






































Attachment A
l d k bTrailer Contamination and Supersack Integrity Team Members

• Syd Gordon, NSTec (Lead) • Don Wadsworth, New World Envr.

• Travis Myers, CWI/Idaho

• Andy Baumer, LANS/Los Alamos

• Mike Waters, Cavanagh/Hanford

• Jim Portsmouth, CHPRC/Hanford

• Ashok Kapoor, EM-33

• Robert Black, BEA/Idaho

• Dan Shrum ES Clive

• Danny Nichols, Fluor-B&W/Portsmouth

• John McCoy, Fluor-B&W/Portsmouth

• Steve O’Connor Sponsor/EM 33• Dan Shrum, ES-Clive

• Jack Reust, ES-OR

• Steve O Connor, Sponsor/EM-33

• Randy Scott, Sponsor, NA-173

• Kathleen Burianek, Sponsor, NA-174

• Vendor SMEs: Tim Blythe (WCS), Trey Bullinger (PACTEC), Scott Dempsey 
(MHF), Wendall Reeves (PACTEC), Mike Lewis (CPC), Rich Defeyter (CAST), 
Gus Chirgott (ICE), Al Beale (SPS)
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EFCOG Packaging and Transportation 
(P&T) Subgroup  

DOE VS DOT 
RELEASE LIMITS 

JUNE 11, 2012 

Michael S. Waters, Cavanagh Services Group 
James H. Portsmouth, CH2MHill 
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EFCOG P&T Subgroup 
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Group established by EFCOG on July 2011 
Charter approved November 2011 

•  Leverage the P&T expertise and experience of  
contractor community to DOE 

•  Seek out and promote the best management and 
operating practices 

•  Focus on complex-wide integration and experience 
transfer 



DOE vs DOT 
An initiative of the P&T Subgroup 
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THE ISSUE: 

Consistent application of the appropriate 
regulation for release of commercial carrier 
equipment with measurable contamination or 
dose rates from DOE complex sites.  
Regulations of interest are 10 CFR 835 and 49 
CFRs for transportation, primarily 49 CFR 443. 



DOE vs DOT 

4 

Team Members 

Jim Portsmouth, CHPRC, Lead; Mike Waters, Cavanagh 
Services- Co-Lead; Syd Gordon, NSTec; Ashok Kapoor, 
EM-33; Joel Rabovsky, HS-11; Mark Ledoux, ES (Chair of 
EFCOG RAP subgroup); Kathleen Burianek, NA-174; Dan 
Shrum, ES-Clive; Don Wadsworth, New World 
Environmental; Andy Baumer, LANL; Scott Anderson, 
CH2M-WG Idaho; Jack Reust, OR Naval Program-ES; 
Danny Nichols, Fluor/B&W Portsmouth; and John McCoy, 
Fluor/B&W Portsmouth   



DOE vs DOT 
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• FOR DOE – 10 CFR 835 IS “THE LAW” 
 Appendix D to Part 835 – Surface Contamination 
Values 

• FOR DOT – 49 CFR 173-178 IS “THE LAW” 
 49 CFR 173.443 – Contamination Control (the 
shipper) 
 49 CFR 174.715 – Cleanliness of transport vehicles 
after use (for rail) 
 49 CFR 177.843 – Contamination of vehicles (the 
carrier) 



DOE vs DOT 
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Non-Fixed Contamination Limits issue 

DOE 10 CFR 835 is more conservative than the DOT 49 
CFR and impacts offsite/onsite P&T operations significantly 

No public or worker health and safety issues under DOT or 
DOE limits  



DOE 
10 CFR 835 Appendix D 
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    Radionuclide       Removable          Total (Fixed+Removable) 

•  U-nat, U-235, U-238, and associated decay products .......  1,000   5,000 
•  Transuranics, Ra-226, Ra-228, Th-230, Th-228, 
  Pa-231, Ac-227, I-125, I-129 ............................................   20      500 
•  Th-nat, Th-232, Sr-90, Ra-223, Ra-224, U-232, 
  I-126, I-131, I-133 ........................................................... 200    1,000 
•  Beta-gamma emitters (nuclides with decay modes other than  

 alpha emission or spontaneous fission) except Sr-90 ..........1,000    5,000 
•  Tritium and STCs 6 ....................................................... 10,000     See Footnote 6 

SURFACE CONTAMINATION VALUES IN DPM/100 CM  



DOT 
49 CFR 173.443 

Contamination Control 

8 

TABLE 9—NON-FIXED EXTERNAL RADIOACTIVE 
                         CONTAMINATION LIMITS FOR PACKAGES 

Contaminant 
Maximum permissible limits 
Bq/cm2 uCi/cm2 dpm/cm2 

1.  Beta and gamma emitters 
and low toxicity alpha 
emitters 

4 10-4 220 

2.  All other alpha emitting 
radionuclides 0.4 10-5 22 

Limits for Rail; 49 CFR 174.715 
Limits for Carrier; 49 CFR 177.843 



DOT and DOE Surface Radioactivity Criteria 
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Isotope(s)	
  
DOT-­‐Removablea	
  
dpm/100	
  cm2	
  

DOEd,e	
  
dpm/100	
  cm2	
  

Transuranics,	
  Ra-­‐226,	
  Ra-­‐228,	
  Th-­‐228,	
  Th-­‐230,	
  
Pa-­‐231,	
  Ac-­‐227,	
  	
  	
   240	
   100	
  TTL	
  (20-­‐removablef)	
  

Ra-­‐223,	
  Ra-­‐224,	
  	
  
U-­‐232	
  	
   240	
   1000	
  TTL	
  (200-­‐removablef)	
  

Enriched	
  Uranium2	
  
240	
  

5000	
  TTL	
  (1000-­‐
removablef)	
  

Th-­‐2281,	
  Th-­‐2301,	
  I-­‐125,	
  I-­‐129	
   2400	
   100	
  TTL	
  (20-­‐removablef)	
  

Th-­‐232,	
  	
  Natural	
  Th,	
  Sr-­‐90,	
  	
  I-­‐126,	
  I-­‐131,	
  I-­‐133	
  
2400	
   1000	
  TTL	
  (200-­‐removablef)	
  

U-­‐235,	
  U-­‐238,	
  Natural	
  U,	
  Depleted	
  U,	
  

Beta-­‐gamma	
  emiKers	
  (nuclides	
  with	
  decay	
  
modes	
  other	
  than	
  alpha	
  emission	
  or	
  

spontaneous	
  fission)	
  except	
  Sr-­‐90	
  and	
  others	
  
noted	
  above.	
  

2400	
  
5000	
  TTL	
  (1000	
  -­‐
removablef)	
  

TriSum	
   2400	
   10,000	
  TTL	
  (all	
  removablef)	
  

a- Amount of radioactivity on a swipe (not adjusted for efficiency using the default factor of 10); b-Uranium containing a greater 
mass percentage of uranium-235 than 0.72%; c-  when contained in ores or physical and chemical concentrates; d-Taken from 
Figure IV-1 of DOE Order 5400.5 Protection of the Public and the Environment; e-Per DOE Order 458.1 DOE may permit 
clearance of objects at higher levels; f-10CFR835 Appendix D contains the same values for removable surface radioactivity  



DOE vs DOT 
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There are exclusions in 10 CFR 835 

• 10 CFR 835.1(b)(7) – excludes radioactive 
material transportation not performed by DOE 
or DOE contractors from compliance with 10 
CFR 835 regulations. 



DOE vs DOT 
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• DOE Standard – Radiological Control 
• DOE-STD-1098-2008 (October 2008) 

 Chapter 4, Part 2 – Release and Transportation of 
Radioactive Material 

 Article 423 – Transportation of Radioactive Material 
 Recognizes exclusion from 10 CFR 835 
requirements for radioactive material transportation 
not performed by DOE or DOE Contractor 



DOE vs DOT 
An Approach 
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•  Collection of data from Sites on Current Situation 

•  Survey systems used in implementing dual contamination 
limits for  onsite and offsite transportation  

•  Decon activities and costs 
•  Programmatic impacts 
•  Contractual implications 

•  Presentation at EFCOG Radiation Protection Subgroup – 
3/14/12 - Radiation Protection Project is critical to the success 
of this initiative! 

•  Presentation at NNSS Waste Generator Workshop 4/25/12 
•  2 conference calls held 
•  Online Survey sent out 6/4/12 
•  Evaluation of Data 



DOE vs DOT 
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The Proposed Path Forward: 

With EFCOG team members from across the 
complex, formulate a recommendation and 
provide to the DOE-HQ for implementation of a 
consistent practice across the DOE complex for 
releasing commercial carrier equipment used for 
the non DOE or DOE contractor transportation of 
radioactive material. 



We Need Your Help! 
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Please contact: 

• Jim Portsmouth (509-373-9594 ), CHPRC, Lead, james_h_portsmouth@rl.gov 

• Mike Waters (509-372-2505), Cavanagh- Co-Lead, michael_s_waters@rl.gov 

• Ashok Kapoor (202-586-8307), EM-33, email: ashok.kapoor@hq.doe.gov 







Attachment D – Summary of ES/Clive Incidents 
 
From: Gwen Young  
Sent: Thursday, June 14, 2012 11:31 AM 
To: Jeff Gardner; Dan Shrum 
Cc: Allan Erichsen 
Subject: FW: Summary of Issues 
 
This email is response to additional data requests made via email on 5/31/12. Attached is an 
updated spreadsheet containing a breakdown of discrepant incoming shipments received at Clive 
in which involved a radiological or container issue. All data below was calculated using this 
spreadsheet.  
 

1. Has ES/Clive experienced any trends with regard to incoming shipment trailer 
contamination (increases in frequency or severity)? 

A. In 2010 there was an increase in the number of container integrity issues.  
2. Has ES/Clive received any DOE site shipments where the external contamination 

exceeded DOT free release limits? If so, did ES/Clive perform decontamination activities 
or did they direct generators to do so? 

A. There were 2 issues documented where the external contamination exceeded DOT 
free release limits; however this were not from any DOE site shipments.  

a. In review of the three year data, 36% of RAD/Container issues were from 
DOE site shipments. 

b. Removing Non-RAD/CNT issues from DOE site shipments the percentage 
decreases to 17% 

B. ES/Clive performs all decontamination activities. 
3. Has ES/Clive experienced any trends with regard to super sack failures on incoming 

generator shipments? If so, what onsite actions were required to mitigate the effects of 
those failures upon disposal site operations? 

A. In review of the three year data, 19% of RAD/Container issues involved super 
sack failures.  

a. Removing Non-RAD/CNT  issues involving super sacks the percentage 
decreases to 15% 

B. To the best of my knowledge, yearly reviews did not identify a trend for any 
onsite actions 

 

Type of Issue 2009 2010 2011 
3 Year 
Total 

% of 3 Year 
Total 

% of RAD/CNT 
Total 

Total # CRSDs 31 63 63 157 - - 

# RAD/CNT Issues 11 23 19 53 34% - 

# of Contamination issues 1 2 6 9 6% 17% 

# of Container Integrity 
issues 1 11 4 16 10% 30% 



# of Material Release issues 3 3 4 10 6% 19% 

#Other Non-RAD/CNT 
Issues 6 10 5 21 13% 40% 

# RAD/CNT Issues 
involving super sacks 1 4 5 10 - 19% 

# RAD/CNT Issues from 
DOE site shipments 5 10 4 19 - 36% 

 
 
 
 

 
 
 

DOE Site Shipments Only 

Type of Issue 2009 2010 2011 3 Year total 
% of DOE RAD/CNT 
Total (53) 

# RAD/CNT Issues from DOE 
site shipments 5 10 4 19 36% 

# of DOE Contamination issues 0 0 1 1 2% 

# of DOE Container Integrity 
issues 0 5 0 5 9% 



# of DOE Material Release 
issues 1 1 1 3 6% 

# of DOE Other Non-
RAD/CNT issues 4 4 2 10 19% 

#DOE RAD/CNT issues 
involving super sacks 1 4 1 6 4% 
 
 
Please let me know if this is what you were wanting or if I may be of any further assistance. 
 
 

 
 



Clive Incoming Shipments -  Radiological and Container Issues
2009 - 2011

Container Type - 
Retreived from 
EWIS   This 
information is not a 
normal part of the log 
Added for EFCOG 
Research

CRSD # Date Initiated Category Summary of Event/Condition Generator ID-Waste 
Stream-Shipping #

 Bates  # Generator Name GSAP # of occurrences 
(by generator & 
waste stream w/ 

like events)

ES involvement 

CAP 
Requested

Liner CRSD09-002 2/9/2009 CNT
Shackles for lifting cask were not 
secure 1023-C-0021 C10550

Monticello 
(NMC) 209001562 1 NA No

Combination - 
Metal boxes & 
Drums CRSD09-006 3/4/2009

LIQ/ER/ 
RAD2

Emergency Response 
implemented, Leaking container 0856-05-0717 L109040 Duratek (ES) 110000021 1 ES Yes

Intermodal CRSD09-010 5/4/2009 CNT
Non-strong Tight  and leaking 
shipment

8007-19-0032-
0034 PR05737 DOE Paducah 604003798 1 ES-PM Yes

Intermodal CRSD09-011 5/11/2009 RAD4/ Safety

Shipment contained his 
concentrations of Uranium. 
Radiation Safety concern

0716-04-0094, 
0095, & 0096

L109508, 
L109507, 
L109509 Honeywell 112001210 1 NA No

Drum CRSD09-022 9/14/2009 CNT
Weight >10% of manifested 
volume 6220-02-0032 PR05810 DOE Mound 701004120 1 ES-PM No

Supersack CRSD09-023 9/14/2009
RAD2/ER/ 
LIQ

Emergency Response implemented 
when liquid was observed leaking 0507C-17-0009 L110668 GE Healthcare 807004941 1 NA No

Metal Box CRSD09-024 9/14/2009
RAD2/CP/ 
LIQ

Contingency Plan implemented 
when waste like material was 
observed on flatbed. Additional 
box contained aqueous material 
>1% 0421-20-0039 M10984

Perma-Fix 
Florida 112001231 1 NA No

Lift Liner CRSD09-026 9/25/2009 CNT
Weight >10% of manifested 
volume 6220-02-0033 PR05817 DOE Mound 701004120 2 ES-PM No

Rolloff CRSD09-029 10/30/2009 CNT
Weight >10% of manifested 
volume 8027-08-0001 PR05841

DOE Los Alamos 
National Lab 
(Portage) 501003157 1 NA No

Cask CRSD09-030 11/3/2009 CNT non-strong tight Cask 1017-C-1012 C01794
Entergy South 
Grand Gulf 204001347 1 NA Yes

All RAD & Container CRSDs 09-11

RAD2 = Unplanned Release
RAD4 = Other



Clive Incoming Shipments -  Radiological and Container Issues
2009 - 2011

Container Type - 
Retreived from 
EWIS   This 
information is not a 
normal part of the log 
Added for EFCOG 
Research

CRSD # Date Initiated Category Summary of Event/Condition Generator ID-Waste 
Stream-Shipping #

 Bates  # Generator Name GSAP # of occurrences 
(by generator & 
waste stream w/ 

like events)

ES involvement 

CAP 
Requested

Supersack CRSD09-031 12/18/2009 CNT
Weight >10% off manifested 
volume 9006-24

8 shipments 
see CR

DOE LANL/ES 
Federal Services 210001702 1 ES-PM No

Supersack CRSD10-002 1/8/2010 CNT

1/6/10 during incoming receipt 
inspection it was noted a  
Supersack was Breached 8038-01-134 L111939

Portage Shaw 
JV/DOE 
Environmental 
Management 
(SPRU) 804004820 1 ES-PM No

Supersack CRSD10-003 1/12/2010 CNT
Weight >10% off manifested 
volume 9006-24

5shipments see 
CR

DOE LANL/ES 
Federal Services 210001702 2 ES-PM No

Gondola CRSD10-006 1/22/2010 CNT
Shipment arrived with manifested 
gondola missing drain cap 0923-05-0034 L111940

ABB Windsor, 
CT 603003718 1 ES-PM No

Supersack CRSD10-007 1/26/2010 CNT

1/25/10 during incoming receipt 
inspection it was noted a  
Supersack was Breeched 8038-01-138 L112079

Portage Shaw 
JV/DOE 
Environmental 
Management 
(SPRU) 804004820 2 ES-PM No

Not Specified CRSD10-008 2/1/2010
RAD2/LIQ/E
R

Non-Aqueous Liquid was 
identified leaking from the bottom 
of a waste tractor 8009-06-1001 L112107 DOE Oakridge 209001584 1 NA No

Supersack CRSD10-010 2/10/2010 CNT

2/10/10 during incoming receipt 
inspection it was noted a  
Supersack was Breached

8038-01-0152, 
0158, 0168, 0160, 
0157

L112200 
L112220 
L112275 
L112271 
L112278

Portage Shaw 
JV/DOE 
Environmental 
Management 
(SPRU) 804004820 3 ES-PM No

All RAD & Container CRSDs 09-11

RAD2 = Unplanned Release
RAD4 = Other



Clive Incoming Shipments -  Radiological and Container Issues
2009 - 2011

Container Type - 
Retreived from 
EWIS   This 
information is not a 
normal part of the log 
Added for EFCOG 
Research

CRSD # Date Initiated Category Summary of Event/Condition Generator ID-Waste 
Stream-Shipping #

 Bates  # Generator Name GSAP # of occurrences 
(by generator & 
waste stream w/ 

like events)

ES involvement 

CAP 
Requested

End Dump CRSD10-013 4/1/2010 CNT

4/1/10 during incoming receipt 
inspection it was noted the End-
Dump's tarp was breached 0876-02-0116 L112651

Energysolutions 
for Whittaker 
Corp 211001864 1 ES-S No

Drum CRSD10-021 6/4/2010 RAD4/WPR Shipment exceeds Class A 9011-17-0001 M11178 DOE BNL 112001215 1 NA Yes

Drum CRSD10-023 6/16/2010 RAD2/CNT 
Hole in drum identified during 
incoming inspection 9314-23-0005 PM01136

DOE Westkem 
(DOE Bechtel 
Jacobs) 1 NA No

Drum CRSD10-028 7/30/2010 CNT
Cont # 109630-01 contains PCB 
labels 9306-20-0003 M11335 DOE Paducah 604003798 1 ES-PM No

Metal Box CRSD10-031 8/18/2010 RAD4/WPR Shipment exceeds Class A 9079-09-0001 M11244 Flour Hanford 811005000 1 ES-PM Yes
Liner CRSD10-033 8/30/2010 CNT Sling appeared compromised 1042-C-0045 C02019 RACE 112001210 1 NA No

Drum CRSD10-034 9/2/2010 CNT
Weight >10% off manifested 
volume 9006-34 see CRSD

DOE LANL/ES 
Federal Services 210001702 3 ES-PM No

Intermodal CRSD10-035 9/15/2010
RAD2/CNT/E
R Hole in bottom of intermodal 9011-08-0821 L114279 DOE BNL 112001215 1 NA No

Combination - 
Metal boxes, 
Wood Boxes & 
Drums CRSD10-036 9/20/2010

RAD2/LIQ/ 
ER

Shipment contains unexpected 
liquids 0507C-25-0001 L114488 GE Healthcare 807004941 1 NA No

Gondola CRSD10-037 9/28/2010
RAD2/LIQ/ 
ER

Shipment contains unexpected 
liquids which were observed 
leaking along the Clive rail line 0659-01-18186

E26582, 
E26570, 
E26569

TRONOX (West 
Chicago Envron. 
Response) 110000013 1 ES-S No

Drum CRSD10-043 10/21/2010 RAD2/CP Material identified in conveyance 0588-01 M11462
CH2MHILL 
(Molycorp) 206001381 Tracking only NA No

Liner CRSD10-049 11/19/2010 CNT Void Shipment was compliant 1012-C-0272 C02116 Studsvik 112001211 void NA No

All RAD & Container CRSDs 09-11

RAD2 = Unplanned Release
RAD4 = Other



Clive Incoming Shipments -  Radiological and Container Issues
2009 - 2011

Container Type - 
Retreived from 
EWIS   This 
information is not a 
normal part of the log 
Added for EFCOG 
Research

CRSD # Date Initiated Category Summary of Event/Condition Generator ID-Waste 
Stream-Shipping #

 Bates  # Generator Name GSAP # of occurrences 
(by generator & 
waste stream w/ 

like events)

ES involvement 

CAP 
Requested

Cvan CRSD10-051 11/22/2010 RAD4/CNT

Shipment was found to have 
removable alpha contamination. 
The contamination level that was 
found is over the allowable 
contamination limits set forth in 49 
CFR 173.443. 0507C-06-0048 L115229

GE Nuclear 
Energy 111000044 1 ES-PM No

85 Gal CRSD10-053 12/9/2010 RAD4/WPR
Uranium concentrations greater 
than profile limit 9069-01-0006 NA

Perma-Fix 
(M&EC) 112001205 1 NA Yes

Rolloff CRSD10-056 12/10/2010
RAD2/LIQ/ 
ER

Shipments arrived dripping from 
the bottom of door seal

0939-01-0005 & 
0002

L115372 & 
L115368 Questar 603003718 1 ES-PM No

Liner CRSD10-057 12/10/2010 CNT

Impeller was not marked with any 
uniquely identifying numbers 
correlating with manifest 1005-C-034 C02127 Exelon Dresden 110000029 1 ES-PM No

Gondola CRSD10-063 12/22/2010 RAD4/ER Fire involving waste 0716-04 See file Honeywell 1 NA No
Gondola CRSD10-064 12/22/2010 RAD2/CNT breeched container 0953-02-0044 L115482 Breckenridge 603009718 1 ES-PM No

Lift Liner CRSD11-003 1/7/2011 CNT Container integrity 9091-01 E26941
Ronald 
McDonald 1012006320 1 SD-O No

Drum CRSD11-014 2/2/2011 RAD2/LIQ Waste leaked from containers 9061-12-0008 M11610
DOE Oak Ridge 
Y-12 611004060 1 SD-ES No

Combination - 
Metal boxes & 
Drums CRSD11-016 2/7/2011 CNT Load shift 0870-09-0068 L115778 Toxco MMC 501003158 1 SD-O No

Combination - 
Unspecified CRSD11-020 2/23/2011 CNT

Shipments arrived without shipping 
confirmation. Load shift

6222, 8043, 9501  
(various waste 
streams & 
shipment #s) See CRSD

DOE Paducah 
LATA 10070060000 1 SD-O No

Intermodal CRSD11-022 2/25/2011 RAD2/ER A leaking intermodal 0923-05-0136 L115922 Windsor 1002005542 1 SD-ES Yes

All RAD & Container CRSDs 09-11

RAD2 = Unplanned Release
RAD4 = Other



Clive Incoming Shipments -  Radiological and Container Issues
2009 - 2011

Container Type - 
Retreived from 
EWIS   This 
information is not a 
normal part of the log 
Added for EFCOG 
Research

CRSD # Date Initiated Category Summary of Event/Condition Generator ID-Waste 
Stream-Shipping #

 Bates  # Generator Name GSAP # of occurrences 
(by generator & 
waste stream w/ 

like events)

ES involvement 

CAP 
Requested

Gondola CRSD11-029 4/6/2011 RAD2/LIQ
Emergency Response implemented 
shipment observed leaking

0716-04-0149 & 
0150 L116468 Honeywell 501003155 1 SD-O Yes

Metal Box CRSD11-031 4/29/2011 CNT >exceeds 10% Weight 9066-05-0006 PM01357
New Port News 
Shipbuilding 803004700 1 SD-O No

Gondola CRSD11-033 4/29/2011 RAD2/LIQ Leaking Shipment
3132-01-0008, 
0010, 0011

L116646, 
L116641, 
L116642

Chicago 
Magnesium 
Casting Company 603003718 1 SD-ES Yes

Supersack CRSD11-037 5/10/2011 RAD2/ER

Emergency Response implemented 
waste detected on outside of 
supersack

0619-01-0005 & 
0006

L116724, 
L116725

Chicago 
Magnesium 
Casting Company 603003718 1 SD-ES No

Intermodal CRSD11-043 6/23/2011 RAD4
Container exceeds RML LC27 
release limits 0893-05-0313 L117025 Studvik 112001211 1 SD-ES Yes

Supersack CRSD11-050 7/20/2011 RAD2/CP

Contingency Plan implemented 
Contamination identified on 
shipping conveyance (trailer Bed) 3134-01-0001 L117235

General 
Dynamics Marion 
AWS 1103006520 1 tracking only No

Drum CRSD11-053 8/15/2011 CNT >exceeds 10% Weight 9061-01-0067 PM01416
DOE Oak Ridge 
Y-12 611004060 1 SD-O No

Drum
CRSD11-054 
(Rev 1) 8/19/2011 RAD2/LDR

Contamination identified on the 
trailer  Additional issue-LDR

0421D-01-0080 & 
0421D-04-0052

M11804 
M11803 Perma-Fix (DSSI) 111000801 1 SD-ES Yes

Intermodal CRSD11-055 8/24/2011 RAD2
Contamination identified on the 
trailer 0893-04-0395 L117522 Studvik 112001210 1 SD-O Yes

Supersack CRSD11-057 10/27/2011 RAD2
Contamination identified on the 
trailer 8045-07-0415 L117931 DOE LANL 1008006080 2 SD-O Yes

All RAD & Container CRSDs 09-11

RAD2 = Unplanned Release
RAD4 = Other



Clive Incoming Shipments -  Radiological and Container Issues
2009 - 2011

Container Type - 
Retreived from 
EWIS   This 
information is not a 
normal part of the log 
Added for EFCOG 
Research

CRSD # Date Initiated Category Summary of Event/Condition Generator ID-Waste 
Stream-Shipping #

 Bates  # Generator Name GSAP # of occurrences 
(by generator & 
waste stream w/ 

like events)

ES involvement 

CAP 
Requested

Large Component CRSD11-062 11/16/2011 CNT/LIQ

Manifested containers had holes 
identified in them. Additional issue 
with unexpected free liquids

0161-01-0022, 
0023 0024

L118108 
L118110 Exelon Dresden 110000029 1 SD-ES Yes

Gondola CRSD11-063 11/23/2011 CNT
Breeched container (plastic wrap 
was found open) 0659-01-18705 E27373

West Chicago 
Environ. 
Response 110000013 1 SD-O No

Supersack CRSD11-065 12/20/2011 CNT Container integrity 9101-01-0001 M11896
Nuclear Fuel 
Services 109000006 1 SD-O No

Liner CRSD11-066 12/30/2011 CNT missing shackle pins 1042-C-0048 C02455 SPF Memphis 1108006921 1 SD-O Yes

All RAD & Container CRSDs 09-11

RAD2 = Unplanned Release
RAD4 = Other



Clive Incoming Shipments -  Radiological and Container Issues
2009 - 2011

Container Type - 
Retreived from 
EWIS   This 
information is not a 
normal part of the log 
Added for EFCOG 
Research

CRSD # Date Initiated Category Summary of Event/Condition Generator ID-Waste 
Stream-Shipping #

 Bates  # Generator Name GSAP # of occurrences 
(by generator & 
waste stream w/ 

like events)

ES involvement 

CAP 
Requested

Metal Box CRSD09-024 9/14/2009
RAD2/CP/ 
LIQ

Contingency Plan implemented 
when waste like material was 
observed on flatbed. Additional 
box contained aqueous material 
>1% 0421-20-0039 M10984

Perma-Fix 
Florida 112001231 1 NA No

Drum CRSD10-043 10/21/2010 RAD2/CP Material identified in conveyance 0588-01 M11462
CH2MHILL 
(Molycorp) 206001381

Tracking 
only NA No

Cvan CRSD10-051 11/22/2010 RAD4/CNT

Shipment was found to have 
removable alpha contamination. 
The contamination level that was 
found is over the allowable 
contamination limits set forth in 49 
CFR 173.443. 0507C-06-0048 L115229

GE Nuclear 
Energy 111000044 1 ES-PM No

Supersack CRSD11-037 5/10/2011 RAD2/ER

Emergency Response implemented 
waste detected on outside of 
supersack

0619-01-0005 & 
0006

L116724, 
L116725

Chicago 
Magnesium 
Casting Company 603003718 1 SD-ES No

Intermodal CRSD11-043 6/23/2011 RAD4
Container exceeds RML LC27 
release limits 0893-05-0313 L117025 Studvik 112001211 1 SD-ES Yes

Supersack CRSD11-050 7/20/2011 RAD2/CP

Contingency Plan implemented 
Contamination identified on 
shipping conveyance (trailer Bed) 3134-01-0001 L117235

General 
Dynamics Marion 
AWS 1103006520 1 tracking only No

Drum
CRSD11-054 
(Rev 1) 8/19/2011 RAD2/LDR

Contamination identified on the 
trailer  Additional issue-LDR

0421D-01-0080 & 
0421D-04-0052

M11804 
M11803 Perma-Fix (DSSI) 111000801 1 SD-ES Yes

Intermodal CRSD11-055 8/24/2011 RAD2
Contamination identified on the 
trailer 0893-04-0395 L117522 Studvik 112001210 1 SD-O Yes

Supersack CRSD11-057 10/27/2011 RAD2
Contamination identified on the 
trailer 8045-07-0415 L117931 DOE LANL 1008006080 2 SD-O Yes

 Contamination CRSDs 09-11 

RAD2 = Unplanned Release
RAD4 = Other



Clive Incoming Shipments -  Radiological and Container Issues
2009 - 2011

Container Type - 
Retreived from 
EWIS   This 
information is not a 
normal part of the log 
Added for EFCOG 
Research

CRSD # Date Initiated Category Summary of Event/Condition Generator ID-Waste 
Stream-Shipping #

 Bates  # Generator Name GSAP # of occurrences 
(by generator & 
waste stream w/ 

like events)

ES involvement 

CAP 
Requested

Intermodal CRSD09-010 5/4/2009 CNT
Non-strong Tight  and leaking 
shipment

8007-19-0032-
0034 PR05737 DOE Paducah 604003798 1 ES-PM Yes

Supersack CRSD09-023 9/14/2009
RAD2/ER/ 
LIQ

Emergency Response implemented 
when liquid was observed leaking 0507C-17-0009 L110668 GE Healthcare 807004941 1 NA No

Cask CRSD09-030 11/3/2009 CNT non-strong tight Cask 1017-C-1012 C01794
Entergy South 
Grand Gulf 204001347 1 NA Yes

Supersack CRSD10-002 1/8/2010 CNT

1/6/10 during incoming receipt 
inspection it was noted a  
Supersack was Breached 8038-01-134 L111939

Portage Shaw 
JV/DOE 
Environmental 
Management 
(SPRU) 804004820 1 ES-PM No

Supersack CRSD10-007 1/26/2010 CNT

1/25/10 during incoming receipt 
inspection it was noted a  
Supersack was Breeched 8038-01-138 L112079

Portage Shaw 
JV/DOE 
Environmental 
Management 
(SPRU) 804004820 2 ES-PM No

Supersack CRSD10-010 2/10/2010 CNT

2/10/10 during incoming receipt 
inspection it was noted a  
Supersack was Breached

8038-01-0152, 
0158, 0168, 0160, 
0157

L112200 
L112220 
L112275 
L112271 
L112278

Portage Shaw 
JV/DOE 
Environmental 
Management 
(SPRU) 804004820 3 ES-PM No

End Dump CRSD10-013 4/1/2010 CNT

4/1/10 during incoming receipt 
inspection it was noted the End-
Dump's tarp was breached 0876-02-0116 L112651

Energysolutions 
for Whittaker 
Corp 211001864 1 ES-S No

Drum CRSD10-023 6/16/2010 RAD2/CNT 
Hole in drum identified during 
incoming inspection 9314-23-0005 PM01136

DOE Westkem 
(DOE Bechtel 
Jacobs) 1 NA No

Cont. Intergrity CRSDs 09-11

RAD2 = Unplanned Release
RAD4 = Other



Clive Incoming Shipments -  Radiological and Container Issues
2009 - 2011

Container Type - 
Retreived from 
EWIS   This 
information is not a 
normal part of the log 
Added for EFCOG 
Research

CRSD # Date Initiated Category Summary of Event/Condition Generator ID-Waste 
Stream-Shipping #

 Bates  # Generator Name GSAP # of occurrences 
(by generator & 
waste stream w/ 

like events)

ES involvement 

CAP 
Requested

Intermodal CRSD10-035 9/15/2010
RAD2/CNT/E
R Hole in bottom of intermodal 9011-08-0821 L114279 DOE BNL 112001215 1 NA No

Rolloff CRSD10-056 12/10/2010
RAD2/LIQ/ 
ER

Shipments arrived dripping from 
the bottom of door seal

0939-01-0005 & 
0002

L115372 & 
L115368 Questar 603003718 1 ES-PM No

Gondola CRSD10-064 12/22/2010 RAD2/CNT breeched container 0953-02-0044 L115482 Breckenridge 603009718 1 ES-PM No

Lift Liner CRSD11-003 1/7/2011 CNT Container integrity 9091-01 E26941
Ronald 
McDonald 1012006320 1 SD-O No

Gondola CRSD11-029 4/6/2011 RAD2/LIQ
Emergency Response implemented 
shipment observed leaking

0716-04-0149 & 
0150 L116468 Honeywell 501003155 1 SD-O Yes

Gondola CRSD11-033 4/29/2011 RAD2/LIQ Leaking Shipment
3132-01-0008, 
0010, 0011

L116646, 
L116641, 
L116642

Chicago 
Magnesium 
Casting Company 603003718 1 SD-ES Yes

Large Component CRSD11-062 11/16/2011 CNT/LIQ

Manifested containers had holes 
identified in them. Additional issue 
with unexpected free liquids

0161-01-0022, 
0023 0024

L118108 
L118110 Exelon Dresden 110000029 1 SD-ES Yes

Gondola CRSD11-063 11/23/2011 CNT
Breeched container (plastic wrap 
was found open) 0659-01-18705 E27373

West Chicago 
Environ. 
Response 110000013 1 SD-O No

Supersack CRSD11-065 12/20/2011 CNT Container integrity 9101-01-0001 M11896
Nuclear Fuel 
Services 109000006 1 SD-O No

Cont. Intergrity CRSDs 09-11

RAD2 = Unplanned Release
RAD4 = Other



Clive Incoming Shipments -  Radiological and Container Issues
2009 - 2011

Container Type - 
Retreived from 
EWIS   This 
information is not a 
normal part of the log 
Added for EFCOG 
Research

CRSD # Date Initiated Category Summary of Event/Condition Generator ID-Waste 
Stream-Shipping #

 Bates  # Generator Name GSAP # of occurrences 
(by generator & 
waste stream w/ 

like events)

ES involvement 

CAP 
Requested

Combination - 
Metal boxes & 
Drums CRSD09-006 3/4/2009

LIQ/ER/ 
RAD2

Emergency Response 
implemented, Leaking container 0856-05-0717 L109040 Duratek (ES) 110000021 1 ES Yes

Supersack CRSD09-023 9/14/2009
RAD2/ER/ 
LIQ

Emergency Response implemented 
when liquid was observed leaking 0507C-17-0009 L110668 GE Healthcare 807004941 1 NA No

Metal Box CRSD09-024 9/14/2009
RAD2/CP/ 
LIQ

Contingency Plan implemented 
when waste like material was 
observed on flatbed. Additional 
box contained aqueous material 
>1% 0421-20-0039 M10984

Perma-Fix 
Florida 112001231 1 NA No

Not Specified CRSD10-008 2/1/2010
RAD2/LIQ/ 
ER

Non-Aqueous Liquid was 
identified leaking from the bottom 
of a waste tractor 8009-06-1001 L112107 DOE Oakridge 209001584 1 NA No

Combination - 
Metal boxes, 
Wood Boxes & 
Drums CRSD10-036 9/20/2010

RAD2/LIQ/ 
ER

Shipment contains unexpected 
liquids 0507C-25-0001 L114488 GE Healthcare 807004941 1 NA No

Gondola CRSD10-037 9/28/2010
RAD2/LIQ/ 
ER

Shipment contains unexpected 
liquids which were observed 
leaking along the Clive rail line 0659-01-18186

E26582, 
E26570, 
E26569

TRONOX (West 
Chicago Envron. 
Response) 110000013 1 ES-S No

Rolloff CRSD10-056 12/10/2010
RAD2/LIQ/ 
ER

Shipments arrived dripping from 
the bottom of door seal

0939-01-0005 & 
0002

L115372 & 
L115368 Questar 603003718 1 ES-PM No

Drum CRSD11-014 2/2/2011 RAD2/LIQ Waste leaked from containers 9061-12-0008 M11610
DOE Oak Ridge 
Y-12 611004060 1 SD-ES No

Intermodal CRSD11-022 2/25/2011 RAD2/ER A leaking intermodal 0923-05-0136 L115922 Windsor 1002005542 1 SD-ES Yes

Material Release CRSDs 09-11

RAD2 = Unplanned Release
RAD4 = Other



Clive Incoming Shipments -  Radiological and Container Issues
2009 - 2011

Container Type - 
Retreived from 
EWIS   This 
information is not a 
normal part of the log 
Added for EFCOG 
Research

CRSD # Date Initiated Category Summary of Event/Condition Generator ID-Waste 
Stream-Shipping #

 Bates  # Generator Name GSAP # of occurrences 
(by generator & 
waste stream w/ 

like events)

ES involvement 

CAP 
Requested

Gondola CRSD11-029 4/6/2011 RAD2/LIQ
Emergency Response implemented 
shipment observed leaking

0716-04-0149 & 
0150 L116468 Honeywell 501003155 1 SD-O Yes

Gondola CRSD11-033 4/29/2011 RAD2/LIQ Leaking Shipment
3132-01-0008, 
0010, 0011

L116646, 
L116641, 
L116642

Chicago 
Magnesium 
Casting Company 603003718 1 SD-ES Yes

Supersack CRSD11-037 5/10/2011 RAD2/ER

Emergency Response implemented 
waste detected on outside of 
supersack

0619-01-0005 & 
0006

L116724, 
L116725

Chicago 
Magnesium 
Casting Company 603003718 1 SD-ES No

Material Release CRSDs 09-11

RAD2 = Unplanned Release
RAD4 = Other



Corrective Action Plan for CAR RWAP-C-09-01, Revision 01/16/09 

Corrective Action Request RWAP-C-09-01 
NTSWAC, Rev. 7, Section 3.2.1 3, Contamination Levels, states, "External contamination 
levels for waste packages and transport vehicles shall meet the release limits specified in 
Title 10 CFR, Part 835, Appendix D." 

Contrary to the above, at approximately 0838 hrs October 23,2008 NSTec Radiological 
Control Technicians were performing a radiological receipt inspection on Perma-Fix 
shipments PFM090 13, PFM09014, and PFM090 1 5. The survey indicated contamination 
was detected on various packages. The contamination levels were: 

2500 dpm per 100 cm square aIpha swipe, 30,000 dpm per 100 cm square, alpha direct, 
10,000 dpm per 100 cm square beta direct. The contamination levels exceeded the limits 
as specified in Title 10 CFR, Part 835 Appendix D. 

Summary of Events 

Waste Processing 
The Radiation Work Permit engineering control section forthe processing of the waste 
specifies that plastic wrapping and the use of misting to limit contamination spread. The 
plastic wrapping is applied to the outer box prior to entering the work zone. The mixed 
waste debris was treated by pouring a grout in the bottom of the box. The grout floor is 
allowed to cure for a specified time. After curing, the box is placed into the work zone. A 
form is placed onto the grouted floor to insure that the waste does not contact the sides of 
the containers. The waste is placed into the form. A fixative is sprayed over the waste to 
reduce contamination during the filling process. The container is then flooded with grout 
to cover the waste and allowed to cure. After curing, the container is closed. 

Outgoing Container Contamination Surveys 
The containers were surveyed in accordance with LLOP-220, Container Surveys. A copy 
of the procedure LLOP-220 is included as Attachment A. 

Prior to removal from the processing area the, wrapping around the container is removed. 
Large Area Swipes (LAS) are performed by operations and fiisked by health physics 
technicians. For each container, the LAS are fiisked for removable beta-gamma and 
alpha. 'In addition, dose rates are measured and documented. To access the bottom of the 
container to perform the LAS, the box is lifted with a fork lift. The LAS are used to 
qualitatively determine the efficacy of the decontamination. Results are recorded on the 
Container Checklist Survey (220-1.1). Copies of the completed surveys are included as 
Attachment B. Surveys for containers 000 162 and 001 57 could not be located. PFN W 
personnel maintain that the surveys were conducted; however, the documentation is not 
available. 

In accordance with Section 4.4.1, dose rates are taken on contact and at 30 centimeters 
with the top, bottom, and vertical sides of the box. In addition, removable contamination 
surveys of the boxes are taken using a disk smear over a 100 square centimeter area. A 
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minimum of two smears are taken on the top, bottom, and vertical sides of the box and 
counted for removable beta-gamma and alpha activity. The results are documented on 
form LLOP 220-3.1. If contamination is found in excess of 1000 dprn1100 cm2 beta- 
gamma or 20 dpm.1100 cm2 alpha, the package is decontaminated prior to the documented 
survey. Copies of the initial completed surveys are included as Attachment C. 

A BoxIDrum - Loading Prior to Shipment Checklist is completed for each container prior 
to loading on the conveyance. Dose rates are taken on the top, bottom, and all vertical 
sides. In addition, LAS of the container are taken and counted for removable beta-gamma 
and alpha activity. Results are recorded on form 220-4.1. These surveys are performed in 
various locations within the facility depending on background and forklift availability. 
The box is placed on a box stand and/or suspended by a forklift to complete the surveys 
on the bottom of the bodcontainer. Copies of the co~npleted surveys for the three 
shipments are included as Attaclment D. 

Table 1 contains the results of the container contamination surveys for the outgoing 
shipments to the Nevada Test Site (NTS). 

Table 1 Summary of Container Contamination Survey Results Associated with 
Outgoing Packages 

Outgoing Vehicle Contamination Surveys 
Vehicle surveys were conducted in accordance with LLOP 219, Radioactive Material 
Surveys. A copy of LLOP-219 is included as Attachment E. Empty vehicle surveys are 
recorded on Attachment 21 9.1-2 to LLOP 2 19. Prior to loading, the steps to cab, door 
handles, all tires and tire wells, and trailer bed are surveyed by direct fiisk for beta- 
gamma. In addition, disc smears are performed on the locations specified above and 
counted for beta-gamma and alpha contamination. Table 2 contains the results of the 
vehicle contamination surveys associated with the outgoing shipments. 
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Table 2 Summary of Vehicle Contamination Survey Results Associated with 
Shipments 

Copies of the contamination surveys for the conveyances are included as Attachment F. 

Immediate Actions Taken Upon Notification 
On 10/23/08 upon notification of the contamination issues, the initial contamination 
surveys 'were'retrieved t i ~ d  reviewed for the three.shihipments. A revkw of the. 
documentation did not identifjr any irregularities. All contamination surveys indicated 
that the shipments and containers confonned to 10 CFR 835 Appendix D limits. 
Past routine yard and truck bay surveys were reviewed to verify contamination levels in 
areas that the boxes were stored. No irregularities or were noted from a review of the past 
area surveys. In addition, surveys were performed by one of the PFNW lead Health 
Physic Technicians of the clean areas throughout the facility to determine if the 
contamination was found in posted clean areas. No contamination was found outside of 
posted areas. 

Personnel from the PFNW Quality Assurance performed surveillance on the instruments 
used to perform the surveys on the containers and conveyance vehicles. All instruments 
used were found to be in calibration. 

On 10/29/08, representatives of the Washington Department of Health (WDOH) 
performed an independent survey of accessible areas in and around PFNW, including a 
trailer loaded with waste for shipment to the Hanford site for disposal. No contamination 
was found outside posted areas. 

On 11/03/08, PFNW initiated additional checks to be performed by QC inspectors on all 
outgoing shipments. The additional checks involve 5 locations on each outgoing 
radioactive shipment to be surveyed for direct and removable alpha. Removable 
betalgarnma will also be checked at these five locations and direct beta-gamma will be 
checked as appropriate with dose rates on the shipping containers. 

Returned Container Surveys 
The shipments PFM090 13, PFM09014, and PFM090 15 were returned to Perma-Fix 
Northwest, Richland, Inc. (PFNW) on 11/13/08. PFNW conducted contamination surveys 
(smears and direct readings) on the returned containers. Upon receipt, the containers were 
subjected to contamination surveys. Removable contamination surveys were conducted 
using a Protean model IPC9025 andlor a Ludlum mode1 2929. In addition to the 
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removable contamination surveys, direct alpha survey readings were taken on the 
returned containers using a Ludlum model 3 instrument. 

Table 3 contains the results of the contamination surveys performed on the retumed 
containers. 

Table 3 Summary of Returned Container Contamination Survey Results 

0001 59 

* The highest value on a tech smear was counted on the 2929 provided and used in &e 
Dade Moeller & Associates independent assessment. This same location on a PFNW 
survey shows highest reading to be 2000 dpndpa on a large area wipe. Copies of the 
PFNW surveys on the returned boxes are included in Attachment G. 

000160 
000157 
0001 62 

Dade Moeller & Associates (DMA), an independent firm, was contracted to observe and 
review the adequacy of the PFNW container surveys and perform independent 
contamination surveys as necessary to confirm the PFNW measurements. The DMA 
representatives observed PFNW surveys and conducted independent surveys on three of 
the nine containers returned. The DMA representatives reviewed the surveying of 
containers 000156, 000157, and 000158 associated with the shipment PFM09013. A copy 
of the independent report is included as Attachment H. 

MW08700268 

Root Cause Analysis 
A root cause analysis was conducted using the Five Why process specified in QA-WTC- 
01, Identifying and Correcting Nonconformances. The root cause identified for the CAR 
was a personnel error due to inattention to detail. In addition, the requirement to remove 
the forklifts or reconfigure the forklifts to allow access to the underside of the box was 

MW08700270 
MW08700279 
MW08700277 

PFM09014 

PFM09014 
PFM09013 
PFM09015 

30,000 

20,000 
3,000 
1,000 

fixative 
splattering, lip 

area two 
sides 

Side1 with 
fixative 

<20 

splattering 
Side 2 
Runner 

Lio on side 1 

<20 
<20 
<20 
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not specifically specified in the procedure. This resulted in the failure to discover the 
removable contamination. 
Direct alpha readings were not procedurally required for container surveys because it was 
incorrectly assumed that to get a direct alpha reading on the outside of the container, 
loose contamination would have to be present and the loose contamination would have 
been discovered either by the direct smears or large area swipes due to the self shielding 
that can easily occur with alpha radiation. The alpha contamination would need to be 
directly on the surface of the container and not covered up or masked with other 
materials. The fixative used during processing that was on the outside of the boxes has a 
tacky consistency until it dries. It is believed that the alpha contamination adhered to its 
surface but not deep enough to shield it while it was located in the high contamination 
work area during treatment of the waste. Because the alpha contamination was in the 
fixative it also did not show the levels of loose contamination one would suspect when 
compared to the direct level readings. 

Corrective .Actions . . .. .. 

Subject all previously treated containers destined for disposal to the NTS to the revised 
surveying procedural requirements (see the preventive action number 3) prior to shipment 
to the Nevada Test Site. 

Preventive Actions 
1. The General Manager will conduct training with his direct reports and front line 

supervisors reinforcing the need to monitor employee's work to insure that 
employees have adequate time and resources to perform assigned tasks. Emphasis 
will be placed on paying attention to extenuating circumstances that may warrant 
additional resources, time, or checks of the final work product. 

2. Reinforcement training will be given to all employees on the need to follow all 
procedures and alert management when the proceddtask cannot be completed 
compliantly. 

3. Revise LLOP-220 to include specific requirements for biased sampling of suspect 
areas, random location sampling for the technical surveys, direct survey of 
containers, and specific instruction regarding accessing all areas of the underside 
of the container when using forklift and racks. Personnel will be trained on the 
revised requirements. 

4. To avoid any further contamination, PFNW will revise operating procedures or 
work instructions to include specific methods and criteria specifying how to 
adequately wrap the containers to reduce contamination. Personnel will be trained 
to the revised procedures/instructions. 

Proposed Completion Date: 02120109 



Attachment C 

M&EC TRANSMITTAL LETTER 

OBJECTIVE EVIDENCE FOR CLOSURE OF CAR RWAP-C-09-01 

(2 ms*) 



A SubslaRety of Penn8-Fix Ermimnmentd Services 

February 19,2009 

Mr. James J. Cebe 
RWAP Task Manager 
NNSA, Nevada Site Office 
P.O. BOX Offfce 98518, MIS 505 
Las Vegas, NV 891 38-8518 

SUBJECT: OBJECTIVE EVIDENCE FOR CLOSURE OF THE CORRECTIVE ACTION 
REQUEST (CAR) RWAP-C-08-01 

Enclosed is the objective evidence demonstrating completion of the corrective action plan for 
the Corrective Action Request (CAR) RWAP-C-09-01. 

Please contact me at (865) 81 3-1324 if you have any questions: 

g W W  &EC Waste Certification Official 

End: CAR RWAP-C-09-01 Objective Evidence 

cc: Gregg Geisinger 



OBJECTIVE EVIDENCE DOCUMENTATION TO CLOSE RWAP-C-09-04 

1. The General Manager will conduct training with his direct reports and front line 
supervisors reinforcing the need to monitor employee's work to insure that 
employees have adequate time and resources to perform assigned tasks. 
Emphasis will be placed on paying attention to extenuating circumstances that 
may warrant additional resources, time, or checks of the final work product. 

Documentation of the completed tralning by the General Manager Is 
included as Attachment A. 

2. Reinforcement training will be given to all employees on the need to follow all 
procedures and alert management when the procedureitask cannot be 
wmpieted compllantly. 

Documentation of the completed tralnlng is inciuded as Attachment B. 

3. Revise LLOP-220 to include specific requirements for biased sampling of suspect 
areas, random location sampling for the technical surveys, direct survey of 
containers, and specific instruction regarding accessing all areas of the 
underside of the container when using forklift and racks. Personnel will be trained 
on the revised requirements. 

A copy of the revised procedure LLOP-220 and tralnlng documentation Is 
lncluded as Attachment C. 

4. To avoid any further contamination, PFNW will revise operating procedures or 
work instructions to include specific methods and criteria specifying how to 
adequately wrap the containers to reduce contamlnation. Personnel will be 
trained to the revised procedureslinstructions. 

A copy of the revised procedure MWOP-325 and tralning roster Is lncluded 
as Attachment D. 

A copy of the closed M8EC Non-Conformance Report, NCR-0842 is lncluded as 
Attachment E. 



Attachment C.1 

LIST OF M&EC OBJECTIVE EVIDENCE RECORDS REVEWED 
TO CLOSE CORRECTIVE ACTION REQUEST, RWAP-C-09-01 

Attachment A - General Manager, Direct Report Training Attendance Record (2 pgs.) 

Attachment B - General Manager Value Line Training Attendance Record (7 P ~ s - )  

Attachment C -Revised PerrnaFix Northwest Procedure LLOP-220, Rev. 7 (20 P~s . )  

Attachment D - Revised PermaFix Northwest Procedure MWOP-325, Rev. 3 (1 9 pgs.) 
- PermaFix Northwest Training Attendance Records Procedures (4 pgs.) 

Attachment E - M&EC Non-Conformance Report NCR-08-042, Closed (14 P ~ s - )  

Note: The above M&EC records are identified as Attachments A through K as they are 
referenced in the respective audit observation responses. The attachments are maintained on 
file within RWAP (S-Drive) and are available for review upon request. 













DOE F 1325.6 
(3102) 

United States Government Department of Energy 

memorandum 
Portsmouth/Paducah Project Office 

DATE: 

REPLY TO 
ATTN OF: 

SUBJECT: 

KAY .2 S IOU 

PPPO: Voth PPPO-03-l2l4620-ll 

SUBMITTAL OF CORRECTIVE ACTION PLAN IN RESPONSE TO THE CORRECTIVE 
ACTION REQUEST, CAR-RWAP-C-ll-05 

TO: James J. Cebe, National Nuclear Security Administration Nevada Site Office 

Reference: Letter from J. Cebe to K. Wiehle, "National Nuclear Security Administration Nevada 
Site Office (NNSAlNSO), Radioactive Waste Acceptance Program (RWAP) Issuance 
of Corrective Action Request (CAR) (RW AP-C-ll-05)," dated March 22,2011 

• 
Enclosed are the signed, "ORIGINAL CORRECTIVE ACTION RESPONSE" (CAR) and a 
revision to the Corrective Action Plan (CAP) developed in response to the Radioactive Waste 
Acceptance Program (RW AP), CAR-RW AP-C-ll-05. The revised CAP addresses the actions 
taken to resolve the deficiency, including a root cause analysis, a white paper which provides 
additional information requested at the RW AP meeting on May 2, 2011, actions to prevent 
recurrence, and the completion dates. Portsmouth anticipates closure of the corrective action to be 
completed by July 5, 2011. An evidence package will be forwarded to you upon completion of all 
identified actions. 

If you have any questions or require additional information, please do not hesitate to call me at 
740-897 -4 720. 

Attachments: 
1. Corrective Action Plan 
2. Root Cause Analysis 

cc w/attachments: 
Administrative Record 

cc w/o attachments: 
Kristi.Wiehle@lex.doe.gov, PPPO/PORTS 
J amie.J ameson@fbports.com, FBP/PORTS 
Mark.Ashby@fbports.com~ FBP/PORTS 
Danny.Nichols@fbports.com, FBP/PORTS 
Glenna.Gerster@fbports.com, FBP/PORTS 
PPPO Records/LEX 

=~ 
General Engineer-D&D 
PortsmouthlPaducah Proj ect Office 
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EXECUTIVE SUMMARY 
On August 16, 2011, an Idaho National Laboratory (INL) radioactive waste 

shipment was unloaded at the Nevada National Security Site (NNSS). Fixed 
radioactive contamination was detected in the middle of the wooden trailer bed 
by NNSS radiological control personnel during the exit survey. The 
contamination levels exceeded the NNSS waste acceptance criteria requirements 
for releasing a shipment from the site. NNSS notified Battelle Energy Alliance 
(BEA) that the trailer was impounded until the contamination could be removed. 
Following notification by NNSS, BEA notified the Department of Energy Idaho 
Operations Office (DOE-ID) of the incident and launched an investigation. 

On August 17, 2011, the DOE Nevada Site Office Radioactive Waste 
Acceptance Program task manager transmitted a corrective action request 
regarding the incident. The corrective action request requested a corrective action 
plan be submitted to the Radioactive Waste Acceptance Program office no later 
than September 22, 2011, identifying actions to resolve the deficient condition, 
root causes of the incident, and planned corrective actions to preclude recurrence 
of the deficiency. On August 19, 2011, DOE-ID formally transmitted the 
corrective action request to BEA and requested the corrective action plan be 
submitted to DOE-ID no later than September 15, 2011. 

On August 18, 2011, BEA held a critique as part of the investigation and 
issued a long-term, timely order providing detailed survey requirements for all 
subsequent INL radioactive shipments. The investigation identified the following 
three factors considered causal to this event: 

1. NNSS waste acceptance criteria survey requirements were not clearly 
communicated to health physics personnel. 

2. The pre-load survey conducted was a spot check and did not include all areas 
of the trailer deck. 

3. INL radiological control procedures lack detailed survey guidance to meet 
different radioactive material shipment requirements. 

The causal analysis identified the following four corrective actions that are 
required to avoid recurrence of this incident: 

1. The INL radiological control manager will issue a long-term, timely order, 
with interim guidelines, for surveys for radioactive shipments. 

2. The INL Radiological Control organization will review MCP-139, 
“Radiological Surveys,” to determine survey requirements for shipments, 
incorporate these survey requirements into the long-term order (until 
MCP-139 can be revised), and initiate a procedure change to MCP-139 to 
incorporate the changes.  

3. Radiological control will incorporate any necessary requirements into the 
long-term order (until MCP-139 can be revised) and initiate a procedure 
change to MCP-139 to incorporate any changes 

4. The INL Packaging and Transportation organization and the INL Waste 
Generator Services organization will revise applicable procedures, as 
necessary, to incorporate any necessary changes. 
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All corrective actions will be implemented on or before November 22, 2011. 
The long-term, timely order will remain in effect until the corrective actions are 
implemented. The corrective actions will be entered and tracked in the INL 
Corrective Actions Management System. Completion of the actions will be 
formally documented in the INL Corrective Actions Management System. 

On August 22, 2011, NNSS agreed to remove the contaminated sections of 
the trailer’s wooden deck to resolve the deficient condition. The contaminated 
wood will be dispositioned at the NNSS radioactive waste disposal facility. 
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ACRONYMS 
CC cause code 

CF causal factor 

DOT Department of Transportation 

EO equipment operator 

HP health physics (technician) 

INL Idaho National Laboratory 

MFC Materials and Fuels Complex 

NNSS Nevada National Security Site 

ORSA Outside Radiological Storage Area 

P&T packaging and transportation 

RFS request for services 

SRAAD shipment request for radioactive material 

WCO waste certification official 

WDS waste disposition specialist 

WGS Waste Generator Services 

WTS waste technical specialist 
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1. SCOPE OF INVESTIGATION 
This scope of this investigation is to identify the causal factors and corrective actions in response to 

fixed contamination discovered by the Nevada National Security Site (NNSS) radiological control 
personnel on a Tri-State waste shipping trailer that was shipped from the Materials and Fuels Complex 
(MFC) at the Idaho National Laboratory (INL). 

2. EVENT DESCRIPTION 
On July 27, 2011, a Waste Generator Services (WGS) waste disposition specialist (WDS) 

electronically submitted a shipment request-radioactive (SRRAD) to the Packaging and Transportation 
(P&T) organization. The SRRAD was submitted in accordance with LWP-2501, “Requesting Hazardous 
and/or Radioactive Materials Shipments or Receipts.” The SRRAD requested transport of eleven 
radioactive waste containers from MFC to NNSS on August 15, 2011. The SRRAD was approved by the 
P&T organization on August 1, 2011. 

On August 3, 2011, a WGS waste technical specialist (WTS) electronically submitted a request for 
services (RFS) to the MFC work control administration center. The RFS requested craft and radiological 
control support to be assigned to a low-level radioactive waste shipment from MFC to NNSS. The RFS 
requested that the shipment be scheduled for August 15, 2011. The RFS was approved by MFC facility 
management on August 3, 2011, and the MFC planning lead on August 5, 2011. 

On August 8, 2011, a Tri-State Motor Transit driver delivered a commercial flatbed trailer to MFC 
for the shipment. The driver unhooked the trailer near MFC-783, Rigging Test Facility, and the driver 
exited MFC. The trailer was delivered a week early to allow flexibility for loading the trailer if resources 
could be scheduled earlier than August 15, 2011. An incoming radiological survey was not conducted. 
The tender agreement, under which Tri-State provides transport services, requires Tri-State to provide 
transport vehicles that meet all applicable 49 CFR, “Transportation,” requirements. 

On August 10, 2011, the WTS contacted the MFC radiological control supervisor to discuss the 
possibility of loading the trailer earlier than August 15, 2011. After making additional inquiries, the WTS 
discovered that equipment operator (EO) resources could not be scheduled to load the trailer earlier than 
August 15, 2011. 

On August 11, 2011, the approved treatment, storage, and disposal facility plan of the week was 
issued for August 11 through August 17, 2011. The waste shipment was included as activity number 
MM162638. The WTS notified the MFC radiological control supervisor that the shipment was scheduled 
for August 15, 2011. The supervisor responded that a health physics (HP) technician was assigned to the 
shipment. 

On August 15, 2011, the following activities occurred: 

• At 7:30 a.m., the WTS contacted the radiological control supervisor to identify the HP assigned to the 
shipment. The WTS contacted the HP and requested a pre-load survey of the trailer. The HP stated he 
had to perform the weekly instrument calibrations and he would not be available to conduct the 
survey before 9:00 a.m. The HP stated that the calibration to be performed included the instruments 
needed to survey the shipment. 

• Following the call to the HP, the WTS contacted the EO supervisor to identify the EOs assigned to 
the shipment. 

• At 8:00 a.m., the WTS discussed the loading operation with the EOs and logged onto the radiological 
work permit at the same time as the EOs. 
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• At 8:30 a.m., the Tri-State driver arrived onsite with a truck, hooked up the trailer, and moved the 
truck and trailer to an area adjacent to MFC-797, Outside Radiological Storage Area (ORSA). The 
WTS conducted other shipment preparation duties while waiting for the HP to arrive at ORSA for the 
pre-load survey. 

• At 9:00 a.m., the WTS, P&T shipper, EOs, and HP met at the trailer location near ORSA. The HP 
conducted the pre-load survey of the truck and trailer. The survey was conducted in accordance with 
MCP-139, “Radiological Surveys.” Direct reading surveys conducted were spot checks performed on 
the trailer by standing on the ground and reaching in as far as able (approximately 2.5 ft).  No 
contamination was found on the smears or scans. The middle of the trailer was not surveyed for fixed 
contamination. 

• Following the survey of the truck and trailer, a 20-ft cargo container of low-level radioactive waste 
was removed from ORSA and surveyed by the HP. The survey was performed in accordance with 
MCP-139, LRD-15001, “Radiological Controls Manual,” and direction from P&T. The HP survey 
included taking a variety of direct readings, smears, and large area wipes.  All radiological readings 
were checked against the shipping paperwork, which included the SRRAD and previous radiological 
survey results. The cargo container was loaded onto the front of the trailer. 

• The truck and trailer were moved to MFC-794, Contaminated Equipment Storage Building. The ten 
boxes targeted for shipment were identified by the WTS. The HP surveyed each box before it was 
moved and staged outside MFC-794 near the trailer. The surveys included direct readings, smears, 
and large area wipes. All radiological readings were checked against the SRRAD and previous 
radiological survey results. The staged boxes were loaded onto the rear section of the trailer. The 
boxes were placed in the middle of the trailer behind the cargo container.  Four to six feet of the 
trailer bed was left empty. The boxes were secured and covered with a tarp. 

• At 11:06 a.m., the HP originated the radiological survey map (number M-20110815-15) in the INL 
Visual Survey Data System. 

• At 12:21 p.m., the HP completed and printed the radiological survey map (number M-20110815-15). 
The status box on the survey map stated “Ready for Review.” 

• The waste certification official (WCO), WDS, WTS, and P&T shipper reviewed the survey map and 
completed the shipping paperwork. The WCO completed Form 435.89, “NNSS Shipment Checklist.” 
The WCO, WTS, and WDS completed appropriate sections of Form 435.93, “NNSS Waste 
Certification Official Shipment Checklist.” The P&T shipper completed Form 460.10, “Shipment 
Checklist for Radioactive Material Transportation,” in accordance with MCP-9810, “Shipment and 
Receipt of Hazardous Materials.” 

• At 1:30 p.m., the P&T shipper released the driver and shipment. The shipment departed MFC for 
NNSS. 

On August 16, 2011, the following activities occurred: 

• The waste shipment arrived at NNSS. 

• NNSS personnel unloaded the waste containers from the trailer. 

• NNSS radiological control surveyed the waste containers during the unloading process. No 
contamination was detected on any of the containers. 

• NNSS radiological control surveyed the truck as part of the facility exit process. No contamination 
was detected on the inside or outside of the truck. 
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• NNSS radiological control surveyed the trailer as part of the facility exit process and discovered fixed 
radioactive contamination in the middle of the trailer bed. The maximum levels of contamination 
were 21,000 dpm/100 cm2 alpha and 71,000 dpm/100 cm2 beta/gamma. The fixed contamination 
levels exceeded the 10 CFR 835, Appendix D, limits for releasing the trailer from the site per the 
NNSS waste acceptance criteria. 

• NNSS radiological control personnel re-surveyed the INL waste containers for radioactive 
contamination. No contamination was detected on the INL waste containers. 

• NNSS radiological control personnel surveyed the NNSS material handling equipment that was used 
for unloading the INL waste containers. No contamination was detected on the material handling 
equipment. 

• NNSS radiological control personnel verbally notified the Tri-State driver that the trailer was being 
impounded due to contamination. The Tri-State driver verbally notified MFC P&T that the trailer was 
being impounded. 

• MFC P&T verbally notified MFC WGS and MFC radiological control personnel that the trailer was 
impounded. 

• NNSS personnel requested a copy of the MFC preload survey map. MFC WGS personnel provided 
an electronic version of the preload survey map via e-mail. 

• MFC WGS personnel requested a copy of the NNSS release survey map. NNSS personnel faxed the 
preload survey map to the WDS. 

• WGS personnel discussed contamination readings with NNSS radiological control. WGS personnel 
asked if the contamination could be attributed to radon. NNSS personnel agreed to re-survey the 
trailer the following morning to rule out the possibility of radon contamination. 

• The MFC radiological control supervisor approved the MFC preload survey map after notification 
from NNSS that the trailer was contaminated. 

On August 17, 2011, the following activities occurred: 

• The NNSS Radioactive Waste Acceptance Program manager informs the INL WGS WCO that the 
contamination is not radon and that a corrective action request would be issued by NNSS. 

• The NNSS auditor e-mailed information on the corrective action request to the INL WGS WCO. 

On August 18, 2011, a fact finding critique was held with INL radiological control, P&T, WGS, MFC 
operations, and DOE-ID representatives. Immediate action taken following the critique included the INL 
radiological control program issuing a long-term, timely order, providing survey guidance for radiological 
shipments. 

Additional corrective actions identified during the critique included: 

• INL radiological control would revise MCP-139 to determine survey requirements for shipments. 

• INL radiological control, P&T, and WGS would meet to discuss the different types of shipments that 
are normally conducted at INL and the associated requirements. The group would develop a checklist 
or revise procedures, as necessary, to incorporate requirements for the different types of shipments to 
ensure compliance. 
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3. FACTS 
• 07/27/11 A WGS WDS submitted an SRRAD form to request that P&T provide a truck and 

trailer for a radioactive waste shipment to NNSS. 

• 08/03/11 A WGS WTS submitted an RFS requesting MFC craft and HP support be 
scheduled to support the shipment. 

• 08/08/11 A Tri-State commercial trailer was delivered to MFC. An incoming radiological 
survey was not conducted on the trailer because surveys are not required to be 
performed on this type of trailer. Tri-State is required to provide trailers that are 
compliant with DOT regulations. 

• 08/10/11 The WTS contacted the radiological control supervisor and discussed the 
possibility of loading the trailer on August 11, 2011. Resources were not available 
to load on August 11, 2011. 

• 08/11/11 The treatment, storage, and disposal facility plan of the week was issued for 
August 11 through August 17, 2011. The shipment was on the plan of the week for 
August 15, 2011. 

• 08/15/11-0730 The WTS contacted the radiological control supervisor to find the HP that was 
assigned to the shipment. The WTS contacted the assigned HP and requested the 
pre-load survey of the trailer. The HP was unavailable until 0900. After contacting 
the HP, the WTS contacted the EO supervisor and discussed EO support for 
loading the trailer. 

• 08/15/11-0800 The WTS met with the EOs to discuss loading the trailer. The WTS and EOs 
logged onto the radioactive work permit assigned to the job. 

• 08/15/11-0830 The Tri-State truck driver arrived at MFC, connected the trailer, and moved the 
trailer to ORSA. 

• 08/15/11-0900 The HP performed the pre-load survey of the truck and trailer. The survey 
conducted was a spot check and did not include all areas of the trailer deck. 
MCP-139 or LRD-15001 does not provide detailed survey guidance to meet 
different radioactive material shipment requirements. 

• 08/15/11 A 20-ft cargo container was surveyed and loaded onto the front of the trailer. The 
HP survey did not detect radiation or contamination levels above release limits for 
the cargo container. 

• 08/15/11 The trailer was moved to MFC-794 and ten waste boxes were surveyed and loaded 
onto the trailer. The HP survey did not detect radiation or contamination levels 
above release limits for the 10 boxes. 
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• 08/15/11-1221 The HP completed the radiation and contamination survey map #M-20110815-15 
for the waste containers, truck, and trailer. The HP printed a survey map for WGS 
and P&T review. The status box of the survey map included the text “Ready for 
Review,” the name of the HP, and the date. The status box did not clearly indicate 
the approval status (e.g., approved or pending approval) or identify the title of the 
intended reviewer. INL radiological control procedures do not require INL 
radiological control approval of a survey map prior to shipment. P&T Form 
460.10, Section D, was completed for the shipment, with the check box marked 
“Yes” for an approved survey map prior to shipping. The radiological control 
supervisor approved the survey map on August 16, 2011. 

• 08/15/11 The WCO completed Form 435.89. The WCO, WTS, and WDS completed 
Form 435.93. 

• 08/15/11 The P&T shipper completed Form 460.10. 

• 08/16/11 NNSS radiological control personnel discovered fixed radioactive contamination in 
the middle of the trailer bed. The maximum contamination levels were 
21,000 dpm/100 cm2 alpha and 71,000 dpm/100 cm2 beta/gamma. The levels 
exceeded the 10 CFR 835, Appendix D, limits as required by the NNSS waste 
acceptance criteria. The levels are within DOT limits. 

4. ANALYSIS 
An event and casual factors chart was used to identify causes to this event. The analysis was 

performed by an INL cause analyst in accordance with LWP-13845, “Cause Analysis, Action Planning, 
and Investigation Report Process,” and included document reviews and interviews with personnel that 
were directly involved. 

The analysis requires the use of one of the approved investigation analytical techniques identified in 
LWP-13485. The technique selected by the cause analyst is the event and causal factor chart. This 
technique is used for analyzing multifaceted problems such as a system or plant events. The technique 
provides a visual display of the analysis process and identifies probable contributors to the incident. The 
technique also helps to identify where deviations occurred from acceptable methods. Development of the 
chart assists the cause analyst in identifying the causal factors (CFs) associated with the incident. The CFs 
are denoted in the red-lined pentagons on the chart in Section 4.1. The CFs will be analyzed in 
Section 4.2. 

During analysis of the incident, the cause analyst identified three observations that could improve the 
processes used during the preparation, loading, and surveying of outgoing shipments. None of the 
observations met the definition of a causal factor. The observations are denoted in the purple ovals on the 
chart in Section 4.1. 
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4.1 Event and Causal Factors Chart 

 

A 
08/03/11 
RFS is approved by 
the MFC facility 
manager.  

08/05/11 
RFS is approved by 
the MFC planning 
lead. 

07/27/11 
WDS requests a trailer 
from P&T for a 
radioactive waste 
shipment. 

08/03/11 
WTS submits RFS 
#28648 to MFC work 
control center for craft 
and HP support. 

Request is made 
using SRRAD form. 
  

WTS makes 
request in 
accordance with 
MCP-17500. 
Step 5.1.1 (to 
coordinate 
shipments to 
NNSS) and Step 
5.1.2 directs to 
follow 
requirements of 
MCP-17000. 
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08/15/11-0730 
WTS notifies radiological 
control supervisor about 
loading shipment. 

08/08/11 
Tri-State trailer 
delivered to MFC. 

Radiological control 
supervisor 
confirmed shipment 
was on the schedule 
and an HP was 
assigned. 

A B 

Trailer is a flat bed, 
commercial trailer. 

EOs not available to 
load shipment on 
08/11/11. 

Tri-State driver 
unhooks trailer behind 
MFC-783 and leaves 
facility with the truck. 

08/10/11 
WTS proposes 
loading the trailer on 
08/11/11. 

WGS requested to 
receive the trailer 
early for loading 
flexibility. 
 

Incoming survey not 
conducted. Incoming 
radiological surveys are 
not required on these 
types of trailers. 
Tri-State is required to 
provide trailers that 
are compliant with 
DOT regulations. 

Not causal to event. 
Conduct of Operations 
observation: 
Require vendor to provide 
incoming trailers that are 
10 CFR 835, Appendix D-
compliant for NNSS 

 

OB-1 
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B C 
08/15/11-0800 
WTS met with the EOs 
to discuss loading and to 
log onto the RWP. 

08/15/11-0730  
WTS contacts EO 
supervisor to arrange 
EOs to load the trailer.  

08/15/11-0730 
WTS contacts assigned 
HP and requests pre-
load survey. 

HP informs WTS that 
he has to perform 
weekly instrument 
calibrations and will 
not be available until 
0900. 

Instruments requiring 
calibration include 
those needed to survey 
the trailer. 

WGS did not clearly 
communicate to the 
HP that the pre-load 
survey of the trailer 
needs to meet NNSS 
waste acceptance 
criteria requirements 
in addition to DOT 
requirements. 

NNSS waste acceptance criteria 
survey requirements were not 
clearly communicated to HP by 
WGS personnel. 

CF - 1 
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C D 
08/15/11-0900  
HP meets with the WTS, 
P&T, and the truck 
driver near MFC-797. 

08/15/11-0830 
Tri-State truck driver 
arrives at MFC and 
hooks trailer onto truck. 

Truck and trailer are 
then staged near 
MFC-797. 

Survey was performed per the 
requirements of MCP-139 and 
direction from P&T. HP survey 
included taking smears and direct 
frisks on the outside edge of the 
trailer and inside the truck. Direct 
reading surveys were conducted 
as spot checks performed on the 
trailer by standing on the ground 
reaching in as far as able 
(approximately 2.5 ft). The 
middle of the trailer was not 
surveyed for fixed contamination.  

The survey was a spot check 
and did not include all areas 
of the trailer deck. 

CF - 2 
 

There is no clear standard that 
describes the detail of surveys 
necessary to meet the requirements 
for different radioactive material 
shipments in MCP-139 or 
LRD-15001. 

Company radiological control 
procedures lack detailed survey 
guidance to meet different 
radioactive material shipment 
requirements. 

CF - 3 
 

How to conduct a 
survey is left to the 
professional judgment 
of the radiological 
control organization.  

08/15/11 -0900 
HP performs pre-load 
survey of the truck and 
trailer. 

WTS completes other 
duties to prepare for 
shipment while waiting 
for the HP. 
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D E 

The boxes are 
covered with a tarp 
after being loaded. 

The boxes were 
surveyed during the 
loading process. No 
contamination was 
found. 

Boxes cover all but the 
rear 4 to 6 ft of the 
trailer. 

08/15/11 
Trailer moved to 
MFC-794 and 10 boxes 
were loaded onto the 
trailer. 

08/15/11 
A 20-ft cargo container 
was loaded on the front of 
trailer at MFC-797. 

The cargo container was 
surveyed during the 
loading process and no 
contamination was 
found.  

08/15/11 
WGS and 
P&T complete 
shipping 
paperwork. 

WCO completes 
and approves 
Form 435.89. 

P&T shippers 
complete and 
approve 
Form 460.10. 

WCO, WDS, and 
WTS complete and 
approve 
Form 435.93. 

Form 460.10, Section D, 
requires an approved 
survey map prior to 
shipping. 
The survey map was 
completed by the HP. 
Form 460.10 was signed 
by the shipper and 
reviewed by a second 
shipper. Values on the 
map meet 10 CFR 835, 
Appendix D, and DOT 
regulatory requirements. 
Approval process lacks 
adequate guidance. 

08/15/11-1221 
Survey Map # M-
20110815-15 is completed, 
documenting completion of 
the survey. Status block of 
map states “Ready for 
Review.” 

No radiological 
control procedural 
requirement exists to 
approve survey prior 
to shipment, only 
done as a best 
management practice. 
Radiological control 
supervisor did not 
approve until 
08/16/11. 

Not causal to event. 
Conduct of Operations 
observation: 
Make the approval 
status of the survey 
map more apparent. 

OB-2 
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E F 

No contamination 
found on containers. 

08/16/11 
Containers are surveyed 
by NNSS radiological 
control personnel during 
unloading process. 

08/16/11 
Waste was unloaded from 
trailer by NNSS 
personnel. 

08/16/11 
Waste shipment 
arrives at NNSS. 

08/15/11-1330 
P&T shipper releases 
shipment and the 
shipment departs MFC for 
NNSS. 
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F 

08/16/11 
Release survey is 
conducted by NNSS 
radiological control on the 
truck and trailer as part of 
the facility exit process. 

The maximum levels of 
contamination were 21,000 
dpm/100 cm2 alpha and 
71,000 dpm/100 cm2 
beta/gamma. 

08/16/11 
Fixed Contamination 

discovered in the middle 
of the trailer bed by 
NNSS radiological 
control personnel. 

08/16/11- 1130 MDT 
MFC P&T are verbally 
notified by the truck driver 
that the trailer is being 
impounded due to 
contamination. 

G 

NNSS radiological control 
personnel re-survey waste 
containers and material 
handling equipment. No 
contamination detected. 

The levels detected on the 
trailer exceed the 10 CFR 
835, Appendix D, levels 
established in the NNSS 
waste acceptance criteria for 
release. 

Levels meet 49 CFR 
DOT requirements. 

No contamination 
detected on the truck. 
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G 
08/16/11-1130-1515 
MFC P&T notify WGS 
and MFC radiological 
control.  

08/18/11-1100 
An INL fact-finding 
critique is held at MFC. 

08/17/11-1030 
NNSS Radioactive Waste 
Acceptance Program manager 
informs INL WGS WCO that 
contamination is not radon and 
that a corrective action request 
would be issued by NNSS. 
 
 

08/17/11-1630 
The NNSS auditor 
e-mailed information on 
the corrective action 
request to the INL WGS 
WCO. 

NNSS requests MFC 
preload survey map. 
MFC radiological 
control and the WCO 
request a copy of the 
NNSS survey map. 

WGS discusses 
contamination 
readings with NNSS 
radiological control 
and identifies radon as 
a possible source of 
contamination. NNSS 
agrees to re-survey the 
trailer the next day. 

Immediate actions: 
• INL radiological control 

issued a long-term, timely 
order providing survey 
guidance for radiological 
shipments. 

Proposed corrective 
actions: 
• Revise MCP-139 to provide 

more detailed survey 
requirements for shipments. 

• Radiological control, P&T, 
and WGS will develop a 
checklist or revise 
procedures, as necessary, to 
incorporate requirements for 
the different types of 
shipments to ensure 
compliance. 

MFC radiological 
control supervisor 
approves the MFC 
pre-load shipping 
survey map in the 
afternoon after 
notification from 
NNSS that trailer is 
contaminated. 

Not causal to event. 
Conduct of Operations 
observation: 
Clarify survey map 
approval process. 

Each site provides 
their survey map to 
the other site. 

OB-3 
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4.2 Causal Factors and Cause Codes 
The event and casual factors chart in Section 4.1 identifies three CFs for the incident. The cause 

analyst used the causal analysis tree in Table A-1 of LWP-13845 as a tool for analyzing the CFs, 
identifying the root causes, and assigning cause codes (CCs) associated with the incident. The CCs also 
assisted in development of the corrective actions to ensure the incident will not reoccur. One or more CCs 
from the causal analysis tree have been assigned to each of the CFs as follows: 

CF-1: NNSS waste acceptance criteria survey requirements were not clearly communicated to HP by 
WGS personnel. 

CC-A5B4C01 – Communications between work groups less than adequate. 

Discussion

CF-2: The survey was a spot check and did not include all areas of the trailer deck. 

: The WGS procedure MCP-17500, Steps 5.1.17 and 5.1.18, were established to ensure 
that surveys are performed on transportation equipment and that contamination levels do not 
exceed 10 CFR 835, Appendix D, limits. Discussions with WGS personnel concluded that the 
requirements/expectations of the NNSS waste acceptance criteria were not clearly communicated 
to radiological control personnel performing the surveys. 

CC-A3B2C05 – Situation incorrectly identified or represented, resulting in the wrong rule used. 

CC-A3B3C06 – Individual underestimated problem, using past as basis. 

CC-A5B4C01 – Communications between work groups less than adequate. 

Discussion

CF-3: INL radiological control procedures lack detailed survey guidance to meet different radioactive 
material shipment requirements. 

: The HP stated in a personnel statement and the fact finding critique that the pre-load 
survey of the trailer was a spot check. The survey on the trailer was performed from the ground 
while reaching in approximately 2.5 ft from the edge of the trailer. Direct scans were completed 
around the edge of the trailer, but not in the middle of the trailer. The resulting survey map 
indicated that the trailer met 10 CFR 835, Appendix D, requirements. Based on his professional 
judgment, past experience, and the fact that MCP-139 or LRD-15001 does not provide specific 
details concerning the survey of these types of shipments, he believed that the survey was 
adequate. In addition, the NNSS waste acceptance criteria requirements were not clearly 
communicated to him by WGS personnel. 

CC-A4B1C01 – Management policy guidance/expectations not well-defined, understood, or 
enforced. 

Discussion

4.3 Corrective Actions 

: MCP-139 or LRD-15001 does not describe (in enough detail) how surveys should be 
conducted for these types of shipments. The following is an example: MCP-139, Section 4.7.2, 
“Outgoing Material Shipments,” Step 4.7.2.11 states, “perform additional contamination surveys 
as required by the shipping agent, on packages and/or transportation vehicle.” 

1. Radiological control manager will issue a long-term, timely order with interim guidelines for surveys 
for radioactive shipments. 

Objective evidence: Documentation demonstrating timely order was implemented by responsible 
organizations. 
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Causal factor(s) addressed: CF-2 and CF-3 

Due date: September 30, 2011 

2. Radiological control will review MCP-139 to determine survey requirements for shipments. 
Incorporate these survey requirements into the long-term order (until MCP-139 can be revised) and 
initiate a procedure change to MCP-139 to incorporate the changes. 

Objective evidence: Documentation demonstrating MCP-139 revision has been initiated in the INL 
Electronic Document Management System. 

Causal factor(s) addressed: CF-2 and CF-3 

Due date: October 31, 2011 

3. Radiological control, P&T, and WGS will meet to discuss all the different shipment types normally 
encountered and the associated requirements and develop a checklist or revise associated procedures, 
as necessary, to incorporate requirements for all of the different shipments to ensure compliance 
(including those requirements that exist in waste acceptance criteria documents or other similar 
documentation) as follows: 

- Radiological control will incorporate any necessary requirements into the long-term order (until 
MCP-139 can be revised) and initiate a procedure change to MCP-139 to incorporate any 
changes. 

Objective Evidence: Documentation demonstrating MCP-139 was formally revised in the INL 
Electronic Document Management System. 

Causal factor(s) addressed: CF-2 and CF-3 

Due Date: November 15, 2011 

- P&T and WGS will revise applicable procedures, as necessary, to incorporate any necessary 
changes. 

Objective evidence: Documentation demonstrating procedures were formally revised in the INL 
Electronic Document Management System OR

Causal factor(s) addressed: CF-1 

 formal documentation approved by the BEA 
waste management director stating why applicable procedures were not revised. 

Due date: November 15, 2011. 

4.4 Observations and Actions for Consideration 
OB-1. Require vendor to provide incoming trailers that are 10 CFR 835, Appendix D-compliant for 

NNSS shipments. 

Requiring the vendor to provide incoming trailers that are 10 CFR 835, Appendix D-compliant 
for NNSS shipments would provide defense-in-depth to avoid re-occurrence of the incident. The 
impact of this recommendation would be minimal. WGS would be required to request a shipment 
trailer 1 or 2 days earlier. 

OB-2. Make the approval status of the survey map more apparent. 

The statement “Ready for Review” on the status line of the survey map is ambiguous. Replacing 
the statement with “Not Approved – Ready for Review by HP Supervisor,” or similar language, 
would provide clarity and not infer that the survey map was ready for the P&T shipper and WCO 
to review. 
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OB-3. Clarify survey map approval process. 

No radiological control procedural requirement exists to approve a survey prior to shipment. The 
volume of survey maps generated each day is very large and, in most cases, is appropriate to be 
approved at the discretion and convenience of the radiological control supervisor. Clear guidance 
on approving survey maps should be provided to radiological control personnel. 

4.5 Personnel Interviewed 
Name Title Company 
Bryan King MFC HP BEA 
Trenna Le Page MFC radiological control supervisor BEA 
Jon Jacobson MFC WTS EnergySolutions 
Rodney Allen MFC WDS EnergySolutions 
Deb Rowley MFC P&T shipper AREVA 
Troy Taylor P&T shipper AREVA 
Tim Brown Alternate WCO EnergySolutions 
Don Darrington P&T program manager BEA 
Allen Cain WGS manager EnergySolutions 
Rebecca Guertal WCO EnergySolutions 
Jessica Waters MFC radiological control supervisor BEA 
Rob Black Waste Management Program, Subcontract Technical 

Representative 
BEA 

 

5. CONCLUSION 
An INL radioactive waste shipment was unloaded at NNSS and fixed radioactive contamination was 

detected in the middle of the wooden trailer bed during the exit survey. The contamination levels 
exceeded the requirements for releasing a shipment from the site. 

BEA launched an investigation of the incident and issued a long-term, timely order, providing 
detailed survey requirements for all subsequent INL radioactive shipments. The investigation identified 
three factors considered causal to this event and four corrective actions that are required to avoid 
recurrence of this incident. 

The corrective actions will be implemented on or before November 22, 2011. The long-term, timely 
order will remain in effect until the corrective actions are implemented and the contaminated sections of 
the trailer wooden deck will be removed to resolve the deficient condition. 

6. REFERENCES 
10 CFR 835, “Occupational Radiation Protection” 

49 CFR, “Transportation” 

Form 435.89, “NNSS Shipment Checklist” 

Form 435.93, “NNSS Waste Certification Official Shipment Checklist” 

Form 460.10, “Shipment Checklist for Radioactive Material Transportation” 
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LRD-15001, “Radiological Control Manual” 

LWP-2501, “Requesting Hazardous and/or Radioactive Materials Shipments or Receipts” 

LWP-13845, “Cause Analysis, Action Planning, and Investigation Report Process” 

MCP-139, “Radiological Surveys” 

MCP-9810, “Shipment and Receipt of Hazardous Materials” 

MCP-17000, “Waste Generator Services Waste Management” 

MCP-17500, “Waste Generator Services Certification of Waste Shipments to the Nevada National 
Security Site” 
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Chronology Summary of EventsChronology Summary of Events

 September 22, 2011, two LLW shipments were transported to the Nevada 
National Security Site (NNSS) for disposal.y ( ) p

 September 27, 2012 LANL notified about radiological contamination on one 
trailer. 

 September 28, 2012 Original CAR issued.p , g

 September 29, 2012
• LANL notified about radiological contamination on second trailer. 
• LANL self suspended shipments 

 A total of thirteen (13) trailers at NNSS and (3) trailers at LANL were 
contaminated. 

 October 4, 2011 NSO issued corrective action request (CAR) RWAP-C-11-09 with 
i f hi tsuspension of shipments.

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA
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Scope of Root Cause Analysis/InvestigationScope of Root Cause Analysis/Investigation

 General Package Pre-Use Information
• Procurement & receipt inspections
• Storage/staging prior to loading
• Pre-use package integrity evaluation

Potential changes to man fact ring process materials and s ppliers• Potential changes to manufacturing process, materials, and suppliers
• Compatibility with waste material 

— physical/chemical,
— MoistureMoisture
— isotopic solubility

 Package Use/Storage
• On site storage program for loaded waste containersOn site storage program for loaded waste containers
• Physical integrity of loaded containers
• Containers rated weight capacity vs. actual load
• Number of times containers were handled loaded

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA
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Scope of Root Cause Analysis/InvestigationScope of Root Cause Analysis/Investigation

 Radiological Surveys

Adequacy of vehicle & container survey Adequacy of vehicle & container survey

 Statistical evaluations of the existing LANL radiological survey methodology

 History of on site shipments (TA-21 to TA-54)

 on site surveys of CAST and LANL trailers 

 Detection of contamination using LANL method on trailers returned from NNSS

 Adequacy of surveys on shipments to other facilitiesq y y p

 surveys of waste loading areas

 waste storage areas surveys

package handling equipment package handling equipment

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA
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Root Cause AnalysisRoot Cause Analysis

 Root Cause :
• Containers were not stored in accordance with the NNSS WAC Section 3 2 10• Containers were not stored in accordance with the NNSS WAC Section 3.2.10
• Specifically, during rain the plastic in storage areas inhibited water runoff and 

caused water to pool around the bottom of containers.  Localized areas of standing 
water potentially degraded the containers creating conditions that allowed 
radioactive contamination to migrate through the external surfaces of theradioactive contamination to migrate through the external surfaces of the 
containers during extended transport. 

• This migration of contamination through the external surface of the containers 
directly lead to the contamination of transport vehicles 

• Storage method was based on vendor information that the containers could 
withstand exposure to the elements. 

• These waste containers required additional protection from the elements. 

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA
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ROOT CAUSE (cont )ROOT CAUSE (cont.)

 Contributing Factor : 
• Radiological survey methodology was less than adequate as the centerline of the• Radiological survey methodology was less than adequate as the centerline of the 

transport could not be surveyed.
• Radiological survey approach at 2 locations at LANL were not consistent.

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA
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Corrective Actions SummaryCorrective Actions Summary

 September 2011 - LANS initiated moving the WCO and the NNSS 
approved program into the LANS ADESH&Q Environmental Divisionapproved program into the LANS ADESH&Q  Environmental Division 
organization in response to NNSS RWAP observation. 

 Waste packages generated for disposition at NNSS will be stored in 
compliance NNSS WAC Section 3.2.10 and the LANL WAC Sectioncompliance NNSS WAC Section 3.2.10 and the LANL WAC Section 
17.2.9 to protect containers from degradation from the environment        
( e.g., weather, UV)

 Containers will have a detailed radiological surveys performed prior to g y p p
loading.

 Transport vehicles destined for NNSS will have detailed direct 
radiological surveys performed on 100% of load surfaces.g y p

 LANL will issue a lessons learned regarding the events. Objective 
evidence: Documentation demonstrating that DOE Lessons Learned 
has been created. 

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA
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Corrective ActionsCorrective Actions

 LANL Health Physics Operations Group Management will revise current 
survey procedures to address deficiencies noted in this CAPsurvey procedures to address deficiencies noted in this CAP 
investigation.

 LANL WCO will coordinate formal documented training/briefing(s) on 
the revised NNSS radiological survey shipment requirements.the revised NNSS radiological survey shipment requirements. 

 LANL WCO Program procedures will undergo a complete review by the 
new organization to improve the overall program compliance with 
NNSS WAC.

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA
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Lessons LearnedLessons Learned

 Radioactive waste packages must be stored in accordance with the 
NNSS WAC Section 3 2 10 that states packages shall be stored in aNNSS WAC Section 3.2.10 that states packages shall be stored in a 
secure area to prevent deterioration and that storage should include 
protection from adverse weather, particularly rain and/or snow.

 All transport vehicles destined for NNSS will have detailed direct All transport vehicles destined for NNSS will have detailed direct 
radiological surveys performed on 100% of load surfaces (including 
centerline) prior to entry into a LANL controlled area and loading and 
prior to release to NNSS to verify no radiological contamination greater 
th ll bl li it ifi d i th NNSS WAC S ti 3 2 13 ithan allowable limits as specified in the NNSS WAC Section 3.2.13 is on 
the surface of the trailer. 

 LANL WCO organization will be realigned to provide independence 
from the project execution organizationfrom the project execution organization. 

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA
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Lessons LearnedLessons Learned

 The Health Physics Operations Group Management will revise current 
LANL survey procedures to address deficiencies noted in this CAPLANL survey procedures to address deficiencies noted in this CAP 
investigation regarding protocols for incoming and outgoing NNSS 
shipments. Revisions will address standardization of survey 
procedures, revision of the current VSP to ensure a confidence level of 

di l i l f hi t i i t i d l diradiological surveys for shipment incoming, outgoing, and pre-loading 
surveys to meet 10 CFR 835, Appendix D and  NNSS WAC Section 
3.2.13 requirements, and survey techniques that ensure that areas of 
the trailer (such as the trailer centerline) that cannot be reached from ( )
the ground are encompassed in the radiological survey. 

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA
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QUESTIONS?QUESTIONS?

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA
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Background
SlidesSlides
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NNSS Contaminated TrailersNNSS Contaminated Trailers

Areas of 
contamination 

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA
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NNSS Contaminated TrailersNNSS Contaminated Trailers

Tape indicates area of 
contamination .

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA
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NNSS Contaminated TrailersNNSS Contaminated Trailers

Tape indicates area of 
contamination 

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA

U N C L A S I F I E D Slide 15



Radiological Personnel Surveying 
Shipment at Clive Facility
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Soft-sided container where contamination 
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Soft-sided container where contamination 
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Attachment L 
 

Soft-sided Packaging Vendors/Participants 
 
 
Al Beale, Strategic Packaging Systems 
 
Tim Blythe, Waste Control Specialists 
 
Trey Bullinger, PacTec 
 
Gus Chirgott, I.C.E. Service Group 
 
Rich Defeyter, CAST Transportation 

Scott Dempsey, MHF Services 

Mike Lewis, Container Products Corporation 

Wendall Reeves, PacTec 



Spring 2012 Generator Workshop

Performance of “Soft‐Sided” Packaging
Presented by:Presented by: 

Tim Blythe ‐Waste Control Specialists LLC

Gus Chirgott – I.C.E. Service Group



WCO Fall 2011 MeetingWCO Fall 2011 Meeting

O i P f f “S f Sid d” P k iOverview ‐ Performance of “Soft‐Sided” Packaging 

Soft‐sided packaging was introduced to radioactive waste management 
industry over 15 years ago. Since this time, hundreds of thousands of these 
packages have been sold and used in the United States in commercialpackages have been sold and used in the United States in commercial 
nuclear and government applications. Soft‐sided packaging is manufactured 
and supplied by several different  vendors reporting consistent successful 
results. To the best of my knowledge there has never been a single 
documented case of a package failure during transport that has resulted in documented case of a package failure during transport that has resulted in
a release of radioactive material. 

Definition of “soft‐sided” packaging for the purposes of this presentation 
means a DOT compliant container (e.g. Bag) as defined in 49CFR173.410 &means a DOT compliant container (e.g. Bag) as defined in 49CFR173.410 & 
411 (IP‐1/IP‐2) which are manufactured from polypropylene, polyethylene 
or similar materials ranging from 5 to 9 cubic yards in capacity.  



“K ” D fi i i“Key” Definitions 
• Water Resistant ‐ designed to resist but not entirely 
prevent the penetration of waterprevent the penetration of water

• Water Proof ‐ impervious to or unaffected by water
• Stewardship ‐ responsible use and protection of theStewardship responsible use and protection of the  
environment through conservation and sustainable 
practices 

• Taxpayer ‐ a person who pays a tax  or is subject to 
taxation

• Black Eye ‐ A dishonored reputation; a bad name• Black Eye ‐ A dishonored reputation; a bad name



Why are we here ‐

• Gus and I have personally used and/or were responsible for many 
projects that have used  thousands of bags over the past 15 years. 

• To assist the bag manufacturers with helping to remove the “black eye”• To assist the bag manufacturers with helping to remove the “black eye” 
scenario that seems to exist at many DOE sites because of one highly 
visible project. (e.g. LANL MDA‐B)  

• To share  accurate “real‐life” success stories from two major bag 
manufacturers (e g SPS & PacTec) and provide lessons learnedmanufacturers (e.g. SPS & PacTec) and provide lessons learned. 

Our goal ‐

• Prove that bags provide a viable cost effective alternative to metal• Prove that bags provide a viable cost effective alternative to metal 
containers when used in “suitable” applications and in accordance with 
the manufacturers instructions.

• Reminder that we as waste management professionals need to be good 
stewards of taxpayer dollars and not discount the use of bags on futurestewards of taxpayer dollars and not discount the use of bags on future 
projects. 



When using “soft sided” packaging the most important thingsWhen using “soft‐sided” packaging, the most important things 
to remember:

B t t d f t i l th t l t d• Bags are constructed from materials that repel water and 
resist water intrusion under normal circumstances. They are 
“water‐resistant” they are not “water‐proof”. 

• Use common sense when loading closing lifting and storing• Use common sense when loading, closing, lifting and storing 
filled bags. They are constructed from engineered plastics, 
not cold rolled steel. 

• Follow the manufacturers instructions Many lessons have• Follow the manufacturers instructions. Many lessons have 
been learned through in‐house testing and “real‐life” field 
operations.

• Never store loaded bags in poor drainage areas or in areasNever store loaded bags in poor drainage areas or in areas 
that are susceptible to water “pooling”. 



• Protect bags from long‐term UV exposure.
• Use a quality “WAC Approved” absorbent media in all 

bags.
• Monitor the amount of water used for dust 

suppression and the source of the water. Storm water 
run‐off is often used in this application and may have 

i t f di ti itvarying amounts of radioactivity. 
• Excessive dust suppression or improperly closed 

packages are the leading contributors to leaking bags.  
Be sure to use all the bag features and don’t takeBe sure to use all the bag features and don’t take 
short cuts. Follow the manufacturers instructions! 

• When work is being performed by more than one 
work crew ensure that both crews receive the samework crew, ensure that both crews receive the same 
level of training. 



P j t St t i P k i S tProjects ‐ Strategic Packaging Systems
 Savannah River Nuclear Solutions – DUO Drum Project

• Manufactured 2 400 (4‐pack) drum bags (IP‐1)• Manufactured 2,400 (4‐pack) drum bags (IP‐1)

• Shipped to NNSS via Truck – No Reported Bag Issues

• Cost Savings to Taxpayer = Est. $1.5 mil.



Projects ‐ Strategic Packaging SystemsProjects  Strategic Packaging Systems 
 Berkeley Bevatron Project – 9YD NautilusTM Bags

• Supplied over 1,200 Bags (IP‐1)

• Shipped to NNSS via Truck  – No Reported Bag Issues

• Cost Savings to Taxpayer = Est. $1.4 mil.



Projects ‐ Strategic Packaging SystemsProjects  Strategic Packaging Systems 
 Argonne Building 330 D&D – 9YD NautilusTM Bags

• Provided over 1,300 bags (IP‐1) 

• Shipped to NNSS via Truck – No Reported Bag Issues

• Cost Savings to Taxpayer = Est. $1.4 mil.



Main Header
We manufacture packaging.         

We engineer solutions.

Projects ‐ PacTec
 Los Alamos National Lab/EnergySolutions– 9YD LiftPacTM Bags

• Provided over 1,500 bags (IP‐1)

• Shipped to Clive, UT via Truck – No Reported Bag Issues

• Waste Description – Soil‐like, concrete rubble

• Cost Savings to Taxpayer = Est. $1.7 mil.



Main Header
We manufacture packaging.         

We engineer solutions.

Projects ‐ PacTec
 SPRU Project/EnergySolutions– 9YD LiftPacTM Bags

• Provided over 3,000 bags (IP‐1)

• Shipped to Clive, UT via Truck/Rail – No Reported Bag Issues

• Waste Description – Soil‐like material

• Cost Savings to Taxpayer = Est. $3.1 mil.



Main Header
We manufacture packaging.         

We engineer solutions.

Projects ‐ PacTec
 B&W Y‐12 Site – Custom 9YD LiftPacTM Bags

• Provided over 2,000 bags (IP‐1)

• Shipped to EMWMF via Truck – No Reported Bag Issues

• Waste Description – Beryllium contaminated components

• Cost Savings to Taxpayer = Est. $2 mil.

• Also designed a patent pending remote release  lifting frame to provide 
better worker safety for the project



L L dLessons Learned:
• Common sense – always use common sense. If it 
looks like metal, feels like metal and smells likelooks like metal, feels like metal and smells like 
metal, don’t use a bag. Use a metal container.

• When moisture content of a soil‐like material 
h 2 % h b illapproaches 25%, the bag will press water 

through the weave of the bag due to the 
hydrostatic pressure. yd os a c p essu e

• Solution: Add a light weight polyethylene inner 
liner in addition to extra polymer absorbent. Be 

th t i l t th di l it WACsure the material meets the disposal site WAC.



L L dLessons Learned:
A project using the LiftPac bags took place during the winter months 
in extreme weather conditions with snow and temperatures below 
freezing During loading the soil was placed into the bags andfreezing. During loading the soil was placed into the bags and 
became frozen while in the staging area prior to shipment. The bags 
froze into unusual shapes which deformed the top portions of the 
bag. When the time came to load the bags for transport, the unusual 
h f h b d l h lif i h lifshape of the bags caused unequal stress on the lifting straps. The lift 
straps are fed through guide loops, similar to belt loops which caused 
the bag to tear due to slight shifting of the bag through multiple lifts. 
Solution:Solution:
After evaluating the situation the problem was solved by removing 
the straps from the guide loops on the LiftPac bag, which allowed the 
lifting straps to be repositioned removing the stress on the guide f g p p g g
loops and providing an even lift on the straps.



For more information:
‐ Tim Blythe @ Waste Control Specialists LLC y p
724‐312‐1757 or tblythe@valhi.net
‐ Gus Chirgott @ I.C.E. Service Group
724 266 7580 hi tt@i i724‐266‐7580 or gchirgott@iceservicegroup.com
‐ Al Beale @ Strategic Packaging Systems, LLC 
423‐545‐9505 or allbeale@aol.com@
‐ Trey Bullinger @ PacTec, Inc. 800‐272‐2832 Ext. 217         
or treybullinger@pactecinc.com
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Attachment P – PacTec Testing Summary 
 
LIFTPAC FLEXIBLE PACKAGE DESIGN AND FEATURES:   
Flexible waste packages, are engineered products, fabricated under strict quality controls, and are 
tested and certified to IAEA Standards IP-1 or IP-2 including “leak tightness”, as required by the 
intended application and user requirements. Drop tests, stacking tests, simulated transport conditions, 
meteorological changes, and the like are all tests that flexible packages have been subjected.   
 
           

         
             LiftPac bag stack test with 54,515 kg of weight                LiftPac bag lift test 
 
 
 
 

                     
 
The materials used to fabricate flexible packages are robust, and include woven and non-woven 
polypropylene, polyethylene, nylon, and other special materials.  The flexible waste package is a large 
rectangular bag, with special closures, including zippers and a unique lifting system. In that each bag is 
individually fabricated, there are several options available regarding size, volume, closures, lifting 
devices, internal stiffeners, and so on.  Smaller, scaled down bags can be used where space is limited, 
for example. 
 
Bag seams are strongly constructed and are carefully manufactured, and may require other methods to 
ensure strong, tight joints, depending upon applications. Custom liners can be added to the bag for wet 
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applications. Each bag receives quality control inspections throughout the manufacturing process and 
independent lab tests, as required. Note from the Figures that the lifting straps are held in place in such 
a way that they are readily accessible to the operators responsible for loading, closing and moving the 
bag. Flexible packaging is manufactured in special purpose facilities, with ISO quality manufacturing 
certifications.  
 
 
TESTING:   
Flexible packaging has been tested and certified to IP-1 and IP-2 standards per 49 CFR 173.411 and 
can also meet IAEA Safety Standards TS-R-1 Section VI Requirements for Industrial Packaging.   

 
PacTec carried out additional testing of the flexible package to confirm the “leak tightness” of the bag 
during routine conditions of transport and meteorological conditions. The test method chosen was a 
vibration table test with associated pressure flow test with a tracer dust to detect release of any fine 
particulate dust during the test.   
 
Testing incorporated a large vibration table, using military standard test procedures for cargo 
transportation “MIL-STD-810F”. The flexible package, loaded with sand/soil, gravel and construction 
debris as well as a Fluorescein tracer dust was placed on the vibration table.  To ensure that the test 
specimen represented the original design, the flexible package containment barrier was not penetrated 
and a unique method of increasing the air volume was developed. Establishment of the test parameters 
for Vibration Profile, Air Pressure/Volume are discussed below..  
 

 
Table 1 The frequency of occurrence of a range of acceleration values – 20’ ISO freight container 
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Figure 1 -  Acceleration data 20’ ISO freight container 
 

 
 
 
Combined Effect  
The following combined effects were considered for temperature change, pressure, and altitude.  
 
Increase in air volume due to 122oF rise in temperature = 18% 
Increase in air volume due to 55mbar fall in pressure = 5% 
Increase in air volume due to 1,300 ft change in altitude = 5% 
Total increase in air volume in the LiftPac bag = 28% 
 
 
Interpretation of test parameters 
To increase in the air volume by 28%, a unique method of increasing the air volume was developed. 
Although a typical flexible package would most likely not travel more than 5-10 hours, the test 
specimen was tested to failure, simulating over 180 hours of drive (transport) time*. At set intervals 
during the test, inspections were carried out on the test specimen at 30 minute intervals using a fine 
mist water spray and a UV light, no dispersal of the contents were detected during the test parameters. 
 
 
 
*1 hr. of test time is equivalent to over 180 hrs. of travel time: X=[(5Hz x 60 sec/min) / 99,5000 cyc] x 1000 hr. = 180.9 hrs. 
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Flexible package used in testing 

 
SAFETY:   
Flexible waste packages have been proven to be safe when used for the applications they have been 
designed, tested, and certified for.  More than 25,000 flexible LLW packages have been safely used in 
the USA over the last 15 years. The bags are DOT certified and also IP-1 or IP-2 certified as a Class 7 
package. 
 
CONCLUSION:   
The LiftPac bag has been subjected to extreme re-assurance testing, to demonstrate that no loss or 
dispersal of contents can occur during routine conditions of transport and meteorological changes,  
which complies with the IAEA Standards for IP-1 and IP-2 including leak tightness.  
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