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ABSTRACT 
 
In May 0f 2000, the Cerro Grande wild land fire burned approximately 48,000 acres in and 
around Los Alamos.  In addition to the many buildings that were destroyed in the town site, 
many structures were also damaged and destroyed within the 43 square miles that comprise the 
Los Alamos National Laboratory (LANL).  A special Act of Congress provided funding to 
remove Laboratory structures that were damaged by the fire, or that could be threatened by 
subsequent catastrophic wild land fires.   
 
The High Pressure Tritium Laboratory (HPTL) is located at Technical Area (TA) 33, building 86 
in the far southeast corner of the Laboratory property.  It is immediately adjacent to Bandelier 
National Park.  Because it was threatened by both the Cerro Grande fire in 2000, and the 16,000- 
acre Dome fire in 1996, the former tritium processing facility was placed on the list of facilities 
scheduled for Decontamination and Decommissioning under the Cerro Grande Rehabilitation 
Project.  The work was performed through the Facilities and Waste Operations (FWO) Division 
and is integrated with other Laboratory D&D efforts.  The primary demolition contractor was 
Clauss Construction of San Diego, California.  Earth Tech Global Environmental Services of San 
Antonio, Texas was sub-contracted to Clauss Construction, and provided radiological 
decontamination support to the project. 
 
Although the forty-seven year old facility had been in a state of safe-shutdown since operations 
ceased in 1990, a significant amount of tritium remained in the rooms where process systems 
were located.  Tritium was the only radiological contaminant associated with this facility. 
 
Since no specific regulatory standards have been set for the release of volumetrically 
contaminated materials, concentration guidelines were derived in order to meet other established 
regulatory criteria.  A tritium removal system was developed for this project with the goal of 
reducing the volume of tritium concentrated in the concrete of the building.   The derived 
concentration guidelines, combined with the tritium removal system that was developed for this 
project, provided a significant timesaving for decontamination as well as an overall cost savings 
for waste disposal. 
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HISTORICAL BACKGROUND 
 
With the end of World War II, the Manhattan Project officially came to an end.  Many of the 
scientists who had taken part in the development of the atomic bomb returned to their civilian 
pursuits.  In 1947 the Atomic Energy Commission (AEC) formally took over the Los Alamos 
Scientific Laboratory, making a commitment to retain Los Alamos as a permanent weapons 
facility.  Post-war weapons research revolved around the development of advanced fission 
weapons and, acting on an idea born in 1941, the development of the hydrogen bomb. 
 
The Technical Area (TA) 33 area began to be developed in 1947 for the Laboratory’s weapons 
testing programs.  The HPTL was originally known as the Gas Handling Facility.  It was located 
on the “Hot Point” site and was designated as HP-86.  The site designation was later changed to 
TA-33-86. 
 
The Gas Handling Facility, TA-33-86, began operations in June of 1955.  It was the first facility 
at LANL to handle “large” quantities of tritium gas for the nuclear weapon’s development 
program.  Its purpose was to conduct research and development on tritium handling technology 
that would feed the Savannah River Plant (SRP) tritium production activity.  However, during 
the mid 1960s the SRP was not ready to handle and fill gas reservoirs or “bottles”, so LANL, 
(TA-33-86) took over the production work for a brief period of time.  It processed tritium gas, 
repackaging tritium gas into small-volume high-pressure vessels “gas containers” which were 
used in several weapons systems and devices that were tested at the Nevada Test Site (NTS) 
(Ziemer 1991, Estrada 1998). 
 
The building also housed a tritium decontamination facility that used benzene, acetone and 
methanol in a chemical fume hood equipped with an exhaust fan (Shulte 1957). High-resolution 
mass spectrometry was also conducted in TA-33-86.  It was “used to measure the purity of the 
tritium gas” (Estrada 1998).  TA-33-86 ceased operations in December 1990. 
 
DESCRIPTION OF BUILDING 
 
Building TA-33-86 was a roughly rectangular, reinforced concrete structure with a small utility / 
equipment room extending to the east from approximately the center of the east side of the 
building.  The building had 19 rooms.  The main structure was built on a concrete slab.  It was 
120 feet long by 60 feet wide and 20 feet tall.  Exterior walls were 18 inches thick and made of 
reinforced concrete.  The roof was constructed of tarpaper, tar and gravel with metal flashing 
along all sides.  A seventy-five foot stack was located on the north side of the building and 
served the primary process room.  There was a “penthouse” room on the roof of the north end of 
the building, which housed additional utility equipment (pump motors for the building effluent 
stack). 
 
A small cinder block addition was added in 1958 to the east side of the east wall of the 
equipment room extension.  This room was later designated as room 12.  In 1963, a canopy of 
corrugated metal was added to the east wall of the building. 
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POTENTIAL FOR CONTAMINATION 
 
TA-33-86 was associated with Cold War era tritium gas handling / high-pressure tritium 
processing for weapons research, development, testing and production.  From radiation surveys 
conducted from 1995 through the beginning of decontamination efforts in August 2002, tritium 
contamination was known to exist on surfaces throughout all rooms of the facility.  Rooms 9 and 
12, where actual work with tritium was conducted, had the highest levels of surface 
contamination ranging from 10,000 to several million dpm/ 100 cm2.  The remaining rooms had 
surface contamination levels less than 1,000 dpm/100cm2.  Radioactivity of a sample is typically 
reported in radioactive disintegrations per minute (dpm) and the standard sample area is typically 
100 square centimeters (100 cm2). 
 
Tritium (1H3) has unique properties that render total decontamination of tritium-contaminated 
material virtually impossible.  Like hydrogen (i.e. protium/deuterium) gas, tritium interacts in 
some way with almost all materials.  Tritium gas diffuses through porous and semi-porous 
materials (e.g. concrete, glass), permeates or reacts with metals (forms hydrides), and forms 
tritium oxide (T2O), that behaves physically, chemically and biologically like water (H2O) 
(Forrester 1998).  
 
MATERIALS AND METHODS 
 
Five one-m2concrete floor grids were covered with the heating blankets and allowed to heat up 
according to Table 1.  Temperatures of the floor were measured inside 1/4-inch holes at a depth 
of two inches with thermocouples.  Prior to heating, loose surface contamination surveys were 
conducted to assess the initial contamination levels.  Lifting the blanket slightly, swiping the 
concrete floor surface, and lowering the blanket again, additional loose surface contamination 
surveys were conducted for trend analysis.  Figure 1 contains the loose surface contamination 
survey data for the initial assessment and the assessment during the heating procedure.   
 
At 1500 hours the same day, electrical power to the blankets was shut off, the thermocouples 
removed, and subsequently placed on the surface of the concrete floor to measure surface 
temperature and associated cooling.  At no time during the heating process did the ambient air 
temperature increase or tritium air radioactivity concentration increase.  The cooling of the 
concrete floor occurred overnight and additional loose surface contamination surveys were 
conducted at 0730 the following morning.  The temperature of the concrete floor was 
approximately 50 F at the time of the final survey.  The results of the contamination surveys are 
provided in Table 2. 
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Table 1 
Heating blanket, floor, and floor surface temperatures during heating evolution.  Floor 
temperature represents the temperature at a depth of two inches in the concrete. 
 
 Temperature (F) 
Time Blanket 1 Blanket 2 Blanket 3 Floor 1 Floor 2 Floor 3 Surface1 Surface2 Surface3
          

7:30 50 50 50 50 50 50       
7:45 54 57 58 50 50 50       
8:00 197 198 119 64 68 69       
8:15 230 231 152 91 89 95       
8:30 242 242 165 102 98 105       
8:45 261 258 185 121 114 123       
9:00 272 266 198 134 124 134       
9:15 280 273 206 142 132 141       
9:30 286 284 222 157 145 156       
9:45 280 291 234 167 155 167       
10:00 286 298 241 174 162 174       
10:15 294 305 249 181 170 182       
10:30 309 312 262 189 177 188       
10:45 316 320 264 195 184 197       
11:00 323 326 268 207 190 204       
11:15 330 324 273 214 195 210       
11:30 334 332 284 218 199 217       
11:45 340 342 282 225 206 226       
12:00 345 347 289 230 211 230       
12:30 354 360 298 242 228 244       
13:00 361 366 304 249 235 250       
13:30 367 379 311 255 242 259       
14:00 375 378 320 263 250 267       
15:00 392 397 332            
15:15 184 188 172             
15:30 86 92 87       270 240 221 
16:00 53 55 54       233 207 190 
16:30 53 51 50       241 222 208 
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Figure 1:  Loose Surface Contamination Survey Data versus Time during Blanket Heating 
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Table 2:  Loose Surface Contamination Surveys after Overnight Cooling of the Concrete Floor 
 
10/30/2002 Time   

Location   
Smear 
Results 

Grid C-2 730 28724 
Grid C-3 730 151936 
Grid D-6 730 24632 
Grid E-2 730 79024 
Grid E-3 730 132224 
Blanket # 1 730 54312 
Blanket # 1 730 32712 
Blanket # 2 730 23254 
Blanket # 2 730 19153 
Blanket # 3 730 75479 
Blanket # 3 730 22151 
 
In addition to the above data, a reduction factor may be applied to estimate the effectiveness of 
the heating blankets for the purposes of decontamination.  Reduction factors for the five grids 
can be found in Table 3. 
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Table 3:  Grid Contamination Reduction Factors 

 
Grid Reduction Factor 
C2 6.4 
C3 3.2 
D6 2.6 
E2 1.0 
E3 0.8 

 
DISCUSSIONS AND CONCLUSIONS 
 
The data depicted in Figure 1, seem to indicate a peaked surface contamination value after about 
four hours of heating.  This peaked effect is an expected phenomenon since the increasing 
temperature of the concrete would initiate off gassing of the tritium from within the concrete 
floor.  The tapering trend shown in Figure 1 from 1200 to about 1600 is also an expected 
phenomenon since the rate of change in temperature is much smaller than the initial rate of 
change in temperature.  In support of this, if one notices that after roughly seven hours of 
heating, the rate of change in loose surface contamination levels remain much smaller than the 
initial change.  This slower change is presumed to be due to a thermal equilibrium condition 
inside the concrete since the driving force for the changing levels seems to be more of a function 
of the rate of change in temperature rather than the value of the actual temperature.  Additional 
data would need to be collected to confirm this. 
 
Approximately fifteen hours elapsed between the most recent loose surface contamination survey 
and the final contamination survey.  Most noticeable about this feature is that the loose surface 
contamination levels continued to decrease even after the heated blankets were removed.  It is 
believed that this is caused by additional off-gas of the tritium from within the concrete as the 
concrete temperature decreases.  Additional time dependent testing would be needed to confirm 
this presumption. 
 
The data presented above represent one method of decontaminating volumetrically tritium-
contaminated concrete.  The present data indicate that this is an effective method of tritium 
abatement, which poses very minimal risk to the worker during the abatement process.  Future 
work should include monitoring the rate of change in temperature, the final optimum 
temperature, and the period between heat removal and the final status survey.  With this 
additional data in hand, it is believed that blanket heating can be a very safe and effective means 
of removing tritium from concrete structures. 
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