration Dat e : 
Mode l 3 1217 30 7/22/99 
Instrument Use: Beta-Gamma Scanning f or fixed or loose 
surface contaminat i on 
Check Source: Cobalt-60 ; 1.008 )lCi; calibration date: 18 Nov 
99; Serial number: 58807-530 
Meter Calibration Isotope/Effic iencies: P-32, 1-125, Cr-51: 
32% , 16% , 1 Cl. '0 

UWL = Upper Warning Limit = mean + 5% (mean was 
calculated using the first 10 cpm readings = 155000) 
LWL = Lower Warning Limit = mean - 5% 

DATE BATTERY BACKGROUND CHECK SOURCE READING 
CHECK (CPM) (CPM) 

CPM UWL LWL 
1/19/00 OK < 300 150000 162750 147250 
1/20/00 OK < 350 150000 162750 14725 0 
1/21/00 OK < 300 1500 00 162750 147250 
1/24/00 OK < 350 150 000 162750 147250 
1/27/00 OK < 350 150000 162750 147250 
1/28/00 OK < 350 160000 162750 147250 
2/1/00 OK < 300 160000 162750 147250 
2/2/ 00 OK < 300 160000 162750 147250 
2/3/00 OK < 350 160000 1627 50 147 25 0 
2 /4/00 OK < 300 160000 1627 50 147 25 0 
2/7/00 OK < 350 160000 162750 147250 
2 /8/00 OK < 350 160 000 162750 147250 
2/ 9/00 OK < 35 0 160000 162750 147250 
2/10/00 OK < 350 160000 162 75 0 147250 
2/11/00 OK < 350 150 000 162750 147250 
2 /1 4 / 00 OK < 350 16000 0 162 750 147250 
2/15/ 00 OK < 350 1 6000 0 1 62 750 1 47250 
2/16/00 OK < 350 160000 162750 147250 
2/17/00 OK < 350 150000 162750 147250 
2/18 /00 OK < 300 160000 162750 147250 
2 / 22 /00 OK < 350 160000 162750 147250 
2/23/00 OK < 300 160000 162750 147250 
2 / 2 4/0 0 OK < 300 16000 0 162750 147250 
2/ 25 /0 0 OK < 300 160000 162750 147250 
2/28/00 OK < 300 160000 162750 147250 
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2/29/00 
3/ 1 /00 
3/2/0 0 
3/3/0 0 
3/6/00 
3/7/ 00 
3/8/00 
3/9/00 
3/10/00 
3/ 1 3/00 
3/14/00 
3/15/00 

NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

OK < 350 160000 162750 
OK < 350 1 60000 1 62750 
OK < 350 16 0000 162750 
OK < 350 160000 162750 
OK < 350 160000 162750 
OK < 350 160 000 162 750 
OK < 350 160000 162750 
OK < 350 160000 162750 
OK < 300 160000 1 62750 
OK < 350 160000 162750 
OK < 350 160 000 1 62 750 

PROBE BROKEN ON THIS 

99 

1 47250 
147250 
147250 
14725 0 
147250 
147250 
147250 
147250 
147250 
147250 
147250 

DATE 



NMRC Rockville Annex Radiological (0&0) 
Final Status Survey Report, April 2000 

Table 0-3-7. DAILY QUALITY CONTROL PORTABLE METER CHECK 
SHEE T AND DATA 
Instrument: Ludlum I Serial Number: I Calibration Da te : 
Model 3 121816 2/22 /00 
Instrument Use : Beta Scanning for fi xed or loose surface 
contamination 

Check Source : CARBON-1 4i 0.145 ~Cii ca l ibration date: 18 Nov 
99; Serial number: 58809- 530 
Meter Cal i bra tion Isotope/Efficiencies: C-14,P-32, P-33, $-

35, CA- 4S : 7 %, 35% I 14 ~~ , 7 %, 7 % 
UWL = Upper Warning Limit = mean + 5% (mean was 
calculated using the first 10 cpm readings = 26000) 
LWL = Lower Warning Limit = mean - 5% 

DATE BATTERY BACKGROUNO CHECK SOURCE READING 
CHECK (CPM) (CPM) 

CPM UWL LWL 
3/17 / 00 OK < 10 0 26000 27300 24 700 
3/20 / 00 OK < 100 260 00 27300 24700 
3/21/00 OK < 100 260 00 27300 24700 
3/22/00 OK < 100 26000 27300 24700 
3/23/00 OK < 100 26000 27300 2 4700 
3/24/ 00 OK < 100 26000 27300 24 7 00 
3/27/00 OK < 100 260 00 2 73 0 0 24700 
3/2 8/0 0 OK < 10 0 26000 273 0 0 24700 
3/ 2 9/00 OK < 1 00 2600 0 27300 2 4700 
3/ 3 0 / 00 OK < 100 26000 273 0 0 2 4700 
3/31/00 OK < 100 26000 273 00 2 4700 
4/3/00 OK < 100 26000 27300 24700 
4/4/00 OK < 1 0 0 260 00 273 00 24700 
4 /5/ 0 0 OK < 1 00 2600 0 2 7300 2 47 00 
4/6/00 OK < 100 260 0 0 27300 2470 0 
4/7 /00 OK < 10 0 2 600 0 27300 2 47 00 

4 /10 / 00 OK < 100 26 000 27300 24700 
4/11/00 OK < 100 26 000 27300 24700 
4/12/00 OK < 10 0 26000 2 73 00 24 700 
4/13/00 OK < 100 26000 27300 24700 
4/ 14 /00 OK < 100 2600 0 27300 24700 
4/17/00 OK < 100 26 000 27300 24 700 
4/18/00 OK < 100 2 6000 27 3 00 24700 
4/19/00 OK < 1 0 0 26000 2 7300 24700 
4/20/0 0 OK < 1 0 0 26000 27300 24700 
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4/21/00 
4/24/00 
4/2 5 / 00 
4/26/00 
4/27/00 
4/ 2 8/00 
5/ 1 / 00 
5/2/00 
5/3/00 
5/ 4 / 00 
5/ 5 / 00 

NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

OK < 100 26000 27300 
OK < 100 26000 27 300 
OK < 100 260 00 27300 
OK < 100 26000 27300 
OK < 100 26000 27300 
OK < 100 2 6000 27300 
OK < 1 00 2 6000 27300 
OK < 100 26000 27300 
OK < 100 26000 27300 
OK. < 100 26000 27300 
OK < 100 260 00 27300 
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24700 
24700 
247 00 
24700 
24700 
247 00 
24700 
24700 
24700 
24700 
24700 



NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Table D-3-8. DAILY QUALITY CONTROL PORTABLE METER CHECK 
SHEET AND DATA 
Instrument: Ludlum [Serial Number: [Ca l ibrat i on Date: 
Model 3 54537 7/22/99 
Instrument Use: Beta Scanning for fixed or l oose surface 
contami nat i on 
Check Source: CARBON-14; 0 .1 45 f..LCi; ca l ibration date: 18 Nov 
99; Serial number: 58809-530 
Meter Calibration Isotope/Efficiencies: C-14,P-32, P-33, s-
35, CA-45: 7'~ I 35% I 14 s~, 7%, 7% 
UWL = Upper Warning Limit = mean + 5% (mean was 
calculated using the first 10 cpm readings = 20600) 
LWL = Lower Warning Limit = mean - 5% 

DATE BATTERY BACKGROUND CHECK SOURCE READING 
CHECK (CPM) (CPM) 

CPM UWL LWL 
1 / 1 9/00 OK < 50 19000 21 630 1 95 7 0 
1/20/00 OK < 100 18000 2 1630 19570 
1/21/00 OK < 100 21000 21630 19570 
1/24/00 OK < 100 21000 21630 19570 
1 / 27/00 OK < 50 2 1 000 21630 1957 0 
1/28/00 OK < 5 0 2 1000 216 30 1 9570 
2/1/00 OK < 50 22000 21630 19570 
2/2/00 OK < 50 21000 2163 0 19570 
2/3/00 OK < 50 21000 21630 19570 
2/4/00 OK < 5 0 2 1000 216 3 0 1 957 0 
2 / 7 / 00 OK < 100 20000 21630 19570 
2 / 8 / 00 OK < 1 00 21000 21630 19570 
2/9/ 00 OK < 10 0 21000 21630 195 70 

2/1 0 / 00 OK < 100 21000 21 630 1 9570 
2/11/00 OK < 1 00 2 10 00 216 30 19570 
2/14/00 OK < 1 00 22000 2163 0 19570 
2/15/00 OK < 150 2 100 0 2 163 0 19570 
2/16/00 OK < 100 22000 21630 19570 
2/17/00 OK < 100 21000 21 630 19570 
2/18/00 OK < 150 21000 21630 1 9570 
2 / 22/00 OK < 100 21 000 21630 19570 
2/23/0 0 OK < 100 22000 21630 19570 
2 / 2 4/00 OK < 1 00 22000 21630 1 9570 
2/2 5 / 00 OK < 1 00 2 1000 21630 1 95 70 
2/ 28 /00 OK < 100 2 1000 2 1630 19570 
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2/29/00 
3/1/00 
3/2/00 
3/3/00 
3/6/00 
3/7/ 00 
3/ 8 / 00 
3/9/00 
3/10/00 
3/13/ 00 
3 /1 4 / 00 
3/15/00 
3/16/00 
3/17/00 
3/20/00 
3/21/00 
3/22/00 
3 /23/00 
3/24/00 
3/27/00 
3/28/00 
3/ 29/00 
3/30/00 
3/31/00 
4/3/00 
4/4/00 
4/5/00 
4/6/00 
4/7/00 
4/10/00 
4/11/00 
4/12/ 00 
4/1 3 / 00 
4/14/ 00 
4/17/ 00 
4/18/ 00 
4/19/00 
4/20/00 
4/21/00 
4/24/00 
4/25/00 
4/ 2 6/00 

NMRC Rockville Annex Radiological (O&D) 
Final status Survey Report, April 2000 

OK < 10 0 21000 21630 
OK < 100 20000 2 1 630 
OK < 100 21000 21630 
OK < 100 20000 21630 
OK < 100 20000 21 630 
OK < 100 22000 21630 
OK < 100 21000 21630 
OK < 1 00 21000 21630 
OK < 100 21000 21630 
OK < 100 21000 21630 
OK < 100 22000 21630 
OK < 10 0 21000 21630 
OK < 100 2200 0 21630 
OK < 1 00 22000 21630 
OK < 100 22000 21630 
OK < 100 2200 0 21630 
OK < 100 22000 21630 
OK < 100 22000 21630 
OK < 100 220 00 21630 
OK < 100 22 000 216 30 
OK < 100 21 000 21 630 
OK < 100 22000 21 630 
OK < 100 22000 21630 
OK < 100 22000 21630 
OK < 1 00 22000 21630 
OK < 100 22 000 21630 
OK < 100 22000 21630 
OK < 10 0 21000 21630 
OK < 100 21000 21630 
OK < 1 00 2 2000 21630 
OK < 100 2 1 000 21630 
OK < 100 21000 21630 
OK < 100 22000 21630 
OK < 100 22 000 21630 
OK < 1 00 22 000 21 630 
OK < 1 00 22 000 21630 
OK < 100 22000 21630 
OK < 100 22000 21630 
OK < 1 00 2200 0 21630 
OK < 100 22000 216 30 
OK < 100 21000 21630 
OK < 100 22000 2163 0 
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19570 
1957 0 
19570 
19570 
1 9570 
1 957 0 
19570 
19570 
19570 
19570 
1 9570 
19570 
19570 
19570 
19570 
19570 
19570 
19570 
19570 
1957 0 
19570 
19570 
19570 
19570 
19570 
19570 
19570 
19570 
19570 
19570 
19570 
19570 
19570 
19570 
1957 0 
19570 
19570 
19570 
19570 
1957 0 
19570 
19570 



4/27/00 
4/28/00 
5/1/00 
5 /2/00 
5/3/00 
5/4/ 00 
5/5/00 

NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

OK < 100 22000 21630 
OK < 100 21 000 21 630 
OK < 100 22000 21630 
OK < 100 21000 21630 
OK < 100 22000 21630 
OK < 100 220 00 21 630 
OK < 100 22000 21630 
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19570 
19570 
19570 
19570 
19570 
1 95 70 
19570 



NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

Table D-3-9. DAILY QUALITY CONTROL PORTABLE METER CHECK 
SHEE T AND DATA 
Instrument: Bicron I Serial Number: I Calibration Date: 
Sur v e y 50 B602G 7/22/99 
Ins t rumen t Use: Beta Scanning for fixed or loose surface 
cont ami n at i on 

Ch eck Source: CARBON- 1 4; 0 . 1 45 J.l,C i ; calibration date: 18 Nov 
99; Serial number: 58809-530 
Me t e r Calibration Isotope/Efficiencies: P-32, P-33, S-35, 
CA-4 5 : 31 %, 7% , 14 %, 7% 
UWL = Upper Warning Limit = mean + 5% (mean was 
calculated using the first 10 cpm readings = 21500) 
LWL = Lower Warning Limit = mean - 5% 

DATE BATTERY BACKGROUND CHECK SOURCE READING 
CHECK (CPM) (CPM) 

CPM UWL LWL 
1/ 19/ 00 OK < 50 2 0000 22 575 20425 
1/20/00 OK < 50 21000 22575 20425 
1/21/00 OK < 80 24000 22575 20425 
1/24/00 OK < 50 22000 22575 20425 
1/27/00 OK < 50 22000 22575 20425 
1/2 8/0 0 OK < 50 22000 22 5 75 2 04 2 5 
2/1/00 OK < 60 21 000 22 575 20 425 
2/2/00 OK < 5 0 21000 22575 2 0 425 
2/3/00 OK < 60 21000 225 7 5 20 425 
2/4/00 OK < 60 21000 22 575 204 25 
2/7/00 OK < 80 21000 22575 2042 5 
2/8/00 OK < 100 20000 22575 2 042 5 
2/9/00 OK < 100 21000 22575 20 425 

2/1 0 /0 0 OK < 1 00 210 00 22 5 7 5 2 04 2 5 
2/11/00 OK < 60 21000 225 7 5 20425 
2/14/00 OK < 100 20000 22575 2 042 5 
2/15/00 OK < 10 0 20000 22575 20 425 
2/16/00 OK < 1 00 21000 22575 20425 
2/17/00 OK < 100 21000 22 575 20425 
2/18/00 OK < 1 0 0 21 0 0 0 22575 2 04 2 5 
2/22/00 OK < 60 21000 22 575 2 04 2 5 
2/23/ 00 OK < 100 21000 225 7 5 20425 
2/ 24/ 00 OK < 80 21 0 00 225 7 5 20425 
2 / 25 / 00 OK < 80 2 1 0 00 22575 20425 
2/2 8/ 00 OK < 10 0 2 100 0 22 575 20425 
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2/29/00 
3/1/00 
3/2/00 
3/3/00 
3/6/00 
3/7/ 00 
3 /8/00 
3/9/00 

3/10/00 
3/13/00 
3/14/00 
3/15/00 
3/16/00 
3/17/00 
3/20 /0 0 
3/21/00 
3/22/00 
3/23/0 0 
3/24/00 
3/27/0 0 
3/28/00 
3/29/00 
3/30/0 0 
3/31/00 
4/3/0 0 
4/4/0 0 
4/5/00 
4/6/00 
4/7/00 

4/10/00 
4/11/0 0 
4/12/00 
4/13/0 0 
4/14/00 
4/17/ 00 
4/18/ 00 
4/19/00 
4/20/00 
4/21/00 
4/24/00 
4/25/00 
4/26/00 

NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

OK < 80 21000 22575 
OK < 80 20000 22575 
OK < 10 0 20000 22575 
OK < 100 20000 22575 
OK < 100 21000 22575 
OK < 10 0 22000 22575 
OK < 80 22000 2257 5 
OK < 80 21000 22575 
OK < 80 22 000 22575 
OK < 50 21000 22 575 
OK < 50 21000 22575 
OK < 80 220 00 22575 
OK < 50 21000 22575 
OK < 50 21000 22575 
OK < 80 20000 22575 
OK < 80 22000 22 575 
OK < 80 22000 22575 
OK < 10 0 22 000 22575 
OK < 80 2100 0 22575 
OK < 80 22000 22575 
OK < 80 22000 22575 
OK < 100 21000 22575 
OK < 80 21000 2257 5 
OK < 80 22000 22575 
OK < 80 2100 0 225 75 
OK < 80 22000 22575 
OK < 80 22 000 22575 
OK < 80 22000 22 575 
OK < 80 22000 22 575 
OK < 60 21000 22 575 
OK < 80 21000 22575 
OK < 80 21000 225 75 
OK < 80 21000 22575 
OK < 80 22000 22575 
OK < 60 22000 22575 
OK < 8 0 22000 22575 
OK < 80 21000 22575 
OK < 80 21000 22575 
OK < 80 21 00 0 22575 
OK < 80 22000 22575 
OK < 80 22000 225 75 
OK < 80 21000 22575 
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2u4 2 5 
20425 
2042 5 
204 25 
20425 
20425 
2 0425 
2 04 25 
20425 
20425 
20425 
20425 
20425 
20425 
20425 
20425 
20425 
20 42 5 
20425 
20425 
2 0425 
2 042 5 
20425 
20425 
20 425 
20425 
20 42 5 
20425 
20425 
20 425 
20425 
2042 5 
20425 
20425 
20425 
20425 
20425 
20425 
20425 
2 0425 
20425 
20425 



4/27/00 
4/28/00 
5/1/00 
5/ 2/00 
5/3/00 
5/4/ 00 
5/51.00 

NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

OK < 80 22000 22575 
OK < 80 220 00 22575 
OK < 80 21000 22575 
OK < 80 22000 22575 
OK < 8 0 22000 22575 
OK < 80 22000 225 75 
OK < 80 22000 22575 

\07 

20425 
2042 5 
20425 
20425 
20425 
2042 5 
20425 



NMRC Rockville Annex Radiological (0&0) 
Final Status Survey Report, April 2000 

Table 0-3-10. DAILY QUALITY CONTROL PORTABLE METER CHECK 
SHEET AND DATA 
Instrument: Ludlum I Serial Number: I Cal i b ration Da t e: 
Model 3 121816 2/22/00 
Instrument Us e : Beta Scanning for f i xed or loose surface 
contaminatio n 
Check Source: CARBON-14 ; 0.145 ).lCi; ca l ibration date: 18 Nov 
99; Serial nwnber: 58809-530 
Meter Calibra t ion Isotope/Efficiencies: C-14, P-32, P-33, 
S-35, CA-4 5 : 7 ~I; , 35%, 14%, 7 ~ , 7% 
OWL = Upper Warning Limit = mean + 3 sigma = 26139 
(mean was calculated using all cpm readings = 21344; sigma 
= standard deviation = 1600) 
LWL = Lower Warning Limit = mean - 3 * sigma = 16548 

DATE BATTERY BACKGROUND CHECK SOURCE READI NG 
CHECK (CPM) (CPM) 

CPM UWL LWL 
1/19/0 0 OK < 100 20000 26139 16548 
1/20/00 OK < 100 15000 26 139 16548 
1/21/00 OK < 100 21000 26139 1 6548 
1 /24/00 OK < 100 24000 26139 16548 
1/2 7 / 00 OK < 50 2 5000 26139 16548 
1/28/00 OK < 50 2 10 00 2 6139 16548 
2 /1/00 OK < 50 210 00 26139 16548 
2/2/00 OK < 50 21000 26139 16548 
2/3/00 OK < 5 0 21000 26139 16548 
2/4/00 OK < 50 22000 26139 16548 
2 /7/00 OK < 100 21000 261 39 16548 
2/8/00 OK < 10 0 22000 2 6139 165 48 
2/9/00 OK < 1 00 21000 26139 1 6548 
2/10/00 OK < 100 2 10 00 26139 16548 
2/1 1 / 00 OK < 100 20000 26139 16548 
2/14/ 00 OK < 100 2 1 000 26139 16548 
2/15/00 OK < 100 21000 26139 1 6548 
2/16/00 OK < 100 22000 26139 16548 
2/17/00 OK < 80 21 00 0 26139 16548 
2 / 18/00 OK < 1 00 2 1000 2 6139 16548 
2/22/00 OK < 100 22000 26139 16548 
2/23/00 OK < 100 22000 2 6139 16548 
2/24/00 OK < 100 22000 26139 16 5 48 
2/25/00 OK < 100 22000 26139 16548 
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2/28/00 
2/29/00 
3/1/00 
3/2/00 
3/3/00 
3/ 6/00 
3/ 7 /00 
3/8/00 
3/9/00 

NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

OK < 100 20000 26139 
OK < 100 22000 2613 9 
OK < 100 21000 26139 
OK < 100 22000 26139 
OK < 100 21000 26139 
OK < 100 2200 0 26139 
OK < 100 21000 2 6139 
OK < 100 24 00 0 26139 

METER TAKEN OUT OF 

109 

16548 
16548 
16548 
16548 
165 48 
1654 8 
16548 
16548 

SERVICE 



NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Tab l e D-3-11. DAILY QUALITY CONTROL PORTABLE METER CHECK 
SHEE T AND DATA 
Instrument: Ludlum I Serial Number: I Calibration Date: 
Model 2350-1 15767 4 11/1 8 / 99 
Probe Model/Ser i al Number: 43- I Probe: 126cm

L gas 
37/149314 detector 
Instrument Use : Beta Scanning for fixed surface 
contamination 

Check Source: CARBON-14i 0.145 )lCL calibration date: 18 Nov 
99; Serial number: 58809-530 
Notes: Mid-day and End-of-day readings were recorded on 
days that the instrument was used for radiological 
monitoring of survey units. Daily QC checks consisted of 
comparing same-day CPM values. 

DATE BATTERY CPM, POST CPM, POST CPM, MI D CPM , END 
VOLTAGE PURGING PURGING DAY OF DAY 

WITH P-10 WITH P-10 READI NG READING 
GAS GAS 

(T-O) (T-10) 
3/28 / 00 5 .9 44922 44740 
3/29/00 5 . 5 43781 44538 
3/30/00 5.7 44433 44391 
3/31/00 5.6 44214 44052 44992 43262 
4/3/00 5.5 45342 45686 
4/4/00 5.6 44 675 44 888 
4/5/00 5.5 44515 44 78 1 44 529 
4/6/00 5 . 5 45079 450 1 0 4493 5 45651 
4/7/00 5. 4 44 616 44 779 46105 

4/10/00 5 . 4 44584 44126 
4/ 11 /00 5 . 4 45057 45266 451 83 
4/12/00 5. 3 4431 0 45 043 44624 
4/13/00 5.3 45633 45571 
4/14/00 5.3 44848 44448 42976 
4/17/00 5.2 44850 44678 
4/18/00 5. 2 455 64 452 41 45614 443 76 
4/19/00 5.2 45752 45743 45756 
4/20/ 00 5.1 44782 44600 450 13 
4/ 21/00 5.1 44832 45178 
4/ 2 4/00 6.3 45560 45554 44437 
4/25/00 6.1 4 5 4 4 6 45212 
4/26/00 6.0 449 10 4 5 4 22 44943 44122 
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I 



4/27/00 
4/28/00 
5/ 1 /00 
5/2/00 
5/3/00 
5/4/00 
5/5/00 

NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

6.0 45002 45138 44387 
6.0 44118 44554 
5.9 460 1 6 46555 46466 
5 . 8 4 48 91 44 695 44040 
5.7 46076 45 7 61 43370 
5.6 44819 44616 
5.6 42944 NOT USED 

III 

43771 
45494 
4322 1 



NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

Table D-3-12. DAILY QUALITY CONTROL PORTABLE METER CHECK 
SHEET AND DATA 
Instrument: Ludlum I Serial Number: I Calibration Date: 
Model 2350-1 1 5767 4 11/1 8 / 99 
Probe Model/Seria l Numbe r : 4 3 - I Probe: 582cm

z gas 
37/148947 detector 
Instrument Use: Beta Scanni ng for fixed surface 
contaminat i on 

Check Source: CARBON-14; 0.145 )lCi; calibration date: 18 Nov 
99; Serial number: 58809-530 
Notes: Mid-day and end-of-day readings were recorded on 
days that the instrument was used for radiological 
monitoring of survey units. Daily QC checks consisted of 
compa ring same-day CPM values. 

DATE BATTERY CPM, POST CPM, POST CPM , MID CPM, END 
VOLTAGE PURGING PURGING DAY OF DAY 

WITH P-10 WITH P-10 READING READING 
GAS GAS 

(T-O) (T-10) 
3/28/00 5 . 9 4 4837 4467 2 
3/29/00 5. 4 43313 4 332 2 
3/30/0 0 5 . 7 45122 43346 
3 /3 1 / 00 5.6 43939 43725 43839 42103 
4/ 3 / 00 5.6 43532 43488 
4/4/00 5.6 42930 42763 39020 
4 / 5 / 0 0 5.5 44658 45 06 6 44073 
4 / 6/00 5.5 43345 43194 44745 4 32 64 
4/7/00 5 .4 48062 4 7715 4 4503 
4/10/0 0 5.4 43402 43626 
4/11/00 5.4 44316 43 874 42530 
4/12/00 5.4 44847 4 3 45 8 41096 40547 
4/13/00 5.3 43555 43 591 
4/14/00 5.3 44004 43881 439 9 6 
4/17/00 5.2 44876 44291 
4/ 1 8 / 00 5.2 45 312 45565 423 4 1 44979 
4/19/00 5.2 47748 48067 43140 
4/20/00 5.1 47982 48 215 45984 
4/21/00 5.1 472 04 46576 
4/24/00 6.3 4555 1 45282 
4/25/00 6.1 45396 46749 
4/26/00 6.0 44868 44387 
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4/27/00 
4/28/ 00 
5/1/00 
5/ 2 /00 
5 / 3/00 
5 /4/ 00 
5/5/00 
5/ 8/00 
5 / 9/00 

NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

6.0 45295 45009 42548 
6 . 0 455 25 45424 
5.9 44254 43733 43161 
5 . 8 4799 4 47 003 4359 8 
5.7 45166 45155 39031 
5. 6 4525 9 4 5 494 
5.7 42944 41404 
5.7 45554 442 64 
5 . 7 44 21 0 44 036 
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Appendix 0-4. Quality Assurance Checklist (included in sections 
of the final status survey report) 

Building number or location: 
Monitoring Oate(s) : 

___ Appropriate and satisfactory daily and weekly calibration 
checks were completed for the selected survey monitoring 
equipment and instruments. 

Selected meters with current calibrations for the isotopes 
of concern. 

Survey maps or floor plans (for all survey units) and grid 
maps (for known RAM-use areas) were available. 

Background checks were performed when impacted areas were 
monitored. 

For known RAM-use survey units, additional checks were 
performed (workbenches, shelves, sinks, basins, traps, floor 
at sinks and entrances, wall at hoods and sinks, and/or other 
areas as deemed appropriate) . 

Mean values, single sample values, and background values were 
below the action limits, indicating no contamination was 
found. 

___ Representative floor plans, sketches, and photographs were 
available. 

Deviation from survey plans and objectives were documented. 

Extent of remediation actions were documented. 

All selected survey units passed D&D tests; units are 
recommended for unrestricted release. 

Additional Checks/Data passed D&D tests; unit is recommended 
for unrestricted release. 
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Notes: Tests included complying with applicable elements of the 
MARSSIM Final Status Survey checklist, mean-value and single
value comparisons of survey-unit data to action limits (DCGLs), 
mean-value comparison to background, completion of required 
monitoring, and satisfactory scan monitoring results. 

Quality Assurance/Control Leader: 
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APPENDIX E. SURVEY UNIT RELEASE REPORTS (NARRATIVES, DATA, 
FLOOR PLANS, AND GRID MAPS) 

116 



XII. 

NMRC Rockville Annex Radiological (0&0) 
Final Status Survey Report, April 2000 

APPENDIX E 

Appendix E-1. List of Survey Units, Data Tables, and 
Figures 

A NMRC survey unit was defined as a room or other discrete 
area. Every room in every NMRC building was first examined 
for consideration as a survey unit. After review of current 
and historical survey monitoring results and licensed
material use, NMRC Rockville Annex survey units were 
classified as either Non-impacted or Impacted Class 3. No 
NMRC Rockville Annex survey unit was classified as Class 1 
or Class 2. 

Per MARSSIM, survey units should be limited in size based on 
classification, exposure pathway modeling assumptions, and 
site-specific conditions. In some instance, large rooms 
were subdivided into sections; each section was then treated 
as a unique survey unit. 

Table 12-1-1 provides a list of tables associated with the 
completion of the final status surveys for the Non-impacted 
areas and Impacted Class 3 areas. These tables provide the 
actual data, reported in dpm per 100 cm2

, obtained by 
evaluating swipe samples using a liquid scintillation 
counter. 

Table 12-1-2 provides a list of figures associated with the 
completion of the final status surveys for the Impacted
Class 3 areas. These figures depict the grid map and survey 
sampling locations for the impacted areas. 

Table 12-1-3 provides a summary of the NMRC Rockville Annex 
survey units. Each survey unit was classified as either 
Non-impacted or Impacted Class 3. Table 12-1-3 also lists 
discrete rooms or areas. In some instances, a room may have 
been sub-divided to accomplish a workable survey unit. 
These sub-divisions are indicated in column three of Table 
12-1-3 as parenthesized comments. 
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Tabl e 1 2-1~1. List of Table s 
NUMBER DES CRIPT ION 

12-1-3 NMRC Rockvi l l e Annex Survey Un i ts 
12-2-1 RADIOLOGICAL FINAL STATUS SURVEY SUMMARIES --

NMRC Rockville Annex, Second Floor Non-impacted 
Areas 

12-2-2 RADIOLOGICAL FINAL STATUS SURVEY DATA --
NMRC Rockville Annex, Second Floor Non-impacted 
Areas 

12-3-1 RADI OLOGICAL FINAL STATUS SURVEY SUMMARIES --
NMRC Rockville Annex, First Floor Non-impacted 
Areas 

12-3-2 RAD I OLOG I CAL FINAL STATUS SURVEY DATA --
NMRC Rockville Annex, First Fl oor Non-impacted 
Areas 

12-3-3 RADIOLOGICAL FINAL STATUS SURVEY DATA --
NMRC Rockville Annex, Background Data, First 
Floor Non-impacted Areas 

12-4-1 RADIOLOGICAL FINAL STATUS SURVEY SUMMARIES --
NMRC Rockville Annex, Second Floor Impacted 
Clas s 3 Areas 

12-4-2A Final Stat us Survey Summary For Di rect Read i ngs 
of Impacted Survey Units Using a Gas 
Propo r t i ona l Counter 

12-4-2B Fi nal Status Survey Summary for Di rect Readi ngs 
of Impacted Survey Units Using a Gas 
Proportional Counter 

12-4-3A Final Status Survey Summary For Direct Read ings 
of Impact e d Survey Units Using a Gas 
Proportional Counter 

12-4-38 Final Status Survey Summary For Direct Readings 
of Impacted Survey Units Using a Gas 
Proportional Counter 

12-4-4A Fina l Stat us Survey Summary For Direct Readings 
Using a Gas Proportional Counter 

12-4-48 Fi n al Status Survey Summary For Direct Readings 
Us ing a Gas Proportional Counter 

1 2-4- 5 Ann ex 20 1 - Random statistical Surve y Data 
12-4- 6 Annex 2 01 - Addi tional Select Sample s 
12-4- 7 Annex 213- 1 - Random Statistical Samples 
12-4-8 Annex 2 13-1 - Add i t i ona l Sel e c t Samples 
12-4-9 Anne x 213-2 - Random Statistical Sampl e s 
12-4-10 Annex 213-2 - Additional Select Samp les 
12-4 - 11 Ann ex 213A - Summa r y f or 10 0% Cove rage 
12-4-12 Annex 2 1 3A - Additional Se l ect Sampl es 

U8 

PAGE 
NUMBER 

122 
1 25 

126 

129 

130 

131 

135 

1 37 

I 

138 

139 

140 

141 

142 

143 
144 
14 6 
1 47 
149 
150 
152 
1 54 



12-4-1 3 
12 -4 -14 
12-4-1 5 
12-4-1 6 
12-4-17 
12- 4-18 
12-4-19 
12-4-20 
12-4- 2 1 
12-4 -22 
12-4-23 
12 - 4-24 
12-4- 2 5 
12-4- 2 6 
12-4-27 
12-4-2 8 
12 - 4-2 9 
12-4 - 3 0 
12-4-31 
12-4- 32 
12-4 -3 3 
12-4- 3 4 
12 -4-35 
12-4-36 
12 - 4-37 

12- 5-1 

12-5-2 
12-5- 3 
12 -5- 4 
12-5 - 5 
12-5 - 6 
12- 5- 7 
12 - 5-8 
12- 5-9 
12 - 5-10 
12- 5-11 
12-5- 12 
12-5- 13 
12-5-14 
12-5-15 
12-5- 1 6 
12 -5- 17 
12- 5 - 18 
12- 5-1 9 
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Annex 2 1 3B - Random Statistica l Samples 
Anne x 213B - Ad d it i ona l Se l ect Samp les 
Annex 2 18 - Summary fo r 10 0% Cove r age 
Annex 21 8 - Addi t i onal Select Sampl e s 
Ann ex 218A - Summary f or 100 % Cove r a ge 
Annex 2 1 8A - Addi tiona l Se lect Sampl e s 
Annex 21 8B - Summa r y for 10 0 % Cove r age 
Annex 21 8B - Additional Select Samples 
Annex 219-1 - Random Statist ical Samples 
Ann e x 219-1 - Add i tional Se lect Samples 
Annex 219-2 - Random Sta t i st i cal Sampl es 
Annex 219-2 - Addit i onal Select Samples 
Annex 219A - Random Statistical Samples 
Annex 2 1 9A - Addi t i onal Selec t Samples 
Annex 219B - Random St a ti stical Samples 
Annex 219B - Additional Select Samples 
Annex 219B - Qual i ty Co n tro l Samples 
Annex 220 - 1 - Ran dom Statis t i c al Samples 
Annex 220-1 - Add i t i ona l Select Samp l e s 
Annex 220- 2 - Random Statistical Sampl es 
Ann e x 22 0-2 - Additional Se l ect Samples 
Annex 220- 3 - Summary for 100% Cove r a ge 
Annex 220- 3 - Additional Select Sampl es 
Annex 221 - Random Statistical Samples 
Annex 22 1 - Addi ·tional Se lec t Samp l es I 

Final St a. tus Survey Summaries, NMRC Rockv il le 
Annex, First Floor Impacted Class 3 Areas and 
Oth e r Areas 
Annex 110-1 - Random Statist ical Sampl es 
Annex 110-1 - Addit i o n al Select Samples 
Annex 110-2 - Random Statistical Samples 
Annex 11 0- 2 - Addition a l Select Samples 
Annex l 10A - Random Stati stical Samples 
Annex 110A - Additional Se l ect Samples 
Anne x 110B - Random Stat i s t i c al Samples 
Annex 110B - Additional Se l e ct Samples 
Annex 1 11 - Rand om St a t ist i c a l Samples I 
Annex 111 - Additional Select Samples I 
Ann ex 11 2 - Ra ndom Statistical Samp l es I 
Ann ex 11 2 - Addition a l Sel e ct Sa mples I 
Annex 113 - Summary fo r 100 % Coverage I 
Annex 113 - Addi t i onal Select Samples 
Ann ex 1 14 - Ra ndom Statistical Samp l es 
Annex 11 4 - Additional Se lec t Samp l es 
Annex 1 1 5 - Random Statisti c a l Samp l e s 
Annex 11 5 - Additional Select Samples 
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156 
158 
160 
1 62 
164 
165 
1 67 
168 
170 
1 71 
1 73 
174 
17 6 
177 
1 79 
1 80 
18 1 
18 3 
1 8 4 
18 6 
18 7 
18 9 
1 90 
192 
193 

1 97 

1 99 
2 0 0 
20 2 
203 
205 
206 
208 
209 
21 1 
212 
2 14 
215 
2 1 7 
21 9 
2 21 
222 
2 2 4 
22 5 



12-5-20 
12-5-2 1a 
12-5-21b 
12-5-22 
12-5-23 
12- 5- 2 4 
12-5-25 
12-5-26 
12-5-2 7 
12 -5-2 8 
12-5-29 
12-5-30 
12-5-31 
12-5-32 
12-5-33 
12-5-34 
12 -5-35 
12-5 - 36 

12-5-37 

12-5-38 
12-5-39 
12-5-40 
12 - 5-4 1 
12-5-42 

12-5-43 

12-5-44 
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Annex 115 - Sink, p r e-de c ontamination surveys 
Annex 11 5 - Sink, pos t- decon tamination surv e y s 
Annex 115 - Sink, post-decont ami nation surveys 
Annex 123 - Random Statistical Samples 
Annex 12 3 - Additional Se lect Samples 
Annex 12 4 - Summary fo r 1 00% Coverage 
Annex 124 - Additiona l Se lect Samples 
Annex 12 5 - Summary for 100% Coverage 
Annex 12 5 - Additional Select Samples 
Annex 12 6 - Random Statistica l Samples 
Annex 126 - Additional Select Samples 
Annex 127 - Random Stat i st i cal Samples 
Annex 12 7 - Addi t ional Select Samples 
Annex 128-1 - Random Statist ical Samp l e s 
Annex 128-1 - Addi tiona l Select Sampl es 
Annex 128-2 - Random Statistical Samples 
Annex 1 28 -2 - Additional Select Samples 
Annex l ~L Floor Hallways - Ra n dom Statistical 
Survey Data 
Annex 2nd Floor hallways - Addi tional or Control 
Surve y Data 
Annex Stair A - Control and Selected Samp les 
Annex stair B - Control and Selected Samples 
Annex Loading Dock Area - 100 % Sampling 
Annex Loading Dock Storage - 100% Samp l ing 
Annex Radiation Waste Locker (RWL) - 100~; 

Statistical Survey Data (pre-decontamination 
surveys) 
Annex Radiation waste Locker - 100% Statistical 
Survey Data (post-decontamination surveys) 
Annex storage Closet - 100% Coverage 
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228 
229 
230 
231 
232 
234 
2 35 
237 
23 8 
240 
241 
243 
244 
246 
247 
249 
250 
252 

255 

257 
258 
260 
2 63 
265 

268 

2 70 
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Table 12-1-2. List of Figures (Grid Maps annotated with 
data locations) 
Number Description 

12-4-1 Grid Map for Rockvil l e Ann ex, Room 20 1 
12-4- 2 Gr i d Map f or Rockville Annex, Room 213 - 1 
12 -4- 3 Gri d Map f or Rockvi lle Annex, Room 2 13- 2 
12 -4-4 Gr i d Map for Roc kvil le Annex , Room 21 3A 
12- 4-5 Grid Map for Rockville Annex , Room 213B 
12 -4- 6 Gri d Map f o r Roc kville Annex , Room 218 
12-4- 7 Gr id Map for Rockville Annex, Room 2 18A 
12-4-8 Grid Map for Rockvill e Annex, Room 218B 
12 -4-9 Gri d Map for .Ro ckville Annex, Room 21 9- 1 
12-4-10 Grid Map fo r Rockville Annex, Room 219- 2 
12-4-11 Grid Map f or Rockville Annex, Room 219A 
12-4-12 Gri d Map for Rockvi lle Annex , Room 219B 
12-4-13 Gr id Map for Rockvil l e Annex, Room 220- 1 
12-4-14 Grid Map f o r Rockvil l e Annex, Room 220-2 
12-4-15 Gr i d Map f or Rockville Annex, Room 220-3 
12-4-16 Grid Hap for Rockvi l le Anne x, Room 221 
12-5-1 Grid Ma p for Rockvi l le Annex , Room 11 0- 1 
12-5- 2 Grid Map for Ro c kville Annex , Room 110-2 
12- 5-3 Grid Map f or Rockvil l e Annex, Room 110A 
12-5-4 Gr i d Map f or Rockvi ll e Annex, Room 11 0B 
1 2 - 5- 5 Grid Map for Rockvi lle Annex , Room 111 
12-5-6 Gr i d Map f or Rockvill e Anne x , Room 112 
12 - 5 - 7 Grid Map f or Rockville Annex, Room 113 
12- 5-8 Grid Map f or Roc kvi lle Annex , Room 114 
12-5-9 Grid Map f o r Rockvi ll e Annex, Room 115 
12-5-10 Grid Map f or Rockvi ll e Annex , Room 123 
12-5-1 1 Grid Map f o r Rockvi ll e Anne x, Room 12 4 
1 2- 5-12 Gr i d Map for Rockvill e Annex, Room 12 5 
12 - 5 - 13 Gri d Map f o r Rockville Annex, Room 126 
12-5-14 Grid Map for Rockvi lle Annex, Room 127-1 
12- 5-1 5 Grid Map for Rockvi ll e Annex , Room 128 
12-5-16 Gr i d Map f o r Rockville Annex, Room 128-2 
12-5-17 Gr i d Map, Rockville Annex, Firs t Fl oo r Halls 
12-5-18 Gri d Map, Rockvi lle Annex, Loading Dock Room 
12- 5-19 Grid Map, Rockville Annex, Loading Dock storage 
12- 5-20 Grid Map, Rockville Annex , Radioac tive Waste 

Locker (RWL) 
12-5-21 Grid Map for Rockville Annex, hall Closet (near 

RWL ) 
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Page 
Number 

145 
1 48 
1 51 
155 
159 
1 63 
166 
1 69 
1 72 
1 75 
1 78 
18 2 
18 5 
1 88 
191 
1 94 
201 
204 
207 
210 
213 
216 
220 
223 
22 7 
2 33 
2 3 6 
239 
2 42 
24 5 
248 
251 
254 
262 
26 4 
269 

2 71 
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Table 12-1-3. NMRC Rockville Annex Survey Units 
DATE BUILDING ROOM OR DESCRIPTION ISOTOPES OF ND 
COMPLETED AREA CONCERN CLASSI FICAT ION 
3/28/00 Annex RWL RAM Waste H3,C14,P32, Impacted, Class 

Locker 535, CrS1 3 
3/28/00 Annex LDS Loading Dock H3, CH, P32, Impacted, Class 

Storage S35, Cr51 3 
3/28/00 Annex LDR Loading Dock H3, CH, P32, Impacted, Class 

Room S3S, Cr51 3 
2/14/00 Annex Halls First floor Non-impacted 

hallways 
2/22/00 Annex Halls Second floor Non-impacted 

hallways 
3/28/00 Annex Stair B Stairway B Non-impacted 

(two floors) 
2/10/00 Annex Stair A Stairway A Non-impacted 

(two floors) 
2/9/00 Annex 100 Off i ce Non-impacted 
2/9/00 Annex 102 Office Non-impacted 
2/9/00 Annex 103 Office Non-impacted 
2/9/00 Annex 104 Office Non-impacted 
2/9/00 Annex 105 Machine room Non-impacted 
2/9/00 Annex 106 Lavatory Non-impacted 
2/9/00 Annex 107 Lavatory Non-impacted 
2/9/00 Annex 108 Office Non-impacted 
2/9/00 Annex 109 Office/Duty Non-impacted 

Room 
2/11/00 Annex 110B Office H3,CH, P32 , Impacted, Class 

S35, Cr5l 3 
2/11/00 Anne x 1l0A Office H3,c14,P32, Impacted, Class 

535, CrSl 3 
2/14/00 Annex 110 Laboratory H3,CH, P32, Impacted, Class 

(110-1, S35, CrSl 3 
110-2 ) 

2116/00 Annex 111 Equipment H3,C14,P32, Impacted, Class 
Storage 535, erSl 3 

2/17/00 Annex 112 Sterilizer H3,c14,p32, Impacted, Class 
Room./Laborat S35, Cr51 3 
ory 

2117 /00 Annex 113 Laboratory H3,C14,P32, Impacted, Class 
S35, Cr51 3 

2/11/00 Annex 114 Laboratory H3,C14,P32, Impacted, Class 
S35, Cr51 3 

2/16/00 Annex 115 Laboratory H3, C14, P32, Impacted, Class 
535, CrS1 3 

2 / 10/0 0 Annex 116 Dark Room Non- impacted 
2/ 10 /00 Annex 117 Storage Room Non-impacted 
2/10/00 Annex HSC Insect Room Non-impacted 
2/10/00 Annex 1I8B Insect Room Non-impacted 
2/10/00 Annex l 18A Insect/Anima Non- impacted 

1 Room 
2/10/00 Annex 118 Insect Room Non-impacted 
2/11/00 Annex 123 Laboratory H3,C14,P32, Impacted, Class 

S35, Cr51 3 
2/17/00 Annex 124 Cold Room H3,C14, P32, Impacted, Class 

S35, CrSI 3 
2/17/00 Annex 125 Insect Room H3,C14,PJ2, Impacted, Class 

535, CrSl 3 
2/14/00 Annex 126 Laboratory H3,C14,P32, Impacted, Class 

535, Cr51 3 
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2/11/00 

2/14/00 

2/8/00 

1/19/00 
1/24/00 
1/21/00 
1/24/00 
1/21/00 
1/19/00 
1/21/00 

1/21/00 
1/21/00 
1/21/00 
1 /21/00 
2/15/00 

2/17/00 

2/8/00 

1/24/00 

1/24/00 
1/24/00 
1/24/00 
1/24/00 
2/15/00 

L/1S/00 

2/15/00 

2/4/00 

2/3/00 

2/3/00 

2/2/00 

2/1/00 

1/24/00 
1/24/00 
1/24/00 
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Annex 127 Laboratory H3,C14,P32, Impacted, Class 
S35, CrS1 3 

Annex 128 Laboratory H3, C14, P32, Impacted, Class 
(1 28-1, S3S, CrS1 3 
128-2) 

Annex 201 Laboratory H3,C14,P32, Impact:ed, Class 
S35, Cr5l 3 

Annex 202 Office Non- impacted 
Annex 203 Office Non-impacted 
Annex 204 Office Non-im2acted 
Annex 205 Office Non-impacted 
Annex 206 office Non-impacted 
Annex 207 Office Non-impacted 
Annex 208 Conference Non-impacted 

Room 
Annex 209 Office Non-impacted 
Annex 210 Office Non-impacted 
Annex 211 Off ice N'on-impacted 
Annex 212 Lunchroom Non-impacted 
Annex 213B Gamma H3,C14,P32, Impacted, Class 

Counter S35, Cr51 3 
Annex 213A storage H3,C14,PJ2, Impacte d , Class 

535, Cr51 3 
Annex 213 Freezer/Stor H3,C14,P32, Impacted, Class 

(213-1, age 535, CrS1 3 
213-2) 

Annex 214 Laborat;ory Non-impacted 
(214-1, 
214-2, 
214-3) 

Annex 21SA Animal Room Non-impacted 
Annex 21 5 Laboratory Non-impacted 
Annex 216 Animal Room Non-illlPacted 
Annex 217 Laboratory Non-impacted 
Annex 21SB Cold Room H3,C14,P32, Impacted, Class 

535, erS1 3 
Annex 218A Cold Room H3,C14,P32, Impacted, Class 

S35, Cr51 ) 

Annex 218 Storage H3,C14,p32, Impacted, Class 
S35, CrS1 3 

Annex 219B Laboratory H3,C14,P32, Impa c ted , Cla5s 
S35, Cr51 3 

Annex 219A Laboratory H3,C14,P32, Impacted, Class 
S35, Cr51 3 

Annex 219 Laboratory H3,C14,P3 2 , Impacted, Class 
(219-1, S35, CrS1 3 
219-2) 

Annex 220 Laboratory H3,C14, P32, Impac t ed, Class 
(220-1, 535, CrS1 3 
220-2, 
220-3) 

Annex 221 Tissue H3,C14,P32, Impacted, Class 
Culture S35, Cr51 3 

Annex 222 Lavatory Non-impacted 
Annex 223 Lavatory Non-impacted 
Annex 224 Lavatory, Non-impacted 

female 
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XI I . APPEND IX E 

Appendix E-2. Rockville Annex, Second Floor, Non-impacted 
Areas 

~ Location: NMRC Rockville Annex, Second Floor Non
impacted Areas 

~ Monitoring Date(s): 19, 21, and 24 Jan 00 

> Radioactive Contaminants of Concern: None 

~ Minimum Control Beta Swipe Locations (performed for 
every survey unit): (1) floor at door in room; (2) 
floor at door outside room; (3) doorknob in room; 
(4) doorknob outside room; and (5) light switch 
inside room. 

~ Survey Instrument Information: 
Beta meters -- serial numbers (background CPM) : 
11030 «100CPM), 54537 «100 CPM) 
Gamma meters -- serial numbers (background CPM) : 
114886 «300 CPM) , 121730 «200 CPM), 121886 «300 
CPM) 
Liquid Scintillation Counter: Packard 2500TR, SiN 
403848 

~ Radiation-detection Action Limits: 
2 to 3 times background for beta and gamma scans 
500 - 700 dpm or higher for either H-3 or C-14 beta 
swipes counted using a liquid scintillation counter 

~ Summary of Radiological Scans and Swipe Results: 
Background level for all beta and gamma scans 
All H-3 and C-14 beta swipe results below Action 
Limits 

> Contamination and Remedial Actions: None 

> Conclusion: The radiological monitoring results for 
all survey units addressed in this section meet the 
criteria for release for unrestricted use. 
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TABLE 12-2-1. RADIOLOGICAL FINAL STATUS SURVEY 
SUMMARIES 

NMRC Rockville Annex, Second Floor Non-impacted Areas 

Date Room number or Bcta and/or Maximum Recommend 
arell Gammll Scan Random or Survey Unit for 

(Survey Unit) Monitoring Control beta radiological 
(8-3 or C-14) clearance (Y /N) 

(chcck if yes) swipe result 
(DPM) 

1/19/00 202 Y 123 Y 
1124/00 203 Y 187 Y 
1121100 204 Y 66 Y 
1124/00 205 Y 76 Y 
1121100 206 Y 18 Y 
1/19/00 207 Y 96 Y 
1/21/00 208 Y 147 Y 
1121100 209 Y 93 Y 
1/21/00 210 Y 112 Y 
1/21/00 21 1 Y 54 Y 
1121/00 212 Y 46 Y 
1/24/00 214 Y 97 Y 

(214-1,214-2, 
214-3) 

[/24/00 215 Y 79 Y 
1124/00 216 Y 102 Y 
1124/00 217 Y 83 Y 
1/24/00 222 Y 67 Y 
1124/00 223 Y 27 Y 
1124/00 224 Y 168 Y 
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TABLE 12-2-2. RADIOLOGICAL FINAL STATUS SURVEY DATA 
NMRC Rockvil le Annex, Second Fl oor Non-impacted Areas 

Swipe locations: (1) floor at door in room; (2) floor at door outside 
room; (3) doorknob in room; (4) doorknob outside room; and (5) light 
switc::h inside room. * denotes extra data for additional doorways or 
selec::t swipe loc::ations 

Date Room Controls - Beta Swipe Controls - Beta Swipe 
number Results for H-3 Results for C-14 
or area 
(Survey 
Unit) #1 #2 #3 #4 #5 #1 #2 #3 #4 #5 

1/19/00 202 2 4 12 26 33 123 8 2 14 6 3 
1/24/00 203 20 1 0 94 18 7 58 8 5 5 4 10 
1/21/00 204 50 65 27 65 19 4 10 6 2 11 
1 / 2 4/00 205 76 32 5 5 44 3 4 11 6 11 6 3 
1/21/00 20 6 8 18 18 6 13 15 6 17 10 9 
1/19/00 207 96 47 22 0 50 7 7 7 8 9 
1/21/00 208 14 13 38 147 1 12 9 4 0 12 
1/21/00 2 08 * 1 0 17 41 37 3 12 6 3 4 7 
1/21/00 209 34 23 52 93 1 7 10 12 6 0 7 
1 /2 1/00 21 0 7 12 11 2 65 18 12 12 4 7 11 
1/ 2 1 /00 211 23 32 54 48 21 9 5 4 4 4 
1 / 2 1/00 212 14 34 0 46 8 10 6 12 3 4 
1/21/00 212* 7 6 24 4 14 13 15 12 12 5 
1/24 /0 0 214 28 2 1 97 48 44 8 7 6 7 12 
1/24/00 215 21 25 79 62 60 15 5 11 9 3 
1 / 24/0 0 2 16 10 29 23 70 1 02 9 9 6 3 4 
1/24/00 217 0 11 83 14 56 11 15 8 8 5 
1/24/00 222 27 17 48 28 67 8 8 3 14 6 
1/24/00 22 3 6 8 20 28 25 8 10 4 8 6 
1/24/00 224 13 14 1 00 168 18 9 9 2 0 8 
Average 24 22 51 60 38 10 8 7 6 7 
Standard 24 15 33 53 33 3 3 4 4 3 

Devi-
a tion 

Maxi mum 96 65 112 1 87 12 3 15 15 17 14 12 
Value 
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NMRC Rockville Annex Radiological (D&D) 

Final status Survey Report, April 2000 

Quality Assurance Checklist 

Building number or location: NMRC Rockville Annex, Second Floor 
Non-impacted Areas 
Monitoring Date(s): 19, 21, and 24 Jan 00 

Y - Appropriate and satisfactory daily and weekly calibration 
checks were completed for the selected survey monitoring 
equipment and instruments. 

Y - Selected meters with current calibrations for the isotopes of 
concern. 

Y - Survey maps or floor plans (for all survey units) and grid 
maps (for known RAM-use areas) were available. 

Y - Background checks were performed when impacted areas were 
monitored. 

Y - For known RAM-use survey units, additional checks were 
performed (workbenches, shelves, sinks, basins, traps, floor 
at sinks and entrances, wall at hoods and sinks, and/or other 
areas as deemed appropriate) . 

Y - Mean values, single sample values, and background values were 
below the action limits, indicating no contamination was 
found. 

Y - Representative floor plans, sketches, and photographs were 
available. 

Y - Deviation from survey plans and objectives were documented. 

Y - Extent of remediation actions were documented. 

Y - All selected survey units passed D&D testsi units are 
recommended for unrestricted release. 

Y - Additional Checks/Data passed D&D tests; unit is recommended 
for unrestricted release. 

Notes: Tests included complying with applicable elements of the 
MARSSIM Final Status Survey checklist, mean- value and 5ingle
value comparisons of survey-unit data to action limits (DCGLs), 
mean-value comparison to background, completion of required 
monitoring, and satisfactory scan monitoring results. 

Quality Assurance Leader: Schleurious L. Gaiter, LCDR, MSC, USN 
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NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

XII. APPENDIX E 

Appendix E-3. Rockville Annex, First Floor, Non-impacted 
Areas 

~ Location: NMRC Rockville Annex, First Floor Non
impacted Areas 

~ Monitoring Date(s): 10-11 Feb 00 

} Radioactive Contaminants of Concern: None 

~ Minimum Control Beta Swipe Locations (performed for 

every survey uni t): (1) floor at door in room; (2) 

floor at door outside room; (3) doorknob in room; 

(4) doorknob outside room; and (5) light switch 

inside room. 

~ Survey Instrument Information: 
Beta meters -- serial numbers (background CPM) : 
11030 «100CPM), 54537 «100 CPM) 
Gamma meters -- serial numbers (background CPM) : 
11 4 8 8 6 ( < 300 C PM), 12 1 7 3 0 ( < 2 0 0 C PM), 121 8 8 6 ( < 3 0 0 
CPM) 
Liquid Scintillation Counter: Packard 2500TR, SIN 
403848 

~ Radiation-detection Action Limits: 
2 to 3 times background for beta and gamma scans 
500 - 700 dpm or higher for either H-3 or C-14 beta 
swipes counted using a liquid scintillation counter 

~ Summary of Radiological Scans and Swipe Results: 
Background level for all beta and gamma scans 
All H-3 and C-14 beta swipe results below Action 
Limits 

~ Contamination and Remedial Actions: None 

~ Conclusion: The radiological monitoring results for 
all survey units addressed in this section meet the 
criteria for release for unrestricted use. 
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NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

TABLE 12-3-1. RADIOLOGICAL FINAL STATUS SURVEY SUMMARIES 
NMRC Rockville Annex, First Floor Non-impacted Areas 

Date Room number Beta and/or Maximum Recommend 
or area Gamma Soan Random or Survey Unit 
(Survey Monitoring Control beta for 
Unit) (H-3 or C-14) radiological 

(check if swipe result clearance 
yes) (DPM) (Y/N) 

2/9/ 00 1 00 y 24 Y 
2/9/00 102 Y 27 Y 
2/9/00 103 Y 2 4 '{ 

2/9/00 1 04 Y 26 Y 
2/9/00 1 05 Y 21 Y 
2/9/00 106 Y 23 Y 
2 /9/00 1 07 Y 27 Y 
2/9/00 108 Y 19 Y 
2/9/00 1 09 Y 2 0 Y 
2/10/00 116 Y 107 Y 
2/10/0 0 117 Y 36 Y 
2/10/00 118 Y 48 Y 
2/10/00 118A Y 24 Y 
2/10/00 118B Y 35 Y 
2/10/00 118C y 23 Y 
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TABLE 

NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

12-3-2. RADIOLOGICAL FINAL STATUS SURVEY DATA 
NMRC Rockville Annex, First Floor Non-impacted Areas 

Swipe locations: (1) floor at door in room; (2 ) floor a t door outside 
room; (3) doorknob in room; (4 ) doorknob outside room; and (5) light 
switch i nside room. * d e notes extra dat a for addi t ion a l doorways 

Date Room Controls - Beta Swipe Controls - Beta Swipe 
number Results for H-3 Results for C-14 

or area 
(Survey 
Unit) #1 #2 #3 #4 #5 In #2 #3 #4 #5 

2/9/00 100 11 24 13 24 22 12 6 5 15 7 
2 /9 /0 0 100··· 8 7 11 1 5 14 8 4 11 11 14 
2/9/00 102 8 14 18 24 27 9 3 8 11 1 8 
2/ 9/00 103 11 24 6 13 1 7 9 13 13 5 9 
2/9/00 104 16 12 14 1 7 18 9 9 2 6 22 8 
2/9/00 105 14 10 16 21 0 14 8 12 1 0 10 
2/9/00 106 11 15 23 8 1 2 2 4 7 11 17 
2/ 9 / 0 0 1 07 3 22 18 2 7 14 7 6 10 10 6 
2/9/00 108 8 18 15 16 19 14 16 4 11 6 
2/9/00 1 0 9 11 19 17 9 2 0 7 7 5 10 11 

2 /10/00 116 68 107 48 19 20 15 10 11 12 11 
2/ 1 0/00 11 6* 39 6 
2/ 10 /00 117 10 36 26 17 18 22 3 8 1 3 18 
2 / 1 0 / 0 0 117* 22 2 
2/1 0/ 00 118 25 15 42 26 30 6 6 15 8 7 
2 /10/ 00 118 * 4 8 5 
2/10/00 11 8A 19 6 3 6 11 6 11 6 3 10 
2/10/00 118A* 24 11 
2/10/00 118 B 35 3 30 2 1 11 10 10 14 10 3 
2 /10/00 1l8B* 2 8 28 10 6 
2/10/00 1l8C 13 23 14 5 22 12 4 17 8 5 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

TABLE 12-3-3. RADIOLOGICAL FINAL STATUS SURVEY DATA 
NMRC Rockville Annex, Background Data, First Floor Non-
impacted Areas 
LIQUID SCINTILLATION COUNTER EVALUATION OF BACKGROUND SWIPES FOR H-3 

AND C-14 
Date 2/9/00 2/10/00 2/11/00 

H- 3 C- 14 H-3 C- 14 H-3 C- 14 
Swipe til 24 5 18 7 31 1 
Swipe #2 10 12 17 12 19 5 
Swipe #3 25 13 13 8 4 9 15 
Swipe #4 22 12 19 11 42 2 
Swipe #5 8 53 29 13 11 7 
Swipe #6 29 6 22 15 45 5 
Swipe #7 1 7 18 0 18 32 3 
Swi p e #8 8 15 1 8 15 30 6 
Swipe #9 11 1 0 13 15 31 8 

Swipe #10 7 13 1 3 11 23 7 
Swipe #11 6 17 2 4 11 2 0 7 
Swipe #12 18 9 27 6 1 9 1 2 
Swipe #13 7 13 12 7 14 11 
Swipe #14 2 5 22 16 8 27 2 
Swipe #15 19 9 9 14 26 15 
Swipe #16 1 6 8 15 11 25 8 
Swipe #17 25 15 19 5 9 11 
Swipe #18 21 11 25 9 12 15 
Swipe U 9 8 10 17 10 52 9 
Swipe #20 25 12 2 4 7 29 11 
Swipe #21 2 8 1 0 23 15 46 6 

Ave rage 17 14 18 11 28 8 
Standard 8 10 7 4 13 4 

Deviation 
Maximum 29 53 29 18 52 15 

Value 
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NMRC Rockville Annex Radiological (D&O) 
Final Status Survey Report, April 2000 

Quality Assurance Checklist 

Building number or location: NMRC Rockville Annex, First Floor 
Non-impacted Areas 
Monitoring Date(s): 9, 10 Feb 00 

Y - Appropriate and satisfactory daily and weekly calibration 
checks were completed for the selected survey monitoring 
equipment and instruments. 

Y - Selected meters with current calibrations for the isotopes of 
concern. 

Y - Survey maps or floor plans (for all survey units) and grid 
maps (for known RAM-use areas) were available. 

Y - Background checks were performed when impacted areas were 
monitored. 

Y - For known RAM-use survey units, additional checks were 
performed (workbenches, shelves, sinks, basins, traps, floor 
at sinks and entrances, wall at hoods and sinks, and/or other 
areas as deemed appropriate) . 

Y - Mean values, single sample values, and background values were 
below the action limits, indicating no contamination was 
found. 

Y - Representative floor plans, sketches, and photographs were 
available. 

Y - Deviation from survey plans and objectives were documented. 

Y - Extent of remediation actions were documented. 

Y - All selected survey units passed D&D tests; units are 
recommended for unrestricted release. 

Y - Additional Checks/Data passed D&D tests; unit is recommended 
for unrestricted release. 

Notes: Tests included complying with applicable elements of the 
MARSSIM Final status Survey checklist, mean-value and single
value comparisons of survey-unit data to action limits (DCGLs), 
mean-value comparison to background, completion of required 
monitoring, and satisfactory scan monitoring results. 

Quality Assurance Leader: Schleurious L. Gaiter, LCDR, MSC, USN 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

XII. APPENDIX E 

Appendix E-4. Rockville Annex, Second Floor, Impacted Class 
3 Areas 

~ Location: NMRC Rockville Annex, Second Floor 
Impacted Class 3 Areas 

~ Monitoring Date (s): 1, 2, 3, 4, 8, 15, 16 Feb 00 

~ Radioactive Contaminants of Concern: Beta- and 

gamma-radiation emitters, Tritium (H-3), Carbon-14 

(C-14), Phosphorus-32 (P-32), Sulfur-35 (S-35), and 

Chromium-51 (Cr-51). 

} Minimum Control Beta Swipe Locations (performed for 
every survey unit): (1) floor at door in room; (2) 
floor at door outside room; (3) doorknob in room; 
(4) doorknob outside room; and (5) light switch 
inside room. 

~ Survey Instrument Information: 
Beta meters -- serial numbers (background CPM) : 
11030 «100CPM), 54537 «100 CPM) 
Gamma meters -- serial numbers (background CPM) : 
114886 «300 CPM) , 121730 «200 CPM) , 121886 «300 
CPM) 
Liquid Scintillation Counter: Packard 2500TR, SIN 
403848 

~ Radiation-detection Action Limits: 
2 to 3 times background for beta and gamma scans 
500 - 700 dpm or higher for either H-3 or C-14 beta 
swipes counted using a liquid scintillation counter 

~ Summary of Radiological Scans and Swipe Results: 
Background level for all beta and gamma scans 
All H-3 and C-14 beta swipe results below Action 
Limits 

~ Contamination and Remedial Actions: Room 220 (shown 
as results for survey unit 220-1). Beta/gamma 
scanning resulted in elevated readings for an 
isolated floor area, measuring approximately 4 
square feet. Decontamination efforts consisted of 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

removing and disposing of the vinyl floor tiles and 
scrubbing the area with soap and water. 
Subsequent scanning and swipe-sample analysis 
revealed no elevated readings from the scans or 
swipe analyses. 

~ Conclusion: The radiological monitoring results for 
all survey units addressed in this section meet the 
criteria for release for unrestricted use. 
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TABLE 

NMRC Rockville Annex Radiological (O&D) 
Final status Survey Report, April 2000 

12-4-1. RADIOLOGICAL FINAL STATUS SURVEY SUMMARIES 
NMRC Rockville Annex, Second Floor Impacted Class 3 Areas 

Date Room Beta Maximum Maximum Recommend 
number and/or Background Random or Survey Unit 
or area Gamma Scan beta (H-3 Control for 
(Survey Monitoring or C-14) beta (H-3 radiological 
Unit) swipe or C-14) clearance 

(check if result swipe (Y/N) 

yes) (DPM) result 
(DPM) 

2/8/00 201 Y 25 32 Y 
2 /8/00 213-1 Y 2 5 57 Y 
2/8/00 213-2 Y 25 26 Y 

2/17/00 2 13A Y 15 68 Y 
2/15/00 21 3B Y 31 49 Y 
2/15/00 2 18 Y 31 28 Y 
2/15/00 218A Y 31 40 Y 
2 /15 / 00 2 18B Y 31 1 9 Y 
2 /3/0 0 2 19- 1 Y 57 11 7 Y 
2/ 3 /00 21 9-2 Y 57 53 Y 
2/3/ 00 21 9A Y 57 80 Y 
2/4/00 21 9B Y 49 1 04 Y 
2/2/00 220-1 Y 53 126 Y 
2/2/00 22 0- 2 Y 53 7 3 Y 
2/2/00 22 0-3 Y 53 69 Y 
2/1/ 00 221 Y 7 6 336 Y 
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NMRC Rockville Annex Radiological (0&0) 
Final status Survey Report, April 2000 

Quality Assurance Checklist 

Building number or location: NMRC Rockville Annex, Second Floor 
Impacted Areas 
Monitoring Oate(s): 1, 2, 3, 4, 8, 1S, 17 Feb 00 

Y - Appropriate and satisfactory daily and weekly calibration 
checks were completed for the selected survey monitoring 
equipment and instruments. 

Y - Selected meters with current calibrations for the isotopes of 
concern. 

Y - Survey maps or floor plans (for all survey units) and grid 
maps (for known RAM-use areas) were available 

Y - Background checks were performed when impacted areas were 
monitored. 

Y - For known RAM-use survey units, additional checks were 
performed (workbenches, shelves, sinks, basins, traps, floor 
at sinks and entrances, wall at hoods and sinks, and/or other 
areas as deemed appropriate) . 

Y - Mean values, single sample values, and background values were 
below the action limits, indicating no contamination was 
found. 

Y - Representative floor plans, sketches, and photographs were 
available. 

Y - Deviation from survey plans and objectives were documented. 

Y - Extent of remediation actions documented. 

Y - All selected survey units passed D&D tests; units are 
recommended for unrestricted release. 

Y - Additional Checks/Data passed D&D tests; unit is recommended 
for unrestricted release. 

Notes: Tests included complying with applicable elements of the 
MARSSIM Final Status Survey checklist, mean-value and single
value comparisons of survey-unit data to action limits (DCGLs), 
mean-value comparison to background, completion of required 
monitoring, and satisfactory scan monitoring results. 

Quality Assurance Leader: Schleurious L. Gaiter, LCDR, MSC, USN 
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NMRC Rockville Annex Radiological (D&O) 
Final Status Survey Report, April 2000 

Table 12-4-2A. Final Status Survey Summary For Direct Readings 
of Impacted Survey Units Using a Gas Proportional Counter 

DATA CONVERSI ON WAS PERFORMED AS DESCRIBED BELOW 
Building Number: Rockville Ann ex 

Monitoring date(s): 4/14/00 

MARSSIM f ormula 6-4: 
dpm (Cs/Ts) - (Cb/Tb ) 

( 100 cm~ ) :=: (E
1 

x (A/laO) )" 

where, A=126 cm", El = instrument efficiency = 0.15, sample and 
background count times = T" = Tn= 1 minute, C = s sample counts 
during time T .~ , and Cb = background counts during time, Tn 

Notes: Negative values of the calculated dpm were set equal to 
zero. CPM = cpm reading obtained using the gas proportional 
counteri DPM = calculated dpm/100 cm2 value. 
SAMPLE NUMBER ROOM NUMBER: AIIO ROOM NUMBER: AlII ROOM NUMBER: Al13 

CE'M DPM CPM DPM CPM DPM 

1 268 185 221 0 266 2 28 
2 249 8 5 237 0 255 169 
3 221 0 245 0 238 7 9 
4 239 32 255 37 263 2 12 
5 238 26 297 259 26 1 201 
6 269 190 264 85 245 116 
7 262 153 25 0 11 2 37 74 
8 221 0 233 0 226 16 
9 2 4 7 7 4 251 16 207 0 

10 222 0 245 0 249 138 
11 225 0 253 1 5 9 

AVERAGE, DPM 75 37 1 2 7 
STANDARD 

DEVIATION,DPM 77 78 77 
MAXIMUM 

VALUE, DPM 190 259 228 
BACKGROUND, 233 223 

CPM 248 
ACT ION LIMIT 2, 000 2,000 2,000 
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Table 12-4-2B. Final Status Survey Summary For Direct Readings 
of Impacted Survey Units Using a Gas Proportional Counter 

DATA CONVERSION WAS PERFORMED AS DESCRIBED IN TABLE 12-4-2A 
Building Number: Rockville Annex 

Monitoring date(s ): 4/14/00 

SAMPLE NUMBER ROOM NUMBER: AI l S ROOM NUMBER: All8 ROOM NUMBER: A124 

CPM DPM CPM DPM CPM DPM 

1 322 365 198 0 180 0 

2 315 328 207 0 
3 256 16 188 0 

4 258 26 201 0 
5 310 302 
6 321 360 
7 309 296 
8 30 7 286 
9 297 233 

1 0 292 206 
11 307 2 86 
12 324 376 
13 
1 4 

AVERAGE, DPM 257 0 0 
STANDARD 

DEVIATION,DPM 121 0 
MAXIMUM 0 

VALUE, DPM 376 0 
BACKGROUND , 253 220 207 

CPM 
ACTION LI MIT 2,000 2,000 2,000 
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Final status Survey Report, April 2000 

Table l2-4-3A. Final Status Survey Summary For Direct Readings 
of Impacted Survey Units Using a Gas Proportional Counter 

DATA CONVERSION WAS PERFORMED AS DESCRIBED IN TABLE 12-4-2A 
Building Number: Rockville Annex 

Monitoring date(s): 4/14/00 

SAMPLE NUMBER ROOM NUMBER: A126 ROOM NUMBER: A127 ROOM NUMBER: A128 

CPM DPM CPM DPM CPM DPM 

1 229 116 216 48 235 0 
2 207 0 233 138 242 0 
3 241 180 229 1 1 6 263 63 
4 213 3 2 234 143 233 0 
5 211 21 275 360 249 0 
6 222 79 252 5 
7 262 2 91 250 0 
8 23 7 159 239 0 
9 234 0 

10 2 69 95 
11 26 0 48 
12 26 9 95 
13 248 0 
14 264 69 

AVERAGE, DPM 110 161 27 
STANDARD 118 

DEVIATION,DPM 98 38 
MAXIMUM 360 

VALUE, DPM 291 95 
BACKGROUND, 207 202 251 

CPM 
ACTION LIMI T 2,000 2,000 2 ,0 00 
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Table 12-4-3B. Final Status Survey Summary For Direct Readings 
of Impacted Survey Units Using a Gas Proportional Counter 

DATA CONVERSION WAS PERFORMED AS DESCRIBED I N TABLE 12-4-2A 
Building Number: Rockville Annex 

Monitoring date(s): 4/14/00 

SAMPLE NUMBER ROOM NUMBER: A201 ROOM NUMBER: A213 ROOM NUMBER: A213B 

CPM DPM CPM DPM CPM DPM 

1 318 254 247 190 26 9 ° 2 3 33 333 257 243 269 ° 3 256 ° 227 85 282 ° 4 3 54 444 230 101 323 185 
5 30 6 190 361 794 
6 23 4 ° 7 
8 
9 

10 
11 
12 
13 
14 

AVERAGE, DPM 204 283 46 
STANDARD 

DEVIATION,DPM 179 293 93 
MAXIMUM 

VALUE, DPM 444 794 18 5 
BACKGROUND, 270 211 288 

CPM 
ACTION LIMIT 2,000 2,000 2, 000 
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NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

Table 12-4-4A. Final Status Survey Summary For Direct Readings 
of Impacted Survey Units Using a Gas Proportional Counter 

DATA CONVERS I ON WAS PERFORMED AS DESCRIBED IN TABLE 12-4-2A 
Building Number: Rockville Annex 

Monitoring date(s): 4/14/00 

SAMPLE NUMBER ROOM NUMBER: 218 ROOM NUMBER: A219 ROOM NUMBER: A220 

CPM DPM CPM DPM CPM DPM 

1 245 127 251 206 218 21 
2 

I 

2 01 0 2 24 63 277 333 
3 233 63 23 6 127 220 32 
4 I 208 0 22 3 58 231 90 I 

5 218 0 2 2 5 69 274 31 7 
6 2 14 0 2 0 6 0 246 169 
7 247 185 244 159 
8 231 101 231 90 
9 222 53 230 85 

1 0 226 7 4 244 159 
11 231 101 
12 2 2 2 53 
1 3 296 444 
14 269 302 
1 5 I 2 44 169 I 

16 230 95 
AVERAGE, DPM 32 131 1 46 

STANDARD 
DEVIATION,DPM 5 3 112 108 

MAXIMUM 
VALUE, DPM 12 7 44 4 33 3 
BACKGROUND, 2 2 1 212 21 4 

CPM 
ACTION LIMIT 2,000 2,000 2,000 
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Table 12-4-4B. Final Status Survey Summary For Direct Readings 
of Impacted Survey Units Using a Gas Proportional Counter 

DATA CONVERSION WAS PERFORMED AS DESCRIBED IN TABLE 12-4-2A 
Building Number: Rockville Annex 

Monitoring date(s): 4/14/00 

SAMPLE NUMBER ROOM NUMBER: A221 ROOM NUMBER: Annex 
Rad Waste Locker 

CPM DPM CPM DPM 

1 289 138 230 0 
2 2 94 164 300 53 
3 281 95 277 0 
4 286 122 318 148 
5 295 169 283 ° 6 320 159 
7 256 ° 8 286 ° 9 

10 
11 
12 
13 
14 

AVERAGE, DPM 1 38 45 
STAN DARD 

DEVIATION,DPM 31 69 
MAXIMUM 

VALUE, DPM 169 159 
BACKGROUND, 263 290 

CPM 
ACTION LI MI T 2 ,0 00 2 , 000 2, 000 
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Table 12-4-5. Annex 201 - Final status Survey Summary for 
RANDOM STATISTICAL SAMPLES 
Building: N~RC Rockville Annex 

Survey Unit or Room Number: 201 
Survey Date: 2/8/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 16 11 32 14 
2 22 11 14 8 
3 10 7 7 9 
4 18 12 7 12 
5 11 13 9 6 

6 25 9 23 10 
7 0 10 21 15 
8 13 9 22 19 
9 21 18 8 8 

10 21 6 29 9 

11 19 11 8 6 

12 21 5 18 11 
13 18 4 18 11 
14 17 12 6 13 
15 13 10 11 24 
16 14 10 11 6 
17 12 13 11 13 
18 10 8 14 18 
19 2 1 11 24 6 

20 5 11 25 20 
21 12 10 20 14 

Average DPM 15 10 16 12 
Standard 6 3 8 5 

Deviation, DPM 
Maximum DPM 25 18 32 24 

Action Limit, 700 700 
DPM 

143 



NMRC Rockville Annex Radiological (0&0) 
Final Status Survey Report, April 2000 

Table 12-4-6. Annex 201 - Final Status Survey Summary for 
ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockvi ll e Annex 
Survey Unit or Room Number: 201 
Survey Date: 2/8/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 16 11 3 10 
2 22 11 23 7 

3 1 0 7 11 19 
4 18 12 8 14 
5 11 13 14 5 
6 25 9 13 14 
7 0 10 9 17 
8 13 9 10 12 
9 21 18 12 9 

10 21 6 26 4 
11 19 11 6 7 
12 21 5 17 13 
13 18 4 6 6 
14 17 12 11 14 

15 13 10 
16 14 10 

17 12 13 
18 10 8 
19 2 1 11 

20 5 11 
21 12 10 

Average DPM 15 10 12 11 
Standard 6 3 6 5 

Deviation, DPM 
Maximum DPM 25 18 26 19 

Action Limit, 700 700 
DPM 
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Figure 
Survey 
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Rl-R21 
CI-CI3 

NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

12-4-1: Grid Map for Rockville Annex, Room 201 
date: 2/8/00 
results: background < 25 DPM; H-3 and C-14 < 32 DPM 

random statistical sample locations 
= additional select sample locations 

C9 CIO 

DOOR 
RI 

R2 R3 R4 

Cll RS R6 R7 R8 

R9 RIO Rll R12 

C12 R13 R14 RlS R16 

R17 RI8 RI9 

CI3 
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Table 12-4-7. Annex 213-1 - Final status Survey Summary 
for RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 213- 1 
Survey Date: 2/8/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 16 11 12 8 

2 22 11 57 16 
3 10 7 0 15 
4 18 12 6 1 0 
5 11 13 0 16 
6 25 9 34 10 
7 0 10 16 9 
8 13 9 34 12 
9 21 18 11 11 

10 21 6 6 15 
11 19 11 25 10 
12 21 5 0 12 
13 18 4 11 13 
14 17 12 42 9 

15 1 3 10 36 11 

16 14 10 0 20 
17 12 13 21 13 
18 10 8 9 10 
19 21 11 17 9 
20 5 11 10 13 
21 12 10 1 19 

Average DPM 15 1 0 17 12 
Standard 6 3 16 3 

Deviation, DPM 
Maximum DPM 25 18 57 20 

Action Limit, 700 700 
DPM 
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Table 12-4-8. Annex 213-1 - Final Status Survey Summary 
for ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 213-1 
Survey Date: 2/8/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 An2.lyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 16 11 0 10 
2 22 11 17 15 
3 10 7 11 13 
4 18 12 16 10 
5 11 13 20 4 
6 25 9 11 8 

7 0 10 21 6 

8 13 9 18 8 

9 21 18 11 3 
10 21 6 11 19 
11 19 11 2 16 
12 21 5 0 19 
13 18 4 8 21 
14 17 12 
1 5 13 10 
16 14 10 
17 12 13 
18 10 8 

19 21 11 
2 0 5 11 

21 12 10 
Average DPM 15 10 12 11 

Standard 6 3 6 5 
Deviation, DPM 

Maximum DPM 25 18 26 19 
Action Limi t, 700 700 

DPM 
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Figure 
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RI-R21 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

12-4-2: Grid Map for Rockville Annex, Room 213-1 
date: 2/8/00 
results: background < 25 DPM; H-3 and C-14 < 57 DPM 

random statistical sample locations 
= additional select sample locations 
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NMRC Rockville Annex Radiological (0&0) 
Final status Survey Report, April 2000 

Table 12-4-9. Annex 213-2 - Final Status Survey Summary 
for RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockville Annex 

Survey enit or Room Number: 213-2 
Survey Date: 2/8/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 16 11 9 10 
2 22 11 16 6 
3 10 7 12 13 
4 18 12 22 5 
5 11 1 3 13 10 
6 2S 9 0 18 
7 0 10 0 17 
8 13 9 16 23 
9 21 18 7 17 

10 21 6 8 4 
11 19 11 S 15 
12 21 S 4 14 
13 18 4 0 19 
14 17 12 6 12 
15 13 10 26 9 
16 14 10 17 8 

17 12 13 0 10 
18 10 8 0 10 

19 21 11 0 20 
20 5 11 5 11 
21 1 2 10 0 13 

Average DPM 15 10 8 13 
Standard 6 3 8 5 

Deviation, DPM 
Maximum DPM 25 18 26 23 

Action Limit, 700 700 
DPM 
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NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

Table 12-4-10. Annex 213-2 - Final status Survey Summary 
for ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey unit or Room Number: 213-2 
Survey Date: 2/8/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 16 11 1 9 
2 22 11 4 10 

3 10 7 7 9 
4 18 12 0 8 

5 11 13 22 5 
6 25 9 15 12 
7 0 10 24 5 
8 13 9 14 12 

9 21 18 
10 21 6 

11 19 11 
12 21 5 
13 18 4 
14 17 12 
15 13 10 
16 14 10 
17 12 13 
18 10 8 

19 21 11 

20 5 11 

21 12 10 
Average DPM 15 10 11 9 

Standard 6 3 9 3 
Deviation, DPM 

Maximum DPM 25 18 24 12 

Action Limit, 700 700 
DPM 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Figure 12-4-3: Grid Map for Rockville Annex, Room 213-2 
Survey date: 2/8/00 
Survey results: background < 25 DPMi H-3 and C-14 < 26 DPM 
Rl-R21 = random statistical sample locations 
CI-C8 = additional select sample locations 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Table 12-4-11. Annex 213A - Final status Survey Summary 
for 100% Coverage 
Building : NMRC Rockville Annex 

Survey Unit or Room Number: 213A 
Survey Date: 2/17/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C- 1 4 

1 5 1 4 2 6 
2 6 5 1 9 

3 9 13 0 7 

4 1 3 8 3 7 

5 3 8 9 5 
6 7 4 7 10 
7 9 4 5 19 
8 1 7 4 8 
9 11 9 0 15 

10 0 8 0 14 
11 0 11 3 14 
12 10 10 14 9 

13 8 1 0 13 8 

14 3 8 2 5 

15 3 1 0 6 7 
16 14 6 3 11 
1 7 13 8 4 7 
18 13 11 3 11 
19 9 6 10 8 

20 5 15 9 4 

2 1 9 15 4 13 

22 7 14 

23 4 21 
24 4 14 
25 0 12 
26 8 3 
27 9 11 
28 0 12 
29 0 12 
30 15 11 
31 3 8 

32 3 11 
33 14 13 
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NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

34 17 
35 1 

36 4 
37 15 
38 0 
39 1 

40 4 
41 0 

42 0 
43 1 
44 11 
45 25 
46 11 

Average DPM 7 9 6 
Standard 4 3 6 

Deviation, DPM 
Maximum DPM 14 15 25 

Action Limit, 700 
DPM 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Table 12-4-12. Annex 213A - Final Status Survey Summary 
for ADDITIONAL SELECT SAMPLES 
Bui l ding: NMRC Rockville Annex 
Survey Unit or Room Number: 213A 
Survey Date : 2/17/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 An2.lyses for Residual Contamination 

Sample Nwnber DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 5 14 68 9 

2 6 5 21 10 
') 9 13 6 9 .J 

4 13 8 25 9 

5 3 8 3 7 

6 7 4 52 4 
7 9 4 7 8 

8 1 7 14 7 

9 11 9 1 5 
10 0 8 6 12 
11 0 11 
12 10 10 

13 8 10 
14 3 8 

15 3 10 

16 14 6 

17 13 8 

18 13 11 
19 9 6 

20 5 15 
21 9 15 

Average DPM 7 9 20 8 

Standard 4 3 23 2 
Deviation, DPM 

Max i mum DPM 14 15 68 12 
Ac t ion .Limi t, 700 700 

DPM 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Figure 12-4-4; Grid Map for Rockville Annex, Room 213A 
Survey date: 2/17/00 
Survey results: background < 15 DPM; H-3 and C-14 < 19 DPM 
R1-R45 = random statistical sample locations 
C1-C5 = additional select sample locations 
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NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

Table 12-4-13. Annex 213B - Final status Survey Summary 
for 100%-COVERAGE (SAMPLES #1-#44) 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 213B 
Survey Date: 2/15/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H- 3 C-14 

1 2 4 16 3 23 
2 12 5 5 1 
3 30 8 13 5 

4 22 2 23 7 

5 1 3 6 7 8 
6 27 8 1 7 
7 23 3 9 12 
8 17 7 8 6 

9 27 7 8 9 

10 8 9 0 15 
11 28 4 3 11 
12 17 11 9 10 

13 8 7 8 7 
14 11 7 13 14 
15 17 1 2 18 11 
16 16 8 5 11 
17 22 4 29 7 

18 14 15 0 11 

19 31 7 17 6 

20 6 7 16 5 

21 13 9 14 9 
22 3 17 
23 9 9 

24 0 18 
25 3 17 
26 11 12 
27 14 8 
28 16 8 
29 8 14 
30 13 9 

31 8 8 

32 11 12 
33 0 15 

L56 



NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

34 12 
35 10 
36 2 
37 13 
38 7 
39 0 
40 5 
41 19 
42 2 

43 8 
44 0 

Average DPM 18 8 9 
Standard 8 4 7 

Deviation, DPM 
Maximum DPM 31 16 29 

Action Limit, 700 
DPM 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Table 12-4-14. Annex 213B - Final status Survey Summary 
for ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 213B 
Survey Date: 2/15/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Nwnber DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 24 16 9 14 
2 12 5 4 11 
3 30 8 17 6 
4 22 2 12 8 
5 13 6 12 6 

6 27 8 49 7 
7 23 3 13 12 
8 17 7 4 6 
9 27 7 11 9 

10 8 9 21 11 
11 28 4 
12 17 11 
13 8 7 
14 11 7 
15 17 12 
16 16 8 

17 22 4 
18 14 15 
19 31 7 

20 6 7 

21 13 9 
Average DPM 18 8 15 9 

Standard 8 4 13 3 
Deviation, DPM 

Maximum DPM 31 16 49 14 
Action Limit, 700 700 

DPM 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

12-4-5: Grid Map for Rockville Annex, 
date: 2/15/00 

Room 213B 

results: background < 31 DPM; H-3 and 
random statistical sample locations 

= additional select sample locations 

C-14 < 49 DPM 
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NMRC Rockville Annex Radiological (0&0) 
Final Status Survey Report, April 2000 

Table 12-4-15. Annex 218 - Final Status Survey Summary for 
100%-COVERAGE (SAMPLES #1-#38) 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 218 
Survey Date: 2/15/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Nwnber DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 24 16 11 4 
2 12 5 0 1 2 
3 30 8 8 14 
4 22 2 28 9 

5 13 6 12 13 
6 27 8 7 6 
7 23 3 13 12 
8 17 7 7 15 
9 27 7 18 14 

10 8 9 17 10 
11 28 4 10 8 
12 17 11 13 5 
13 8 7 22 7 
14 11 7 10 7 
15 17 12 12 1 7 
16 16 8 8 10 
17 22 4 5 18 
18 14 15 0 10 
19 31 7 14 2 
20 6 7 19 11 
21 13 9 17 9 
22 5 9 
23 24 8 
24 19 6 
2 5 9 6 
26 14 8 
27 4 10 
28 10 11 
29 8 9 
30 7 9 
31 9 14 
32 18 12 
33 6 15 
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34 5 
35 11 

36 6 
37 18 
38 4 

Average DPM 18 8 11 
Standard 8 4 6 

Deviation, DPM 
Maximum DPM 31 16 28 

Action Limit, 700 
DPM 
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NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

Table 12-4-16. Annex 218 - Final Status Survey Summary for 
ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 218 
Survey Date: 2/15/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 24 16 6 15 
2 12 5 6 15 
3 30 8 12 3 
4 22 2 15 5 
5 13 6 3 14 
6 27 8 
7 23 3 
8 17 7 
9 27 7 

10 8 9 
11 28 4 
12 17 11 
13 8 7 
14 11 7 
15 17 12 
16 16 8 
17 22 4 

18 14 15 
19 31 7 

20 6 7 
21 13 9 

Average DPM 18 8 8 10 
Standard 8 4 5 6 

Deviation, DPM 
Maximum DPM 31 16 15 15 

Action Limit, 700 700 
DPM 
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NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

Figure 12-4-6: Grid Map for Rockville Annex, Room 218 
Survey date: 2/15/00 
Survey results: background < 31 DPM; H-3 and C-14 < 28 DPM 
R1-R38 = random statistical sample locations 
CI-C5 = additional select sample locations 
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NMRC Rockville Annex Radiological (0&0) 
Final Status Survey Report, April 2000 

Table 12-4-17. Annex 218A - Final Status Survey Summary 
for 100%-COVERAGE (SAMPLES #1-#27) 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 218A 
Survey Date: 2/15/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination; Action Limit = 
700 dpm 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 24 16 8 12 
2 12 5 18 11 
3 30 8 20 12 
4 22 2 13 15 
5 13 6 7 14 
6 27 8 14 8 

7 23 3 6 11 
8 17 7 13 16 
9 27 7 6 11 

10 8 9 14 7 

11 28 4 20 14 
12 17 11 4 8 

13 8 7 14 7 

14 11 7 2 6 
15 17 12 13 12 
1 6 16 8 25 13 
17 22 4 11 10 
18 14 15 15 9 

19 31 7 14 7 

20 6 7 7 14 
21 13 9 27 7 

22 40 5 

23 0 14 
24 0 10 
25 1 9 
26 13 13 
27 26 14 

Average DPM 18 8 13 11 

Standard 8 4 9 3 
Deviation, DPM 

Maximum DPM 31 16 40 1 6 
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NMRC Rockville Annex Radiological (D&D) 
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Table 12-4-18. Annex 218A - Final Status Survey Summary 
for ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 218A 
Survey Date: 2/15/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 24 16 0 10 
2 12 5 18 13 
3 30 8 8 12 
4 22 2 21 13 
5 13 6 12 8 
6 27 8 
7 23 3 
8 17 7 
9 27 7 

10 8 9 

11 28 4 
12 17 11 
13 8 7 

14 11 7 
15 17 12 
16 16 8 

17 22 4 
18 14 15 
19 31 7 
20 6 7 
21 13 9 

Average DPM 18 8 12 11 

Standard 8 4 8 2 
Deviation, DPM 

Maximwn DPM 31 16 21 13 
Action Limit, 700 700 

DPM 
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NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

Figure 12-4-7: Grid Map for Rockville Annex, Room 218A 
Survey date: 2/15/00 
Survey results: background < 31 DPM; H-3 and C-14 < 40 DPM 
R1-R27 = random statistical sample locations 
CI-C5 = additional select sample locations 
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NMRC Rockville Annex Radiological (0&0) 
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Table 12-4-19. Annex 219B - Final status Survey Summary 
for 100%-COVERAGE (SAMPLES #1-#27) 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 218B 
Survey Date: 2/15/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination; Action Limit = 

700 dpm 
Sample Number DPM, Background DPM, H-3 DPM, C-14 

H-3 C-14 
1 24 16 1 14 
2 12 5 12 12 
3 30 8 2 13 
4 22 2 4 6 

5 13 6 0 12 
6 27 8 0 17 
7 23 3 6 9 
8 17 7 7 9 
9 27 7 15 9 

1 0 8 9 10 29 
11 28 4 8 8 

12 17 11 15 5 
13 8 7 11 8 

14 11 7 2 19 
15 17 12 8 9 
16 16 8 3 14 
17 22 4 2 10 
18 14 15 7 13 
19 31 7 9 10 
20 6 7 8 12 
21 13 9 1 8 
22 7 7 

23 6 7 
24 7 14 
25 10 4 
26 2 5 
27 7 12 

Average DPM 18 8 6 11 
Standard 8 4 4 5 

Deviation, DPM 
Maximum DPM 31 16 15 29 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Table 12-4-20. Annex 2188 - Final Status Survey Summary 
for ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 218B 
Survey Date: 2/15/00 J Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, B-3 DPM, C-14 
H-3 C-14 

1 24 16 16 17 
2 12 5 1 9 

3 30 8 5 8 
4 22 2 10 19 
5 13 6 12 10 
6 27 8 
7 23 3 
8 17 7 

9 27 7 
10 8 9 
11 28 4 
12 17 11 
13 8 7 

14 11 7 
15 17 12 
16 16 8 
17 22 4 

18 14 15 
19 31 7 
20 6 7 
21 13 9 

Average DPM 18 8 9 13 
Standard 8 4 6 5 

Deviation, DPM 
Maximum DPM 31 16 16 19 

Action Limit, 700 700 
DPM 

168 



NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Figure 12-4-8: Grid Map for Rockville Annex, Room 2188 
Survey date: 2/15/00 
Survey results: background < 31 DPMi H-3 and C-14 < 19 DPM 
RI-R27 = random statistical sample locations 
C1-C5 = additional select sample locations 
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NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

Table 12-4-21. Annex 219-1 - Final Status Survey Summary 
for RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 219-1 
Survey Date: 2/3/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 17 12 19 10 
2 13 20 6 .25 
3 5 12 38 11 

4 15 11 17 16 
5 12 9 23 16 
6 11 12 10 3 

7 19 10 37 3 
8 17 12 35 11 
9 33 8 14 9 

10 57 5 32 20 
11 18 9 13 2 
12 34 8 11 8 
13 11 20 28 10 
14 19 11 20 6 

15 15 14 10 16 
16 17 9 26 2 
17 19 9 26 10 
18 5 24 25 13 

19 8 6 34 6 

20 18 41 117 8 

21 15 8 12 19 
Average DPM 18 13 26 11 

Star:dard 11 8 23 6 
Deviation, DPM 

Maximum DPM 57 41 117 25 
Action Limit, 700 700 

D?M 
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NMRC Rockville Annex Radiological (0&0) 
Final status Survey Report, April 2000 

Table 12-4-22. Annex 219-1 - Final Status Survey Summary 
for ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 219-1 
Survey Date: 2/3/00 I count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C- 14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 17 12 19 10 
2 13 20 34 2 
3 5 12 46 12 
4 15 11 30 4 
5 12 9 14 11 
6 11 12 34 2 
7 19 10 40 12 
8 17 12 17 4 
9 33 8 4 11 

10 57 5 39 6 
11 18 9 10 20 
12 34 8 16 6 

13 11 20 25 5 
14 19 11 71 27 
15 15 14 27 6 
16 17 9 12 13 
17 19 9 
18 5 24 
19 8 6 
20 18 41 
21 15 8 

Average DPM 18 13 27 9 
Star..dard 11 8 17 7 

Deviation, DPM 
Maximum U::JM 57 41 71 27 

Act i on Limi t , 700 700 
D?M 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

12-4-9: Grid Map for Rockville Annex, Room 219-1 
date: 2/3/00 

Figure 
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results: background < 57 DPMi H-3 and C-14 < 117 

random statistical sample locations 
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NMRC Rockville Annex Radiological (D&D) 
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Table 12-4-23. Annex 219-2 - Final Status Survey Summary 
for RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 219-2 
Survey Date: 2/3/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-1 4 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 17 12 26 10 
2 13 20 19 13 
3 5 12 16 10 
4 15 11 16 21 
5 12 9 18 7 

6 11 12 51 14 
7 19 10 9 11 
8 17 12 0 13 
9 33 8 11 11 

10 57 5 25 16 
11 18 9 20 18 

12 34 8 3 15 
13 11 20 45 12 
1 4 19 11 21 17 
15 15 14 25 9 
Hi 17 9 28 9 
l ' I 19 9 53 2 
18 5 24 33 5 
19 8 6 27 7 

20 18 41 47 16 
21 15 8 12 6 

Average DPM 18 13 24 12 

Standard 11 8 15 5 
Deviation, DPM 

Maximum DPM 57 41 5 3 21 
Action Limi t, 700 700 

DPM 
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NMRC Rockville Annex Radiological (0&0) 
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Table 12-4-24. Annex 219-2 - Final Status Survey Summary 
for ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 219-2 
Survey Date: 2/3/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 17 12 21 13 
2 13 20 15 12 
3 5 12 11 4 
4 15 11 15 9 

5 12 9 17 6 

6 11 12 46 5 
7 19 10 27 14 
8 17 12 47 14 
9 33 8 7 21 

10 57 5 7 16 
11 18 9 35 8 
12 34 8 40 14 
13 11 20 10 8 
14 19 11 2 11 
15 15 14 22 21 
16 17 9 15 8 
17 19 9 28 10 
18 5 24 41 4 
19 8 6 
20 18 41 
21 15 8 

Average DPM 18 13 23 11 
Standard 11 8 14 5 

Deviation, DPM 
Maximum DPM 57 41 47 21 

Action Limit, 700 700 
DPM 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Figure 12-4-10: Grid Map for Rockville Annex, Room 219-2 
Survey date: 2/3/00 
Survey results: background < 57 DPM; H-3 and C-14 < 53 DPM 
RI-R21 = random statistical sample locations 
CI-C18 = additional select sample locations 
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Table 12-4-25. Annex 219A - Final Status Survey Summary 
for RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 219A 
Survey Date: 2/3/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample. Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 17 12 2 5 9 
2 13 20 40 4 
3 5 12 17 10 
4 15 11 25 20 
5 12 9 60 2 
6 11 12 41 8 
7 19 10 27 10 
8 17 12 7 12 
9 33 8 18 10 

10 57 5 58 8 
11 18 9 32 11 
12 34 8 29 7 

13 11 20 34 12 
14 19 11 36 5 

15 15 14 46 8 
16 17 9 SO 19 
17 19 9 33 9 
18 5 24 66 1 
19 8 6 22 17 
20 18 41 7 16 
21 15 8 38 14 

Average DPM 18 13 34 10 

Standard 11 8 16 5 
Deviation, DPM 

Maximum DPM 57 41 66 20 
Action Limi t I 700 700 

DPM 
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Table 12-4-26. Annex 219A - Final Status Survey Summary 
for ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 219A 
Survey Date: 2/3/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 17 12 17 7 
2 13 20 .1 3 11 
3 5 12 19 14 
4 15 11 18 12 
5 12 9 52 0 
6 11 12 24 10 
7 19 10 80 6 
8 17 12 22 8 

9 33 8 56 16 
10 57 5 24 20 
11 18 9 18 15 
12 34 8 21 52 
13 11 2 0 57 54 
14 19 11 50 15 
15 15 14 18 13 
16 17 9 33 6 
17 19 9 15 30 
18 5 24 25 13 
19 8 6 20 10 
20 18 41 44 16 
21 15 8 63 7 
22 59 9 
23 13 12 

Average DPM 18 13 33 15 
Standard 11 8 20 13 

Deviation, DPM 
Maximum DPM 57 41 80 54 

Action Limit, 700 700 
DPM 
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NMRC Rockville Annex Radiological (O&D) 
Final Status Survey Report, April 2000 

12-4-11: Grid Map for Rockville Annex, Room 219A 
date: 2/3/00 
results: background < 57 DPM; H-3 and C-14 < 80 DPM 

random statistical sample locations 
= additional select sample locations 
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Table 12-4-27. Annex 219B - Final Status Survey Summary 
for RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockvi lle Annex 

Survey Unit or Room Number: 219B 
Survey Date: 2/3/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 12 14 71 93 
2 4 19 44 83 
3 33 13 44 104 
4 37 20 22 10 
5 49 15 37 5 
6 8 13 13 18 
7 16 20 68 5 
8 21 17 14 11 

9 32 8 27 3 
10 25 24 1 13 
11 20 11 31 14 
12 21 7 44 38 
13 23 35 2 15 
14 18 13 1 16 
15 25 9 21 10 
16 15 17 13 15 
17 17 11 17 39 
18 14 48 70 14 
19 22 11 17 42 
20 16 12 31 21 
21 10 19 36 19 

Average DPM 21 17 30 28 
Standard 10 9 21 29 

Deviation, DPM 
Maximum DPM 49 48 71 104 

Action Limi t , 700 700 
DPM 
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Table 12-4-28. Annex 219B - Final Status Survey Summary 
for ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 219B 

Survey Date: 2/3/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, B-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, B-3 DPM, C-l4 
H-3 C-14 

1 12 14 33 20 

2 4 19 33 7 

3 33 13 57 11 
4 37 20 31 15 
5 49 15 23 11 
6 8 13 37 15 
7 16 20 13 12 
8 21 17 61 5 
9 32 8 34 11 

10 25 24 29 10 
11 20 11 30 16 
12 21 7 19 11 

1 3 23 35 17 16 
14 18 13 14 13 
15 25 9 24 14 
16 15 17 25 9 

17 17 11 16 16 
18 14 48 42 22 
19 22 11 42 17 
20 16 12 

21 10 19 

Average DPM 21 17 31 13 
Standard 10 9 13 4 

Deviation, DPM 
Maximum DPM 49 48 61 22 

Action Limi t , 700 700 
DPM 
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Table 12-4-29. Annex 219B - Final Status Survey Summary 
for QUALITY CONTROL SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 219B 

QUAL I TY CONTROL SAMPLES 
Survey Date: 2/3/00 I Coun t T irnes : 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 12 14 2 12 
2 4 19 8 4 
3 33 13 13 13 
4 37 20 4 8 
5 49 15 14 40 
6 8 13 9 1 
7 16 20 2 21 
8 21 17 9 8 
9 32 8 6 7 

10 25 24 9 13 
11 20 11 11 15 
12 21 7 0 7 
13 23 35 4 14 
14 18 13 10 12 
15 25 9 7 44 
16 15 17 15 14 
17 17 1 1 10 16 

18 14 48 
19 22 11 
20 16 12 
21 10 19 

Average DPM 21 17 8 15 
Standard 10 9 4 11 

Deviation, DPM 
Maximum DPM 49 48 15 44 

Action Limit, 700 700 
DPM 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

12-4-12: Grid Map for Rockville Annex, Room 219B 
date: 2/7/00 
results: background < 49 DPM; H-3 and C-14 < 71 DPM 

random statistical sample locations 
= additional select sample locations 
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Table 12-4-30. Annex 220-1 - Final Status Survey Summary 
for RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockvi lle Annex 

Survey Unit or Room Number: 220-1 
Survey Date: 2/2/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 24 8 15 25 
2 34 13 13 8 
3 40 11 11 11 
4 26 9 8 9 

5 15 18 9 0 2 
6 13 15 44 8 
7 13 10 50 7 
8 10 36 32 7 

9 53 27 0 34 
10 8 17 5 22 
11 17 18 19 15 
12 22 4 8 8 

13 25 10 77 14 
14 15 21 19 32 
15 2 1 6 46 17 
16 16 8 41 14 
17 17 10 24 23 
18 8 4 23 7 

19 3 29 25 13 
20 23 10 43 2 
21 12 10 41 10 

Average DPM 20 14 30 14 
Standard 12 8 23 9 

Deviation, DPM 
Maximum DPM 53 36 90 34 

Action Limit, 700 700 
DPM 
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Table 12-4-31. Annex 220-1 - Final Status Survey Summary 
for ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 220-1 
Survey Date: 2/2/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-l4 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 24 8 34 5 
2 34 13 39 49 
3 40 11 29 13 
4 26 9 126 0 

5 15 18 19 15 
6 13 15 35 7 

7 13 10 8 10 
8 10 36 17 1 0 

9 53 27 87 10 
10 8 17 18 9 

11 17 18 25 8 
12 22 4 19 9 

13 25 10 
14 15 21 
15 21 6 
16 16 8 

17 17 10 
18 8 4 

19 3 29 

20 23 10 

21 12 10 
Average DPM 20 14 38 12 

Standard 12 8 34 12 
Deviation, DPM 

Maximum DPM 53 36 126 49 

Act i on Limi t, 700 700 
DPM 
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12-4-13: Grid Map for Rockville Annex, Room 220-1 
date: 2/3/00 
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Table 12-4-32. Annex 220-2 - Final status Survey Summary 
for RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 220-2 
Survey Date: 2/2/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 24 8 10 8 

2 34 13 10 6 
3 40 11 15 9 
4 26 9 22 6 
5 15 1 8 11 6 

6 13 15 2 5 
7 13 10 14 11 
8 10 36 19 5 
9 53 27 10 13 

10 8 17 3 14 
11 17 18 13 4 
12 22 4 0 19 
13 25 10 7 6 
14 15 21 0 10 
15 2 1 6 12 11 
16 16 8 0 15 
17 17 10 18 10 
18 8 4 14 27 
19 3 29 26 15 
20 23 10 7 12 
2 1 12 10 9 3 

Average DPM 20 14 11 10 
Standard 12 8 7 6 

Deviation, DPM 
Maximum DPM 53 36 26 27 

Action Limit, 700 700 
DPM 
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Table 12-4-33. Annex 220-2 - Final Status Survey Summary 
for ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 220-2 
Survey Date: 2/2/00 I Count Times; 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 24 8 0 10 
2 34 13 0 15 
3 40 11 14 11 
4 26 9 17 7 
5 15 18 19 18 
6 13 15 5 11 
7 13 10 7 21 
8 10 36 14 22 
9 53 27 4 12 

10 8 17 3 43 

11 17 18 6 14 
12 22 4 4 62 
13 25 10 21 33 
14 15 21 11 15 
15 21 6 23 73 
16 16 8 5 15 
17 17 10 21 5 
18 8 4 6 13 
19 3 29 20 35 
20 2 3 10 
21 12 10 

Average DPM 20 14 11 23 
Star.dard 12 8 8 19 

Deviation, DPM 
Maximum DPM 53 36 23 73 

Action Limit, 700 700 
DPM 
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Figure 12-4-14: Grid Map for Rockville Annex, Room 220-2 
Survey date: 2/2/00 
Survey results: background < 53 DPMi H-3 and C-14 < 73 DPM 
RI-R21 = random statistical sample locations 
Cl-C19 = additional select sample locations 
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Table 12-4-34. Annex 220-3 - Final Status Survey Summary 
for 100% Coverage 
Building: NMRC Rockville Anne x 

Survey Unit or Room Number: 220-3 
Survey Date: 2/2/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Nwnber DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 24 8 17 9 

2 34 13 15 9 

3 40 11 14 10 
4 26 9 19 6 

5 15 18 13 6 

6 13 15 13 13 
7 13 10 22 10 
8 10 36 43 5 
9 53 27 0 19 

10 8 17 8 8 

11 17 18 23 7 

12 22 4 42 7 

13 25 10 19 6 

14 15 21 13 16 

15 21 6 14 6 
16 16 8 16 6 
17 1 7 10 9 13 
18 8 4 7 10 
19 3 29 18 13 
20 23 10 12 35 
21 12 10 

Average DPM 20 14 17 11 

Standard 12 8 10 7 
Deviation , DPM 

Maximum DPM 53 36 43 35 
Action Limit, 700 700 

DPM 
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Table 12-4-35. Annex 220-3 - Final Status Survey Summary 
for ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 220-3 
Survey Date: 2/2/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses f or Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 24 8 6 13 
2 34 13 18 17 
3 40 11 48 9 

4 26 9 69 8 

5 15 18 8 6 
6 13 15 16 13 
7 13 10 11 6 
8 10 36 0 15 
9 53 27 26 9 

10 8 17 
11 17 18 
12 22 4 

13 25 1 0 
14 15 21 
15 21 6 

16 16 8 

17 17 10 
18 8 4 
19 3 29 
20 23 10 
2 1 12 10 

Average DPM 20 14 22 11 
Standard 12 8 22 4 

Deviation, DPM 
Maximum DPM 53 36 69 17 

Action Limi t, 700 700 
DPM 
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Figure 12-4-15: Grid Map for Rockville Annex, Room 220-3 
Survey date: 2/2/00 
Survey results: background < 53 DPMi H-3 and C-14 < 69 DPM 
Rl-R21 = random statistical sample locations 
Cl-C9 = additional select sample locations 
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Table 12-4-36. Annex 221 - Final Status Survey Summary for 
RANDOM STATISTICAL SAMPLES 
Building: NMRC Roc kville Annex 

Survey Unit or Room Number: 221 
Survey Date: 2/1/00 ( 1440-1530) I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Bac kground, H-3 and 
C-14 Analyses fOL Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 49 8 20 2 4 
2 21 12 10 2 2 
3 20 7 1 7 5 1 
4 5 18 35 28 
5 43 30 41 45 
6 5 24 22 10 
7 14 29 15 10 
8 10 22 24 96 
9 20 13 20 33 

10 8 22 9 8 

11 22 17 30 32 
12 13 22 50 11 
13 18 15 24 26 
14 15 26 5 23 
15 3 0 13 2 0 11 
16 45 76 28 20 
17 27 54 47 30 
18 16 33 19 20 

19 20 17 32 8 

20 11 34 11 19 
21 19 42 12 10 

Average DPM 21 25 23 26 
Standard 12 16 12 20 

Deviation, DPM 
Maximum DPM 49 76 50 96 

Action Limi t, 700 700 
DPM 
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Table 12-4-37. Annex 221 - Final Status Survey Summary for 
ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 221 
Survey Date: 2/3/00 I Count Times: 1 minute 
Liquid Sc in tillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 49 8 38 336 
2 21 12 20 17 
3 20 7 87 13 
4 5 18 52 26 
5 43 30 45 298 
6 5 24 
7 14 29 
8 10 22 
9 20 13 

10 8 22 
11 22 17 
12 13 22 
1 3 18 15 
14 15 26 
15 30 13 
16 45 76 
17 27 54 
18 16 33 
19 20 17 
2 0 11 34 
21 19 42 

Average DPM 2 1 25 48 138 
Standard 12 16 25 164 

Deviation, DPM 
Maximum DPM 49 76 87 336 

Action Li mi t, 0 700 700 
DPM 

193 



NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Figure 12-4-16: Grid Map for Rockville Annex, Room 221 
Survey date: 2/2/00 
Survey Lesults: background < 53 DPMi H-3 and C-14 < 69 DPM 
Rl-R2I = random statistical sample locations 
CI-C9 = additional select sample locations 
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XII. APPENDIX E 

Appendix E-S. ROCKVILLE ANNEX, FIRST FLOOR IMPACTED CLASS 3 
AREAS AND OTHER AREAS 

~ Location: NMRC Rockville Annex, First Floor Impacted 
Class 3 Areas and Other Areas 

~ Monitoring Date(s): 8, 11, 14, 16, 17 Feb OOi and 28 

Mar 00 

~ Radioactive Contaminants of Concern: Beta- and 

gamma-radiation emitters, Tritium (H-3), Carbon-14 

(C-14), Phosphorus-32 (P-32), Sulfur-35 (S-35), and 

Chromium-51 (Cr-51). 

~ Minimum Control Beta Swipe Locations (performed for 
every survey unit): (1) floor at door in rOOID; (2) 
floor at door outside rOOIDi (3) doorknob in room; 
(4) doorknob outside room; and (5) light switch 
inside room. 

~ Survey Instrument Information: 
Beta meters -- serial numbers (background CPM) : 
11030 «100CPM), 54537 «100 CPM) 
Gamma meters -- serial numbers (background CPM) : 
114886 «300 CPM), 121730 «200 CPM) , 121886 «300 
CPM) 
Liquid Scintillation Counter: Packard 2500TR, SIN 
403848 

~ Radiation-detection Action Limits: 
2 to 3 times background for beta and gamma scans 
500 - 700 dpm or higher for either H-3 or C-14 beta 
swipes counted using a liquid scintillation counter 

~ Summary of Radiological Scans and Swipe Results: 
Background level for all beta and gamma scans 
All H-3 and C-14 beta swipe results below Action 
Limits 
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~ Contamination and Remedial Actions: In laboratory 
115, swipe results revealed residual tritium (H-3) 
contamination in a two-basin sink that was 
designated for disposing aqueous, radioactive liquid 
waste. Decontamination efforts included the removal 
of plumbing fixtures and pipes underneath the sink 
basin, extending from the sink drain to the wall 
connection. The removed fixtures and piping were 
disposed as radioactive waste. Decontamination 
efforts were completed for the remaining stub 
section of drainpipe beneath the sink. After 
several iterations of decontamination efforts, the 
final swipe results for the inside surface of the 
cut-off drainpipe were on the order of 3,000 to 
6,000 dpm. Remediation surveys for adjacent areas 
within the survey unit yielded satisfactory results. 
The results revealed that decontamination efforts 
for the sink were successful, resulting in 
background-level swipe results. The residual
contamination level on the inside surface of the 
drainpipe stub (3 x 10 3 to 6 X 103 dpm) was 
approximately 20,000 times lower than the regulatory 
limit for residual tritium contamination (1.2 x lOR 
dpm). The residual-contamination levels for the 
sink and drainpipe stub meet the regulatory-release 
criteria for unrestricted use. 

~ Conclusion: The radiological monitoring results for 
all survey units addressed in this section meet the 
criteria for release for unrestricted use. 
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TABLE 12-5-1. RADIOLOGICAL FINAL STATUS SURVEY SUMMARIES 
NMRC Rockville Annex 

First Floor Impacted Class 3 Areas and Other Areas 

Date Room number Beta and/or Maximum Maximum Recommend 
or area Gamma Scan Background Random or Survey Unit 

(Survey Unit) Monitoring beta (8-3 or Control beta for 
C-14) swipe (H-3 or C-14) radiological 

(check if yes) result (DPM) swipe result clearance 
(DPM) (YIN) 

2 / 14 / 0 0 1 1 0-1 '{ 78 1 83 Y 
2/1 4/ 0 0 1 1 0-2 Y 78 1 0 2 Y 
2/11 /00 1 1 0A Y 5L 561 Y 
2/11 / 00 11 0B Y 52 294 Y 
2/16/00 11 1 Y 87 330 Y 

2/1 7 /00 1 1 2 Y 316 2 5 Y 
2 /17/0 0 113 Y 316 128 Y 
2/ 11 /00 11 4 Y 52 174 Y 
2/16/ 00 115 Y 87 18 N 
2/11/00 123 Y 52 48 Y 
2/17/00 124 Y 316 11 1 Y 
2/1 7 /0 0 12 5 Y 3 1 6 20 Y 
2/14/00 126 Y 78 73 Y 
2/11/00 12 7 Y 52 152 Y 
2/14/00 1 28-1 Y 78 33 Y 
2/14/00 128-2 Y 78 1 4 4 Y 
2/14/00 1St Fl oo r Y 127 54 Y 

Hallways 
2/ 22/00 2n d Floor Y 42 76 Y 

Hallways 
2/10/00 stair A y 5 3 50 Y 
3 / 2 8 / 00 S'ta i r B Y 33 48 y 

3/28/00 Loading Y 33 167 Y 
Dock Area 

3/28/00 Loading Y 1 0 18 Y 
Dock 
Stora ge 

3/28/00 
Ha l l y 33 32 Y 
Storage 
Closet 
(near 
RWL) 

2/22/00 
Ra diation y 42 337 Y Waste 
Lo cker 

3/28/00 (RWL) y 33 47 Y 
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Quality Assurance Checklist 

Building number or location: NMRC Rockville Annex, First Floor 
Impacted Areas and Other Areas 
Monitoring Date(s): 9, 11, 14, 16, 17, 22 Feb 00; 28 Mar 00 

Y - Appropriate and satisfactory daily and weekly calibration 
checks were completed for the selected survey monitoring 
equipment and instruments. 

Y - Selected meters with current calibrations for the isotopes of 
concern. 

Y - Survey maps or floor plans (for all survey units) and grid 
maps (for known RAM-use areas) were available. 

Y - Background checks were performed when impacted areas were 
monitored. 

Y - For known RAM-use survey units, additional checks were 
performed (workbenches, shelves, sinks, basins, traps, floor 
at sinks and entrances, wall at hoods and sinks, and/or other 
areas as deemed appropriate) . 

Y - Mean values, single sample values, and background values were 
below the action limits, indicating no contamination was 
found. 

Y - Representative floor plans, sketches, and photographs were 
available. 

Y - Deviation from survey plans and objectives were documented. 

Y - Extent of remediation actions documented. 

Y - All selected survey units passed D&D tests; units are 
recommended for unrestricted release. 

Y - Additional Checks/Data passed D&D tests; unit is recommended 
for unrestricted release. 

Notes: Tests included complying with applicable elements of the 
MARSSIM Final Status Survey checklist, mean-value and single
value comparisons of survey-unit data to action limits (DCGLs), 
mean-value comparison to background, completion of required 
monitoring, and satisfactory scan monitoring results. 

Quality Assurance Leader: Schleurious L. Gaiter, LCDR, MSC, USN 
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Table 12-5-2. Annex 110-1 - Final Status Survey Summary 
for RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 110-1 
Survey Date: 2/14/00 I Count Times : 1 mi nute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 28 2 49 4 
2 47 19 32 11 
3 78 3 14 6 
4 35 15 36 4 
5 41 10 125 9 

6 57 2 22 11 
7 52 9 10 18 
8 72 7 78 2 
9 24 12 47 9 

10 44 8 55 4 
11 45 5 150 4 
12 66 12 42 12 
13 62 5 47 8 

14 38 9 72 7 
15 38 9 118 10 
1 6 33 10 42 6 
17 27 8 33 5 
18 15 10 21 6 

19 41 6 11 4 
20 42 5 20 4 
21 11 18 41 7 

Average DPM 43 9 51 7 

Standard 17 5 38 4 
Deviation, DPM 

Maximum DPM 78 19 150 18 
Action Limit, 700 700 

DPM 
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Table 12-5-3. Annex 110-1 - Final Status Survey Summary 
for ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 110-1 
Survey Date: 2/14/00 I Count Times: 1 minute 
Liquid Sc i nt i llation Swipe Results f or Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 28 2 9 6 
2 47 19 69 11 
3 78 3 93 5 
4 35 1 5 33 4 
5 41 10 89 0 
6 57 2 32 9 
7 52 9 37 14 
8 72 7 183 0 
9 24 12 27 8 

10 44 8 68 7 
11 45 5 19 10 
12 66 12 36 4 
13 62 5 36 1 7 

14 38 9 165 0 
15 38 9 36 6 

16 33 10 
17 27 8 

18 15 10 
19 41 6 
20 42 5 
21 11 18 

Average DPM 43 9 62 7 

Standard 17 5 52 5 
Deviation, DPM 

Maximum DPM 78 19 183 17 

Action Limit, 700 700 
DPM 
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Figure 
Survey 
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RI-R21 
C1-C15 

NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

12-5-1: Grid Map for Rockville Annex, Room 110-1 
date: 2/14/00 
results: background < 78 DPM; H-3 and C-14 < 183 DPM 

random statistical sample locations 
= additional select sample locations 
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NMRC Rockville Annex Radiological (D&D) 
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Table 12-5-4. Annex 110-2 - Final Status Survey Summary 
for RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 110-2 
Survey Date: 2/14/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results f or Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, B-3 DPM, C-14 
H-3 C-14 

1 28 2 44 12 
2 47 19 16 9 
3 78 3 29 8 
4 35 15 43 9 
5 41 10 81 4 
6 57 2 48 5 
7 52 9 26 18 
8 72 7 32 12 
9 24 12 19 6 

10 44 8 34 23 
11 45 5 19 7 

12 66 12 35 12 
13 62 5 18 7 

14 38 9 5 15 
15 38 9 31 11 
16 33 10 93 9 
17 27 8 42 7 

18 15 10 84 9 

19 41 6 34 4 
20 42 5 27 14 
21 11 18 56 9 

Average DPM 43 9 39 10 
Standard 17 5 23 5 

Deviation, DPM 
Maximum DPM 78 19 93 23 

Action Limi t, 700 700 
DPM 
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Table 12-5-5. Annex 110-2 - Final Status Survey Summary 
for ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 110-2 
Survey Date: 2/14/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results f or Background, H- 3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 28 2 102 11 
2 47 19 27 7 
3 78 3 11 8 

4 35 15 22 11 
5 41 10 63 10 
6 57 2 14 8 
7 52 9 85 3 

8 72 7 1 6 5 
9 24 12 20 8 

10 44 8 1 3 11 
11 45 5 15 9 

12 66 12 25 11 
13 62 5 11 10 
1 4 38 9 21 2 
1 5 38 9 29 5 
16 33 10 52 10 
17 27 8 41 12 
18 15 10 21 14 

19 41 6 15 14 
20 42 5 

21 11 18 
Average DPM 43 9 32 9 

Standard 17 5 26 3 
Deviation, DPM 

Maximum DPM 78 19 102 14 
Action Limit, 700 700 

DPM 
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Figure 
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C1-C21 

NMRC Rockville Annex Radiological (0&0) 
Final Status Survey Report, April 2000 

12-5-2: Grid Map for Rockville Annex, 
date: 2/14/00 
results: background < 78 DPMj H-3 and 

random statistical sample locations 
= additional select sample locations 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Table 12-5-6. Annex 1l0A - Final Status Survey Summary for 
RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockville Annex 

---
Survey Unit or Room Number: 110A 
Survey Date: 2/11/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 31 1 25 9 
2 19 5 77 0 
3 49 15 122 2 
4 42 2 150 4 
5 11 7 71 6 

6 45 5 42 11 
7 32 3 1 9 8 0 
8 30 6 66 8 
9 31 8 293 0 

10 23 7 64 1 
11 20 7 30 9 

12 19 12 7 5 0 
13 14 11 251 4 

1 4 2 7 2 478 0 
15 26 15 15 8 

16 25 8 183 0 

17 9 11 158 0 
18 12 15 23 2 
19 52 9 94 4 
20 2 9 11 125 10 
21 46 6 42 4 

Average DPM 28 8 123 4 
Standard 13 4 112 4 

Deviation, DPM 
Maximum DPM 52 15 478 11 

Action Limit, 700 700 
DPM 
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NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

Table 12-5-7. Annex 1l0A - Final status Survey Summary for 
ADDITIONAL SELECT SAMPLES 
Buildi ng : NMRC Rockville Annex 
Survey Unit or Room Number: 110A 
Survey Date: 2/11/00 I Count Times : 1 mi nute 
Liquid Scintillation Swipe Results f or Background, H-3 and 
C-14 Analyses for Residua l Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C- 14 
H-3 C-14 

1 31 1 167 0 

2 19 5 75 9 
3 49 15 561 0 

4 42 2 284 0 
5 11 7 98 2 
6 45 5 89 7 
7 3 2 3 14 14 
8 30 6 23 6 

9 3 1 8 72 1 
10 23 7 38 13 
11 20 7 
12 19 12 
13 14 11 
14 27 2 
15 26 15 
1 6 25 8 
17 9 11 
18 12 15 
19 52 9 

20 29 11 

21 46 6 
Average DPM 28 8 142 5 

Standard 13 4 167 5 
Deviation, DPM 

Maximum DPM 52 15 561 14 
Action Limi t, 700 700 

DPM 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

12-5-3: Grid Map for Rockville Annex, 
date: 2/11/00 

Room Il0A 

results: background < 52 DPM; H-3 and 
random statistical sample locations 

= additional select sample locations 

C-14 < 561 DPM 
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NMRC Rockville Annex Radiological (0&0) 
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Table 12-5-8. Annex 110B - Final Status Survey Summary for 
RANDOM STATISTICAL SAMPLES 
Build ing : NMRC Rockville Annex 

Survey Unit or Room Number: 110B 
Survey Date: 2/11/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Nwnber DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 31 1 26 12 
2 19 5 93 8 

3 49 15 105 8 

4 42 2 10 14 
5 11 7 85 7 
6 45 5 107 5 
7 32 3 63 11 
8 30 6 61 7 
9 31 8 56 8 

10 23 7 64 8 
11 20 7 51 7 
12 19 12 59 11 
13 14 11 98 1 

14 27 2 59 5 
15 26 15 134 8 

16 25 8 79 11 
17 9 11 46 4 
18 12 15 104 1 
19 52 9 52 11 
20 29 11 83 1 
2 1 46 6 32 11 

Average DPM 2 8 8 70 8 
standard 13 4 30 4 

Deviation, DPM 
Maximum DPM 52 15 134 14 

Action Limit, 700 700 
DPM 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Table 12-5-9. Annex 110B - Final status Survey Summary for 
ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 110B 
Survey Date: 2/11/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 31 1 134 0 
2 19 5 132 3 
3 49 15 294 0 

4 42 2 270 0 

5 11 7 123 3 
6 45 5 87 7 
7 32 3 66 11 
8 30 6 24 14 
9 31 8 101 10 

10 23 7 14 6 

1 1 20 7 
12 19 12 
13 14 11 
1 4 27 2 
15 26 15 

16 25 8 

17 9 11 
18 12 15 
19 52 9 
20 29 11 
21 46 6 

Average DPM 28 8 125 5 
Standard 13 4 93 5 

Deviation, DPM 
Maximum DPM 52 15 294 14 

Action Limit, 700 700 
DPM 
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NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

12-5-4: Grid Map for Rockville Annex, 
date: 2/11/00 

Room 110B 

results: background < 52 DPMi H-3 and 
random statistical sample locations 

= additional select sample locations 

C-14 < 294 DPM 
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NMRC Rockville Annex Radiological (D&D) 
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Table 12-5-10. Annex 111 - Final Status Survey Summary for 
RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 111 
Survey Date: 2/16/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Bac kground DPM, H-3 DPM, C-14 
H- 3 C-14 

1 87 3 16 9 
2 66 8 38 7 
3 42 10 29 14 
4 51 7 330 0 
5 43 5 4 13 
6 34 4 35 6 
7 54 6 48 9 

8 50 13 87 17 
9 74 0 92 5 

10 63 9 12 12 
11 44 6 18 6 
12 18 9 31 10 
13 37 9 41 4 
14 25 9 48 10 
15 24 15 47 3 
16 15 10 17 9 

17 16 9 12 9 
18 26 4 18 6 
19 33 11 32 8 

20 15 4 26 10 
21 23 5 1 16 

Average DPM 40 7 47 9 

Standard 20 4 69 4 
Deviation, DPM 

Maximum DPM 87 15 330 17 
Action Limit, 700 700 

DPM 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Table 12-5-11. Annex 111 - Final Status Survey Summary for 
ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 111 
Survey Date: 2/16/00 lCount Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 87 3 20 9 

2 66 8 12 12 
3 42 10 12 9 

4 51 7 12 6 

5 43 5 22 14 
6 34 4 10 8 

7 54 6 18 11 
8 50 13 14 11 
9 74 0 13 10 

1 0 63 9 19 7 
11 44 6 58 4 

12 18 9 68 7 

13 37 9 8 17 
14 25 9 42 8 

15 24 15 6 8 

16 15 10 17 6 
17 16 9 26 7 
1 8 26 4 30 12 

19 33 11 25 7 

20 15 4 34 9 

21 23 5 77 8 

22 9 8 

23 26 15 
2 4 13 7 

25 23 3 
Average DPM 40 7 25 9 

Standard 20 4 19 3 
Deviation, DPM 

Maximum DPM 87 15 77 17 
Action Limit, 700 700 

DPM 
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Figure 
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RI-R2I 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

12-5-5: Grid Map for Rockville Annex, Room III 
date: 2/16/00 
results: background < 87 DPM; H-3 and C-14 < 330 DPM 

random statistical sample locations 
= additional select sample locations 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Table 12-5-12. Annex 112 - Final status Survey Summary for 
RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 112 
Surve y Da t e : 2/17/ 00 I Count Times: 1 minute 
Liquid Scinti l lation Swipe Results fo r Background, H- 3 and 
C-14 Analyses for Residual Contamination 

Sample Nwnber DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 28 17 6 8 

2 6 6 11 14 
3 16 3 0 15 
4 33 15 25 6 

5 37 6 16 11 
6 1 6 6 3 8 
7 242 0 5 5 
8 11 11 18 8 
9 58 10 9 11 

10 124 7 3 7 
11 55 6 17 12 

12 31 3 8 15 
13 181 0 15 5 
14 11 8 13 3 8 
15 22 10 12 10 
16 1 80 1 5 13 
17 316 0 12 15 
18 65 0 9 13 
19 19 16 2 8 
20 85 4 0 10 

21 53 9 0 10 
22 20 7 

23 12 13 
24 1 6 9 

25 12 7 

26 8 1 7 
Average DPM 81 7 10 10 

Standard 84 5 7 3 
Devi a t ion, DPM 

Max imum DPM 316 1 7 25 17 
Action Limit, 700 700 

DPM 
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NMRC Rockville Annex Radiological (D&D) 
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Table 12-5-13. Annex 112 - Final Status Survey Summary for 
ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 112 
Survey Date: 2/17/00 I Count Times : 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 28 17 0 16 
2 6 6 8 B 
3 16 3 25 5 
4 33 15 11 B 
5 37 6 21 13 
6 16 6 
7 242 0 
8 11 11 
9 58 10 

1 0 124 7 
11 55 6 
12 31 3 
13 181 0 
1 4 118 13 
15 22 10 
16 180 1 
17 316 0 

18 65 0 
19 19 16 
20 85 4 
21 53 9 

Average DPM 81 7 13 10 
Standard 84 5 10 4 

Deviation, DPM 
Maxim m DPM 316 17 25 16 

Action Limi t, 700 700 
DPM 

215 



NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Figure 12-5-6: Grid Map for Rockville Annex, Room 112 
Survey date: 2/17/00 
Survey results: background < 316 DPM; H-3 and C-14 < 25 DPM 
RI-R26 = random statistical sample locations 
C1-C5 = additional select sample locations 
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NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

Table 12-5-14. Annex 113 - Final Status Survey Summary for 
100% Coverage 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 113 
Survey Date: 2/17/00 I Count Times: 1 minut e 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 28 17 5 8 
2 6 6 6 12 
3 16 3 3 10 
4 33 15 0 10 
5 37 6 6 6 

6 16 6 15 13 
7 242 0 12 10 
8 11 11 9 16 
9 58 10 11 9 

10 124 7 3 8 
11 55 6 0 11 
12 31 3 11 7 

13 181 0 11 13 
1 4 118 1 3 5 11 
15 22 10 6 9 
16 1 80 1 7 2 
17 316 0 3 11 
18 65 0 13 15 
19 19 16 11 9 

20 85 4 11 15 
21 53 9 6 12 
22 24 7 
23 5 11 
24 7 13 
25 4 11 
2 6 15 13 
27 0 10 
28 2 1 1 
29 3 14 
30 4 10 
31 6 7 
32 13 10 
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NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

Table 12-5-15. Annex 113 - Final Status Survey Summary for 
ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockvi lle Annex 
Survey Unit or Room Number: 113 
Su rvey Date: 2/17/00 I Coun t Times : 1 minute 
Liquid Scintillation Swipe Results for Backgro und, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 28 17 4 12 
2 6 6 17 7 
3 16 3 18 5 

4 33 15 12 10 
5 37 6 0 14 
6 16 6 9 1 0 
7 242 0 9 2 
8 11 11 5 7 
9 58 10 5 7 

1 0 12 4 7 15 8 
11 55 6 
12 3 1 3 
1 3 181 0 
1 4 11 8 13 
1 5 22 10 
16 180 1 
17 316 0 
18 65 0 

19 19 16 
20 85 4 

21 53 9 

Average DPM 81 7 9 8 
Standard 84 5 6 3 

Deviation, DPM 
Maximum DPM 316 17 18 14 

Action Limit, 700 700 
DPM 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

12-5-7: Grid Map for Rockville Annex, Room 113 
date: 2/17/00 
results: background < 316 DPMi H-3 and C-14 < 128 DPM 

random statistical sample locations 
= additional select sample locations 
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NMRC Rockville Annex Radiological (0&0) 
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Table 12-5-16. Annex 114 - Final status Survey Summary for 
RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 11 4 
Survey Date: 2/1 1 /00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 31 1 12 5 
2 19 5 8 9 
3 49 15 11 7 

4 42 2 19 15 
5 11 7 5 11 
6 45 5 0 8 
7 32 3 11 11 
8 30 6 26 7 
9 31 8 48 12 

1 0 23 7 10 13 
11 20 7 13 10 
12 19 12 44 14 
13 1 4 11 106 0 

1 4 27 2 79 7 

15 26 15 8 9 

16 25 8 62 10 
17 9 1 1 64 2 
18 12 15 24 7 

19 52 9 12 15 
2 0 29 11 14 21 
21 4 6 6 69 4 

Average DPM 28 8 31 9 

Standard 13 4 29 5 
Deviation, DPM 

Maxi mum DPM 5 2 15 106 21 
Action Limit, 700 700 

DPM 

221 
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Table 12-5-17. Annex 114 - Final Status Survey Summary for 
ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 114 
Survey Date: 2/11/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 31 1 73 9 
2 19 5 174 0 
3 49 15 42 8 

4 42 2 48 9 
5 11 7 33 2 
6 45 5 51 8 
7 32 3 45 15 
8 30 6 119 4 
9 31 8 45 2 

10 23 7 40 10 
11 20 7 19 7 
12 19 12 43 9 
13 14 11 109 5 
1 4 27 2 112 9 
15 26 15 
1 6 25 8 
17 9 11 
18 12 15 
19 52 9 
20 29 11 
21 46 6 

Average DPM 28 8 68 7 

Standard 13 4 44 4 
Deviation, DPM 

Maximwn DPM 52 15 174 15 
Action Limit, 700 700 

DPM 
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NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

12-5-8: Grid Map for Rockville Annex, Room 114 
date: 2/11/0C 
results: background < 52 DPM; H-3 and C-14 < 174 DPM 

random statistical sample locations 
= additional select sample locations 
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NMRC Rockville Annex Radiological (D&D) 
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Table 12-5-18. Annex 115 - Final status Survey Summary for 
RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 115 
Survey Date: 2/16/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 87 3 16 9 

2 66 8 9 17 
3 42 10 12 5 
4 51 7 16 11 
5 43 5 8 9 
6 34 4 7 19 
7 54 6 17 9 
8 50 13 6 9 

9 74 0 7 11 
10 63 9 4 20 
11 44 6 15 7 

12 18 9 18 8 

13 37 9 8 7 

14 25 9 12 16 
15 24 15 16 9 

16 15 10 11 4 

17 16 9 7 9 

18 26 4 0 10 

19 33 11 13 15 

20 15 4 15 7 

21 23 5 15 5 

Average DPM 40 7 11 10 

Standard 20 4 5 5 
Deviation, DPM 

Maximum DPM 87 15 18 20 
Action Li mit, 700 700 

DPM 
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Table 12-5-19. Annex 115 - Final Status Survey Summary for 
ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 115 
Survey Date: 2/16/00 I Count Times: 1 minute 
Liquid Sc intillation Swipe Results f or Background, H-3 and 
C-14 Analyses f or Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 87 3 17 16 
2 66 8 12 13 
3 42 10 9 8 

4 51 7 9 8 
5 43 5 8 16 
6 34 4 7 8 
7 54 6 25 13 
8 50 13 0 11 
9 74 0 16 9 

10 63 9 24 6 

11 44 6 35 4 

12 18 9 9 3 
1 3 37 9 5 17 

14 25 9 19 10 

15 24 15 0 20 

16 15 10 17 14 
17 16 9 16 8 
18 26 4 8 7 

19 33 11 14 12 
20 15 4 16 4 

21 23 5 19 8 

22 21 9 

23 22 11 
24 33 8 

25 8 12 
26 8 13 
27 18 0 

28 4 13 

29 27 9 
30 9 6 
31 12 5 
32 7 8 
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Figure 
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NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

12-5-9: Grid Map for Rockville Annex, Room 115 
date: 2/16/00 
results: background < 87 DPM; H-3 and C-14 < 18 DPM 

random statistical sample locations 
= additional select sample locations 

Rl R2 R3 R4 

R5 R6 C6 

R7 R8 C7 R9 C8 C9 

R10 C10 C11 C12 

I 

C13 R11 R12 Rl: R14 C14 

R15 CIS RI6 C16 C17 

R17 C18 RI8 C19 C20 

C21 R19 C22 C23 C24 C25 C26 

C27 C28 R20 C29 C30 

R21 C31 C32 

C33 C34 C35 

227 



NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

Table 12-5-20. Annex 115 HOT SINK - Final Status 
Summary for selected location 
PRE-DECONTAMINATION EFFORTS 
Bu i lding: NMRC Rockville Annex 

Survey Uni t or Room Number : 115 
Survey Date: 2/11/00 I Coun t Times: 1 

Survey 

minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 
Sample Description H-3 C-14 

(dpm) (dpm) 
C1 Pre-decon samples «Cl-C12 347 4 

right inner sink wall 
C2 Pre-decon left i nner sink wall 700 19 

C3 Pre-decon rear inner sink wall 621 11 

C4 Pre-d.econ front inner sink wall 391 7 

C5 Pre-ciecon basin 2883 0 

C6 Pre-decon upper right edge 160 2 

C7 Pre-d.econ upper left edge 205 0 

C8 Pre-decon upper front edge 203 2 

C9 Pre-decon upper back edge 153 8 

CI0 Pre-ciecon basin drain, 3 inches below rim 2892 0 

Cll Pre-decon basin drain, 1 inch below rim 642 7 

C12 Pre-ciecon basin drain at rim surface 1009 0 

C13 Post-decon right inner sink wall 74 5 

C14 Post-decon left inner sink wall 43 9 

CIS Post-decon rear inner sink wall 104 1 

C16 Post-ciecon front inner sink wall 67 3 

C17 Post-decon basin 1161 0 

CI8 Post-ciecon upper right edge 172 3 

C19 Post-decon upper left edge 51 13 

C20 Post-ciecon upper front edge 58 15 

C21 Post-decon upper back edge 77 8 

C22 Post-decon basin drain, 3 inches below rim 2795 10 

C23 Post-decon basin drain, 1 inch below rim 110 10 

C24 Post-decon basin drain at rim surface 183 2 

Average D?M 

Standard Deviation, DPM 

Maximum DPM 

Action Limit, DPM 700 700 
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Table 12-5-21a. Annex 115 HOT SINK - Final Status 
Summary for selected location 
POST-REMOVAL OF DRAIN PIPING BENEATH SINK 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 115 

Survey 

Surve y Date: 2 / 11 /00 I Count Times: 1 mi nute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Ana l yses for Residual Contamination 
Sample De scription H-3 C-14 

(dpm) (dpm) 
Cl pre-decon left (L) drain pipe, 8 1 58 13 
inner surface 
C2 pre-decon L drain pipe, outer 429 0 
surface 
C3 pre-decon right (R) drain pipe, 38924 0 
inner 
C4 pre-decon R drain pipe, outer 660 11 
C5 post-decon L drain pipe, inner 61185 399 
surface 
C6 post-decon L drain pipe, outer 722 6 
surface 
C7 post-decon R drain pipe, inner 100 20 

C8 pre-decon R drain pipe, outer 51263 269 

C9 floor at sink 305 6 

CI0 right sink basin, inner drain 612 9 

C11 right sink basin 1109 10 

C12 left sin k basin, inner drain 69 0 

C13 left sink basin 332 1 7 

C14 corner of center bench near s i nk 14 18 

CIS floor at door 8 10 

C1 6 right shelf beneath s ink 114 20 
C17 left shelf beneath sink 106 11 

C18 post-decon right sink basin 194 29 
drain 
C19 post-decon left sink basin drain 7 9 

C20 post-decon right sink basin 169 11 

C21 post-decon l ef t sink basin 32 12 

C22 floor at bench and sink 120 10 
Average DPM 7483 40 

Standard Dev i ation, DPM 17894 97 

Maximum DPM 61185 399 

Action Limit, DPM 700 700 
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Table 12-5-21b. Annex 115 HOT SINK - Final Status Survey 
Summary for selected location 
POST-REMOVAL OF DRAIN PIPING BENEATH SINK 
Building: NMRC Rockville Annex 

Survey Uni t or Room Number: 115 
Survey Date : 5/12/00 I Count Times: 1 minute 

Liquid Scint i l lation Swipe Resu lts for Background, H-3 and 
C-14 Ana lyses for Residual Contamination 
Sample De sc r i pt i on or Location H-3 C-14 

(dpm) (dprn) 
Pre-Deconta~mination Results 
Floor at sink 935 14 

Floor at door 257 19 
Shelf b e neath sink 542 0 
outer surface of drainpipe after 270 0 
cutting to stub length 
Post-Decontamination (Ini tial Effort) 

Ou t er s u rface of drainpipe stub 316 0 

Outer surface of drainpipe stub 219 1 

Inner s urface o f drainpipe stub 35352 0 

Inner surface of drainpipe stub 12621 0 

Post-Decontamination (Second Effort) 
Outer surface o f drainpipe stub 255 6 

Outer surface of drainpipe stub 182 8 
Inner surface of drainpi pe stub 9499 0 

Inner surface of drainpipe stub 5818 0 

Post-Decontamination (Final Effort) 
Outer s u r fa ce of drainpipe stub 411 3 

Outer sur face of dra i npipe stub 72 8 

Inner sur fa ce of drainpipe stub 5600 0 

Inner surface of drainpipe stub 2 4 54 10 

Floor at sink 46 10 

Floor at door 109 7 

Shelf beneath sink 20 13 

Wall at d r ainpipe stub 85 7 

Regulatory Sc r eening Levels for 1.2e+08 3.7e+06 
Un r estricted Release 
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Table 12-5-22. Annex 123 - Final Status Survey Summary for 
RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 123 
Survey Date: 2/11/00 1 Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 31 1 28 15 
2 19 5 25 5 
3 49 15 15 11 
4 42 2 15 5 
5 11 7 7 21 
6 4S 5 21 7 
7 32 3 31 9 
8 30 6 14 12 
9 31 8 40 12 

10 23 7 20 15 
11 20 7 5 11 
12 19 12 22 13 
13 14 11 21 12 
14 27 2 1 3 14 
1 5 26 15 19 9 

16 25 8 22 5 
17 9 11 26 10 
18 12 15 12 7 

19 52 9 20 12 
20 29 11 48 7 

21 46 6 19 15 
Average DPM 28 8 21 11 

Standard 13 4 10 4 
Deviation, DPM 

Maximum DPM 52 15 48 21 
Action Limit, 700 700 

DPM 
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Table 12-5-23. Annex 123 - Final Status Survey Summary for 
ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Uni t or Room Number: 123 
Survey Date: 2/11/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Resu l ts for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 31 1 14 11 
2 19 5 18 15 
3 49 15 14 13 
4 42 2 5 9 
5 11 7 26 4 
6 45 5 8 10 
7 32 3 40 6 

8 30 6 18 11 
9 31 8 11 19 

10 23 7 11 11 
11 20 7 25 12 
12 19 12 35 5 
13 14 11 14 17 
14 27 2 24 1 3 
15 26 15 
16 25 8 

17 9 11 
18 12 15 
19 52 9 
20 29 11 
21 46 6 

Average DPM 28 8 19 11 
Standard 13 4 10 4 

Deviation, DPM 
Maximum DPM 52 15 40 19 

Action Limit, 700 700 
DPM 

232 



Figure 
Survey 
Survey 
Rl-R2l 
C1-C14 

NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

12-5-10: Grid Map for Rockville Annex, Room 123 
date: 2/11/00 
results: background < 52 DPMi H-3 and C-14 < 48 DPM 

random statistical sample locations 
= additional select sample locations 

R2 R6 R11 

R7 

R3 R12 R15 R16 

C6 R8 R9 R13 

R1 R4 C7 C8 

Rl9 C9 R20 R2l Rl7 

R5 R14 Rl8 

C10 RlO 

233 



NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Table 12-5-24. Annex 124 - Final Status Survey Summary for 
100% Coverage 
Bu i lding: Rockville Annex I Room Number: 124 

Survey Date: 2/17/00 I Count Times: 1 minute 
Li quid Scintillation Swipe Results for Background, H-3 and 
C- 1 4 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 28 17 19 14 
2 6 6 7 10 
3 16 3 6 12 
Ll 33 15 18 4 
5 37 6 17 5 
6 16 6 3 7 
7 242 0 8 8 

8 11 11 12 12 
9 58 10 10 8 

10 124 7 8 20 

11 55 6 0 8 
12 31 3 8 1 0 
13 181 0 0 10 
14 118 13 9 9 

15 22 10 3 8 

16 180 1 6 8 

17 316 0 1 17 

18 65 0 9 4 
19 19 16 1 18 

20 85 4 7 6 

21 53 9 16 6 

22 21 0 

23 0 5 

24 0 17 
25 9 17 
26 25 6 
27 7 12 

Average DPM 81 7 9 10 
Standard 84 5 7 5 

Deviation, DPM 
Maximum DPM 316 17 25 20 

Action Limit, 700 700 
DPM 
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Table 12-5-25. Annex 124 - Final Status Survey Summary for 
ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 124 
Survey Date: 2/17/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 28 17 18 4 

2 6 6 12 9 
3 16 3 11 14 
4 33 15 13 16 

5 37 6 111 5 

6 16 6 
7 242 0 
8 11 11 

9 58 10 
10 124 7 

11 55 6 

12 31 3 
13 181 0 

14 118 13 

15 22 1 0 

16 180 1 

17 316 0 

18 65 0 

19 19 16 

20 85 4 
21 53 9 

Average DPM 81 7 33 10 

Standard 84 5 44 5 
Deviation, DPM 

Maximum DPM 316 17 111 16 

Action Limit, 700 700 
DPM 
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Figure 12-5-11 : Grid Map for Rockville Annex, Room 124 
Survey date: 2/17/00 
Survey results: background < 316 DPM; H-3 and C-14 < 111 DPM 
R1-R27 = random statistical sample locations 
C1-CS = additional select sample locations 
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Table 12-5-26. Annex 125 - Final Status Survey Summary for 
100% Coverage 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 125 
Survey Date: 2/17/00 I Count Times: 1 minute 
Liquid Scintilla tion Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 28 17 14 10 
2 6 6 13 0 

3 16 3 10 10 

4 33 15 5 13 
5 37 6 1 8 6 
6 16 6 13 8 
7 242 0 2 12 
8 11 11 13 9 
9 58 10 19 5 

10 124 7 12 4 

11 55 6 4 6 
12 31 3 17 6 
13 181 0 6 7 

14 118 13 6 7 

15 22 10 13 8 

16 180 1 5 9 
17 316 0 12 4 
18 65 0 6 8 

19 19 16 10 9 
20 85 4 6 12 
21 53 9 20 13 
22 13 7 

23 0 13 
24 5 6 

25 18 5 
26 0 10 

Average DPM 81 7 10 8 

Standard 84 5 6 3 
De viation, DPM 

Haximwn DPM 316 17 20 13 
Action Limit, 700 700 

DPM 
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Table 12-5-27. Annex 125 - Final Status Survey Summary for 
ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 125 
Survey Date: 2/17/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 28 17 16 6 

2 6 6 20 13 

3 16 3 5 15 
4 33 15 12 9 

5 37 6 11 12 

6 16 6 
7 242 0 
8 11 11 
9 58 10 

10 124 7 

11 55 6 
12 31 3 
13 181 0 
14 118 13 
15 22 10 
16 180 1 
17 316 0 

1 8 65 0 
19 19 16 
20 85 4 
21 53 9 

Ave rage DPM 81 7 13 11 

Standard 84 5 6 4 
Deviation, DPM 

Maximum DPM 316 17 20 15 

Act ion Limi t, 700 700 
DPM 
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Figure 12-5-12: Grid Map for Rockville Annex, Room 125 
Survey date: 2/17/00 
Survey results: background < 316 DPMi H-3 and C-14 < 20 DPM 
RI-R26 = random statistical sample locations 
C1-C5 = additional select sample locations 
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Table 12-5-28. Annex 126 - Final status Survey Summary for 
RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 126 
Survey Date: 2/14/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, B-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 28 2 6 13 
2 47 19 32 8 

3 78 3 8 17 
4 35 15 2 10 
5 41 10 19 13 
6 57 2 11 13 
7 52 9 13 13 
8 72 7 20 4 
9 24 12 2 17 

10 44 8 14 5 
11 45 5 10 17 

12 66 12 13 8 

13 62 5 13 13 

14 38 9 8 8 
15 38 9 9 8 
16 33 10 15 10 
17 27 8 11 12 
18 15 10 0 10 
19 41 6 13 9 
20 42 5 27 5 
21 11 18 8 6 

Average DPM 43 9 12 10 
Standard 17 5 8 4 

Deviation, DPM 
Maximum DPM 78 19 32 17 

Action Limit, 700 700 
DPM 
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Table 12-5-29. Annex 126 - Final Status Survey Summary for 
ADDITIONAL SELECT SAMPLES 
Building: Rockville Annex I Room Number: 126 
Survey Date: 2/14/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 28 2 13 7 

2 47 19 10 14 

3 78 3 14 10 

4 35 15 15 5 

5 41 10 23 6 

6 57 2 25 4 

7 52 9 0 9 

8 72 7 1 7 10 

9 24 12 25 13 

10 44 8 5 10 

11 45 5 3 B 

12 66 12 13 11 

13 62 5 6 11 

14 38 9 3 8 

15 38 9 1 7 

16 33 10 19 5 

17 27 8 12 9 

18 15 10 14 10 

19 41 6 5 6 

20 42 5 7 6 

21 11 18 15 4 

22 5 9 

23 4 10 

24 23 14 

25 2 12 

26 B 21 

27 0 19 

2 8 0 18 

2 9 73 9 

Average DPM 43 9 12 10 

Standard Deviation, 17 5 14 4 
DPM 

Maximum DPM 78 19 73 21 

Action Limi t, DPM 700 700 
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Figure 12-5-13: Grid Map for Rockville Annex, Room 126 
Survey date: 2/14/00 
Survey results: background < 78 DPM; H-3 and C-14 < 73 DPM 
RI-R21 = random statistical sample locations 
C1-C29 = additional select sample locations 
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Table 12-5-30. Annex 127 - Final Status Survey Summary for 
RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 127 
Survey Date: 2/11/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses f or Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 31 1 9 10 
2 19 5 31 8 

3 49 15 3 17 
4 42 2 31 11 
5 11 7 17 5 

6 45 5 6 9 
7 32 3 40 7 

8 30 6 67 5 
9 31 8 12 5 

10 23 7 46 5 
11 20 7 33 6 

12 19 12 57 6 

13 14 11 26 7 

1 4 27 2 35 10 

15 26 15 0 19 

16 25 8 22 7 

17 9 11 2 17 

18 12 15 33 9 

19 52 9 36 11 
20 29 11 24 3 

21 46 6 20 4 
Average DPM 28 8 26 9 

Standard 13 4 18 4 
Deviation, DPM 

Maximum DPM 52 15 67 19 
Action Limit, 700 700 

DPM 
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Table 12-5-31. Annex 127 - Final status Survey Summary for 
SELECT SAMPLES 
Survey Date: 2/11/00 I Count Times: 1 minute 

ADDITIONAL 

Building: NMRC Rockville Annex I Survey Uni t or Room Number ; 128-1 
Liquid Scintil l a tion Swipe Results for Background, H-3 and C-14 
Analyses for Residual Contamination 

Samp l e Number DPM, Background DPM, H- 3 DPM, C-14 
H-3 C-14 

1 31 1 152 0 

2 19 5 131 4 

3 49 15 132 5 

4 42 2 67 6 

5 11 7 38 5 

6 45 5 23 16 

7 32 3 42 3 

8 30 6 24 12 

9 31 8 43 6 

10 23 7 6S 12 

11 20 7 28 5 

12 19 12 17 6 

13 14 11 37 6 

14 27 2 36 3 

15 26 15 43 9 

16 25 8 49 10 

17 9 11 12 10 

18 12 15 12 13 

19 52 9 29 10 

20 29 11 31 5 

21 46 6 9 3 

22 26 7 

23 21 14 

24 0 12 

2S 24 9 

26 14 9 

27 24 9 

28 38 10 

2 9 43 5 

30 32 14 

Ave rage DPM 2B 8 41 8 

Standard Deviation, 13 4 36 4 
DPM 

Maximum DPM 52 15 152 16 

Action Limit, DPM 700 700 
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Figure 
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NMRC Rockville Annex Radiological (0&0) 
Final Status Survey Report, April 2000 

12-5-14: Grid Map for Rockville Annex, Room 127 
date: 2/11/00 
results: background < 52 DPM; H-3 and C-14 < 152 DPM 

random statistical sample locations 
= additional select sample locations 
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Table 12-5-32. Annex 128-1 - Final status Survey Summary 
for RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 128-1 
Survey Date: 2/14/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Nwnber DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 28 2 5 9 

2 47 19 0 10 
3 78 3 15 14 
4 35 15 6 18 
5 41 10 15 6 

6 57 2 5 12 
7 52 9 17 6 
8 72 7 10 4 
9 24 12 7 16 

10 44 8 23 11 
11 45 5 16 16 
12 66 12 6 16 
13 62 5 13 16 
14 38 9 1 4 9 
15 38 9 27 8 

16 33 10 18 16 
17 27 8 25 12 
18 15 10 21 9 
19 41 6 10 14 
20 42 5 10 10 
21 11 18 18 6 

Ave r age DPM 4 3 9 13 11 
Standard 17 5 7 4 

Deviation, DPM 
Maximum DPM 78 19 27 18 

Action Limit, 700 700 
DPM 
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Table 12-5-33. Annex 128-1 - Final Status Survey Summary 
for ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 128-1 

Survey Date : 2/14/00 I Count Times: 1 minute 
Liquid Scin t illation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 28 2 11 8 

2 47 19 5 12 
3 78 3 33 12 
4 35 15 10 15 
5 41 10 19 11 

6 57 2 17 6 
7 52 9 3 17 
8 72 7 7 10 
9 24 12 9 8 

10 44 8 23 14 
11 45 5 24 9 

12 66 12 11 5 
13 62 5 9 14 
14 38 9 
15 38 9 
16 33 10 

17 27 8 

18 1 5 10 
19 41 6 
20 42 5 
21 11 18 

Average DPM 43 9 14 11 

Standard 17 5 9 4 
Deviation, DPM 

Maximum DPM 78 19 33 17 
Act ion Limi t , 700 700 

DPM 
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Figure 
Survey 
Survey 
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C1-C13 

NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

12-5-15: Grid Map for Rockville Annex , Room 128-1 
date: 2/14/00 
results: background < 78 DPMi H-3 and C-14 < 33 DPM 

random statistical sample locations 
= additional select sample locations 
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Table 12-5-34. Annex 128-2 - Final Status Survey Summary 
for RANDOM STATISTICAL SAMPLES 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: 128-2 
Survey Date: 2/14/00 I Co unt Times: 1 minute 
Liquid Scintillation Swip e Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 28 2 22 6 
2 47 19 22 13 
3 78 3 28 9 

4 35 15 14 11 
5 41 10 12 5 
6 57 2 19 9 
7 52 9 53 9 

8 72 7 12 8 
9 24 12 57 13 

10 44 8 31 12 
11 45 5 43 7 

12 66 12 51 5 

13 62 5 144 5 
14 38 9 20 15 
15 38 9 40 12 
16 33 10 49 14 
17 27 8 26 12 
18 15 10 21 6 
19 41 6 55 21 
20 42 5 14 8 
21 11 18 12 13 

Average DPM 43 9 35 10 

Standard 17 5 29 4 
Deviation, DPM 

Maxi mum DPM 78 19 144 21 
Action Limit, 700 700 

DPM 

249 



NMRC Rockville Annex Radiological (D&D) 
Final Status Survey Report, April 2000 

Table 12-5-35. Annex 128-2 - Final status Survey Summary 
for ADDITIONAL SELECT SAMPLES 
Building: NMRC Rockville Annex 
Survey Unit or Room Number: 128-2 
Survey Date: 2 / 14 / 00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 28 2 7 10 
2 47 19 74 7 
3 78 3 27 7 
4 35 15 23 3 
5 41 10 5 9 
6 57 2 8 9 
7 52 9 4 11 
8 72 7 0 23 
9 24 12 16 17 

10 44 8 0 13 
11 45 5 1 8 

12 66 12 22 9 

13 62 5 20 7 

14 38 9 12 7 
15 38 9 7 7 
16 33 10 
17 27 8 
18 15 10 
19 41 6 

20 42 5 
21 11 18 

Average DPM 43 9 15 10 
Standard 17 5 19 5 

Deviation, DPM 
Maximum DPM 78 19 74 23 

Action Limit, 700 700 
DPM 

250 



Figure 
Survey 
Survey 
R1-R21 
Cl-ClS 

NMRC Rockville Annex Radiological (D&D) 
Final status Survey Report, April 2000 

12-5-16: Grid Map for Rockville Annex, Room 128-2 
date: 2/14/00 
results: background < 78 DPMi H-3 and C-14 < 144 DPM 

random statistical sample locations 
= additional select sample locations 
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Table 12-5-36. Annex 1sT Floor Hallway - Final Status 
Survey Summary for SELECT SAMPLES 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: l ~ l Floor Hallway 
Survey Date: 3/28/00 I Count Times: 1 minute 
Li.quid Scintillat i on Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, (-14 
H-3 (-14 

1 57 6 17 10 

2 51 4 2 11 
3 127 2 19 10 

4 118 3 12 8 

5 70 7 13 7 

6 69 3 12 15 
7 33 4 12 9 
8 40 6 6 14 
9 70 5 11 9 

10 80 4 6 11 
11 46 5 6 7 

1 2 64 7 5 8 

13 42 14 8 9 

14 34 5 2 12 
15 32 8 6 14 
1 6 34 8 4 7 
17 31 7 20 10 
18 20 8 4 8 
19 34 6 13 8 

20 47 6 10 6 
21 28 3 11 4 
22 36 10 

23 23 13 

24 2 6 12 
2S 10 14 
26 2 0 10 
27 34 10 
28 54 5 
29 9 12 
30 43 9 
31 14 6 
32 39 8 
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33 23 
34 14 
35 19 
36 0 
37 11 
38 6 
39 26 
40 4 
41 25 
42 27 
43 17 
44 34 

45 1 
46 3 
47 10 
48 5 

49 0 
50 18 
51 17 

Average DPM 54 6 15 
Standard 28 3 12 

Deviation, DPM 
Maximum DPM 127 14 54 

Action Limit, 700 
DPM 
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Figure 12-5-17: Grid Map for Rockville Annex, First Floor halls 
(sectioned as parts A, B and G) 
Survey date: 2/22/00 
Survey results: background < 127 DPMi H-3 and C-14 < 54 DPM 
C1-CSl = Control or selected sample locations 

-----

A (cI=C21) 

~(C22-C27) I --
I G (C28-C33) B 

~ (C34-4S) 

~ 
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Table 12-5-37. Annex 2~a Floor Hallway - Final status 
Survey Summary for SELECT SAMPLES 
Bui l d i ng: NMRC Rockville Annex 

Survey Unit or Room Number: 2 NL
) rioor Ha llway 

Survey Date: 2/22/00 I Count Times: 1 minut e 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contaminat i on 

Sample Number DPM, Background DPM, H-3 DPM, C- 14 
H-3 C-14 

1 33 5 13 13 
2 3 14 5 8 

3 18 6 2 12 
4 42 11 10 12 
5 24 8 16 9 

6 27 4 15 10 
7 8 13 14 12 
8 14 10 11 5 

9 18 6 3 17 
10 12 15 1 3 4 
11 11 12 15 8 
12 8 7 3 8 

13 12 8 17 10 
14 31 12 3 11 
15 30 9 8 7 
16 11 6 8 6 
17 38 0 17 10 
18 10 13 22 6 

19 4 11 12 4 
20 24 7 13 4 
21 19 5 13 5 
22 3 14 
23 0 16 
24 12 14 
25 8 10 
26 1 3 3 
27 9 14 
28 28 11 
29 5 6 
30 8 8 

31 7 17 
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32 4 
33 6 

3 4 19 
35 0 
36 12 
37 9 

38 3 

39 14 

40 16 
41 33 

42 33 
43 18 
44 3 
45 0 
46 0 
47 0 
48 15 
49 7 

50 8 
51 11 
52 8 
5 3 38 
54 10 

55 10 
56 0 
S7 8 

58 1 
59 20 
60 10 
61 18 
62 18 

63 0 
64 1 
65 43 
66 76 
67 5 

Average DPM 19 9 12 
Standard 11 4 12 

Deviation, DPM 
Maximum DPM 42 15 76 

Action Limit, 700 
DPM 
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Table 12-5-38, Annex Stair A - Final status Survey Summary 
for CONTROL AND SELECTED SAMPLES 
Building: NMRC Rockville Annex 
Sur vey Un i t or Room Number: Stair A 
Survey Date: 2/9/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 24 5 14 15 
2 10 12 18 11 
3 25 13 50 8 

4 22 12 11 14 
5 8 53 8 12 
6 29 6 22 9 
7 17 18 9 10 
8 8 15 2 3 5 
9 11 10 7 13 

10 7 13 13 14 
11 6 17 16 10 
12 18 9 16 11 
13 7 1 3 22 12 
14 25 22 
15 19 9 
16 16 8 
17 25 15 
18 21 11 
19 8 10 
20 25 12 
21 28 10 

Average DPM 17 14 18 11 

Standard 8 10 11 3 
Deviation, DPM 

Maximum DPM 29 53 50 15 
Action Limit, 700 700 

DPM 
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Table 12-5-39. Annex Stair B - Final Status Survey Summary 
for CONTROL AND SELECTED SAMPLES 
Build ing : NMRC Rockvi l l e Annex 
Survey Unit or Room Number: Stair B 
Surv ey Date: 3/28/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 0 5 11 5 
2 5 10 25 4 

3 19 4 6 10 
4 0 13 20 15 
5 13 5 17 6 
6 0 6 8 2 

7 33 14 0 9 
8 15 0 34 17 
9 24 7 0 12 

10 8 8 37 7 
11 22 12 43 4 
12 0 16 0 12 
13 4 10 0 18 
14 0 8 0 18 
15 16 6 0 3 
16 29 5 48 12 
17 0 10 0 15 
18 15 7 0 16 
19 0 28 22 2 
20 9 5 6 18 
21 14 5 35 10 
22 12 11 
23 32 16 
24 0 15 
25 9 14 
26 0 19 
27 8 5 
28 0 24 
29 0 12 
30 20 2 
31 1 18 
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32 0 

33 0 
34 0 
35 21 

Average DPM 11 9 12 
Standard 10 6 15 

Deviation, DPM 
Maximum DPM 33 28 48 

Action Limit, 700 
DPM 
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Table 12-5-40. Annex Loading Dock Area - Final Status 
Survey Summary for 100% SAMPLING 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: Loading Dock Area 
Survey Dat e : 3/28/00 I Count Times: 1 minute 
Liquid Scintil lation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 0 5 167 0 
2 5 10 106 1 
3 19 4 24 11 
4 0 13 24 14 
5 13 5 56 2 
6 0 6 9 12 
7 33 14 51 2 
8 15 0 17 11 
9 24 7 18 6 

10 8 8 17 6 
11 22 12 6 2 
12 0 16 31 3 
13 4 10 0 12 
14 0 8 7 14 
15 16 6 0 6 
16 29 5 0 6 
17 0 10 30 4 
18 15 7 15 11 
19 0 28 22 6 
20 9 5 32 0 
21 14 5 13 4 

22 52 1 
23 0 9 
24 10 11 
25 0 6 
26 0 20 
27 6 5 
28 1 0 7 

29 4 5 
30 0 7 
31 3 16 
32 0 8 
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33 0 

34 0 

35 0 
36 11 
37 1 4 
38 6 
39 15 
40 7 

41 0 
42 0 

43 0 
44 0 
45 19 
46 13 
47 7 
48 4 
49 0 
50 0 

51 0 
52 0 

53 3 

54 1 3 
55 0 

56 2 
57 13 
58 0 

59 0 
60 0 
61 4 
62 19 
63 2 
64 4 
65 10 

Average DPM 11 9 14 
standard 10 6 26 

Deviation, DPM 
Maximum DPM 33 28 167 

Action Limit, 700 
DPM 
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Figure 12-5-18: Grid Map for Rockville Annex, Loading Dock Area 
Survey date: 3/28/00 
Survey results: background < 33 DPM; H-3 and C-14 < 167 DPM 
C1-C65 = select sample locations 
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Table 12-5-41. Annex Loading Dock Storage - Final Status 
Survey Summary for 100% SAMPLING 
Survey Unit: NMRC Rockville Annex Loading Dock Storage 

Survey Date: 3/28/00 j Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, B-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-l4 
H-3 C-14 

1 0 5 3 7 

2 5 10 16 11 

3 19 4 12 11 
4 0 13 10 9 
5 13 5 10 7 

6 0 6 0 20 
7 33 14 14 2 
8 15 0 1 14 
9 24 7 13 8 

10 8 8 0 0 
11 22 12 11 11 
12 0 16 80 7 

13 4 10 13 2 

14 0 8 18 1 
15 16 6 2 10 

16 29 5 26 4 
17 0 10 11 5 

18 15 7 0 14 
19 0 28 23 4 

20 9 5 0 10 
21 14 5 10 7 

22 0 7 

23 6 17 
24 19 11 

25 21 0 

26 15 9 

27 19 7 
28 68 0 

Average DPM 11 9 15 8 
Standard 10 6 18 5 

Deviation, DPM 
Maximum DPM 33 28 80 20 

Action Limit, 700 700 
DPM 
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Figure 12-5-19: Grid Map for Rockville Annex, Loading Dock 
Storage Room 
Survey date: 
Survey results: background < 33 DPMi H-3 and C-14 < 80 DPM 
CI-C28 = select sample locations 
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Table 12-5-42. Annex Radiation Waste Locker - Final 
Survey Summary for 100% SAMPLING (INITIAL EFFORT) 
Building: NMRC Rockville Annex 

Survey Unit or Room Number: Radiation Waste Locker 

Status 

Survey Date: 2/22/00 I Count Times: 1 minute 
Liquid Sc i ntillation Swipe Resu l ts for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 33 5 16 1 0 
2 3 14 33 7 
3 18 6 67 8 

4 42 11 337 0 
5 2 4 8 109 0 
6 27 4 28 13 
7 8 13 56 5 
8 14 10 161 9 
9 18 6 243 6 

1 0 12 15 97 5 
1 1 11 12 27 8 
12 8 7 34 7 
13 12 8 102 0 
14 31 12 69 1 
15 30 9 84 4 
1 6 11 6 32 7 
17 38 0 41 9 
18 10 13 139 3 
19 4 11 69 2 
20 24 7 27 2 

21 19 5 88 10 
22 54 9 

23 163 9 

24 96 6 
25 45 10 
2 6 84 1 0 
27 128 2 
28 126 10 
29 3 4 7 

30 33 6 

31 25 9 
32 25 12 
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74 18 
Average DPM 19 9 49 

standard 11 4 55 
Deviation, DPM 

Maximum DPM 42 15 337 
Action Limit, 700 

DPM 
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Table 12-5-43. Annex Radiation Waste Locker - Final Status 
Survey Summary for 100% SAMPLING (POST-DECONTAMINATION 
EFFORT) 
Building: NMRC Rockvi lle Annex 
Survey Unit or Room Number: Radiation Waste Locker 
Survey Date: 3/28/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 0 5 11 9 
2 5 10 13 2 
3 19 4 19 13 
4 0 13 40 5 
5 13 5 35 5 
6 0 6 13 6 
7 33 14 42 5 
8 15 0 20 4 
9 24 7 26 0 

10 8 8 18 6 

11 22 12 34 5 
12 0 16 17 4 
13 4 10 25 6 
14 0 8 21 6 

15 16 6 41 25 
16 29 5 47 10 
17 0 10 33 8 

18 15 7 27 10 
19 0 28 18 0 
20 9 5 28 8 
21 14 5 31 3 
22 22 15 
23 46 12 
24 14 4 
25 28 10 
26 32 3 

Average DPM 11 9 27 7 
Standard 10 6 11 5 

Deviation, DPM 
Maximum DPM 33 28 47 25 

Action Limit , 700 700 
DPM 
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Figure 12-5-20: Grid Map for Rockville Annex, Radioactive Waste 
Locker (RWL) 
Survey date: 3/28/00 (POST DECONTAMINATION; 100% SAMPLING) 
Survey results: background < 33 DPMi H-3 and C-14 < 47 DPM 
C1-C26 = select sample locations 
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Table 12-5-44. Annex Storage Closet (behind RWL) 

Status Survey Summary for 100% Coverage 
Building: NMRC Rockville Annex 

- Final 

Survey Unit or Room Number: Storage Closet (near room 118) 
Survey Date : 3/28/00 I Count Times: 1 minute 
Liquid Scintillation Swipe Results for Background, H-3 and 
C-14 Analyses for Residual Contamination 

Sample Number DPM, Background DPM, H-3 DPM, C-14 
H-3 C-14 

1 0 5 1 18 
2 5 10 0 8 

3 19 4 14 12 
4 0 13 32 8 

5 1 3 5 5 10 
6 0 6 0 5 
7 33 14 2 12 
8 15 0 4 7 

9 24 7 3 10 
10 8 8 22 4 
11 22 12 13 9 
12 0 16 22 1 
13 4 10 6 17 
14 0 8 13 11 

15 16 6 31 3 
16 29 5 16 4 

17 0 10 20 1 

18 15 7 18 9 

19 0 28 17 11 
20 9 5 0 18 
21 14 5 14 14 

Average DPM 11 9 12 9 

Standard 10 6 10 5 
Deviation, DPM 

Maximum DPM 33 28 32 18 
Action Limit, 700 700 

DPM 
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Figure 12-5-21: Grid Map for Rockville Annex, Hall Closet (near 
room 118) 
Survey date: 3/28/00 
Survey results: background < 33 DPMi H-3 and C-14 < 32 DPM 
RI-R21 = random statistical sample locations 

Cl5 Cl7 

C14 C16 

C13 C12 C3 C2 C20 C21 

CII CIO C4 Cl C18 Cl9 

C9 C8 C5 C6 C7 

271 




