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INTRODUCTION

RDD may be explosive or dispersed by other means
RDD will be disruptive and expensive to cleanup
Contamination may be widespread
The first “D” in RDD is dispersal
• large volume of waste may result
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CHARACTERIZATION OF RDD 
CONTAMINATION/DECONTAMINATION

Human consequences:  injuries, uptakes, skin and 
clothing contamination; but manageable waste
Physical consequences:  large areas of surface 
contamination on buildings, streets, and vegetation
Contaminated rinse water to sewers (e.g., TOPOFF2)
Contaminated soil stripping and movement
Cleanup standards (ANSI N13.12)
Volume and cost is dependent on “How clean is clean 
enough?”
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COMPARISON TO OTHER DECON WASTE

Goiânia accident:  1375 Ci (51TBq)
- 112,000 people monitored, 249 contaminated 

(4 deaths, 28 with radiation burns)
- Decon required 550 workers, 4 months
- 159 houses monitored, 85 deconned,   7 

demolished
- Waste volume was 3500 m3

- Temporary storage site was critical to 
expedited clean-up
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COMPARISON TO OTHER CLEANUP WASTE

World Trade Center (9/11/2001)
- 1.6 million tons of steel and debris
- Waste volume ~500,000 m3

- Moved to 160 acre site on Staten Island
- Disposal site quickly approved
- Required 1.7 million person-hours
- Cleanup took almost 1 year
- Cost $72 million
- But waste was not radioactive!



14

Pacific Northwest National Laboratory
U.S. Department of Energy

Non
-R

W

1

10

100

103

104

105

106

107

108

109

1014

1015

1016

1013

1012

1011

1010

1.1 100 103 105

104

106 107 10810.0110−310−410−510−6

1017

1018

1

10

100

103

105

106

107

104

R
D

D
 S

ou
rc

e 
A

ct
iv

ity
 (C

i)

R
D

D
 S

ou
rc

e 
A

ct
iv

ity
 (B

q)

Waste Volume (m3)

1 P
Bq/m

3

1 T
Bq/m

3

1 G
Bq/m

3

1 M
Bq/m

3

1 E
Bq/m

3

104100 106 1010108Rad. Waste Disposal Costs ($)

104100 106 1010108Non-Rad. Waste Disposal Costs ($)

1012

U + 
Th in 

USA so
ils

LL
RW

HLR
W

WTC 
debrisGoiânia 

waste

Goiânia source

RDD 
waste

Goiânia, 
World Trade 
Center, and 

Potential RDD 
Waste

.01

10−3

10−4

10−5

10−6

10−7

10−8

10−9

10−10

.1



15

Pacific Northwest National Laboratory
U.S. Department of Energy

EXISTING DISPOSAL SITES FOR LOW-LEVEL 
RADIOACTIVE WASTE

Commercial Sites
• Chem-Nuclear in Barnwell, SC
• Envirocare in Clive, UT
• US Ecology in Richland, WA

Commercial sites can’t handle 500,000 m3

Only US Dept. of Energy has large sites 
(e.g., ERDF at Hanford)
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Hanford’s ERDF: > 1,000,000 m3 Capacity
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EXISTING DISPOSAL SITES FOR LOW-LEVEL 
RADIOACTIVE WASTE

Commercial Sites
• Chem-Nuclear in Barnwell, SC
• Envirocare in Clive, UT
• US Ecology in Richland, WA

Commercial sites can’t handle 500,000 m3

Only US Dept. of Energy has large sites 
(e.g., ERDF at Hanford)
No new sites have been approved in years
Temporary storage sites should be 
approved before an RDD event occurs
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TEMPORARY STORAGE SITES NEEDED 
FOR RDD DECONTAMINATION WASTE

New approach is needed: 
Dept. of Homeland Security
Nuclear Regulatory Commission
State and local governments

HPS assistance: 
Governmental Relations Program
Scientific and Public Issues Committee
ad hoc Committee on Homeland Security
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CONCLUSIONS / RECOMMENDATIONS

Preparations for cleanup of RDD waste
- Decontamination plans and procedures
- Identify and organize trained staff
- Acquisition of supplies and equipment

…other recommendations?


