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Internal Correspondence 

MARTIN MARIETTA ENERGY SYSTEMS, INC. 

August 8, 1994 

L. W. Little f n } ! £ i T ^ | U g | Q 
T. A Sams 

APR 1 0 1936 
Signed Finding of No Significant Impact (FONSI) for the Shipment of Stabilized Mixed Waste from 
the K-25 Site, Oak Ridge, Tennessee, to an Off-Site Commercial Disposal Facility 0©-@£$24) 

Attached you will find a copy of the signed FONSI for the above-referenced project. The FONSI 
was signed and is effective dated August 2, 1994. This FONSI serves as affirmation that an 
Environmental Impact Statement is not required for the proposed action, and that the Environmental 
Assessment, as prepared, was the appropriate level of NEPA analysis. Documentation prepared for 
the action consists of the Environmental Assessment Determination, determined on May 13, 1993, 
the EA (to be available shortly through requisite DOE channels), and the attached FONSI. The 
official DOE tracking number for the EA is DOE/EA-0966. 

With the issuance of the FONSI, NEPA documentation for the proposed action complete. 
Compliance with conditions, limitations, or permit requirements stated in the FONSI is necessary in 
carrying out the action. 

If you have any questions, please do not hesitate to contact me. Thank you. 

K-1037, MS-7355 (6-4026) 

LTQltc 

Attachment: K25/EA-K25-324 

cc/att: D. D. Aho 
L. B. Cobb 
J. G. Rogers 
File—ER Document Management Center—RC 

cc: E. J. Powell, DOE-ORO 
R. K. White 
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United States Government Department of Energy 

memorandum 
DATE-. August Z, 1994 

ISroofc Office of NEPA Oversight: Osborne: 6-4596 
susjeot: Environmental Assesswnt (EA) for the Shipment of Stabilized Mixed Haste from the K-25 Site, Oak Ridge, Tennessee, to in Off-Site Commercial Disposal Facility (DQE/EA-Q966) 

TO: 
Thomas P. Grumbly 
Assistant Secretary 
Environmental Management 
This is 1n response to your undated request, received 1n our office on Hay 23, 1994, for approval of the.subject environmental assessment and issuance of a finding of no significant Impact for the proposed shipment of stabilized mixed waste from the K-25 SUe, Oak Ridge, Tennessee, to an off-site commercial disposal facility. We also received copies of Oune 1994 letters from the State of Tennessee Department of Environment and Conservatlon/DOE Oversight Division and the State of Utah Governor's Office of Planning and Budget, which waive preapproval review of the environmental assessment. 
The Office of-Environment, Safety and Health has reviewed the environmental assessment (dated October 1993) 1n accordance with our responsibilities under DOE 5440.IE. Based upon my staff's review and recoonendatlons, and after consultation with the Office of General Counsel, ! have determined that the environmental assessment 1s adequate for publication subject to Inclusion of the comments in the attached markup. The revisions have been coordinated with and agreed upon by your staff. Please assign the environmental assessment the DOE document control nuaber D0E/EA*0966. I have also determined that the proposed action is not a major Federal action significantly affecting the quality of the human environment, within the meaning of National Environmental Policy Act. Therefore, the preparation of an environmental impact statement is not required. The basis for this determination is explained in the attached finding of no significant impact. 
Please note that the Office of Envlronaental Management 1s responsible for 
providing public notice of the availability of the environmental assessment 
and finding of no significant impact in accordance with 40 CFR 1606,5(b), 

fiUG-05-1934 0?J12 5?6 6074 P. 002 
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UJJ1 i?^ 3 " ' J^ m 5 4 4 0 ' 1 E » P^^iph «A (24). Pletse send five copies of the environmental assessment, i copy of the distribution! 1st 
by electronic Mil to the Office of NEPA Oversight for̂ our fills. i f ^ ^ E 

APR 1 0 B3S 

f fire O'TooU, 4.D., H . M K ^ " ~ Q S T I 
Assistant Secretery w ** 
Environment, Safety end Health 

Attachments 

cc: Rendel Scott, Environment*! Management, HEPA Compliance Officer 
Patty Phi l l ips, Oak Ridge Operation* NEPA Compllance Officer 

DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Refer
ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 

DISTRIBUTION OF THIS DOCUMENT & UNLfMFTED 

ftUG-05-1994 07*12 576 6074 P. 003 
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FIHPINfi PF HQ SISttlFICWT fflPACT 
StilPHEHT OF STABILIZED HIXED HASTE F M H THE K-2B SITE. OAK HIKE. TEWFSSFF. 

TO AH OFF-SITE MfflfiRCIAl DISPOSAL FACILITY 

PROPOSED ACTION: The U.S. Department of Energy proposes to »ove approximately 
1,000,000 cubic feet of stabilized nixed waste from storage it the K-25 Site 
1n Oak Ridge, Tennessee end transport 1t by rail to permitted, permanent lend 
disposal at Envlrocare of Utah, Inc., acoraerctal waste disposal facility In 
Cllve, Utah. This represents 10X of the capacity available to the Departwnt 
under existing contracts with Envlrocare. Transportation of the stabilized 
mixed wastt would comply with applicable Department of Transportation 
requirements. It would Involve the loading of 9.5 ft by SO ft rail boxcars 
directly from the loading dock at Buildings K-31 and K-33 with the use of a 
forkllft and fully adjustable ramp. The Initial staging of the stabilized 
mixed wasta would occur 1n$1d« the waste storage buildings. The drums would 
be transported four to a pallet using the appropriate capacity fork! 1ft, which 
would be used to load the pallets directly Into the boxcars. Prior to 
loading, the boxcars would be lined with polyethylene Uner material and 
plywood to for* a containment area. Each shipment would consist of S or 6 
boxcars with shipments occurring approximately wwy 10 calendar days; 
approximately 230 round trips would be required. The drums in the boxcar 
would not be stacked. After the boxcars are loaded with the stabilized mixed 
waste, they would be transported to Building K-I423's bullpen area, where they 
would await final shipment to Envlrocare by the Norfolk Southern 

I 
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Transportation Corporation. The stabilized mixed waste would travel by rail 
approximately 2033 miles (3271 km). 

The State of Utah Is an "agreement state" per the Nuclear Regulatory 
Commission and has Issued Envlrocare'an amended Radioactive Material License, 
which 1s valid until February 28, 1996; however, It 1s anticipated that 
Env1rocare will obtain an extension to their license. No wastes will be 
shipped without a valid license. The aisended license incorporates specific 
radionuclides that were not included In Envirocare'i previous license, but 
which are present 1n the stabilized mixed waste proposed for transportation. 

The shipment is covered under the exemption to DOE Order 5820.2A approved by 
the Assistant Secretary for Environmental Management on October 12, 1993, 
regarding d1spos.il of small quantities of mixed waste it coranercial 
facilities. 

BACKeROUffl): The stabilized mixad waste was derived froa sludge that wis 
excavated from the K-14Q7-B and -C Ponds at the K-26 Site. The K-1407-B 
and -C Ponds were used n both settling and holding basins for sludge 
generated by the K-2S cascade scrubber blowdown treatment system and 
neutralized waste streams from the K-1501 Steam Plant, the K-1401 HetaU 
Cleaning Facility, and the K-1420 Plating Shop, The sludge was removed from 
the ponds to comply with the closure requirements of the 1984 Hazardous and 
Solid Waste Amendments to the Resource Conservation and Recovery Act. After 
the sludge was removed, 1t was stabilized Into monoliths of concrete and 
stored 1n 69' and 96-gallon steel drums 1n Buildings K-31 and K-33. The 

2 
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material that will be disposed of under thii proposed action has been the 
subject of Notices of Violation in the past from the State of Tennessee. 

The Oak Ridge Reservation does not hive on-j1te disposal facilities for nixed 
waste and existing ilxed waste storage facilities are nearing capacity. New 
storage facilities will not be available until the aiddle of FY 1995 at the 
earliest. Over the next several years, DOE's environmental restoration 
projects on the Oak Ridge Reservation art expected to generate as such as 
several million cubic feet of radioactive, hazardous, and stabilized mixed -
waste. These projections are problematic because of lend disposal 
restrictions. Units on storage time, and tine and cost associated with 
acquiring Resource Conservation and Recovery Act Part S penults for long-tera 
storage. 00£ need* to alleviate sorce of Its on-site waste sunageoant needs 
by transporting this stabilized nixed waste to a waste disposal site. The 
proposed action would be carried out over the next 6 to 7 yean. The storage 
space that would be made available by virtue of these shipments would be used 
strictly for DOE Oak Ridge Reservation generated wastes. 

Initial sample analysis of stabilized alxed waste cubes indicated that the 
* 

waste weots land disposal restriction and Toxicity Characteristic Leaching 

Procedure requirements, end 1i not a characteristic hazardous or California 

listed waste, These preliminary results indicate that the stabilized nixed 

waste is a candidate for permanent land disposal at a perwitted/licensed 

commercial aixed waste disposal site. Additional sampling and analysis of the 

stabilised mixed waste would be cwspleted prior to transport to ensure that 

AUG-G5-19S4 07:14 ™ &?4 
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all of Envlrocare's waste acceptance criteria art met, including Department of 
Transportation packaging requirements at 49 CPR 17). 

ALTERNATIVES CONSIDER©: The Department considered, but dismissed as 
unreasonable, alternative disposal facilities, transportation todes (truck), 
transportation routes, and waste container types. 

EHYIR0S1WTAL IMPACTSJ The proposed action involves the transport of the 
stabilized nixed waste frott the K-25 Site to Envirocare. The buildings where 
the drums ire stored ire 1n an industrial area where loading, off-loading, and 
transportation of hazardous cargo are coswon. The following environmental 
resources were evaluated and determined not to be Impacted by the proposed 
action : air quality, hydrology and water quality; geology, topography, and 
soils; terrestrial and aquatic ecology; archaeological and historic resources; 
floodplaln and wetland; land use; and socioeconomics. Environmental Impacts 
at the Envirocara facility were anilyzed in Resource Conservation and Recovery 
Act Part B permit and Radioactive Material Licensing procedures. 

Transportation risk scenarios were based on calculations using the INTERLINE " 
and RAOTRAN computer nodels. The external radiation exposure rate fro* these 
druas 1s less thin 0.04 iR/hour at a distance of 1 M. Ooses to workers that 
might be exposed continually at that level (which is not likely to occur} 
would not approach administrative control limits for radiation workers and 
would barely exceed IX of the applicable limits for workers {DOE 6480.11), 

4 
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Accidents during loading or unloading would Ro$t probably Involve dropping a 
drum from a forkUft, which could result 1n an Injury or fatality. K-25 
workers performing various tasks associated with the marking, moving, 
handling, and transportation of these drums would be required to have 
specialized training consisting of, but not limited to, Radiation Workers 
Training, Superfund Afflendrcenti and Reauthorization Act/Occupational Safety and 
Health Administration Training, and General Employee Training. 

Impacts from accidents during transportation of the stabilized nixed waste to 
the disposal site may Include: (1) radiological impacts, (2) chemical hazards 
associated with exposure to the stabilized nixed waste, and (3) physical 
(I.e., mechanical) Injury associated enrouti. 

Radiological fooacti. The INTERLINE coaputer code was used to analyze several 
rail transportation scenarios. Travel time, travel distance, and population 
densities were Inputs to the models. The RADTRAN 4 computer code was used to 
assess health risks (i.e., latent cancer fatalities} associated with each 
scenario. The analysis considered both the risk associated with Incident-free 
transportation (I.e., the radiation dose froa the undisturbed shipments) and •• 
that associated with accidents in which container integrity light be 
comprised. Incident-free radiation dose estlnates were tade for both 
transportation crews and the population based on the doss rate it 1 m from the 
package surface. The total body dose was then converted to latent cancer 
fatalities using the International Contusion on Radiological Protection's 
risk factor of 0,0004 latent cancer fatalities per person-ret* for occupational 
exposure and 0.0005 latent cancer fatalities per person-rest for exposure of 

S 
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the general public. Result! Indicate that there would be no futilities fro* 
tcute radiation exposure resulting frca the worst retsonebly foreseeable 
hypothetical accident (assumed to be a breach resulting 1n a 10% release of 
the stabilized waste Inventory, 5% of which 1s aerosolized and 5% of which Is 
rtsplrable) pritiarily due to the low concentrations of radionuclides 1n the 
stabilized nixed waste. 

Hazardous. Chemical Health effects. Nine nonradlologlcal chaakel 
const<tuents««arsenlc, barium, cadfliua, chromium, lead, nickel, selenium, 
silver, and uercury-.were found In eeisurabli quantities 1n the stabilized 
mixed waste. The measured average concentrations of these constituents were 
used along with release values from RAOTRAN to esttaate the subchronlc daily 
Intake, which was then compared to subchronlc reference doses (RfOs) published 
by the U.S. Environmental Protection Agency. None of the estimated Intakes of 
chemical constituents would equal or exceed the RfDs> which are considered the 
threshold intake above which adverse health effects might occur. Therefore, 
there Is little potential for adverse health effects as a result of accidental 
exposure to the hazardous listed constituents of the stabilized ilxed waste. 

Probability Associated with Mechanical Injury (Railroad F a t a H M M K 00£ 
estimates an accident rate of 4.54 accidents per trillion tra1n>n1les. 
Applying the transport distance of 2,033 miles and the estimated 230 round 
trips for the entire project yields a potential of 0.06 accidents that could 
likely result 1n a fatality. 

fiiJG-05-1994 07:16 576 6074 P.0G9 
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ADORESS AKD FURTHER IHFOflHATIOH: For Information regarding the proposed 
project, contictj 

Robert C. Sleeman, Director 
Environmental Restoration Division 
DOC Operations Office, Oak Ridge 
U.S. Department of Energy 
P.O. Box 2001 
Oik Ridge, TN 37831-8541 
(615) B76-0715 

For general Information on the DOE NEPA process, contact: 

Ms. Ctrol Borgstroa, 01 rector 
Office of N£f>A Oversight 
U.S. Oepartnent of Energy 
1000 Independence Avenue, S.tf. 
Washington, D.C. 20565 
(202) 585-4600 or leave t message at 1-800-472-27&6 

FIHDIH6: Based on the analysis contained 1n the environmental assessment, the 

proposed action does not constitute a ltjor Federal action that significantly 

affects the quality of the human environment within the meaning of NEPA. 

Therefore, an environmental lapect atatwtent for the proposed action Is not 

required. 

Issued at Washington, D.C. this ^ date of Qj^ajJ^ . 19H. 

t 

- daU of QJ^iMJ^ , : 

y Tare O'Toole, H.O., H.P.H. Assistant Secretary Environment, Safety and Health 

ftUG-05-1994 0?: 17 576 6074 p « 0 1 0 
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D A T E : February 4, 1994 

ATTH OF: EW-912:Hendrix-Ward 
SUBJECT: ENVIRONMENTAL ASSESSMENT FOR THE SHIPMENT OF STABILIZED MIXED WASTE FROM THE 

OAK RIDGE K-25 SITE TO AN OFF-SITE COMMERCIAL DISPOSAL FACILITY 

To: Thomas P. Grumbly, Assistant Secretary for Environmental Restoration and 
Waste Management, EM-1, FORS/HQ 

Attached is an Environmental Assessment (EA) and an approved Environmental 
Assessment Determination (EAD) for the Shipment of Stabilized Mixed Waste 
from the Oak Ridge K-25 Site to an Off-site Commercial Disposal Facility. K-
25 is managed by the Department of Energy (DOE) Oak Ridge Operations. I have 
reviewed the attached EA, and believe it adequately fulfills the National 
Environmental Policy Act (NEPA) review requirements of the DOE NEPA 

.. .* Implementing Procedures; 10 CFR 1021. 

If you have any questions, please contact me or have your staff call Patricia 
W. Phillips at (615) 576-4200. 

I''! i 

loe La Grone 
Manager 

Attachments 
cc w/o attachments: 
L. Harris, EM-443, TREV II/HQ 
W. Cahill, EM-423, TREV II/HQ 
R. Scott, EM-20, TREV II/HQ 
N. Hendrix-Ward, EW-912, ORO 
J. Powell, EW-913, ORO 
P. Phillips, SE-331, ORO 
L. Cusick, K-1001, MS-7155 
D. Lanford, Radian 
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Department of Energy 

Oak Ridge Operations 
P.O. Box 2001 

Oak Ridge, Tennessee 37831—8541 

November 17, 1993 

Distribution 

ENVIRONMENTAL ASSESSMENT FOR THE SHIPMENT OF STABILIZED MIXED WASTE FROM THE 
OAK RIDGE K-25 SITE TO AN OFF-SITE COMMERCIAL DISPOSAL FACILITY 

Attached is the Environmental Assessment (EA) for the Shipment of Stabilized 
Mixed Waste from the Oak Ridge K-25 Site to an Off-site Commercial Disposal 
Facility. As previously requested, this EA is being formally transmitted to 
the Oak Ridge NEPA Compliance Officer (NCO) and to EM-423 simultaneously. 
Several revisions of the document have been reviewed by the NCO's office and 
we believe that most of their comments have been resolved. The following two 
issues, per Radian's response instructions, were not changed from the 
previous draft for the reasons listed below: 
1. Environmental Protection Division (EPD) asked that the word "listed" be 

removed from the terminology "hazardous listed waste". The word 
"listed" should remain because it refers to the constituents that are 
of (Toxicity Characteristic Leaching Procedure (TCLP) and land disposal 
restriction (LDR) concern. It is also necessary to identify and 
quantify waste even if the waste is below the acceptable limits for 
those TCLD and LDR constituents. 

2. EPD asked that the "m" after "Protactinium-234m" be removed. The "m" 
refers to the meta-stable form of the isotope and, therefore, should 
remain. 

Please address any further comments or questions to me at 576-4642. 

Nancy Arendrix-War 
NEPA Program Manager 
Integration Branch 
Environmental Restoration Division 

Attachments 
(see Distribution page 2) 



Distribution - 2 - November 17, 1993 

ENVIRONMENTAL ASSESSMENT FOR THE SHIPMENT OF STABILIZED MIXED WASTE FROM THE 
OAK RIDGE K-25 SITE TO AN OFF-SITE COMMERCIAL DISPOSAL FACILITY 
DOE/Headouarters 
W. Cahill, EM-423 
DOE/ORQ 
P. Phillips, SE-331, ORO 
J. Powell, EW-913, ORO 
Energy Systems 
K. Cook, K-1330, HS-7298 
L. Cusick, K-1001, MS-7169 
C. Farnsworth, K-1330, MS-7298 
T. Sams, K-1037, MS-7346 
Radian Corporation 
D. Lanford, 120 S. Jefferson Circle, Oak Ridge, TN 37830 
M. Kilroy, 120 S. Jefferson Circle, Oak Ridge, TN 37830 



FINDING OF NO SIGNIFICANT IMPACT 

SHIPMENT OF STABILIZED MIXED WASTE FROM THE OAK RIDGE K-25 SITE 

TO AN OFF-SITE COMMERCIAL DISPOSAL FACILITY 

OAK RIDGE K-25 SITE, OAK RIDGE, TN 

AGENCY: Department of Energy 

ACTION: Finding of No Significant Impact 

SUMMARY: The Department of Energy (DOE) has prepared an Environmental Assessment 

(EA) for the shipment of stabilized mixed waste, removed from K-1407-B and -C ponds, to an 

off-site commercial disposal facility (Envirocare) for permanent land disposal. Based on the 

analysis in the EA, DOE has determined that the proposed action is not a major federal action 

significantly affecting the quality of the human environment, within the meaning of the National 

Environmental Policy Act (NEPA) of 1969. Therefore, the preparation of an environmental 

impact statement (EIS) is not required, and DOE is issuing this Finding of No Significant Impact 

(FONSI). 

ADDRESS AND FURTHER INFORMATION: For information regarding the proposed 
project, contact: 

Robert C. Sleeman, Director 
Environmental Restoration Division 
DOE Operations Office, Oak Ridge 
U.S. Department of Energy 
P.O. Box 2001 
Oak Ridge, TN 37831-8541 
(615) 576-0715 

iv: 
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For general information on the NEPA process for the proposed project, contact: 

Ms. Carol Borgstrom, Director 
Office of NEPA Oversight 
U.S. Department of Energy 
1000 Independence Avenue, S.W. 
Washington, D.C. 20585 
(202) 586-4600. 

PROPOSED ACTION: The U.S. Department of Energy (DOE) proposes to remove 

approximately 1,000,000 ft3 of stabilized mixed waste from storage at the Oak Ridge K-25 Site, 

in Oak Ridge, Tennessee and transport it by rail to permitted, permanent land disposal at 

Envirocare in Clive, Utah. 

Transportation of the stabilized mixed waste would follow DOT requirements. It would involve 

the loading of 9.5 ft by 50 ft rail boxcars directly from the loading dock at Buildings K-31 and 

K-33 with the use of a forklift and fully adjustable ramp. The initial staging of the stabilized 

mixed waste would occur inside the waste storage buildings. The drums would be transported 

four to a pallet using the appropriate capacity forklift, which would be used to load the pallets 

directly into the boxcars. Prior to loading, the boxcars would be lined with polyethylene liner 

material and plywood to form a containment area. Each shipment would consist of about 6 

boxcars with shipments occurring approximately every 10 calendar days. Each boxcar would 

contain approximately 80 drums, depending on the selected drum capacity. Drum capacities 

would either be 89 or 96 gallons. The estimate of 80 drums per boxcar may be a combination 

of both sizes of drums. The difference in required space between the 89 and 96 gallon drums 

is very small. The drums in the boxcar would be one level in height (i.e., they would not be 

stacked). After the boxcars are loaded with the stabilized mixed waste, they would be 
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transported to Building K-1423's bullpen area, where they would await final shipment to 

Envirocare by the Norfolk Southern Transportation Corporation. The stabilized mixed waste 

would travel by rail approximately 2033 miles (3271 km); approximately 230 trips would be 

required. 

The State of Utah has issued Envirocare an amended Radioactive Material License (RML), which 

is valid until February 28, 1996; however, it is anticipated that Envirocare will obtain an 

extension to their RML. No wastes will be shipped without a valid RML. The amended license 

contains limits for radionuclides that were not included in Envirocare's previous license and are 

present in the DOE stabilized mixed waste proposed for transportation. 

BACKGROUND: The stabilized mixed waste was derived from sludge that was excavated from 

the K-1407-B and -C Ponds at the K-25 Site. The K-1407-B and -C Ponds were used as both 

settling and holding basins for sludge generated by the K-25 cascade scrubber blowdown 

treatment system and neutralized waste streams from the K-1501 Steam Plant, the K-1401 Metals 

Cleaning Facility, and the K-1420 Plating Shop. The sludge was removed from the ponds to 

comply with the closure requirements of the 1984 Hazardous and Solid Waste Amendments for 

RCRA. After the sludge was removed, it was stabilized into monoliths of concrete and stored 

in 89- and 96-gal steel drums in Buildings K-31 and K-33. 

A Memorandum-to-File (signed by Leo P. Duffy, Office of Environmental Restoration and 

Waste Management) dated September 19, 1990, and an Environmental Assessment for the Pond 
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Waste Management Project at the Oak Ridge K-25 Site (DOE/EA-054) addressed issues 

associated with the repair and/or repackaging of damaged drums containing the pond waste 

sludge, the construction of new facilities such as a new RCRA waste storage facility, and the 

stabilization of the waste into concrete monoliths. These documents concluded that no significant 

impacts would result from proposed activities. This EA addresses the potential impacts of off-

site transport of stabilized mixed waste. 

The ORR does not have on-site disposal facilities for mixed waste. With the existing mixed 

waste storage facilities on the ORR nearing capacity and with new storage facilities not projected 

to be available until the middle of FY 1995, at the earliest, the need for transport of stabilized 

mixed waste to off-site disposal has become critical. Over the next several years, DOE's 

environmental restoration projects on the ORR are expected to generate as much as several 

million cubic feet of radioactive, hazardous, and stabilized mixed waste. These projections are 

problematic because of land disposal restrictions, limits on storage time, and time and cost 

associated with acquiring RCRA Part B permits for long-term storage Thus, DOE is proposing 

to alleviate some of its waste management burden by transporting this stabilized mixed waste to 

a commercial waste disposal site. In February 1992, the Deputy Assistant Secretary for 

Environmental Restoration requested Oak Ridge to investigate a procurement for commercial 

disposal of radioactive and mixed waste. The proposed activity is currently planned as a 

continuing operation with the term of the contract being between the years 1993 and 1998. 

4 



Initial sample analysis of stabilized mixed waste cubes indicated that these cubes met LDR and 

TCLP requirements, was not a characteristic hazardous or California listed waste. These 

preliminary results indicate that the stabilized mixed waste is a viable candidate for permanent 

land disposal at a permitted/licensed commercial mixed waste disposal site. The stabilized mixed 

waste contains numerous radionuclides; however, only seven isotopes of U, Pu, Cs, Tc, and Np 

are present in measurable quantities. However, additional sampling and analysis of the 

stabilized mixed waste would be completed prior to transport to confirm that the previous 

analysis is representative of the drum population and to ensure that all of Envirocare's RCRA 

and RML waste acceptance criteria are met. 

ENVIRONMENTAL IMPACTS: The proposed action and alternative each involve the 

transport of the stabilized mixed waste from the K-25 Site to Envirocare. The building(s) where 

the drums are stored are in an industrial area where loading, off-loading, and transportation of 

hazardous cargo are common. Many of the environmental resources were evaluated and 

determined not to be impacted by the proposed action. 

Transportation risk scenarios were based on calculations performed by Energy Systems using the 

RADTRAN computer model. The stabilized mixed waste to be transported contains radioactive 

and RCRA-listed hazardous waste. The external radiation exposure rate from these drums is less 

than 0.04 mR/hour at a distance of 1 m. This exposure rate would not pose a health threat to 

workers, since it is only 10 times normal background. Individuals exposed continually at that 
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level would not approach administrative control limits for radiation and would barely exceed 1 % 

of the regulatory limits. 

A health physics radiological survey consisting of smear samples of each dram surface, would 

be performed by the K-25 Health Physics Department prior to loading them onto the boxcars. 

K-25 workers performing various tasks associated with the marking, moving, handling, and 

transportation of these drums would be required to have specialized training consisting of, but 

not limited to, Radiation Workers Training, Frisker Training, Superfund Amendments and 

Reauthorization Act/Occupational Safety and Health Administration Training, and General 

Employee Training. 

Other equipment required for drum movement include drum grappling clamps and chicken-beak 

attachments for the appropriate size forklift. Accidents during loading or unloading would most 

probably involve dropping a dram from forklift. Dram movement is considered a general 

occupational hazard. The consequences of dropping a drum could result in an injury or fatality. 

The problem of such an injury is very small based on information in Safety Assessment: Mixed 

Waste Disposal Initiative Proposed for Off-Site Shipment of Oak Ridge K-25 Site Pond Waste 

(Cotton 1993). 

Prior to any dram handling or dram movement associated with the proposed action, all project 

activities would be assessed by an independent Energy Systems Operational Readiness Review 

Board. All personnel loading the drams would be trained and knowledgeable about working with 
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hazardous materials and radioactive materials. Standard operating procedures for loading 

hazardous materials would be followed. All personnel would be similarly trained and familiar 

with working with forklifts. Additionally, standard safety procedures must be followed on DOE 

sites. There would be a Work Plan and Health and Safety Plan in place prior to, the 

commencement of any work. Prior to transport, forklift drivers would be briefed on safety 

precautions to be followed during drum movement. 

Impacts from accidents during transportation of the stabilized mixed waste to the disposal site 

may include: (1) radiological impacts, (2) chemical hazards associated with exposure to the 

stabilized mixed waste, and (3) physical (i.e., mechanical) injury associated enroute. 

Radiological Impacts. After treatment, the stabilized mixed waste would still contain 

radioisotopes. Seven isotopes of U, Pu, Cs, Tc, and Np are present in measurable quantities. 

An analysis of radiological impacts associated with transport of the waste was performed by 

Energy Systems. The INTERLINE computer code was used to analyze several rail 

transportation scenarios. Travel time, travel distance, and population densities were inputs to 

die models. The RADTRAN 4 computer code was used to assess health risks (i.e., latent cancer 

fatalities) associated with each scenario. The incident-free risks are dependent on the assumed 

package dose rate, number of shipments, package dimensions, and distance and velocity of travel 

through each population zone. The accident risks are dependent on the package inventory, the 

probability of an accident of sufficient severity to release radioactive materials, the fraction of 
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material released, the fraction of material aerosolized, the aerosolized fraction that is respirable, 

and the dispersion of the material. 

The analysis considered both the risk associated with incident-free transportation (i.e., the 

radiation dose from the undisturbed shipments) and that associated with accidents in which 

container integrity might be comprised. Incident-free radiation dose estimates were made for 

both transportation crews and the population based on the dose rate at 1 m from the package 

surface. The total body dose was then converted to latent cancer fatalities using the International 

Commission on Radiological Protection's risk factor of 4E-04 latent cancer fatalities per person-

rem for occupational exposure and 5E-04 latent cancer fatalities per person-rem for exposure of 

the general public. 

Results indicate that there would be no fatalities from acute radiation exposure resulting from the 

worst-case hypothetical accident, primarily due to the low concentrations of radionuclides in the 

stabilized mixed waste. Furthermore, the number of latent cancer fatalities associated with the 

worst-case hypothetical accident for the waste shipments is 4.93E-97. The maximum exposure 

an individual would receive is < 0.004% of the 360 mrem average annual effective dose 

received from natural background radiation sources. 

Hazardous Chemical Health Effects. Nine nonradiological chemical constituents were found in 

measurable quantities in the stabilized mixed waste. They are As, Ba, Cd, Cr, Pb, Ni, Se, Ag, 

and Hg. The measured average concentrations of these constituents were used along with release 
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values from RADTRAN to estimate the subchronic daily intake, which was then compared to 

subchronic reference doses (RfDs) published by the U.S. Environmental Protection Agency. It 

was assumed that 10% of the total stabilized mixed waste inventory would be released during 

a severe hypothetical accident. 

None of the estimated intakes of chemical constituents would equal or exceed the RfDs, which 

are considered the threshold intake above which adverse health effects might occur. Therefore, 

there is little potential for adverse health effects as a result of accidental exposure to the 

hazardous listed constituents of the stabilized mixed waste. 

Probability Associated with Mechanical Injury (Railroad Fatalities). Martin Marietta Energy 

Systems Inc., has estimated the probability of a fatality as a result of a hypothetical rail accident. 

The most direct route from Oak Ridge, Tennessee to Clive, Utah via rail is 2,033 miles. An 

accident rate of 4.54E-06 accidents/train-mile was provided by the Department of Energy. It 

was assumed that the most likely accident involving non-DOE and non-railroad personnel is the 

rail-highway grade-crossing accident scenario. This type of train accident makes up 

approximately 3% of all rail incidents involving property damage and/or fatalities or personal 

injury. Therefore, the likelihood of having a train accident of this type if 1.35E-07 accidents 

per railroad mile. Applying the transport distance of 2,033 miles and the estimated 230 trips 

yields a potential of 0.06 accidents that could likely result in a fatality. Further extrapolation 

shows that it would take approximately 4,000 shipments before the potential exists for having 

an accident that could result in a fatality at a grade crossing. Since a maximum of 230 shipments 
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is estimated for the entire project under this scenario, the probability that a fatality occurs as a 

result of these shipments is extremely small. 

Alternatives Considered: Alternative disposal facilities, transportation modes (truck or rail), 

transportation routes, container alternatives, and overpacking alternatives were evaluated in a 

document produced by Energy Systems. 

• The no-action alternative would result in continued storage of the stabilized mixed waste 

at the K-25 Site, or elsewhere on the ORR, in a permitted RCRA facility and not allow 

for permanent disposal. Implementation of the no-action alternative would in effect be 

a de facto policy of continued storage of the stabilized mixed waste at current sites. With 

the inability to permanently dispose of the stabilized mixed waste, DOE would face: 

- continuing surveillance and maintenance costs, 

- future costs of closure of facilities and permits, 

- the costs of permit applications and regulatory oversight, and/or 

- increased burden on ORR stabilized mixed waste storage facilities. 

• Transportation of the stabilized mixed waste to Envirocare by rail fiatcar in International 

Standard Organization containers was considered. This alternative is similar to the 

proposed action, as it also involves transport of the drummed stabilized mixed waste from 

the K-25 Site to Envirocare by rail. However, in this scenario, the drums are placed into 
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the ISO containers and shipped on flatcars instead of in lined boxcars. This alternative 

was not chosen because of the higher risk associated with the return of the containers to 

the K-25 Site. 

Another alternative considered transport by truck of the drummed stabilized mixed waste 

from the K-25 Site to Envirocare. Transporting approximately 1,000,000 ft3 of stabilized 

mixed waste would require about 3,300 round trips. This assumes 30 drums per 8-8-40 

International Standard Organization container and one International Standard Organization 

container per truck. This alternative was not chosen because of the increased risk 

associated with the increased number of trips. 

DOE considered shipping the 1,000,000 ft3 of stabilized mixed waste at the K-25 Site to 

DOE's Hanford Reservation in Richland, Washington. This alternative was dismissed 

from consideration because: 

The Hanford Reservation does not currently have the necessary regulatory 

approval to dispose of stabilized mixed waste. Hanford accepts stabilized mixed 

waste for storage only. 

The Hanford Reservation requires any generator shipping any stabilized mixed 

waste to their facility to also ship low-level radioactive waste (LLW). DOE-ORO 

intends to ship LLW to the Nevada Test Site. 
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Storage at the Hanford Reservation costs four times more per cubic foot than 

disposal at Envirocare. 

The Hanford Reservation cannot accept waste shipped by rail. The alternative of 

using trucks increases the number of shipments required, thus increasing the risk 

of accidents. 

The Hanford Reservation in Washington is farther away than Envirocare. 

On August 31, 1992, DOE-ORO advertised in the Commerce Business Daily its intention 

to procure from Envirocare, a facility with appropriate license to accept stabilized mixed 

waste, on a sole-source basis. On September 28, 1992, DOE-ORO advertised a 

correction to the earlier Commerce Business Daily announcement, which excluded Toxic 

Substances Control Act waste from permanent disposal. Both announcements stated that 

the intent was to award a sole-source contract to Envirocare for disposal of DOE-

generated stabilized mixed waste. The date of response for other interested parties was 

extended to October 19, 1992. No commercial facilities capable of disposing of the 

stabilized mixed waste responded to the announcement. Thus, transportation to a 

commercial facility other than Envirocare was not evaluated in this EA. 

The Scientific Ecology Group, Inc. (SEG) in Oak Ridge, Tennessee, responded to the 

September 28, 1992, Commerce Business Daily announcement by proposing that SEG's 

processing capability be used to process the stabilized mixed waste so that.it can be 

reclassified as LLW. SEG stated that it would take 2 to 3 years to obtain a RCRA Part 
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B license that would allow them to process, not dispose of, many types of stabilized 

mixed waste. SEG's capabilities were determined not to meet DOE's need for on-site 

or off-site increased mixed waste disposal capacity. 

Determination: The Oak Ridge Reservation does not have facilities for on-site disposal of 

mixed waste. The existing waste storage facilities are nearing capacity. Remedial activities on 

the Oak Ridge Reservation are and would continue to generate large quantities of waste that must 

be stored. Therefore, the off-site shipment of mixed waste for disposal has become critical. 

Removal of these stabilized mixed wastes would also alleviate RCRA compliance and permitting 

problems. Based on the analysis contained in the EA, it was determined that the proposed action 

does not constitute a major federal action that significantly affects the quality of the human 

environment with the meaning of NEPA. Therefore, an EIS for the proposed action is not 

required. 

Issued at Washington, D.C. this date of , 1993. 

Thomas P. Grumbly, Assistant Secretary for 
Environmental Restoration and Waste 
Management 
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EXECUTIVE SUMMARY 

The U.S. Department of Energy (DOE) proposes to transport approximately 
1,000,000 ft3 of stabilized mixed waste from the Oak Ridge K-25 Site by railway to an 
off-site commercial disposal facility in Clive, Utah. The waste contains both Resource 
Conservation and Recovery Act (RCRA)-regulated components and radioactive 
components. The waste must be managed in accordance with RCRA regulations and 
DOE and U.S. Nuclear Regulatory Commission requirements. 

The Oak Ridge Reservation does not have on-site disposal facilities for mixed 
waste. With the existing mixed waste storage facilities on the reservation nearing 
capacity and with new storage facilities not projected to be available until the middle of 
FY 1995, at the earliest, the need for transport of mixed waste to off-site disposal has 
become critical. 

The proposed action would occur within an industrialized area and would not 
require construction or excavation. Operations at the K-25 Site would not change. 
Buildings K-31 and K-33 are accessible by the K-25 rail spur. The drums would be 
loaded by forklift onto pallets, and the pallets, in turn, would be loaded directly into the 
boxcars. As required by the U.S. Department of Transportation, the boxcars would be 
lined with polyethylene and plywood to form a containment area. The waste drums 
would contain mixed waste stabilized in the form of solid concrete and, therefore, would 
pose no threat of spill or leakage of hazardous constituents to environmental pathways. 

Sites of national significance are protected by the National Historic Preservation 
Act of 1966 and the Archaeological and Historic Preservation Act of 1974. At this time, 
the buildings associated with the proposed action are eligible to be considered as historic 
sites. The proposed action would not change the physical appearance of the buildings. 
There are no federally listed critical habitats for threatened or endangered animals or 
plants in the vicinity of the building. 

Based on information in the preceding paragraphs, the following environmental 
resources were determined not to be impacted by this action: 

• air quality; 

• hydrology and water quality; 
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• geology, topography, and soils; 

• terrestrial and aquatic ecology; 

• archaeological and historic resources; 

• floodplains and wetlands; 

• land use; and 

• socioeconomics. 

Alternatives considered include no-action, alternative transportation modes, 
alternative disposal sites, and alternative processing of wastes. 

An evaluation of the potential impacts to health and safety and the environment 
from handling and transporting the stabilized mixed waste was performed. No adverse 
impacts were noted for the proposed action. Results indicate that there would be no 
fatalities from acute radiation exposure resulting from the worst-case hypothetical 
accident, primarily due to the low concentrations of radionuclides in the stabilized mixed 
waste. Furthermore, the number of latent cancer fatalities associated with the worst-case 
hypothetical accident for the waste shipments is 4.93E-07. The maximum exposure that 
an individual would receive is less than 0.004% of the 360 mrem average annual effective 
dose received from natural background radiation sources. 

Release values due to an accident en route were used to estimate the subchronic 
daily human intake, which was then compared to subchronic reference doses (RfDs) 
published by the U.S. Environmental Protection Agency. It was assumed that 10% of 
the total stabilized mixed waste inventory would be released during a severe hypothetical 
accident. 

None of the estimated intakes of chemical constituents would equal or exceed the 
RfDs, which are considered the threshold intake above which adverse health effects might 
occur. Therefore, there is little potential for adverse health effects as a result of 
accidental exposure to the hazardous constituents of the waste. 

Applying the transport distance of 2033 miles and the estimated 230 trips yields 
a potential of 0.06 accidents that could likely result in a fatality. Further extrapolation 
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shows that it would take approximately 4000 shipments before the probability exists for 
having an accident that could result in a fatality at a grade crossing. Since under this 
scenario a maximum of 230 shipments is estimated for the entire project, the probability 
that a fatality would occur as a result of these shipments is extremely small. 

An evaluation of the impacts on health and the environment from handling and 
transporting the stabilized mixed waste was performed. There were no adverse impacts 
noted for either the proposed or alternative actions. This Environmental Assessment was 
prepared to evaluate the environmental consequences associated with the transportation 
of the stabilized mixed waste to an off-site commercial disposal facility. 
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1. INTRODUCTION 

1.1 PURPOSE AND NEED 
The U.S. Department of Energy (DOE) proposes to remove approximately 

1,000,000 ft3 of stabilized mixed waste [defined as waste that contains hazardous listed 
constituents and radionuclides listed by the U.S. Environmental Protection Agency (EPA) 
in 40 Code of Federal Regulations (CFR) 261] from storage at the Oak Ridge K-25 Site, 
in Oak Ridge, Tennessee and transport it by rail to a permitted, permanent land disposal 
at Envirocare in Clive, Utah. This action is necessary to meet the terms of a compliance 
agreement between the State of Tennessee and DOE regarding disposal of stabilized 
mixed waste (signed October 12, 1993 by Thomas P. Grumbly, Assistant Secretary for 
Environmental Restoration and Waste Management). The transportation of the stabilized 
mixed waste to permanent land disposal would also conserve existing waste storage space 
on the Oak Ridge Reservation (ORR). 

The ORR does not have on-site disposal facilities for mixed waste. With the 
existing mixed waste storage facilities on die ORR nearing capacity and with new storage 
facilities not projected to be available until the middle of FY 1995, at the earliest, the 
need for transport of mixed waste to off-site disposal has become critical. Over the next 
several years, DOE's environmental restoration projects on the ORR are expected to 
generate as much as several million cubic feet of radioactive, hazardous, and stabilized 
mixed waste. These projections are problematic because of land disposal restrictions 
(LDR), limits on storage time, and time and cost associated with acquiring Resource 
Conservation and Recovery Act (RCRA) Part B permits for long-term storage. Thus, 
DOE is proposing to alleviate some of its waste management burden by transporting this 
stabilized mixed waste to a commercial waste disposal site. In February 1992, the 
Deputy Assistant Secretary for Environmental Restoration requested Oak Ridge to 
investigate a procurement for commercial disposal of radioactive and mixed waste. The 
proposed activity is currently planned as a continuing operation with the term of the 
contract being between the years 1993 and 1998. 
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1.2 BACKGROUND 

The stabilized mixed waste was derived from sludge that was excavated from the 
K-1407-B and -C Ponds at the K-25 Site (Fig. 1). The K-1407-B and -C Ponds were 
used as both settling and holding basins for sludge generated by the K-25 cascade 
scrubber blowdown treatment system and neutralized waste streams from the K-1501 
Steam Plant, the K-1401 Metals Cleaning Facility, and the K-1420 Plating Shop. The 
sludge was removed from the ponds to comply with the closure requirements of the 1984 
Hazardous and Solid Waste Amendments for RCRA (see Sect. 5). After the sludge was 
removed, it was stabilized into monoliths of concrete and stored in 89 and 96 gallon steel 
drums in Buildings K-31 and K-33 (see Fig. 1). 

1.3 SCOPE OF THIS ANALYSIS 

This analysis evaluates the potential impacts from the proposed off-site transport 
of approximately 1,000,000 ft3 of stabilized mixed waste from the K-25 Site to 
Envirocare in Clive, Utah. 

A Memorandum-to-File (signed by Leo P. Duffy, Office of Environmental 
Restoration and Waste Management) dated September 19, 1990, and an Environmental 
Assessment (EA) for the Pond Waste Management Project at the Oak Ridge K-25 Site 
(DOE/EA-054) addressed issues associated with the repair and/or repackaging of damaged 
drums containing the pond waste sludge, the construction of new facilities such as a new 
RCRA waste storage facility, and the stabilization of the sludge in concrete monoliths. 
These documents concluded that no significant impacts would result from proposed 
activities. 

This EA addresses only the potential impacts of off-site transport of stabilized 
mixed waste. If significant impacts are found to be associated with the proposed action, 
an environmental impact statement will be prepared; if not, DOE will issue a Finding of 
No Significant Impact. 

The proposed action would occur within an industrialized area and would not 
require construction or excavation. Operations at the K-25 Site would not change. 
Buildings K-31 and K-33 are accessible by the K-25 rail spur (Fig. 1). The drums would 
be loaded by forklift onto pallets, and the pallets, in turn, would be loaded directly into 
the rail boxcars. As required by the Department of Transportation (DOT), the rail 
boxcars would be lined with polyethylene and plywood to form a containment area. The 
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waste drums would contain mixed waste stabilized in the form of solid concrete and, 
therefore, they would pose no threat of spill or leakage of hazardous constituents to 
environmental pathways. 

Sites of national significance are protected by the National Historic Preservation 
Act of 1966 and the Archaeological and Historic Preservation Act of 1974. At this time, 
the buildings associated with the proposed action are eligible to be considered as historic 
sites (see Appendix A). The proposed action would not change the physical appearance 
of the buildings. There are no federally listed critical habitats for threatened or 
endangered animals or plants in the vicinity of the building. Appendix A contains letters 
of consultation with the U.S. Fish and Wildlife Service and the Tennessee State Historical 
Preservation Office. 

Based on information in the preceding paragraphs, the following environmental 
resources were determined not to be impacted by this action: 

• air quality; 

• hydrology and water quality; 

• geology, topography, and soils; 

• terrestrial and aquatic ecology; 

• archaeological and historic resources; 

• fioodplains and wetlands; 

• land use; and 

• socioeconomics. 

Transportation and health and safety, the only areas with the potential for impacts, 
are analyzed in Section 4. 
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2. ALTERNATIVES 

2.1 NO ACTION 

If no-action is taken, the stabilized mixed waste would continue to be stored at the 
K-25 Site, or elsewhere on the ORR, in a permitted RCRA facility. Implementation of 
the no-action alternative would in effect be a de facto policy of continued storage of the 
stabilized mixed waste. Because DOE cannot permanently dispose of the stabilized mixed 
waste, they would face: 

• continuing surveillance and maintenance costs, 

• future costs of closure of facilities and permits, 

• costs of permit applications and regulatory oversight, and/or 

• an increased burden on ORR stabilized mixed waste storage facilities. 

2.2 PROPOSED ACTION 

Transportation of the stabilized mixed waste would follow DOT requirements. It 
would involve the loading of 9.5 by 50 ft rail boxcars directly from the loading dock at 
Buildings K-31 and K-33 with the use of a forklift and fully adjustable ramp. The initial 
staging of the stabilized mixed waste drams would occur inside the waste storage 
buildings. The drums would be transported four to a pallet using the appropriate capacity 
forklift, which would be used to load the pallets directly into the boxcars. Prior to 
loading, the boxcars would be lined with polyethylene liner material and plywood to form 
a containment area. Each boxcar would contain approximately 80 drums, depending on 
the selected drum capacity. Drum capacities would either be 89 or 96 gallons. The 
estimate of 80 drums per boxcar may include a combination of both sizes of drums. The 
difference in required space between the 89 and 96 gallon drums is very small. The 
drums in the boxcars would be one level in height (i.e., they would not be stacked). 
Figure 1 shows the location of the buildings, loading dock, rails, and the K-25 Site. 
After the boxcars are loaded with the waste, they would be transported to Building K-
1423's bullpen area, where they would await final shipment to Envirocare by the Norfolk 
Southern Transportation Corporation. The waste would travel by rail approximately 2033 
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miles (3271 km); approximately 230 trips would be required. Each shipment would 
consist of about 6 boxcars with shipments approximately every 10 calendar days. 

The State of Utah has issued Envirocare an amended Radioactive Material License 
(RML), which is valid until February 28, 1996; however, it is anticipated that Envirocare 
will obtain an extension to their RML. No wastes will be shipped without a valid RML. 
The amended license contains limits for radionuclides that were not included in 
Envirocare's previous license and are present in the DOE stabilized mixed waste proposed 
for transportation. 

Table 1 contains information from an analysis of stabilized mixed waste sample 
cubes and a comparison with the relevant toxicity characteristic leaching procedure 
(TCLP) and LDR limits. This table indicates that the hazardous-listed constituents in the 
stabilized mixed waste are below TCLP and LDR limits. 

Table 2 contains information on radionuclides from the stabilized sample cubes in 
relation to the Envirocare RML limits. Several radionuclides were analyzed in the 
unstabilized sludge; however, only seven isotopes of U, Pu, Cs, Tc, and Np are present 
in measurable quantities. The detected concentration of these radionuclides is well below 
the average concentration limits specified in Envirocare's RML. 

The data in Tables 1 and 2 indicate that the stabilized mixed waste is a viable 
candidate for off-site permanent disposal. However, additional sampling and analysis of 
the stabilized mixed waste would be completed prior to shipment to confirm that the 
previous analysis was representative of the drum population and to ensure that all of 
Envirocare's RCRA and RML waste acceptance criteria are met. 

2.3 TRANSPORTATION ALTERNATIVES 

Alternative transportation modes (truck or rail), routes, containers, and 
overpacking were evaluated in Mixed Waste Disposal Initiative Project: A Comprehensive 
Conveyance Study for the Off-Site Shipment of K-25 Stabilized Pond Waste (Energy 
Systems 1993). These are briefly summarized below. 
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Table 1. Concentrations of RCRA hazardous-listed constituents in the K-1407-B and K-1407-C Ponds stabilized mixed waste 

Mean : Maximuni Minimum. TCLP limits ' LDR limits 
'•Panuneteis:1.1 ; (mg/Lj .'•'•:• (mg/L) (mg/L) (mg/L) ;: ; (mg/L) 

Arsenic <0.50 <0.50 <0.50 5.0 NA 

Barium <1.0 <1.0 <1.0 100.0 NA 

Cadmium < 0.030 < 0.030 <0.030 1.0 0.066 

Chromium <0.10 <0.10 <0.10 5.0 5.2 

Lead <0.50 <0.50 <0.50 5.0 0.51 

Nickel <0.10 <0.10 <0.10 NA 0.32 

Selenium <0.50 <0.50 <0.50 1.0 NA 

Silver < 0.060 < 0.060 < 0.060 5.0 0.072 

Mercury < 0.020 < 0.020 <0.020 0.2 NA 

Uranium < 10.000 < 10.000 < 10.000 NA NA 

Source: Adapted from Barkenbus, Grumski, and Sams 1992. Charactertifftlon Summary Report for Pond Vbste Disposal Project, ES/ER/TM-41. 

CFR - Code of Federal Regulations 
LDR = Land Disposal Restrictions per 40 CFR 268.41 

NA = not applicable 
RCRA = Resource Conservation and Recovery Act 
TCLP = toxicity characteristic leaching procedure per 40 CFR 261.24 



Table 2. Radionuclide concentrations in the K-1407-B/C Ponds stabilized mixed waste compared to Envirocare waste 
acceptance/license requirements 

Radioactive} constituent 

K-1407-B and -C Ponds 
stabilized mixed waste 
mean concentration 

(pCi/g) 

Envjrocare RML maximum allowable 
average concentration in waste 

accepted for disposal 
(pCi/g) 

Uranium (total) 
Uranium-233 
Uranium-234 
Uranium-235 
Uranium-238 
Uranium-natural 
Uranium-depleted 
Cesium-137 
Technetium-99 
Neptunium-237 
Plutonium-238 
Plutonium-239/240 
Thorium-228 
Thorium-230 
Thorium-232 
Thorium-234 
Protactinium-234mf 

100.7 

3.73 
160.2 
2.38 
0.13 
2.68 

<1.00 b 

<1.00 b 

<1.00 b 

<1.00 b 

<1.00 b 

NR 
c 

3.70E+04 
7.70E+02 
2.80E+O4 
1.80E+O4 
1.10E+05 
5.60E+02 
1.60E+05 
2.00E+03 
8.20E+03d 

9.90E+03 
(Th-232)e 

1.50E+04 
6.80E+02 
(U-238)e 

(U-238)6 

Source: Adapted from Barkenbus, Grumslci, and Sams 1992. Characterization Summary Report for Pond Wute Disposal Project, ES/ER/TM-41. 
'Fraction of each U isotope is reflected in Uranium (total) analysis. Uranium (total) of I.OIE+2 is only 13% of the lowest concentration (7.70E+2) for an U isotope listed in 
the RML. 

'Thorium isotopes concentration near that found in natural environment. 
'No maximum concentration listed but the maximum quantity of special nuclear material that the licensee may process, undisposed of, at any time may not exceed 350 g of U-23S, 
200 g of U-233, and 200 g of Pu or any combination of these in accordance with the formula outline on page 7 of the amended RML. 
''Daughters are assumed to be present at same concentrations in equilibrium. 
'No concentration limits for these isotopes are listed in the RML. However, parent isotopes and limits are included in the RML. (ftrent isotope indicated in parenthesis.) 
'"m" indicates the meta-stable state of the isotope. 
NR >= Not required in the amended RML. 
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2.2.1 Transportation by Rail Flatcar 

Transportation of the stabilized mixed waste to Envirocare by rail flatcar in 
International Standard Organization (ISO) containers was considered. This alternative is 
similar to the proposed action, as it also involves transport of the drummed stabilized 
mixed waste from the K-25 Site to Envirocare by rail. However, in this scenario, the 
drums are placed into the ISO containers and transported on fiatcars instead of in lined 
boxcars. This alternative was not chosen because of the higher risk and costs associated 
with the increased number of trips required to return the containers to the K-25 Site. 

2.2.2 Transportation by Truck 

Another alternative considered transport by truck of the drummed stabilized mixed 
waste from the K-25 Site to Envirocare. Transporting approximately 1,000,000 ft3 of 
waste would require about 3,300 round trips. This assumes 30 drums per 8-8-40 ISO 
container and 1 ISO container per truck. This alternative was not chosen because of the 
increased risk associated with the increased number of trips. Figures B.l, B.2, and B.3 
in Appendix B show the preferred route and two alternative routes considered. 

2.3 ALTERNATIVE DISPOSAL SITES 

2.3.1 Hanford Reservation 

DOE considered transporting the 1,000,000 ft3 of stabilized mixed waste to DOE's 
Hanford Reservation in Richland, Washington. This alternative was dismissed from 
consideration because: 

• The Hanford Reservation requires any generator shipping any stabilized mixed 
waste to their facility to also ship low-level radioactive waste. The DOE Oak 
Ridge Operations Office (ORO) intends to ship low-level radioactive waste to 
the Nevada Test Site. 

• Storage at the Hanford Reservation costs four times more per cubic foot than 
disposal at Envirocare. 

• The Hanford Reservation cannot accept waste shipped by rail. The alternative 
of using trucks increases the number of shipments required, thus increasing the 
risk of accidents. 
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• The Hanford Reservation in Washington is farther away than Envirocare; this 
would increase the incremental risk associated with the transport of the waste 
and the costs of transport. 

2.3.2 Another Commercial Facility 

On August 31, 1992, DOE-ORO advertised in the Commerce Business Daily its 
intention to procure from Envirocare, a facility with appropriate license to accept 
stabilized mixed waste, on a sole-source basis. On September 28, 1992, DOE-ORO 
advertised a correction to the earlier Commerce Business Daily announcement, which had 
excluded Toxic Substances Control Act waste from permanent disposal. Both 
announcements stated that the intent was to award a sole-source contract to Envirocare 
for disposal of DOE-generated stabilized mixed waste. The date of response for other 
interested parties was extended to October 19, 1992. No other commercial facilities 
capable of disposing of the stabilized mixed waste responded to the announcement. Thus, 
transportation to a commercial facility other than Envirocare was not evaluated in this 
EA. 

2.4 WASTE PROCESSING ALTERNATIVE 

The Scientific Ecology Group, Inc. (SEG), in Oak Ridge, Tennessee, responded 
to the September 28, 1992, Commerce Business Daily announcement proposing that it 
would process the stabilized mixed waste so that it can be reclassified as low-level 
radioactive waste. SEG stated that it would take 2 to 3 years to obtain a RCRA Part B 
license that would allow them to process, not dispose of, many types of stabilized mixed 
waste. SEG's capabilities were determined not to meet DOE's need for on-site or off-site 
increased stabilized mixed waste disposal capacity. 
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3. AFFECTED ENVIRONMENT 

3.1 LOCATION OF PROPOSED ACTION 

The K-25 Site is on 706 acres (2.86 x 106 m2) of the ORR at the confluence of 
Poplar Creek and the Clinch River. The Clinch River flows east-west along the 
southwest boundary of the plant. Figure 2 is a map of the K-25 Site in relation to the 
city of Oak Ridge, Tennessee, and the Clinch River. 

All stabilized mixed waste is currently stored in Buildings K-31 and K-33 (see 
Figure 1). Building K-33 is east of West Perimeter Road and south of 22nd Street. 
Building K-31 is east of West Perimeter Road and south of Building K-33 and 18th 
Street. 

3.2 TRANSPORTATION ENVIRONMENT 

The K-25 Site is traversed by a number of internal roads. Workers park their 
vehicles in designated areas outside the site security fence. Thus, the internal roads are 
used primarily for transportation of workers in government vehicles and for internal 
transport of materials. Speed limits of 10 miles/hour are uniformly enforced on the site. 
Transportation activities involving hazardous waste would be conducted in accordance 
with site transportation safety procedures (Energy Systems 1991). 

Two access roads, State Route 58 and Blair Road (State Route 327), serve the K-
25 Site. ORR lies within a few miles of two interstate highways: 1-40 and 1-75. State 
Route 327 to State Route 61 connects with 1-40. State Route 58 ties into both 1-40 and 
1-75, as does State Route 95. 

The proposed route would proceed from the K-25 Site through a 5-mile rail spur 
identified as the Blair Road Spur. The spur connects with the Norfolk Southern railroad 
line that goes through Harriman, Tennessee. From there, the proposed route goes west 
through Kentucky and through southern Illinois to Missouri. In Missouri, the shipment 
would be transferred to the Union Pacific Railroad. Transfer of the boxcars involved in 
each shipment from the Norfolk Southern line to the Union Pacific line would not require 
the unloading and reloading of drums. The loaded boxcars would be transferred to the 
Union Pacific line from the remainder of the journey through Kansas, Nebraska, 
Wyoming, and Utah. Appendix B contains maps of the alternative routes considered for 
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the proposed action. The base route covers a distance of 2033 miles; alternative 1 covers 
2174 miles; and alternative 2 covers 2150 miles. The Blair Road rail spur, as well as the 
on-site K-25 Site rail track, would require repair and maintenance to Class I Railway 
Standards for the life of the project. Figure 3 shows the preferred rail route from Oak 
Ridge to Envirocare. Figures B.4 and B.5 in Appendix B show alternate rail routes. 
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4. ENVIRONMENTAL IMPACTS 

The buildings where the stabilized mixed waste drums are stored are in an 
industrial area where loading, off-loading, and transportation of hazardous cargo are 
common. Some environmental resources would not be impacted by the proposed action 
(see Sect. 1.3). This section discusses the two remaining issues — health and safety and 
transportation risk. 

The transportation risk scenario presented in this document is based on calculations 
performed by Martin Marietta Energy Systems, Inc. (Energy Systems) using the 
RADTRAN computer model (Energy Systems 1993) (see Appendix C). 

4.1 HEALTH AND SAFETY 

4.1.1 No Action 

The no-action alternative would mean that the stabilized mixed waste drums would 
not be transported off-site and the waste would remain in permitted RCRA storage until 
another disposal option becomes available. 

The no-action alternative would not involve additional impacts to occupational 
health and safety. Drum movement may be required, and the use of forklifts may be 
needed for routine maintenance activities. Once all the waste is in approved RCRA 
storage, only standard industrial hazards would be encountered during inspections and/or 
movement of the waste. 

4.1.2 Proposed Action 

The stabilized mixed waste to be transported contains radionuclides and RCRA-
listed hazardous waste. The waste drums would contain mixed waste stabilized in the 
form of a solid piece of concrete; therefore, they would pose no threat of spill or leakage 
hazards or radioactive constituents to environmental pathways. The external radiation 
exposure rate from these drums is less than 0.04 mR/hour at a distance of 1 m. This 
exposure rate would not pose a health threat to workers since it is only 10 times normal 
background. Individuals exposed continually at that level would not approach 
administrative control limits for radiation and would barely exceed 1 % of the regulatory 
limits (DOE Order 5480.11). 
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A health physics radiological survey, consisting of smear samples of each drum 
surface, would be performed by the K-25 Health Physics Department prior to loading 
them into boxcars. K-25 workers performing various tasks associated with the marking, 
moving, handling, and transportation of these drums would be required to have 
specialized training consisting of, but not limited to, Radiation Worker Training, Frisker 
Training, Superfund Amendments and Reauthorization Act/Occupational Safety and 
Health Administration Training, and General Employee Training. 

Other equipment required for drum movement includes drum grappling clamp and 
chicken-beak attachments for the appropriate size forklift. Accidents during loading or 
unloading would most probably involve a drum being dropped from the forklift. Drum 
movement is considered a general occupational hazard. The consequences of dropping 
a drum could result in an injury or fatality. The problem of such an injury is very small 
based on information in Safety Assessment: Mixed Waste Disposal Initiative Proposed for 
Off-Site Shipment of Oak Ridge K-25 Site Pond Waste (Cotton 1993). 

Prior to any drum handling or drum movement associated with the proposed 
action, all project activities would be assessed by an independent Energy Systems 
Operational Readiness Review Board. All personnel loading the drums would be trained 
and knowledgeable about working with hazardous materials and radioactive materials. 
Standard operating procedures for loading hazardous materials would be followed. All 
personnel would be similarly trained and familiar with working with forklifts. 
Additionally, standard safety procedures must be followed on DOE sites. There would 
be a Work Plan and Health and Safety Plan in place prior to the commencement of any 
work. Prior to transport, forklift drivers would be briefed on safety precautions to be 
followed during drum movement. 

4.2 TRANSPORTATION IMPACTS 

4.2.1 No Action 

There would be no transportation impacts from implementation of this alternative. 

4.2.2 Proposed Action 

Impacts from accidents during transportation of the stabilized mixed waste to the 
disposal site may include: (1) radiological impacts, (2) chemical hazards associated with 
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exposure to the stabilized mixed waste, and (3) physical (i.e., mechanical) injury 
associated with accidents enroute. 

Radiological Impacts. After treatment, the stabilized mixed waste would still 
contain radioisotopes. Seven isotopes of U, Pu, Cs, Tc, and Np are present in 
measurable quantities. An analysis of radiological impacts associated with transport of 
the waste was performed by Energy Systems (1993). 

The INTERLINE computer code was used to analyze each rail transportation 
scenario. Travel time, travel distance, and population densities were inputs to the 
models. The RADTRAN 4 computer code was used to assess health risks (i.e., latent 
cancer fatalities) associated with each scenario. The incident-free risks depend on the 
assumed package dose rate, number of shipments, package dimensions, and distance and 
velocity of travel through each population zone. The accident risks depend on the 
package inventory, the probability of an accident of sufficient severity to release 
radioactive material, the fraction of material released, the fraction of material aerosolized, 
the aerosolized fraction that is respirable, and the dispersion of the material. 

The analysis considered both the risk associated with incident-free transportation 
(i.e., the radiation dose from the undisturbed shipments) and that associated with 
accidents in which container integrity might be compromised. Incident-free radiation 
dose estimates were made for both transportation crews and the population based on the 
dose rate at 1 m from the package surface. The total body dose was then converted to 
latent cancer fatalities using the International Commission on Radiological Protection's 
risk factor of 4E-04 latent cancer fatalities per person-rem for occupational exposure and 
5E-04 latent cancer fatalities per person-rem for exposure of the general public. 

Results indicate that there would be no fatalities from acute radiation exposure 
resulting from the worst-case hypothetical accident, primarily due to the low 
concentrations of radionuclides in the stabilized mixed waste. Furthermore, the number 
of latent cancer fatalities associated with the worst-case hypothetical accident for the 
waste shipments is 4.93E-07. The maximum exposure an individual would receive is less 
than 0.004% of the 360 mrem average annual effective dose received from natural 
background radiation sources. 

Hazardous Chemical Health Effects. Nine nonradiological chemical constituents 
were found in measurable quantities in the stabilized mixed waste. Table 3 shows the 
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Table 3. Accidental exposures to hazardous constituents in the 
stabilized mixed waste 

proposed for transport1 
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Arsenic, As 8.74E-02 2.19E-05 3.00E-04 7.28E-02 
Barium, Ba 2.90E-02 7.25E-06 7.00E-02 1.04E-04 
Cadmium, 
Cd 

3.70E-03 9.25E-07 5.00E-04 1.85E-03 

Chromium, 
Cr 

1.39E-02 3.48E-06 2.00E-02 1.74E-04 

Lead, Pb 4.39E-02 1.10E-05 N/A N/A 
Nickel, Ni 4.94E-01 1.24E-04 2.00E-02 6.18E-03 
Selenium, 
Se 

1.04E-01 2.61E-05 5.00E-03 5.21E-03 

Silver, Ag 1.33E-02 3.33E-06 5.00E-03 6.65E-04 
Mercury, 
Hg 

1.50E-03 3.75E-07 3.00E-04 1.25E-03 

EPA - U.S. Environmental Protection Agency 
RfD = reference doac 
SDI = subchrooic daily intake 

*Tbc methodology for these calculations were obtained from EPA 1989. 
» H e subebronic diily intake (SDI) assumes that 10% of the tool inventory is released, 5% is 

aerosolized, and 5% is respirable. 

measured average concentrations of these constituents. There would be no exposure to 
hazardous substances in the stabilized mixed waste during incident-free transport. Release 
values due to an accident in route were used to estimate the subchronic daily intake for 
humans, which was then compared to subchronic reference doses (RfDs) published by 
EPA. It was assumed that 10% of the total stabilized mixed waste inventory would be 
released during a severe hypothetical accident. 
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None of the estimated intakes of chemical constituents would equal or exceed the 
RfDs, which are considered the threshold intake above which adverse health effects might 
occur. Therefore, there is little potential for adverse health effects as a result of 
accidental exposure to the hazardous-listed constituents of the waste. 

Probability Associated with Mechanical Injury (Railroad Fatalities). Energy 
Systems has estimated the probability of a fatality as a result of a hypothetical rail 
accident. The most direct route from Oak Ridge, Tennessee, to Clive, Utah, via rail is 
2033 miles. An accident rate of 4.54E-06 accidents/train-mile was provided by DOE. 
It was assumed that the most likely accident involving non-DOE and non-railroad 
personnel is the rail-highway grade-crossing accident scenario. This type of train accident 
makes up approximately 3% of all rail incidents involving property damage and/or 
fatalities or personal injury. Therefore, the likelihood of having a train accident of this 
type is 1.35E-07 accidents per railroad mile. Applying the transport distance of 2033 
miles and the estimated 230 trips yields to a potential of 0.06 accidents that could likely 
result in a fatality. Further extrapolation shows that it would take approximately 4000 
shipments before the probability exists for having an accident that could result in a 
fatality at a grade crossing. Since a maximum of 230 shipments is estimated for the 
entire project under this scenario, the probability that a fatality would occur as a result 
of these shipments is extremely small. 
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5. REGULATIONS AND PERMITS 

5.1 RCRA CLOSURE REQUIREMENTS 

A November 1988 closure of all interim status surface impoundments at the K-25 
Site was required by a 1984 RCRA federal mandate. To satisfy this closure requirement, 
grout stabilization was chosen as the method of treatment for the K-1407-B and -C Pond 
sludge. This method involved the removal of all sludge and contaminated pond bottom 
clay or dirt. The intent was then to process the sludge into a durable, nonleachable 
concrete form (stabilized) for controlled, aboveground outdoor storage until final 
disposition. After grouting, the stabilized pond sludge was to qualify for delisting from 
hazardous to nonhazardous radioactive waste. Consequently, approximately 5.3 million 
gal (1,000,000 ft3) of sludge-type material were dredged from the ponds. 

Significant problems with both the grouted material and the untreated sludge 
occurred. The problems include ineffective grout fixation, excess water, corrosion of the 
steel drum containing both grouted and raw sludge, and improper storage permit 
conditions (for untreated sludge). In 1990, it was determined that the site was not in 
complete compliance with state and federal regulations. As a result of this 
noncompliance and due to the deteriorating condition of some of the drums, immediate 
cleanup action was implemented to prevent or minimize possible public health or 
environmental risks. The Pond Waste Management Project was created to address these 
problems and to provide storage facilities that comply with RCRA. The Pond Waste 
Management Project EA addresses efforts to dewater, overpack, and move the stabilized 
sludges to RCRA-permitted storage facilities (Warnock 1991; Cotton 1992). 

5.2 ENVIROCARE LICENSE 

Envirocare is licensed by the state of Utah for debris and bulk waste containing 
man-made and natural radionuclides. In addition, Envirocare is permitted by the state 
of Utah to accept certain hazardous waste for land disposal. The combination of the 
nuclear license and the RCRA Part B permit allows the facility to accept some stabilized 
mixed waste for burial. Envirocare may be able to accept "thirds mixed waste" under 
a national capacity variance. Many of DOE's remedial action stabilized mixed wastes fall 
into this category. Envirocare cannot accept solvent-containing, dioxin-containing, or 
California-listed waste because the national capacity variance does not apply to these 
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waste types. The facility can accept many of the waste types that DOE has identified for 
commercial disposal. In addition, Envirocare has applied to the Nuclear Regulatory 
Commission (NRC) for a license to permit the disposal of by-product material as defined 
under Sect. 11 .e.(2) of the Atomic Energy Act, as amended. Envirocare's RML has been 
amended to incorporate specific radionuclides that were not previously listed in their 
license. DOE Headquarters has approved an exemption to DOE Order 5820.2A before 
off-site transport and disposal of the waste could be implemented (DOE 1993). 

5.3 TRANSPORTATION REQUIREMENTS 

Transporting low-specific activity radioactive material is covered in 49 CFR 
173.425, which provides three alternative methods: (1) DOT Specifications 7A Type A 
packaging when transported in nonexclusive use vehicles [49 CFR 173.425, Sect, (b)]; 
(2) strong, right packages so there will be no leakage of material under conditions 
normally incident to transportation in exclusive-use vehicles [49 CFR 173.425, Sect, (b)]; 
and (3) bulk packaging without taking credit for packaging [49 CFR 173.425, Sect. (c)]. 

Section (b) of 49 CFR 173.425 specifies that: 

• material must be in strong, tight packages to prevent leakage of radioactive 
material under conditions normally incident to transportation; 

• packages must not have any significant removable surface contamination; 

• external radiation levels must comply with 49 CFR 173.441; 

• shipments must be loaded by consignor and unloaded by consignee from the 
conveyance or freight container in which it was originally loaded; 

• there must be no loose radioactive material in the conveyance; 

• shipments must be braced so as to prevent shifting under conditions normally 
incident to transportation; 

• the transport vehicle must be placarded appropriately; 

• the exterior of each package must be stenciled or otherwise marked 
"Radioactive-Low Specific Activity;" and 
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• specific instructions for maintenance of exclusive use shipment controls must 
be provided by the shipper to the carrier (these instructions must be included 
with the shipping paper information). 

When material is transported in bulk shipments and transported only in exclusive 
use closed vehicles: 

• only materials of low radioactive concentration not exceeding 0.001 mCi/g can 
be shipped; 

• shipments must be loaded by consignor and unloaded by consignee from the 
conveyance or freight container in which it was originally loaded; 

• there must be no leakage of radioactive material from the vehicle and external 
radiation levels must comply with the requirements of 49 CFR 173.441; 

• the transport vehicle must contain appropriate placard; 

• specific instructions for maintenance of exclusive-use shipment controls must 
be provided by the shipper to the carrier (these instructions must be included 
with the shipping paper information). 

Exclusive use vehicles will not be required for shipment of the waste drums since 
the external radiation dose rate at 1 m from the drums does not exceed 10 mrem/hour, 
as specified in 40 CFR 173. 

Initially, for transportation to Envirocare, these stabilized mixed waste materials 
were considered low-specific activity radioactive materials. However, shipments of 
RCRA F-006 waste with radioactivity less than 2 mCi/g are classified by the DOT as 
Class 9 Other Regulated Material-E (ORM-E). 

The proper shipping name is "Hazardous Waste, Solid N.O.S." Required 
containment of the material is in the packaging Group III Category. 49 CFR 173.240 
states that shipments can be made by rail in "sift-proof closed vehicles." The use of 
boxcars lined with plywood and polyethylene and DOT-approved drums to contain the 
waste far exceeds the DOT shipping requirements for this material. 

The waste contained in the drums is classified as stabilized mixed waste because 
of the radioactive constituents and is classified under RCRA regulations as listed 
hazardous waste. Because these waste shipments are classified as low-specific activity 
material, as defined in 49 CFR 173.403(n), and an F006 waste material, as defined in 
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40 CFR 261, the material is considered stabilized mixed waste and meets the DOT 
defining criteria of a radioactive material and Class 9 ORM-E. By definition, an ORM-E 
material is a material that is not included in any other hazard class but is subject to DOT 
transportation regulations. 

5.4 REGULATORY REQUIREMENTS 

The waste contains both a RCRA-regulated component and a radioactive 
component. Regulations require that the waste be managed according to the RCRA rules 
and in accordance with requirements of DOE and NRC. The RCRA requirements are 
further defined by the LDRs as published in 40 CFR 268. The radioactive components 
must meet the requirements of several DOE orders while on the DOE sites and the NRC 
requirements once delivered to the commercial disposal site. The radioactive components 
include some special nuclear materials as well as non-special nuclear material 
components. 

The LDR requirements specified in 40 CFR Part 268 require that waste with 
RCRA constituents be treated to recognized standards prior to land disposal of the treated 
residues. These same requirements apply to the stabilized mixed waste considered as part 
of the commercial disposal procurement activity. Treatment methods consist primarily 
of stabilization, encapsulation, and thermal treatment. These methods are selected due 
to their ability to render a substance that will have a minimal threat of contamination to 
the environment. Typical treatment for sludges (such as the K-25 Pond Waste 
Management Project sludges) is to mix them with grout to create a solid, stable waste 
form that would make recovery of any individual constituent difficult. 

Waste considered as a candidate for this contract would be characterized and 
screened to verify that the vendor's site licenses, permits, and other acceptance criteria 
are being met. One of the criteria to be met is that stipulated by the LDR requirements. 
In general, the regulations governing the management of LDR-characterized waste require 
that they be treated to immobilize the hazardous constituents by some method such as 
stabilizing the waste with grout, incinerating the waste, or making the glass-based waste 
form using the waste along with an agent such as silica. Prior to land disposal, these 
wastes must be stabilized with no free liquid. The waste must be packaged in containers 
that meet the DOT requirements for transport to the disposal site. 
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5.5 WASTE CHARACTERIZATION 

Stabilized waste cubes prepared during the waste stabilization effort were analyzed 
to determine whether the waste cubes met the regulatory requirements for land disposal. 
The analytical results of the waste cubes indicated that they: 

• met LDR requirements, 

• met TCLP limits, 

• were determined not to be characteristic hazardous waste, and 

• were determined not to be California-listed waste. 

These results indicate that commercial disposal of the waste, from the standpoint 
of hazardous listed constituents, is viable at a permitted/licensed stabilized mixed waste 
disposal site. Additional sampling of the waste has been conducted at the K-25 Site to 
determine whether the stabilized cube samples are representative of the stabilized drum 
population and to quantify the concentration of each radionuclide present in the waste. 
The radionuclide analysis is very important from the standpoint of ensuring that die 
concentration of individual radionuclides are below the accepted limits outlined in the 
Envirocare RML and determining the concentration of special nuclear materials in each 
dram. The special nuclear materials must be calculated to determine whether the drums 
and proposed number of drums in each shipment meet Envirocare's special nuclear 
materials acceptance criteria. The sampling effort has been completed and preliminary 
analytical data suggest that the waste is still a-viable candidate for off-site disposal. 

5.6 ENVIROCARE WASTE MANAGEMENT 

The method of management at Envirocare is expected to be land disposal. The 
facility is expected to receive waste from the DOE site included under the scope of this 
contract as well as from commercial customers. The Statement of Work would require 
that the vendor use a trench method of disposal and maintain records for the waste 
shipped from the DOE sites as part of the required reporting under the terms of the 
contract. However, the contract would also require that the waste from the DOE site 
would not be placed in isolated trenches specifically to isolate the DOE waste. 
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The waste would be shipped to the disposal facility from the K-25 Site in the 
appropriate shipping containers. Upon receipt at the disposal facility, the waste would 
likely be staged for a period of time to verify that the documentation is correct and that 
the waste is certified through a specified sampling and analytical program. Once the 
waste certification process is complete, Envirocare would be required to landfill the waste 
according to the permit requirements for their site. The engineered trenches would be 
excavated to depths prescribed by the permit and license, appropriately lined, and when 
filled, capped with an impermeable cover to mitigate water infiltration. The trenches 
would be under continuous surveillance during the operating life. 

It might be argued that there is the potential for future liability under the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
as a result of using a private facility for the disposal of DOE waste. However, potential 
CERCLA liability to DOE from its use of a commercial facility for radioactive and 
stabilized mixed waste disposal does not appear to be different from potential CERCLA 
liability connected with DOE's current use of commercial facilities for chemical and 
polychlorinated biphenyl waste disposal. 

5.7 OTHER REGULATORY CONSIDERATIONS 

Under RCRA regulations, waste packaging must meet all DOT regulations. It is 
anticipated that die Tennessee Department of Environment and Conservation must 
approve a temporary waiver to stage the drums in an unpermitted waste pile area outside 
Buildings K-31 and K-33. 

Under the Tennessee Oversight Agreement, Attachment B, "DOE Action Items," 
Sect. B.2, "Transportation of Radioactive Material," DOE agreed to notify the state of 
Tennessee when shipments of radioactive materials are received onto or leave ORR. The 
state of Tennessee has expressed an interest in reviewing appropriate planning 
documentation prior to any shipments leaving ORR. 

Shipments of the waste from the K-25 Site to Envirocare by rail would require that 
the Blair Road rail spur be upgraded to the requirements of a Class I Railroad, as defined 
by the Federal Railroad Administration Track Safety Standards as defined by 49 CFR 
213. Improvements to the rail spur were initiated in the second quarter of FY 1993. 
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6. AGENCIES CONSULTED 

The following agencies were consulted during the preparation of this EA. 

• U.S. Fish and Wildlife Service, Cookeville, Tennessee. 

• Tennessee State Historical Preservation Office, Nashville, Tennessee. 
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Appendix A 

CONSULTATION LETTERS 





TENNESSEE HISTORICAL COMMISSION 
701 BROADWAY • 

DEPARTMENT OP ENVIRONMENT AND CONSERVATION 
NASHVILLE. TENNESSEE 37243-0442 

July 7. 4993 

Ray Moore 
Environmental Protection 
P. 0. Box 2001 
Oak Ridge, Tennessee 37831-8739 

Re: DOE. SHIPHENT/K-25 POND WASTE/OFF-SITE. OAK RIDGE, ROANE COUNTY, 
Dear Mr. Moore: 
The above-referenced undertaking has been reviewed pursuant to Section 106 of the 
National Historic Preservation Act for compliance by the participating federal 
agency or applicant for federal assistance. Procedures for iaplenenting Section 
106 of the Act are codified at 36 CFR 800 (51 PR 31115. Septenber 2, 1986) 
Based on the documentation submitted, it is our opinion that due tD the location, 
scope and/or nature of the undertaking, and/or the tlze of the area of project 
Impact, the undertaking will have no effect on National Register of Historic 
Places listed or eligible properties either because none exist in the area of 
project impact or because the undertaking will not alter any characteristics of 
an identified.eligible or listed property which qualify the property for listing 
in the National Register, or alter such property's location, setting or U6e. 
Therefore, this office has no objections to proceeding with the project. 
If ycu are applying for federal funds, license or perait, you should subait this 
letter as evidence of conpliance with Section 106 to the appropriate federal 
agency, which, In turn, should contact this office as required by 36 CFR BOO. If 
you represent a federal agency, you should sub*it a fornal deterninatlon to this 
office for consent. Questions or consents should be directed to Joe Garrison 
(615)532-1559. Your cooperation is appreciated. 
Sincerely, 

Herbert L. Harper (/ 
Executive Director and 
Deputy State Historic 

Preservation Officer 

HLH/Jyg 
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Appendix B 

ALTERNATIVE SHIPMENT ROUTES 



Legend 
Bate Route i 

KVnimVNvamRWH-n 

Fig. B.l. Highway base truck route. 
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Legend 
Alternative 1 

Fig. B.2. Highway alternative 1 (truck route). 

D930224.2PS5I 10/25/93 



IHIflghweiy @to®rnieiftiv® 2 (truck r@uft®). 

*Vmt*nrug\aKxnxv»-i»-M 

Fig. B.3. Highway alternative 2 (truck route). 
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Legend 

Railway alternative 11 route. 

Norfolk Southern ' 
Chicago and North Weatera 
Union Pacific 

*\ja*t«mvn\w<Bon\*-i»-M 

Fig. B.4. Railway alternative 1 route. 
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Railway alternative 2 r@yt©. 

Norfolk Southern i 
Chicago and North Western! 
Union Pacific 

KVnuvrar\»\<aaOTiv>-i»-M 

Fig. B.5. Railway alternative 2 route. 
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Appendix C 

RAIL ACCIDENT RISK ANALYSIS 



fotroduction 
l i e Mixed Waste Disposal Initiative Project is charged with moving drums of waste from K-

25 to Clfve, Utah for disposal. The drums will be shipped by rail in using 5 boxcars per each 
locomotive engine. A shipment consists of approximately 5400 ft5 of cither stabilized or raw waste. 
The travel route passes through Kansas Gty. This analysis quantifies the risk, that is, probability and 
consequence, from collision or impact accidents for each shipment Risks from fire and radiation are 
not addressed i s this analysis. 

Calculations 
Risk is the product of probability and consequence. Risk was calculated using accident data 

from NUREG/CR-4829.1 Similar methodology to that found in the NUREG was also used. For 
instance, NUREG/CR-4829 uses the following equation to calculate annual risk. 

Annual Risk = accidentsAnile X milcs/shipment X shipments/year X release/accident 

This analysis calculated risk per shipment instead of signal risk since *wm«l risk will fluctuate 
depending on the number of shipments in a given year. Abo, accident consequence was roughly 
estimated using information on population densities and rail accidents. Therefore, the equation for 
annual risk was modified to calculate risk per shipment, given by the following equation. 

R&S>crstif>oat = accidents/mile X miles/shipment X consequence 

The variables in the risk per shipment equation use the following information. 

Train Accident Rates 

Federal law requires tram accidcntfaddcnt reports to be filed monthly. A train accident is 
any event involving on-track equipment that results in damage to track and railroad equipment at or 
above a certain dollar amount threshold. Death or injury is not explicitly called out but one could 
assume that death or injury could result in some of these instances. In 1991 the reporting threshold 
was $6300 and » adjusted every year to reflect inflationary changes. The accident rate is estimated 
to be 4J54E-06 ecritetttsArain-mfle. Accident rates were provided by DOE. 2 
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Shipment Statistics 

Each shipment by rail consists of 5 boxcars of waste The route from Oak Ridge, Tn to dive ,Utah 

is 2033 miles. 

Consequences . 

The basis for defining consequence categories was taken from Volume 2 of NUREG/CR-
4829, pp. C-l to C-10. Consequences resulting in death arc limited to the public at large not 
employed by the railroad or DOE. 

Information on train accidents was used in the consequence analysis. Accidents are divided 
into 4 levels of severity - collisions, derailments, rail-highway grade-crossing accidents, and other 
accidents. Since the transportation of passengers is a small percentage of the railroad business', these 
possible deaths will not be evaluated at this time. It is assumed that the DOE train is not 
transporting passengers. Thus the most likely accident involving non-DOE or non-railroad personnel 
is the rail-highway grade-crossing accident. Rail-highway grade-crossing accidents make up 
approximately 3% of all train accidents. Thus the probability of having a train accident of this type 
is 4.54E-06 accidents/mile X 0.03 or L36E-07 accidents/mile, With each range of velocities there is 
sorac probability that death will occur. A mortality distribution (Table 2) was developed to estimate 
the number of deaths that might result from a train striking a motor vehicle at a crossing. 

Table 2 • Mortality Distribution 

Velocity (mph) Probability of 
Mortality 

0-9 0.01 

10+ 025 

20+ 035 
30+ 0.50 

40+ 0.80 

50+ 0.95 

C-2 



Thus the consequence due to rail-highway grade-crossing accidents of a single shipment may be 
calculated: 

Consequence * (# of crossings) X' (Probability of mortality at crossing speed) 

For a given shipment risk can be broken down into probability and consequence with consequence 
being ao-estimate of fatalities. For example, using information from the previous paragraphs and 
assuming 50crossings and a train velocity 30 mph at the crossing and assuming one person per vehicle 
the gives the following result: 

Riskp„ ̂ p^, , « accidentsAnilc X railcs/shipment X consequence 
* 136E-07 acc/mi X 2033 mi X 50 crossings X 0.5 deaths/crossing 
~ 2.76E-05 probability of 25 deaths, or 
« 1JSE-04 probability of 5 deaths, or 
* 6.9E-04 probability of 1 death. 

Results 
From the results it is estimated that one death will result per 1500 shipments for the rail-highway 
grade crossing accident using these assumptions: 1.36E-07 acridcats/train miles, 2033 miles travelled, 
50 crossings, and a 30 mph velocity for the train. It is important to realize that these results are 
applicable to other types of cargo shipped by rail. The risk associated with impact is not tied to 
specific properties possessed by the freight. The risk per shipment equation uses variables that are 
general to rail transportation and do not differentiate between cargo types. 

fofaencc? 

2. miRB.G/CR^839r UOP.20733. Shirromp Container Response to Severe Highway and Railway 
Accident Conditions. Lawrence Livennore National Laboratory. 

2. E-mail from Alice R. Belt to Douglas F. Stanccll (DOE-OR transportation engineer) on 12-17-92. 
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