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Rad Impacts, Nonsevere Accidents 

• Making conservative assmnptions when there is doubt about the exact 
nature of the processes and events taking place. 

1-7 

In most instances, the desire to provide a best estimate has been counterbalanced by the 
desire to be conservative. In some cases, however, the estimates presented might be overly 
conservative. One example is the estimated doses and health effects to the maximally exposed 
off-site individual from the ingestion pathway. It is not realistic to assume that, for all accidents 
analyzed, these individuals stay in the worst possible place at the site boundary, are unprotected 
throughout the accident, and continue to live there for an entire year consuming only locally 
grown food. Thus, considering this and all other conservative assmnptions that have been made 
to estimate the source terms and environmental transport of radionuclides, the impacts estimated 
for maximally exposed off-site individuals are considered to be very conservative. 

For population exposures, it has been assmned that the wind blows in the worst possible 
direction during the entire accident and that the people exposed and all the vegetation are 
always directly under the plume centerline. It was also assumed that all dietary needs of 
exposed persons were obtained from the sector in which they live (which is the worst of the 
16 sectors around the facility where the accident is postulated to occur). No mitigating 
conditions in terms of evacuation, sheltering, or food interdiction were assumed. Considering 
these assumptions and other conservative assumptions made in the selection of accident 
sequences, calculation of source terms, and estimation of environmental transport and human 
consumption, the final estimates of population doses and health effects presented in this EIS are 
conservative (even though the meteorological conditions used represent median conditions). 

The amount of conservatism is relatively smaller in the impacts estimated for maximally 
exposed colocated workers than for the maximally exposed off-site individual and off-site 
population because the ingestion pathway was not evaluated for the colocated workers. Most 
site evacuation plans call for evacuation of workers from the site in the event of a serious 
accident in much less than 2 hours. It is also likely that these personnel could be sheltered 
on-site, which would reduce their inlmlation and external exposure doses. Because of these 
factors, the impacts to maximally exposed colocated workers presented in this EIS are also 
considered to be conservative. 

Another major area of uncertainty for the nonsevere accident analyses is the lack of well
defined designs for the proposed facilities (Section 5.1.7.2). The design process is being carried 
out to ensure that any potential impacts from these postulated accidents are within any 
applicable guidelines and as low as reasonably achievable. Therefore, at this point, the 
nonsevere accident impacts presented in this EIS should be viewed as upper bound estimates 
of probable impacts. 

I.3 RADIOLOGICAL IMPACTS FROM POSTULATED NONSEVERE 
ACCIDENTS AT REACTORS 

I.3.1 Accident Descriptions 

For each reactor technology (HWR, LWR, and MHTGR), the postulated nonsevere 
accidents and the environmental source terms of radioactive materials for these accidents were 
considered to be the same at each of the tlu·ee sites. There might be differences among the sites 
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(e.g., seismic hazard potentials) that would require design modifications so that accident 
frequencies and source terms for a given reactor type would be the same for all sites. 
Alternatively, the same reactor might be designed such that the source terms and consequences 
of the postulated accidents might differ from one site to the next. These differences, however, 
are not expected to be viewed as major contrasts among the sites and are not considered in this 
EIS. Therefore, the accidents described in Sections 1.3.1.1, 1.3.1.2, and 1.3.1.3 and the source terms 
listed in Section 1.3.2 apply to all sites. 

Nonsevere accidents are categorized by their relative frequency of occurrence. Moderate 
frequency events are events that are reasonably expected to occur once during any year of 
reactor operations, infrequent events are reasonably expected to occur once during the plant's 
lifetime, and limiting faults are highly unlikely events that are not expected to occur during the 
plant's lifetime. 

The analysis for LWR nonsevere accidents included consideration of the standard list 
of prescriptive accidents usually presented for commercial LWRs. The analysis for HWR and 
MHTGR nonsevere accidents included a spectrum of conservative accidents that bounds the 
impacts of such accidents. For this reason, the munber of nonsevere accidents analyzed for the 
L WR is larger than the number analyzed for the HWR and MHTGR. 

I.3.1.1 HWR Accidents 

The postulated HWR nonsevere accidents considered for evaluating environmental 
consequences and the expected frequency classes of these accidents are listed in Table 1.1.* A 
short description of each accident is given below. More detailed information regarding these 
accidents, as well as other accidents considered but determined to have fewer impacts, is given 
in Section 5.3 of WSRC (1991a) and in Bickford (1990a-c). The accident identification (JD) codes 
listed in Table l.1 are used throughout this appendix in lieu of long names for accidents. The 
HWR facility is described in Section 2.1.3.l and Appendix A of this EIS. 

Detritiation System Failure (HWRl) 

The heavy-water processing facility is a support facility located at the HWR site. This 
facility includes systems for the isotopic and chemical purification of the heavy-water primary 
coolant/moderator and also includes a detritiation module. The detritiation equipment will 
collect and concentrate tritium produced in the heavy-water coolant/moderator during routine 
HWR operations. A nonsevere accident (HWRl) is postulated in which a storage vessel for 
tritimn gas fails during operation of the heavy-water processing facility, resulting in release to 
the environment of 3 x 105 Ci of tritium (maximum allowable inventory in the vessel). 

*For readability, all tables are presented in sequence at the end of the text in this appendix. 
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Large-Break Loss-of-Coolant Accident for Tritium- and 
Plutonium-Producing Core (HWR2) 

1-9 

A large-break loss-of-coolant accident (HWR2) can release a significant quantity of 
primary heavy-water coolant into the reactor containment building. Radioactive material present 
in the coolant may then be available for release from the contairunent building to the 
environment. 

Heat Exchanger Tube Ruphtre (HWR3) 

An accident involving the rupture of a heat exchanger tube (HWR3) will allow primary 
heavy-water coolant to pass into the secondary-side coolant. Entrained radioactive material may 
then be released from the secondary-side coolant into the envirorunent via the intake basin. 

Charge-and-Discharge Mishap with Tritium-Producing Charge (HWR4) 

In the HWR, fuel is assumed to be discharged from the reactor into a hot cell refueling 
canyon above the reactor head using a computer-controlled remote crane. The fuel is then 
transferred in air, but with water cooling, to a light-water-filled canal and then moved 
submerged in water to a storage and disassembly area. During this transfer operation, the 
potential exists for failure of the crane motive system and the water delivery system used to cool 
the fuel, leading to melting of one assembly in the atmosphere of the hot cell canyon. In this 
accident, such failures are postulated to occur during the charge-and-discharge operations of an 
irradiated fuel assembly containing trititun targets. 

Charge-and-Discharge Mishap with Plutonium-Producing Charge (HWRS) 

Accident HWR5 is the same as HWR4, except that it involves an assembly containing 
plutonitun targets instead of tritium targets. 

1.3.1.2 LWR Accidents 

The postulated LWR nonsevere accidents considered for evaluating environmental 
consequences and the expected frequencies of occurrence of these accidents are listed in 
Table l.2. A short description of each accident is given below. More detailed information 
regarding these accidents is given in Section 5.1 of WHC (1990a). The accident ID codes listed 
in Table l.2 are used throughout this document in lieu of long names for accidents. 

Two types of LWR core designs are considered: trititun getter-barrier core and 
plutonium core. The accidents listed in Table l.2 apply to both core designs. The letter "A" is 
appended at the end of the accident designation when it refers to the tritium getter-barrier core 
and the letter "C" when it refers to the plutonium core. For example, LWRlA refers to the 
tritium getter-barrier core and LWRlC to the plutonium core. 
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Equipment Leakage or Malfunction Resulting in Release of 25% 
of the Normal Inventory of a Waste-Gas Decay Tank (LWRl) 

The waste-gas decay tanks are located in the waste processing area. These tanks accept 
gases stripped from reactor coolant and provide holdup to allow for radioactive decay. Accident 
L WRl is postulated to occur through a pipe leak that is undetected for a time sufficient to result 
in the release of 25% of the normal tank inventory. 

Equipment Leakage or Malfunction Resulting in Release of 100% 
of the Normal Inventory of a Waste-Gas Decay Tank (LWR2) 

In accident LWR2, one of the waste-gas decay tanks is assmned to rupture, releasing 
100% of its inventory. 

Off-Design Transients that Induce Fuel Failures above Those Expected 
and Steam Generator Leak Combined with Station Blackout (LWR3) 

Two classes of events are included in accident LWR3. The first class pertains to an 
incident in which a core transient might induce additional fuel failures and an increased release 
of effluents to the atmosphere through the main condenser exhaust; such an incident would 
occm· if a primary-to-secondary leakage ex is ts in the steam genera tor. The second class pertains 
to an incident in which secondary-system steam is released through the steam relief valves either 
due to valve malfunction or loss of load. This second class of events will not result in primary 
transients severe enough to cause additional fuel failures. Station blackout is the limiting case 
for both classes of events because it results in maximum steam dump from the secondary side. 
It is analyzed on the assmnption that there will be additional fuel failures in the core. 

Steam Generator Tube Ruphtre (LWR4) 

The steam generator tube ruphue (accident LWR4) is defined as the complete severance 
of one steam generator tube while the reactor is operating at full power. The complete severance 
of a steam generator tube will allow fission products in the primary-system coolant to 
contaminate the secondary-side coolant. This will lead to the release of radioactive material to 
the environment by way of the condenser off-gas and venting of the secondary system. 

Refueling Accident· Fuel Assembly Drop (LWRS) 

Equipment design is of major importance in preventing the dropping of fuel assemblies. 
For example, inadvertent disengagement of a fuel assembly from the fuel handling machine is 
prevented by positive grappling design feahll'es. The maximum elevation to which the fuel 
assemblies can be raised is limited by the design of the fuel handling hoists and manipulators. 
In addition, a mechanical stop prevents the hoist from raising fuel above the point where just 
enough water is available for shielding. Hence, at no time during the transfer from the reactor 
core to the spent fuel storage rack is a fuel assembly removed from wa !er. 
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M.3.3 SRS Operations Waste 

M.3.3.1 Waste Produced by the HWR Technology at SRS 

M-17 

This section describes the upper-bound waste volumes generated by operating an HWR 
and associated facilities at SRS. The effects of such operations on SRS waste management 
facilities are discussed in Section 5.4.10. Waste management flow diagrams for both the tritium 
production and plutonium production modes are presented in Figures M.40 through M.45. 

High-Level Waste (HWR, SRS) 

A total of 2000 m3/yr (P) of liquid HLW would be generated from the processing of 
spent driver fuel and targets from NPR operations. Processing in the waste tanks would yield 
about 150 m3 /yr (P) of insoluble sludge solids that would be combined with 240 m3 /yr (P) of 
washed precipitate slurry before being converted to 30 m3 /yr (P) of borosilicate glass in the 
Defense Waste Processing Facility. Decontaminated waste salt solutions would be immobilized 
as 6,400 m3 /yr (P) of saltstone for on-site disposal. A total of 3,400 m3 /yr (P) of evaporator 
overheads from waste concentration operations would be treated and discharged to on-site 
streams. 

Transuranic Waste (HWR, SRS) 

The TRU waste generated at the fuel and target processing facilities would be processed 
and packaged at the Transuranic Waste Facility. Prior to off-site disposal, the packaged TRU 
waste would be sent to the Waste Certification Facility to be certified as complying with TRU 
waste acceptance criteria for WlPP. The HWR teclmology would generate 220 m3 /yr (P) of 
prncessed, packaged TRU waste. This waste would include contaminated spent clothing, 
high-efficiency particulate air filters, extraction resins, scrap equipment, and laboratory 
glassware. The processing of TRU waste would remove 100 m3 /yr of the initial waste from the 
TRU waste category. This material would then be routed and handled as LLW. The 110 m3 /yr 
(P) of TRU waste is proposed to be disposed of off-site at the WIPP facility. 

Low-Level Waste (HWR, SRS) 

The HWR facilities technology would generate 51,000 m3 /yr (P) of liquid LLW. from 
NPR processing facilities. As a result of the various processes of the F- and H-Area Effluent 
Treatment Facility (e.g., particulate and carbon filtration, ion exchange, and reverse osmosis), the 
liquid waste would be separated into 680 m3 /yr (P) of solid LLW and 63,000 m3 /yr (P) of treated 
effluent. The LLW from this facility would be converted into a saltstone slurry and ultimately 
solidified into 880 m3 /yr (P) of LLW that would be disposed of on-site at the Saltstone Facility 
Disposal Vaults (Z Area). The treated effluent would contain radionuclides at levels that would 
not exceed discharge criteria under the National Pollutant Discharge Elimination System. 
Overall, HWR facilities would produce 7,200 m3 /yr (P) of processed LLW (to be disposed of at 
the Saltstone Facility Disposal Vaults [Z Area]) and 3800 m3 /yr (P) of solid LLW (to be packaged 
and sent to the Burial Grotmd Expansion for disposal). 
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Mixed Waste and Hazardous Waste (HWR, SRS) 
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Mixed waste would be processed tlu·ough the planned Hazardous/Mixed Waste 
Disposal Facility. Mixed waste generated at the various NPR facilities would be sorted into 
several waste streams. Nonincinerable solid mixed waste that could be packaged for burial 
would be routed directly to above-grade concrete storage vaults. Combustible mixed and/ or 
hazardous waste would be incinerated and prepared for disposal at the Consolidated Incinerator 
Facility. The processing would reduce the waste volume by approximately 95%. The ash from 
incineration would then be immobilized in grout and disposed of in concrete storage vaults. 
After processing, the total amount of disposable mixed and hazardous waste generated by NPR 
operations would be 570 m3 /yr (P). 

Other Waste (HWR, SRS) 

The HWR input of other waste to the site landfill would be 2,300 m3 /yr (P), which 
represents a 9% increase in the landfill waste stream. Nomadioactive liquid waste generated by 
HWR facilities would include sanitary waste, as well as blowdown water and noncontact water 
from reactor facilities. Such wastes are discharged without treatment in accord with applicable 
rules and regulations. A total of 31,000 m3 /yr (P) of liquid sanitary waste would be treated and 
discharged to on-site streams. 

M.3.3.2 Waste Produced by the LWR Technology at SRS 

This section describes the upper-bound waste volumes generated by operating an LWR 
and associated facilities at SRS. The effects of such operations on SRS waste management 
facilities are discussed in Section 5.4.10. Waste management flow diagrams for both the tritium 
production and plutonium production modes are presented in Figures M.46 through M.51. 

High-Level Waste (LWR, SRS) 

A total of 1,100 m3 /yr (T) of liquid I-!LW would be generated from the processing of 
spent fuel from NPR operations. Processing in the waste tanks would yield about 82 m3 /yr (T) 
of insoluble sludge solids that would be combined with 120 m3 /yr (T) of washed precipitate 
slurry before being converted to 15 m3 /yr (T) of borosilicate glass in the Defense Waste 
Processing Facility. Decontaminated waste salt solutions would be immobilized as 3,400 m3 /yr 
(T) of saltstone for on-site disposal. A total of 1,800 m3 /yr (T) of evaporator overheads from 
waste concentration operations would be routed to effluent treatment. 

Transuranic Waste (LWR, SRS) 

The TRU waste generated at the fuel and target processing facilities would be processed 
and packaged at the Transuranic Waste Facility. Prior to off-site disposal, the packaged TRU 
waste would be sent to the Waste Certification Facility to be certified as complying with TRU 
waste acceptance criteria for WIPP. The LWR teclrnology would generate 230 m3/yr (P) of 
processed, packaged TRU waste. This waste would include contaminated spent clothing, high
efficiency particulate air filters, extraction resins, scrap equipment, and laboratory glassware. 
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The processing of TRU waste would remove 50% of the initial waste from the TRU waste 
category. This material would then be routed and handled as LLW. The 110 m3 /yr (P) of TRU 
waste would ultimately be disposed of off-site at the proposed WIPP facility. 

Low-Level Waste (LWR, SRS) 

The LWR technology would generate 22,000 m3 /yr (P) of liquid LLW from NPR 
processing facilities. As a result of the various processes of the F- and H-Area Effluent 
Treatment Facility (e.g., particulate and carbon filtration, ion exchange, and reverse osmosis), the 
liquid waste would be separated into 280 m3 /yr (P) of solid LLW and 27,000 m3 /yr (P) of treated 
effluent. The solid LLW from this facility would be converted into a saltstone slurry and 
ultimately solidified into 365 m3 /yr (P) of LLW that would be disposed of on-site at the Salts tone 
Facility Disposal Vaults (Z Area). The treated effluent would contain radionuclides at levels that 
would not exceed discharge criteria under the National Pollutant Discharge Elimination System. 
Overall, LWR facilities would produce 3,400 m3/yr (T) of processed solid LLW (to be disposed 
of at the Saltstone Facility Disposal Vaults [Z Area]) and 4,100 m3 /yr (T) of solid LLW (to be 
packaged and sent to the Burial Ground Expansion for disposal). 

Mixed Waste and Hazardous Waste (LWR, SRS) 

Mixed waste would be processed through the planned Hazardous/Mixed Waste 
Disposal Facility. Mixed waste generated at the various NPR facilities would be sorted into 
several waste streams. Nonincinerable solid mixed waste that could be packaged for burial 
would be routed directly to above-grade concrete storage vaults. Combustible mixed and/ or 

hazardous waste would be incinerated and prepared for disposal at the Consolidated Incinerator 
Facility. The processing would reduce the waste volume by approximately 95%. The ash from 
incineration would then be inunobilized in grout and disposed of in concrete storage vaults. 
After processing, the total amount of disposable mixed and hazardous waste generated by NPR 
operations would be 480 m3 /yr (TP). 

Other Waste (LWR, SRS) 

The LWR input of other waste to the site landfill would be 3,800 m3 /yr (T), which 
represents a 14% increase in the landfill waste sh·eam. Nonradioactive liquid waste generated 
by LWR facilities would include sanitary waste, as well as blowdown water and noncontact 
water from reactor facilities. A total of 51,000 m3 /yr (T) of liquid sanitary waste would be 
h·eated and discharged to on-site streams. 

M.3.3.3 Waste Produced by the MHTGR Technology at SRS 

This section describes the upper-bound waste volumes generated by operating an 
MHTGR and associated facilities at SRS. The effects of sucl1 operations on SRS waste 
management facilities are discussed in Section 5.4.10. Waste management flow diagrams for 
both the tritium production and plutonimn production modes are presented in Figures M.52 
through M.57. 
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Approximately 2,000 m3 /yr (P) of liquid J-ILW would be generated from the processing 
of spent fuel from NPR operations. Processing in the waste tanks would yield 150 m3 /yr (P) of 
insoluble sludge solids that would be combined with 240 m3 /yr (P) of washed precipitate slurry 
before being converted to 29 m3 /yr (P) of borosilicate glass in the Defense Waste Processing 
Facility. Decontaminated waste salt solutions would be immobilized as 7,200 m3 /yr (P) of 
saltstone for on-site disposal. A total of 3,400 m3 /yr (P) of evaporator overheads from waste 
concentration operations would be routed to effluent treatment. 

Transuranic Waste (MHTGR, SRS) 

The TRU waste generated at the fuel and target processing facilities would be processed 
and packaged at the Transuranic Waste Facility. Prior to off-site disposal, the packaged waste 
would be sent to the Waste Certification Facility to be certified as complying with TRU waste 
acceptance criteria for WlPP. The MJ-ITGR teclmology would generate 260 m3 /yr (P) of 
processed, packaged TRU waste. This waste would include contaminated spent clothing, high
efficiency particulate air filters, extraction resins, scrap equipment, and laboratory glassware. 
The processing of TRU waste would remove 126 m3 /yr of the initial waste from the TRU waste 
category. This material would then be routed and handled as LLW. The 150 m3 /yr (P) of TRU 
waste would ultimately be disposed of off-site at the proposed WlPP facility. 

Low-Level Waste (MHTGR, SRS) 

The MHTGR technology would generate 51,000 m3 /yr (P) of liquid LLW from NPR 
processing facilities. As a result of the various processes of the F- and I-I-Area Effluent 
Treatment Facility (e.g., particulate and carbon filtration, ion exchange, and reverse osmosis), the 
liquid waste would be separated into 680 m3 /yr(!') of solid LLW and 63,000 m3 /yr(!') of treated 
effluent. The solid LLW from this facility would be converted into a saltstone slurry and 
ultimately solidified into 875 m3 /yr (P) of LLW that would be disposed of on-site at the Saltstone 
Facility Disposal Vaults (Z Area). The treated effluent would contain radionuclides at levels that 
would not exceed discharge criteria under the National Pollutant Discharge Elimination System. 
Overall, MHTGR facilities would generate 12,000 m3 /yr (P) of solid LLW. The combustible 
portion of this waste, 7,200 m3 /yr (P), would be processed at the Consolidated Incinerator 
Facility. Ultimately, 5,400 m3 /yr (P) of processed solid LLW would be disposed of in on-site 
vaults. 

Mixed Waste and Hazardous Waste (MHTGR, SRS) 

Mixed waste would be processed tlu·ough the pla1med Hazardous/Mixed Waste 
Disposal Facility. Mixed waste generated at the various NPR facilities would be sorted into 
several waste streams. Nonincinerable solid mixed waste that could be packaged for burial 
would be routed directly to above-grade concrete storage vaults. Combustible mixed and/ or 
hazardous waste would be incinerated and prepared for disposal at the Consolidated Incinerator 
Facility. The processing would reduce the waste voltune by approximately 95%. The ash from 
incineration would then be immobilized in grout and disposed of in concrete storage vaults. 






























































































































































































































































































































































