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The proposed actinides test is considered at several sites in the 
EA. However, the preferred site, based on language in the EA, is 
the CMR Building at LANL. 

The EA stipulates that no Resource Conservation Conservancy (RCRA) 
permit for hazardous waste is needed. Yet, there are statements 
that "mixed waste" comprised of a radioactive component and a RCRA 
hazardous waste may be used in this study. LANL has not contacted 
the NMED and more specifically the RCRA Permit Section of HRMB for 
any affirmation on LANL's decision or permit status for this test. 

Regardless of the decision on permit status for the test of 
actinides in a mixed waste stream, the test itself may generate a 
mixed waste stream with RCRA regulatory concerns. One major issue 
would be storage treatment and/or disposal of land disposal 
restricted waste from the test. 

I suggest that the persons at LANL projecting to conduct this test 
contact Ms. Barbara Hoditschek, RCRA Permits Program Manager on the 
permitting issue at (505) 827-4308. The same individuals should 
contact Mr. Coby Muckelroy, RCRA Inspection/Enforcement Program 
Manager, for information on regulatory requirements relative to 
"mixed waste" generation. 

The EA itself appears to address the possible impacts to the 
environment and possible health impacts due to increased radiation 
exposures to the general public and LANL workers due to the 
test ( s) . However, the EA itself fails to address possible 
environmental impacts from the disposal of radioactive or mixed 
waste residuals upon completion of the tests. A 2% increase 1n 
waste production would seem to provide potential increases 1n 
environmental releases of wastes and potential increases 1n 
exposures to the general public and LANL, DOE and other sub
contract employees. 

This should be addressed in the EA for the proposed actinide 
test(s). 
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( 1) All requirements or conflicts with 
regulations of which you know; 

NMBD laws and 

( 2) All deficiencies or inaccuracies in the information provided which prevent an adequate environmental assessment of the project; 

( 3) A response to the following question: Do the anticipated accomplishments of the proposal justify the requested funding level?. (If "no" please explain in your review); ..-' 

(-/-4~ 

(4) Other information which may be helpful to understand the environmental impact of the project (e.g., other environmental problems in the vicinity; other project impacts; problems which may develop for which no specific NMED law and regulations apply). 

B. Unless otherwise noted, please always use the following procedure: 

(1) Return all documents after review; 

( 2) Use the above NMED File No. in reference to this project; 
( 3) ~ all your comments. 
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Actinide Source- Term Waste Test Program 

EXECUTIVE SUMMARY 

The Waste Isolation Pilot Plant (WIPP) is a full-scale pilot plant designed to 
demonstrate the feasibility of long-term management, storage, and disposal of 
transuranic (TAU) waste from the environment. Environmental Protection Agency 
(EPA) regulations for disposal systems of transuranic wastes require development of 
performance assessments to provide a basis for a reasonable expectation that 
cumulative releases to the accessible environment will not exceed the quantities 
specified in 40 CFR 191 Subparts 8 and C (EPA 1993). One of the major criteria 
established by performance assessments is an analysis that estimates the cumulative 
releases of radionucljdes (actinidea), considering the associated uncertainties, causea 
by all significant processes and events. The most likely scenario to cause a release of 
radionuclides- in this case, the actinide1 elements thorium through americium- is 
the inadvertent intrusion of drilling into the waste storage areas. This activity could 
allow brine, which occurs naturally in pockets in the geological formations that make 
up the WIPP infrastructure, to enter and contact the salt-encrusted waste containers. 
Brine coming into contact with the waste containers could eventually cause a breach 
in the container walls, allowing their actinide content to become available for transport 
to the accessible environment. 

This Environmental Assessment (EA) analyzes the proposed action of the Actinide 
Source-Term Waste Test Program (STTP) as a means of providing data on the 
behavior of actinide elements in brine to help evaluate WIPP compliance with 40 CFR 
191 Subparts Band C. The STTP is designed to measure the concentrations of 
actinides in actual TRU waste that has been immersed in brine. 

The proposed action would be a two- to five-year study to measure the concentration 
of actinides in brine and the composition of effluent gases in the test container as a 
measure of brine radiolysis and other processes. The tests are to be conducted in a 
controlled and enclosed environment within the test facility. The test facility would be 
located in the basement of Wing 9 of the Chemistry and Metallurgical Research (CMR) 
Building (Building 29) in Technical Area (TA)-3 at the Los Alamos National Laboratory 
(LANL). Loading of the test containers would take place in the LANL Size Reduction 
Facility (SRF), Building 84 at TA-50. 

Alternatives to the proposed action include taking no action (no testing), conducting 
the tests at facilities outside LANL, and conducting the tests in other laboratories at 
LANL. 

The principal environmental issues associated with the proposed action are 

• the potential emission of airborne radioactive material from test containers and 
from the facility; 

• potential radiation exposure and the subsequent health effects on LANL 
workers and the public; 

1 The series of elements beginning with actinium, element number 89, and continuing through 
lawrencium, element number 103, which together occupy one position in the periodic table. The series 
includes uranium, element number 92, and all man-made transuranic elements. 
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1 .0 PURPOSE AND NEED FOR ACTION 

1. 1 Background 

The Waste Isolation Pilot Plant (WIPP) near Carlsbad, New Mexico, is a research and development project of the U.S. Department of Energy (DOE). WIPP is authorized by the Congress (Public Law 96-164, 1979) and is designed as a full-scale, mined geologic repository to demonstrate the safe management, storage, and disposal of transuranic (TRU) radioactive wastes generated by DOE defense programs since 1970 (SNL 1992). 

Environmental clean-up activities at DOE facilities are expected to generate TRU wastes at a rate equal to or greater than previous rates during weapons production. Some of these TRU wastes are also classified as mixed wastes (i. e., wastes containing hazardous as well as radioactive components) and as such are subject to specific treatment and disposal regulations and to DOE orders. Before permanently disposing of wastes at WIPP, DOE must demonstrate the ability to meet regulatory criteria for disposal of all the waste components, and the Environmental Protection Agency (EPA) must certify that compliance has been satisfactorily demonstrated. 

EPA regulations governing the disposal of TAU wastes are set forth, in part, in 40 CFR 191 Subpart B and C (EPA 1993). The containment requirements of 40 CFR 191.13(a) state that disposal systems for TAU wastes shall be designed to provide a reasonable expectation, based upon performance assessments, that the cumulative releases of radionuclides to the accessible environment for 10,000 years after disposal, from all significant processes and events that may affect the disposal, shall have a likelihood of less than one chance in 10 of exceeding radioactivity release limits and one chance in 1,000 of exceeding the release limits by a factor of 10. The release limits for containment requirements are given in 40 CFR 191, Subpart B, Appendix A, Table 1. 

The definition of performance assessment given in 40 CFR 191.12(q) is "an analysis that (1) identifies the process and events that might affect the disposal system; (2) 
examines the effects of these processes and events on the performance of the disposal system; and (3) estimates the cumulative releases of radionuclides, considering the associated uncertainties, caused by all significant processes and events. These estimates shall be incorporated into an overall probability distribution of cumulative release to the extent practicable" (EPA 1993). 

A WIPP performance assessment program has been established to evaluate the facility's compliance with 40 CFA 191 Subpart Band C. Preliminary performance assessment calculations indicate the most likely mechanism for actinide transport to the accessible environment would be by human intrusion involving drilling. This human intrusion may result in a pathway for mobilized actinides to be released to the accessible environment. Recent preliminary performance assessments indicate that these radioactivity releases would be dominated by the actinide elements plutonium (Pu), uranium (U), neptunium (Np), americium (Am) and thorium (Th). 

Inadvertent intrusion may result in the introduction of brine into the salt-encapsulated waste from an isolated or distant brine-bearing formation. If human intrusion occurs, 
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2.0 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES 

2. 1 Proposed Action 

The proposed action is the conduct of the Actinide Source-Term Waste Test Program 
(STTP) as a means of providing data on the behavior of actinide elements in brine to 
help evaluate WIPP compliance with 40 CFR 191 Subparts B and C. The experiment 
will be done in the CMR Building in TA-3, with the test containers being loaded in the 
SRF in TA-50 at LANL. The STTP would be designed to determine time-dependent 
concentrations of mobilized actinide elements from TAU wastes immersed in brines 
chemically similar to brine naturally found in the underground formations that serve as 
the WIPP infrastructure. The principal role of STTP would be to provide quantitative 
data on concentrations of these actinides in actual TAU wastes immersed in brines. 
The process would simulate the chemistry and constant temperatures that may occur 
in WIPP storage rooms, which could be partially or completely filled with brine as a 
result of inadvertent drilling into the waste storage environment. The STTP would be a 
study of two- to five-years' duration to measure the concentration of these actinides in 
brine held at a constant temperature. The tests must be conducted at lease two years 
to gather enough data to meet the minimum 1 0,000-year computer modeling 
parameters required. The computer modeling incorporates the capability to perform 
the statistical analysis required for uncertainty analysis. The STTP data would be 
used for the purpose of testing the predictive capability of the actinide source-term 
computer model developed from the results of laboratory studies. 

The STTP experiments would also sample and analyze gases generated by the brine 
solution that accumulate within the headspace of the test containers. These non
radioactive gases include hydrogen, oxygen, methane, carbon monoxide and dioxide, 
hydrogen sulfide, and nitrogen. Although not the primary objective of the test program, 
headspace gas analysis is an integral part of the experiments. The presence of these 
gases could signal such events as anoxic corrosion, microbial activity, and brine 
radiolysis. Gas data would thus be a principal indicator of effective oxidation-reduction 
potential within the test containers (LANL 1992b). 

More details of the experiment are described in the STTP Technical Requirements 
Document (SNL 1991 ), the Test Plan for Actinide Source-Term Waste Test Program 
(STTP) (LANL 1993d), and the WIPP Technical Needs Assessment Document (DOE 
1992c). 

To ensure the container contents are representative of TAU waste in the DOE 
inventory, drums of contact-handled TAU waste types would be selected from existing 
LANL inventory, currently stored at TA-54, TA-55, and the CMR Building at TA-3. The 
selected drums would be transferred to the Size Reduction Facility (SRF) at TA-50, 
Building 0084 for waste characterization and test-container loading. The locations or 
these facilities in relation to LANL, Los Alamos County, and New Mexico are shown in 
Figures 2-1, 2-2 and 2-3. The plan view of the proposed test-container enclosures in 
Wing 9 is shown in Figures 2-4 and 2-5. 

.vNo RCRA permit will be required for this project. No hazardous materials will be 
2\added to existing or new containers. Drums currently classified as mixed waste will 

remain so. Drums not so classified will likewise remain as TAU waste (LANL 1992b). 
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The STTP would consist of two separate elements: 

Drum-Scale Tests: These tests would employ 15 drums filled with heterogeneous wastes (combustibles, gloves, protective clothes, etc.) The contents of each waste · drum selected for the drum-scale test would be verified using real-time radiography (RTR) and visual waste characterization on arrival in the SRF. 

• Liter-Scale Tests: These tests would employ 39 containers filled with homogeneous wastes (cemented, solidified or sludge materials). Each waste source would be core-drilled to obtain a 1- to 2- liter (1- to 2-qt.) sampling, which would then be pulverized and placed in the container. 

TAU wastes are segregated according to waste type and are accumulated in waste drums that are assigned a DOE Transuranic Content (TRUCON) code. The waste types selected for the STTP are specified in the STTP Technical Requirements Document and are identified by TRUCON codes. TRUCON-coded waste types have been specified that have characteristics and influencing variables expected to significantly affect the actinide concentrations in the WIPP brines. 

After characterization, the contents of the heterogeneous waste drums would be unloaded on an item-by-item basis, segregated, identified, weighed, and reloaded into a specially designed corrosion resistant titanium test container made to withstand a high brine environment for extended periods of time. The actual TAU wastes in the test containers contain Pu and Am. They would be spiked with Th-232, U-238, and Np-237 actinides in order to be more representative of other TAU wastes which would eventually be stored at the WIPP. These five actinides are anticipated to be the most prevalent actinides found in TAU wastes ultimately stored at WIPP and, therefore, all five are included in the study design. Certain influencing variables such as iron, chelators, and bentonite wouid also be added to specified test containers according to the STTP test matrix. These influencing variables were chosen to represent materials that would also be present in the WIPP disposal rooms (iron would be present in mild steel drums, and bentonite clay would be used as a backfill material). The test containers would be filled with brine, sealed, purged with helium, removed from the SRF, decontaminated if necessary, and transported to the CMR Building. 

The test containers would be placed in two enclosures (one for the drum-scale tests and one for the liter-scale tests), and the temperature of the enclosures would be brought to a constant temperature of 30°C±5° (85°F±1 0°) to simulate expected WIPP repository conditions. Subsurface WIPP chamber temperatures will not fluctuate on a daily or seasonal basis but will remain relatively constant Once the test period had begun, headspace gas and brine leachate samples would be withdrawn at specified times through permanently installed sampling ports. Samples of these, along with th3 brine, would be analyzed in-house immediately. 

Because the program would be experimental and conditions inside the test containers could change, the number of experiments performed could vary as the program progresses. In addition, the experimental period could be extended if the tests have not achieved isotopic concentration equilibrium based on analytical results. 

DOE/EA-0977/LAN-92-014 -11- Rev. 5, September 20, 1994 
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~~p 
/ A maximum of 2,650 liters (700 gallons) of brine could be generated by the tests. The maximum amount of radionuclides concentration in the brine is unknown. Disposition of the brine at the conclusion of the tests would be dependent on characterization of the brine, available disposal methods, and pertinent current regulations. A number of options are currently being considered, but these all depend on the brine composition. The two most likely options are solidifying the brine and certifying it for future disposal at WIPP or packaging the brine and storing it as mixed waste at the existing TA-54 storage facility or other designated waste storage facility. Adequate storage space is available at TA-54. The available waste storage and disposal options would be chosen based on the nature of the waste brine (TAU waste verses mixed waste), environmental regulations, and the disposal facilities identified as they become available. 

Discharges from the RLWTF to Mortendad Canyon will be reviewed by the Environmental Protection Group to determine if any modifications to the NPDES discharge permit might be needed. Since the number of workers in the technical areas would not increase as a result of the STTP activities, there would be no net increase in the load on the LANL sanitary waste treatment system. 

The only new equipment that would be designed and fabricated for this project would be the test containers and the enclosures housing them, with associated heaters and filtration units. No new structures would be required. Solid LLW from the STTP would consist of task-related waste, such as protective gloves, towels, rags, plastic bags, and tape; and crushed drums and other containers. The project is expected to generate an additional11 m3 (400 ft3} of solid LLW: 7m3 (240 ft3) at the CMA and 4m3 (160 ft3 l at the SAF. The CMA and SAF currently generate solid LLW at an approximate annual rate of 735 m3 (26,000 ft3) and 14m3 (500 ft3), respectively. 

2.1.2 Process Description 

Containers of TAU waste would be selected from the inventory in TA-54 or from waste currently being generated at T A-55 and the CMA Building. Selected containers would be transported, in accordance with existing waste-management procedures, to the SAF at TA-50. The material then would be transferred into the test containers, transported to the CMA Building, and placed in the test-container enclosures in Wing 9 of the CMA Building. 

The STTP would be conducted on waste types selected according to a test matrix based on the population of waste types in the DOE TAU waste inventory. The 15 drum-scale test containers are each designed to contain 246 liters (65 gal.) of waste and brine. The 39 liter-scale test containers would each contain 3 liters (3 qt.) of waste and brine. A brief description of the sample waste matrix types, TAUCON codes, and additives (such as iron, chelator, bentonite, etc.), where appropriate, is shown in Table 2-1. Average actinide concentrations for the drum-scale and liter-scale test containers are shown in Table 2-2. The exact concentrations of hazardous and toxic constituents are not known; however, some of the waste would be assumed to be mixed waste. 
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Actinide Source -Term Waste Test Program 

Table 2-2 
Source-Term Calculations for STTP 

Average Actinide Contents per Test Container 

I Actinide I Total Content I f.iCi 
Drum-scale Source Term Calculations (max Qer test container) 

2::J2Th 5g 0.6 
2::JSU 5g 1.7 
2::JtNp 5g 5.1x103 
239Pu 20 g (average) 1.2 X 10 6 
241Am (Not added) 1.2 ~ 1 Q 6 (estimated)* 
Average per container 2.4 X 1 06f.1Ci = 2.4 Ci 

Liter-scale Source-Term Calculations (max Qer test container) 
232Th 50 mg 5.7 X 10 -3 
2::JSU 50 mg 1.7 X 10 -2 
237Np 50 mg 5.1 X 10 1 
Z::J9Pu 1 gm 6.17 X 10 4 
241Am 

fL:l7 ~ 1 Q 4 (assumed) 
Average per container 1.23x 10 5 !lei= 0.123 Ci . 241 .. The Am content 1n the waste IS not currently known, but it 1s conservatively estimated to be at the same activity concentration as 239Pu. 
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Actinide Source -Term Waste Test Program 

2.1.2 .. 3 Testing Procedures 

Within Wing 9 of the CMR Building, the drum-scale test containers would be placed in an agitation device within a specially designed enclosure with a 20,000-liter (5,300 gal.) spill containment capacity. Each drum-scale agitation device also has a secondary spill containment pan. Each test container would have its own pressure relief device that would exhaust to a common plenum. 

The liter-scale test containers would be placed in groups of 12 into an agitation device with an enclosed secondary-spill containment box. Both the drum- and liter-scale agitators would be designed to agitate the contents of each container to ensure thorough ccntact between the waste and the brine. Six of the liter-scale test containers would be pressurized with 60 bars of carbon-dioxide pressure. These six test containers are specially designed, high-pressure containers that would be totally surrounded by the agitation device. The temperature of the test container enclosures would be controlled with in-line heaters on the supply air ducts. An analytical laboratory glove box for sample preparation would also be designed to maintain the sample temperature during analyses. 

The experimental portion of the STTP would be conducted over a two- to five-year period. The brine leachate would be sampled at a frequency of approximately 1 0 samples per year. Headspace gases would be sampled at the same nominal frequency. This time may be extended if the tests have not achieved concentration equilibrium based on the analytical results (e.g., concentrations have not leveled off). 
2. 2 Alternative Actions 

2.2.1 No-Action Alternative 

This alternative would mean no tests of actinide solubility would be conducted, which would delay the WIPP disposal decision and would require a new agency action to help evaluate WIPP regulatory compliance. This alternative is carried throughout the analysis. 

2.2.2 Action at a Location Outside Los Alamos National Laboratory 

This alternative would involve conducting the STTP at a facility other than one at LANL. The DOE need to conduct laboratory-scale experiments that simulate expected repository conditions could be fulfilled at a non- LANL facility if project requirements could be met. 

2.2.2.1 Siting Study for Action at a Location Outside Los Alamos National Laboratory 
Site selection for the STTP began in May 1991. Initial screening indicated that the most promising sites were LANL, Lawrence Livermore National Laboratory (LLNL) in Livermore, California, Pacific Northwest Laboratories (PNL) in Richland, Washington, Rocky Flats Plant (RFP) in Golden, Colorado, Savannah River Site (SRS) in Aiken, South Carolina, and WIPP. Further studies, site visits, and subsequent changes in test scope reduced the candidate sites to LANL, LLNL, PNL, and WIPP. 
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The conduct of the STTP at LLNL would be different from the proposed action at LANL in the following ways: 

• LLNL does not have the specified TRU wastes required to conduct the 
experiments. The types of wastes needed would have to be transported from 
the RFP in Golden, CO, a distance of 2,530 km (1 ,570 mi). Thirty-nine waste 
drums of solidified sludge containing high levels of actinide activity are to be 
used for the liter-scale experiments, and fifteen drums of heterogeneous waste 
are to be used for the drum-scale experiments. 

• Bringing the waste drums onsite, and processing and handling, of the 
experimental waste may require an RD&D permit, as specified in 40 CFR part 
270.65 of RCRA regulations. LLNL may have to obtain this permit, a process 
estimated to add 12 to 15 months to the schedule. 

• After receipt of the drums for the liter-scale tests, a core, 2 liter (2 qt.) in volume, 
would be extracted from each drum. After extraction of the core, these drums 
and the remaining sludge waste would have to be transported back to RFP. 

• Drums contaminated during the drilling process would require special 
decontamination activities before transportation back to RFP. An existing LLNL 
facility would have to be modified to provide drum decontamination. 

• The 15 additional drums containing heterogeneous waste for the drum-scale 
experiments would be emptied of their contents to undergo meticulous waste 
characterization. The empty drums would then be treated as waste and either 
decontaminated and reduced in volume in order to be returned to RFP or 
handled and stored at LLNL as out-of-state waste. An existing facility would 
have to be modified to incorporate waste-volume reduction. 

• LLNL does not have an operating waste characterization facility to conduct 
waste characterization and drilling activities on high alpha-activity wastes. This 
process requires an extensive glove-box system that houses machinery for 
drum handling, opening, waste sorting, core drilling and re-packaging. Such a 
facility would have to be provided by modifying an existing facility. 

• Transportation of TRU wastes from RFP to LLNL and back would require a 
TRUPACT-11 waste transport cask. LLNL does not have a TRUPACT-11 
loading/unloading facility. DOE would either have to move a mobile facility from 
its existing location, provide a new mobile unit, or convert an existing facility at 
LLNL for this function. 

2.2.3 Action Elsewhere at Los Alamos National Laboratory 

This alternative would involve conducting the STTP in a facility at LANL other than the CMR Building. There is no existing alternate facility at LANL that can meet these 
general requirements: 

• HEPA filtered glove boxes for handling alpha particle emitters. 
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3.0 AFFECTED ENVIRONMENT 

This section includes a brief summary of the general environmental setting of LANL 
and additional detail on relevant aspects of the immediate site vicinity. The purpose of 
information presented here emphasizes those aspects directly relevant to performing 
and understanding the safety analysis of the CMR Building facility. Additional 
environmental information is available in the Environmental Impact Statement for Los 
Alamos (DOE 1979) and in the annual reports on Environmental Surveillance at Los 
Alamos (the latest being LANL 1993} as well as numerous references cited in those 
documents. 

3.1. Setting 

LANL and the associated residential areas of Los Alamos and White Rock are located 
in Los Alamos County in north-central New Mexico. The 111 km2 (43 mi2) LANL site 
and adjacent communities are situated on the Pajarito Plateau. The plateau consists 
of a series of easterly directed, finger-like mesas. These mesas are separated by 
deep canyons cut by intermittent streams. Mesa tops range in elevation from 
approximately 2,400 m (7,800 ft.} on the flank of the Jemez Mountains to about 1 ,800 
m (6,200 ft.) at their eastern termination above the Rio Grande valley. 

LANL and the associated residential areas of Los Alamos and White Rock are located 
approximately 100 km (60 mi) north-northeast of Albuquerque and 40 km (25 mi) 
northwest of Santa Fe. The most recent population estimate for Los Alamos County is 
approximately 18,200 people (1990 U.S. Census, adjusted to July 1, 1991 ). This 
population is distributed as follows: the Los Alamos town site (estimated population 
11 ,830) and White Rock (estimated population 6,800). 

The following are principal population centers within 80 km (50 mi) of LANL: 

• Santa Fe County, including the city of Santa Fe, the Pueblo of San lldefonso, 
and the Pojoaque Valley 

• Rio Arriba County, including the city of Espanola and Santa Clara Pueblo 
• Sandoval County, including the Jemez Mountain communities 
• Taos County 

The combined population of these communities is approximately 218,000. 

Most LANL and community developments are confined to mesa tops. The surrounding 
land is largely undeveloped with tracts of land north, west, and south of the LANL site 
administered by the U.S. Forest Service, the Bureau of Land Management, the 
National Park Service, General Services Administration, and Los Alamos County. 
San lldefonso Pueblo borders LANL to the east. 

All LANL activities take place within DOE-administered land, which comprises 111 km 2 
(43 mi2), approximately 40%, of Los Alamos County. DOE land is divided into 50 
Technical Areas (TA), and a large number of buildings, outdoor experimental areas, 
waste disposal sites, and utility corridors occupy the mesa tops as well as some 

DOE/EA-0977/LAN-92-014 -21- Rev. 5, September 20, 1994 



Actinide Source-Term Waste Test Program 

Table 3-1 
Unaffected Environmental Resources 

Component Reason 

Air Quality Project to be conducted in existing 
facilities; HEPA filtered; negligible 
radioactive emissions or radiation 
exposure from airborne activity to workers 
or members of the public expected. 

Water Quality Area already developed. No surface 
water or groundwater discharges. 
Wastewaters piped to RLWTF at TA-50. 

Soil Area already developed. No discharges 
to the environment. No construction or 
other impacts to endangered or 
threatened species or their habitat. 

Biological Area already developed. No discharges 
to the environment. 

Cultural/ Aesthetics Area already developed. Project to be 
conducted in existing facilities. 

Socioeconomic No new construction. Project to use few 
workers. No additional infrastructure 
required. 
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4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION 
AND NO-ACTION ALTERNATIVE 

4. 1 Consequences of the Proposed Action 

4.1 .1 Radioactive Wastes 

4.1 .1 .1 Liquid Waste 

The only potential source of radioactive liquid waste during the experiments would be 
mop water and decontamination solutions generated during routine janitorial cleanup. 
Although these probably would not have any radioactive contamination, they still 
would be managed as liquid LLW because they would be generated in an area in 
which radioactive materials would be present. 

Conservative estimates indicate that less than 50 liters (50 qt.) per week of this 
potential LLW would be generated in and around the two enclosures housing the test 
containers. The increase in liquid LLW generated in both the SRF and the CMR 
buildings because of the proposed action would be approximately 2,600 liters 
(687 gal.), less than 1% of currently generated waste volumes. These liquids would 
be transferred by pipeline or by portable tank truck to the existing LANL Radioactive 
Liquid Waste Treatment Facility at TA-50. 

4.1.1.2 Solid Waste 

Radioactive solid waste that would be generated as a result of the proposed action in 
the SRF and CMR facilities would consist of protective gloves, decontamination towels 
or rags, masking tape, protective clothing, and crushed drums and containers from the 
experiments. Routine operations would produce approximately 11 m3 (400 cu ft.) per 
year, an increase of approximately 2% over the existing generation rate. At the end of 
experimentation, the drums and other test containers would be crushed in the SRF 
and disposed of as LLW, along with the trash discussed above, at the existing TA-54 
Area G solid waste burial site. 

4.1.1.3 Brine 

A maximum of 2,650 liters (700 gallons) of brine could be generated by the tests. The 
maximum amount of radionuclide concentrations in the brine is unknown. Disposition 
of the brine at the conclusion of the tests would be dependent on characterization of 
the brine, available disposal methods, and pertinent current regulations. A number of 
options are currently being considered, but these all depend on the brine composition. 
The two most likely options are 

• solidifying the brine and certifying it for future disposal at WIPP 

• packaging the brine and storing it as mixed waste at the existing TA-54 storage 
facilities 
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Considering the increase in the numbers of personnel to be used in both facilities, the 
average cumulative exposure for the entire project is expected to increase by 3.5%. 

Radiation exposures to radworkers at the CMR and SRF buildings under normal 
operations are limited to a maximum of 5 rem per year and are controlled by 
established procedures to maintain levels as low as reasonably achievable (ALARA) 
(DOE 1992a). Exposures to the general public from DOE operations are limited to 
100 mrem per year from all pathways (DOE 1990). The average exposure to a Los 
Alamos resident from LANL operations during 1991 was 0.05 mrem, while the natural 
background exposure was 339 mrem (LANL 1993a). 

Two groups of personnel are considered in this analysis: STTP radiation workers and 
the general public. Non-STTP workers would receive the same exposure from the 
proposed action as the general public and are not classified separately. 

4.1.2.2 Risk of Health Impacts 

The majority of cumulative radiation doses result from exposure to multiple low doses 
of radiation. The primary risk of such exposure is believed to be the risk of developing 
fatal cancers. "Risk" refers to the probability of a health effect or impact and is directly 
proportional to the effective dose equivalent (EDE). The linear dose response and 
relative risk models discussed in "The 1990 Report of the National Academy of 
Sciences Committee on the Biological Effects of Ionizing Radiation (BEIR-V)" are used 
to establish the risk factors used in this section (BEIR 1990). The models extrapolate 
fatal tumor risks to future periods and assume the risk to be proportional to the natural 
cancer incidence, which generally increases with age. 

BEIR-V gives a lifetime risk of a radiation-induced cancer fatality of about 4x1 o-7 fatal 
cancers per mrem for workers and 5x1 o-7 per mrem for the general population. The 
higher value for the public takes into account the higher sensitivity and longer period 
of exposure of the younger ages present in the general population (NRC1991 ). 

An occupational risk factor of 4x1 o-7 per mrem equates to an individual risk for cancer 
mortality of one chance in 2,500,000 for an exposure of one mrem; the risk factor for 
the public of 5x1 o-7 per mrem equates to an individual risk for cancer mortality of one 
chance in 2,000,000 for an exposure of one mrem. The health effect is thus expressed 
as the number of chances of an individual developing a fatal cancer as a result of a 
given EDE in mrem. The results of these estimates are presented in Table 4-1, 
together with the estimates calculated for other events analyzed in this assessment. 
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4.1.3 Abnormal Events 

This section presents an analysis of reasonably foreseeable accidents of high 
consequence that could result from natural phenomena events, failures in operational 
systems, or from external man-made accidents. Abnormal events that could cause the 
release of radioactive, hazardous, or toxic chemicals to the work area and the 
environment are selected as a basis for comparing the accident-related risks from the 
proposed action and alternatives. In addition to comparing risks, events are selected 
to evaluate the overall accident related risk from the proposed action. Events were 
developed on the basis of on-site inspections, discussions with operations personnel, 
and comparison with accidents at other facilities. 

Scenarios were developed to provide bounding reasonably foreseeable accident 
situations. Events with a probability of occurrence of less than 0.000001 per year are 
generally not considered to be credible (NRC 1985, Elder 1986), although all 
reasonably foreseeable events are considered here. Realistic but conservative 
assumptions are used in analyzing abnormal events. Conservative assumptions tend 
to result in overestimation of the probability and consequences of an event and ensure 
that the scenarios that are analyzed bound the impacts from any actual accidents. 

Several categories of events were considered in the initial screening of potential 
events. The categories include natural phenomena events, operational accidents, and 
external (non-operational) man-made events. The final category, external man-made 
accidents (an airplane crash would be an example), was not analyzed in detail 
because these events were determined not to be reasonably foreseeable during the 
lifetime of the facility. 

4.1.3.1 Natural Phenomena Events 

Natural phenomena events were evaluated to determine if any would pose risk of 
serious release from the proposed action or the no-action alternative. An earthquake 
was the only natural phenomena event considered reasonably foreseeable for any 
alternatives. 

A postulated earthquake with a maximum acceleration of 0.38 g is predicted to have a 
return period of about 5,000 years (2x1 0-4, or 1 chance in 5,000, probability of 
occurrence per year) and is therefore reasonably foreseeable (Coats 1984). 

For evaluating the impact of an accident in Wing 9 in the STTP area that results from 
an earthquake, the following conservative assumptions are made: 

• The integrity of the CMR Building would be lost. 

• The ventilation system would be nonfunctional. 

• In the basement of Wing 9, the enclosures containing the STTP test containers 
fail. 

• There would be some leakage of the brine from the titanium test containers. 
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a transportation accident than from any other aspect of the proposed operations. 
Therefore, a transportation accident is analyzed as the bounding case. 

For this evaluation, a transportation accident is defined as a waste spill that results as 
Type A waste storage drums are being transferred either from T A-54 to the SRF at TA-
50 or from the SRF to the CMR at TA-3. However, during the latter transfer, radioactive 
material would be contained in a brine solution and even if a titanium test container 
breach occurred, essentially no radioactive material would be released to the 
atmosphere before the hypothetical spill were cleaned up (NRC 1985). Therefore, an 
accident during transfer to the SRF is considered to be the most credible and serious 
potential accident; this accident is evaluated in detail below. 

When LLW is transported from TA-54 to TA-50, Pajarito Road between the two facilities 
would be closed to public traffic. Guarded roadblocks would be set up near the access 
roads at both sites to prevent any unauthorized person from using that section of 
Pajarito Road until the shipment had safely passed. The drums would be transferred 
on flat-bed, stake-sided, open-top trucks with a maximum of 10 drums per truck. The 
trucks would be driven slowly when loaded, so a serious accident is extremely 
unlikely. 

In this scenario, a truck is assumed to inadvertently leave the road, enter the ditch on 
the side of the road and tip up on its side. Several drums are assumed to roll from the 
truck. Type-A drums are designed to withstand at least a 1.3 m (4ft.) fall without loss of 
containment, so it is very unlikely that any drums would be breached during this 
accident. However, approximately 10% of the drums are assumed to be breached, 
either by splitting a seam or by hitting a sharp object. All wastes in the drums are 
doubly contained; that is, they are packaged within a polyethylene bag and then within 
a sealed drum liner. It is unlikely that either bag or liner would be torn and extremely 
unlikely that both the bag anr.l liner would be torn. 

To be conservative, the liner and bag from one of the breached drums are assumed to 
be torn sufficiently to allow approximately 0.1% of the material to escape. (This is 
considered the median release value in an accident where a drum is punctured by a 
fork-lift tine and should be very conservative for the accident analyzed here [Rodgers 
1988]). Of the material that leaves the drum, approximately 0.1% become airborne in 
the immediate area. 

The accident is assumed to occur close to the roadblock, so a member of the public is 
within 30 m (98ft.} of the release, the same distance as that assumed for a worker 
associated with the shipment. The committed effective dose-equivalent to this 
maximally exposed hypothetical member of the public would be 0.142 rem (see 
section 4.1.2.2). No latent cancer fatalities would be expected for either the worker 
(truck driver) or the public. In reality, if any such accident occurred, members of the 
public would be forced to leave the area immediately. 

4.1.4 Cumulative and Long-Term Impacts 

STTP operations in the SRF and CMR buildings are considered to be routine 
procedures, and negligible air emissions are expected over the two- to five-year life of 
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The most important impact of transportation of radioactive waste is the increase in the 
probability of fatal cancer development (or risk) in humans from routine and accidental 
radiation exposure during the transport process. Transportation impact on human 
health is a function of the type of radioactive material making up the waste, the type of 
waste containers, method of shipment, the distance and routes traveled, and 
population centers and density. The health effects are determined from the radiation 
doses resulting from exposure during the routine movement of the transport vehicle as 
well as a release of radioactivity from a transportation accident. 

Human health impacts from transporting radioactive shipments of TRU waste in 
TRUPACT-11 casks, from both RFP and LLNL to the WIPP were previously determined 
using the computer software HIGHWAY 3.1 (Johnson 1993) and RADTRAN 4 
(Neuhauser 1992). These impacts were interpolated and summed to estimate the 
impact from transportation directly from RFP to LLNL and back. These are expressed 
in terms of chances of excess cancer mortality to individuals (risk), both from a routine 
shipment and from a postulated en-route transportation accident : 

• 

• 

• 

Member of the Public or Worker from an accident 
Member of the Public during routine shipping 
Radiation Worker during routine shipping 

1 chance in 600,000 

1 chance in 1,500,000 

1 chance in 220,000 

The transportation accident between LLNL and WIPP assumes TRUPACT-11 
containers are involved, as opposed to the LANL transportation accident which 
assumes Type-A drums would be breached. Given the greater integrity of the 
TRUPACT-11 container, considerably less material would be released in the case of an 
accident than with an accident involving the Type-A drums. 

4.3.2 Conversion of an Existing Facility 

After the waste drums were received at LLNL, facilities would be needed to unload the 
TRUPACT-11 cask, process the individual drums of waste and repackage and 
decontaminate the sludge-waste drums, decontaminate and compact the empty 
heterogenous waste drums, and re-load the TRUPACT-11 cask for return to the RFP. 

The potential environmental effects that could result from the activities associated with 
conversion of an existing facility would primarily be from construction work, of short 
duration, and mitigated by standard construction control measures. 

4.3.3 TRUPACT-11 and Drum Loading, Unloading, and Decontamination 

The additional steps of loading and unloading waste drums into or out of a TRUPACT-
11 cask, drum decontamination and compaction have been evaluated in terms of the 
percentage increase in radiation worker time to perform these activities at the SRF and 
the resulting potential for increased radiation exposure. This is estimated to be an 
increased worker time and subsequent radiation exposure of 15 percent at the SRF, 
and is used as representative of the same activities at LLNL. The impact is the 
increase in risk of excess cancer mortality to the worker and is discussed in the 
following Section 4.3.4. 
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Los Alamos National Laboratory 

Lawrence Livermore National Laboratory 

Any waste that is derived from a radioactive material, becomes 
contaminated during process, or becomes activated by a high
energy particle beam (excluding spent nuclear fuel), high-level 
radioactive waste, and transuranic waste. Test specimens of 
fissionable material irradiated for research and development only, 
and not for the production of power or plutonium, may be classified 
as low-level waste, provided that the concentration of transuranics 
is <1 00 nCi/g of waste. 

cubic meter 

millicurie- one thousandth of a curie (Ci, see above) 

microcurie- one millionth of a curie (Ci, see above) 

nanocurie- 1 x 1 o-9 curie (Ci, see above) 

millirem- one thousandth of a rem 

Waste containing both radioactive and hazardous components as 
defined by the Atomic Energy Act and the Resource Conservation 
and Recovery Act. Included are solvents, pyrophoric substances, 
spray cans, and other chemically contaminated radioactive items. 

National Environmental Policy Act 

National Emissions Standards for Hazardous Air Pollutants 

Neptunium 

National Pollutant Discharge Elimination System 

Passive-active neutron assay 

unit of dose-equivalent for a population; used in the field of 
radiation dosimetry; the average individual exposure multiplied by 
the number of persons badged. 

Plutonium 

The Resource Conservation and Recovery Act (40 CFR 262.343), 
an amendment to the Solid Waste Disposal Act, enacted in 1976. 
The Act has been amended several times since 1976, most 
significantly in 1984, when the Hazardous and Solid Waste 
Amendments (HSWA) were added. 

Radioactive Liquid Waste Treatment Facility 

The amount of ionizing radiation required to produce the same 
biological effect as one roentgen of high-penetration x-rays 

Real-Time Radiography 

Sandia National Laboratories 

Size Reduction Facility 
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8.0 APPENDIX 

Locations of "Final Supplement Environmental Impact Statement." 

Los Alamos National Laboratory 
Community Reading Room 

Museum Park Office Complex 

1350 Central Avenue, Suite 101 
Los Alamos, New Mexico 87544 

U.S. Department of Energy 

National Atomic Museum 

Public Reading Room 

Kirtland Air Force Base 

Building 20358, Wyoming Boulevard 
Albuquerque, New Mexico 87115 
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