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CHARACTERIZATION SUMMARY 

The Building 611B Testing Facility at the Armament Research, Development and 
Engineering Center (ARDEC), Picatinny Arsenal, New Jersey site was used for firing opera- 
tions, ballistics testing of small scale depleted uranium (DU/U-238), staballoy (metal alloy made 
from high-density DU with other non-radioactive metals) kinetic energy penetrators for armor- 
piercing munitions and storage of armor plate and project related supplies from July 1979 to 
October 1984. 

Gutierrez-Palmenberg, Inc. (GPI) performed this characterization study under contract to 
the U.S. Army Fire Support Command (FSC) formerly the Industrial Operations Command 
(IOC). A Project Work Plan, Health and Safety Plan (HASP), and Quality Assurance Plan (QA) 
were prepared and approved to ensure compliance with ARDEC's Nuclear Regulatory 
Commission (NRC) license conditions and appropriate regulations. 

Most of the identified radioactive materials removed from the testing facility prior to the 
characterization were identified, inventoried, double bagged, and temporarily stored, in a secure 
and posted Military Communication Trailer (app A), which was used as an outside storage 
shelter. This ensured an accurate evaluation of the items pending classification by a broker that 
would be designated to remove, re-classify, re-identify, and re-package all the radioactive items 
into approved Department of Transportation containers to await on-post transfer, license-to- 
license transfer, and/or ultimate off-post Department of Defense (DoD) authorized disposal. 

Routine air sampling taken by GPI during the characterization study indicated no external 
exposure to personnel and no detectable releases of radioactive materials either beyond the 
affected area or to the environment. 

Various activities and levels of fixed and/or removable (loose) radioactive surface 
contamination were identified in the following places at the testing facility and described under 
the sections/components portions of this report: 

Base of the stairs and dirt under the wooden steps leading into the foyer 

Foyer(app B) 

Instrumentation room (app C) 

Non-DU firing range (app D) 

Depleted uranium/staballoy munition testing range tunnel (app E) 

Depleted uranium target room (app F) 

Inside storage room (app G) 

Multi-stage high efficiency particulate air (HEPA) filtration/ventilation 
bank (app H) 



Underground storage tank [(UST) (not available prior to decommissioning)] 

Outside, open, storage, platform/deck [also known as the gazebo (app I)] 

Building 611B associated grounds (app J) 

Extensive soil sampling was conducted on the grounds outside the building in areas 
where it was reasonable to expect that radioactive material may have migrated from the various 
components making up the testing facility as a result of the storage of radioactive material on 
the outside, open, storage platform; tracking contamination from an affected area; and/or 
release of airborne contaminates from the HEPA filtration/ventilation system because of the 
unanticipated fire(s), which occurred within it. 

Recommendations for remediation of the testing facility are included in this report. 

There were no injuries to personnel during the characterization study. 

There were no spills of hazardous or radioactive material during the characterization 
study. 

SCOPE OF WORK 

ARDEC is located in Dover, New Jersey. As a part of its mission, the arsenal designs, 
constructs, and tests weapon systems for the United States Army. This project, contract 
DAAA90-95-G-0017, a DU radiological characterization study of the Building 611B testing 
facility was completed by GPI in May 1997. 

SITE AND CHARACTERIZATION METHODS 

Building 611B was originally constructed in 1929 for use as a test range for firing artillery 
rounds until approximately 1959 when the east-west firing range tunnel was added to the 
existing non-DU firing range along with other structures for the testing of DU (U-238), staballoy 
kinetic energy, armor piercing projectiles, and the storage of armor plate and other project 
related supplies. In its original configuration, the north-south non-DU firing range was stated to 
be 373 ft 9 in. long. The DU/staballoy munition firing range tunnel is 40 ft long and intersects 
with the original non-DU firing range at approximately its midpoint. The only areas, surfaces, 
and/or components of radiological concern at the testing facility are those contaminated with 
and/or made of DU. On-site personnel have indicated that only the east-west tunnel was used 
for DU munitions testing. 

Depleted uranium is used in munitions by the United States armed forces to enhance the 
energy level of a projectile. The DU used at the Building 611B testing facility was limited to 
firing small scale DU and/or staballoy kinetic energy, armor piercing, penetrators. They were 
loaded into the gun barrel located in the non-DU firing range and fired through a rectangular 
hole in the circular steel, dividing, wall/door at an armor target set-up on a stand in the target 
room. The target room, located at the west end of the DU/staballoy munitions firing range 
tunnel, was ventilated during firing by a HEPA filtration/ventilation system that discharged after 
four stages of filtration. 



Over the years there was migration of DU from various sections/components of the 
building 611B testing facility. Affected and non-affected interior and exterior surfaces were 
gridded. Data which was collected from systematic/random direct measurements and smears, 
ambient air samples, and soil samples were organized and evaluated to determine the 
concentration and distribution of the fixed and/or transferable (removable, loose) contamination 
at the testing facility. 

Reason for Remediation 

The building 611B testing facility is no longer used for the testing of either DU or non-DU 
munitions. The operator's log (app K) contains the chronological history of the testing 
conducted in building 611B. This characterization report will provide the information needed to 
remediate and decommission the testing facility, remove it from ARDEC's SUB-348 NRC 
license, and free it from radiological control. 

IVIanagement Approach 

Gutierrez-Palmenberg, Inc. certified unexploded ordnance (UXO) expert sub-contractor 
personnel from Scientech, Inc. swept the surfaces of the testing facility for UXO and marked the 
unexploded surficial ordnance, which were found on the grounds to the east and north of the 
building for disposition by the ARDEC Explosive Ordnance and Technology Division (app L) 
prior to any characterization by GPI. 

In areas where surface contamination was above the limits specified in the NRC 
Regulatory Guide 1.86 [section 5 (app M)], GPI established controls as required by GPI's NRC 
license number 27-29103-01 and ARDEC and GPI's radiation work permit and procedures, 
respectively. Areas where the soil activity exceeded 35 pCi/g (picocuries per gram) above 
background, a level identified in the Federal Register, 23 October 1981, V: 46, N:205, p 52081 
and the State of New Jersey Department of Environmental Protection as the soil remediation 
level for DU are identified in this report. It is a commonly accepted level of remediation for DU 
in soil and accepted by the NRC. 

All GPI crew personnel wore dosimetry. Personnel received no reportable radiation dose 
during the characterization of the testing facility. 

GPI employees completed the on-site project work with on-site direction provided by the 
Project Manager, Thomas J. O'Dou, CHP (app. N) and the contract/interface project engineer, 
Joseph A. Fabiano. 

Site Description 

The building 61 IB testing facility at ARDEC is located on a large hill, which slopes about 
10 to 20% and is littered with spent munition shells to an entry road that is below the grade of 
the building 611B testing facility. The road pavement leads to an outside, open storage area 
platform and outdoor storage shelters to the north and east of the "T" shaped building. 



Type and Location of the Facility 

The DU testing facility, located on the side of a large hill, is a scaled down version of a full 
size weapons range. The east-west DU (U-238)/staballoy firing range tunnel was added to the 
existing non-DU firing range, along with other structures for the testing of DU (U-238) staballoy 
kinetic energy, armor piercing projectiles, and storage in approximately 1959. It was not 
activated until July 1979 at which time it continued through October 1984 after which it was no 
longer used for either DU or non-DU munitions testing. No records were available to deter-mine 
its use between 1959 and 1979, if indeed it was used. A characterization study to deter-mine 
the concentration and distribution of DU and U-238 at the testing facility began in April 1997 in 
accordance with the work description of contract DAAA90-95-G-0017 with the intention of 
eventually having the testing facility decommissioned and re-mediated so as to remove it from 
ARDEC's NRC SUB-348 license and free release it from the NRC and radiological control. The 
testing facility characterization was completed in May 1997. 

Ownership 

ARDEC (Picatinny Arsenal) is owned by the United States Army. 

Building 611B Testing Facility 

The building 611B testing facility of approximately 40,000 ft^ is bounded by a fence, brook, 
and entry road. It contains building 61 IB, accessory structures, and associated grounds that 
provided containment for the firing, testing, and storage of munitions. 

Building 6118 

The building 61 IB testing facility includes the following sections/components: 

Porch - includes the cement base at the bottom of wooden steps, wooden 
side rails, and wooden double doors, with windowpanes leading onto a 
platform, which leads into a foyer 

Foyer - wood frame structure on a concrete foundation with double doors with 
windowpanes leading to the loading area, instrumentation room, and a single 
steel door leading into the non-DU firing range. The floor is covered with vinyl 
tile possibly containing asbestos. The roof/ceiling is wood and fiberboard. It 
is 4 ft X 8 ft with a height of approximately 8 ft. 

Instrumentation Room - wood frame structure on a concrete foundation 
approximately 8.5 ft x 14.5 ft and slopes from 7 to 9 ft in height. The floor is 
covered with vinyl tile. The walls are concrete block and plaster. The roof is 
wood and fiberboard. This room is furnished with a small, dedicated, hand 
sink, which discharged via a plastic drain pipe, the only plumbing in the 
building, to the underground storage tank (UST)/sump located on the exterior, 
in the ground, to the south of this room. The room was used as an office 



space and operations center for monitoring the ballistic firing and testing of 
small scale kinetic DU/staballoy, kinetic energy, armor piercing projectiles in 
the DU firing range tunnel. 

Non-DU firing range - primarily concrete block and concrete with a north end 
wall and sloping concrete sidewalls that support a corrugated steel roof. The 
range is approximately 6 ft wide by 58 ft long, which includes a concrete ramp 
that slopes at the north, catch box end, approximately 3 ft above the normal 
floor level. The height of the concrete wall is 5 ft at the entrance and 11 ft 
above normal floor level at the five-sided, steel, bullet catch box, north end of 
this range. The floor is covered with vinyl tile. It is perpendicular to and 
intersects with the east/west DU firing range tunnel. It is separated from an 
uncovered accessory structure to its north by the catch box that is snuggled 
up against a concrete wall. Although a gas gun had been designed for use in 
firing DU projectiles, site personnel have stated that DU rounds were never 
fired in the non-DU firing range. 

Depleted uranium/staballoy range tunnel - made up of four of five sections of 
reinforced concrete pipes, 8 ft in diameter with a wall thickness of 8.5 in. and a 
thick flat poured concrete floor making up this east-west tunnel. The DU firing 
range tunnel and target room are contiguous and consist of five sections of 
pipe laid end to end to make a total length of 40 ft. They are connected to 
each other from east to west with patching mortar/concrete and adhesive 
mixture/rubber sealant. The approximately 4 ft wide flat floor is poured 
concrete, covered with vinyl tile as in the non-DU firing range, instrumentation 
room and foyer except for the underside of a large steel gun mount weighing 
approximately 2.2 tons and located on the south side of the midline of this 
range. The gun mount is held above the concrete floor by wooden blocks and 
extends through a circular steel wall/door interface into the target room. A gun 
barrel fastened to the stand was loaded with small scale DU/staballoy, armor 
piercing, penetrators, which were shot through a rectangular opening in the 
circular steel wall/door interface at a target in the target room. This one holed, 
circular steel wall/door, divides the DU firing range tunnel from the target 
room. The door portion opens to permit the operator to set up the target and 
can be closed when firing at the target. This range also has a series of x-ray 
pulsers for in-flight measurements. 

Depleted uranium target room - this western most section of the concrete pipe 
tunnel is the end or the last of five sections of concrete pipe. It is doubly 
reinforced and interfaces with the inside storage room on the west, and with 
the DU firing range tunnel on the east. It is separated from the inside storage 
room by a circular concrete wall with a central rectangular opening sand- 
wiched between two steel plates. The steel plate on the inside storage room 
side has an adjustable window whereas the one on the target room side is a 
rectangular plate, which acts as a backstop for shrapnel and/or projectiles 
fired at the target. The circular steel wall/door on the east is approximately %- 
in. thick and divides the target room from the DU firing range tunnel. The steel 
frame of this section of the concrete pipe tunnel consists of 2-in. angle iron 
and support hardware attaching it to the concrete sidewalls, steel front and 



back walls. At the top of this pipe is a caged lighting fixture, a trouble light 
connected to an outlet in the DU firing range tunnel and an unscreened open 
paracentric 6-in. ventilation duct extending down through a penetration into 
the room above the target positioned on the gun stand/table. It is connected 
to the HEPA ventilation system atop the roof/deck of the inside storage room. 
The portion of the gun mount extending into this section is used for holding the 
armor plate targets impacted by small scale, DU/staballoy, kinetic energy, 
armor piercing projectiles. 

Inside storage room - rectangular steel paneled/wooden structure located at 
the west end of the five 8-ft in diameter, 8.5-in. thick walled sections of 
reinforced concrete pipe making up the target room and DU firing range 
tunnel. It has a wood framed ceiling, cement floor, and metal roof/deck with a 
parapet used as a deck/platform for the HEPA filtration/ventilation bank con- 
nected by ducts to the target room. The walls of this room are constructed of 
Yz-'m. steel plate panels. It interfaces on the east with the target room by 
means of a thick reinforced circular concrete wall with a central rectangular 
opening sandwiched between two specially configured steel plates. The steel 
plate on the east side of the inside storage room on the backside of the 
circular concrete wall has an adjustable window, whereas the one on the 
target room side is a one piece rectangular plate panel acting as a backstop 
for shrapnel and/or projectiles fired at the target. The steel plates are bolted 
together through the opening in the concrete wall. At the opposite (back) west 
wall end of this room there is a thick full length block of steel and a smaller 
thick square block piggy backed onto the steel plate panel making up the back 
wall. They would be in a projectiles path and act as backstops. 

Building 611B Accessory Structures 

Uncovered accessory structure - sloping dirt ramp approximately 6 ft by 25 ft. 
It is heavily contaminated with metal and vegetation. It is bounded on the 
south, east, and west by cement walls. The south end is separated from the 
north end of the non-DU firing range by a concrete wall and five-sided catch 
box snuggled up against it on the north end wall of the non-DU firing range. 

Underground storage tank and fill pipe - 500-gal fiberglass tank located 
underground on the exterior south side of the instrumentation room. It is 
connected with dedicated plumbing to the dedicated washbasin/sink located 
on the north side of the instrumentation room. Its fill pipe, used for testing the 
water in the tank, extends up above the outside ground surface to the south of 
the instrumentation room. 

Outside open storage platform/deck (gazebo) - 12 ft by 6 ft platform/deck that 
has seriously degraded over the years is completely constructed of wood with 
a composite shingle roof supported by four (4 x 4) posts, wood side rails and 
no side panels. Several pieces of metal shims and targets were found on the 
flat wooden deck and the ground surface adjacent to this structure. 



Outside storage shelters - two modular and portable outside storage steel 
framed shelters are military communications trailers located on the outside 
and adjacent to the south side of the instrumentation room inside the 
boundary of the wetland. 

HEPA filtration/ventilation bank - multi-stage high efficiency particulate air 
(HEPA) filtration/ventilation bank positioned atop the inside storage area roof 
deck (app H). It contains four stages of filtration before discharging to the 
outside. A 6-in. duct extends from the HEPA bank out over the inside storage 
room roof and down, into the target room, through a penetration at the top 
center of the fifth and last section of the concrete pipe. 

Building 611B Associated Grounds 

Associated grounds - The associated grounds are within a partially "enclosed" 
40,000 ft^ field, which consists of a paved entry way below the grade of the 
building to the south; an area on both sides of Bear Swamp Brook, which has 
a maximum width of a few feet and a flow rate of as much as 20 gal/min, to 
the east; and a fenced-in area to the north and west, which slopes down 10 to 
20% towards the building located on the side of the hill. The unpaved areas 
are for the most part littered with spent munition shells and metal. 

Operating History 

The building 611B testing facility was designed for testing munitions and contained only 
non-radioactive munitions until approximately 1959 when the east-west testing range tunnel was 
built for small scale DU/staballoy munitions testing. From 1959 to 1979, there are no records 
available to substantiate the use/non-use of the facility. During operation, the safety measures 
taken to control the dispersion of radioactive material during impact were inadequate to ensure 
the proper engineered confinement of aerosolized and non-aerosolized DU.   Discussions with 
personnel at the site revealed that some activities at the facility caused releases of material to 
the immediate area. The safeguards, however, appear to have been sufficiently effective to 
ensure consistently low exposures to personnel. 

One of the most important sources of release from a control standpoint was 
during operation of the HEPA system during firing. Thermally hot particulates 
of DU burned through the HEPA filtration/ventilation system causing ignition, 
excessive collection of particulates at the last stage of filtration, and the 
potential for the incomplete removal and uncontrolled emission of contam- 
inates from this system. This was indicated by at least one reported fire in the 
HEPA filtration/ventilation bank. There was no monitoring of the exhaust 
ventilation for radioactive material. The direction of airflow from the HEPA 
system was toward the back (west) of the inside storage room, while its 
platform roof slopes toward the front of the room. Precipitation may have 
played a part in causing transfer of contaminates from the HEPA platform/roof/ 
deck to the ground surface below. 



During firing, transferable/loose contaminates migrating from tlie target room 
to ttie inside of the building accumulated in some of the expansion joints 
between the poured concrete floor and walls, the seams between the floor 
tiles, and other locations outside the target room. 

The most significant migration of transferable/loose contaminates from the 
facility appears to have occurred by individuals tracking contaminates from the 
building to the inside storage room and vice versa. This was observed by 
detection of activity at the base of the stairs; in the soil under the stairs leading 
into the foyer; and on the ground in front of the entryway leading into the 
inside storage room, which possibly could have washed away and dispersed 
into the surrounding area. 

Also of significance, although not quantifiable, personnel reported that they 
observed a build up of pressure in the target room and the escape of partic- 
ulates and dust into the DU/staballoy firing range tunnel and non-DU firing 
range through the fissures, penetrations, and openings between the circular 
concrete wall and steel plates, which divide the target room from the inside 
storage room. The firing events were described by ARDEC personnel as an 
explosion of material in the DU target room, which caused doors and steel 
hatched windows lining the east side wall of the non-DU firing range and 
window panes in the access doors leading into the foyer and loading area to 
either be stressed or to open during a firing. These comments caused us to 
take soil samples directly outside the hatched windows to determine the 
extent of contamination of the outside area. 

Licensing 

This characterization survey to identify DU(U-238) and its short-lived daughter products, 
the only radionuclides of concern, was conducted under the licensing authority [License number 
27-29104-01, (app O)] held by GPL and granted by the United States NRC, which licenses and 
exerts its regulatory rules over this site in one with the New Jersey Department of Environ- 
mental Protection. 

A Memorandum of Agreement was signed by GPI and the ARDEC Radiation Safety 
Officer (RSO) in order to facilitate cooperation of radiation protection aspects of their character- 
ization survey protocol (app. P). 

The total DU activity at the testing facility is conservatively estimated to be less than 1 mCi 
as determined from the characterization. 

The average activity of DU in the 1.46E6 cm^ (centimeters squared) (10 * ;c * 50 * 12^ * 
2.54^) contaminated area in the DU firing range tunnel is approximately 10,000-dpm (disinter- 
grations per minute)/100 cm^ equal to 1.5E8 dpm or 6.6E7 pCi (picocuries) or 66 nC\ 
(microcuries). 

The activity in the non-DU firing range is estimated to be less than 10% of the DU firing 
range tunnel; i.e., 6.6 )j.Ci. 



The average activity of DU in the 4.4E6 cm^ contaminated area of the HEPA ventilation 
system is estimated to be 20,000 dpm/100 cm^ equal to 8.9E6 dpm/100 cm^ or 8.9E^ dpm or 
4E6 pCi or 4 iiCi. 

Characterization Process 

Data was collected during the characterization survey by direct measurement of emis- 
sions from fixed contamination of the affected surfaces using count rate meters (Geiger Muller 
counters) and/or exposure rate meters (ionization chambers), and by collecting and analyzing 
filter disc samples from either the air samples used or the cloth smears used to manually wipe 
the potentially contaminated surfaces for transferable/loose contaminates. The latter two were 
counted using a laboratory grade low level alpha/beta counting system. Direct measurements 
and smear analysis provided an indication of the total fixed and/or removable (loose) level of 
contamination on the various surfaces monitored. 

Waste-disposal Practices 

Waste generation during the characterization of the facility was limited to protective/anti- 
contamination clothing, dusts from vacuuming, and contaminated items removed from inside 
and outside of the sections/components of the facility including wiring, metal targets, metal 
plate, metal tools, metal gun stands, and decontamination materials. As much as practical of 
the identified radioactive materials removed from the facility for decontamination or disposal was 
inventoried, double bagged, or placed in metal containers and controlled for temporary storage 
in one of the two outside steel storage shelters/military communication trailers (app A), which 
were posted and secured as appropriate. This will remain stored until a broker designated by 
the U.S. Army Field Support Command can re-identify, decontaminate if possible, and re- 
package all the radioactive material originating from this characterization survey and future 
decommissioning/remediation actions into Department of Transportation (DOT) approved 
containers [e.g., 7.5 ft^ 55-gal drums, 95 ft^ B-25 boxes, or 675 ft^ (25 yd^) intermodals] properly 
surveyed, weighed, labeled, and manifested prior to on-post transfer, license-to-license transfer, 
and/or ultimate off-post DoD authorized disposal. 

As practical, protective clothing and equipment waste generated during this project were 
frisked for release as clean waste to ensure that waste volume was minimized. More than 540 
ft^ (20 yd^) of clean material was released from the site for a coordinated turnover to the 
appropriate organization at Picatinny for processing. 

SURVEY INSTRUIVIENTS AND TECHNIQUES 

The surveys completed during the characterization study involved detection of beta and 
gamma radiation with portable and semi-portable instruments in order to control and adequately 
determine the radiation levels due to fixed and/or loose contamination incident to the testing of 
DU/staballoy munitions, to evaluate the site for compliance, and provide the background 
information needed to remediate and decommission the facility, remove it from ARDEC's SUB- 
348 NRC license, and free it from radiological control. 



NOTE: Although ^^^U is an alpha emitter, the most important radiations emitted from a 
characterization standpoint are beta and gamma emissions from the ^^''Th, ^^'*""Pa, and ^^'^Pa 
daughter products. Radon and radon daughters are not a concern from the DU remaining from 
testing of scaled down DU/staballoy projectiles because the half-life of ^^^U is sufficiently long to 
prevent substantial creation of radium and its daughters, and the relative time since the 
separation of DU from natural uranium is not significant compared to the half-life of ^^"U (2.5E5 
yrs). 

Instruments on-site for this evaluation were designed for control of radioactive material 
and for characterization of the levels of fixed and removable contamination on surfaces. 

Ludlum Model 3 rate meters with Model 44-9 probes (GM pancake) 

Ludlum Model 19 with 1-in. by 1-in. internal sodium iodide detectors 

Ludlum Model 2221 rate meter/sealer with 44-89 probe (alpha/beta 
scintillation) 

Ludlum Model 2224 rate meter/sealer with 44-89 probe (alpha/beta 
scintillation) 

INITIAL CONDITIONS 

Prior to characterization of the testing facility, the initial physical and radiological 
conditions are described in the following paragraphs. 

Initial Physical Conditions 

The physical structure of building 61 IB, which contains materials and equipment to 
conduct firing operations and ballistic tests, is deteriorating. Even with signs of deterioration, 
such as the roof leakage and presence of carpenter ants in the instrumentation room, the 
structure is sufficiently sound to allow work. 

The outside, open, storage platform/deck is a deteriorating wood frame structure that has 
been affected by the harsh weather of New Jersey and is not safe for routine use. 

The two outside military communications shelters/trailers are metal and solid. 

The grounds on the north and east sides of building 611B are littered with outdated 
potential UXO. This ordnance was marked and identified by UXO certified personnel for 
removal and disposition by the local Explosive Ordnance Disposal (EOD) and Technical 
Division. 
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Initial Radiological Conditions 

Fixed and/or loose surface contamination due to alpha/beta/gamma radiation exists 
primarily in the HEPA filtration system, tiie DU target room, and the DU firing range tunnel. All 
other areas were essentially free of either fixed or removable/loose surface contamination or 
showed activities near the established limits. 

The highest activities identified throughout building 611B were in the DU target room and 
DU/staballoy firing range tunnel. Activities in other sections of the building were spotty and 
found primarily during the characterization when equipment and materials were removed from 
the building. 

The materials, equipment, and furniture in the non-contaminated areas of building 611B 
were found to be relatively free of surface contamination associated with the ballistics testing of 
small scale DU/staballoy, kinetic penetrator, armor piercing operations. Most of these items 
were released from the facility as clean after being surveyed. Those materials found to be 
contaminated were packaged, identified, and handled as described under the heading of Waste 
Disposal Practices previously discussed. 

CHARACTERIZATION 

Work Site Preparation 

Prior to initiating the characterization study, the building 611B testing facility, was 
surveyed by certified UXO experts for the presence of UXO, which may have been present as a 
result of past operations at the facility. The UXO report from that survey is included with this 
publication at appendix L. 

All of the GPI workers involved with the project reviewed and discussed the Project Work 
Plan, HASP, QA plan, scope of work, and radiological requirements for control of the work prior 
to beginning project related activities. 

Air Sampling 

Low volume (2 cfm) air sampling pumps were placed in the work area of the DU/staballoy 
firing range tunnel and outside building 611B to collect a background airborne radiological air 
sample on filter discs for comparison purposes. The work area air sampler was relocated within 
the different work areas to obtain representative breathing zone airborne samples. 

There was never any indication of airborne radioactive particulates during the work. 
Respiratory protection devices were not used for this characterization work. 

Characterization Surveys 

Physical characterization efforts began on 14 April 1997. All loose material/debris 
removed from the floor area as well as the loose wiring systems and signal wires disconnected 
from the x-ray systems in the DU/staballoy firing range tunnel were inventoried, packaged, and 
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handled as described under the heading of Waste Disposal Practices. Large, heavy items were 
moved as practical to the non-DU firing range to reduce background dose rates in the areas 
being characterized. Recommended remediation methods are discussed later in this report. 

A compilation of the radiological and explosive survey data for each area of the site is 
included in appendices A through J, L, and Q through T. 

Foyer 

Dust and soil in the seams between the floor tiles include DU particulates from the 
firing operations. Samples of the tile and paint from the walls were taken and analyzed for 
asbestos and lead, respectively, by a New Jersey certified laboratory through the base Industrial 
Hygienist. The results of his evaluation are pending. 

Instrumentation Room 

There are four areas of radiological concern in this room: 

The floor and walls near the location of the sink had two small areas of 
activity. The sink was removed, packaged, and handled as described 
under the heading of Waste Disposal Practices. 

The seams between the vinyl floor tile had transferable/loose contam- 
inates with dust, soil, and DU particulates from the DU/staballoy firing 
operations. Samples of the floor tile and paint from the walls were taken 
and analyzed for asbestos and lead, respectively, by a New Jersey 
certified laboratory through the base Industrial Hygienist. The results of 
his evaluation are pending. 

Grid SC2 (app C) had a high reading due to the presence of the stem 
piece for the drain to the UST. It was left in place because a small 
amount of building removal is required to remove this item 

Penetrations on the west wall (interfacing to the non-DU tunnel) there 
into the non-DU firing range that have flat horizontal surfaces were 
found to be collecting points for loose contamination. 

Non-DU Firing Range 

Depleted uranium projectile fragments and/or transferable contaminates from the 
DU/staballoy firing operations were found with dust, soil, and/or DU particulates that collected 
on or in: 

Horizontal surfaces such as electrical conduit, electrical boxes, electrical 
conduit raceways, lights, and around the crevices between the structural 
concrete and steel plates making up the five-sided open catch box or on 
the floor under various DU operations-related hardware. 
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Seams between the vinyl floor tile.   Samples of the floor tile and paint 
from the walls were analyzed for asbestos and lead, respectively by a 
New Jersey certified laboratory through the base Industrial Hygienist. 
The results of his evaluation are pending. 

Expansion joints around the concrete slope at the catch box north end 
of the non-DU firing range. 

A large drum present in the bullet catch box is filled with sand. Although there were 
no readings on the drum that indicate the presence of activity above natural background, the 
drum will have to be emptied during the remediation phase. 

Depleted Uranium Firing Range Tunnel 

Collecting points for the DU projectile fragments and/or transferable/loose contam- 
inates (e.g., dust, soil and/or DU particulates) from the DU/staballoy firing operations in this 
section were the: 

Seals connecting the sections of pipe making up the DU firing range 
tunnel that have deteriorated and have been patched over. 

Floor surfaces at the interface with the wall, other wall and floor 
surfaces and the lighting and electrical fixtures. 

Seams between the vinyl floor tile.   Samples of the floor tile and paint 
from the walls were analyzed for asbestos and lead, respectively by a 
New Jersey certified laboratory through the base Industrial Hygienist. 
The results of his evaluation are pending. 

Inside un-tiled floor under the large steel gun mount. It is 
anticipated that this inaccessible area is the "hiding place" for several 
small-scale DU projectile fragments. 

One-holed circular steel door/wall dividing the DU firing range tunnel 
from the target room that will require removal for decontamination or 
disposal as radioactive waste. 

Depleted Uranium Target Room 

The areas of radiological concern in this room are: 

Openings due to the absence of seals between the circular steel 
wall/door that divide the target room from the DU firing range tunnel, 
and the concrete frame of the pipe and openings has allowed for 
dispersal of DU particulates and dust during firing into the DU firing 
range tunnel. 

All of the DU target room's infrastructures and infrastructure interfaces 
that are contaminated with DU. 
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The space between the gun mount and floor that is a hiding place for 
projectile fragments. 

The two exposed, un-paneled circular concrete sidewalls that show 
signs of severe degradation due to the impact of projectiles and target 
fragments. 

The steel plate on the target room side in front of the circular concrete 
wall that has several penetrations including some made by scaled down 
projectiles. 

All metal frames and hardware that will be packaged, inventoried, and 
handled under the heading of Waste Disposal Practices. 

The open end of the 4-in. diameter duct extending into the target room 
that was taped to confine any of the transferable/loose contamination 
from the inside of the exteriorly mounted HEPA ventilation system. The 
latter showed more activity than any other location during the character- 
ization study. 

Inside Storage Area 

Transferable contaminates (e.g., projectile fragments and dust) migrated into the 
inside storage room through the unsealed adjustable window on the east end of this room and 
were found in the wall and settled on the horizontal faces of the steel blocks attached to the 
back/west wall. 

Materials stored in the inside storage room were found to be contaminated (app S). 
These contaminating radioactive materials probably caused DU contamination of some of the 
floor surfaces and subsequently some of the shoes of personnel accessing the room. 
Personnel traffic then resulted in the limited migration of the DU into the soil directly outside the 
room. 

Underground Storage Tank (UST) 

The cover of the UST fill pipe was removed for evaluation of the tank contents. A 
frisk survey of the threads on the inside of the pipe indicated the presence of activity above 
background (approximately 100 counts per minute). This potentially indicates that an overflow 
of the tank occurred in the past. Soil samples in the area indicate that most of the released 
contaminate was removed or dispersed from the area. 

Samples of the silt and soil that collected in the tank over the years also indicates 
the presence of DU activity with count rates of 50 to 100 counts per minute above background. 
It is not anticipated that the water, when sampled, would provide any indication of radiologicals 
associated with the operations conducted at the testing facility. However, since a smear sample 
of the inside of the tank did indicate the presence of removable contamination, the tank should 
be considered for removal during the remediation of the facility. 
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Outside Open Storage Platform 

The structure was monitored to determine the level of radiation and radioactive 
contamination. Due to the weakness of the structure, the raised, horizontal, wooden, flat 
surfaced deck could not be removed without compromising its integrity. Many pieces of wood 
under the platform will require removal and survey for release during the remediation phase. 

Materials stored on this platform caused minor contamination of its 
wooden, flat surfaced deck. This flat surface floor was painted during 
the characterization to fix the activity in place until the affected piece of 
plywood deck could be removed and disposed of as low activity 
radioactive waste. That deck was not removed because the stability of 
the entire platform would be seriously compromised by the lack of a 
deck. It is not considered likely that activity above limits is present 
beneath the deck. 

All contaminated materials found were inventoried, packaged, and 
handled as described under the heading of Waste Disposal Practices. 

Outside Storage Shelters 

No remediation effort is required for these two shelters/trailers. The one used to 
store the packaged radioactive material removed from the building 611B testing facility prior to 
the site characterization survey is properly secured and posted while the other remains empty 
and padlocked. 

Building 611B Associated Grounds 

Fifty soil samples were collected in several areas to demonstrate the likely migration 
of radioactive materials from building 611B and accessory structures. Levels of DU activity in 
the surface soil range from levels consistent with background to as much as approximately 107 
pCi/g. Of all the samples, four exceeded the remediation level of 35 pCi/g with the soil under 
the stairs leading into the foyer with the highest concentration of DU activity. Seven samples 
have detectable DU activity between background and the remediation level, and the remainders 
are consistent with background. The contaminated soil with DU transferable contaminates in 
this area along with the contaminated soil in other areas will have to be excavated until the area 
samples show activities below the action level. Contaminated soil is packaged, and handled as 
described under the heading of Waste Disposal Practices. Refer to the sample results table 
(app.S) 

RADIOACTIVE WASTE STREAM INFORMATION 

Type of Waste and Packaging 

All contaminated materials found were inventoried, packaged, and handled as described 
under the heading of Waste Disposal Practices. No liquids requiring treatment or disposal were 
generated in this phase of the work. No sampling for the presence of hazardous materials was 
done at the site. 
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Disposal Information 

The approximate volume of waste generated thus far is 256 ft^ (excluding soil volume and 
other radioactive materials or low activity mixed radioactive materials resulting from any future 
decommissioning remediation action). The final burial volume from this phase of the 
decontamination may be less if metal processing to remove DU activity from item surfaces is 
pursued. Hazardous materials discovered at the site were provided to the on-post Industrial 
Hygienist for disposition. 

RECOMMENDED REMEDIATION STRATEGIES 

Remediation Methods 

Experienced personnel should accomplish decontamination of the concrete surfaces of 
the structure in the DU firing range tunnel and target room using scabbling techniques. It is 
anticipated that scabbling to a depth of 1 cm (2 in.) will be adequate to remove the activity from 
the concrete surface. 

Decontamination of other surfaces, such as the tile and floor will be completed by removal 
of the tile and cleaning the exposed surfaces. If lead or asbestos containing materials (ACM) or 
other hazardous materials are identified from the samples taken from the floor, then standard 
industry control measures for ACM or the other hazardous materials must be identified in the 
remediation work plan and used to prevent unnecessary exposure to the material. 

No new work processes will be attempted during the remediation phase of this project. 

Recommended Work Breakdown 

Remediation of the foyer would require removal of the floor tile and mastic. No other 
decontamination appears necessary for this area. 

Remediation of the instrumentation room should consist of removal of the sink drain, floor 
tile, and mastic, decontamination of the affected walls and penetrations. 

Remediation of the non-DU firing range will require removal of all contaminated 
components, removal of the floor tile and mastic, scabbling of the wall surfaces with fixed 
contamination paying special attention to the horizontal surfaces on top of the concrete walls, 
removal of contaminated concrete from cracks and the wall to floor joints, and dismantling and 
removal of the large steel catch box positioned against the north wall end of the non-DU firing 
range. 

Remediation of the DU firing range tunnel will require removal of all contaminated 
components, removal of the floor tile and mastic, scabbling of all wall surfaces with fixed 
contamination, removal of contaminated concrete from cracks and the wall to floor joints, 
removal of the gun mount (possibly decontamination and cutting it into pieces before removal), 
and removal of the circular steel wall/door separating the DU firing range from the DU target 
room. 
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Remediation of the DU target room will require removal of all steel components, scabbling 
of the concrete floor surface, scabbling of all wall surfaces, removal of the contaminated 
concrete from cracks and the wall to floor joints, decontamination or removal of the circular 
concrete wall with its anchored front and back steel plates. 

Remediation of the inside storage room will require removal of all contaminated com- 
ponents, removal or decontamination of contaminated steel structures such as metal wall 
panels and backstops, scabbling of all contaminated concrete wall and floor surfaces with fixed 
contamination, removal of contaminated concrete from the cracks and the wall to floor joints, 
and removal of the contaminated circular concrete wall with its anchored front and back steel 
plates. 

Remediation of the outside, open, storage platform will simply require removal of contam- 
inated flat wooden decking. The plywood and floor joists can be removed, but it may be 
necessary for the structure to be demolished after removal or new structural members be 
placed to prevent the structure from accidentally falling. 

No remediation is required for the two steel frame military communications trailers 
adjacent to building 611B, of which one is being used as a temporary outside storage shelter for 
the low activity radioactive materials removed from the facility. 

Waste Minimization During Remediation 

Waste generation for the remediation of the building 611B testing facility will be limited to 
protective clothing, dusts from vacuuming and scabbling, soil, HEPA filters, old packaging for 
contaminated materials, the UST transferable contamination (if it is cleaned), and metal and 
wood materials used for targets and construction materials. The contaminant is mainly limited 
to the DU target room, DU firing range tunnel, HEPA filtration/ventilation bank, and contamin- 
ated components throughout the facility; i.e. Building 61 IB, accessory structures, and associ- 
ated grounds. Waste generated will be handled, inventoried, and packaged as described under 
the heading of Waste Disposal Practices and temporarily stored in or outside of building B312, 
the Radioactive Materials Storage and Handling Facility awaiting ultimate disposal. 

As practical, protective clothing and equipment wastes that are generated during this 
project will be frisked for release as clean waste to ensure that waste volume is minimized. 

The Radiation Protection Office designee will stage clean materials at the site in a 
designated clean area for removal. 

CONCLUSIONS 

As a result of the effort by Gutierrez-Palmenberg, Inc., Joe Fabiano of the Army 
Armament Research, Development and Engineering Center (ARDEC), Picatinny, New Jersey 
and Mike Styvaert of the Army Field Support Command, formerly the Industrial Operations 
Command, the Building 611B Testing Facility at ARDEC has been characterized for the 
presence of depleted uranium in accordance with the work description of contract DAAA09-95- 
G-0017. 
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APPENDIX A 

LOW ACTIVITY RADIOACTIVE MATERIAL INVENTORY 
(STORAGE) 
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ARDEC Picatinny Arsenal 

Building 611B Characterization 

Radioactive Material Inventory 

Notes 

1. Packages are double bagged and stored in the portable Storage area labeled #2 

2. Dose rates on jjackages are based on contact readings with a gamma radiation detector and are uR/hour. 

3. Bag weight is reported in pounds based on estimates from workers. 

Gutierrez-Palmenberg, Inc. 
333 North Rancho Drive 
Las Vegas, NV 89106 

702-647-5699 
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Radioactive Material Inventory 

Bag# iPiiiilM^^^ Weight 
(Pounds) 

Dose Rate 
ftRAour 

1 hose and light covers 10 10 

2 misc. paper products 
2 pieces steel stock 
misc. rubber pushers 
small piece of hose 
sink drain 
2 spools of wire 
pair of shoes 
pair of gloves 

15 15 

3 sink 10 7 

4 plastic floor mat 
garbage can 
gloves 
paper 

10 7 

5 9 X ray tubes 3 18 

6 garbage can 
ammo box with misc. parts 

20 7 

7 4' angle iron 5 7 

8 2' X 2' plywood 8 7 

9 r X 2.5' metal shelf 10 7 

10 2' X 2' plywood 8 7 

11 2' X 6.5' plywood 10 8 

12 4 2" X 6' PVC pipe 10 7 

13 bag of trash 10 7 

14 2 large c-clamps 15 7 

15 2 large c-ciamps 15 7 

16 3 pieces of wood 20 28 

17 3 X ray guns 15 7 
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Bag# l||^i||ili|il|il|i|M^ Weight 
(Pounds) 

Dose Rate 
jiR/hour 

18 4 c-clamps 
tape dispenser 
level 
1 glove 

20 7 

19 tool box 
misc. tools 

15 7 

20 trash 10 8 

21 Ifile 
3 small c-clamps 
misc. scrap metal 

20 7 

22 25 pieces of plywood 20 8 

23 misc. tools 
scrap metal 
steel plate 

50 8 

24 ammo box 25 8 

25 2 large c-clamps 15 7 

26 nuts and bolts 
lead X ray letters 
brush 
magnet 

26 9 

27 steel plate 
c-clamp 

45 8 

28 steel plate 50 8 

29 gun breach 
nuts and bolts 
counter weights 

30 7 

30 trash 10 7 

31 wire 15 7 

32 wire 15 8 

33 wire 15 8 

34 wire 10 7 
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Bag# |i|||rti||!;;;|'i;i?^|j::;^^^ Weight 
(Pounds) 

DoseJRi^e 
^R/hour 

35 wire 10 7 

36 wire 15 7 

37 wire and trash 10 7 

38 wire 20 7 

39 wire 12 7 

40 wire 5 8 

41 wire 15 7 

42 wire 15 7 

43 3 steel plates 
targets 

75 7 

44 steel plates 
targets 

60 8 

45 steel plates 
targets 

75 7 

46 6 X ray guns 30 19 

47 4 X ray guns 20 13 

48 4 X ray guns 20 12 

49 steel plate (target) 60 7 

50 box steel 15 7 

51 wood 20 9 

52 misc. scrap steel 10 7 

53 steel plates (targets) 70 7 

54 misc steel (scrap) 40 18 

55 trash 25 7 

56 bottom of cabinet 10 7 

57 cabinet sides (2) 40 8 

58 steel angle iron 10 8 
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■inii i||iiit|ii:i| ::|f ;¥||i :||i|^ Weight    , 
(Pounds) 

Dose Kate 
jiR/hour 

59 steel angle iron 10 8 

60 steel 100 7 

61 stock steel bars 40 7 

62 wood table top 15 8 

63 5 2x6x7 20 7 

64 wood 8 16 

65 steel plate 50 11 

66 Migle iron 10 7 

67 steel plate 25 7 

68 thin steel plate 2 10 

69 nusc steel 2. 48 

70 ammo box 
misc items 

30 8 

71 plexi glass 10 8 

72 bag of trash 10 9 

73 wood 1 7 

74 ammo can 35 7 

75 ammo can 30 7 

76 ammo can 20 9 

77 ammo can 15 8 

78 ammo can 15 8 

79 steel stock 30 7 

80 1   4"x30"xl" steel 25 7 

81 1   4"x 30" X 1" steel 25 12 

82 2    4"x 12" xl" steel 25 7 

83 plywood 20"x 10' x 3/4" 20 7 
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Bag# ;||||i|i||||||l||||||;|i^^ Weight 
(Pounds) 

Do5e Rate 
jjiRyliour 

84 plywood 20"x 5' x 3/4" 10 7 

85 steel 1/2" X 6" x 12" 5 7 

86 steel T X 6" x 6" 20 40 

87 steel 2" X 8" x 8" 30 50 

88 steel 2" X 8" x 8" 30 7 

89 steel 2" x 10" x 10" 40 30 

90 steel T x 8" x 8" 30 8 

91 steel 2" x 8" x 8" 30 7 

92 rubber floor mats 40 7 

93 '/4 target mounts 100 10 

94 V-i target mounts 80 15 

95 18" X 12" X 1/4" steel 5 7 

96 trash 3 8 

97 wood 10 8 

98 aluminum plates 40 8 

99 fan 10 7 

100 2 ammo box 
wood box 

40 8 

101 ammo box 
wood box 

30 7 

102 pipe 10 8 

103 steel pipe 18" X 3/4" 5 7 

104 ammo box shims and bolts 10 7 

105 2" X 2" X 6" channel 30 7 

106 plywood 20" X 30" X '/z 5 7 

107 wood box 
nuts and bolts 

40 8 
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iiiiiiiiiiiiS^^ ^^iiliiiSiii 
iliiilliiiiii 

108 trash 20 6 

109 trash 40 6 

110 trash 40 6 

111 plate steel 170 7 

112 trash 10 11 

113 pleM glass 10 6 

114 steel plate 30 6 

115 bag of trash 10 8 

116 trash 20 7 
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APPENDIX B 

ANALYSIS OF DATA FOR BUILDING 611B FOYER 
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ARDEC Picatinny Arsenal 

Building 61 IB Characterization 

611B Foyer 

Notes 

1. Electrical equipment was left in place for this characterization, it will be surveyed upon removal. 

2. A detection efficiency of 10% was assumed for conservatism in evaluation of the data. The actual detection 
efficiency would range from 10% to 30% for energetic beta particles in a known open configuration, in this case 
however, the configuration of activity on the surface is not homogeneous and it's depth under dust and dirt is 
unknown but anticipated to be small. 

3. Background evaluations revealed a background dose rate of approximately 7 to 12 uR/hour, background count 
rates for the different instruments varied and are recorded on the evaluation forms. 

Gutierrez-Palmenberg, Inc. 
333 North Rancho Drive 

Las Vegas, NV 89106 
702-647-5699 
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ARDEC Picatinny Arsenal Foyer Grid Layout 

Floor (F) 

1     J  West Wall (W) 
■H^^H 

1        ^^^         1 ,1 

MHM ' 
WA2 J North WaU(N> 

FA2- 
■HH 

FAl NA^Stl 

NB^NMI N FB2 FBI 

■■■ l^c     J FGI              1 

EA2'             1 
BIHI 

EB2 
East Wall (E) 

EBi EAl              1 

1        ■         1 
eL-2 

] 
CL-t 

Ceiling (GL) 

= less than 1000 dpm/tOO square cm 

= greaterthan 10OOdpm/IOO.square cm and less than 5000 dpm/tOO square cm- 

= greater than 5000 dpm/100 square cm 

Table PR. 1. 
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APPENDIX C 

ANALYSIS OF DATA FOR INSTRUMENTATION ROOM 
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ARDEC Picatinny Arsenal 

Building 61 IB Characterization 

Instrumentation Room 

Notes 

1. Electrical equipment was left in place for this characterization, it will be surveyed upon removal. 

2. A detection efficiency of 10% was assumed for conservatism in evaluation of the data. The actual detection 
efficiencj' would range from 10% to 30% for energetic beta particles in a known open configuration, in this case 
howe\'er, the configuration of activity on the surface is not homogeneous and it's depth under dust and dirt is 
unknown but anticipated to be small. 

3. Background evaluations revealed a background dose rate of approximately 7 to 12 uR/hour, background count 
rates for the different instruments varied and are recorded on the evaluation forms. 

Gutierrez-Palmenberg, Inc. 
333 North Rancho Drive 
Las Vegas, NV 89106 

702-647-5699 

41 



ARDEC Picatinny Arsenal Instrument Room Grid Layout 

West Wall (W> 

Ceiling (CL) 

■ less than 1000 dpm/100 square cm 

• greater than 1000 dpm/100 square cm and less than 5000 dpm/100 square cm: 

■ greater than 5000 dpm/100 square cm 

Table IR-1 
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APPENDIX D 

ANALYSIS OF DATA FOR NON-DU FIRING RANGE 

49 



ARDEC Picatinny Arsenal 

Building 611B Characterization 

Non-DU Firing Range 

Notes 

1. Electrical equipment was left in place for this characterization, it will be surveyed upon removal. 

2. A detection efficiency of 10% was assumed for conservatism in evaluation of the data. The actual detection 
efficiency would range from 10% to 30% for energetic beta particles in a known open configuration, in this case 
however, the configuration of activitj' on the surface is not homogeneous and it's depth under dust and dirt is 
unknown but anticipated to be small, 

3. Background evaluations revealed a background dose rate of approximately 7 to 12 uR/hour, background count 
rates for the different instruments varied and are recorded on the evaluation forms. 

Gutierrez-Palmenberg, Inc. 
333 North Rancho Drive 
Las Vegas, NV 89106 

702-647-5699 

51 



ARDEC - Picatinny Arsenal 
Wes! VJWW 

Non-DU Tunnel Grid Layout 
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Location 

Grids 4 on the West and East walls are also a part of the ceiling. 
L = Ledge on West and East walls. 

= less than 1Q00 dpm/10Q square, cro 

= greater than 1000 dpm/100 square cm and less than 5000 ctpm/100 square cm 

= greater than 5000 dpm/100 square cm 

Table NDU-1. 
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APPENDIX E 

ANALYSIS OF DATA FOR DU FIRING RANGE 
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ARDEC Picatinny Areenal 

Building 61 IB Characterization 

DU Firing Range 

Notes 

1. Electrical equipment was left in place for this characterization, it will be surveyed upon removal. 

2. A detection efficiency of 10% was assumed for conservatism in evaluation of the data. The actual detection 
efl5cienc>' would range from 10% to 30% for energetic beta particles in a known open configuration, in this case 
however, the configuration of activity on the surface is not homogeneous and it's depth under dust and dirt is 
unknown but anticipated to be small. 

3. Background evaluations revealed a background dose rate of approximately 7 to 12 uR/hour, background count 
rates for the different instruments varied and are recorded on the e\'aluation forms. 

Gutierrez-Palmenberg, Inc. 
333 North Rancho Drive 
Las Vegas, NV 89106 

702-647-5699 
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ARDEC - Picatinny Arsenal DU Firing Tunnel Grid Layout 

North Wall Floor South W;jii 

3          2          1 1           2 1           2     1    3 

DID WMMM Wt 

i                       I>U Target Room Location:                       B 
B                        All Surfaces Above Limits                        E 

= less than 1000 dpm/100 square cm 

= greater than 1000 dpm/100 square cm and less than 5000 dpm/100 square cm 

= greater than 5000 dpm/100 square cm 

Table DU-1 
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APPENDIX F 

ANALYSIS OF DATA FOR DU TARGET ROOM 
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ARDEC Picatinny Arsenal 

Building 611B Characterization 

DU Target Room 

Notes 

1. Electrical equipment was left in place for this characterization, it will be surveyed upon removal. 

2. A detection efficiency of 10% was assumed for conservatism in evaluation of the data. The actual detection 
efficiency would range from 10% to 30% for energetic beta particles in a known open configuration, in this case 
however, the configuration of activity on the surface is not homogeneous and it's depth under dust and dirt is 
unknown but anticipated to be small. 

3. Background evaluations revealed a background dose rate of approximately 7 to 12 uR/hour, background count 
rates for the different instruments varied and are recorded on the evaluation forms. 

Gutierrez-Palmenberg, Inc. 
333 North Rancho Drive 
Las Vegas, NV 89106 

702-647-5699 
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APPENDIX G 

ANALYSIS OF DATA FOR INSIDE STORAGE AREA 
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ARDEC Picatinny Arsenal 

Building 61 IB Characterization 

Inside Storage Room 

Notes 

1. Electrical equipment was left in place for this chararterization, it will be surveyed upon removal. 

2. A detection efficiency of 10% was assumed for conservatism in evaluation of the data. The actual detection 
efficiency would range from 10% to 30% for energetic beta particles in a known open configuration, in this case 
however, the configuration of activity on the surface is not homogeneous and it's depth under dust and dirt is 
unknown but anticipated to be small. 

3. Background evaluations revealed a background dose rate of approximately 7 to 12 uR/hour, background coimt 
rates for the different instruments varied and are recorded on the evaluation forms. 

Gutierrez-Palmenberg, Inc. 
333 North Rancho Drive 
Las Vegas, NV 89106 

702-647-5699 
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ARDEC Picatinny Arsenal Storage Room Grid Layout 

North Wall (N) 

less than 1000 dpm/100 square cm 

■ greater than 1 GOO dpm/100 square em and less than 5000 dpm/TOO square cm 

■■ greater thatt 5000 dpm/IDQ square cm 

Table SR-1 
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Radiological Survey Report 
GutierreZ'Palmenberg, Inc, 
Routine Radiological Survey Fonti 

Facility;   ^j/R. 

Survey Number; br-i'"^'" 

Date:^   8<9?    ^"''-- \30Jhv. Instrumentatioo Used in Survey 

Surveyed by:^ Model Serials % Efficiency Calibration Due Date 
 • ^.v-^.-;—.».«Va.'  

Ucation: U£PA VEHrrWiTM S9S. 
move swRA&e moy, „„., 

mm- 3 
PfoK 3C-0 /d% O,     i ^ - ^1 

MOdEL H mMio ML fO-'^-'?? 

Reviejn^^        ; 

Smear location = (Number) Dose rate = uR/hour Frisk, count rate = cpm 
Indicate North 

N 
>* 

^(){jfh SlSC 

M 

i '■!f.i-.£K lICSiDC. roS£. 
MrtJZBJ Uj>(\ UNtT AfjO 

StilM    HCSICMllTl^h! sum 

2!i   Jtz SauTHh}P.LL ^i.-'i^Cejuvr. 

Location or item description -rjp of j-ptofn- Kr.'n    i-if.fo\ dtfiT f&K W V)Ni^Fl 

Notes      g>ftJ<.^r,-.„K.^ fr,r i f,.U:..f. ■>, ii.-) - <p CP'-'I f''!' .%'.c.''-5';*."T .^''? i^irSng I^FTFR ^Mhlhy / 

Guticrrez-Palmenberg, Inc.   *   Phoenix - Las Vegas   *   702-647-5699 

GPI Grid Survey Form 1/97 Page_i of   ^ 
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Radiological Survey Report 
Gutierrez-Palmenberg, Inc. Facility:^,,-1,^ A^DfC   ^Qj 

Survey Number: G PI- 5 ^ P ^^ 

Date:^,g.^7   Time: ,3^0 Instrumentation Used in Analysis 

Analyzed by: Mode! Serial* Probe Probe 
Serial 

%EfFiciency Cal Due Date 

Zoom ^                    ■■    ■      ) 

3 931^1 m 3U0 10 H \^ Tr 

i^ lc)q<f7o A/A //A MA IO'H-^7 
Revje* 

L_Z- ,-_ = y-    .    ..-,.—; 1 Af^ ^^ A/fi A/f^ 4/^ //^ 

Counting Results 

Gntierrez-Palmenberg, 

GPI Survey Counting Form 1/97 

Inc.   *   Phoenix - Las Vegas   *   702-647-5699 

Page  of 

96 



Counting Results Continued Survey Number b ^   i " O' 0 o1- Dated  J" Q'^ ^ 

Sample # Count Time 
(min). 

a 
Count 

P 
Count 

a 
CPM 

P 
CPM 

oc 
DPM 

P 
DPM 

eFWl AJA I20 \U^ 

X i M 
• 

MJO 1160 

wA) jfM ZOD 2ooo 

WA2- M (oo /OflO 

^ 

/' 

/ 

r-—  

/ 

/ 
/ 

/ 

/ 

/ 
, 

/ w, \ 

/ 

/ 

/ 

/ 

/ 

/■ 

/ 

/ 

/ 

/ 

i/ 
^ 

Gutierrez-Palmenberg, Inc.   *   Phoenix - Las Vegas   *   702-647-5699 

GPl Survey Counting Form !/97 Page   ^   of ^ 
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ANALYSIS OF DATA FOR OPEN STORAGE AREA 
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ARDEC Picatinny Arsenal 

Building 61 IB Characterization 

Open Storage Area 

Notes 

1. Electrical equipment was left in place for this characterization, it will be surveyed upon removal. 

2. Adetectionefiiciency of 10% was assiuned for conservatism in evaluation of the data. The actual detection 
efficiency would range from 10% to 30% for energetic beta particles in a known open configuration, in this case 
however, the configuration of activity on the surface is not homogeneous and it's depth under dust and dirt is 
unknown but anticipated to be small. 

3. Background evaluations revealed a background dose rate of approximately 7 to 12 uR/hour, background count 
rates for the different instruments varied and are recorded on the evaluation forms. 

Gutierrez-Palmenberg, Inc. 
333 North Rancho Drive 
Las Vegas, NV 89106 

702-647-5699 
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ARDEC - Picatinny Arsenal Outside Storage Area Grid Layout 

■■ less than l.0Q0dpm/1OO square cm 

■■ greater than .1000 dpm/100 square cm and less than 5000 dpm/lOO squarecm' 

■ greater than 5000 dpm/TOO square cm 

TahIe.QS.-l 
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ARDEC Picatlnny Arsenal 
Suivey Number        GPI •S-029 Large Probe 
Location:   611 B Gazebo 

Detection efficiency = 
Background = 

0:17 c/d • 
300 cpm 

oonsefCP m   
■jj^^H HEflH^I ■M ■■ ISi ^H 464 

950 
461 437 

^^^^^ 433 485 698 

^B 436 
286 

376 515 

^^^^^ 355 337 458 

^B 308 
387 

271 345 

^^^^^ 393 476 375 

^fl 
481 

520 
806 613 

^^^^^ 598 480 422 

^B 444 
866 

435 351 

^^^^^ 769 465 405 

^fl 
401 

1954 
576 495 

1 475 
557 

577 503 

365 518 459 338 
659 6602 

504 

°: less than 1C00 dpm/lOO square em 

=:greatertAan 1000 dpm/IOOsquare cm and tesslhan 5000 dpm/lOO square cm 

« greater than SOOO dpm/10O squats cm 

661 

546 

272 

739 747 781 407 467 

295 438 653 475 371 

447 856 445 
600 604 696 437 .1.   414 

1034 367 526 433 ■   599 

386 359 434 / 
420 453 396 331 384 

427 380 316 279 3!S0 

393 472 405 
403 478 439 384 416 

368 498 542 747 780 

457 470 1018 1614 
1034 699 381 526 605 

587 516 438 458 612 
538 396 546 

307 381 331 504 572 
412 373 458 612 

572 

Activltv Coocentration (tj pnVtaOsq uarecm)' nnniii ■■■ I^HHi MHHI MHH EHH m 
965 

3824 
947 806 

2112 
500 1282 

37071 
935 224 

2124 
•165 

782 1088 2341 2582 2629 2829 629 982 

800 
-82 

447 1255 
865 

-29 812 
3271 

2075 1029 
853 

418 

324 218 929 1765 1788 2329 806 671 

47 
512 

•171 263 
506 

4318 394 
347 

1329 782 
788 

1759 

541 1035 441 706 900 565 182 494 

1065 
1294 

2976 1841 
547 

747 471 
1012 

94 -124 
618 

294 

1753 1059 718 606 1047 818 494 662 

847 
3329 

794 300 
924 

400 1165 
1000 

1424 2629 
4224 

2824 
7729 

2759 971 618 4318 2347 476 1329 1794 
584 

9729 
1624 1147 

1400 
1688 1271 

565 
812 929 

1447 
1835 

1029 
1512 

1629 1194 
65S 

41 476 
429 

182 1200 
929 

1200 
1447 

1800 
1835 

1600 
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APPENDIX J 

ANALYSIS OF DATA FOR BUILDING 611B GROUNDS 
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ARDEC Picatinny Arsenal 

Building 611B Characterization 

Grounds 

Notes 

1. Unexploded ordinance present in the area had no detectable activity. 

2. Dose rates measured in the area around the building are consistent with background dose rates. 

3. Background evaluations revealed a background dose rate of approximately 7 to 12 uR/hour. 

Gutierrez-Palmenberg, Inc. 
333 North Rancho Drive 
Las Vegas, NV 89106 

702-647-5699 
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smu., mm COPPER PRESSURE trq.iMiBis (UNC 
SffiWftURED AND ANHEiUED AT'ImAMCTORD AH 

SET It; 0.000: ,;CT V;-. cmmss. PRESSURE (lis; PER SQ, IN.) 
MEAK LElcra .4002 INCH - MEAM DIAMETER .2.      _^ 

(■(ntr.ESBiass MAHB AT HRASKKSU) AUSBIOL, JANOARY ; 
cn-INIER mAWUC A5039436 

L.vi ■■,■: iC-65 81ZE OF LOT 59,000 APIROX 

PISTON 

SET IN 
IlKHES .ocao ..ycai .0002 .0003 .0004 .0005 .ci0O6 .0007 .0008 ,0009 

.0030 6700  1 9000 9100 9200 ' 9300 teoo 9600 9700 9800 

,,0040 9900 icia:) 10200 10300 10400 10500 10600 10800 10900 11000 

.0050 11100 

-■zx-o 

1130O 11400 11600 11700 1 800 11900 12000 12100   ' 

.0060 12200 •2400 12S00 12600 12800 •ligoo 13000 13100 13200 ;• . 

-.0070 13300 15.; 00 :3500 13600 13700 13800 1:900 •■MfiOO.^ -1*1S2 - 14200 -- 1 
.0080 14300 144D0 '4500 14600 14700 14800 I 900 15000 15I0C--J '^SS   1 
.0090 1E300 i5.-:cc :650O 15600 15700 15800 1 900 16030 16100 .-16200 

.0100 ' 15300 ',e«oo ■.6500 16600 16700 16800 l|800 16S00 17000 •17100 -iy 

.0110 17200 1750C *7400 17500 17600 moo 1 800 17900 18000 • " '1.8 lOC* 

.0120 18100 15''* »8300 18400 18500 ■ 18600 1 700 18800 18900 19000 

.0130 19030 ICi-X) ■S200 19300 19400 19500 l!600 19700 19800 19800 

.0140 19900 fO-X'J ;0100 20200 20300 20400 2 iSOO 20500 20600., 20700 

.0150 20800 J^^™  ■!1000 21100 21100 21200 2»300 21400 Z1500 ,21600-, - 
_i_J ; ■ 

.0160 2150.') rnsoo 21900 22000 22100 22100 22S00 223O0. ■-22400 ■ • 

.0170 225o: ;ia>j :;2600 22700 22800 22900 2SOO0 23100 23100 .^23200- - 

.0180 E330O ;:3.-,oa ,:3500 23500 23600 23700 ,2J800 23900 24O0O ' 24O00  . 

.0190 24100 c.;200 '4300 24400 , 24400 24500 sseoo 24700 • 84700-• -, ; 24800 

-.OEDO ■ « e4?''yi - -£»■« , -^loc 251O0 . 25200 _ .jZKmo . -21400 255Q0.... .-smi^ ^.•*56CK!;.;;., —__rr-^< 

.oeio ■• 25700 PSBOO .■5800 25900 26000 25100 2i»2O0 26200 26300 ' 26400 

.0220 26500 ?r,n<y) iceoo 26700 26800 26900 2P900 27000 27300 27200 , 

.0230 ?7rw) r"r> •'7400 27500 27500 27600 27700 27800 2t800 ■■ ■'27800 ,; 

.0240 2»(X)0 ■■i.l!<' 2(1100 2820O 28300 28400 23400 2B500 28600 28700 -/ 

.0250 2B700 .,.../) -'8900 igooo 29000 29100 29200 29300 29300 29400 

.0260 ' 29K00 .;, ;,-, f ,_, .?9000 2970O 29800 29800 23900 30000 30100 30100 ■• I 

.0270 30200 
. .^. ,^,^ 

?0300 30400 30500 30600 306 00 30700 30800 30800 ■■ 

.0280 3000-1 31100 31100 31200 31300 31400 31400 31500 31600   ! 

.0290 3160.) .;'i /;■ ■' 31B00 31800 31900 32000 32100 32100 32200 32300  ■ 

.0300 32300 ?(.,.iUO 32500 32500 32G00 32700 32800 32 BOO 32900 
■ 

33000 

.0310 3300D 33200 33300 33300 33400 33500 33500 33600 33700 

,0320 33700 ,-.'.gr/) 33900 33900 34000 34100 34100 34200 34300 34400   1 

.0330 34400 ■.>45or) 34600 34600 34700 34800 34800 34900 35000 ^sooo .,; 

.0340 35100 ?,'S'-J} 35200 35300 35400 35400 35500 35600 35600 35700 ■ 

.0350 35800 3&e'>o 35900 36000 36000 36100 36200 36200 3S300 ■ 3^00 ■ . . 

.0360 36400 36500 36600 36500 36700 36800 36800 36900 37000 " ■37000 

.0370 37100 3-ffiOO 37200 37300 37400 •37400 37500 37600 37600 37700   1 

,0080 37800 ."7800 37900 3B0OO 38000 38100 38200 38200 38300 38400   1 

,0390 38400 3850O 3B600 36600 38700 38700 38800 38900 38900 39OO0 

.0400 39100 39100 33200 39300 393 OO 39400 39500 39500 39SO0 
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39700  » . 

,0410 39700 39800 39800 39900 40000 40000 40100 40200 40300 

.0420 40400 AKOCi 40500 40500 40600 40700 <|0700 40800 40900 4O9O0 

.0430 41000 41100 'ill* 41200 41200 41300 41400 41400 41500 41600 

.0440 41600 11700 41700 41600 41900 41900 42000 42100 42100 42200 

,0450 42200 12;»0 42400 42400 42500 42600 42600 42700 42700 42800 

,0460 42300 ^2900 43000 43100 43100 43206 43200 , 43300 43400 43400 

.0470 43500 ■13500 43600 43700 43700 43800 43900 43900 44000 44000 

,0480 4-MOO 44''CO 44200 44300 44300 44400 44500 4450O 44600 44600 

0490 44700 44 BOO 44800 44900 45000 45000 ^5100 45100 45200 45300 

.0500 45300 45400 «5400 45500 45600 45600 45700 45700 45800 45900 

.0510 45900 45000 46000 46100 46200 46200 Tfe300 46300 AiAbo ■""iigsoc- "A 
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APPENDIX L 

UNEXPLODED ORDNANCE SURVEY BY SCIENTECH, INC. 
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ARDEC Picatinny Arsenal 

Building 611B Characterization 

Unexploded Ordinance Survey 

Notes 

1. This information describes the results of a sim-ey done by Scientech, Inc. for identification of areas of the site 
which contain unexploded ordinance. 

2. The material identified was flagged and personnel were instructed to prevent contact with the flagged devices. 

3. All ordinance found inside the structure was removed and passed on to the ASDEC EOD group. 

Gutierrez-Palmenberg, Inc. 
333 North Rancho Drive 
Las Vegas, NV 89106 

702-647-5699 
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s !(|[|||(llll.' 
ISNSKVUNEKIirVi; ■ IDAHO MUS, IDAHO RH03 ■ PHONE: 2()S-525 9552 ■ F.«: M8-3H-WO 

AprU 21,1997 

Mr. Tom O'Dou 
Gutierrez-Palmenberg, Inc. 
333 N. Rancho Dr. 
Suite 580 
Las Vegas, NV 89106 

Subject: DCL-16-97: Inventory of recovered or identified Unexploded Ordnance 
and Ordnance and Explosives items at Picatinny Arsenal, New Jersey, 
April 14-18,1997. 

Dear Mr. O'Dou: 

As per your request on April 17,1997, the following list of items recovered or identified 
at bmlding 61 IB is submitted. 

7.62mm Armor Piercing Projectiles - (20) 
50 Caliber Armor Piercing Projectiles - (34) 
50 Caliber Primed Brass Cartridge Cases, - (5) 
20mm Armor Piercing Incendiary Tracer (APIT) Projectiles - (111) 
20mm Primed Brass Cartridge Cases, M103 - (62) 
20mm Target Practice (TP) Projectiles - (156) 
30mm Primed Brass Cartridge Cases, - (39) 
30mm PGU-15B, Cartridges - (4) 
Live Cartridge Primers - (6) 
Smokeless Powder - (Less then 5 grams) 
Timgsten Penetrators - (4) 

The above items were removed from the existing buildings located on site 611B and 
turned over to the local Explosive Ordnance Disposal (EOD) team for disposition on 
April 17,1997. 

EMPtOVEU  OWNED 

CnRfORATi; HBADOWARTSRS:  1690 ISTERNATION'AI WAV ■   IDAHO TAILS, ID S3«2 ■ tBONE: 208-525-2077 ■ fAX: 208-529-4721 
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Mr. Tom O'Dou 
DCL-016-97 
April 21,1997 
Page 2 

The following list of items were located and identified during the magnetometer sweep 
oftheeilBsite. 

2.36" High Explosive Anti-Tank (HEAT) (Bazooka) - (9) 
3.5" High Explosive Anti-Tank (HEAT) Rocket (1) 
3.5" Practice Rocket (Dummy) - (1) 
57mm High Explosive Recoilless Rifle Projectiles - (5) 
57mm High Explosive Armor Piercing Recoilless Rifle Projectile (1) 
75mm High Explosive Recoilless Rifle Projectile - (7) 
60mm Mortar Roimds - (2) 
Grenade, High Explosive Impact Percussion - (1) 
Suspect Pipe Bomb (1) 

The above items were reported to tfie local EOD at 1615 on April 17,1997. They 
responded on the morning of April 18,1997 and assumed responsibility for the 
disposition of all items. 

Respectfully Submitted, 

David C. Lindsey, Jr. 
UXO/OE Project Manager 

DCL:mr 
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Picatiimy Arsenal Building 61 IB                                         Gutierrez-Palmenberg, Inc. 
Firing Range Characterization  

Unexploded Ordinance Discovered at ARDEC Picattnny Arsenal 
Building 61 IB Area 

Il?m Heptified MapLocalioD 

2.36" Rocket (HEAT) High Explosive Anti-Tank A,C,D,H,0,Q,U.W,X 

57mm Recoiless Rifle (RR) High Explosive (HX) Projectile B,E.I,K 

75mm KRHX Projectile F,G,J,L,M,N,P,R 

2" Pipe Bomb 0 

60 mm mortar rounds S,T 

High Energy Fragmentation Hand Grenade V 

3.5" HEAT Y 

The survey which identified these items was completed by Scientech Inc. under contract to GPL 
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APPENDIX M 

REGULATION GUIDE 1.86, SECTION 5 
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U.t. ATOiMIC ENEMY COMMISSION 
Junt 1974 

REGULATORY  GUIDE 
OmiCTOilATI or RMUtATORV STAaiOAIIO* 

REGULATORY GUIDE \M 

TERMINATION OF OPERATING LICENSES 
■    FOR NUCLEAR REACTORS 

A. INTRODUCTION 

Section 50.51, "Dur«tion*of UCCRW, tenrwii," of 10 
CFR P»n 50, "Lictniing of Produciion and Utilizition 
Ficililies." requires thai each license lo operate a 
production and utilization facility be Itaued for a 
ipecifled duration. Upon expiration of the ipecified 
period, the licenie may be either renewed ot terminated 
by the Commjiiion. Section 50.82, "Applications for 
termination of licerwei," ipecifies the requlrementi that 
must be utiified to terminate an operating license, 
including the requirement that the dismantlement of the 
facility and disposal of the component parts not be 
inimical to the comnwn defense and senirity or to the 
health and aafety of the public. This guide describes 
methods and proc«durw considered accepuble by the 
R«|u!atory ittfT for the termination of operaWng 
y(!«n*Bj for nueleir retctdn. The Advisory Committee 
on Reactor Safefuvdt h«i been consulted concerning 
this guide ud hii concurred in the regulatory position, 

B. DiSCUniON 

When a licensee decides to terminate his nuclear 
reactor operating license, he may. as a flnt itep in the 
process, request that his operating license be amttided to 
teilrici him to possess but not operate the facility. The 
advantage to the licensee of converting to luch a 
possesiion-only license is reduced surveillance require- 
ments in that periodic surveiliance of equipment im- 
portant to the safety of reactor operation ia no longer 
required. Once this possession-only license is issued, 
reactor operation is not permitted. Other activities 
related to ;essation of operations such as unloading ftjel 
from the reactor and placing it in storage (either onsitc 
of offsitt) may be continued. 

A licensee having a possession-only license must 
reuin, with the Part SO license, authorization for special 
nuclear material (10 CFR Pan 70. "Special Nuclear 
Material"), byproduct material (10CFRPart 30, "Rules 
of General Apj^cability to Liceniing of Byproduct 
Material"), and source material (10 CFR Pan 40, 
"Liceniing of Source Maienal") until the fuel, radio- 
active components, and sources are removed from the 
facility. Appropriate administrative controls and facflity 
requirements are impoied by the Pan 50 license and the 
technical ipedfications to assure that proper surveillance 
li performed and that the reactor facility is maintained 
m a safe condition and not operated 

A po»eaiion-only license permits various options and 
procedures for decommisaioning, such as mothbatitng, 
entombmmt. or dismantling. The requiienwnti imposed 
depend on the option selected. 

Section 50.82 provides that the licensee ma) dis- 
mantle and dispoM of the component pans of a nuclear 
reactor in accordtnce with existing regulations. For 
research reactors and critical faciliiiet, this has usually 
meant the disaasembly of a reactor and its shipment 
offiite, sometiaiet to another appropriately licensed 
or^ization for further uae. The site from which a 
reactor has b«en removed must be decontaminated, as 
necessary, and inspected by the Comrrossion to deter- 
mine whether unrestricted access can be approved In 
the case of nucJeai power reactors, dismantlmg has 
usually b#«n accomplished by ihippmg fuel offsiie. 
making the reactor inoperable, and disposing of some of 
the radioactive components 

Radioactive components may be either shipped off- 
site for burial at an authorized burial ground oi secured 

UtAtC REOUUkTORV Quit>et 

h«»«i*to»¥ CUKJ w«Mtf  10 ^^Mcy.tM  tntf tmkM M«iiM.'« la ih« outfit 

(»•  Cwmnm^ah't it^lttmm. to MfmMt*  tMtmim^m  -«io  t)v  rtM M«ft  «» 
•-•Hwi.rti ipuctltt pretMwm e. pMfwWiart Kr>^'>t*  ot »o jvavMt* mti>amnm »o 

•All Mm • KM n«u>M l<»l«m« aM «x>il>«« 4>n«»ni l.ui. thaia a 
■M P<MB uriH to irrilMII If (Mr aNMU • tow to <l« HnM _ 
•» MllMIH « aDMUUHW Ol • gifriMi w l<(MM ky t>» CMWTMW 

Kom*mf^i% MMd 10 *iiliain itm, .nlwm«tt<M or tmrmt*t^c§ 

«>i<M B ihi US *»m« Imrr, Clin<mn>io« Htohnfiox. DC JOMS 
AfliMKin   0»*cii>  o(  Kafuiamy $t»»mf»  Co'nmwin aM >u«mi<i>H tw 
imfntMmmi .» nwa luxM art axcouiaiMI aiid WKHIH to aam to IKa Sacmttry 
ol Ito CoMVMaiw.. Ui *>!»« tKiwi Cmrtmuim. HHaWfiw, Or. TObM 
Aiitmion' ciHa«. Puwc l>nMwOi<<p SwX. 

Th* iMKM art a s iM tto tattowinf lait CmM* ^yiaiona 

1. naia»iMaMlTa»tllaKmi 
1 'MtkamtMaawakfacilK*) 
4   Sow#o#imantaJ«f«0Slf.<t| 
&   Maaariati a*<«ftamf(<OMa«A 10 

7   TranaMrrat'Oi^ 
a   Occw«ali«*ial 
S   »«ltliu« «av 

Ganoral 
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on the site Thost tadioacuve m»!eriali tem»inin| on th« 
site mutt be liolited/rom the pubtk by phyiictl btrrieii, 
or other meint to prfvcni public KCCM to h«tanlbtii'' 
levels of radiition. SurveWince it Mcnury to isun the 
long term iiiicgiity of the btrnera tit aaoont of 
surveillance required depenJi upon (1) the potentliJ 
Lj/a:d (o ilic hcitHh and safety of the public from 
i.Ji ...tive material remaining on the site tnd (2) the 
integrity u( the phywci) bamerj. Before utu iMy be 
released for unrestricted use, they must hive been 
decontaminated or the radioactivity muM htm decayed 
lu less than prescribed limits (Table I) 

The hazard associated with the retired facility a 
evaluated by considering the amount tnd type of 
remaining coniaminttion, the degree of conlhtemettt of 
the remaining radioactive mtteiialt, the physical leeurity 
provided by the confinement, the susceptibility to 
release of ndiation as i result of natuni pheoommt, 
and the duration of required surveillanoe. 

C   REQUtATORY f>CKITION 

1  APPUCATION FOR A UCENSE TO POSSESS Birr 
NOT OTERATE (P0SSiSS10N4)NLY UCENSE) 

A request to amend an operating license to a 
possession-only license should be made to the Director 
of Licensing, VS. Atomic Eiwixy Conmissian, Wathing- 
itMt, D.C. 20545 The req'utst ihould includa the 
following information 

». A description of the current status of the facility. 

b. A descnption of measur«s that will be taken to 
prevent critioallty or reactivity changes and to minimize 
releases of radioactivity from the facility. 

c. Any proposed changes to the technical spadfica- 
lions that reflect the possessi<m-only facility autus and 
the necessary diusaembly/reUtiament actttdttes to be 
performed. 

d. A safety analysis of both the activihet to be 
accomplished and the proposed chanfts to the technical 
specifications 

e. An mventory of activated materials and their 
location in the facility. 

2  ALTERNATIVES FOR RJEACTOR RTITREMENT 

Four alternaiives for retirement of nudear reactor 
ucilities are considered accepuble by the Regulatory 
staff These are; 

a. MothbaiUng. Mothballing of a nuchsar reactor 
farility consists of putting the facility in a state of 
protective storage In general, the facility may be left 
intact except that all fuel assemblies and the riidioactive 

flu.ds tnd watte should be removeJ from the rite. 
Adious'e radiation monitoring, envuonmental survell' 
lance, tcj tpproprlate security procedures should be 
established un4er a posaeasiononly license to Muore that 
the iMalth tai safety of the public is not endanieted. 

b. IB-PIBCC Entombment, tnplace entombment con- 
sists of scaling all the remaming highly radioactive or 
contaminated components (e.g., the pressure vessel and 
reactor internals) within a structure integral with the 
biok>tlcal shield after having all fuel assemblies, radio- 
active fluids and wastes, and certain selected com- 
ponents shipped offsaie. The structure should provide 
integrity over the period of time in which significant 
quantities (greater than Table I levels) of radioactivity 
remain with the material in the entombment. An 
appropriate and continuing'surveillance program should 
be MUblisbMi under i poasenion-only license, 

c. Rwsovai of SadkMciivc Componeou ui Dm- 
maBlliBf. All fuel aisen^lies, radioactive fluids and 
wMie, and other aattrials having activities above ac- 
cepted unrestricted activity levels (Table 1) should be 
removed from the sj». The facility owner may then have 
unrestricted uec of the site with no requirement for a 
license. If the fadlity owner so desires, the rtnuUnder of 
the reactor fadlity may be dismantled and aU vestiges 
removed and dispoied of. 

d. ConwokM to a New Niidetf Systcsn ore Foid 
fvd Syittm. TUs alternative, which applies osily to 
midetr power pianu, uttiizas the existing turbine iy«em 
with a new steam sunriy system. The original nuclear 
steam supply syiUiBi should be separated from the 
electric generating system and disposed of in accordance 
with one of the pievkMi* three retirement alternatives. 

3. SURVEILLANCE AND SECURITY FOR THE RE- 
TIREMENT AL-reRNATIVES WHOSE FINAL 
STATUS .BEOWEES A POSSiSSION-ONLY 
UCSNSE 

A fadlity which has been licensed under a poaes- 
■on-only liceaae may contain a significant amount of 
radioactivity in the fbrm of activated and contaminated 
hardware and structural materials. Surveillance and 
conunensurate security ihould be jwovided to assure that 
the public hMlth and safety are not endangered. 

a. Physical security to prevent inadvertent exposure 
of personnel should be provided by multiple locked 
barriers. The presence of these barriers sliould make it 
extremely difficult for an unauthonzed person to gain 
access to areas where radiation or contamination levels 
exceed those spedJkd in Regulatory Position C.4 To 
prevent Inadvertent exposure, radiation areas above 5 
mR/hi, luch as near the activated primary system of a 
power plant, ihould be appropriately marked and should 
not be accessible except by cutting of welded closures or 
the disassembly and removal of substantial structures 
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ind/or ihieldmg mawrul Meins, such ti a remote 
readout tnuuiion aUrm lystem should be provided to 
indiate to dMlgnited penonnel when a phyttai birtiet 
it penefrited. Security personnel thit provide access 
control to the facility may b« uied ln«e«d of the 
physical barrwrt and the intrusioo alarm tytUitu. 

b. The phyaicai barrien to unauthorized entrance 
into the facility, ej., fences, buifdn^, welded doors, 
«nd acccM openings, ^ould be inspected ai least 
quarterly to aaauit that theK barriers have not deterior- 
ated and that locks and locking apparatus aie intact. 

c. A facility radiation survey should be performed at 
least quarterly to verify that no radioactive material is 
escaping or being transported through the containttKnt 
barriers in the facility. Sampling should be done along 
the most probable path by which radioactive material 
such as thai siored in the inner ccwtainment regions 
could be transported to the outer regions of the facility 
and ultimately to the environs. 

d. An environmental radiation survey should be 
performed at least semiannualiy to verify that no 
aignficant amounts of radiation have been released to the 
•nvironinent from the facility. Saiaplw tuch at aofl, 
vegetation, and water should be taken at locations for 
which statistical data has been established during reactor 
operations. 

e. A site representative should be designated to be 
responsible for controlling authorized access into and 
movemmt within the facility. 

f. Administrative procedures should be established 
for the notification and reporting of abnormal occur- 
rences such as (I) the entrance of an unauthorizec 
person or penons into the facility and (2) a signiflcant 
chanp in the radiation or contaiblnttion levels in the 
fadiity or the ofTiite environment 

g. The following reports should be made: 

(!) An annual report is: the Director of Licensing, 
US Alomiv Energj Commission, Washington, D.C 
20S4^,'aescribing the results of the environmental and 
facility radiation surveys, ihe status of ihe facility, and 
an evaluation of the petiormance of security and 
surveillance measures. 

(2) An abnormal occurrence rep>jrt to the Regula- 
lory Optralions Regional Office by telephone within 24 
hours of discovery of an abnormal occurrence. The 
abnormal occurrence will also be «poried in the annual 
rep ifi described in the preceding iiem. 

h. Records or logs relative lo the foUowmg items 
should be kept and retained uns.l ibt- hccnsi- >.^ term, 
naled, after which Ihty ma', be stored with .nher plar.i 
records: 

(1) Environmental surveys, 

(2) Facility radiation surveys, 

(3) Inipections of the physical barriers, and 

(4) Abnormal occurrences. 

4. DECONTAMINATION FOR REtf ASE FOU  UN 
RESTRiCTED USE 

if it is detired to termtriate a Irceme and to el;minatf 
any further lurveillance requirements, the facility should 
be sufficiently decontaminated to prevent nsk to the 
ptdiiic health and safety. After the decontamination is 
satisfactorily accomplished and the site mspected by 
the Commission, the Commission may auihonte the 
license to be termmated and the faality abandoned or 
released for unrestncted use The licensee should per- 
form the decontamination using the following guide 
lines; 

a. The licensee should make a reasonable effort to 
eliminate residual contamination. 

b. No covering should be applied to radioactive 
surfaces of equipment or structures by paint, plating, or 
other covering material until it is known that co'.iamina 
tion leveb (determined by a survey and documented) ,:re 
below the limits specified in Table 1. In addition, a 
reasonable effort should be made.{»nd documented > in 
further minimize contamination prior to any such 
covering. 

c The radioactivity of Ihe mtenor surfaces of pipes. 
draiTi tines, or ductwork should be determined by 
making measuremenu at all traps and other appropriate 
•cceia points, provided contamination at these locations 
it likely to be repreaenuuve of contuiunation on the 
interior of the pipes, drain lines, or ductwoik. Surfaces 
of premiaat, equipment, or scrap which are likely to be 
contaminaied but are of such size, construction, or 
location as to make the surface inaccessible for purposes 
of measurement should be assumed to be coniaminated 
m exceaa of the permissable tadiaiion limits 

d Upon rcquesi. the Commission may authon/e 3 
licensee to relinquish possession or control of premises, 
equipment, or scrap having surfaces coritaminated in 
excess of the limits specified This may include, bu' ;> 
not hrruted in, special circumsianrcs such as the transfei 
of premises to another licensed organization that will 
continue to worit with radioactive materials. Requests 
for such authonzation should provide: 

(1) Deiaiied. specific iniormaiion describing ihe 
premises equipmenl. scrap, and radioactive contami- 
nants and (he nature extern, and degree of residual 
surface conummanon 
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(2) A detailed health and tafety analyu indi- 
aiing ihar the reiidual amounU of imtertaii on lurfaa 
areas, together with other coniiderationi tuch ai the 
proipective uae of the premtaes. tqul|»nent, or icrap, are 
unltkily to rMuli m an unreasonibk riik to (he htalth 
and lafety of the public. 

« Prior 10 releaie oJ the prcmttes for unreiiricted 
u« the htenaee ihould make a con^reheMive radiation 
survey cMabiwhini that contamination is witUfl the 
iimiis specified in Table I A lumy report ihould be 
filed with the Director of Ucenini. U.S. Atomic Energy 
Commiation, Waahisfton, D.C. 20545, with a copy to 
the Dirwrtor of the lUfulatoiy Opmtioni R^ponal 
Office having jufiadiction. The report ibould b« fikd at 
taait 90 dayi prior to the planiMd date of abandODment. 
The survey report should: 

(1) Identify the prcmiaet; 

(2) Show that reasonable effort has been made to 
reduce residua) conumination to as low as praaicable 
leveti; 

(3) Describe the scope of the survey and the 
pneriJ piocadurts (bllowad; and 

(4) State the finding of the aurvty in units 
specified in Table 1. 

Afler review of the report, the Commission may 
inspect the fadUtles to confJim the survey prior to 
iranting approval for abandonment. 

i. EEACTOR RETIRlllEhfr PROCEDWIS 

As indicated in Rnulatory Position C.2, several 
alttmatives m aoctpubta for mctor fadUty ntlivnmt. 
If minor dliusMtibly or ''mothbalUni'* is pltaiwd. this 
could be done by the axlstini op«ratin| and aulata- 
nwce prooaduTM under the liosaas in tiTacL Any 
planned actions involviag tn unreviewed safety quaation 

or a change in tht technical apecifications ihould be 
reviewed and approved In aocordance with the nquire- 
menUof iOCFRfi30J!^9. 

If ma^or itnictund ehn|es to radioactive components 
of the facility tit planned, such as removal of the 
pressure vessel or m^jor eomponenu of the primary 
system, a dismantlemsnt plan including the information 
required by §S0.i2 dtould be submitted to the Commis- 
sion. A dismantlement plan ahoutd be submitted for all 
the alternatives of lUguUtoiy Position CJ2 eacept 
mothbalttng. However, ninor disaaiembly activitiei may 
still be performed in the abeence of such a plan, 
provided they aie penaittcd by existing operating and 
maintenance procedures. A disinaiitlenient plan should 
indude die following: 

a. A desctipdon of the ultimate sUtusof the facility 

b. A description of the dismantling activities and the 
precautions to be taken. 

c. A ufety analysis of the disnumtUng activitiei 
including any efHuenta which may be released. 

d. A safety snatyita of the faeiUty in itt ultimate 
status. 

Upon satisfactory review and approval of the dis- 
mantling pUn, a dismantling order U iasued by the 
Commissioo ia accordaaoe with |50J2. When dis- 
mantling is completed and the ConmiMon has been 
notified by letter, the appeopriate Regulatory Open- 
tioro Regional Omce inspects the facility and verifies 
ooropietioo in acoordaiwe erith the .tenutknent plan. 
If rcddual nKifaitkM ieveb do not exceed the values in 
Table I, the ConsnnMip may tennbute the ticmse. If 
these levds aie axeeedM, the Uoenaee rctaiM the 
posssaslon-oaly hoanM under which Itw dinuii^ 
activitiei have been condueted or. as an aitetnativa, may 
make appUcatioo to the State (if an Agreement State) 
for a byproduct BUteiiala iioenae. 
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TABLE I 

ACCEPTABIJE SURFACE COKTAMINATlWf LEVELS 

NUCUDE* AVERAGE*" < MAXlllUMb*' REMOVABLE*" 

U-Mt.U-235,U.238.tnd 
•uocuted decty producti 

S/X»dproB/100cni2 tS/KOdprna/lOOoD^ 1 poo dpni a/100 cm^ 

Tnmuruiics, IU-226, R>-228, 
Th.230,111-228, Pi-23J. 
Ac.227.1-125. M29 

lOOdpm/IOOcm^ 300dpm/IOOcit|2 SOdpro/tOOcm^ 

TT»-nit.Th-232.Sr-90, 
IU-223.IU.224,U-232. 
M26,M31,M33 

lOOOdpm/iOOoii^ SOOOdptn/lOOon^ 200dpin/100cm^ 

BeU'fimmi emitten (nuclidei 
with decay modes other than aJpha 
tmiuion or spontaneoui (iuion) 
except Sr-90 and others noted above. 

50O0dpin^/10Ocas2 ISfiOOipmfi^/lOOai^ lOOOdpm^T/IOOcm2 

*Wh«ic wrf»c< cotttuninttioii hy twUt tlpiur ind bet»j»min»««Biitt«n| aucfidai wdM, «b« Xmhi eMeUMied fat tl^k*- and 
b«l*'t>>n'n»-«<>>i<^ liucbtii ikouki tpfly iai*pm>imt\y. 

^A* iMtd is thk UM*. 4pn (diiSnteitntioni pm utiBWe) aet&a tb* nt* oremiaiioii br ttdk*etK« mtadal «• ditttmtaMd by Mumtm 
Qw Wttsti pm mteutt oteMved by tn i^^ptitti dittcttr for btcfcirottad, tSldMacy, «Mi taoaettte ftcton aMOCtitad vith the 
iMtitimenutloa. 

<Meuiu«n«nli of ivtn^c conturvinuit tfiouid sot b« «*«nfKl c««r moK thu 1 ai|ttaM iMM>. For eb;*cli of hn tarita araa, lb* 
aven|« ihouid b« derived for e»di web object 

^Th* iMumuin coBtamJtutioit tevel (ppiiM to *B •>•• of Bot »ere tbis 1()0 ean^. 
*I1» tmoont of icmovtbk ndimetitt intterU per tOO cm^ of nufiot tn* ihould b< deMrmined by vtpiat tbt< «m with dry fPier or 

toft abaorbcnt pipn, tpplyiat modente prtatut, and toewiiit the unoual of ndUoacUn mateiiil OB the tripe witb an appropriate 
nutrument of known cfTideiicy. When removable contuninaucn en objaett of laai autfaoe area k detetiaiaMd. Ibc perCtneol laveh 
•boidd be reduced proportionally aad tb« eattie aoifaoa abould be wiped. 
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APPENDIX N 

PROJECT MANAGER'S LOG (O'DOU) 
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ARDEC Picatinny Arsenal 

Building 611B Characterization 

Project Manager Log 

Notes 

1, This information describes the daily coordination of woA and any obstacles observed at building 61 IB. 

2, This log has been provided to Joe Fabiano, Health Physicist at the site for information. 

Gutierrez-Palmenberg, Inc. 
333 North Rancho Drive 
Las Vegas, NV 89106 

702-647-5699 
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Project Status Daily ARDEC - Picatinny Arsenal 
Gutierrez-Palmenberg, Inc. 

Day 1: Monday April 14, 1997 

Completed book training of crew in the morning: six GPI employees: 

TomO'Dou Dave Davis 
Jimmy Maffess^ti JR Ruprecht 
Ron Grosjean Chuck White 

At 1420 we arrived at the arsenal to visit with Mr. Fabiano regarding Safety, Police, 
Environmental, Chemistry, and Fire and emergencies. The meeting was canceled by Mr. Fabiano. 
However, Mr. Fabiano did meet with us to discuss the job and plans and most of what was 
expected to happen in the next few weeks, this meeting was very informative. 

All but Chuck now have clearances. Chuck and Ron went to the airport to get the Scientech 
UXO contractors. 

Day 2: Tuesday April 15, 1997 

Met with Scientech people; went to site at 0630; got security clearances for them and Chuck. 

We arrived at 61 IB at approximately 0700. After a brief tour of the fecility to get everyone 
familiar with the safety needs there, Don Ebersole and Dave Lindsey from Scientech began their 
search for explosive devices in the 61 IB structure. Don and Dave found and removed several 
unfired primers in the instrument room and entryway into firing/target area. 

By the end of this day we had all interior areas scanned and cleared for explosives, API projectiles 
were found in the storage area adjacent to the target room. 

Radiological situation: There is not a serious radiological problem here. Any materials found with 
detectable activity have been segregated and will be stored in double bags in (nomenclature for 
the storage box).   Items were found in the instrument room and in the closest storage area with 
count rates as high as 500 cpm on the Mode! 3 wth a pancake probe. 

Surveys were completed on materials in the instrument room, and the two storage areas. At this 
point I estimate that the instrument room is 30% clear, one storage area is 90% clear and the 
other is 50% clear. Characterization surveys have not been started, they will start when all 
unnecessary items and materials are removed from the facility. 

Ray Siez, the building supervisor is providing support for the characterization by assisting in the 
removal of materials from the area after they have been cleared. 
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Day 3: Wednesday April 16, 1997 

We arrived at the site at 0700 and began removal of clean materials for disposal in the dumpster at 
building 606. Al! disposed of materials were No Detectable Counts Above Background. 

JR and Dave continued frisking in the instrument room. All electronics boxes showed no 
detectable counts above background. 

Items found radioactive: One pair of gloves, a pair of shoes, the base structure for the electronics 
housing, and the drain lines from the sink in the instrumentation room. 

Day 4: Thursday April 17, 1997 

Arrived at the work site at 0700. It rained most of the day with a temperature of approximately 
50 degrees. Continued work on clearing material from the building. Several items from the 
hallway including tools, cabinets, tyveks, rubber gloves, and boxes were found to have observable 
count rates above background. These items are now controlled as radioactive. 

Mr. Fabiano and Mr. Styvaert \asited the site and I gave MTike Ws copy of the work plan, health 
and safety plan and the quality assurance plan. 

The base EOD crew (two sargents) arrived at 0830 to identify and contain the items found by the 
Scientech contractors Dave and Don. At approximately 0900 five more personnel arrived at the 
site, 4 military, 1 civilian. Several of the ordinance found were removed from the site, several 
more remain at the site and will have to be detonated in place. This should happen either Friday 
or Saturday. 

Progress: The storage areas have been cleared (95%), the instrument room (90%), the foyer 
entrance to the firing areas (20%), the storage area in the building (35%). Gridding is complete 
for the outside survey. 

Day 5: Friday April 18, 1997 

We arrived at the site at 0700, Dave Lindsey and Don Ebersole left yesterday. Several 
unexploded ordinance remain at the site but the base EOD is now in charge of that material. It 
rained and then snowed at the site with the ambient temperature approximately 30 degrees. 

We continued work on the instrument room then gridded most of the room for the 
characterization survey. I anticipate that we will complete gridding this room on Monday and 
complete it's characterization sur\'ey by Wednesday. 

Work was also done on the DU range to clear as much of the miscellaneous instrumentation 
remaining in the area. This included tools used for pressing primers into place, large C clamps, 
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and the x-ray machine EM field monitors. Many of the items taken from the DU range have 
count rates of 100 to 50,000 cpm. 

This room vAU provide the majority of radioactive waste generated. No radioactive material bags 
have been received. Radioactive items are being stored in heavy duty trash bags with radioactive 
material stickers. When we receive the materials we will re-bag the materials into more suitable 
bags. 

Progress: The storage areas have been cleared (99%), the instrument room (95%), the foyer 
entrance to the firing areas (40%), the storage area in the building (35%). Gridding is complete 
for the outside survey. Outside work and work in the storage areas were not done today because 
of the weather. 

Day 6: Saturday April 19,1997 

We didn't go to the site today, technicians completed survey forms. 

Day 7: Sunday April 20, 1997 

Bought 2 ladders and miscellaneous equipment for survey. Faxed time cards to Phoenix. 
Completed sample chain of custody forms, will ship samples this week. 

Day 8: Monday April 21, 1997 

Arrived at the site at 0700. Still no radioactive material bags. 

Work completed on clearing material fi-om the instrument room. This room has been completely 
gridded and some of the characterization surveys have been completed. The remainder of our 
surveys of this room will be complete tomorrow. 

The entrance to the range areas were cleared today with most of the material released upon 
clearance survey. All materials found to be radioactive have been double bagged and labeled, 
logged into the tracking system and stored in the radioactive material storage area. 

All wiring to pulsers and x-ray guns has been removed fi-om the DU firing area and stored as 
radioactive waste. The x-ray guns have also been wrapped, removed fi-om the area, and stored as 
radioactive. Some of these materials may be deconned and released during the remediation phase. 

The target table and other miscellaneous materials have been packaged and removed fi-om the 
target room. Will complete cleanup of the room tomorrow. 

I met with Mr. Fabiano to discuss the project to this point and to get a briefing on operation of 
the Tennelec in the Health Physics lab. I will count smears in the lab tomorrow. 
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Day 9: Tuesday, April 22, 1997 

Arrived at the site at 0700. Mr. Fabiano, IH and Safety called off their tour...may come 
tomorrow. We will continue on the characterization of the instrument room and cleanup of the 
non-DU range. Still no radioactive materials bags although this situation may be resolved in the 
next few days. 

Jimmy continued characterization of the instrument room. Two areas were identified with fixed 
contamination on the wall (near where the sink was) and on the floor under where the sink was. 
TWs survey should be finished by tomorrow. 

Dave, JR, and Chuck worked on cleanup and disassembly of equipment in the non-DU firing 
range hallway. Many pieces of equipment were found with the Wghest reading at 48 uR/hour on a 
target stand which was stored in the non-DU range. AH radioactive materials found were 
packaged and as possible were stored in the storage area. 

170 smears from the building were counted on the ARDEC Tennelec system. The highest 
removable activity was less than 50 picocuries. The system works great but cleaning the 
planchettes after counting is a chore. I priced planchettes at $320/1000 fi-om Oxford the new 
owners of Tennelec. 

I met with Mr. Fabiano regarding a memo that he wrote to describe the project to this point. I 
only have one significant comment, we must be more attentive to our contact when we have an 
appointment for a meeting. Be sure to call at least three hours in advance of any meetings with 
customers. 

We received the letter fi-om Scientech describing the ordinance found when we started the project. 
I put together a map fi^om discussion with Don and Dave when they were here. This was given to 
Mr. Fabiano today. 

Surveyed many items off the "open storage area" before coming across several metal pieces with 
contamination levels of up to 10,000 cpm. The contamination is fixed to the metal surface. 

Progress: The storage areas have been cleared (100%), the instrument room (100%), the foyer 
entrance to the firing areas (60%), the storage area in the building (35%), the DU firing range 
(40%), and the DU target room (20%), Gridding is complete for the outside survey, the entrance 
room and the instrument room. The instrument room characterization survey is 95% complete. 
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Day 10, Wednesday April 23, 1997 

Arrived at the site at 0700. Upon arrival we noticed that a rodent had entered the count room 
and chewed up a filter that was prepared for the vacuum cleaner. The mess was then cleaned up. 

We began to work primarily on the outside of the building focusing on the "outside storage area". 
Many pieces of steel (plates and items) were found to be contaminated in this area. Also, a box 
was found with significant contamination with evidence of a yellow flaking material in the bottom 
of the box. The count rate on this material was approximately 10,000 cpm. We controlled the 
material and followed the path of rain from the box and found fixed contamination above limits on 
the deck surface. Then the plywood section was removed fi-om the deck and it was found that the 
material was also present in the cracks between the plywood. Some of this material was 
collected, bagged, and labeled. There is a lot of stuff under the open storage area floor, mostly 
wood. We had discussions with Mr. Fabiano about the activity found. I expect to meet with Mr. 
Fliszar, the base RPO in the morning. 

At approximately 8:3 0 Mr. Fabiano, Ian Rosenblum (Chief of IH), and Pat Riley (Safety 
Specialist) came by to check out our operation. They toured the instrument room, non-DU firing 
room, DU firing room, DU target room and the exterior of the fecility. Ian took some samples of 
the paint (to test for lead) and the floor tiies (to test for asbestos). The tour was satisfactory, no 
safety violations (or even recommendations for improvement). 

During the characterization survey of the entryway, several tiles moved aside which caused 
increased count rates due to the collection of radioactive materials in the cracks between the tiles. 
It appears that most tiles in the typical walk path have this problem. The floor was not fi-equently 
washed and cannot simply be cleaned to remove the problem. A typical path of travel was 
surveyed and the instrument room floor, and outside on the pavement read greater than 1000 
cpm. During the remediation this floor will have to be removed and decision made to find a 
suitable disposal site for that material. 

With several outside sources found today, we have begun after several years of inoperation, to 
find the "hidden places" where contamination is present. The open storage area (gazebo) will 
generate more waste since it will need to be destroyed. The floor, pieces of beams under the 
floor, and any surface materials found to be contaminated. 

At this point we have completed the 100% scan of the instrumentation room, all that remains is 
taking readings with the 2221 on all grids. We will train on the use of the 100 cm^ probe during 
surveys of the grids. The initial survey for the building foyer is approximately 20% complete. 

There has not been contact fi-om EOD since last week. Several pieces of unexploded ordinance 
remain in the back yard. 
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Progress: The storage areas have been cleared (100%), the instrument room (100%), the foyer 
entrance to the firing areas (80%), the storage area in the buUding (35%), the DU firing range 
(60%), and the DU target room (60%). Gridding is complete for the outside survey, the entrance 
room and the instrument room. The instrument room characterization survey is 98% complete, 
the survey for the foyer is approximately 20% complete. The open storage area has been cleared 
and survey is in progress. 

Day 11: Thursday, April 24,1997 

Dixie Wells arrived last night and vAU be on-site today and tomorrow to audit our operations. 
Dixie may also be working in the count room to count smears and air samples. 

Arrived at the site at 0700, continued removal of material from the non-DU tunnel. Actixaty was 
identified on several steel blocks in the end of the range. Several items were cleared and removed 
fi-om the area. 

The non-DU range was cleared of material by 1500 and gridding of the area was started. This 
area will be the main focus over the next few days in order to maximize the efficiency of the crew 
with Dixie Wells counting smears. By the end of the day, most of the gridding for this area was 
complete. 

A spot was found when a rubber mat was moved fi-om the non-DU entry way which caused a 
count rate of 20,000 cpm. The material was collected and controlled. 

We are awaiting permission fi-om the base IH (Ian Rosenblum) to remove the tile fi-om several 
areas so that we can more accurately characterize the floor. All areas which were heavy traffic 
appear to have activity between the cracks greater than the limits. 

More asbestos is suspected in the electrical wiring (very old stuff). Ian will be notified to collect 
samples of this as well. 

The cap was removed fi^om the UST pipe. A firisk of the inside of the pipe (on the threads) 
caused a net count rate of greater than 100 cpm. The Brisker was then lowered into the pipe and 
at the full length of the cable the count rate was greater than 100 cpm. We lowered a weighted 
string into the tank and found that the bottom of the tank was approximately 7.5 feet below the 
top of the tank fill pipe. The water level in the tank is approximately 3 inches. 

Ron and Dbde worked in the counting lab. 

Still no radioactive material bags and no tags! 

Progress: The storage areas have been cleared (100%), the instrument room (100%), the foyer 
entrance to the firing areas (100%), the storage area in the building (35%), the DU firing range 
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(60%), and the DU target room (60%). The instmment room characterization survey is 98% 
complete, the survey for the foyer is approximately 90% complete. The open storage area has 
been cleared of material and the survey revealed several spots greater than 100 net cpm. Some 
spots were found in excess of 300 cpm. 

Day 12, Friday, April 25, 1997 

We arrived at the site at 0700. The primary focus for today will be gridding and survey of the 
non-DU range. 

Gridding and smearing of the non-DU hallway was completed. This represents a significant effort 
and a large number of smears were collected - these are being counted by Dixie Wells. 

Ian (IH) showed up and collected samples of the old wiring found on the heaters for asbestos. 
Also, Ian indicated that he sent an e-mail to Joe about us being able to remove the vinyl tile from 
the floor to assist our characterization. 

Ron worked on clearing material from the storage area at the end of the DU tunnel. Most 
materials have now been cleared from the room and it has been vacuumed. 

At the current time radioactive materials removed from the facility will fill about two B-25 boxes. 
This represents approximately 250 cubic feet of waste. Also, approximately 20 cubic yards (540 
cubic feet) of material have been removed fi-om the site and cleared. It is estimated that a 
maximum of four B-25 boxes could hold all of the waste from the remediation. 

A brief survey of the HEP A system externals revealed fixed activity on the base of the system 
with count rates up to 500 cpm. The sealant which was used on some of the system components 
has count rates up to 300 cpm. We were told there were two fires in the system over the history 
of the site. 

We got permission from the State of NJ to use LAS labs for the analysis of the soil samples as 
planned. All samples at the site have been taken except the background samples and boxed for 
shipment, we expect to do this on Monday. 

Progress: The external (mobile) storage areas have been cleared (100%), the instrument room 
(100%), the foyer entrance to the firing areas (100%), the storage area in the building (95%), the 
DU firing range (60%), and the DU target room (60%). The instrument room characterization 
survey is 99% complete, the survey for the foyer is approximately 100% complete. The open 
storage area has been cleared of material and the survey revealed several spots greater than 100 
net cpm, the area has been posted with caution tape and several pieces of plywood lifted from the 
floor. Some spots were found in excess of 300 net cpm. The characterization grids for the non- 
DU range are complete and smears of the non-DU range have been taken. 

232 



Day 13, Monday, April 28, 1997 

We arrived at the site at 0700. A rainy day, relatively cold. Dave was sick today, we worked 
inside with our little heater warming the area. We continued to focus on the non-DU tunnel. We 
are approaching 30% on this. 

I completed a scoping survey of the DU target room. This included GM probe evaluation, 
smears, and gamma scintillation detector response from all of the room's surfaces. The 100 cm^ 
scintillator response remains here but with the extensive GM evaluation, only 2 readings per grid 
need to be evaluated. 

Rich Fliszar showed up at the site m the afternoon. He toured the facility and I briefed him on the 
current status of the project. He had no comments on the tour I am sure ttus means that all is 
fine. Rich will be out oftown till next Thursday. Andy will be acting in his place. Joe remains as 
our primary contact. 

Dixie counted smears in the HP lab. We have completed smears for the non-DU tunnel. 
Instrument room, foyer, and smears for the DU target room were taken today. The DU tunnel 
will be gridded tomorrow to facilitate using Dbcie to our foil advantage. She will be here till 
Thursday. 

After all of the smear surveys are complete, we will complete the inside characterization, then 
outside, then the HEPA storage area. 
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Day 14: Tuesday, April 29, 1997 

Here's the latest score and how to keep track of things: 

Room Clearance Gridding Frisking Smearing Final Survey 

Instrumentation 100% 100% 100% 100% 100% 

Foyer 100% 100% 100% 100% 0% 

Non-DU Tunnel 100% 100% 50% 100% 20% 

DU Tunnel 100% 100% 0% 100% 0% 

Inside Storage 95% 100% 0% 100% 0% 

Open Storage 100% 100% 10% 0% 0% 

Mobile Storage #1 100% 100% 100% 100% 0% 

Mobile Storage #2 100% 100% 100% 100% 0% 

Outside Grounds NA 50% NA NA 0% 

It was a nice day after the freezing cold morning. Temperatures actually may have exceeded 70 
degrees (21 degrees C) and we could take off our coats. We all miss home. 

The work focused on completion of all smears so that we could ensure that the counting lab was 
not needed any more. This was achieved. 

After lunch the crew focused on paperwork to try to get caught up on surveys. Jimmy continued 
with 100 cm^ readings with the 2221. The rough surfaces on the walls have made some small 
holes in the mylar, the problem was temporarily corrected with white-out. 

Dixie analyzed the smears from the target room and found loose surface activity up to 30,000 
dpm, This vk^s expected to be high but not as high as reported. The remainder of the smears 
collected for the project have been passed to Dixie for counting. 

I met with Joe at 12:20 to discuss the project thus far and to resolve some of the support issues 
needed to ensure success of the project. These included: 

1) Meeting with the base EOD Sargent (Smith) who said they will not be removing any 
more materials fi-om the site and we should stay away from flagged items when we do our 
work. Any further removal of EOD would require that the base get a contractor to clear 
the area on and under the surface. This would require that we leave until this could be 
done. 
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2) The list of materials that have been cleared thus fer was ftxed to Mr. Clune for 
removal of the items from the site. We will get a call just before they come to the site. 

3) I met wth Ted Gable, the environmental person in charge of reports. They would like 
us to follow their standard report format for characterization. I explained that I would 
attempt to keep to their format as much as practical but that my contract specifications did 
not include a report format and I must keep to a project schedule and cost. 

In addition, we reviewed the report that was written last week for my concurrence with the status 
of the project. This was really to bring Joe up to speed on how we are doing. The following 
items were discussed: 

1) Lab security and sound control. 
2) We got our Rad bags (finally). 
3) Details of the Daily Status report (this log). 
4) Site safety. 
5) Penetration to the area beyond the target room to seek a wayward bullet? 

We purchased some more supplies, rubber gloves, duct tape, and markers. 

At this point I can say that the degree of contamination is higher than expected and the degree of 
poor weather makes me want to retire to LV. 

Tomorrow we will continue to focus on the 100 cm^ survey of the non-DU range and frisking of 
the DU range. 
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Day IS: Wednesday, April 30, 1997 

Once again, here's the latest score and how to keep track of things: 

Room Clearance Gridding Frisking Smearing Final Survey 

Instrumentation 100% 100% 100% 100% 100% 

Foyer 100% 100% 100% 100% 0% 

Non-DU Tunnel 100% 100% 50% 100% 20% 

DU Tunnel 100% 100% 50% 100% 0% 

Inside Storage 100% 100% 0% 100% 0% 

Open Storage 100% 100% 30% 100% 0% 

Mobile Storage #1 100% 100% 100% 100% 0% 

Mobile Storage #2 100% 100% 100% 100% 0% 

Outside Grounds NA 50% NA NA 0% 

It was a nice day today. Temperatures exceeded 70 degrees. 

The crew focused on paperwork to try to get caught up on surveys. Jimmy continued with 100 
cm^ readings with the 2221. Dave continued working on the DU hallway and made a major dent 
in the frisking of those surfaces. 

Dixie analyzed the remainder of the smears from all areas. All smears have been completed. 

People showed up to move the clean material from the site. Most of the clean storage area was 
emptied, they will be back to get more when we get our surveys to Mr. Fabiano. 

Tomorrow we will continue to focus on the 100 cm^ survey of the non-DU range and frisking of 
the DU range. 
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Day 16: Thursday, May 1,1997 

Room Clearance Gridding Frisking Smearing Final Survey 

Instrumentation 100% 100% 100% 100% 100% 

Foyer 100% 100% 100% 100% 0% 

Non-DU Tunnel 100% 100% 60% 100% 30% 

DU Tunnel 100% 100% 70% 100% 0% 

Inside Storage 100% 100% 0% 100% 0% 

Open Storage 100% 100% 30% 100% 0% 

Mobile Storage #1 100% 100% 100% 100% 0% 

Mobile Storage #2 100% 100% 100% 100% 0% 

Outside Grounds NA 50% NA NA 0% 

DU Target Room 100% 100% 100% 100% 100% 

HEPA Ventilation 0% 0% 0% 0% 0% 

It rmned and was cold today. The perdiem checks for next week have been passed out and the 
expense reports signed. 

The crew continued to focus on paperwork. Jimmy continued with 100 cm^ readings with the 
2221. Dave continued working on the DU hallway. 

People showed up to move the clean material from the site. The clean storage area is now cleared 
out and the metal target plates have been removed from the site. A dumpster was left on site for 
our use. 

The 100 cm^ survey of the DU target room is complete. This completes the characterization of 
this room. 

Tomorrow we will continue to focus on the 100 cm' survey of the non-DU range and frisking of 
the DU range. 
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Day 17: Friday, May 2, 1997 

Room Clearance Gridding Frisking Smearing Final Survey 

Instrumentation 100% 100% 100% 100% 100% 

Foyer 100% 100% 100% 100% 50% 

Non-DU Tunnel 100% 100% 70% 100% 35% 

DU Tunnel 100% 100% 70% 100% 20% 

Inside Storage 100% 100% 0% 100% 0% 

Open Storage 100% 100% 30% 100% 0% 

Mobile Storage #1 100% 100% 100% 100% 0% 

Mobile Storage #2 100% 100% 100% 100% 0% 

Outside Grounds NA 50% NA NA 0% 

DU Target Room 100% 100% 100% 100% 100% 

HEPA Ventilation (1) 0% 0% 0% 0% 

(1) The system was opened on 5/2/97 and only the third stage filter is present. Readings on the 
filter are approximately 3000 cpm with areas of the housing inside reading up to 30000 cpm. The 
filter was left in place to provide a barrier to the environment. 

It was cold today. 

The crew continued to focus on paperwork. Jimmy and I continued with 100 cm^ readings with 
the 2224 and 2221. Ron continued working on the non-DU hallway. 

It's the weekend! 
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Day 18: Monday, May 5, 1997 

Room Clearance Gridding Frisking Smearing Final Survey 

Instrumentation 100% 100% 100% 100% 100% 

Foyer 100% 100% 100% 100% 100% 

Non-DU Tunnel 100% 100% 90% 100% 45% 

DU Tunnel 100% 100% 80% 100% 40% 

Inside Storage 100% 100% 0% 100% 0% 

Open Storage 100% 100% 30% 100% 10% 

Mobile Storage #1 100% 100% 100% 100% 0% 

Mobile Storage #2 100% 100% 100% 100% 0% 

Outside Grounds NA 50% NA NA 0% 

DU Target Room 100% 100% 100% 100% 100% 

HEPA Ventilation (1) NA 0% 0% NA 

(1) The system was opened on 5/2/97 and only the third stage filter is present. Readings on the 
filter are approximately 3000 cpm with areas of the housing inside reading up to 30000 cpm. The 
filter was left in place to provide a barrier to the environment. 

It was a decent day for New Jersey. 

The focus today was completion of paperwork and continue to plug away at the characterization 
readings. Documentation is complete for the last surveys. 

We continued to work on fiisk surveys and final survey for the DU and non-DU tunnels. This is 
taking the most time right now because of the higher amount of activity found than was indicated 
to be present. 

We began detailed surveys of the open storage area to more accurately determine it's status. At 
the current time it looks like there is activity present on the open storage area structure (floor). 

Since the structure of the open storage area is above fixed contamination limits, 10000 dpm/100 
cm^ the area around the open storage area must be surveyed as potentially affected, the base of 
wood should either be removed or covered and posted. I'm leaning toward removal of the floor 
and determination of what is under the floor of this structure. If tomorrow is a good day, we will 
probably focus outside. 
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Day 19: Tuesday, May 6, 1997 

Room Clearance Gridding Frisking Smearing Final Survey 

Instrumentation 100% 100% 100% 100% 100% 

Foyer 100% 100% 100% 100% 100% 

Non-DU Tunnel 100% 100% 90% 100% 60% 

DU Tunnel 100% 100% 80% 100% 60% 

Inside Storage 100% 100% 0% 100% 0% 

Open Storage 100% 100% 60% 100% 70% 

Mobile Storage #1 100% 100% 100% 100% 0% 

Mobile Storage #2 100% 100% 100% 100% 0% 

Outside Grounds NA 50% NA NA 0% 

DU Target Room 100% 100% 100% 100% 100% 

HEPA Ventilation 0) NA 0% 0% NA 

f 1) The system was opened on 5/2/97 and only the third stage filter is present. Readings on the 
filter are approximately 3000 cpm with areas of the housing inside reading up to 30000 cpm. Ihe 
filter was left in place to provide a barrier to the environment. 

It was a disgusting day even for New Jersey, mostly rain and cold. 

We continued to work on frisk surveys and final survey for the DU and non-DU tunnels. This is 
continues to take the most time. 

Survey packages are beginning to come together for most areas. 

We completed most of the grids outside on the open storage area, and posted the area for 
radioactive materials. 
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Day 20: Wednesday. May 7, 1997 

Room Clearance Gridding Frisking Smearing Final 
Survey 

Highest 
Response 

Instrumentation 100% 100% 100% 100% 100% 300 qim 

Foyer 100% 100% 100% 100% 100% 500 cpm 

Non-DU Tunnel 100% 100% 90% 100% 80% >1000 qpm 

DU Tunnel 100% 100% 80% 100% 70% >10000 qim 

Inside Storage 100% 100% 60% 100% 0% >500 cpm 

C^n Storage 100% 100% 100% 100% 70% >5000cpm 

Mobile Storage 
#1 

100% 100% 100% 100% 0% NDA 

Mobile Storage 
#2 

100% 100% 100% 100% 0% NDA 

Outside Grounds NA 50% NA NA 0% 12ur/hr 

DU Target Room 100% 100% 100% 100% 100% > 10000 cpm 

HEPA 
Ventilation 

(1) NA 0% 0% NA >10000cpm 

(1) The system was opened on 5/2/97 and only the third stage filter is present. Readings on the 
filter are approximately 3000 cpm with areas of the housing inside reading up to 30000 cpm. The 
filter was left in place to provide a barrier to the environment. 

It was a cold and windy day but at least it wasn't raining. We focused on the outside work in 
anticipation of rain for the remainder of the week. 

We continued to work on frisk surveys and final survey for the DU and non-DU tunnels. 

Mr. Fabiano came to the work site for a tour around the facility during our work, no comments 
were provided. I also went to Mr. Fabiano's office to discuss the project log and some questions 
I had about control of the wood surface on the open storage area. We will recommend some type 
of semi-permanent control of the material such as pmnting the wood surface. 
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Day 21: Thursday, May 8, 1997 

Room Clearance Gridding Frisking Smearing Final 
Survey 

Highest 
Response 

Instrumentation 100% 100% 100% 100% 100% 300 qpm 

Foyer 100% 100% 100% 100% 100% 500 qpm 

Non-DU Tunnel 100% 100% 100% 100% 85% >1000 cpm 

DU Tunnel 100% 100% 85% 100% 80% >10000q)m 

Inside Storage 100% 100% 100% 100% 40% >500cpm 

Open Storage 100% 100% 100% 100% 70% >5000 cpm 

Mobile Storage 
#1 

100% 100% 100% 100% 0% NDA(2) 

Mobile Storage 
#2 

100% 100% 100% 100% 0% NDA 

Outside Grounds NA 50% NA NA 0% 12ur/hr 

DU Target Room 100% 100% 100% 100% 100% > 10000 qjm 

HEPA 
Ventilation 

(1) NA 100% 100% NA > 10000 qpm 

(1) TTie system was opened on 5/2/97 and only the third stage filter is present Readings on the fiher are aRjroximately 3000 qwn with areas of the 
housing inside reading up to 30000 cpm. The filter was left in place to provide a harrier to the environment 

(2) NDA = No E>etectable Activit>', upon investigation there was no response of field instruments to these areas and laboratory instruments found no 
evidence of activity. 

It was a nicer day and again it didn't rain. Continued firisking and large probe surveys. 

The Open Storage Area surface where fixed contamination caused as much as 8000 cpm on the 
100 cm2 probe was sealed by painting with a latex coveting. This will seal the acti\aty firom 
migration during the time between this characterization and remediation of the site. 

The HEPA system was surveyed in depth today, some smearable activity was identified outside of 
the filter bank, this approaches the limits for surface contamination and indicates that activity has 
been released from this system by improper operation or by improper removal of filters or both. 
Only one filter was found in the system and the last stage filter has collected activity over the 
years of operation or as a result of the destruction of the fist two stages in a fire. A smear at the 
outlet of the system indicates the presence of activity above background. This system is contained 
somewhat but personnel access to these spaces should be restricted. 
Day 22: Friday, May 9, 1997 
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Room Clearance Gridding Frisking Smearing Final 
Survej' 

Highest 
Response 

Instrumentation 100% 100% 100% 100% 100% 300 qjm 
Foyer 100% 100% 100% 100% 100% 500 cpm 
Non-DU Tunnel 100% 100% 100%        100% 100% >1000 cpm 

DU Tunnel 100% 100% 100% 100% 80% >10000 cpm 

Inside Storage 100% 100% 100% 100% 40% >500 cpm 
Open Storage 100% 100% 100% 100% 100% >5000 cpm 

Mobile Storage 
#1 

100% 100% 100% 100% 100% NDA(2) 

Mobile Storage 
#2 

100% 100% 100% 100% 0% NDA 

Outside Grounds NA 100% NA NA NA 12 ur/hr 

DU Target Room 100% 100% 100% 100% 100% >10000cpm 
HEPA 
Ventilation 

(1) NA 100% 100% NA >10000 cpm 

(1) The system w« opened «, $fWl and only the third stage filter is present Readings m the fitter are approximately 3000 com with areas of the 
housmg u«,de reading «p to 30000 qm TTie filter was left in place to provide a bamS to the environm^T cpn- >vith areas of the 

^'i^o^S^*"' '''*'"'^' "'^ ^"^'^""^ *«^ ^ - '-P-^ °f «^" --^r^^ to these ««« and lalK^atory i„s(niments t^i no 

It rained again a cold wet breeze. We continued the survey of the inside storage area and 
small surveys throughout the building. We received the etnployee manuals and the myli 
windows, thanks. 

vanous 
ar 

Mr. Fabiano visited the site early today to review our progress and deliver the latest weekly reoort 
he prepares. ^ 

I spoke with Mike Styvaert, Rich Fliszar and Joe Fabiano yesterday. As a result of those 
conversations, we can keep our original copy of the counting data and the open storage area 
could be sealed with latex to prevent erosion of the activity from the wooden surface. 

Documentation once again received a lot of attention. A lot of time was spent on organization of 
the data collected, ail data to this point has been tracked and is filed by survey serial number. 
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Day 23: Monday, May 12, 1997 

Room Clearance Gridding Frisking Smearing Final 
Survey 

Highest 
Response 

Instnunentation 100% 100% 100% 100% 100% 300 qpm 

Foyer 100% 100% 100% 100% 100% 500 cpm 

Non-DU Tunnel 100% 100% 100% 100% 100% >1000qpm 

DU Tunnel 100% 100% 100% 100% 100% > 10000 cpm 

Inside Storage 100% 100% 100% 100% 100% >500 q)m 

Open Storage 100% 100% 100% 100% 100% >5000 cpm 

Mobile Storage 
#1 

100% 100% 100% 100% 100% NDA(2) 

Mobile Storage 
#2 

100% 100% 100% 100% NA(3) NDA 

Outside Grounds NA 100% NA NA NA 12ur/hr 

DU Target 
Room 

100% 100% 100% 100% 100% > 10000 cpm 

HEPA 
Ventilation 

(1) NA 100% 100% NA >10000 cpm 

(1) The s>'stem was opened on 5/2/97 MKI only the third sUge filter is present Readii^ on the fiher are approximately 3000 cpm with areas of the 
housing inside reading up to 30000 qrav The filter was left in place to provide a barrier to the environmenL 

(2) NDA •= No Detectable Activity, upon investigatiran there was no response of field instruments to these areas and laboratory inslrumenls found no 
evidence of activity. 

(3) Mobile storage area *2 is used as a Radioactive Material Storage Area and a final release survey will not be done until after the remediation of the 
&cility. 

It was a beautiful day today, the sun shined through the clouds and it did not rain. 

We continued the survey of the inside storage area and various small surveys throughout the 
building. 

Mr. Eric Reber from the NRC visited the site today to conduct an inspection of our work in 
accordance with the guidelines of our work plan, H&S plan, etc. No violations were cited and no 
recommendations for improvement were even suggested by the inspector. 

We are preparing to package everything and leave the site tomorrow. 
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Day 24: Tuesday, May 13, 1997 

We arrived on site at the usual time, 0700 and packaged all material for shipment. 

All surveys are now complete, and the materials which were released from the site have been 
taken to building 7 as directed by Mr. Fabiano. 

We cleaned up the outside and inside of the structure preparing tWngs to be secure until the 
remediation.. We met with Mr. Fabiano to discuss the project and our activities while we were on 
site. 

Storage box number 2 is the designated radioactive material storage area and will remain on-site 
until removal of all material. 
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APPENDIX O 

NRC LICENSE AND NRC CORRESPONDENCE 
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ARDEC Picatinny Arsenal 

Building 611 B Characterization 

NRC License and Correspondence 

Gutierrez-Palmenberg, Inc. 
333 N. Rancho Dr. 

Las Vegas, NV 89106 
702-647-5699 
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Guriene: - Hilmenherg, Inc. 

333 North Rancho Drive. Suite 580 
Las Vegas, Nevada 89106 

April 11, 1997 

Joe Fabiano 
ARDEC 
AMSTA-AR-QAS-R, Bldg 320 
Picatinny, NJ 07806-5000 

Dear Mr. Fabiano, 

Based on your conversation with Thomas O'Dou, PM for the ARDEC characterization, this 
AM, I will attempt to respond to your concerns with regard to the Picatinny Arsenal-ARDEC 
Work Package. 

The Work Package was submitted to the Walnut Creek Field Office of Region IV with a cover 
letter dated March 20, 1997.  In accordance with License Condition 13 of NRC License # 29- 
27103-01, it was submitted at least two (2) weeks prior to the expected start date of the 
project.  Both Mr. O'Dou and myself have discussed the Work Package with the Region IV 
NRC point of contact since that time. 

I can, therefore, assure you that the complete Work Package has been received and is on file 
with the NRC in that office. I have talked to our NRC contact and you are free to call Ms. 
Beth Prange at 1-510-975-0250 if you have any further questions regarding our license or the 
submittal of the Work Package to them. 

If you have any other questions or concerns, please call me at the Las Vegas office at 1-702- 
647-5699. 

"Oiank you. 

Dixie J. Wells 
Radiation Safety Officer 
GPI-Las Vegas 

cc:      Thomas O'Dou, PM 
Walter Cunningham, VP 
Beth Prange, NRC Region IV 
File 

Engineers — Consultants — Managers 

Telephone: [702) 647-5699 24-Hour Telecopies: (702) 647-6180 

250 



U.S. NUCLEAR REGULATORY COMMISSION 

MATERIALS LICENSE 

Pursuant to the Aiomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Tille 10, Code of 
Federal Regulations, Chapter I, Pans 30,31, 32, 33, 34, 35,36, 39,40, and 70, and in reliance on statements and representations heretofore made 
by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct, source, and special nuclear 
material designated below; to use such material for the purpose(s) and at the place(s) designated below; to deliver or transfer such material to 
persons auihoriied lo receive it in accordance with the regulations of the applicable Part{s). This license shall be deemed to contain the conditions 
specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to all applicable rules, regulations, and orders of the 
Nuclear Regulatory Commission now or hereafter in effect and to any conditions specified below. 

Licensee 

1    Gutierrez-Palmenberg, Inc. 

333 North Rancho Drive, Suite 580 
Las Vegas, Nevada   89106 

3. License Number    27-29103-01 

;4g;Expiration Date    December 31, 2001 

5. Docket or 
Reference No. 

030-34257 

6. ByproducL Source, and/or 
Special Nuclear Material 

Any byproduct material 
with Atomic Nos. 
1 through 83 

Any byproduct material 
with Atomic Nos. 
84 through 103 

Any source material 

Any special nuclear 
material 

7. Chemical antl/or Physical 
Form 

Any 

Any 

0;" 

Any, 

Any 

8. Maximum Amount that Licensee 
May Possess at Any One Time 
Under This License 

A.  100 curies 

B.  1 curie 

C. "Iti.OOO kilograms 

D. ,350 grams uranium 235, 
or 200 grams plutonium, 
or 200 grams uranium 
233, or any combination 
of these provided the 
sum of the ratios of 
the quantities does not 
exceed unity 

S 

i 

i 
i 

¥.    Authorized use 

A. through D. For receipt, storage, use and or possession incidental to any activity as 
fol1ows: 

(1) Decontamination of facilities, equipment and containers; 
(2) Solidification and treatment of wastes; 
(3) Packaging for transport; 
(4) Any activity related to site characterization; and 
(5) Transport in packages or containers approved for use under the 

provisions of 10 CFR 71, for transfer to licensees authorized to 
receive the materials, in accordance with the terms and conditions of 
licenses issued by the NRC or an Agreement State. 
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NRC FORM 374A u.S. NUCLEAR REGULATORY COMMISSION 
II    P-M) 

MATERIALS LICENSE 
SUPPLEMENTARY SHEET 

OF PAGES 
License Number 

27-29103-01 
Docket or Reference Number 

030-34257 

10. 

11. 

13. 

CONDITIONS 

Licensed materials shall be used only at temporary job sites of the licensee 
anywhere in the United States where the U.S. Nuclear Regulatory Comnisslon maintains 
jurisdiction for regulating the use of licensed material. Except for calibration 
sources, reference standards, and radioactively contaminated equipment owned by the 
licensee, possession of licensed material at each temporary job site shall be 
limited to material originating from each_site. 
transferred to an authorized rec 
activities are completed.  ^ 1 

This material must either be 
the site after licensee 

A.  Licensed material shaM* be used by, or under the sVper.vision of, individuals 

B. 

designated in wri4Tng by the Radiation Safety Comnitfcte, Thomas J. O'Dou, 
Chairperson.       ■";' 

The Radiation Safety ()f@.€er for this license is Dixie J'^,*ells 

In addition to the^possessio 
the possession of ..licensed m^ 
10 CFR 30.72 which.require con 
responding to a release of-1 ' 

■-■id"' 
The licensee shall-notif^g^ 
Commission, Region-4V, SlMj^ni PI 
ATTN: Director, DiiVi'^ionorapole;  
before initiating v»t'v1ti"gf;uil^aef^T^ 
notification shall include:'' 

censee sMIjl further restrict 
ow the limjjts specified in 
for an emeVrgency plan for 

■ V-.. 

„ U.S. Nuclear Regulatory 
St^fite 400, Arlingj^', Texas 76011, 
,$afety, jn WritingLat least 14 days 
'-'fe-.^tvi^emporatyHjob site. This 

B. 
C. 

D. 
E. 

The estimated.tyge, quantity,^-wd-'physical/cheiiiita1 forms of licensed 
material to be 4^ed '.-,\'" 
The specific site loMl;ion 
A description of plairpd^^^i^ti^g^'ncl'uding waste management and 
disposition "^ m."   ^ 
The estimated start date and completion date for the job, and 
The name and title of a point of contact for the job, including 
information on how to contact the individual. 

This license does not authorize the use of licensed material at temporary job sites 
for uses already specifically authorized by a customer's license. If a customer 
also holds a license issued by the NRC or an Agreement State, the licensee shall 
establish a written agreement between the licensee and the customer specifying which 
licensee activities shall be performed under the customer's license and supervision, 

rrtr ^Tm.l!lvm.mT*^Tn7V.Tm.7''S.m:TK7!i^lv<.n(ii\!i'.lvTm r-iwT-nn"nn fKl WCTX?' 
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NRCFORM374A U.S. NUCLEAR REGULATORY COMMISSION 

17. 

18. 

19. 

MATERIALS LICENSE 
SUPPLEMENTARY SHEET 

Liccfljc Number 

27-29103-01 
Dockci Of Rcfaencc Number 

030-34257 

14. (Continued) 

and which licensee activities shall be performed under the licensee's supervision 
pursuant to this icense. The agreement shall include a commitment by the 1 censee 
and the customer to ensure safety, and any commitments by the licensee to help the 
customer clean up the temporary job site if there is an accident. A copy of this 
agreement shall be included in the notification required by License Condition 13. 

15. The licensee Shan maintain recgrds ffi 1if5rf3ati«n important to decommisslonina each 
temporary job site at the apol ^Pfe'j^b ^sTt^ ^J^/i^nt to 10 CFR 30 35 g) 40 36?n 
and 70.25(g . The record^^^rbe made availablK^ the customer upon request  At 
the completion of activities' at a temporary job site. thCtl.icensee shall l?ansfer 
these records to the cu.&tomer for retention. ^ .;. 

''•   f:!2"?[:' ^°i?.^^i^e-iis^^JS'J"lLicense condition loj the licensee is exempted 
from the^ requirements of I9..4R3O.35, 40.36, and 7|,25, to'establish deco^is stoning 
financii 

If approved by a Radi. 
the licensee may take 
In this license when t..^ »»..„.,^,, 
safety and no action const^ent.-'fi 
adequate or equivalent prSB^Jiofr^j^ 
notify the NRG before, if^iftirkica^l 
emergency action using th'e^r' 

cense, 
conditions 

th and 

"T^^^X^^^^'^'^\f^¥^^^^^ location, the licensee shall notify the Reqiorfal Administr^fopJ i ■s^'Nift*i-is.r Ron.,.i1.tAv.« r<,»,«<,,4™   o„_s 

^i:%;.'cbrttiitions that'vCan provide 
..STy-apparent.   The ..licensee shall 
^[iany case;;riiiraediat«Ty after taking such 
»^'spec,1fl#d in IO.CFR 30.50(C) 

fv   in^o'*^^ ^^^ Reglorfal Admin1stra"%V l»vSi'N<^-«lr Regulltory Commission. Region 
ly, 611 Ryan Plaza Driv^.^^uite 400, ArM^ton, Texas 76611^ ATTN: Director 
Division of Nuclear Hate»>1^ Safety, In writing of the4lMi3orary job site status and 
the disposition of any 11 censed-material used. •» 

Sealed sources or detector cells ccJfftaiMglicensed material shall not be opened or 
sources removed from source holders by the licensee. 

20. A. 

B. 

Sealed sources and detector cells shall be tested for leakage and/or 
contamination at intervals not to exceed 6 months or at such other intervals as 
specified by the certificate of registration referred to in 10 CFR 32.210. 

Notwithstanding Paragraph A of this Condition, sealed sources designed to emit 
alpha particles shall be tested for leakage and/or contamination at intervals 
not to exceed 3 months. 

^1 1^- 
!55KaRmiKiffi2EUiuiOkiaii^mffiZR2Hmmm TKTKTK'WXTn TWTKTWJK rvTn Ttx-nLt Twt Tjn TXKTK -nn'TMt -Tit-wnwrnmm-wi -iwriKTVil 
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U.S. NUCtEAR REGULATORY COMMISSION 

MATERIALS LICENSE 
SUPPLEMENTARY SHEET 
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Docket or Rcfctencc Number 

030-34257 

20. (Continued) 

C. In the absence of a certificate from a transferor Indicating that a leak test 
has been made within 6 months prior to the transfer, a sealed source or 
detector cell received from another person shall not be put into use until 
tested. 

D. Each sealed source fabricated by the licensee shall be inspected and tested for 

i 
! 

E. 

F. 

G. 

construction defects, leak 
as a sealed source. 

eakjgev lap (JB^^iiretjo 

Sealed sources need nW be leak tested if: 

(i) they contain only hydrogen-3; or 

(ii) they contain only a.-.radioactive gas; or 

on prior to any use or transfer 

O 
i 

! 
! 

'^■ 

..i^::.: 
less; or (iii) the haW-^life of the''*1«olope-JjSv^^O daj'sjb'r'-l* 

they contain not raoreithan lOQ m.ijrocutaes :df beta arfd/or gamma emitting 
materiM-or not more'thuh lO'-nflt'i^Sairtes'^  

(iv) 

(V) they arfe'not deigned 'bo einj|l 
being used. HoWeyer, whenHf( 
transfenred to aff^Her -'    *- 
requi redvl^dak test :i%«>vifl,.{:,    
No sealed .source or detector (cells^a" 
than 10 years without beingsjfeefif^itoi 

alpha emittjing material; or 

cles, are im-storage, and are not 
ioved/zfrom stoj^e for use or 
T noKb^en tested within the 
t:^6-tested t|efore use or transfer. 
^%' stored";ff'r a period of more 
'^Mage afvg/br contamination. 

The leak test shall .■6e'capable of detecting the presence of 0.005 microcurie of 
radioactive material on t*g test sample.    lithe \est reveals the presence of 
0.005 microcurie or more OTrentov^M* ^ta^ation, a report shall be filed 
with the U.S. Nuclear Regulatdry Cflramislnon in accordance with 
10 CFR 30.50(b)(2), and the source shall be removed immediately from service 
and decontaminated, repaired, or disposed of in accordance with Commission 
regulations.   The report shall be filed within 5 days of the date the leak test 
result is known with the U.S. Nuclear Regulatory Commission, Region IV, 611 
Ryan Plaza Drive, Suite 400, Arlington, Texas 76011, ATTN:    Director, Division 
of Nuclear Materials Safety.     The report shall specify the source involved, 
the test results, and corrective action taken. 

Tests for leakage and/or contamination shall be performed by the licensee or by 
other persons specifically licensed by the Commission or an Agreement State to 
perform such services. 

21. The licensee shall conduct a physical inventory every 6 months to account for all 
sources and/or devices received and possessed under the license. 

»l 

iBKMJEJE^M3SJS3BJBJBJKSR:i!K71UV.JB. miKTm.TXi'ak'lX.XK.JK-m ^*rrn■yI^m■Tl^-m■ytl.^KiK-m'r*< ',Kinn-mK~ntxTn~m-7*0.*i.»i.m.I 
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U.S. NUCXEAR REGULATORY COMMISSION 

MATERIALS LICENSE 
SUPPLEMENTARY SHEET 

License Number 

27-29103-01 
Docket or Reference Number 

030-34257 

The licensee is authorized to transport licensed material only in accordance with 
the provisions of 10 CFR Part 71. "Packaging and Transportation of Radioactive 
Material. 

This license does not authorize the import of byproduct material wastes. 

Except as specifically provided otherwise In this license, the licensee shall 
conduct Its program in accordance with the statements, representations, and 

representations, and procedlii^es in the licensee's 
more restrictive than thfe.Wgulations. 

ap % 

A. 
B. 
C. 
D. 

X \,> 
1996 /^plication dat^::5eptember 24, 

Letter dated December 5, 1996 
Letter dated J)pcfember.l6./ 4996 
Telefacsirail#-^dated Detelnb^r 19, 1996 

The 
govern unless the statements, 

ition and correspondence are 

...V.     '-O 

'.j.^ % 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Date DECl9 «96 
By 

Materials BrancFf" 
Region IV, WCFO^ 
Walnut Creek, California 94596 

S^i^^s^i^K.a^Maa3RgMRgaiUBj8iguR2i!i2^ ,KT^ -7«-™r-ncT-nrr-wT nr TKi-nR-n^~^T^Ti 
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APPENDIX P 

RADIATION WORK PERMITS (GPI AND ARDEC) 
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ARDEC Picatinny Arsenal 

Building 61 IB Characterization 

Radiation Work Permits 

Notes 

1. This infonnation describes the requinnents imposed by GPI and ARDEC - Picatinny Arsenal on the site work. 

Gutierrez-Palmenberg, Inc. 
333 North Rancho Drive 
Las Vegas, NV 89106 

702-647-5699 
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RADIATICHSI WORK PERMIT ^ SUPPLEMENT      No.97-7 
(for operations not covered by SOP) 

PART I.    Request for Work Permit  (triplicate) 

i^Vpe of Radiatiar:   ft^pha. Beta. Gairma  

Location:^"^^<^^"9 Number 611B and Associated Structures and Grounds pate;-^^ ^P*'^'' ^^^^ 

Description of  Operation;   "Q "SA PROJECT #96-108 PHASE I-CHARACTERIZATION  

Name TLD* 
Es^posure 
Dose (R) Nanve •nm 

Exposure 
ODse (R) 

See Supplement , 

Printed Name and Title of Supervisor 
Jimmy Maffessanti, Project Supervisor 

,'OSi£fn«*-"T'A of Supervisor 

PART II.    Radiation Protection Officer (RPO) ik|»proval/Dasapproval 

.^Approved Q Disapproved      The RPO will be notified prior to commencement 
and upon termination of operation.     Protective Clothing and Equipment 
Requirements,   and Special Instructions are: 

Coveralls 
Lab coats 

Protective Clothing and Bquipaent PER 6PI HEA & SAF PLAN 
Pants 
Gloves 

Other 

Safety shoes 
Shoe  covers 
Respirator 

Special Instructions SEE SUPPLEHEHT 

Eve protection 
Ear protection 
Head covering 

Personnel monitoring required before leaving area. 
Tool monitoring required at completion of work. 
No cuts or abrasions permitted on hands or forearms.    
~~~ ' " PGraonal  I l-Gcncrial  I \ ftroeeaa—lAH Mr monitoring; Dgenthing Zone- 

X |*Personnel Dosimetry: Whole Body Hand & fingers 
*ARDEC 

Date; V-^/PjO Signature of RPO:_ 

PART III: Work Termination Statement 

B Request RWP be extended to Work was completed on   

Date: Signature of Supervisor:. 

PART IV:  RPO Review 

Area has been decontaminated to appropriate levels. 
No internal radiation exposures >5% MPD. 
Comments:  ^ ^  

Date: Signature of RPO: 

GPI 
PROC 

SMCAR-SE FORM  1607,   1   NOV  93 
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SUPPLEMENT TO RADIATION WORK PERMIT NUMBER 97-7 

HQ USA PROJECT #96-108 PHASE I-CHARACTERIZATION 

1. Prerequisites and Precautions: 

a. ARDEC Radiation Wortt Permit (RWP) approved and conspicuously posted at the site. All 
radiological work shall be controlled through the implementation of this Radiolo^cal Work Permit 

b. Feedback information meetings will be held weekly between the Radiation Protection Office and 
GPI to discuss the previous weeks findings. 

c Characterisation of DU contamination at the 61 IB site wiU be done under Guttieirez - 
Palmenberg, Inc. US NRC license Number 27-29103-01, Reference No. 030-34257. 

d. Radiologicsd controls will be in effect for all work within Radiologically Controlled Work Zones. 

e. All project personnel will understand and comply with the contents of the ARDEC RWP and 
Updated GPI Characterization Work Plan, Qnalitj- Assurance Plan and Health and Safety Plan. 

f. No matches, lifters or cameras within the enclosure without special permission. 

g. No smoking, eating, drinking in controlled radiation areas. 

h. All emergency calls are to be directed to 201 724 6666. 

I GPI will sweep for Unexploded surface and subsurface Ordnance around Building 61 IB 
evaluating and identifying "ring offs" prior to characterization. 

j. Pre and Post Depleted Uranium Bioassays are required. Specimens and confirmatory samples 
must be sent to a New Jersey Certified Laboratory such as Teledyne Isotopes., Westwood, NX 

k. Personnel protective equipment or engineering devices must be used to protect individuals and 
clothing from radioactive contamination during characterization efforts. 

L ARDEC issued dosimeters are to be worn in all radiologically controlled areas including the 
Health Physics laboratories in Building 320 by crew and visitors. 

m.  Portable instruments must have current calibration labels such as for the Model 3 with Model 
44-9 pancake G-M probe and 44-X {lOOsqcm beta sdntillator prabe) for beta and gamma detection, 
the Ludlnm Model 19 (micro R-meter) (Sodium Iodide detector) for gamma and x-ray detection, and 
the Ludlum 2224 or 2221 countrate meter/sealer (lOOsqcm alpha/beta scintillation probes) for beta 
emissions from large surfaces. 

n. Low Volume Air Samplers will be used for ambient air samples, HEPA vacuum for removing 
loose dust, concrete chips, etc magnetic hxrator from the Shonstendt Instrument Company for 
detecting unexploded ordnance. 

o. Sampling grids will be constructed/established for each affected area in accordance with 
NUREG/CR-5849 and ^idance from the Industrial Operations Command such as 1 m grids inside 
known areas of contamination, 3 m grids in adjacent areas and 10m grids on the outskirts of the 
facility. 
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SUPPLEMENT TO RADIATION WORK PERMIT NUMBER 97-7 CONTINUED 

HQ USA PROJECT #96-108 PHASE I-CHARACTERI2ATION 

p.  Electrical, water, and telephone utilities senicing the building will be located, verified, and 
isolated by GPL 

q. GPI is to supply planehets and cloth smears for collecting samples especially over rough 

surfaces. 

r.  Under no circumstances will radioactivcly contaminated items be free released from any work 
location. Tools, equipment, etc. will be frisked prior to release. 

s. Bottoms of shoes and hands will be frisked upon leading the radiologically controUed areas and 
the laboratories in Building Number 320. 

t   Soil remediation levels for Depleted Uraiauuni are to be In accordance with the New Jersey 
Department of Environmental Protection Agency for unrestricted, non-residentail (industrial) use 
Le. 35 pCi/g above background and consistent with NRC requirements 

u. Practice good personal hygiene and wash hands after activities involving radiological work. 

V. GPI should avoid conducting outdoor radiological activities during inclement weather. 

w  GPI will carry swipes in strong, tight, appropriately lined/labeled carrying cases, 
load smear samples onto planchets/carricrs/equipment, unload and dispose of planchets/swipes usmg 
good health physics practices. 

X. Copies of reports, records or correspondence will be maintained at a location on post selected by 
GPI for review by government agencies. 

y. All GPI postings, materials and equipment will be removed from the "clean" areas and the 
grounds left in swept/raked condition at the completion of work. 

z. No deriations from this permit are permitted without the approval of the ARDEC Radiation 
Protection Office. 

2. Personnel identified below shall participate in the Phase I Characterization of Building Number 
61 IB and associated grounds, 

a. Tom O'Dou (Certified Health Physicist, Project Manager, PM) 
b. Jimmy Maffessanti (Project Supervisor, PS) 
c. J.R. Ruprecht        (Senior Technician, RPS) 
d. Dave Davis (Senior Technician) 
c. Chuck White (Senior Technician) 
f. RonGrosjean (Junior Technician) 
g. Tony Mason (Senior Health Physicist) 
h. Dixie Wells          (Radiation Safety Officer) 
i. Roger Palmenberg (GPI Vice President) 
|. Gilbert Gutierrezz   (GPI President) 
k. David Lindsey       (DXO expert) 
L Donald Ebersole     (UXO expert) 

262 



SUPPLEMENT TO RADIATION WORK PERMIT NUIVIBER 97-7 

HQ USA PROJECT #96-108 PHASE I-CHARACTERIZATION 

3. This permit authorizes: 

a. Pre-worii receipt of supplies and setting up a work area. 

b. Signing out the keys from the Radiation Protection Office for Bldg. No. 61 IB, the storage room, 
and outside shelters and returning ttem at the end of Phase I to the Radiation Protection Office. 

c. Sweeping areas for uneiploded ordnance. 

d. Setting up a grid system 

e. Segregating contaminated from non-contaminated items for processing. 

f. Characterizing the 61 IB site, including the mound of dirt behind the tar^t room storage area 
and the underground storage tank. 

g. Utilizing the Health Physics Laboratory Gas Flow Proportional Counter in Building Number 320 
for counting swipe samples and air samples. 

h. Use of facilities and office supplies in Buildings Numbered 320, 617 and/or 7 on an "as needed" 
basis. 

i. Gathering the data required for developing a decommissioning plan. 

5. The POC for this action is the undersigned. 

JOSlJPHA. FABIANO 
HEALTH PHYSiaST 
14 APRIL 1997 
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Gutierrez-Palmenberg, Inc. 
Las Vegas, NV & Phoenix, AZ 

RADIOLOGICAL WORK PERMIT 

RSO USE ONLY 
permit Number 

AR-1 
EfTactive Date 

4/01/1997 
£)q)tration Date 

5/25/1997 

GENERAL INFORMATION (to be completed by the requester) 
Requested by 

Thomas J. O'Dou 
Re<|uest Number 

3 
Work Loctttkm 

ARDEC - Picatinny Arsenal 
Technical Ardt 

SEC 

ID Number 

AR-1 
Building 

61 IB 

Oroup 

PM 
Phone No. 

7-6699 
Subetructure 

In And Out 

Mail Slop 

580 
Room No. 

All 

SOP Number 

WORK PLAN 
Small Job Tickel No. 

H&S PLAN 
Worii Order No. Requested Slail Date 

4/15/1997 
Expeoled End Date 

5/16/1997 
D RSO review is attached Work lo be peilormed (add tttachment If necessary      K RSO revlew iS needed 

Characterize building 611B and grounds for DU contamination resulting from firing DU rounds Inside the 
building 61 IB firing range into the target room. Areas of primary concern for contamination control are: 

1) The target room 
2) The firing room 
3) The HEPA ventilation system 

Contamination controls shall be used for sampling of the UST outside building 611B. The sink and piping 
in the instnjmentation room shall be considered potentially contaminated prior to removal. 

PRE-JOB RADIOLOGICAL CONDITIONS (to be completed by the RCT/HPT 

S Anticipated radiological conditions  (BiMroK&apiatdmMtmoMy'atenc^eamoiheperfemaib^rtyiorkbcsyu), or 

D Measured radiological conditions   (Record aureatrngnaiiiskest/gaKraicnsc.) n   See attached map 

Alpha 

Beta/gamma    10000 

Tritium 

Surface Contamination {dpm/100 sq cm) 
Direct Smear tAS (larse area Bwipe) 

ND ND ND 

External Dose Rate 
(mrem/Tir in work area) 

Beta ♦ gamma     . 1 

1200 ND 

ND 

Neutron 

Total (b ♦ B ♦ n)    1 

Identify anticipated radionuclldes: 
U-238 TH-234       U-234 
PA-234        PA-234M 

Airtxime Radioactivity 
Isotope 
U-238 

DAC 
0.001 

12 Anticipated or 

D Measured 

Identify any conlamlnalion under isaint or on Inaccessible surfaces: 

Not anticipated - possibly in target roonn 

Completed by RCT/HPT Name 

13 Completed Thomas J. O'Dou 

Signalure ID Number 

PM-1 

Date 

1/09/1997 

Form GPI-RWP (11-S6) Patie1o(3 
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Radiological Work Permit 

ALARA/RADIOLOGICAL PROTECTION REQUIREMENTS (to be completed by RCT) 

AR-1 

Proteetive Clothing Requirements D None E! Level I 

D Lab coat       D Skull cap D Hood D Level II 

S Gloves !3 Booties D Tapes openings 
13 Other Only required in contaminated areas 

(Coverdls, 2 pair surgeon's gloves, and bcx^ies) 

(2 CoveraRs, 2 pair surgeon's gloves, and 2 pair booties) 

Respiratory Requirements m None 
D Full-face respirator D Ventilation 

D Particulate cartridge 
D Job-specific air monitoring 
^ Other. Unless indicated otherwise at job site. 

D Respirator fit test card 

D Combination cartridge* 

D Chemical cartridge* 
'Requires RSO Of CHP approval 

D   SCBA* 
D   Supplied air mask* 

D   Supplied air suit* 

Dosimetry Requirements D None S WB dosimeter 
D TLD finger rings     D Special neutron dosimetry D Pu access list 
(3 Special uninalysis   D Whole-body count D Accident Dosimeter 

D aher 

D Supplemental dosimeter 

D Alarming dosimeter 
D Nasal swipes 

Monitoring Requirements 
D Intermittent coverage 

D Continuous coverage 
H Self.frisking 

D  None □ Notify RCT before job starts® 

M Personnel before leaving job Q Notify RCT at job end 

D RCT monitor doffing of anti-Cs M Equipment and tools before removal 
E! Other     Only from contaminated areas. 

Training Requirements      D RWI      D RWII    El Other  As required by GPI License & OSHA 40 hr 

Additional ALARA Requirements None D ALARA pre-job briefing 

D ALARA review (see attachment) 

Completod fay RCT 

^ Completed 

Nanw 

Thomas J. O'Dou 
Sif] nature ID Number   ISate 

PM-1 1/09/1997 

HOLD POINTS / SPECIAL INSTRUCTIONS {to be completed by the RCT) 

Hold Points or Special Instructions: 

Protective clottiing required in firing rooms (booties and gloves), in target room (tyveks, booties, gloves, 
taped), and wtien accessing HEPA filter bank internals {tyvek, booties, gloves, taped openings). 

HEPA system to be Ijagged prior to opening. Floor outside HEPA banks to be covered with plastic prior to 
removal of HEPA filters. HEPA bank to be emptied for characterization. New HEPA filters may be 
installed at descretion of ARDEC (Fabiano), or HEPA system to be disabled vwth plastic seal and 
electrically disabled. 

Areas of loose surface contamination above limits or near limits will be posted during the characterization. 

Compialad by RCT 

IS Completed 

Name 

Thomas J. O'Dou 

Signature ID Number 

PM-1 

Dale 

1/09/1997 

FomiGPt-RWP Page 2 or 3 
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Radiological Work Permit AR-1 

1. UneManagw 
K  Approved 

Name 

Thomas J. O'Dou 

APPROVALS 

Signaturft DKktmbcr     Group Dsrfs 

PM-1 VEGAS       1/09/1997 

2. RCTSupenrfsof 

M Approved 

Name 

Dixie J. Wells 

SWirqtura 10 Number     Group 

RSO-1 RSO 

Dale 

1/14/1997 

3. Facility Manas)ef 

(3  Approved 

Name 

Thomas J. O'Dou 

Signature ID Number     «5«>"P <>»'« 

PM-1 VEGAS      3/24/1997 

A. Other 

D Approved 

Name Sigftature 10 Number     Group Date 

POST-JOB RADIOLOGICAL CONDITIONS (to be completed by the RCT/HPT) 

Measured Radiological CondHionsfRecord anadings as NgheH/generWama.) 

Direct 

Surface Contamination (dpm/100 sq cm) 

Smear LAS (lanje area swipe) 

Alpha 

Beta/gamma 

Tritium 

D See attached map 

External Dose Rate 
(mrem'hr in work area) 

Beta + gamma 

Neutron 

Total (b + g + n) 

/Airborne Radioactivity 

DAC         

Isotope 

D Estimated or 

D Measured 

Survey of Personnel Leaving Job Site 

D Personnel contaminated above applicable limits 

(If yes, attach the RadMoglcal Inddent Report.) 

CompWed by RCT/HPT) 

D Completed 

Name Signature 

REVIEW 

Z Number    Date 

/^sociated reports for this Job rmOcate the ones that apply): 

D CAM results 

D Job-specific air monitoring 

D Pre-job survey data 

D Post-job survey data 

D Finger-ring data 

D Special dosimetry results 

D other 

D Nasal swipe data 

D Urinalysis report 

D Whole-body count 

D Wound count 

D Skin contamination 

D Personal clothing survey 

D RWP acknowledgment log 

D Dose tracking report 

D Radiological occurrence/incident report 

D Changes in filARAJrad protection reqs 

D ALARA pre-job briefing 

n Formal ALARA review 

D Lessons learned (If Yes, ttien briefly exptain. Add attachment if necessary.) 

RevieiMsd by RCT 

n Reviewed 
Name Signature 10 Numtier   Dale 

Reviewed by RCT Supervisor      Name 

O Reviewed 

Signature ID Numt^er   Date 

Forni OPI-RWP Page 3 of 3 
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APPENDIX Q 

SITE PHOTOGRAPHS BEFORE CHARACTERIZATION 
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ARDEC Picatinny Arsenal 

Building 611 B Characterization 

Site Photographs After Characterization 

Gutierrez-Palmenberg, Inc. 
333 N. Rancho Dr. 

Las Vegas, NV 89106 
702-647-5699 
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DU Target Room before characterization in foreground. 

Open Storage Area before characterization. 
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DU Tunnel from Target Room before characterization 

Instrument Room before characterization. 
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DU Target room ceiling with light fixture and duct to HEPA ventilation before characterization. 
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APPENDIX R 

SITE PHOTOGRAPHS AFTER CHARACTERIZATION 
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ARDEC Picatinny Arsenal 

Building 611 B Characterization 

Site Photographs Before Characterization 

Gutierrez-Palmenberg, Inc. 
333N.RanchoDr. 

Las Vegas, NV 89106 
702-647-5699 
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Unexploded ordinance locations adjacent to the brook at the side of the non-DU range. 

The outside storage area after sealing the floor with latex paint. 
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The non-DU firing range from it's entry. The entry to the DU range is on the left side of thi 
tunnel 

*    )< 

*.*•' 
; ''v 

s* ti*-* 1 

Inside the DU firing range facing the target room. Note the firing table on the left. 
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.s!*1 

Inside the non-DU firing range facing the steel catch box. 

The back yard showing the grounds and locations of unexploded ordinance. The large metal 
shield and the inside storage area. 
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The back yard area showing the place where a building existed behind the non-DU tunnel. 

The "back yard" of the facility showing the connection of the DU and non-DU tunnels. 
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The backside of the non-DU tunnel showing the brook and marked unexploded ordinance. 

The inside storage area and HEPA filter system and grounds. 
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The outside storage area with the DU tunnel in the background. The inside storage area and 
HEPA area at the left side. 

Building 61 IB entrance showing the connection to the non-DU tunnel. The outside storage area 
after characterization is at the left. 
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Building 61 IB entrance showing the building foyer. The UST is at right center. The instrument 
room is at the back of the entry way. 
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APPENDIX S 

SOIL SAMPLE RESULTS 
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ARDEC Picatinny Arsenal 

Building 61 IB Characterization 

Soil Sample Results 

Notes 

1. Sample results arc reported as D0 acUvity based on the activity concentration of '"Th. 

2. Sample results reported above the MDA value are reported as the activitj- (pCi/g) +/- the uncertainty (pCU 
associated with the analysis. 

3. Sample results reported below the MDA value are indicated as NDA with the MDA value in parentheses. 

Gutierrez-Palmenberg, Inc. 

333 North Rancho Drive 
Las Vegas, NV 89106 

702-647-5699 
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Sample ID 
Number 

ARDEC - Picatinny Arsenal Soil Sample 
Results 

Gutierrez-Palmenberg, Inc. - April 1997 • 
Sample Locations - Building 61 IB 

Activity 
Concentration 

(pCi/g)+/-(pCi/g) 
orNDA{MDA) 

GPI-AR-1 At base of stairs leading to the foyer 5.26+/-.63 

GPI-AR-2 At base of stairs leading to the foyer 20.1 +/-1.9 

GPI-AR-3 Above the UST 8.85 +/- .84 

GPI-AR-4 Above the UST 1.57+/-.47 

GPI-AR-5 Above the UST 2.21 +/- .52 

GPI-AR-6 Aside the UST toward the brook NDA(1.6) 

GPI-AR-7 Back side of the instrument room NDA(1.2) 

GPl-AR-8 Back side of the non-DU tunnel NDA(1.2) 

GPI-AR-9 Back side of the non-DU tunnel NDA(1.2) 

GPI-AR-10 Outside window of non-DU Tunnel at back of structure NDA(1.6) 

GPI-AR-11 Outside window of non-DU Tunnel at back of structure 1.57+/-.47 

GPI-AR-12 Aside of brook adjacent to non-DU tunnel NDA(1.7) 

GPI-AR-13 Aside of open area at end of non-DU tunnel NDA(3.3) 

GPI-AR-14 In open area at end of non-DU tunnel NDA (0.9) 

GPI-AR-15 Aside of open area at end of DU tunnel in back yard NDA(l.l) 

GPI-AR-16 Outside window of non-DU tunnel in back yard NDA (1,1) 

GPI-AR-17 Outside window of non-DU tunnel in back yard NDA (0.95) 

GPI-AR-18 In back yard area NDA (1.5) 

GPI-AR-19 In back yard area NDA (1.5) 

GPI-AR-20 In back yard area adjacent DU target room NDA (0.94) 

GPI-AR-21 In back yard area adjacent inside storage room 2.9+/-1.1 

GPI-AR-22 In back yard area adjacent inside storage room 10.9+/-2.0 

GPI-AR-23 At the end of the DU range NDA (5.5) 

GPI-AR-24 At the end of the DU range 2.25 +/- 0.64 

GPI-AR-25 At base of stairs from HEP A system platform NDA (4.3) 
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Sample ID 
Number 

AKDEC - Picatinny Arsenal Soil Sample 
Results 

Gutierrez-Palmenberg, Inc. - April 1997 
Location - Building 61 IB 

Activity 
Concentration 

(pCi/g)+/-(pCi/g) 
orNDA{MDA) 

GPI-AR-26 At the entrance to the inside storage area 69.8+A 5,1 

GPI-AR-27 At the entrance to the inside storage area 12.5+/-1,1 

GPI-AR-28 Adjacent to the DU firing room near open storage area 5.59 +/- 0,65 

GPI-AR-29 Adjacent to the DU firing room near the non-DU range 3.1+/-0.59 

GPI-AR-30 Adjacent to the open storage area near the covered metal 3.9+/-1.6 

GPI-AR-31 Adjacent to the open storage area near open storage area 2.57 +/- 0.46 

GPI-AR-32 Adjacent to the open storage area near DU storage area 1.09+/-0.37 

GPI-AR-33 Adjacent to the open storage area near the entrance stairs 2.45 +/- 0.49 

GPI-AR-34 Adjacent to the open storage area near the driveway NDA(5.9) 

GPI-AR-35 Under the center of the open storage area M)A(0.96) 

GPI-AR-36 Under metal pile adjacent to the storage box number 2 2.82 +/- 0.73 

GPI-AR-37 Adjacent to the DU range in the back yard NDA(l.l) 

GPI-AR-38 Adjacent to the DU range in the back yard NDA(1.5) 

GPI-AR-39 At the entrance to the portable storage area #2 M)A(I.2) 

GPI-AR-40 At the entrance to the portable storage area #2 M)A(1.2) 

GPI-AR-41 Under stairway entrance to foyer in rain trough 78.9+/-6.3 

GPI-AR-42 Under stairway entrance to foyer in rain trough 43.9+/-3.3 

GPI-AR-43 Under stairway entrance to foyer in rain trough 106.7+/-7.8 

GPI-AR-44 Under stairway entrance to foyer in rain trough 17.0+/-L5 

GPI-AR-45 Background sample adjacent to Health Physics Laboratory MDA(1.4) 

GPI-AR-46 Background sample adjacent to Health Physics Laboratory NDA(L4) 

GPI-AR-47 Background sample adjacent to Health Physics Laboratory NDA(1.8) 

GPI-AR-48 Background sample adjacent to Health Physics Laboratory NDA(l.l) 

GPI-AR-49 Background sample adjacent to Health Physics Laboratory 3.2+/-1.5 

GPI-AR-50 Background sample adjacent to Health Physics Laboratory 1.99+/-0.54 
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ARDEC Picatinny Arsenal 

Building 61 IB Characterization 

Laboratory Specifications 

Notes 

1. This information describes (he qualifications of LAS laboratories to analyze soil samples. 

2. All soil samples are analyzed for depleted uranium by gamma spectroscopy in a New Jersey approved 
laboratory. 

Gutieirez-Palmenberg, Inc. 
333 North Rancho Drive 
Las Vegas, NV 89106 

702-647-5699 
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Gutierrez - lalmenberg, Inc. 
333 North Rancho Drive. Suite 580 

Las Vegas. Nevada 89106 

Mr. Gregory Zalaskus, NJDEP 
DRPSR 
Bureau of Federal Case Management 
401 E. State St. 
CN 128 
Trenton, NJ 08625-0028 

RE:       NJ Approved Ijihnnitorv An&lvsis of Soil Samples 

This l«ter serves to confirm our telecon of April 25, 1997. Our discussion was in regard to any change(s) that may 
have occurred in New Jersey Department of Environmeitol Protection (NJDEP) regulations since the issuance of the 
referenced letter. This letter specified NJDEP policy regarding laboratory certification for the analysis of Depleted 
Uranium (DU), Strontium 90 ^Sr), and Radium 226 f'Ra) in soils. 

In specific questioning, you were informed that Gutierrez-I^Jmenberg, Inc (GPl) is presently characterizing Building 
611B. This building is within the confines of the Picalinny Arsenal at or near Dover, NJ. Among the 
characterization methodologies, several types of samples will be taken - including soils which will be analyzed for 
the presence of DU. 

You confirmed that no changes have occurred in NJDEP regulations with regard to soil analysis since your letter of 
October 1995 and dial that letter remains as the NJDEP policy and/or position on soil analyses.   In this matter, the 
letter states, Analysis of these elements in soib will be considered as acceptable to the Department provided that the 
laboratory has participated and passed the Laboratory Imercomparisons for Soil program administered by the U.S. 
Department of Energy, Environmental Measurements Laboratory and/or the International Atomic Energy Association. 

GPI has contracted with LAS laboratory in Las Vegas. NV for analysis for DU. LAS has presented GPl with 
documentation that meets the NJDEP requirements. Therefore, for GPl's analysis of interest, LAS is qualified to 
analyze the soil samples taken at Picatinny Arsenal. 

Thank you for your patience and cooperation in resolving this issue raised by Arsenal personnel. If you have any 
questions regarding these issues, feel free to contact; for GPI, myself or Thomas O'Dou at 702-647-5699, for LAS 
laboratory, Erin Hall-Meade at 800-582-7605, Mary Ford at 702-361-0220, for IOC, Mike Styveart at 309-782- 
0880, and for the Arsenal, Ted Gabel or Joe Fabiano at 201-724-3742. 

Sincerely, 

Dixie Wells, RSO 
GPI-Las Vegas Operations 

Reference: Letter from Gregory C Zalaskus to Ted Gabel, fax dated 10/6/95 

Engineers 

Robert Stem, Chief, HER 
Erin Hall-Meade, Northern Pac Region, LAS 
Dr. Charles Carter, Lab Director, LAS 
Mary Ford, Project Manager, LAS 
Thomas O'Dou, Program Manager, GPI 
Walter C Cunningham, Vice President, GPl 
Mike Styveart, Contracting POC, IOC 
Ted Gabel, PM for Site Remed., ARDEC 
Joe Fabiano, RW-POC, ARDEC 
File 

Consultants 

Telephone: (702) 647-5699 

— Managers 

24-Hour Telecopies; (702) 647-6180 
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Chii*tin« Totid Whitman Deptrtmcnt of EnrlroninenUl Protection RnfarH c SWnn, Jr. 
Governor Comaiaimmr 

Mr. Ted Gable 
Project Manager for Site Restoration 
VS. Army Tank-Automotive and Armaments Command 
Army Rcseairfi, Development and Engineering CJenter 
Picatumy Arsenal, New Jersey 07806-5000 OCi 0 6 w95 

RE:    Laboratory Certifications for 
Radioimdide Contamination in Soils 
Hcatinny Arsenal, Morris Q>imty 

Dear Mr, Gable: 

'Ilris letter serves to confirm our 5 October, 1995 telephone conversation rqpurding tbe 
above referenced matter. The New Jersey Department of Environmental Protection 
(Department) has no laboratory quali^ certification ]mx»dure5 for analysis of Depleted 
Uranium, Strontium 90 and, Radium 226 in soils. Analysis <rf these elements la sdls will 
be considered as accqptable to the Dejmrtment {vovided that the laboratory has particqmted 
and passed tibe Laboratory Int^rconEiparisons for Soil innograra administered by the U;S. 
Dcpartmem of Enei^, Environmental MeasurenMsnts Laboratory and/or the Intenmtional 
Atomic Energy Association. 

If you iiave ai^ questions regarding this matter, please call at 609-633-1455. 

Sincerely, 

Gregory C 2<alastcus, Case Manager 
Bureau of Federal Case Management 

c:        Joe Marchcsaai, BGWPA 
Jim Kealy, BEERA 
Bill Roach, USEPA 
Robert Stem, Chief, BER 

A»tw>!Mtyh«ni»yM»^ifwi»«*/BwplcyiT 
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ChriMliu IMd WlatBuui DaputBlCKt •! lavlRHmcnMl PlWtMt^n SabtH C SMaa, Jr. 
CcnmNM" Ca ' 

Mr. led Oabk 
IVD^ M«iug«r for She RotontioB 
U.S. Aro^ Trak-Aulmnothre aod Anaamenti CDmmand 
Army Resemcfa. Devet<^»aeat jntd En^aetxJag Center 
PNxdnnx Aneml, New JerM7 O7806-S00O OCT06 

RE:    LadNHratoay Certifialloiii for 
RadkuHidtde ContuBinetion is Soak 
JP!ottlnir|r AneoaJ, Morris CbuQiy 

Dear Mr. Gable: 

thti letter sanwc to cinflnB our 5 October, 1995 tditphoot oaovetMOion rcfunlifqt die 
abotv fcferenoed matter.   The New ieti^ Pap«rtiBei& of Bwitauiueiital frolctthM 
(DeiMniBeia) ha* no laboratotjr <pa% certfficad^ 
Uiwiiiim. Strontium 90 and, RMUUIB 226 in tiAt. ADHI^ of tew aleiaaitt la MA iriD 
be ctnniderad at aocqMabto to te Dqwrtnieitt|Ko*id^ 
awl pWMd Cbe LidxH«to(y battwum^tim tot Son prafram adodUtttrad IgMhrtUL- 
Dlifiaffmfim of Energy. BawtMiimeHta! M^MMHtmeuM l.»hnrin«y «iiyiy «pM TuffiHf ff^Hwi' 
Atomic BBergr Awodatiop. 

ir lou JMTO aiQT <|ueMkn r^ganHng tliii matiar, pieaae odi at ti09HU9-]4S5. 

Shicereljr, 

Gicgoiy C Zaiasiciis, Case Manager 
Bureau of Federal Ctse Maoagement 

c:        Joe Mardicitaai, BOWPA 
Jim Kealy, BEERA 
Bill Rnadh, USEPA 
Robert Steni, Chief, BER 

Hmjtmr kanaritir\>f »i<ijiaiyilij, 
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