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- TRANSPORTATION RISK 

4 Tables L-1 through L-29 provide the detailed analysis results for Factor 5. Factor 5 evaluates 
5 human health impacts associated with the transportation of contact-handled (CH) and remote- 
6 handled (RH) transuranic (TRU) waste to the Waste Isolation Pilot Plant (WIPP). Impacts are 
7 presented for the baseline and engineered alternativdconfiguration combinations on a 
a per-shipment and cumulative WlPP lifetime basis. The analysis methodology, results overview, 
9 and conclusions are presented in Section 3.5. 
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TABLE L-l 

RADIOLOGICAL DOSES PER SHIPMENT 
FOR CH-TRU WASTE 

BASELINE 

A02ident 
Incident-Free Doses Risk Dose 

Waste To Rwte 
Origin Segment Crew Public Max Individual Public 
S i  Destination (person-rem) (person-ram) @em) (person-rem) 

Major CKTRU Waste S i  

HANFORD WlPP 1 .O6xlOQ' 6.36~10~' 5.45x10- 1.78x10°9 

INEL WlPP 8.81x10- 5.27~10" 5.86x104 597x1 0- 

LANL WlPP 1.01x10~ 6.1 4x1 0- 2.81x10- 6.54x10' 

RFETS WlPP 6.03~10" 3 . 5 3 ~ 1 0 ~  7.61x1010 4 . 0 s X l ~  

SRS WIPP 1 .OBXlOQ 6.O5x1OQ 5.86x10'0 2.13x10- 

Small CH-TRU Waste Sites 

AMES ANL-E 2.35x1041 1.37x10- 5 . 8 6 ~ 1 0 ~  1 .=xi 0- 

WlPP 9.75X10- 5.64XlO" 5.86XlO4 e.44x10- 

ANL-E WlPP 9.75XIp 5.64xIp 5.86XlU" 4.75XlO- 

BElTlS MOUND 2.69x10" 1.33x10" 5.86XIOQ 6.1 4x1 0- - 
WlPP 1.06x10" 6.1 0x10" 5 . 8 6 ~ 1 0 ~  1.06x10- 

ETEC NTS 1.7WO' 927x10" 3.28~10~' 4.O2x1O4 

WlPP 4.1 7x1 0" 2.55~10~' 3.28xlP 2.08x10- 

KAPL MOUND 6.17XlO- 3.08x10' 5.86X1O4 1.06x10" 

WlPP 1.06x10" 6.1 0x1 0" 5.86X1Oa 1.06x10- 

LBL U N L  9.84x10" 4.3LlXlO" 5.86~10"~ 2.57x10" 

WlPP 9.54xroQI 5.61X1Oa 5.86XlU" 6.0SxlO" 

LLNL WlPP 9.54x10" 5.61xIp 5.86x10'0 5 2 1 0 a  

MOUND WlPP 1.06xIO~ 6.1 0x1 0- 5.86~10'~ 2.44x10- 

MU ANL-E 294x10- 1.61x10a 5.86XlU'O 9.3oXlO" 

WlPP 9.75~10" 5 . 6 4 ~ 1 0 ~  5.86x10"0 1 .mi 0- 
M S  WlPP 7.45xIp 4.54XlOm 5 . 8 5 ~ 1 0 ~  7.24X1OQ 

ORNL WlPP 1.32XlO~ 7.38XlOa' 1.26~10" 1.M)xlo- 

PADUCAH ORNL 2.26x10* 1.26xro- 5.86.71 0.'' 1.86x10- 

WlPP 1.01x10- 5.88X1Oa 5.86x10'0 6.99XIO- 
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TABLE L-1 (Continued) 

RADIOLOGICAL DOSES PER SHIPMENT 
FOR CH-TRU WASTE 

BASELINE 

Accident 
Incident-Free Doses Risk Dose 

Wasts To Rwte 
Origin Segment Crew Public Max lndiidual Public 
site Desfination (pemn-rem) (penon-rem) (mm) (pem-rem) 

PAMEX U N L  2.osX1046 1 26x1 0- 5.86XlU" 3.83x10" 

WlPP 2.1 0x1 0" 128x10- 5.86x1U'0 3.45x10* 

SNL IANL 7.74~10- 427x10' 5 .86~10 '~  4.36X1O4 

WlPP 2.1OX10" 1 28x1 0- 5.86XlU" 4 . 2 7 ~ 1 0 ~  
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TABLE L-2 

CUMULATIVE RADIOLOGICAL DOSES FOR 
CH-TRU WASTE SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 

BASELINE 

Accident 
Incident-Free Doses Risk Dose 

WSte Route Max 
Origin Segment No. of Crew Public Individual Public 
Site Destination Shipments (person-rem) (person-rem) @em) (person-rem) 

Major CH-TRU Waste Sites 

HANFORD WlPP 

I N U  WlPP 

LANL WlPP 

RFETS WlPP 

SRS WlPP 

Small CH-mu waste Sites 

AMES 

ANL-E 

B m l S  

ETEC 

KAPL 

LBL 

LLNL 

MOUND 

MU 

NTS 

ORNL 

PADUCAH 

PANTEX 

ANL-E 

WlPP 

WlPP 

MOUND 

WlPP 

NTS 

WlPP 

MOUND 

WlPP 

LLNL 

WlPP 

WlPP 

WlPP 

ANL-E 

WlPP 

WlPP 

WlPP 

ORNL 

WlPP 

LANL 

WlPP 

5712 

4974 

2835 

931 

2827 

Subtotal 

1 

1 

5 

17 

17 

2 

2 

1 

1 

1 

1 

136 

29 

1 

1 

66 

119 

1 

1 

1 

1 

6.05xlP 

4.38x lp 

2.86x104) 

5.6lXIOe 

3.05xl@' 

6 . 5 P l V  

2.35XlO" 

9.75x10" 

4.88x10' 

4 . 5 7 ~ 1 0 ~  

1.8Ox10~ 

3 . 5 6 ~ 1 0 ~  

8.34XlOrn 

6.1 7x1 0" 

1.06x10- 

9.84xrO- 

9.54x10" 

1 . 3 0 ~ 1 0 ~  

3.07x10" 

2.94XlO" 

9.75XlP 

4.92X104' 

1.57xlfl 

226x10" 

1.01x10- 

2.OSX10" 

2.10x1091 

L-4 

3 . 6 3 ~ 1 0 ~  

2.6P1oa 

1.74~10~'  

3.23XlO* 

1 . 7 l x l p  

3.91xlV 

1.37x1 Oa 
5.64x1oa 

2.82XIOQa 

2.26xl04' 

1 .04XIP 

1.85xlOQ' 

5.1 OX1 04' 

3 . 0 8 ~ 1 0 ~  

6.1 0x1 O4 

4.30x10"i 

5.61~100 

7 . 6 3 ~ 1 0 ~  

1.77xroa 

1.61~100 

5.64x10* 

3.OOxl0+"' 

8.78~10~' 

1.26x100 

5.88XlO" 

1 26x1 0' 

1.28x10- 

3.11XIO" 

2.91 XlO' 

7.97x10" 

7.Mlxl 04' 

1.66x10- 

3.48xlP 

5.86xIO-- 

5.86x10- 

2.93x10- 

9.96xlO~ 

9.96x10m 

6.56X10m 

6.56X10m 

5.86XIP 

5.86XlO" 

5.86xIo"O 

5.86x10'0 

7.97XlO- 

1.7OX10* 

5.86x10"0 

5.86XlO"O 

3.87~10- 

1.5Ox10- 

5.86x10"0 

5.86x1 O-" 

5.86XlO'O 

5.86xlO'O 

1 .02XlO~ 

2.97x10- 

1.85XlP 

3.81X1Oa 

6.02XlV' 

7.WxlP 

1.66x10' 

8.4dX10' 

2.3ax10- 

1.04x10- 

1.8Ox10" 

8.MX10- 

4.1 6x10' 

1.06x10" 

1.o6x10" 

257x10' 

6.O5x1O4 

7.lOxlOa 

7.08xlO- 

9.3OxlO" 

1.9Ox10' 

4.78x10' 

1 .mi 00' 

1 .86x1 0" 

6.99XlO" 

3.83XlO" 

3 . 4 5 ~ 1 0 ~  
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TABLE L-2 (Continued) 

CUMULATlVE RADIOLOGICAL DOSES FOR 
CH-TRU WASTE SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 

B ASEUNE 

Acddent 
Incident-Free Dcses Risk Dase 

Waste Route Max 
Origin Segment No. Of CreW Public individual Public 
Site W n a h  Shipments (person-rem) (pem-rem) (pew-rem) 

SNL . LANL 3 2.3p10- 1.28X10* 1.76x10' 1.31X1O4 

WlPP 3 6 . 3 0 ~ 1 0 ~  3.84X1O4 1.76x10e 1.28X104 

subtotsl 1.66XIW 9.3oxlP l S I X l 0 ~  1.SXIP 

TOTAL 6.69x1p 4.WxI@ 4.99XlP 8.01X10" 
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TABLE L-3 

RADIOLOGICAL DOSES PER SHIPMENT 

BASELINE 
FOR RH-TRU WASTE 

Accident 
Incident-Free Doses Risk Dose 

Waste To Route 
Origin Segment Crew Public Max Indidud Public 
Site DesliMtion (pemn-rem) (perron-em) (rem) (penon-rem) 

Major RH-TRU Waste Sites 

HANFORD WlPP 

ORNL WlPP 

Small RKTRU Waste Site5 

BAlTELLE ORNL 

WlPP 

BElTlS ORNL 

WlPP 

INEL WlPP 

KNOLL ORNL 

WlPP 

U N L  WlPP 

SRS WlPP 

1.12x10- 

2 .8ox lP  

1.9oX10* 

5.43XlO* 

2.18X10" 

4.57X1O4 

3.Wx1Oe 

7.07XlP 

1 .01x10~ 

3.86%10* 

2.38x10- 

3.50~1 Om 

1 .14x10a 

4.17Xlp 

9.63Xro- 

6 . 4 8 ~ 1 0 ~  

135x1 0- 

2.13x10m 

8.49xlo- 

4.1 9x1 Om 

2.08X104b 

5 .87xlP 

8.27XlO' 

9.m10- 

4.73~10- 

5 . 9 1 ~ 1 0 ~  

7 . 1 1 ~ 1 0 ~  

8.89xlO* 

2.19x10- 

9.55x10- 

8.8sxlo- 

8.02XlOQ 

1 .47X1OQ 
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TABLE L-4 

CUMULATIVE RADIOLOGICAL DOSES FOR 
RH-TRU WASTE SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 

BASELINE 

Accident 
Incident-Free Doses Risk Dme 

Waste To Route 
Origin Segment No. M Crew PUblii Max Individual PUMi 
Site Destination Shipments (pem-rem) (person-rem) (rem) (pemrem)  

Major RH-TRU Waste S i i  

HANFORD WlPP 

ORNL WlPP 

Small RH-TRU Waste S i i  

BATTELLE ORNL 

WlPP 

BElTIS ORNL 

WlPP 

INEL WlPP 

KNOLL ORNL 

WlPP 

LANL WlPP 

SRS WlPP 

5176 

2032 

subtotal 

1 23 

123 

3 

3 

109 

57 

57 

249 

56 

Subtotal 

TOTAL 

5.80x10- 

5.61X1O0' 

6.36~10- 

2.34XlO"D 

6.68~10" 

6.54XlO- 

1.37x1 Om 

3.27X1O0' 

4.O3xlOm 

5 . 7 6 ~ 1 0 ~  

9.61~10' 

1.33xlo- 

1.94xlP 

6.38xlP 

2.46XlP 

8.1 7x1 0- 

3 2 8 x l p  

4.31X1O0' 

1.40XlP 

1.25x10- 

2 . 8 9 x l ~  

7.06Xlp 

7.70X1Oa' 

121x10- 

2 . l l X l P  

2.35XlO* 

3.65x10-7 

3-0.- 

1.08x10- 

1.18X10" 

l.mxloa 

1.4oXlO" 

1.40X10" 

2.68xlOQ 

2.88X10" 

7.84~10" 

1.21x10" 

1.21x10" 

9.71XlO" 

2.wx104 

488x10"1 

laxloa 

4 2 8 x l P  

1.97x10" 

6.25xlP 

5 . 8 2 ~ 1 0 ~  

7.27x10m 

2.13x10- 

2.67x10- 

2.39x10-3 

5.44xro- 

5.O7x1O4 

2.0ox10m 

8.23XlP 

268x10- 

6.52xloQ7 

L-7 



TABLE L-5 

RADIOLOGICAL DOSES PER SHIPMENT 
FOR CH-TRU WASTE 

ENGINEERED ALTERNATIVES NO. 1 & 77 - DECENTRALIZED CONFIGURATION 

Acddent 
Incident-Free Dmes Risk Dose 

W& Route 
Origin Crew Public Max Individual Public 
SiW Destinalion (persowern) (persm-rern) (rern) (p-rern) 

Major CH-TRU Waste S i i  

HANFORD WlPP 9.llXlOq 5.46XlO~ 4 . 6 8 ~ 1 0 ~  1.06x10- 

INEL WlPP 7.93xlP 4.75xlp 527x10- 2.38x10" 

LANL WlPP 1.42Xroqf 8.69xlO" 3.98~10' 2 . 7 1 ~ 1 0 ~  

RFETS WlPP 4.18x10" 2.45x10- 5.27x10"0 1 .68x10- 

SRS WIPP l . l sx lO*  6 . 6 5 ~ 1 0 ~  6.44XlV'O 1.71XIO" 

Small CH-TRU waste sites 

AMES ANL-E 2.35x10" 1.37~1041 5.86x1 OQ 

WiPP 8.78X1O4 s.Oex10- 5.27X1O4 

ANL-E WIPP 1.07X1Op 6 . 2 2 ~ 1 0 ~  6.44~10"~ 

BETTlS MOUND 2.69Xl04 1 3 x 1  0- 5.86x10- 

WlPP 9 . 5 5 x l ~  5.49XlP 527x10- 

ETEC NTS 1.78x10- 927x1041 3.28~10- 

WlPP 9.68X10m 5.70~10~' 7.61x10" 

KAPL MOUND 6.17X104 3 . 0 8 ~ 1 0 ~  5 . 8 6 ~ 1 0 ~  

WlPP 9.55x10" 5.49X1Oa 5.27X1O4 

LBL LLNL 9.84xro- 4.30XlO" 5.86XlV'O 

WlPP 1.05XlP 6.18XlP 6.44x10'" 

LLNL WlPP 1.05x10" 6.18x104 6.44x10'" 

MOUND WlPP 1 .17x10p 6.71X1Op 6.44~10'" 

MU ANL-E 2.94XlO-= 1 .6lxlOp 5.86XlV'O 

WlPP 1 . 0 7 ~ 1 0 ~  622X1O4 6.44XlO~" 

NTS WlPP 6 . 7 0 ~ 1 0 ~  4.08XlO- 5.27X1O4 

ORNL WlPP 1.32x10Q' 7.38X1Om 6.21X1O4 

L-8 

1.66x10- 

513x10" 

9.55XlO- 

6.14xlP 

6.42xlP 

4.02x10p 

2.57x10" 

l . f f iXlO-= 

6.42xlO" 

2.57XlO" 

927x10- 

4.89x10" 

2.e2X10- 

93Ox10= 

1.63x10" 

8.92xlO" 

1.68XlOQ 
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TABLE L-5 (Continued) 

RADIOLOGICAL DOSES PER SHIPMENT 
FOR CH-TRU WASTE 

ENGINEERED ALTERNATIVES NO. 1 & 77 - DECENTRALIZED CONFIGURATION 

Accident 
Incident-Free Dases Risk Dose 

Waste Route 
Origin Segment Crew PUMC Max individual pubic 
SiM Daslination (persowem) (persowem) @em) (pem-rem) 

PADUCAH ORNL 2.26xIOQ5 1.26x10" 5.86x10'0 136x1 Om 

WlPP 1.1 1x10- 6.47X1O0 6.44XlU" 3.0oX10" 

PANTEX LANL 2.05x1045 1.26x104 5.86~10"' 3 . 8 3 ~ 1 0 ~  

WlPP 2.30XlOQ5 1 . 4 1 ~ 1 0 ~  6 4 x 1  0.'' 4.1 6x1 097 

SNL LANL 7.74~10" 4.27x1045 5.86x10"0 4.36X1O4 

WlPP 230x1 0- 1.41x104 6.44~10"~ 5.1 9x10- 

. , 
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TABLE L-6 

CUMULATIVE RADIOLOGICAL DOSES FOR 
CH-TRU WASTE SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 

ENGINEERED ALTERNATIVES NO. 1 81 77 - DECENTRALIZED CONFIGURATION 

- 

Accident 
Im5dent-Free Doses Risk Dose 

Waste Rwte Max 
Origin segment No. Of CreW Public lndividusl Public 
S b  De.sb+m!jon Shipments (person-rem) (person-rem) (rem) 

Major CH-TFIU Waste S i  

HANFORD WlPP 5712 5.2OxIOe 3 . 1 2 ~ 1 0 ~  267x10- 6 . 0 5 ~ 1 0 ~  

INEL WlPP 4974 3.94X1Oa 2.36xro- 2.62x10' 1.18x10~ 

LANL WlPP 2835 4 . 0 3 ~ 1 0 ~  2.46x104' 1 .13X1O4 7 . 6 8 ~ 1 0 ~  

RFETS WlPP 931 3.89X1Om 2.28X100' 4.91X1Om 1.56xlOQ' 

SRS WlPP 2827 336x10" 1.88Xlo- 1.82xIOQ ' 4 .63x lp  

Subtotal 5.64~10- 3 . 3 8 x l P  3.05xloQ 5 . 7 9 x l P  

Small CH-mu waste sites 

AMES 

ANL-E 

BETTlS 

ETEC 

KAPL 

LBL 

LLNL 

MOUND 

MU 

NTS 

ORNL 

PA 

PANTEX 

ANL-E 

WlPP 

WlPP 

MOUND 

WlPP 

NTS 

WlPP 

MOUND 

WlPP 

LLNL 

WlPP 

WlPP 

WlPP 

ANL-E 

WlPP 

WlPP 

WlPP 

ORNL 

WlPP 

LANL 

WlPP 

1 

1 

5 

17 

17 

2 

2 

1 

1 

1 

1 

136 

29 

1 

1 

66 

119 

1 

1 

1 

1 

2.35xl09D 

8.78xlo- 

5 . 3 5 ~ 1 0 ~  

4 .57~10~  

1.62x10- 

3 . 5 6 ~ 1 0 ~  

1.94x10- 

6 .17~10~  

9.55x10- 

9.84x10- 

1 .OsXlOQ 

1.43x10- 

3 . 3 9 ~ 1 0 ~  

234x10- 

l.O7XlO* 

4.42XlO0' 

1 .57X1O4' 

2.26X10" 

l . l l X l O *  

2.05~10" 

2.3oX10" 

L-lo 

1.37x1 Om 
5.08x10m 

3.1 1x10- 

226x10" 

9.33x10- 

1.85x10°' 

1.14x10* 

3.08x10m 

5.4!?x10a 

4.30XlO" 

6.18x10* 

8.40XlO~ 

1 .95X1Om 

1.61X10Q 

6.2P1O4 

2.69x1041 

8.78Xlv 

1.26x10' 

6.47xlp 

1.26x10- 

l.41x1O4 

/--- 

.__* 

1.66x10- 

5.13xlO" 

4.78x10" - 
1 . M X l O ~  

1.09x10- 

8.MX1O4 

5.14xlO" 

1.06x10- 

6.42x10" 

2.57~10" 

927x10- 

655x10- 

8.18x10-= 

9.3oX10- 

1 .MXlO" 

5.ssX1043 

2.00XlO~ 

1.86X104 

3.0Ox1OQ 

3.83XlO- 

4.16XlP 

763435.01 10/12/95 537pm 



TABLE L-6 (Continued) 

CUMULATIVE RADIOLOGICAL DOSES FOR 
CH-TRU WASTE SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 

ENGINEERED ALTERNATIVES NO. 1 & 77 - DECENTRALIZED CONFIGURATION 
~ 

Accident 
Incident-Free Dmes Risk Dose 

Waste RWte Max 
Origin Segment No. of Crew Public I n d i i U d  Publt 
Site Destinalion Shipments (person-rem) (person-rem) (rem) (person-em) 

SNL . LANL 3 2.32Xro46 1.28x10* 1 . 7 6 ~ 1 0 ~  1.31~10" 

WlPP 3 6.90x1046 4.23xlp 1.93x10- 1.56x10m 

Subtotal 1.66x10°' 9.32X104' 7.47xIOu 1 .3oxlP 

TOTAL 5.81XlOa 3 . 4 7 ~ 1 0 ~  3.soXlP 5.92rlOQ 

L-11 763435.01 10/12/95 5:37pm 



TABLE L-7 

RADIOLOGICAL DOSES PER SHIPMENT 
FOR CH-TRU WASTE 

ENGINEERED ALTERNATIVES NO. 1 & 77 - REGIONALIZED CONFIGURATION 

.- 

Acddenl 
inddenl-Free Duses Risk Dme 

waste Route 
Origin Segment crew Public Max Indiwdd Public 
Site Destination (pemrem)  (person-rem) tern) (pemrem)  

Yaior CH-TRU Waste Sites 

HANFORD WIPP 

INEL WlPP 

LANL WlPP 

RFETS WlPP 

SRS WlPP 

Small CH-TRU Waste S i i  

AMES 

ANL-E 

EETTlS 

ETEC 

KAPL 

LBL 

W L  

MOUND 

MU 

NTS 

ORNL 

SRS 

WlPP 

SRS 

WlPP 

SRS 

WlPP 

INEL 

WlPP 

SRS 

WlPP 

HANFORD 

WlPP 

HANFORD 

WlPP 

SRS 

WlPP 

SRS 

WlPP 

INEL 

WlPP 

SRS 

WlPP 

9.11x10.= 

7.93x10m 

1 .42x104 

4.1 8x1 0- 

1.19XlOQ 

8.88Xlo- 

9.73xro- 

7.osXlo46 

1.19x10- 

5.30Xlp 

9.73x10- 

4.O6x1O4 

I . lsxro~ '  

7 .49x lp 

9.73x10m 

6.53x1041 

1.25x10- 

6.70Xlo46 

1.25XIP 

5.14x10" 

1.19xro4 

6.81X1O4 

1.19x10- 

4.9PlO? 

7.9310- 

3.65x10" 

5.46x1om 

4.75X1Oe 

s.69Xro- 

2.45x104 

6.65X1O4 

4.85X1Om 

5.43xIOa 

3.71X1O4 

6 . 6 5 ~ 1 0 ~  

2.ffix104 

5.43X10m 

2.23x109' 

6.62XlO* 

3.97X10m 

543x10- 

3.57X1O4 

7.524 0- 

3 . 6 6 ~ 1 0 ~  

7.52XlO4 

2.7OxlO4 

6 . 6 5 ~ 1 0 ~  

3.63x10" 

6.65XlP 

2.62x10' 

4.75~10- 

1.87xlO* 

L-12 

1.06x10- 

2.38x10- 

2.71x10" 

1.68x10- 

1 .71X1O4 

1 .07X104 

7.78X1O4 

6.35XlO" 

1.45x10- 

7.15X1O4 

7.78xlO- 

6.esX1O4 

3.78~10" 

9.92x10- 

7.78xIO" 

6.10x10" 

7.28X10°. 

5 . 4 2 ~ 7 0 ~  

3.84~10" 

1.77XlO.= 

3.43X10m 

2.49X104 

2.'wXlO" 

1 . 1 7 ~ 1 0 ~  

1 . 3 1 ~ 1 0 ~  

7.1 5x1 0- 

2 . 5 0 ~ 1 0 ~  

763435.01 1011Z95 5:37pm 



TABLE L-7 (Continued) 

RADIOLOGICAL DOSES PER SHIPMENT 
FOR CH-TRU WASTE 

ENGINEERED ALTERNATIVES NO. 1 & 77 - REGIONALIZED CONFIGURATION 

Accident 
Incident-Free Doses Risk Dose 

Waste Route 
Origin Segment Crew Public Max Individual Public 
Site Destination (person-rern) (person-rem) (rem) (pe-rem) 

PADUCAH SRS 4.61x10°1 2.42xlO" 5.86xl 0" 6.34X1O4 

WlPP 1.19x10" 6.65x10" 6.44x10'0 4 . 4 8 ~ 1 0 ~  

PAMEX LANL 2 . 0 5 ~ 1 0 ~  1.26x10" 5.86x10'0 3.83~10" 

WlPP 2.30XlOQ 1.41~10" 644x1 0" 4 . 1 6 ~ 1 0 ~  

SNL LANL 7.74x10" 4.27X1Ool 5.86x10" 4.36~10~' 

WIPP 2.30XlOQI 1.4lxlO" 644x1 0'' 5.19x10" 

L-13 763435.01 10112/95 537prn 



TABLE L-8 

CUMULATIVE RADIOLOGICAL DOSES FOR CH-TRU WASTE 
SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 

ENGINEERED ALTERNATIVES NO. 1 & 77 - REGIONALIZED CONFIGURATION 

Acddent 
Incident-Free Doses Risk Daoe 

Warte To Route Max 
Origin Segment No. Of crew Public Individual Public 
Site DesaMticm Shipmenk (pemrem) (pemrem) ( r m )  (perxm-rem) 

Major CH-TRU Waste S i  

HANFORD WlPP 5712 5.20x10* 3 . 1 2 ~ 1 0 ~  2 . 6 7 ~ 1 0 ~  6.05x1 Om' 

INEL WlPP 4974 3.94xIp' 2.36xIP 2.62x10' 1 .I 8x1 09' 

LANL WlPP 2835 4.LUxIp 2.46X1Oa 1.13~10' 7 .68x lp 

RFETS WlPP 931 3.89X10' 228x10- 4.91x10m 1.56~10" 

SRS WlPP 2827 3.36X1O4' 1 . 8 8 X 1 0 ~  1.82XlO-= 4.83XlOgD 

Subtotal 5.64xlP 3.38xlP 3.05xloQ 5.79xiP 

Small CH-TRU waste s i  
AMES 

ANL-E 

BErrlS 

m c  

KAPL 

LBL 

LLNL 

MOUND 

MU 

SRS 

WlPP 

SRS 

WlPP 

SRS 

WlPP 

INEL 

WlPP 

SRS 

WlPP 

HANFORD 

WlPP 

HANFORD 

WlPP 

SRS 

WlPP 

SRS 

WlPP 

1 

1 

5 

5 

17 

17 

2 

2 

1 

1 

1 

1 

136 

136 

29 

29 

1 

1 

8 . 8 8 ~ 1 0 ~  4 . 8 5 ~ 1 0 ~  

9.73~10- 5.43x10m 

3.53~10' 1 .86x104 

5.95~10' 3.33xIOm 

9.01x10~ 4.85xlP 

I .65x104' 9.23x104' 

8 . 1 2 ~ 1 0 ~  4 . 4 6 ~ 1 0 ~  

2.3ox10" 1.3;txlP 

7.49~10" 3.97x10a 

9.73~10- 5.43xlO" 

6 . 5 3 ~ 1 0 ~  3.57x10' 

1.m10* 7.52X10' 

9.1 1x10- 4.98x10m 

1 . 7 0 ~ 1 0 ~  1 . O N  om 

1.49X1Oa 7.83~10- 

3.45xIp 1.93x10" 

6.81~10" 333x10- 

1.19x10' 6.65X1Oa 

I.07x10m 

778x10" 

3.18x10m 

7.25~10" 

1.2alO-= 

1 . 3 p l a m  

1.2ax10- 

7 . 5 6 ~ 1 0 ~  

9.9zXlO' 

7.78~1046 

6.10x10' 

7.ZSxlP 

7.37xIOe 

5 .Zx lp  

5.13~10" 

9 . 9 5 ~ 1 0 ~  

2.49x1 0' 

2.48x104 

L-14 763435.01 10/12/95 5:37pm 
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TABLE L-8 (Continued) 

CUMULATlVE RADIOLOGICAL DOSES FOR CH-TRU WASTE 
SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 

ENGINEERED ALTERNATIVES NO. 1 & 77 - REGIONALIZED CONFIGURATION 

Acddent 
Incident-Free Doses Risk Dwe 

Waste TO Rwte Max 
Origin Segment No. of crew Public Individual Public 
S i  Ihsii'nation Shipments (penon-rem) (person-rem) (rm) ( p e m r e m )  

NTS INEL €6 3.25~10" l.86xl0+@ 3.87XlO4 7 . 7 2 ~ 1 0 ~  

WlPP 66 523x10" 3.14x1Og0 3.48X1OQ 8.65XIOQ 

ORNL SRS 119 4.34x10+@ 2.23XlP' 1 . 5 0 ~ 1 0 ~  8 . 5 1 ~ 1 0 ~  

WlPP 119 1.68x10~' 9.03x10- 739x10- 2 . 9 8 ~ 1 0 ~  

PADUCAH SRS 1 4.61X1O4 2.42d 0- 5.86x10'0 6 . 3 4 ~ 1 0 ~  

WlPP 1 1.19x100 6.65XlO' 6 4 x 1  0'' 4.48X1O4 

PANTEX LANL 1 2.ffiXlOQS 1.Z6x104 5.86XlO~"O 3.83XlOQ6 

WlPP 1 2.3oXlOQI 1.41~100 6.44~10'~ 4.1 6x1 Q" 

SNL IANL 3 2.3a104 128x1 0- 1.76~10" 1 . 3 1 ~ 1 0 ~  

WlPP 3 6 . 9 0 ~ 1 0 ~  4.23XlO- 1 . 9 3 ~ 1 0 ~  1.56xlO" 

Subtotal 2.26~10~ '  1.21XlP 2.25x10-3 9.20x10=' 

TOTAL 5.87x104 3SJx104 5.3Oxlp 6.7lx l00 

L-15 763435.01 10/12/95 5:37pm 



TABLE L-9 

RADIOLOGICAL DOSES PER SHIPMENT 
FOR CH-TRU WASTE 

CENTRALIZED CONFIGURATION 

Accident 
Incident-Free Dmes Risk Dcse 

Waste Route 
Origin Segment Crew Public Max IndividM Public 
S i i  DeJfiMtiOll ( p e m r e m )  (person-rem) @em) (pem-rem) 

Major CH-TRU Waste S i i  

HANFORD WlPP 1.06x1 O'' 6 . 3 6 ~ 1 0 ~  5.45xlV 1 . 7 8 ~ 1 0 ~  

INEL WlPP 8.81X10" 5.27~10" 5 . 8 6 ~ 1 0 ~  597x1 0' 

LANL WlPP l.orxlom 6.14X1Om 2.8lXlP 6.54x10' 

RFETS WlPP 6.03~10" 3.53~10' 7.61~10'~ 4.OSxlOm 

SRS WlPP 1.08x10- 6.05x10+' 5.86x10"0 2.13x10- 

Small CH-TRU Wa*e Sites 

AMES WlPP 8.06x10m 4.7SxlO" 5.86x10' 6.23~10' 

ANL-E WlPP 9.75xlO6 5.64~10' 5.86~10"~ 4.75xiP 

BElTIS WlPP 1 . 2 7 ~ 1 0 ~  7.1 7x1 0- 5 . 8 6 ~ 1 0 ~  1.42x10m 

ETEC WlPP 4 . 4 4 ~ 1 0 ~  2.55x10* 3 . 2 8 ~ 1 0 ~  526x10' 

KAPL WlPP 1.62x10- 8.93XlO" 5.86x10' 1.86x10- 

LBL WlPP 1.05x10' 6.02xIO' 5.86xlW" 8.M)XlO" 

LLNL WlPP 9.54x10" 5.61x10' 5.86x10-'0 5.22~10' 

MOUND WlPP 1.06x10' 6.10~10' 5.86x10'0 244x10- 

MU WlPP 7.44x10" 4.39x10' 5.86x10-" 1.48x10" 

M S  WlPP 7.45~10- 4 . 5 4 ~ 1 0 ~  5.86~10- 724x10' 

ORNL WlPP 1.32XlO* 7 . 3 6 ~ 1 0 ~  1.26x10- 1.60x10- 

PADUCAH WlPP 8.9MO" 5.25~10' 5.86x10"0 6.01~10" 

PANTEX WlPP 2.72XlP 165x1 0- 5.86XlO"' 5.O1x1OQ6 

SNL WlPP 1 . 9 3 ~ 1 0 ~  1.16~10' 5.86~10"' 4 . 3 6 ~ 1 0 ~  

L-16 763435.01 10/12/95 5:37prn 



.- 
TABLE L-10 

CUMULATIVE RADIOLOGICAL DOSES FOR CH-TRU WASTE 
SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 

CENTRALIZED CONFIGURATION 

c 

Accident 
Incident-Free Doses Risk Dose 

Waste Route Max 
Origin Segment No. Of Crew Public IndiWW PUMii 
Site D e ~ t i ~ t i ~ n  Shipments (person-rem) (pemrem) (rem) (pemrem)  

Maior CKTRU Waste Sites 

HANFORD WlPP 

INEL WlPP 

LANL WlPP 

RFETS WlPP 

SRS WlPP 

Small CH-TRU Waste S i i  

AMES WlPP 

Am-E . WlPP 

BETIS WlPP 

ETEC WlPP 

KAPL WlPP 

LBL WlPP 

LLNL WlPP 

MOUND WlPP 

MU WlPP 

NTS WlPP 

ORNL WlPP 

PADUCAH WlPP 

PAMEX WlPP 

SNL WlPP 

5712 

4974 

2835 

931 

2827 

Subtotal 

I 

5 

17 

2 

1 

1 

136 

29 

1 

66 

119 

1 

1 

3 

Subtotal 

TOTAL 

8 . 0 6 ~ 1 0 ~  

4.eaxio- 

2.1 6x1 O4 

8.88x10- 

1.62xio= 

1.05x10- 

1.3oXlO~ 

3.07~10" 

7.44XlO" 

4.92X1Oa' 

1 S7xlO"' 

8.99XlOQb 

2.72110" 

5.75~10" 

1.65X10~ 

669x10- 

3.63xlP 

2.62XlP 

1 .74x10"' 

3.29x104 

1.71xlO- 

3.91X1O4 

4.79XlOe 

28211P 

1.m1040 

5 . l ox lP  

8.93x10" 

6.02110- 

7.6hr lP 

1.77xro- 

4.39~104 

3 . 0 0 ~ 1 0 ~  

8.78Xl[Po' 

5.25x10- 

1.ffix10- 

3.48x10- 

9.2&1[Po' 

4.WX10- 

3.11~10' 

2.91x10- 

7.97~10- 

7 . 0 8 ~ 1 0 ~  

1.66x10" 

3.48XlO" 

586x10" 

293XlO* 

9.96x10" 

6.56xlOm 

5.86XlOa 

5.86xl O.'O 

7.97x10s 

1.7OXlO4 

5.86x1010 

3.87X1Os 

1.soxro- 

5.86~10'~ 

5.86xlO-'o 

I .76x10" 

1.51x10" 

4.9!ixlp 

1.02110"' 

2 .97x l v  

1.eSxro- 

3 .81x lP 

6.0211P 

7.90x10* 

6 . 2 3 ~ 1 0 ~  

23x10- 

2 . 4 1 ~ 1 0 ~  

1.05X10" 

1.86x10" 

8.6OX10" 

7.lOxlOe 

7.08X1Oa 

1 .ax1 0- 

4.78X1Oa 

1.9OXlOQ' 

6.0lXlO- 

5.01x10" 

1.31x10" 

l.O5XIO+- 

R O l X l P  

L-17 763435.01 1W12kX 5:37pm 



TABLE L-11 

RADIOLOGICAL DOSES PER 'SHIPMENT 
FOR CH-TRU WASTE 

ENGINEERED ALTERNATIVE NO. 6 - DECENTRALIZED CONFIGURATION 

Accident 
Incident-Free Doses Risk Dose 

Waste Route 
Origin Segment Crew Public M a x  Individual Public 
S i  Desbnation (pemrem)  (person-rem) (Em) (pem-rem) 

Major CH-TRU Waste SRes 

HANFORD WlPP 8.54XlO-= 

INEL WlPP 7.6Sxl041 

LANL WlPP 1.38XlO-= 

RFETS WlPP 4.18X10" 

SRS WlPP 1 .08XlOQ 

Small CH-TRU Waste Sites 

AMES 

ANL-E 

B m l S  

ETEC 

KAPL 

LBL 

LLNL 

MOUND 

MU 

NTS 

ORNL 

PADUCAH 

ANLE-E 235x10- 

WlPP a.49X10- 

WlPP 9.75XlO" 

MOUND 2.WXlO-= 

WlPP 9.m10- 

M S  1.78x10' 

WlPP 5 . 5 1 ~ 1 0 ~  

MOUND 6.17x10m 

WlPP 9.mro- 

LLNL 9.84XlO" 

WlPP 9.54x10" 

WlPP 9.54x10" 

WlPP 1 . 0 6 ~ 1 0 ~  

ANL-E 2.94x10" 

WlPP 9.75~10" 

WlPP 6.48~10- 

WlPP 1 .mi 04' 

ORNL 2 . 2 6 ~ 1 0 ~  

WlPP 1.01 x10- 

ALI08-9WPEACBS:R-L  

5.1 3x1 Om 

4.59x10' 

8.43x10- 

2.45XlO" 

6.05x10* 

137x1 0' 

4.91x10" 

5.64X1O4 

1 .mi 0' 
5.3DX1Oe 

9.27x10- 

3.36r104' 

3.O8X1O4 

5.3OXlOm 

430x10" 

5.61xIOq 

5.61XlO- 

6.1Ox10" 

1.61x10a 

5.€4xIOq 

3.95x10' 

7.38X1O4' 

1.26x104 

5.88X1O4 

4.39x10- 

5.09x10' 

3.87x10" 

5 2 7 ~ 1 0 ' ~  

5.86x10"0 

5.86XIp 

5.0SxlO" 

5.86XlO'O 

5.86XIO" 

5.0SxIOQ 

3.28x1Om 

4.33X1Om 

586x10" 

5 . 0 9 ~ 1 0 ~  

5.BQ;IO" 

5.86xl O."O 

5.86XlO'" 

5.86x10"' 

5.86x10'0 

5.86~10"~ 

5.09x10" 

7.79X1O4 

5.86XlO'O 

5.86xlV" 

1.61 xlOs 

4.89x104 

5.46xlOQ 

3.39x1040 

2.06x10" 

1.66xloo. 

6 . B Z x 1 ~  

1.48x10- 

6.14X10Q 

8.65x10- 

4.0~10* 

2.02x10- 

1.06x10- 

8.65XlOQ 

2.57X1OB 

6.19xlO" 

4.76XlO- 

2.32x1042 

9.3Ox10Q 

1.39x10- 

6.94X1O4 

1.51X1OQ1 

1.86x10- 

5.1 2x1 0- 

763435.01 10/12/95 537pm 



TABLE L-11 (Continued) 

RADIOLOGICAL DOSES PER SHIPMENT 
FOR CH-TRU WASTE 

ENGINEERED ALTERNATIVE No. 6 - DECENTRALIZED CONFIGURATION 

Accident 
Incident-Free Doses Risk Dcse 

waste Route 
Origin Segment Crew Public M a x  Individual public 
Site DesfiMfiW (person-rem) (person-rem) (mm) (pe-rem) 

PANTEX LANL 2.05XlO" 1.26x104 5.86X10'0 3.83x10- 

WlPP 2.10x10" 1.28xlo- 5.86x1010 3 . 3 3 ~ 1 0 ~  

SNL LANt 7.74X1O4 4 . 2 7 ~ 1 0 ~  5.86X10" 4.36XlO- 

WlPP 2.1 0x1 0- 1.28X10" 5 .86~10"~  4.1 1x10" 

L-19 763435.01 10/12/95 5:37pm 



TABLE L-12 

CUMULATIVE RADIOLOGICAL DOSES FOR 
CH-TRU WASTE SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 
ENGINEERED ALTERNATIVE NO. 6 - DECENTRALIZED CONFIGURATION 

WaSte R w t e  
Origin Segment 
site DesdinatiCMl 

Maior CKTRU Waste S i s  

HANFORD WlPP 

INEL WlPP 

LANL WlPP 

RFETS WlPP 

SRS WlPP 

Small CH-TRU Waste Site+ 

AMES ANL-E 

WlPP 

ANL-E WlPP 

EETTS MOUND 

WlPP 

ETEC NTS 

WlPP 

KAPL MOUND 

WlPP 

LBL UNL 

WlPP 

UNL WlPP 

MOUND WlPP 

MU ANL-E 

WlPP 

NTS WlPP 

ORNL WlPP 

Incident-Free Dosss 
W e n 1  

Risk Dose 

Max 
No. Of Crew Public IndivMwl 

Shipments (perscrrrem) (person-ram) 

5712 4 . 6 8 ~ 1 0 ~  2.93x10- 2 . 5 1 ~ 1 0 ~  

4974 3.81~10~'  2.28XlO-= 2.53x10- 

2835 3.91X1O4O 2.39x10- 1 .lox1 0- 

931 3.89~1042 228X1oa 4 . 9 1 ~ 1 0 ~  

2827 3.05~1 04' 1 . 7 1 ~ 1 0 ~  1.66x10* 

S~tota l  5.3oxl001 3 . 1 8 ~ 1 0 ~  2.88XloQ' 

1 

1 

5 

17 

17 

2 

2 

1 

1 

1 

1 

136 

47 

1 

1 

€6 

119 

2.35x10- 

s.49x10- 

4.SaxlO- 

4.57~1042 

1.57~1 O-" 

3.56x10" 

l.loxlo* 

6.1 7x1 0- 

9.23XlP 

9.84x10- 

9.54XlO" 

1.3nXlO" 

4.98XlO- 

2.94x10" 

9.75~10" 

4 .28~10~  

1.57x10- 

1.37xlP 

4.91x10a 

2.m10- 

2.26XlO* 

9.01x10" 

1.85x104' 

6.7;*104' 

3.08~1042 

5.30~10" 

4.3Ox10" 

5.61x lP 

763x1042 

2.87xIp 

1.61~10- 

5.64~10- 

2.6lxlOQD 

8.78x1 04' 

Public 
herson-rem) 

9.2OXlP 

2.43x10- 

1.55xro- 

3 . 1 6 ~ 1 0 ~  

5.s2XlOg' 

7 . 4 5 ~ 1 0 ~  

1.66x10- 

6 . 9 2 i l P  

7.40xlO* 

1.04x10" 

1.47~1042 

8.04X10" 

4.04~10- 

1.osx10- 

s.65x10- 

2.57~10" 

6.1 9x1 0- 

6.47~1 Oa 

1.09xlcr00 

9.3ox10" 

1.39x10- 

4.58x10" 

1.8oX10* 

L-20 763435.01 10112/95 537pm 



TABLE L-12 (Continued) 

CUMULATIVE RADIOLOGICAL DOSES FOR 
CH-TRU WASTE SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 
ENGINEERED ALTERNATIVE No. 6 - DECENTRALIZED CONFIGURATION 

Acddenl 
Incident-Free Dcses Risk Dose 

Wasle Rwte Max 
Origin Segment No. Of Crew Public Individual Public 
Site Dest imn Shipments (person-rem) (person-rem) @em) (person-rem) 

PnoUC.AH ORNL 1 2.2sXlOQs 1.26x10* 5 . ~ ~ 1 0 ' ~  1 . 8 6 ~ 1 0 ~  

WlPP 1 1.01x10~ 5 . 8 8 ~ 1 0 ~  586x1 0"' 5.1a10- 

PANTEX LANL 1 2.05x1046 1.26X10- 5.86x10'0 3 . 8 3 ~ 1 0 ~  

WlPP 1 2.lOXlOQs 1.28x10- 5.86~10"~ 3 3 x 1  0- 

SNL LANL 3 2.32x1oa 1.28X10* 1 . 7 6 ~ 1 0 ~  1 .31x10Q 

WlPP 3 6.3oXlO' 3.84x10' 1.76X10' 1 2 3 ~ 1 0 ~  

Subtotal l.6Sx10d 9.27X1Od 9.34XloU 1 . 4 P r p  

TOTAL 5 . 4 7 x l P  3 . 2 7 x l p  3 .81xlp  7.59xl047 

L-21 763435.01 10/12/95 5:37pm 



TABLE L-13 

RADIOLOGICAL DOSES PER SHIPMENT 

ENGINEERED ALTERNATIVE NO. 6 - REGIONALIZED CONFIGURATION 
FOR CH-TRU WASTE 

Major CH-TRU Waste S i  

HANFORD WlPP 

INEL WlPP 

IANL WlPP 

RFETS WlPP 

SRS WlPP 

Small CH-TRU Waste S i  

AMES 

ANL-E 

BETflS 

ETEC 

KAPL 

LBL 

LLNL 

MOUND 

MU 

SRS 

WlPP 

SRS 

WlPP 

SRS 

WlPP 

INEL 

WlPP 

SRS 

WlPP 

HANFORD 

WlPP 

HANFORD 

WlPP 

SRS 

WlPP 

SRS 

WlPP 

. 5.13~10~' 

4.59X1O4 

8.43xlo- 

2.45Xl04 

6.OSxlO4 

4 . 8 5 ~ 1 0 ~  

526x10a 

3.71xIp 

6.OSxlO4 

2.85XlOq l  

5.26X10- 

2.23x104 

3.9Ox1O4 

3.97x10a 

5.26XlOql 

3.57X1O4 

6 . 8 4 ~ 1 0 ~  

3.66XlO" 

6.84Xlp 

2.70X104 

6.05X104 

3.63X104 

6.O5X1 O4 

(;+ \ I 
$ 4  1 

'.\ -1, ' 

4.39~10~' 

5.OSxlOq 

3.87X1O4 

527x1 0'" 

5.86X10"o 

5.86~109 

5.0SXlOq 

5.86x10'!" 

5.86Xl0"O 

s.86X10- 

5.09XlO" 

3.28xlP 

4.33x109' 

5.86x10- 

5.09X10- 

5.86X10"0 

5.86x10"' 

5.86~10''' 

5.86~10'" 

5.86x1 0 " o  

5.86~10'~ 

5.86X10'10 

5.86X10"0 

1 .61x10m 

4 .89~1 .0~  

5 . 4 6 x I p  

3.39x10" 

2.osxro- 

l.07x10m 

1.O5XlOQ 

6.35X1O4 

225x10" - 
7.15X1O4 

1 .OSXlOQs 

6.88X1O4 

2.98X1O9 

9.92x:ro- 

l.osXlO-= 

6.1 0x1 0- 

4 . 9 6 ~ 1 0 ~  

5 .42XIp  

3 . 8 1 X l p  

1 . 7 7 x l P  

2.sucroa 

2.49XlO- 

2.11X104 

L-22 763435.01 10/12/95 5:37prn 



TABLE L-13 (Continued) 

RADIOLOGICAL DOSES PER SHIPMENT 
FOR CH-TRU WASTE 

ENGINEERED ALTERNATIVE NO. 6 - REGIONALIZED CONFIGURATION 

Accident 
Incident-Free Doses Risk Dose 

waste Route 
Origin Segment Crew Pubkc Max Individual Public 
Site Destination (persamrern) (pemrem) ( r m )  (pe-wm) 

NTS INEL 4.9W10m 2.8W104 5.86XlO- 1 . 1 7 x l P  

WlPP 7 . 6 6 X l P  4 .59XlP 5 .09XlP  1 .03XlP  

ORNL SRS 3 .65Xlp  1.87xlOQ' 1.28XlOQ5 7 .15XlP  

WlPP 1.4lX1Oa 758X104' 7.79XlOQ6 2.14X10- 

PADUCAH SRS 4 .61Xlp  2.42X10' . 5.86Xl(l" 6.34X1040 

WlPP 1.08X10Q 6.05X10' 5.86X10"~ 7.68X10m 

PANTEX LANL 205Xlo4b l.26X1OQ 5.86XlO'O 3.83XlO- 

WlPP 2.lOXlOQI 128x10- 5.86X11T1' 3.33X10a 

SNL LANL 7 . 7 4 ~ ~  4.27XlO4 5.86XlU'O 4 .36XlP  

WlPP 2.10x10- 1.28x10- 5.86X101" 4.11XlO- 

L-23 763435.01 10/12/95 5:37pm 



TABLE L-14 

CUMULATIVE RADIOLOGICAL DOSES FOR CH-TRU WASTE 
SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 

ENGINEERED ALTERNATIVE NO. 6 - REGIONALIZED CONFIGURATION 

Acddem 
Incident-Free Doses Risk Dose 

WaSl0 To Rwte 
Origin Segment No. of Crew Public M a x  Individual Public 
Site D e s t i ~ t i ~ l  Shipments (person-rem) (person-rem) (pe-rem) 

Maior CH-TRU Waste Sites 

HANFORD WlPP 

INEL WlPP 

LANL WlPP 

RFETS WlPP 

SRS WlPP 

Small CH-TRU Waste S i  

AMES 

ANL-E 

B m l s  

ETEC 

KAPL 

LBL 

LLNL 

MOUND 

MU 

SRS 

WlPP 

SRS 

WlPP 

SRS 

WlPP 

INEL 

WlPP 

SRS 

WlPP 

HANFORD 

WlPP 

HANFORD 

WlPP 

SRS 

WlPP 

SRS 

WlPP 

AUO8-95NVPEACBSR3744-L 

5712 

4974 

2835 

931 

2027 

subtotal 

1 

1 

5 

5 

17 

17 

2 

2 

1 

1 

1 

1 

136 

136 

29 

29 

1 

1 

4.88X1OQI 

3.81XlP 

3.91Xl(pm 

3.89~10- 

3.O5x1Oa 

5.3oI10* 

8.88X1OQ 

9.41~10" 

3.53X1O4 

5.40xlOQ 

9.01x10- 

1.WXlO~ 

8.1 2x1 0- 

1.30xroa 

7.49x10" 

9.41~10" 

6.53x10- 

1.14X1OQ 

9.1 1 X I  0" 

1 55x1 0- 

1.49x10- 

3.13~10" 

6.81XIOQb 

1.08X10Q 

L-24 

2.93xro- 

2.28xro- 

2.39xIP 

2.28xiP 

1 . 7 1 ~ 1 0 ~  

3.18XrP 

4.85XIP 

5.26X1Oe 

1.86x1 P 

3 . m -  

4.85~10~' 

8.94XIO~' 

4 . 4 6 ~ 1 0 ~  

7.80x1 P 
3.9731 

5.26x10" 

3.57~10' 

6.84XlO' 

4.98XlP 

9.30x10- 

7.83~10" 

1.75x1 0- 

3.63x10' 

6.05x10' 

/: l, 
I \  
1 

I i f  

2.51~10" 

2.53XlO' 

1.1OX1OQ 

4.91XIO? 

1.66x10' 

288x10- 

586x1 0' 

5.09X10' 

2.93x10* 

2.93x10' 

9.96x10- 

8.65xlom 

6.56x10" 

8.66x10m 

5.86x10' 

5.09x10' 

586x1 0.'' 

5.86x10'0 

7.97x10' 

7.97~10- 

1.70X104 

1.70X10' 

536x1 0" 

5.86~10'~ 

1.07~10" 

1 .05x1 0" 

3.1 8x10" -. 

1.13xlO"' 

1.22x10- 

1.79x10- 

1.38XIOQ1 

5.96Xlp 

9.92x10- 

1 . O W  0" 

6.1Ox10' 

4.96x106 

7.37x10a 

5.18X1O4 

5.13x10" 

8.18XlO* 

2 . 4 9 ~ 1 0 ~  

2.1 1 X I  0- 

763435.01 10/12/95 537prn 



TABLE L-14 (Continued) 

CUMULATIVE RADIOLOGICAL DOSES FOR CH-TRU WASTE 
SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 

ENGINEERED ALTERNATIVE NO. 6 - REGIONALIZED CONFIGURATION 

Accident 
Incident-Free Doses Risk Dose 

W e  To Route 
Origin Sagment No. Of crew PvMii Max Indid@ PUMic 
S i  Deshation Shipments (persorrrern) ( p e m r e m )  (rm) (person-rem) 

M S  INEL 

WlPP 

ORNL SRS 

WlPP 

PADUGAH SRS 

WlPP 

PANTEX LANL 

WlPP 

SNL IANL 

WlPP 

66 

€6 

119 

119 

1 

1 

1 

1 

3 

3 

Subtotal 

TOTAL 

3..25x1o4' 

5.06XlOa 

4.34xlp 

1 .6aX10* 

4.61~10" 

1 .08XlOQ 

2 . 0 5 ~ 1 0 ~  

2.1 0x1 0- 

232x1 04" 

6 .30~10~  

zzsxlfl 

5.53~10- 

1.86XlP 

3.o3xlOe 

223x10~'  

9.02xloQ' 

2.42x10g.' 

6.O5x1O4 

1.26x10Q 

1.28x10- 

i2aXio- 

3.84XlP 

1 . m o -  
3.28~104 

3 . 8 7 ~ 1 0 ~  

3.2&~10~ 

1.5Ox10- 

9 . 2 7 ~ 1 0 ~  

5.86xlCT" 

586x1 0'' 

5 . 8 6 ~ 1 0 ' ~  

5.86~10"~ 

1.76X1OQS 

1 . 7 6 ~ 1 0 ~  

244x104 

5.32rl04 

7.72x10m 

6.80X1O4 

8.51X1Oa 

2.55XlOQ' 

6.34x10m 

7.6ax1Om 

3.83x1046 

3.33xloQ6 

1.31x1046 

123x10- 

2Wx10- 

7.65xlon 

L-25 763435.01 10112l95 5:37pm 



TABLE L-15 

RADIOLOGICAL DOSES PER SHIPMENT 
FOR CH-TRU WASTE 

ENGINEERED ALTERNATIVE NO. 10 - DECENTRALIZED CONFIGURATION 

Accident 
Incident-Free Doses Risk Cuse 

Waste Rwte 
Origin Sfgmenl crew Public Max Individual Pubic 
S i  DestiMtion ( p e m r e m )  ( p e m r e m )  (rem) (PeMn-rem) 

Major CKTRU Waste Sites 

HANFORD WIPP 1 .lZxlO*' 6.70~10' 5 . 7 4 x I p  2.86x104 

I N U  WlPP 1.06x10= 6 . 3 2 ~ 1 0 ~  7 . 0 3 ~ 1 0 ~  1 .OOX10' 

LANL WlPP 2.10x104 1.28x10a 5 . 8 6 ~ 1 0 ~  1.19x1P 

RFETS WlPP 8.35X10" 4.90x104 , l.fXxlOa 8.49x10- 

SRS WlPP 1 .3oXlO" 725x10- 7.03~10.'~ 3 . 0 0 ~ 1 0 ~  

Small CKTRU Waste sites 

AMES ANLE-E 

WlPP 

ANL-E WlPP 

BET'TIS MOUND 

WlPP 

ETEC M S  

WlPP 

KAPL MOUND 

WlPP 

LBL U L  

WlPP 

U N L  WlPP 

MOUND WlPP 

MU ANL-E 

2.35%10-= 

I.17X1OQL 

1.17X1O4 

2.69XlP 

1.27XIOQL 

1 .78x10m 

9.72X10m 

6 .17x lp  

1 27x1 OQL 

9.84xio* 

1 .14xlO4 

1 .14X1O4 

1.27~10" 

2.94XlO" 

1.37x10- 

6.78x10' 

6.78x10" 

1.33x1oa 

7.32X10a 

9.27XlOa 

5.70x1 04' 

3 . 0 8 ~ 1 0 ~  

7 . 3 2 ~ 1 0 ~  

4.30x1041 

6.74XlO" 

6.74~10" 

7 . 3 2 ~ 1 0 ~  

1 .61x10° 

WlpP 1.17x lP  6 .7 '8~10~ 7.03~10-'~ 

M S  WlPP 8.94x10- 5.45x1042 7 . 0 3 ~ 1 0 ~  

ORNL WlPP 1.32X10~' 7.3Bx1 04' 6.73~10" 

1 . f f iX lO*  

1.4oxrool 

3.01~10" - 
6.14x10" 

1 . 7 5 ~ 1 0 ~  

4.02XIO" 

3 . 0 3 ~ 1 0 ~  

1.06x10~ 

1 . 7 5 ~ 1 0 ~  

Z57X l046  

1.06xI046 

8.79.71046 

3.46X1OW 

9.30x10- 

1 . 7 7 X l O ~  

1 . 0 5 ~ 1 0 ~  

229x1045 

L-26 763435.01 10/12/95 5:37prn 
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TABLE L-15 (Continued) 

RADIOLOGICAL DOSES PER SHIPMENT 
FOR CH-TRU WASTE 

ENGINEERED ALTERNATIVE No. 10 - DECENTRALIZED CONFIGURATION 

Accident 
Incident-Free Doses Risk Dase 

Waste Rwte 
Origin Segment Crew Public Max IndMdual PUMiic 
Site Desiination ' (psmn-rern) (persunern) (rem) (Penon-rW 

PADUCPH ORNL 2.26x10" 1.26xro- 5.86~10'~ l.sSxl0- 

WlPP 1.21x10" 7 . 0 6 ~ 1 0 ~  7.03x10"0 6.59x10" 

PANTEX LANL 2 . 0 5 ~ 1 0 ~  126x104 5.86x10'0 333x10" 

WlPP 2.51~10" 1.53x10- 7.03~10'~ 4.74~10- 

SNL LANL 7.74~10- 427x10" 5.86x10'0 4.36X1Oa 

WlPP 2.51X1OQI 1.53x10~ 7.03x10'0 5.ffix10- 

L-27 763435.01 1 0 / 1 ~ 5  537pm 



TABLE L-16 

CUMULATIVE RADIOLOGICAL DOSES FOR 
CH-TRU WASTE SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 
ENGINEERED ALTERNATIVE No. 10 - DECENTRALIZED CONFIGURATION 

Accident 
Incident-Free Doses Risk Dose 

Waste Route 
Origin Segment NO. 01 Crew Public Max Individual Public 

(persoo-rem) Site Dssfination Shipments (pem-rem) (person-rem) @em) 

Major CH-TRU Waste Sites 

HANFORD WlPP 5712 6 .40x lP  3.s3XlO- 328x1 1.63x10" 

INEL WlPP 4974 5.27xlP 3.14xIP 3.5Oxlp 4.97x10" 

IANL WlPP 2835 5.95xIP 3 . 6 3 ~ 1 0 ~  l.66xlo- 3 . 3 7 ~ 1 0 ~  

RFETS WlPP 931 7.77x10' 4.56X104 9.78~10" 7.9CixIOe 

SRS WlPP 2827 3.&1OQ' 2.05~10- i.mxioQ 8.48XlOQ' 

Subtotal 6 .99x lP  4.18~10- 3.8Oxlp 1.17x1 Oa 

Smll  CH-TRU Waste S i  

AMES ANL-E 1 2.35xro-3 1.37~10" 5.86XlO" 1.66XIOQ 

ANL-E 

BETTE 

ETEC 

KAPL 

LBL 

LLNL 

MOUND 

MU 

NTS 

ORNL 

WlPP 

WlPP 

MOUND 

WlPP 

NTS 

WlPP 

MOUND 

WlPP 

LLNL 

WlPP 

WlPP 

WlPP 

ANL-E 

WlPP 

WlPP 

WlPP 

1 

5 

17 

17 

2 

2 

1 

1 

1 

1 

136 

47 

1 

1 

66 

119 

1.17XlO" 

5.FSX10- 

4.57XlO" 

2.16xlOQ' 

3.56XIP 

1.94XIOQ' 

6 . 1 7 ~ 1 0 ~  

1.27xIP 

9.84XIo- 

l.14xIOQ 

1.55~10" 

5.97X1Orn 

2.94x10- 

1 . 1 7 ~ 1 0 ~  

5.90x10a' 

1 S7x1 O*' 

6.78~10" 

3.39x10" 

2.26XlOQ' 

1 24x1 0- 

1.85XIO" 

1 . 1 4 ~ 1 ~  

3.08x10" 

7.32~10" 

4.30x1001 

6 . 7 4 ~ 1 0 ~  

9.17xIP 

3.44XlOm 

1.61X1Oa 

6 . 7 8 ~ 1 0 ~  

3.60~10- 

8.78x1 O*' 

7.03x1 Oa 

3.52X1OQ0 

9.96XlO" 

1.2OXlO' 

6.56~10" 

154x1 0' 

5.86~10" 

7.03~10" 

586x1 0'' 

7.03~10"~ 

9.56Xlo0. 

3 . 3 0 ~ 1 0 ~  

5.86~10"~ 

7.03xIU" 

4.64x10" 

8.01x10~ 

1.4oXlO" 

1 .5lXlOql - 
l.o4XIO-= 

2 . 9 8 ~ 1 0 ~  

8.04x10" 

6.06x10* 

1.06x10Q 

7.75xlP 

2 . 5 7 ~ 1 0 ~  

I.06XIOQ 

1.2Ox10~ 

1.63x10" 

9.30x10- 

1.77XlOQ 

6 . 9 3 ~ 1 0 ~  

2.73~1 Om 

L-28 763435.01 10/12/95 5:37pm 



.- 
TABLE L-16 (Continued) 

CUMULATIVE RADIOLOGICAL DOSES FOR 
CH-TRU WASTE SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 
ENGINEERED ALTERNATIVE NO. 10 - DECENTRALIZED CONFIGURATION 

Accident 
Incident-Free Doses Risk Dose 

Waste Route 
Origin Segment No. Of crew PUMi Max lndiidual Public 
Site Destination Shipments (person-rem) (penorrrem) (person-rem) 

PADUCAH ORNL 1 2.26XlO" 126x1 0" 5.86~10" 1 .86x10a 

WlPP 1 121x10" 7 . 0 6 ~ 1 0 ~  7.03~10'~ 6 . 5 9 ~ 1 0 ~  

PANTEX LANL 1 2.05XlO" 1 26x1 0- 5.86x10'0 3.83~10' 

WlPP 1 2.51x10" 1.53X1O0 7.03x10"0 4.74X1O4 

SNL LANL 3 2.3Zx10- 1.26Xro+ 1.76~10" 1 .31x104 

.WIPP 3 7.53X10a 4.59XlO" 2.11x10' 1 .7Ox1Ou 

subtotal 1.68XlP 9.45x10" 8.11rlP 3 . 5 8 ~ 1 ~  

TOTAL 7.16rlP 4 .27xlp  4 . 6 l x l p  1 2 1 x l P  

L-29 



TABLE L-17 

RADIOLOGICAL DOSES PER SHIPMENT 
FOR CH-TRU WASTE 

ENGINEERED ALTERNATIVE NO. 10 - REGIONALIZED CONFIGURATION 

Accident 
Inddsnt-Free Dmes Risk Dose 

Waste Route 
Origin Segment Crew Public Max lndividwl Public 
S& Desfirlahl (person-rem) (pem-rem) @em) (pe-rem) 

Major CH-TRU Waste S i  

HANFORD WlPP 

INEL WlPP 

LANL WlPP 

RFETS WlPP 

SRS WlPP 

small CH-TRU wane s i i  

AMES SRS 

WlPP 

ANL-E SRS 

WlPP 

B m I S  SRS 

WlPP 

ETEC INEL 

WlPP 

KAPL SRS 

WlPP 

LBL HANFORD 

WlPP 

LLNL HANFORD 

WlPP 

MOUND SRS 

WlPP 

MU SRS 

WlPP 

1.1aro- 6.70~1 OQ' 

1.osx10- 6.32X1Om 

2.10xlOQ) 1.28XlO- 

8.35X10' 4.90XlP 

1.30x10- 7.25X1O4 

8.88XlOQ) 4 . 8 5 ~ 1 0 ~  

1.3Ox10- 7 2 5 ~ 1 0 ~  

7.06x10' 3.71x10- 

130x1 0- 7 . 2 5 ~ 1 0 ~  

5.3Ox10- 2.85x10' 

1.30xro- 7.25X1O4 

4.G6x10m 2.23x10- 

1.15x10~ 6 . 6 2 ~ 1 0 ~  

7 . 4 9 ~ 1 0 ~  3 . 9 7 ~ 1 0 ~  

1.3Ox10- 7.25X1Oe 

6 .53~10~  3 . 5 7 ~ 1 0 ~  

1.37X1O4 821x10- 

6.7Ox1Oa 3.66x10- 

1 37x1 0- 8.21x10- 

5.14?30" 2 . m r l O "  

1.3Ox10- 7.25X1O4 

6.81x10' 3.63XlP 

1.30x10' 7.25X1OQ 

5.74x10- 

7.03XlO- 

586x10- 

1 .osxroOD 

7.03x10'0 

2.86xro- 

r.ooX10- 

1.19x10" 

8.49x10" 

3.oOX1OQ 

1.o7xroQ) 

2.1a10- 

6.35X1O4 A 

4 . 5 6 ~ 1 0 ~  

7 . 1 5 ~ 1 0 ~  

212x10- 

6 . 6 6 ~ 1 0 ~  

4.41xlP . 

9.92xlOQ 

2.1P10' 

6 . 1 0 ~ 1 0 ~  

7.99xlO- 

5.42XlO- 

6.61X1O4 

1.77x10- 

4.18X1O4 

2.49xlO- 

259x1046 

ALIOL495NVPEACES:RL L-30 763435.01 lWlZ95 5:37pm 



c. 
TABLE L-17 (Continued) 

RADIOLOGICAL DOSES PER SHIPMENT 
FOR CH-TRU WASTE 

ENGINEERED ALTERNATIVE NO. 10 - REGIONALIZED CONFIGURATION 

Accident 
Incident-Free Doses Risk Dose 

Waste R w t e  
Origin Segment Crew Public Max Individual Public 
Site Destination (pem-rem) (person-rem) #em) (PeMn-rW 

NTS INEL 4.92~10" 2.82x10- 5.86X1O4 1.17xlO~ 

WlPP 1.06x10- 6.3P1Om 7.0&1Oe 1.53x10" 

ORNL SRS 365x1 0- 1.87X10m 1.26x10" 7.15xlO* 

WlPP 1 .41X1O0' 7 . 5 9 ~ 1 0 ~  6.73X104 3.38X1O4 

PADUCAH SRS 4.61x10" 2.42x10" 586x1 0'" 634x10" 

WlPP 1.3oX10" 7 . 2 5 ~ 1 0 ~  7.03X1010 9.73x10" 

PANTEX LANL 2 . 0 5 ~ 1 0 ~  1.26x10" 5.86x10"0 3.83x1046 

WlPP 2.51x10" 1.53x10" 7.03x10" 4.74X1O9 

SNL LANL 7.74x1 Oa 4.27~10" 5.86x10"0 4.36X1Om 

WlPP 2.51 X I  0" 1.53x10* 7.03x10" 565x1 0- 

L-31 763435.01 10/12/95 5:37pm 



TABLE L-18 

CUMULATIVE RADIOLOGICAL DOSES FOR CH-TRU WASTE 
SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 

ENGINEERED ALTERNATIVE NO. 10 - REGIONALIZED CONFIGURATION 

Accident 
Inddent-Free Doses Risk Dose 

W e  To Route M a  
origin Segment NO. M Crew Public IndiiUd Rmli 
site DeJtidon Shipments (person-rem) (pemrem) (rm) (pem-m)  

Major CH-TRU Waste sites 

HANFORD WlPP 5712 6 . 4 0 ~ 1 0 ~  3.83xIO* 3 . 2 8 ~ 1 0 ~  1 63x1 04' 

INEL WlPP 4974 5.27xIp' 3.14x1042 3 . 5 0 ~ 1 0 ~  4.97~10- 

LANL WlPP 2835 5.95X1Oa 3.63~10~' 1.66XIOQ 3.37~1 Oe 

RFETS WlPP 931 737x10' 4.56~10~' 9.7~~1047 7 . 9 0 ~ 1 0 ~  

SRS WlPP 2827 3 . 6 8 ~ 1 0 ~  2.05X10- 1.99x10- 8.48xIO~ 

Subtotal 6.99xlP 4 . 1 8 f l p  3.mP 1.17~10- 

Small CH-TFIU Waste S i  

AMES 

ANL-E 

BEl-rlS 

ETEC 

KAPL 

LBL 

LLNL 

MOUND 

MU 

SRS 

WlPP 

SRS 

WlPP 

SRS 

WlPP 

INEL 

WlPP 

SRS 

WlPP 

HANFORD 

WlPP 

HANFORD 

WlPP 

SRS 

WlPP 

SRS 

WlPP 

1 8.88xIo- 

1 l.30x10e 

5 3.5&10a 

5 6 . 5 0 ~ 1 0 ~  

17 9 . 0 1 ~ 1 0 ~  

17 2 . 2 1 ~ 1 0 ~  

2 8.lalo-= 

2 2.30x10- 

1 7.49X1O4 

1 1.30x10- 

1 6.53X1O4 

1 1 . 3 7 ~ 1 0 ~  

136 9.11x10' 

136 1.86XlO~ 

29 l.49x104 

29 3.i7x10m 

1 6.81x1091 

1 1.30x10- 

4 . 8 5 ~ 1 0 ~  5.86X1Oe 

725XIOQP 7.03x1OQ 

1 . 8 6 ~ 1 0 ~  2.93xIp 

3 . 6 3 x l p  3.5M 0- 

4.85~10" 9.96x10" 

I P X I P  1 .mi 0- 

4.46XI@' 6 . 5 6 ~ 1 0 ~  

1.32xlP 1.64XlOQ 

3.97XlOe 5.86~10' 

7.25x10- 7.03XIO- 

3.57~10- 5.86X10'0 

821x10- 7.03~10"~ 

4 . 9 8 ~ 1 0 ~  7.97x10- 

1.12x1 04 9.56xro- 

7.83X1O4 1 . 7 0 ~ 1 0 ~  

2.1 OX1 0- 2.04x104 

3.63x10" 5.86x10" 

7 . 2 5 ~ 1 0 ~  7.03x10'' 

1.07x104 

2.12iIO" 

3 . 1 8 ~ 1 0 ~  

228x10" 

1:a10- 

3.6Ox10? 

1.38x10- 

8.82x10" 

9.9aio- 

2.1a1045 

6.10~10" 

7.99X10" 

7.37~10- 

8.99x10- 

5.13x1O4' 

1.21x104 

2.49xlOQ 

2.69XlOQ 

'. / .' L-32 763435.01 10112/95 5:37pm 



TABLE L-18 (Continued) 

CUMULATIVE RADIOLOGICAL DOSES FOR CH-TRU WASTE 
SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 

ENGINEERED ALTERNATIVE NO. 10 - REGIONALIZED CONFIGURATION 

Accident 
Ixident-Free Doses Risk Dose 

WaJte To Rwte  M a  
Origin Segment No. Of Crew Publc Individual Public 
Site DeSjnation Shipments (person-rem) (person-rem) (mm) (PeMn-remj 

NTS INEL €6 3.25~10~' 1.66~10- 337x1 0- 7 . 7 2 ~ 1 0 ~  

WlPP 

ORNL SRS 

WlPP 

PADUCAH SRS 

WlPP 

PANTEX LANL 

€6 7.00xlW 4.1 7x10- 4.Mx104 1.01x10~ 

119 4 .34x Ie  2.23XlO*' 1.5ox10" 6 . 5 1 ~ 1 0 ~  

119 1.6aXlP 9.03x10m 8.olxloa 4 . 0 2 ~ 1 0 ~  

1 4.61~10" 2 . 4 2 ~ 1 0 ~  5.86x10"0 6 . 3 4 ~ 1 0 ~  

1 1 . 3 0 ~ 1 0 ~  7 . 2 5 ~ 1 0 ~  7.03x10''0 9.73~10- 

1 2.05x10- 1.26xto- 5.86xIO'' 3.S3xlO4 

WlPP 1 2.51~10" 1.53xro* 7.03x10"0 4.74~10- 

SNL LANL 3 2.32x10- 1.28x10- 1.76xlP 1.31x10" 

WlPP 3 7.53x10- 4 . 5 9 ~ 1 0 ~  2.1 1x1 0- 1 . 7 0 ~ 1 0 ~  

subtotal 229X1V 123x10- 2.31xioQ" 7.93xl LF 
TOTAL 7 m P  4.30~104 6 .11x lp  1 .96x lP  

AU08951WPIEACBSR3744-L L-33 763435.01 10/12/95 537pm 



TABLE L-19 

RADIOLOGICAL DOSES PER SHIPMENT 
FOR CH-TRU WASTE 

ENGINEERED ALTERNATIVE No. 94 - DECENTRALIZED CONFIGURATION 

Aaident 
Incident-Free Doses Risk Dose 

WaJte RUBE 
Origin segment crew Public Max Individual PuMic 
Site w'nation ( p e m e m )  (person-rem) ( r W  (perron-rem) 

Major Ui-TRU Waste Sips 

HANFORD WlPP 6.72X10m 4.04X1OQ' 3.46~1 Om 1.30x10- 

INEL WlPP 4.49~10" 2.69~1 Om 2 . 9 9 ~ 1 0 ~  3.03x10" 

IANL WlPP 9.01x10- 5 . 5 0 ~ 1 0 ~  2 . 5 2 ~ 1 0 ~  4.OlxlO4 

RFETS WlPP 3.71~10' 2.1 8x1 0- 466x1 W" 2.91x10" 

SRS WlPP 8.6sxlO' 4.83x10" 4.68x10"0 1.56x10' 

Small CH-TRU Waste Sites 

AMES ANLE-E 

WlPP 

ANL-E WlPP 

B m l s  MOUND ) 
WlPP 

ETEC NTS 

WlPP 

W L  MOUND 

WlPP 

LBL LLNL 

WlPP 

LLNL WlPP 

MOUND WlPP 

MU ANL-E 

WlPP 

NTS WlPP 

ORNL WlPP 

2.35x10- 

4.97~10- 

7.80XlO' 

2.69~10" 

5.41~10" 

1.78x1 0" 

745x10- 

6.1 7x1 0" 

5 . 4 1 ~ 1 0 ~  

9.84x10" 

7.s3x10QI 

7.63XlO' 

8.49XlO" 

2.94x10' 

7.BoxIO" 

3 . 8 0 ~ 1 0 ~  

1 .a1 o* 

1.37X1Oa 

2.ssxroQI 

4.52~10" 

1.33x10- 

3.1 1x10" 

927x10- 

4 . 5 4 ~ 1 0 ~  

3 . 0 8 ~ 1 0 ~  

3.1 1x10" 

4.30~10' 

4 . 4 9 ~ 1 0 ~  

4.49x10" 

4.87~10" 

1.61~10" 

4.5Zx10" 

2.31x10" 

7.38XlO' 

, I "  '1 
%~. .. ._I' 

L-34 

5.86X1Oa 

239x104 

4.68x1 U" 

5 .86x lp  

2.99x109 

3 . 2 8 ~ 1 0 ~  

5 . 8 6 ~ 1 0 ~  

5.8&1Oa 

2.99x104 

5.86~10"~ 

4.68x10" 

4.68XlV'O 

4.68xlW'O 

5.86~10'~ 

4.68xfO-'0 

2.99xro- 

4.02XlO" 

1 .%XI 0- 

4.29XlO" 

9.08X10" - 
6.14xIP 

5.37XlO- 

4.02X10- 

1.53xlO" 

1.06x10" 

5.37xIP 

2.57XlO' 

4.42X1O4 

3.731 0" 

1.7a10- 

9.30XlO' 

1.39xlO" 

5.29XlO- 

1.03x10- 

763435.01 1011Z95 537pm 



TABLE L-19 (Continued) 

RADIOLOGICAL DOSES PER SHIPMENT 
FOR CH-TRU WASTE 

ENGINEERED ALTERNATIVE No. 94 - DECENTRALIZED CONFIGURATION 

Accident 
Inddent-Free Doses Risk Dose 

Waste Route 
Origin Segment Crew Public Max lndviduat Public 

(pemrem)  Site Destination (pemrem)  (person-rem) (rem) 

PADUCAH ORNL 2.26~10' 1.26x10- 5.86Xl0" l.86X1040 

WlPP 8 . 0 7 ~ 1 0 ~  4.71X1O4 4.68x1Wm 2 . 0 5 ~ 1 0 ~  

PANTEX LANL 2.05x1095 1.26x10* 5 .86~10 '~  3.@3~10~ 

WlPP 1 .EaXlO' 1.02x10+ 4.68~10.'' 2.54x10" 

SNL LANL 7.74~10- 4.27~1 Ool 5.86x10" 436x1 047 

WlPP 1.68XlO" 1.oalO" 4.68~10"~ 3 . 1 3 ~ 1 0 ~  

1. 

L-35 763435.01 10/12/95 5:37pm 



TABLE L-20 

CUMULATIVE RADIOLOGICAL DOSES FOR 
CH-TRU WASTE SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 
ENGINEERED ALTERNATIVE NO. 94 - DECENTRALIZED CONFIGURATION 

Accident 
Inadent-Free Dmes R i  Dose 

Waste R w t e  Max 
Origin Segment No. Of CreW Public individual Public 
Site Destination Shipments (petsomrem) (person-mm) (rm) (PersMI-rem) 

Major CH-TRU Waste Sites 

HANFORD WlPP 5712 3.84X10e 2.31x10a 1.98xro- 7 .43xIp 

INEL WlPP 4974 2.23Xlom 1.34XlP 1 .&I 0- 1.51~10- 

LANL WlPP 2835 2.55xroQO 1.56~1 O*' 7.14~10- 1.14X1O4 

RFETS WlPP 931 3.45X1O4 2.o3xto* 4 . 2 6 ~ 1 0 ~  2.71xlO- 

SRS WlPP 2827 2.45x104' 1.37x104 1.32XlO" 4.41~10"' 

Subtotal 4 . 0 9 ~ 1 0 ~  246x10- 220x10- 5 . 6 M P  

Small CH-TRU Waste Sites 

AMES 

ANL-E 

BETTIS 

ETEC 

KAPL 

LBL 

LLNL 

MOUND 

MU 

NTS 

ORNL 

ANL-E 

WlPP 

WlPP 

MOUND 

WlPP 

NTS 

WlPP 

MOUND 

WlPP 

LLNL 

WlPP 

WlPP 

WlPP 

ANL-E 

WlPP 

WlPP 

WlPP 

1 

1 

5 

17 

17 

2 

2 

1 

1 

1 

1 

136 

29 

1 

1 

66 

119 

2.35xto- 

4.97x10- 

3.90xlO- 

4.57XlO- 

9.ax10" 

3.56XlO" 

1.49XlOQ' 

6.17X1O4 

5.41X1O4 

9.84XlOQ 

7.63X10' 

1 .MXIO" 

2.46x10- 

2.94xro- 

7.80x10' 

2.51 x104' 

1 . 5 7 ~ 1 0 ~  

1.37~10" 

2.88x104' 

2.26X10- 

226x1 04' 

529X1Om 

l.85x104' 

9.08X1 OQ' 

3.08x10" 

3.11~10" 

4 . 3 0 ~ 1 0 ~  

4 . 4 9 ~ 1 0 ~  

6.11X1Oa 

1 .41x10a 

1.61x10a 

4.52~10- 

1 . 5 2 ~ 1 0 ~  

8.78XlO* 

5.86x10a 

2.99XlOQ 

2.34xro- 

9.96x10" 

5.O8x1Om 

6 . 5 6 ~ 1 0 ~  

1 .17x104 

5 . 8 6 ~ 1 0 ~  

2.99x10- 

5.86~10"' 

4.68x10'0 

6 . 3 6 ~ 1 0 ~  

1.36x10" 

5.86~10'~ 

4.68x10'0 

1 .97x10a 

4.78~10- 

1 66x1 0- 

4 . 2 9 ~ 1 0 ~  

4 . 5 4 ~ 1 0 ~  

1 .MXIO' 

9.13xro- 

8.04x10- 

4 

3.06X1O4 

1.06X10- 

5.37X1O4 

2.57xlP 

4 . 4 2 ~ 1 0 ~  

5.1 0x1 0" 

4.99x1@' 

9.3ox10- 

1.3&10* 

3.49~10" 

1.23~10~' 

L-36 763435.01 10l12135 537pm 



TABLE L-20 (Continued) 

CUMULATIVE RADIOLOGICAL DOSES FOR 
CH-TRU WASTE SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 
ENGINEERED ALTERNATIVE NO. 94 - DECENTRALIZED CONFIGURATION 

Accident 
Inadeni-Free Dmes Risk Dose 

waste Raute Max 
Ongin Segment No Of Crew M l C  IndiMdusl PUMC 
Slte Desbnabon Shipments (person-rem) (person-rem) (Em) (person-rem) 

PADUC.AH ORNL 1 2.26XlOq5 126x1 0- 5.86~10"~ 1.86~10" 

WlPP 1 8.07X1Oq5 4.71xIOe 4.68x10'0 2.05~10" 

PANTS LANL 1 2.O5x1O4 1.26x10" 586x1 0" 3.@3x1O4 

WlPP 1 1.68x10- 1 .oa10- 4.68xtO" 2S4x10- 

SNL LANL 3 2.32XlOQl 1.28x10- 1.76x10" 1 .31x104 

WlPP 3 5.04XlOq5 3 . 0 6 ~ 1 0 ~  1.4oXlO" 9.39XlO" 

Subtotal 1 .63xl f l  9 .14x l f l  4.84aoU 7.35xIP 

TOTAL 4 . 2 5 x l p  2.55x10- 2 E a X l P  5.76xIfl 

AUO8-9YWPEACBSR3744-L L-37 763435.01 10/12/95 5:37pm 



TABLE L-21 

RADIOLOGICAL DOSES PER SHIPMENT 
FOR CH-TRU WASTE 

ENGINEERED ALTERNATIVE No. 94 - REGIONALIZED CONFIGURATION 

Accident 
Incident-Free Doses Risk Dme 

Waste Rwte 
Origin Segment Crew Public Max Individual PuMii 
SiW Des$Mtion (person-rem) (person-rem) (rem) (persawern) 

Major CH-TRU W d e  S i i  

HANFORD WlPP 6 . 7 2 ~ 1 0 ~  4.D4x10* 3 . 4 6 ~ 1 0 ~  1.30x10- 

INEL WlPP 4.49X1Oa 2.69x10- 2.99XlOQ 3.03~10- 

LANL WlPP 9.01x10- 5 . 5 0 ~ 1 0 ~  2.52~10" 4 . 0 1 ~ 1 0 ~  

RFETS WlPP 3.71x1091 2.18x10" , 4.68x10"0 2.91xroql 

SRS WlPP 8.65X10* 4.83X10Q 4.68~10"~ 1.56XlO-= 

Small CH-TRU Waste Sites 

AMES SRS 

WlPP 

ANL-E SRS 

WlPP 

BETTE SRS 

WlPP 

EEC INEL 

WlPP 

KAPL SRS 

WlPP 

LBL HANFORD 

WlPP 

UNL HANFORD 

WlPP 

MOUND SRS 

WlPP 

MU SRS 

WI'PP 

8.88x10- 

5.51XlO- 

7.06~10- 

865x10- 

5.30XlO- 

5.51X1Oa 

4.06x1O4 

8.81x10- 

7.49XlOm 

5.51XlO- 

6.53x1046 

9.1 1x10- 

6.70XlO- 

9.11x10- 

5.14XlP 

6.65x1046 

6.81x1OO5 

8.65Xlo- 

4.85X1O4 

3.08x10m 

3.71X1O0 

4 .s3x IP 

2.85XlO" 

3.O8X1Om 

2.23X1OQ' 

5.27x1OU 

3.97X1O4 

3.O8X1O4 

357x10- 

5.46X1O4 

3.66X1O0 

5.46x10- 

270x1 04 

4.g(XlOQ 

3.63X1O4 

4.83XlO- 

{F-;'.,, 
1 ,  I : ,,' 
. I .. 

L-38 

5.86xlP 

2.99xlOQ 

5.86x10"' 

4.68~1 r'' 

5.86~10" 

2.99X10- 

3 . 2 8 ~ 1 0 ~  

5.86xlP 

5 . 8 6 x l p  

2.99X1O4 

5.86XlU" 

4.68x10-'0 

5.86xlU'0 

4.68Xlo"" 

5.86~1 U" 

4.68x10"0 

5.66x10''0 

4.68XlU" 

1 . 0 7 ~ 1 0 ~  

6.52X10a 

635x10- I 

1.38x10-' 

7.1 5x1 P 

6.5ZxIOQ 

6 . 8 8 ~ 1 0 ~  

2.25X1O4 

9.rm10- 

6.5ZxlO- 

6.10X1046 

3.5410" 

5.4ZxlO- 

3.O0X1OQ 

1.77x10- 

2.09x10- 

2.49x10- 

2.1 1x10- 

763435.01 10117J95 5:37prn 



TABLE L-21 (Continued) 

RADIOLOGICAL DOSES PER SHIPMENT 
FOR CH-TRU WASTE 

ENGINEERED ALTERNATIVE NO. 94 - REGIONALIZED CONFIGURATION 

Accident 
Incident-Free Doses Risk Dose 

Waste Rwte 
Origin Segment crew Public Max Individual Public 
Site DeSfinamn (pe-rem) (pe-rern) ( r W  (person-rem) 

NTS INEL 4.92xlO" 2.82x10' 5.86x10- 1 . 1 7 X I ~  

WlPP 4.49X1Ooo 2.69x10- 2.99XlOo" 7 .s2xlP 

ORNL SRS 3.65~10- 1 37x1 O'' 126xro* 7 . 1 5 ~ 1 0 ~  

WlPP 1 .41X10°' 7.5SXlOm 4.02x10" 1.54x10" 

PADUCAH SRS 4.61X1O4 2.42xIoQ 5.86x10-'0 6.34xIOqf 

WlPP 8.65X104 4 . 8 3 ~ 1 0 ~  4.68x10-'0 3.O7x1Om 

PANTM LANL 2.05x1041 1.26X10* 5.86XlO'O 3.@3x1O4 

WlPP 1.68x10" 1.02x10* 4.68xIO-'O 2.54Xl04 

SNL LANL 7.74X1O4 4.27X10"S 536x1 0'" 4.3&1p 

WlPP 1.68x1041 1.oZx10* 4.68~10"~ 3.13~1 Om 

L-39 763435.01 10/12/95 537prn 



TABLE L-22 

CUMULATIVE RADIOLOGICAL DOSES FOR CH-TRU WASTE 
SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 

ENGINEERED ALTERNATIVE NO. 94 - REGIONALIZED CONFIGURATION 

Accident 
Inddenl-Free Doses Risk Dose 

Waste To Rwte 
Origin Segment No. Of Crew Public Max Individual Public 
Site Destination Shipments (pemrem) ( p e m r e m )  (rem) (person-rem) 

Major CH-TRU Waste Sites 

HANFORD WlPP 

INEL WlPP 

LANL WlPP 

RFETS WlPP 

SRS WlPP 

Small CH-TRU waste s i i  
AMES 

ANL-E 

BETTIS 

ETEC 

KAPL 

LBL 

UNL 

MOUND 

MU 

SRS 

WlPP 

SRS 

WIPP 

SRS 

WIPP 

INEL 

WPP 

SRS 

WlPP 

HANFORD 

WlPP 

HANFORD 

WlPP 

SRS 

WlPP 

SRS 

WlPP 

5712 

4974 

2835 

931 

2827 

Subtotal 

1 

1 

5 

5 

17 

17 

2 

2 

1 

1 

1 

1 

136 

136 

29 

29 

1 

1 

3 .84x lp  

223x104' 

2.55XlOQ) 

3.45XlO" 

2.45x1041 

4.ohrlp 

8.SeXlO' 

551x10' 

3.53XlO- 

4.33~10- 

9.01x10-= 

9 . 3 7 ~ 1 0 ~  

8.1210-- 

1.76x1 O'' 

7.49x10- 

5.51x10m 

6.53XlO" 

9.11x10- 

9.1 1 xi 0- 

1.24~10' 

1.49x10' 

2.51x10m 

6.81XiO* 

8.65X10* 

_... 

2.31xlP 

1.34XlP 

1.56XlP 

2.03xlOQ' 

1.37x lP 

2 4 6 x 1 0 ~  

4.&5x10m 

3.08xlP 

1 .ssxrom 

2 . 4 2 ~ 1 0 ~  

4.&5xlOu 

524xlP'  

4.46X1Ou 

1.05Xlo'm 

3.97~10- 

3.O8x1O4 

3.57~10- 

5.46~10- 

4 . 9 8 ~ 1 0 ~  

7 . 4 3 ~ 1 0 ~  

7.83~10" 

1.40x10- 

3.63~10- 

4.83X1O4 

1.98x10- 

1.49XlO~ 

7 . 1 4 ~ 1 0 ~  

4.36XlOO 

1 32x1 0- 

220x10- 

5.66X10a 

2.99XlOa 

2.93X1Oa 

2.34XlOQD 

9.96X10m 

5.OaXrOm 

6.56xlO* 

1.17x10"6 

5.86XlOQ 

2.99X1O4 

5.86~10"~ 

4.66~10"~ 

7.97x10' 

6 . 3 6 ~ 1 0 ~  

1 . 7 0 ~ 1 0 ~  

1.36X10- 

5.86XlV" 

4.68XlO'O 

7.43~10- 

1.51x10- 

1.14x10- 

2.71x10- 

4.41x10" 

569x10" 

1.07x10' 

6.5UllO* 

3.18xlO' 

6.Wx10- 

1.rn10- 

1.1 1 xlo- 

1 38x1 0- 

- 

4.5OxlO- 

9.92Xio- 

6.5210" 

6.1 0x1 0- 

3.54~10- 

7.37x10m 

4.08x10- 

5.13X1Om 

6.06x1Oa 

2.49XlP 

2.i1x10- 

763435.01 10/12/95 5:37pm 



TABLE L-22 (Continued) 

CUMULATIVE RADIOLOGICAL DOSES FOR CH-TRU WASTE 
SHIPMENTS OVER THE LIFETIME OF THE WlPP FACILITY 

ENGINEERED ALTERNATIVE NO. 94 - REGIONALIZED CONFIGURATION 

Accident 
Inddent-Free Doses Risk h e  

Waste To Route 
Origin Segment No. M Crew Public Max individual public 
Site Destination Shipments (person-rem) (pemrem)  (mm) (peMn-rem) 

NTS INEL 66 3.25x10a 1 .eSXlP 3.87~10- 7 . 7 P I p  

ORNL 

PADUCAH 

PANTEX 

SNL 

c 

WlPP 

SRS 

WlPP 

SRS 

WIPP 

LANL 

WlPP 

LANL 

WlPP 

66 

119 

119 

1 

1 

1 

1 

3 

3 

Subtotal 

TOTAL 

2.96XIO*' 

4.34~10- 

1.68XlOQ' 

4.61Xlp 

8.65X104 

2.05x10' 

1.68XlO- 

2.32x10" 

5.04Xl041 

Z P x l O -  

4 . 3 1 ~ I O ~  

1.78x1 0- 

2.23x10- 

9.o3xro- 

2.42x10" 

4.83~10" 

1.26~10" 

l . O Z x 1 ~  

1.26~10" 

3.06XlO" , 

1.19x10.- 

2 5 8 r l O Q  

1 . 9 7 ~ 1 0 ~  

1.5oXlO' 

4.78x10" 

5.86~10"~ 

4.68x1 O'O 

5.86~10"~ 

4.68xl U" 

l.76x10qs 

1.40x10- 

1 . M P  

4.19xlP 

5.1 6x1 0- 

8.51X10" 

1.83XlOQ' 

6.34X1O4 

3.07x10" 

3.83XlO- 

2.54x1040 

l.31X1Oe 

9.39x10- 

1.67xlP 

5 .86x lP  

L-41 763435.01 10/12/95 5:37pm 



TABLE L-23 

CHEMICAL AIRBORNE RELEASES FOR A POSTULATED VERY SEVERE PCCIDENT 
(CH-TRU TRUCK SHIPMENT) - BASELINE''3L'5'6 

(Ji Fradlon 

? Chemical Release Form Fraction Present Waste Matrix Released (mg) (mg/m3) (malm3) Adj.'d ERPG-2 Value r 

of Waste Chemical Receptor Adjusted Receptor 
Release Chemical is Fraction In auanuw Concentration ERPG-2 Value Concenlralionl 

8 
Beryllium particulate 2.0x10' 2.lXlOQ' 1.0x10m 2.6x10- 4.1~10~'  2 . 5 ~ 1 0 ~  1 .6x10m 

Bromine vapor 5 . 0 ~ 1 0 ~ '  6 . 6 ~ 1 0 ~  1 .axiom 2.ox10- 3 .2x IP  33x10" 9.7x10m 

Cadmium particulate 2.0xlO' 1.9x10" 3.0x1O0' 7.Ox1Om 1.1x10~ 1.5X104' 7.3x10m 

Cadmium vapor 1 . 6 ~ 1 0 ~  1 .9~10~ '  3 . 0 ~ 1 0 ~ '  5.6x10' 8.8X10" 1.5x10" 5.9X1O4' 

Carbon 
Tetrachloride vapoi 5 . 0 ~ 1 0 ~ '  1 .3~10~ '  3.0X1Oo' 1.2xto- 1.9xt 0- 7.9x10"' 2.4X1O4 

Cellulose particulate 2.0K1Om g.lXlom 3.0~10'' 3.4~10- 5 . 3 ~ 1 0 ~  2 . 5 ~ 1 0 ~ '  2.1x10- r 
k h) Chloroform vapor 5 .0~10~ '  6 . 0 ~ 1 0 ~  3.0x10" 5.5xlO' 8.7x10m 24x10- 3.6X1O4 

Chiorosuiporic acld 
vapoi 

, /-- - -rt t) Chromlum Vi 
-... I compounds particulate , -A 1 

5.0X1O0' l.BxlO'' 1.0X10~ 5.5x10" 8 . 7 ~ 1 0 ~  5.0~10- 1 .7X1Om 

.,/ Copper particulate 2.ox10" 1.9x10~' 1 .OXlOQ' 2 . 3 ~ 1 0 ~  3 . 7 ~ 1 0 ~  5.0xt0'" 7 . 3 ~ 1 0 ~  
\, 

Hydrarine vapor 5.0~10" 1 .3~10~ '  1.0x10m 4.0~10' 6.3X1O4 5.5X1OQ' 1 . i X l O ~ '  

Lead particulate 2.0XlO~ 1.9XlO*' 3.0X1O0' 7 . 0 ~ 1 0 ~  l.lx1Om 3.8~10" 2.9x10- 

Mercury vapor 5 .0~10~ '  3.6~10" 1.0x10m l . l X l 0 ~  1.7x1Oo2 5 . 0 ~ 1 0 ~  3.5X1OQ' 

Oxalic acld vapor 5.Ox1O4' 1 .8x104' 1.OX10" 5.5~10' 8.7X1O4 2.5x10- 3.5x10" 

Plallnum partkulale 2.0XlO~ 2.8XlOQ' 1 . O X I O ~ '  34x1 0- 5.4~10- 2.5~10" 2.2x10~ 
ii 
tn 2 
k 
2 

Refer lo footnotes at end of table. 

1 



TABLE L-23 (Continued) 

CHEMICAL AIRBORNE RELEASES FOR A POSTULATED VERY SEVERE ACCIDENT 
(CH-TRU TRUCK SHIPMENT) - BASELINE'83"'S" 

Fraction 
of Waste Chemlcal Receptor Adjusted Receptor 

Release Chemical is Fraction in Quantity Concentration ERPG-2 Value Concentration/ 
Chemical Release Form Fraction Present Waste Matrix Released (mg) (mglm3) (mg/m3) Adj.'d ERPG-2 Value 

Phosphoric acid particulate 2.0~10" 6 . 0 ~ 1 0 ~  1.0x10~ 7.4X1OM' 1.2x10* 2.5XlO'OO 4.6x10' 

Silver particulate 2.0~10" 1 . 5 ~ 1 0 ~ '  1.0x10" 1.8X10'03 2.9x10" 2.5X1OQ' 1.2x10* 

Sodium hydroxlde 
partkulate 2.OxlO* 1 .6x1O4' l.OXlO* 2.0x10- 3.1x10" 1.0x10- 3.1x10" 

Tributyl phosphate 
vapor 

Tungsten partlculale 2.ox10" 1.9x10"' 1.OX10" 2 . 3 ~ 1 0 ~  3.7~10" 2.5x10" 1.5XlO* 

Uranlum particulate 2.0~10' 1.5~10" 1.0x10m 1.8X10+- 2.9x10" 5.0x1 04' 5.8X10M 

TOTAL 1.2xro- 

'Assumes a severity categoly Vii l eccldent. 
'See Seclion 3.5.2.1.3 text for basis of chemicals evaluated and release quantltles. 
?he receptor is the maximum exposed member of Iha public, with downwlnd dispersion characteristics based on a wind speed of 1 meterlsec and Pasquill Stabllity Class F (WQ = 1.13xlO*). 
'Quantiiy Released = Release Fraction x Fractlon of Waste Chemlcai is Present x Chemical Fraction in Waste x Welght of Waste/Shlpment. 
Weighi of Waste/Shipment (mg) = 3.67 (m31TRUPACT) x 3 (TRUPACT/Shipment) x 559 (kglm3) x 1x10"; TRUPACT cargo volume based on 2 SWBs. 
'Receptor'Concenlratlon = WQ (max individual) x Reiaase rate (mglsec); = 1.13x10.04 (secf'") x Release Quantity (mg)/7200 (sec); assumes a two hour release. 



D TABLE L-24 

CHEMICAL AIRBORNE RELEASES FOR A POSTULATED VERY SEVERE .ACCIDENT 
(CH-TRU TRUCK SHIPMENT) - ENGINEERED 

Engineered ARernalives Engineered Alternative 'Engineered Altarnative Engineered Alternative 
NO. I a 77 No. 6 No. 10 No. 94 

e: 
Receptor Receptor Receptor Receptor 
Concenlratlonl Concenlrallonl Concenlrallon/ Concentratlonl 

Adj'd ERPG-2 

$ r 
Release Release AdYd ERPGP Release Adj'd ERPG-2 Release Adrd ERPGQ Release 

Chemical Form Fraction value Fraction value Fraction Value Fraction Value 

Beryllium particulate 2 . 0 ~ 1 0 ~  2.4x10m 2.OX10" 1.6~10" 7.0~10' 1 . 6 ~ 1 0 ~  2.0xlO' 1 . l X l O "  

Bromine vapor 5.0~10" l.4x10Qp 5.OxlOa' 9 . 4 ~ 1 0 ~  o.Oxl0- o.Oxl0- 5.0~10" 6 . 4 ~ 1 0 ~  

Cadmium particulate 2 . 0 ~ 1 0 ~  1. txiom 2.OX10" 7 . 2 ~ 1 0 ~  o.ox10- o.ox10- 2.OX10' 4.9x10m 

Cadmium vapor 1 . 6 ~ 1 0 ~  8.6x1 0°' 1.6~10" 5j7x100' o.ox10- O.OX10' 1 . 6 ~ 1 0 ~  3.9~10" 

Carbon vapor 5.0x10"' 3.5~10" 5.Ox1OQ' 2.3XlO" O . O X 1 0 ~  o.ox10- 5.Ox1 0°' 1.6x10" 7 g Tetrachloride 

Cellulose particulate 2 . 0 ~ 1 0 ~  3.1 XI Om 2.0x10m 2.1x10m o.ox10- O.OX10' 2.0x10Qp 1.4x10q5 

Chloroform vapor 5 . 0 ~ 1 0 ~ '  53x10" 5.0x1 Oa' 3.5x10" o.ox10- o.Oxl0- 5.0X1Ou' 2.4x10" 

Chlorosulporlc vapor 5 . 0 ~ 1 0 ~ '  2.5X1Om 5.0x104' 1 .7x10m O.OXlO+- o.ox10- 5.0x1 Oa' 1.2x10m 

Chromium VI partlculate 2.OxiO" 4 . 1 ~ 1 0 ~ ~  2.0x10' 2.8XIO" 7 . 0 ~ 1 0 ~  2.8XlOQ' 2.OXIO~ 1.9x10" 

add 

compounds 

Copper particulate 2 . 0 ~ 1 0 ~ ~  1.1x10" 2.OXIO' 7.2x10" 7.0~10' 73x1 Oa7 2.OX10' 4.9x10" 

Hydrazlne vapor 5 . 0 ~ 1 0 ~ '  1 .7x10°' 5 .0~10~'  l . I X l 0 ~ '  0 . 0 x 1 0 ~  o.ox10- 5.Ox1OQ' 7.6xl0" 

Lead parthiate 2.0~10" 4.2XlO' 2.OX10" 2.ex10m 7,OxlO' 2.9x10" 2.0XlO' 1.9x10- 

2 -. e Refer to footnotes at end of table 

i I 



TABLE L-24 (Continued) 

CHEMICAL AIRBORNE RELEASES FOR APOSTULATEDVERYSEVEREACCIDENT 
(CH-TRU TRUCK SHIPMENT) - ENGINEERED ALTERNATIVESt~z~3'4'6' 

Release 
Chemical Form 

Mercury vapor 
Oxallc acid vapor 
Pletlnum particulate 

Phosphoric partlculale 
add 
Silver particulate 
Sodium partlculate 
hydroxlde 
Trlbutyl vapor 
phosphate 
Tungsten particulate 

Uranium particulate 
TOTAL 

Engineered Allernatives 
No. 1 E 77 

Engineered Allernatlve 
No. 6 

Englwered Alternatlve 
No. 10 

Englneered Allernatlve 
No. 94 

Receptor Receptor Receptor Receptor 
Concenlratlonl Concentratlord Concentratlord 

Release AdJ'd ERPQ-2 Release AdJ'd ERPG-2 Release Adj'd ERPG-2 Release Adrd ERPG-2 

5.0x10" 5.X1OQ' 5.0x10"' 3 . 4 ~ 1 0 ~ '  o.ox10- o.ox10- 5.0x10" 2.3XlO0' 

5.0x1OQ' 5.1x10" 5.0x1 OQ' 3.4~10- o.ox10- 0 . 0 X l O ~  5.0x1 O'' 2.3x10m 

2.OXlO~~ 3.2X1Ods 2.OX10' 2.lXlO" 7.0~10' 2.2XIOO' 2.0Kloa 1.4x10* 

2.OX10" 6.BX10" 2.0XlO* 4 . 5 ~ 1 0 ~ '  o.ox10- o.ox10- 2.0XlO~ 3.1 XIO" 

2.OX10" I.7x10M 2 . 0 x 1 0 ~  I.lXt0" 7.0~10' 1.2x10" 2 . 0 ~ 1 0 ~  7.7x10M 

Concentratlord 

Ractlon Value Fracllon Value F r action Value Fraction Value 

2.OX10" 4.5~10' 2.0XlO~ 3.0XlOQ~ 7.0~10" 3.1~10' 2.OXtO" 2.0x10* 

5.Ox1O0' 9.zx10- 5.Ox1O4' 6.2x10m o.ox10- o.ox10- 5.0x10" 4 . 2 ~ 1 0 ~  

2.OX10" 2.1x10" 2.OX10' 1.4x10" 7.0~10" 1 .5X1OQ' 2.OX10" 9.7~10" 

2 . 0 ~ 1 0 ~ ~  8 . 5 ~ 1 0 ~  2.0XlO~ 5 .7~1  Oa5 7.0~10' 5.8~10" 2.OX10" 3.8x10" 

1 .Bxlo- 1.2x10- 2.1XlO" 8.1XIOQ' 

'The receptor Is the maxlmum exposed member of the publlc and the analysls assumes a severity calegoly Vll l accldent. 
'See Section 3.5.2.1.3 text lor basls 01 chembals evaluated and analysls methodology. 
'Engineered Alternatives No. 1 & 77 calculanon bask system-wide average waste denslty 01 1031 kglm3, waste shlpped h drums, parllculate releases assumed to be the same as radlologlcal 
parllculate releases lor the same alternallve. vapor releases assumed to be the same as the baseline. 
'Engineered Alternative No. 6 bask: systemwlde average waste denslly of 689 kglm3, waste shlpped In drums, partlculate relesses assumed to be the same as radiological partlculate releases 
for the same allernatlve, vapor releases assumed lo be the same as Ihe base case. 
'Englneered Alternallve No. 10 basis: system-wlde average waste denslty of 1595 kglm'. waste may be shlpped In SWBs, all organics and cadmium (low vaporlzation temperature) removed 
by processing and would have no accldent releases, partlculate releases assumed to be the same as radlologlcal pa?lculale releases lor the same allernatlve. 
'Engineered Alternatlve No. 94 basls: system.wlde average waste density of 997 kg/m3, waste shlpped In drums, Same release fractlons as Alternatlve No. 6. addition 01 clay reduces average 
chemlcal constituent lracllon In Ihe waste matrix to a value equal to 0.468 01 the basellne value. 



TABLE L-25 

NONRADIOLOGICAUWONCHEMICAL 
PER-SHIPMENT RISK FOR CH-TRU AND RH-TRU WASTE 

AMES 

ANL-E 

Waste To Route 
Origin Segment 
site DestiMtion ZMe Injuries Fatalities 

AMES ANL-E Rural 8.WXlOQ 6 . 5 6 ~ 1 0 ~  

Suburban 635x10- 2.70X1Oa 

U*all 2.59x10-= 6.47~10- 

AMES SRS Rural 2.35x10- 1.92x10- 

Suburban 3.69xlOQ 1.57xlO- 

Urban 1.93xlo- 4.84X1Om 

WlPP Rural 2.*10- 244x104 

ANL-E 

BATTELLE 

B€lTlS 

B r n l S  

BETrlS 

SRS 

WlPP 

suburban 

Urball 

Rural 

Suburban 

Urban 

Rural 

suburban 

Urban 

ORNL RUrirl 

suburban 

Urban 

1.49x10- 634x10- 

1 . g a l  0- 4.84x10m 

1 S6X1 Oa 1.28XlOQ 

3.36X1O4 1.43x10- 

2.m10- 7.30~10" 

3.29X1Oa 2.7Ox1OQ. 

2.57x1 P l.osXlo45 

1.7Ox1 4 . Z x l P  

6.45xlP 5.29x lp 

1.91XlOQ 8.15XlOQ6 

1.84x10- 4.59x1 Om 

MOUND Rural 4.12xle 3.38XlO- 

suburban 

Urban 

SRS Rural 

Suburban 

Urban 

WlPP Rural 

suburban 

Urban 

L-46 

1.44XlOQ 6.1P10Q 

2 . k X l P  6.16x1 P 

1.29XlP 1.06XlP 

2.38XloQ l.OlXl0Qs 

1.53x10- 3 . 6 2 ~ 1 0 ~  

3 . 8 6 ~ 1 0 ~  3.17x104 

4.O2x1O4 1.71X1O4 

3.87XlO" 9 . 6 7 ~ 3 0 ~  

763435.01 10/12/95 5:37prn 



TABLE L-25 (Continued) 

NONRADIOLOGICA WONCHEMICAL 
PER-SHIPMENT RISK FOR CH-TRU AND RH-TRU WASTE 

Waste To Rwte 
Origin Segment 
she DertinatiCil zone lquries Fatalities 

ETEC INEL Rural 2.01x10- 1.6sx1oa 

ETEC 

HANFORD 

WlPP 

WlPP 

INEL 

KAPL 

KAPL 

KAPL 

KAPL 

ORNL 

SRS 

WlPP 

Suburban 

Urban 

E E C '  NTS Rural 

Suburban 

Urban 

Rural 

Suburban 

Urban 

Rural 

sumatl 

Urbatl 

WlPP Rural 

Suburban 

Urban 

MOUND Aural 

suburban 

Urban 

Rural 

Suburban 

Urban 

Rural 

Suburban 

Urban 

Rural 

Suburban 

U M  

1.79X10a 

7.6Ox10' 

7.l6XlOQ 

7.75XlO- 

5.49x10' 

2.65XlP 

1.28XlO-= 

6.50~10" 

4.38X104 

1.83x10- 

223x10" 

3.36x10- 

1 . M X l O Q  

1.9oX10" 

l.OPl0- 

3.68X1Oa 

2.54x10' 

7.83XlOa 

1.80xlO' 

6.04x1OS 

1.71XlO- 

3.73XlO" 

1 .ax1 0' 

4.47x10- 

6 . 2 7 ~ 1 0 ~  

3.93x10' 

7.61~10- 

1.9oXro- 

587x1 0' 

3.30xlOa 

1.37XlO- 

2 . 1 7 ~ 1 0 ~  

5.43x10" 

1.63x10- 

3.59xlP 

7.nx10- 

5.57xlO' 

2.75x10' 

6.14X1OQ6 

4.74x10" 

8.3P1O4 

1 S7XlO" 

6.34~10" 

6.4P1 0" 

7.68X1Oa 

1.51x10' 

1 .40x lP  

1.59X10' 

3.6Ox1OQ7 

3.66XlO" 

2.67x10" 

9.S3xlO~ 

AU08-95AVPEACBSRL L-47 763435.01 10/12/95 5:37pm 



TABLE L-25 (Continued) 

NONRADlOLOGlCALMONCHEMlCAL 
PER-SHIPMENT RISK FOR CH-TAU AND RH-TRU WASTE 

Waste To Route 
Origin Segment 
site DesliMtim Zone Injuries Falalities 

LANL WlPP Rural 8.47xlp 6.94x10" 

LBL 

LBL 

LBL 

LLNL 

LLNL 

MOUND 

MOUND 

MU 

HANFORD 

LLNL 

WlPP 

HANFORD 

WlPP 

SRS 

WlPP 

ANL-E 

ALI08-9YWPEACBSR3744-L 

Suburban 

Urban 

Rural 

Suburban 

Urball 

Rural 

Suburban 

Urban 

Rural 

suburban 

Urban 

Rural 

Suburban 

Urban 

Rural 

Suburban 

Urban 

Rural 

Suburban 

Urban 

Rural 

Suburban 

Urban 

Rural 

Suburban 

Urban 

L-48 

2.7ox1041 

2 . 5 9 ~ 1 0 ~  

1.78~10" 

2.11x10- 

4.34~10" 

5.29x10" 

4.02x10" 

2.86x10" 

3 . 5 1 ~ 1 0 ~  

1 .€Sx10- 

8.75x10" 

1.80~109 

2.3pro- 

3.79x10- 

3.47~10" 

1.27X1O4 

5.9Ox10" 

1.13XlO-= 

2.61xlP 

128x1 0" 

3.46xIp 

2.96x10- 

2.56xlO" 

7 . 8 4 ~ 1 0 ~  

I.12xIo- 

1.13x10" 

1.1sxloQ 

6 . 4 7 ~ 1 0 ~  

1.46x104 

8.99X1Oa 

1 .OBXlO" 

4.34X1Oa 

1.71X1Oa 

7.15xl Om 

2.88x104 

7.MX1Oa 

2.1 9x1 0- 

1 .47x lp  

9 . 8 9 ~ 1 0 ~  

9.49x10" 

2.84x10- 

5 . 4 0 ~ 1 0 ~  

1 .ax1 0- 

9.25x10" 

I . I  ixio" 

3.20x10" 

2.84x10- 

126x10" 

6.41Xlp 

6.42x10" 

4.79X1Oa 

2.e3xro97 

763435.01 10/12/95 5:npm 



TABLE L-25 (Continued) 

NONRADIOLOGICAUNONCHEMICAL 
PER-SHIPMENT RISK FOR CH-TRU AND RH-TRU WASTE 

W& To Route 
Origin Segment 
Site DesliMIion zone Injuries Fatzllie+ 

~~ ~ 

MU SRS Rural 1.61x1041 

2.9a10- 

3.35x10" 

271x10' 

1.m10- 

221x10" 

1.6ox10' 

l.17x104 

2.50x1O4 

3.02X10m 

8.06X10" 

1.65x10" 

6.51~10- 

1.4ox10- 

3.70x10- 

3.5OxlOm 

2.30x104 

2.€QxlO* 

6.68x10- 

7.8OxlO" 

5.4%10- 

1.01x10~ 

2.16xlP 

2.17XlO" 

3.12X1Om 

2.17xIOa 

1.71~10" 

1.32XlP 

1.24x10" 

8.38Xlom 

222x10- 

5.89X1Oa 

5.51XlO" 

1 .3lXlOQ 

4.97X1O4 

625x10" 

2.48x10- 

3.43x10- 

4.13X10m 

5.33X1O4 

5.94XlO* 

9.24X1Oa 

2.87X1O4 

9.sox10* 

6.50x10" 

5.47x10" 

3.=1Oa 

1 .36x lP  

829x10" 

9.21xio- 

5.42XlO" 

2.56xlO- 

9.22Xro- 

4 .28~10~ 

suburban 

Urban 

WlPP Rural 

suburban 

Urban 

Rural 

suburban 

Urban 

Rural 

Suburban 

Urball 

. Rural 

Suburban 

Urban 

Rural 

Suburban 

Urban 

ORNL Rural 

Suburban 

Urban 

SRS Rural 

Sukrrban 

Urban 

Rural 

Suburban 

Urban 

MU 

NTS 

NTS 

INEL 

WlPP 

- ORNL 

ORNL 

SRS 

WlPP 

PADUCAH 

PADUCAH 

PADUCAH WlPP 

L-49 AL108-95MIPIEACBSR3744-L 763435.01 10/1ZYS5 537pm 



TABLE L-25 (Continued) 

NONRADIOLOGICAL/NONCHEMlCAL 
PER-SHIPMENT RISK FOR CH-TRU AND RH-TRU WASTE 

Waste To Route 
Origin Segment 
Sit0 DeStiMfion zone Injuries Fatalities 

PANTM LANL Rural 8.&10- 6.85XlP 

suburban 2 . 1 4 ~ 1 0 ~  9.09x10" 

Urban 4.68x1046 1 .17x10°' 

PANTEX WlPP Rural l . loxlo* 8.99x10- 

RFETS 

SNL 

SNL 

SRS 

WlPP 

LANL 

WlPP 

WlPP 

Suburban 

Urban 

Rum 

Suburban 

U M  

Rural 

suburban 

Urban 

Rural 

Suburban 

U r n  

3.37XlOQI 1.44XlU- 

4 . 4 4 ~ 1 0 ~  1.11XlO" 

1.65x10- 135x10- 

8.99Xloor 3.83~1040 

1 . 7 4 ~ 1 0 ~  434x10" 

2.18XlOQ 1 .79xIP 

2.11x1091 8.98X10" 

6.41XlP 1.60X10" 

7 . 6 7 ~ 1 0 ~  6.28XlO"l 1 

2.36xro- 1.01X10Q 

4.80x1O4 120x10" 

Rural 3.15~10" 2.58xro+ 

Suburban 

Urban 

3.85X1Oa l.64XlOQ 

2.44x10" 6.10~10" 

L-50 763435.01 10/12/95 5:37pm 



TABLE L-26 

NONCHEMICAUNONRADIOLOGICAL RISK 
CH-TRU WASTE 

DECENTRALIZED CONFIGURATION 

To Rwte 
waste m n t  No. of 

Origin Site DeslinaIjon SMprnents ZOne Injuries Fatalilies 

Major CH-TRU Waste Sites 

HANFORD WlPP 

INEL WlPP 

LANL WlPP 

RFETS WlPP 

SRS WlPP 

Small CH-TRU waste s i i  

AMES ANL-E 

WlPP 

ANL-E WlPP 

5712 Rural 

Suburban 

Urban 

4974 Rural 

Suburban 

Urban 

2835 Rural 

Suburban 

Urban 

931 Rurd 

suburban 

Urban 

2827 Rural 

suburban 

Urban 

Subtotal 

2.50x10m 

1.05x10+- 

1.27x1 O' 

1.67XlO- 

7.16X104 

945x10- 

2.40X1Oe 

7.65x10" 

7.34X1Om 

1 .%XI 0- 

8.37X1Om 

1.m10- 

8.91XIoQD 

1 .osx lP  

6 . 9 0 ~ 1 0 ~  

6.47xIP 

8.00xIo- 

6 . 3 5 ~ 1 0 ~  

2 . 5 9 ~ 1 0 ~  

3 . 2 9 ~ 1 0 ~  

2 . 5 7 ~ 1 0 ~  

I .70xIO" 

1.65x10- 

1 29x1 0- 

8 . 5 0 ~ 1 0 ~  

2.05x10- 

4.44~10- 

3.1 8x1 Om 

1.37~10- 

3.OSxIOQ1 

2.36xlO-J 

1 .97x104' 

3.26~10' 

1.83x10- 

126x1 04' 

3.57~10- 

4.O4xlOa 

729x1 Oa' 

4.64x10a 

1.n10- 

4.64~10- 

6.56~10" 

2 . 7 0 ~ 1 0 ~  

6 . 4 7 ~ 1 0 ~  

2.70x1O4 

1 .mi 0" 
4.23X1Oa 

1.35xio- 

545x1 0- 

2 . 1 3 ~ 1 0 ~  

L-51 763435.01 10112J95 537pm 



TABLE L-26(Continued) 

NONCHEMICAL/NONRADIOLOGlCAL RISK 
CH-TRU WASTE 

DECENTRALIZED CONFIGURATION 

To Rarte 
Waste segment No. Of 

Origin site Destination shiprnems Zone Injuries Fataliies 

B r n l S  MOUND 17 Rural 7.00~1043 5.75~10- 

WlPP 

ETEC NTS 

WlPP 

KAPL MOUND 

LBL 

LLNL 

WlPP 

LLNL 

WlPP 

WlPP 

Suburban 

Urban 

17 Rural 

suburban 

Urban 

2 Rural 

suburban 

Urban 

2 Rural 

Suburban 

Urban 

1 Rural 

Suburban 

Urban 

1 Rural 

suburban 

Urban 

1 Rural 

suburban 

Urban 

1 Rural 

suburban 

Urban 

136 Rural 

Suburban 

Urban 

L-52 

2.45x10- 

4.18~10" 

5.88~10- 

5.03XlO" 

4 . 3 5 ~ 1 0 ~  

1.43x10- 

1.55XlP 

1.1ox10- 

6.04X1Oa 

1.61~10- 

3.34x10" 

1.oarom 

3 . 6 8 ~ 1 0 ~  

2.54XlO" 

346x10" 

236x1044 

2.56xlO" 

529x10" 

4.02x10" 

2.86x10" 

3.47xlP 

127x1 0- 

5.90~10" 

4 .72~10~ '  

1.73xro- 

8.02xlOQ 

1.04XlOQ 

1 . 0 5 ~ 1 0 ~  

4 . 8 3 ~ 1 0 ~  

2.14x1044 

l . O s X l P  

1 . 1 7 ~ 1 0 ~  

6.60x10" 

2.74~10" 

4.9SxlP 

6.86~10' 

8 . 2 6 ~ 1 0 ~  

8.32x10" 

1.57x10- 

634x10- 

2.84x104 

128x10" 

6.41XlP 

4.34XlO- 

1.71x10" 

7.15x10m 

2.84XlO44 

5.40~10- 

1.48x10" 

3.86x10- 

r.34xiom 

2.01X10~ 

763435.01 10/12/95 5:37pm 



*- 
TABLE L-26 (Continued) 

NONCHEMICAUNONRADIOLOGICAL RISK 

DECENTRALIZED CONFIGURATION 
CH-TRU WASTE 

To Rwte 
waste Segment No. of 

Origin Site Destination SMpments Zone Injuries Fataliies 

M O ~ O  WlPP 29 Rural 1.ooxro~ 824x1 O4 

MU ANL-E 

WlPP 

NTS WlPP 

- 
ORNL WlPP 

PANTEX LANL 

WlPP 

JCAH ORNL 

WlPP 

Suburban 8 . 5 8 ~ 1 0 ~  3.65x10" 

Urban 7.42X109* 1.86x10- 

1 Rural 7.84xlO+ 6.43x10" 

suburban 1.1a10- 4.79Xlp 

Urban 

1 Rwal 

Suburban 

Urban 

66 Rural 

Suburban 

Urban 

119 Rural 

Suburban 

1.13XlO" 

3 . 2 9 ~ 1 0 ~  

2 . 5 7 ~ 1 0 ~  

1.70~10" 

1.99~1 04' 

5 . 3 2 ~ 1 0 ~  

1.09Xro- 

4.1 7x1 04' 

2.74x10m 

2.83x10m 

2 . 7 0 ~ 1 0 ~  

1.09X10" 

4.25X1O4' 

1.64XlO-= 

2.26X1OQ 

273x10" 

3.42XlO" 

1.17X1OQ' 

Urban 3 . 0 9 ~ 1 0 ~  7.74xlO" 

1 Rural 6.&10a 5.47~10" 

Suburban 

Urban 

1 Rural 

Suburban 

Urban 

1 Rural 

Suburban 

Urban 

1 Rural 

Suburban 

Urban 

7.80~10" 

5.42XlOO" 

3.50~10' 

2.3ox10- 

2.wxro- 

8 . 3 6 ~ 1 0 ~  

2.1 4x1 0" 

4.68x1046 

8 . 4 7 ~ 1 0 ~  

270x1 0" 

2.59X1O4 

3.32x10- 

1 3 x 1  om 

2.87X1O4 

9.8Ox10- 

6.50X1Om 

6 S S x l p  

9.OWO' 

l.l7X1Om 

634x10" 

1.15XlO- 

6.47X1Oa 

L-53 763435.01 10112195 537pm 



TABLE L-26 (Continued) 

NONCHEMlCAUNONRADlOLOGlCAL RISK 
CH-TRU WASTE 

DECENTRALIZED CONFIGURATION 

To Rwte 
Waste Segmnt No. Of 

Origin S i  Destination Shipments Zone Injuries Fataliiies 

SNL LANL 3 Rural 6.54x10* 5 . 3 7 ~ 1 0 ~  

WlPP 

suburban 6.33~10- 2.99~10- 

Urban 1.92x10" 4 . 8 0 ~ 1 0 ~  

3 Rural 2.54x10" 2.08x10- 

suburban 8.1OxlO* 3.45X1Oa 

Urban 7.77~10- 1.94x10m 

SUbtOtal 1.39.10- 232xlP 

TOTAL 6 . 6 l x l P  4.87xlcr.D 

L-54 763435.01 10/12/95 537pm 



TABLE L-27 

NONCHEMICAUNONRADIOLOGICAL RISK 
CH-TRU WASTE 

REGIONALIZED CONFIGURATION 

Waste To Rcute Segment No. of 
Ongin Slte Destlnabon Shipments Zone lnjunes Fatal~es 

Major CKTRU Waste Sites 

HANFORD WlPP 

INEL 

LANL 

WlPP 

WlPP 

RFETS WlPP 

SRS WlPP 

small CKTRU waste sites 

AMES SRS 

WlPP 

ANL-E SRS 

5712 Rural 

Suburban 

Urban 

4974 Rural 

Subufban 

Urban 

2835 Rural 

Subutban 

Urban 

931 Rural 

Suburban 

Urban 

2836 RuraJ 

Suburban 

Urban 

subtotal 

1 Rural 

suburban 

Ulban 

1 Rural 

Suburban 

Urban 

5 Rural 

Suburban 

Urban 

2 . 5 0 x I ~  

1.05XlP 

1.27~10~' 

1.67X10*' 

7.16x10m 

9.45x10- 

2.4ox10- 

7.65x10" 

7.34xlO" 

1.54XlP 

B.SXlC+ 

1.6Zx10- 

8.9310- 

1.09x10- 

6 . 9 2 ~ 1 0 ~  

5.73X1Om 

I.ssxlO-= 

3.36X10a 

2.92x10- 

3.15X1O4 

3.85XlOa 

2.44xro- 

7.80*1043 

1.68x10' 

1.46~10" 

2.05xIp 

4.44xlP 

3 . 1 8 ~ 1 0 ~  

1.37~10- 

3 . 0 5 ~ 1 0 ~  

2.36x10- 

1.97~10" 

326x10" 

1.83XlO" 

1 26x1 04' 

3.57~1091 

4.04X1O4 

732XlOm 

4.66x1Om 

1.73x10- 

4.61~1040 

1.28X10" 

1.43XIP 

7.30XW" 

2.5aXlO' 

1.64xro- 

6.1 0x1 0- 

6.40X1O4 

7.1 5x1 0- 

3.65~10" 

WOB-951WPEACBSR3744-L L-55 763435.01 1W12195 5:37pm 



TABLE L-27 (Continued) 

NONCHEMICAUNONRAMOLOGICAL RISK 
CH-TRU WASTE 

REGIONALIZED CONFIGURATION 

WaSle To Route Segment No. of 
Origin Sie DesliMtim ShiplT#nts zone Injuries FaWies 

B r n I S  SRS 17 Rural 2.1 9x1 0- 1.8oxlO- 

Suburban 4.0Sx1OQs 1 .m10- 

Urban 2.MlXlO" 6 . 4 9 ~ 1 0 ~  

WlPP 17 Rural 5.36xlOa 4.39X1O4 

Suburban 6.55X1Om 2.79x10- 

Urban 4 . 1 5 ~ 1 0 ~  1 .Mx104 

2 Rural 4.o2xlOm 3.30~10" 

suburban 358x10- l.5a10Q 

Urban 1.52x10- 3.S0xlOQ 

2 Rural 5.30x1Om 4.34X1O4 

Suburban 2.55xro- 1.09x10" 

Urban 1 . a 1  0- 3.26X1O4 

1 Rural 1 .71X1Om 1.40x10- 

Suburban 3.73~10' 1 . 5 9 ~ 1 0 ~  

Urban 1.44x10" 3 . 6 0 ~ 1 0 ~  

1 Rural 3 . 1 5 ~ 1 0 ~  2.5sxro- 

Sub* 3.85~10- 1.64XlOQS 

Urban 2.44XiO* 6.10X10" 

1 Rural 1 . 7 8 ~ 1 0 ~  1.46xro- 

Suburban 2.1 1x10- 8.99xIOQ 

Urban 4 . 2 4 ~ 1 0 ~  1.osXro- 

1 Rural 4 . 3 8 ~ 1 0 ~  3.5SxlOQ 

suburban 1.83xro- 7.i7x104 

Urban 2:23x10" 5.57~1 Om 

ETEC INEL 

WlPP 

KAPL SRS 

WlPP 

HANFORD 

WlPP 

LBL 

L-56 763435.01 10/W95 5:37pm 



c. 

TABLE L-27 (Continued) 

NONCHEMICAUNONRADlOLOGlCAL RISK 
CH-TRU WASTE 

REGIONALIZED CONF~GURATION 
Waste To Route segment 

Ongin See DeSbnaDOn No OtShipments Zone InJunes Fatalmes 

UNL HANFORD 

WlPP 

MWNO SRS 

MU 

NTS 

ORNL 

WlPP 

SRS 

WlPP 

INEL 

WlPP 

SRS 

WlPP 

1% Rural 

Suburban 

Urban 

136 Rural 

sutpnban 

Urban 

29 Rural 

Subllrban 

Urban 

29 Rural 

Suburban 

Urban 

1 Rural 

Suburban 

Urban 

1 Rural 

Suburban 

Urban 

66 Rural 

Suburban 

Urban 

66 Rural 

Suburban 

Urban 

119 Rum1 

SuDurban 

Urban 

119 Rural 

Suburban 

Urban 

2 . W P  

3.16xlP 

5.15x1041 

4.72nP 

1 . 7 h l P  

8.mXlQa 

3.2SX1Qa 

7 . 5 7 ~ 1 0 ~  

3.7lXlP 

1 . a h l P  

8.58X1041 

7.42Xlp 

1.srx1041 

2.m104 

3.35XlP 

3.15Xl041 

3.85~104 

2.44xlP 

1.06XlP 

7.72%104" 

1.65XlP 

l.ssxlP 

532x1041 

1.09XlP 

7.75xlP 

1.67xl041 

4.4Oxl04 

3.75xlP 

458xlOa 

Z.soXl041 

2.M)x1041 

1.35xl041 

12cWl04 

3.ff iXlF 

734x104 

2.01xl0=4 

2.6BX10- 

3 p x l Q Q  

9 u l X l P  

824xi041 

3.ffixlQQ 

1.86xlP 

1.32n04 

1 2 4 x l P  

8.38XlV 

2.58XlP 

1 . M X l O B  

6.10xlp 

8.65x1Qa 

328x104 

4.13xlp 

l.MXl041 

226x104 

2.73XlP 

6.34xlP 

7.07~104 

i . lQXl0-  

3.07XlP 

1 . s s X l P  

726x10- 

L-57 763435.01 1Olla95 5:37pm 



TABLE L-27 (Continued) 
.-.. 

NONCHEMlCAUNONRADlOLOGICAL RISK 
CH-TRU WASTE 

REGIONALIZED CONFIGURATION 

Waste To Route Segment No. Of 
Origin Site DesliMlion Shipments Zone Injuries Fatalities 

PADUCAH ORNL 1 Rural 6.68~10- 5.47xl OQI 

Suburban 7.80x10" 3 . 3 2 ~ 1 0 ~  

Urban 5.42X1O4 1 3 x 1  om 

WlPP 

PANTEX LANL 

WlPP 

SNL LANL 

WlPP 

1 Rural 

Sububn 

Urban 

1 Rural 

Suburban 

Urban 

1 Rural 

Suburban 

Urban 

3 Rural 

suburban 

Urban 

3 Rural 

Suburban 

Urban 

Subtotal 

TOTAL 

3.WX1Oa 

2.3ox10- 

2.60X1045 

8.36XlOQ 

2.14X1O4 

4.68X1OQ 

8.47XlO- 

2.70X1O4 

2.59x10- 

6.54~10- 

6.33xlP 

1.9p10- 

2 . 3 0 ~ 1 0 ~  

7.08XlP 

1 .axlo- 

1.91XlooD 

5.98xlP 

2.87X1O4 

s.BOx10- 

6.50~10" 

6 . 8 5 ~ 1 0 ~  

9.WXlom 

1.17x10' 

6 . 9 4 ~ 1 0 ~  

1 . 1 5 ~ 1 0 ~  

6.47X1OQ 
1 

5 . 3 7 ~ 1 0 ~  

2.6sxro- 

4.80x1Om 

1 .asxro- 

3.03x1046 

3.M)X1Om 

1.49XlW 

4.76XlP 

L-58 763435.01 10/12B5 537pm 



.- 
TABLE L-28 

NONCHEMICAL/NONRADIOLOGlCAL RISK 
CH-TRU WASTE CENTRALIZED CONFIGURATION 

Waste To Rwte Segment No. Of 
Origin S i i  w n a t i o n  Shipments ZUR2 Injuries Fataliies 

Major CKTRU Waste S i  

HANFORD WlPP 

INEL WlPP 

LANL WlPP 

RFETS WlPP 

SRS WlPP 

Small CH-TRU Waste Sites 

AMES WlPP 

ANL-E WlPP 

B r n l S  WlPP 

5712 

4974 

2835 

931 

2827 

I 

5 

17 

Rural 

Suburban 

Urban 

Rural 

suburban 

Urban 

Rural 

suburban 

Urban 

Rural 

Suburban 

Urban 

Rural 

Suburban 

Urban 

Subtotal 

Rural 

suburban 

Urban 

Rural 

Suburban 

Urban 

Rural 

Suburban 

Urban 

L-59 

2 .50~10~ '  

1.05xlO*" 

1.27xlO* 

167x1 fl 

7.16~10~' 

9.45XlP 

2.4oXlP 

7.65x10m 

7 . 3 4 ~ 1 0 ~  

1 54x1 0- 

8 . 3 7 ~ 1 0 ~  

1 . 6 2 ~ 1 0 ~  

8.91x10- 

1.09x10- 

6.90x10" 

6.73xlP 

2.98XiO-= 

1.49X1OQ 

1 .93XlO" 

1.65x10" 

1.29x10" 

8.50~10" 

6 . 5 6 ~ 1 0 ~  

6.@3X1Oq5 

6 . 5 8 ~ 1 0 ~  

2 . 0 5 ~ 1 0 ~  

4.44x10m 

3.1 8x1 0- 

1.37~1 P 
3 . 0 5 ~ 1 0 ~  

2.36x10" 

1.97x1 O* 

3.26X1Oa 

1.83x1 P 
126xro* 

3 . 5 7 ~ 1 0 ~  

4.O4x1O4 

7.29X1O0' 

4 . 6 4 ~ 1 0 ~  

1.72XlO-= 

4 .61x lp  

2.44x1 P 
6 . 3 4 ~ 1 0 ~  

4.84~10" 

1.35xio- 

545x10" 

2.13xlOQ 

5 . 3 9 ~ 1 0 ~  

2.91x104 

1.64x10Q 

763235.01 10/12)95 5:37prn 



TABLE L-28 (Continued) - 
NONCHEMlCALJNONRADlOLOGICAL RISK 

CH-TRU WASTE CENTRALIZED CONFIGURATION 

Waste To Route Segment No. Of 
Origin Site DCStiMtiW Shipments Zone Injuries FaWies 

ETEC WlPP 

KAPL . WlPP 

LBL WlPP 

LLNL WlPP 

MOUND WlPP 

MU WlPP 

NTS WlPP 

ORNL WlPP 

PADUCAH WlPP 

2 Rural 

suburban 

Urban 

1 Rural 

Suburban 

Urban 

1 Rural 

suburban 

Urban 

136 Rural 

suburban 

Urban 

29 Rural 

suburban 

Urban 

1 Rural 

suburban 

Urban 

66 Rural 

suburban 

Urban 

119 Rural 

Suburban 

Urban 

1 Rural 

Suburban 

Urban 

69 
-I' 

L-60 

5.30X10m 

2.56X1O4 

2.wx10- 

4.47XlO- 

627XlO- 

333x10- 

3.51X10m 

1 .&XI 0- 

8.75x1091 

4.72~10- 

1.73~10' 

8.02X1Oql 

3.26~10' 

7.57~10- 

3.7lxIOa 

2.71~10- 

1.38x10- 

2.21x10= 

1.99xlO~' 

5.32~10- 

1.09x10- 

4.17x10* 

274x1 Om 

3 . 0 9 ~ 1 0 ~  

3.12X1Om 

2 . 1 7 ~ 1 0 ~  

1 . 7 1 ~ 1 0 ~  

434x10- 

1.09x10- 

3.Z&r10- 

356x10- 

2 . 6 7 x l p  

9.83x10m 

2.88x10- 

7.02XlO" 

2.1 9x1 0- 

3.86x lP  

7 . 3 4 ~ 1 0 ~  

2.01x10- 

2.68x10" 

3.22XlO- 

9.26x10- 

2 m i o -  

5 .89x lP  

5.51X1Om 

1.64xroa 

226x10- 

2.73x10- 

3.42XlP 

1.17x1045 

7.74~10- 

2.56x104 

9.22x lP  

428x1 Om 

-, 

763435.01 10l17.195 5:37pm 



TABLE L-28 (Continued) 

NONCHEMICAUNONRADIOLOGICAL RISK 
CH-TRU WASTE CENTRALIZED CONFIGURATION 

Waste To Route Segment No. Of 
Origin Site Destination Shipments Zone Injuries FWitieS 

PADUCAH WlPP 

PANTE)( WlPP 

SNL WlPP 

1 Rural 

Suburban 

Urban 

1 Rural 

suburban 

Urban 

3 Rural 

Suburban 

Urban 

Subtotal 

TOTAL 

3.1 2x1 0" 

2.1 7x1 0- 

1 . 7 1 ~ 1 0 ~  

1.1 OX1 0 4  

3 . 3 7 ~ 1 0 ~  

4 . 4 4 ~ 1 0 ~  

2.3ox10" 

7 . 0 8 ~ 1 0 ~  

1.44XIOQI 

3.31x1OOD 

7.06xl0- 

2.56x10+ 

922x10- 

4 . 2 8 ~ 1 0 ~  

8.99XlOQI 

1.44x10Q 

l . l l X l 0 ~  

1.88x10- 

3.03X1O4 

3.M1xlOm 

1.WXllP 

4.71~10~ 

L-61 



TABLE L-29 

NONCHEMICAUNONRADIOLOGICAL RISK 
RH-TRU WASTE DECENTRALIZED CONFIGURATION 

To Route 
Waste Segment No. of 

Origin Site Destimrion Shipments Zone Injuries FatalSes 

Maiw RH-TRU Waste Sites 

HANFORD WlPP 

ORNL WlPP 

Small RH-TRU Waste Sites 

BATELLE ORNL 

WlPP 

B m l s  ORNL 

WlPP 

INEL WlPP 

5176 Rural 

suburh;n 

Urban 

2002 Rural 

Suburban 

Urban 

Subtotal 

I23 Rural 

Suburban 

Urban 

Rural 

suburban 

Urban 

3 Rural 

Suburban 

Urban 

Rural 

Suburban 

Urban 

109 Rural 

Suburban 

Urban 

L-62 

7.9310- 

2.35XlO" 

226x10- 

4.31X1Oa 

2.83x10' 

320xIOm 

1.94x10- 

5.73x10- 

5.%2x10* 

1.05x10" 

6.90X1O4 

7.80x1OO5 

966x10' 

1 . 5 7 ~ 1 0 ~  

2 . 0 7 ~ 1 0 ~  

1 .86xIOq" 

4.02x1041 

2.eax10- 

575x1 Oa' 

1.96X1O4 

1.3ox10-3 

2.5oxlP 

6.51x10" 

l.WXl0Qo 

5.65x10- 

3.53x10m 

1.21x10-3 

8.oOx10" 

l.sSxl0- 

2.45x10* 

1.38x10" 

8.61x10" 

2.94x1045 

1.95XlOQ 

3.00XlOa 

6 . 6 9 ~ 1 0 ~  

5.1 7x1 0" 

753435.01 10/12/95 5:37pm 



.- 
TABLE L-29 (Continued) 

NONCHEMICAUNONRADIOLOGICAL RISK 
RH-TRU WASTE DECENTRALIZED CONFIGURATION 

To Route 
Waste Segment NO. of 

Origin site Desfination Shipments Zone Injuries F a w e s  

U N L  WlPP 

SRS WlPP 

KAPL ORNL Rural 4.46XlO" 3.66x1043 

Suburban 1 .o3xIO" 4.38x10" 

Urban 3.44~10" 8.61x10* 

WlPP Rural 2.OoXlO~' 1.64x10" 

Suburban 1.31~10" 5.S9x1Oa 

Urban 1 . a x 1  0" 3.71x10' 

249 Rural 2.11x10- 1.73xlO" 

Suburban 6.73X1Om 2 . 8 6 ~ 1 0 ~  

Urban 6.45xIO- 1.61x10a 

56 Rural 1.76~1 04' 1.44x10" 

Suburban 2.1 6x1 0" 9.mx1o- 

Urban 1 . 3 7 ~ 1 0 ~  3.42XlOQI 

- subtotal 255x100. 1.3ox1P 

TOTAL 3.35Xlfl 263x100. 

L-63 
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