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PUBLICATION AND CONTACT INFORMATION 
This publication is available on the Department of Ecology’s (Ecology) website at 
http://ecyapps11/Biblio2/SummaryPages/1605010.html    
 
For more information contact: 
 
Dan McDonald, Tank Waste Treatment Project Manager 
Nuclear Waste Program 
3100 Port of Benton Boulevard  
Richland, WA  99354  
 
Phone:  509-372-7950 
Email: Hanford@ecy.wa.gov  

 
 
Washington State Department of Ecology - www.ecy.wa.gov  
 

• Headquarters, Lacey     360-407-6000 
• Northwest Regional Office, Bellevue  425-649-7000 
• Southwest Regional Office, Lacey   360-407-6300 
• Central Regional Office, Yakima   509-575-2490 
• Eastern Regional Office, Spokane   509-329-3400 

 
 
Ecology publishes this document to meet the requirements of Washington Administrative Code 
173-303-840 (9). 
 
 
 
 
 
 
 
 
 
 
 
If you need this document in a format for the visually impaired, call the Nuclear Waste Program at 
509-372-7950.  Persons with hearing loss can call 711 for Washington Relay Service.  Persons 
with a speech disability can call 877-833-6341. 

http://ecyapps11/Biblio2/SummaryPages/1605010.html
mailto:Hanford@ecy.wa.gov?subject=R2C:%20Modification%20to%20the%20Waste%20Treatment%20and%20Immobilization%20Plant
http://www.ecy.wa.gov/
http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-840
http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-840
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INTRODUCTION 
The Washington State Department of Ecology’s Nuclear Waste Program (NWP) manages 
dangerous waste within the state by writing permits to regulate its treatment, storage, and disposal.  
When a new permit or a significant modification to an existing permit is proposed, NWP holds a 
public comment period to allow the public to review the change and provide formal feedback.  
(See Washington Administrative Code [WAC] 173-303-830 for types of permit changes.) 

 
The Response to Comments is the last step before issuing the final permit, and its purpose is to: 

• Specify which provisions, if any, of a permit will become effective upon issuance of the 
final permit, providing reasons for those changes. 

• Describe and document public involvement actions.  

• List and respond to all significant comments received during the public comment period 
and any related public hearings. 

 
This Response to Comments is prepared for: 
 
Comment period: Waste Treatment and Immobilization Plant (WTP) Modification 

8c.2016.4F, December 28, 2015 –  February 13, 2016 
Permit: Hanford Facility Resource Conservation and Recovery Act (RCRA) 

Permit for the Treatment, Storage, and Disposal of Dangerous Waste, 
Part III, Operating Unit Group 10 (WA7890008967), Waste Treatment 
and Immobilization Plant 

Original issuance date: September 27, 1994 

Draft effective date: June 20, 2016  

 
To see more information related to the Hanford Site or nuclear waste in Washington, please visit 
our website: www.ecy.wa.gov/programs/nwp. 
 
REASONS FOR ISSUING THE PERMIT 
The Department of Ecology (Ecology) prepared a draft permit modification that incorporates 
new and modified design information for the Hanford Facility RCRA Permit, Revision 8C, for 
the Treatment and Disposal of Dangerous Waste, Part III, Operating Unit Group 10, Waste 
Treatment and Immobilization Plant, (WTP Permit). 

The Low-Activity Waste (LAW) Primary Offgas (LOP) and Secondary Offgas/Vessel Vent (LVP) 
System is the subject of the current modification.  To ensure the quality of the LAW LOP/LVP 
design, Ecology reviewed the draft Design and Operability Review and Recommendations Report 
prior to the public comment period, and had areas of concerns.   

As stated in the Statement of Basis for this draft permit modification, Ecology requested that the 
Permittees provide sufficient information to address those concerns before we could make a final 
decision regarding this permit modification.   

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-830
http://www.ecy.wa.gov/programs/nwp
http://www.hanford.gov/files.cfm/15-WTP-0151.LAW-D_O-report-sm.pdf
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The final Design and Operability Review and Recommendations Report was released on January 
29, 2016.  Ecology thoroughly reviewed the final report to determine if it identified additional 
concerns that were not included in the draft report.     

Design and operability vulnerabilities were identified for the LAW LOP/LVP system, which could 
impact the equipment included in this modification.  Ecology held extensive discussions with the 
Permittees regarding the identified vulnerabilities, and we believe our concerns have been 
addressed adequately.  The following sections provide details about the design packages included 
in this permit modification. 

 
Design Package No. LAW-026A, Rev. 0, for Miscellaneous Unit Subsystems for LAW 
Facility LVP System (HEPA Preheaters LVP-HTR-00001A/B & -00003A/B) 
The LAW-026A permit design package addresses the design and installation of the high-efficiency 
particulate air (HEPA) preheaters, which are part of the LVP system at the 48 ft. elevation. 

In the LVP system, melter offgas is combined with the vessel vent offgas which is heated in the 
HEPA preheaters to raise the offgas temperature above the dew point.  The heated offgas is then 
dry enough to pass through HEPA filters, which remove particulates, before the offgas passes 
through the rest of the LVP system. 

The LAW-026A design package was originally submitted for a 45-day public comment period 
from September 2 through October 20, 2014.  As a result of public comments received during the 
public comment period, technical issues were raised that Ecology felt needed to be addressed prior 
to approval.  Ecology withdrew this design package pending resolution of the unresolved issues 
and resulting corrective actions.  The Permittees have addressed the outstanding technical issues 
and have revised and resubmitted the LAW-026A permit design package for this public review 
period. 

 
Design Package No. LAW-025, Rev. 0, for Miscellaneous Unit Subsystems for LAW Facility 
LVP System (Thermal Catalytic Oxidizer, Selective Catalytic Reducer, Electric Heater, and 
Heat Exchanger located on LVP-SKID-00002) 
The LAW-025 permit design package addresses design and installation of the thermal catalytic 
oxidizer, selective catalytic reducer, electric heater, and heat exchanger equipment which are part 
of the LAW LVP system.  The equipment components are assembled into a single unit called a 
thermal catalytic oxidizer (TCO) skid, which is located on the 48 ft. elevation of the LAW facility. 

In the LVP system, once the offgas passes through the HEPA filters, the filtered offgas is passed 
through activated carbon adsorption units which remove mercury, iodine, and acid gasses from the 
offgas stream, before being directed into TCO skid.   

The TCO skid removes volatile organic compounds, carbon monoxide, and nitrogen oxides from 
the offgas stream.  The offgas first passes through the heat exchanger to raise the temperature of 
the offgas.  The electric heater will mainly be used to supplement the heat exchanger during 
startup.   

The thermal catalytic oxidizer converts volatile organic compounds and carbon monoxide in the 
offgas into carbon dioxide and water vapor.  The selective catalytic reducer converts oxides of 
nitrogen into nitrogen and water using ammonia.  

This final reaction significantly increases the temperature of the offgas, so the offgas passes 
through the heat exchanger again to cool before it moves through the rest of the LVP System. 
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Design Package No. LAW-028, Rev. 0, for the LAW Facility LVP System Miscellaneous Unit 

(LAW Melter Offgas Caustic Scrubber) 
The LAW-028 permit design package addresses the design and installation of the caustic scrubber 
which is part of the LAW LVP system, located at the 48 ft. elevation of the LAW facility. 

In the LVP system, once melter offgas has passed through the thermal oxidizer skid, it is directed 
through the caustic scrubber.  The scrubber removes residual acid gasses (primarily sulfur oxides 
and carbon dioxide) and provides further cooling of the offgas.   

Liquid effluent from the caustic scrubber is recirculated through a caustic collection tank.  The 
treated offgas is then discharged to the atmosphere through the LAW stacks.  Exhausters provide 
the motive force for the offgas. 

 
PUBLIC INVOLVEMENT ACTIONS 
NWP encouraged public comment on the draft WTP Permit Modification during a 45-day public 
comment period held December 28, 2015, through February 13, 2016.  We took the following 
actions to notify and involve the public: 

• Mailed a public notice announcing the comment period to 1680 interested members of 
the public.  

• Placed a public announcement legal classified advertisement in the Tri-City Herald on 
December 27, 2015.   

• Emailed a notice announcing the start of the comment period to the Hanford-Info email 
list, which has 1483 recipients.   

 
The public information repositories located in Richland, Spokane, and Seattle, Washington, and 
Portland, Oregon, received the following:  

• Public notice 
• Transmittal letter 
• Statement of Basis for the proposed WTP Permit Modification 
• Draft WTP Permit Modification 

The following public notices for this comment period are in Appendix A of this document: 

1. Statement of Basis. 
2. Public notice (Comment Period Summary). 
3. Classified advertisement in the Tri-City Herald. 
4. Notice sent to the Hanford-Info email list. 
5. Posting on Ecology’s Public Involvement Calendar. 

 
LIST OF COMMENTERS 
The table below lists the names of organizations or individuals who submitted a comment on the 
WTP Permit Modification and where you can find Ecology’s response to the comment(s).  

 

http://listserv.wa.gov/cgi-bin/wa?SUBED1=hanford-info&A=1
http://listserv.wa.gov/cgi-bin/wa?SUBED1=hanford-info&A=1
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Commenter Organization Comment Number Page Number 

Mike Conlan Citizen 1 5 

Judy Pigott Citizen 2 5 - 6 

Anonymous Citizen 3 6 - 28 

Anonymous Citizen 4 28- 30 
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RESPONSE TO COMMENTS 
Description of comments:  
Ecology accepted comments from December 28, 2015, through February 13, 2016.  This section 
provides comments that we received during the public comment period and our responses as 
required by (RCW 34.05.325(6)(a)(iii)).  NWP’s responses directly follow each comment in italic 
font.  Verbatim copies of all written comments are attached in Appendix B. 
 
Comment #1, from Mike Conlan, December 23, 2015, and February 13, 2016 
Dieter Bohrmann:   

1)    Remove all nuclear waste, 
2)    Do not allow anymore nuclear waste into the facility, 
3)    Replace all the single storage tanks, 
4)    Stop all the nuclear leakage entering the Columbia River. 

 
Mike Conlan  
Redmond WA 

 
Ecology Response to Comment #1: 
Ecology is working to ensure that long-term storage, treatment, and disposal of the waste is 
protective of human health and the environment.  The proposed permit changes are not to allow 
new waste, but to better manage the waste already at Hanford. 
Single-shell tanks are not in the scope of this comment period.  Ecology does agree the tanks 
pose a threat.  We believe a better approach to addressing it is to transfer waste from the single-
shell tanks to the double-shell tanks to prepare for eventual treatment in the Waste Treatment 
Plant. 
Stopping any potential nuclear waste from impacting the Columbia River is not within the scope 
of the WTP Permit.  Prevention of groundwater and surface water impacts are addressed in 
operations associated with other units. 
 
Comment #2, from Judy Pigott, December 30, 2015: 
Dieter - I have been following the work at Hanford, and have comments regarding two recent 
mailings: 

1. Ecology Proposes Changes to Waste Treatment Plant Design:  These sound well-
directed, AS LONG AS they don’t change the schedule/time line of the proposed clean 
up.  If they did extend the clean up, then I’d think they, though sounding good, were a 
delay tactic. 

2. Changes to Part II Permit Conditions and Attachment 9 of the Hanford Site-wide Permit: 
The difficulties here were known before.  This seems intended to add another delay. 
Instead of doing as proposed, add resources to the current plan and move forward!  

Thank you for giving me the opportunity to give “voice” to my perspectives — Judy 
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Ecology Response to Comment #2: 
The permit modification to the WTP Portion of the Hanford Dangerous Waste Permit includes 
design packages for the final design and installation of pieces of equipment for the LAW Facility 
Secondary Offgas/Vessel Vent Process System, in support of construction.  The approval of this 
permit modification will support the timely operation of the LAW Facility.  Changes to schedule or 
the timeline for cleanup were not within the scope of this permit modification.  
This permit modification is for Waste Treatment Plant Permit design and installation of equipment 
in the LAW Facility.  Changes to the Part II Permit Conditions and Attachment 9 of the Hanford 
Site-wide Permit were not within the scope of this permit modification.   

 
Comment #3, Part I, from Anonymous, January 12, 2016: 
I. Pretreatment is the Only Permitted Source of Feed to the LAW Facility 

In every document submitted for the DW Permit, the basis for feed to the LAW Facility is the 
WTP Pretreatment facility.  

The permit package ignores new projects that will alter the feed and operation of the LAW 
Facility. 

DOE and Ecology have acknowledged in court filings that the WTP Pretreatment Facility has 
failures that will result in design and process changes.  For example, the DOE proposal of March 
31, 2014 to amend the consent decree, states: “the overwhelming technical judgment is that the 
WTP cannot operate under the current design, and therefore a new approach is needed.” And: “It 
has become clear…that unresolved technical issues could prevent the Pretreatment Facility from 
operating safely as currently designed.” 
The DOE proposal of March 31, 2014, includes “re-work” facilities planned in order to implement 
a “backfit” to a different feed process in response to the WTP design failure.  These include Direct 
Feed Law Vitrification, (DFLAW) and a tank farm LAW Pretreatment System, (LAWPS), and a 
new end process Effluent Management Facility (EMF) which are new designs currently in the 
conceptual design phase.  EMF is needed to manage wastewater that was previously routed to the 
WTP Pretreatment facility. 
In spite of the admitted design failures in Pretreatment, the Chapter 4.0 Process Information 
located in the Permit Change Package does not contain any reference to DFLAW, LAWPS, or 
EMF.  Instead it states that WTP will receive feed from the tank farms meeting envelope 
specifications A, B, C, and D, and “the waste feed will be stored and subsequently treated in the 
pretreatment facility prior to vitrification.”  The process information is therefore no longer valid. 
 
Ecology Response to Comment #3, Part I: 
As discussed in the Statement of Basis, the current WTP Portion of the Hanford Dangerous Waste 
Permit, Revision 8C is for construction.  The equipment included in this permit modification is 
related to design and installation of Secondary Offgas/Vessel Vent Process System components in 
the LAW Facility.   
Permit changes regarding the DFLAW process, including LAWPS and EMF, are outside the scope 
of this permit modification.  However, you are correct, future permit modifications to the Hanford 
Dangerous Waste Permit will be required to support design and operation of those facilities. 
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Comment #3, Part II, from Anonymous, January 12, 2016 
II. The Pretreatment Permit Should be Cancelled 

DOE has proposed that Pretreatment cannot be corrected and started until December 31, 2039.  As 
a result, the Pretreatment portion of the RCRA/Dangerous Waste Permit (DWP) should be 
rescinded, because the technical information in the permit is not valid.  DOE’s Brief to the District 
Court on November 13, 2015 states: “…redesigning these facilities [Pretreatment and High Level 
Waste] in response to the technical issue resolution may require altering designs for equipment, 
components, or process…”  And DOE is not planning to have a redesigned and verified 
Pretreatment Facility Design until on or after December 31, 2024, according to DOE’s proposed 
order, also dated November 13, 2015. 

Pretreatment has multiple documented failures.  Design changes through 2024 are 
expected.  Despite knowing that the Pretreatment portion of the permit has “a lot of information 
that is out-of-date; like for example the P&IDs” DOE and Ecology agreed they were both 
“reluctant” to put a hold on the entire Pretreatment Facility in the Permit (see Section 5 of CCN-
280037).  The unsupported agreement is contrary to the WAC-173-303-803(4)(a) and WAC-173-
303-806 requirements for a final, effective permit, prior to construction.  A valid basis was not 
given for the agreed decision to maintain the obsolete PT Permit. 
 
Ecology Response to Comment #3, Part II: 
The Pretreatment Facility was not in the scope of this permit modification.  However, placing the 
entire Pretreatment Facility on hold is not an option for Ecology.  Ecology fully expects the 
Permittees to continue to resolve technical issues associated with Pretreatment Facility to meet 
their Consent Decree milestones, and to update the permit accordingly. 
 
Comment #3, Part III, from Anonymous, January 12, 2016 
III. Feed Using the New Facilities has not been Analyzed 

The DFLAW early start retrofit process does not have a valid feed specification.  This is 
documented in WTP Contract Modification 350, which is dated June 11, 2015.  The “TBD” entry 
for DFLAW feed (Envelope E) is still in the current contract statement of work.  This statement of 
work shows DOE will only comment on and not approve the new TBD feed specification for 
“Envelope E”.  This is a more lax approach than was used for the original feed specifications. 

The DFLAW Feed has not been analyzed.  DOE/Bechtel do not know if DFLAW is sized 
properly or if it will be durable or operate properly. 

While DOE has released a hold on the basis of design document for including DFLAW, the 
accepted status is that “there is no single design document that bounds the design limits of the 
DFLAW configuration, except those in place between PT and LAW.” “When Envelope E is clearly 
defined in the contract, a future BODCN can address it.”  See the attachment to 15-WTP-0186.  
Note that 15-WTP-0187 also commits to creating design limits using a combination of ICD-30 
(DFLAW Feed Interface, which also has TBDs) and the Process Inputs Basis of Design (PIBOD) 
calculation (WTP-DB-PET-09-001).  The PIBOD calculation depends on Pretreatment for 
calculating the LAW Feed and so is not relevant to DFLAW.  This approach is fraught with QA 
problems and will be forced to use assumptions that will be difficult, if not impossible, to verify.  
DFLAW starts with cesium removal in the tank farms.  It will not have the same sodium additions 
for aluminum solubility and it will not have the same vessel washes or flushes or other chemical 
additions or recycles, as would occur in Pretreatment. 
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The above is contrary to the permit conditions that require valid design criteria and a valid mass 
and energy balance for a final effective permit. 
Continued installation of the TCO/SCR, Caustic Scrubber, HEPA Preheaters, or any LAW 
equipment in the absence of a feed specification, proper design requirements and proper design-
basis mass balance, is contrary to WAC-173-303-806 and represents a fraud on the public, 
perpetrated at the expense of safety. 
 
Ecology Response to Comment #3, Part III:    
Permit changes regarding the DFLAW process are outside the scope of this permit modification.  
However, Ecology agrees that the Permittees will need to submit more information before we can 
proceed with the permitting of the Direct Feed LAW process.  When the required information is 
submitted for future permit modifications, it will be made available for public review.    Changes to 
the permit will be made to support the DFLAW process, and those modifications will be made in 
accordance with Washington Administrative Code 173-303-830.  Ecology will ensure appropriate 
modifications are in place before final design certification and approval. 
Envelope E designates bounding limits of the glass that will be produced once processed through 
the Direct-Feed LAW treatment configuration.  The waste characteristics of this envelope 
represent a subset of the original waste characteristics that would be treated at the LAW Facility. 
Regardless of where the waste is fed from, in order for the LAW Facility to receive waste, the feed 
will need to meet the bounding criteria for the facility.  The DFLAW feed is anticipated to contain 
similar waste characteristics as feed that would come from the Pretreatment Facility.  The 
bounding criteria for LAW feed accommodates some variability in waste characteristics, and 
adjustments to the waste can be made prior to transfer to meet the design capabilities of the 
equipment in the LAW Facility.  However, if waste does not meet the LAW Facility bounding 
criteria, the waste will not be processed by the LAW Facility.   
Confirmation sampling will be conducted prior to waste being fed to the LAW Facility to ensure 
waste acceptance criteria are met, as well as in the LAW Concentrate Receipt vessel before 
processing, to determine the glass formulation recipes needed.   
The function of the LAW Facility will not change to accommodate the DFLAW process feed, so the 
offgas equipment included in this permit modification will meet the functional needs of the facility, 
based on the known waste characteristics of the feed that will be transferred to LAW.  This 
equipment has been designed to comply with the Safety Basis for the WTP Facility.  If the Safety 
Basis is revised, the equipment design will need to be reevaluated, and modified as necessary. 
 
Comment #3, Part IV, from Anonymous, January 12, 2016 
IV. The DW Permit Lacks a Valid Mass and Energy Balance 

The Statement of Basis provided by Ecology for the public review period identifies the Mass and 
Energy Balance for the WTP Permit, including the following in association with Permit Condition 
III.10.H.5.c.viii. 
 
Flowsheet Bases, Assumptions, and Requirements, 24590-WTP-RPT-PT-02-005, Rev 7, dated 
May 30, 2013. http://pdw.hanford.gov/arpir/pdf.cfm?accession=0079066H. 
2010 WTP Material Balance and Steady State Flowsheet Assessment, Deliverable 2.7, 24590-
WTP-RPT-PET-10-022, Rev 0, dated December 12, 2010, and Steady State (AES) Model 

http://pdw.hanford.gov/arpir/pdf.cfm?accession=0079066H
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Run Report for 2010 Material Balance and Process Flowsheet Analysis Assessment Report, 
24590-WTP-MRR-PET-10-010, Rev 0 dated December 6, 2010. 
 
None of these three documents addresses the mass, energy, or applicability of flowsheet basis 
technology development limits associated with Direct Feed LAW from the LAW Pretreatment 
System.  They all rely on or describe feed from the (failed and outdated) Pretreatment facility.  
Flowsheet Deliverable 2.7 and the associated Steady State Model (AES) were eliminated from the 
WTP Contract and are no longer valid tools.  As a result, Deliverable 2.7 for the steady state mass 
balance is absent from the current contract Statement of Work.  The mass balance documents were 
also produced earlier than the most recent version of the Flowsheet Bases, Assumptions, and 
Requirements document (BARD). 

The DW Permit Mass and Energy Balances are outdated and do not address the new LAW 
Pretreatment System, DFLAW, or the new Effluent Management Facility. 

The Steady State Model further does not address the range of normal and expected operating 
conditions.  The Steady State model was noted in 2009 as applying to only a small fraction of 
waste batches, according to an External Technical Review Team.  Therefore it cannot project the 
range of normal operating conditions or establish nominal conditions (arising from the variety of 
individual feeds), as required in Permit Condition III.10.H.5.c.viii.  It is out of date, uses the wrong 
unit operations, and is limited in scope.  In addition, there is no tie to data tables in the Process 
Flow Diagrams (PFDs), which, contrary to best industry practice, have no data tables to show 
temperatures, pressures, pH, flow rates, or components of interest.  This differs from other PFDs in 
the permit (such as for ETF). 
The DOE-Bechtel Partnership plans to operate the LAW facility with feed from a new project 
(LAWPS) and to treat the resulting effluent using another new effluent management facility (EMF) 
instead of having a recycle to Pretreatment.  LAWPS and EMF are new designs that are not 
incorporated in the DW Permit Process Flow Diagrams (PFDs) or in the WTP design basis mass 
balances (known as APPS/PIBOD and WEBPPS). 
The DFLAW Retrofit, LAWPS, and EMF facilities are all in the conceptual design stage.  These 
efforts so far are not using properly verified and validated software or appropriate design 
calculations, and they are not identifying assumptions requiring verification. 
For example, a recent calculation (see RPP-RPT-59001) for a source term estimate for the EMF 
states that it contains “no assumptions.”  This calculation is in addition based on the not-to-be-used 
for design HTWOS model.  This calculation cannot accurately model EMF because there is no 
design-basis feed to DFLAW and HTWOS is not design quality software for WTP.  So, despite the 
claim, there are unstated assumptions.  The calculation therefore has no indication of the 
assumptions that require validation in order to be used for a design analysis. 
The Hanford Tank Waste Operations Simulator (HTWOS) model is not validated for design use 
per NQA-1.  The HTWOS model design document calls out clearly that HTWOS is a non-safety, 
non-quality affecting software application that is “not used in design activities.”   
See RPP-50816 Pages 9 and D-9. 
DOE does not know if the LAWPS project will have to add sodium to the tank waste in order to 
provide feed that would be the same as feed that would have come from the Pretreatment Facility.  
The failed Pretreatment flowsheet added sodium to leach aluminum and to keep aluminum in 
solution and prevent precipitation.  Pretreatment also added other chemicals due to operations 
associated with acid recovery, tank flushes and acid cleaning, etc. DOE does not know what other 
chemical adjustments and costs might be needed in the LAWPS pretreatment facility to account 
for other chemical changes caused by the now absent Pretreatment Unit Operations.  DOE does not 
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know the consequences of feeding the LAW Facility directly from tank farms without adjustment, 
as is planned. 
If DOE does not adjust the LAWPS so that it matches the changes that would have been made in 
Pretreatment, then the LAW equipment is vulnerable to unknowns, including elevated ratios of 
corrosion causing compounds (chlorides and fluorides) to sodium, increased concentrations of acid 
gasses (SOx) and increased NOx flows for which the equipment was not designed.  These changes 
are required to be subject to NQA-1 change control and configuration management processes, and 
must be analyzed before the design can be considered complete.  To issue a permit and allow 
construction is not supported by the available data.  If the thermal catalytic oxidizer is installed, it 
will be an irreversible action, as the roof will then be placed on the LAW facility, and there is no 
provision to replace the unit. 
DFLAW is a retrofit process – it is a change process that requires careful analysis of the 
consequences of fundamental changes in input. 
In addition, the new EMF facility depends on the operation of the upstream, unverified, LAW 
equipment.  The flows in the submerged bed scrubber and the WESP impact the flow rate and 
composition in the EMF. 
And EMF too is not reflected in the DW Permit Process Flow Diagrams or design basis mass 
balance.  And Bechtel has cancelled the steady state flow sheet cited in the permit conditions, and 
DOE has removed it from the contract. 
EMF calculations are not at the final design state – yet the calculation even go so far as to say there 
are “no assumptions.”  This is a red flag that calls for a process and QA audit of the EMF design 
basis and the WTP mass and energy balances.  Scoping evaluations using the tank farms HTWOS 
model are not valid as a validated and verified software tool for WTP design. 
DOE will claim that the review of the impact of changing the feed process can “wait until 
commissioning.”  This is not so.  You cannot wait to analyze the changes until commissioning.  
First, the installations will be irreversible so there will be difficulty in replacing any non-usable or 
wrong-sized equipment.  Second, commissioning will create lethal chemical hazards even if a non-
radioactive simulant is used.  Nitrates are a big part of the waste and they are converted to lethal 
NOx gas in the melter, even when the simulant is not radioactive.  To postpone discovery of 
problems until commissioning is a fraudulent activity that is contrary to the Quality Assurance 
requirements of NQA-1 and to the requirements for integrating safety into the design (DOE-STD-
1189). It also represents a corrupt means to achieve more rework, which is the primary product of 
this project. 
 
Ecology Response to Comment #3, Part IV: 
Permit changes regarding the DFLAW process are outside the scope of this permit modification.  
Ecology agrees that more information will need to be submitted before we can proceed with the 
permitting of the Direct Feed LAW process.  Ecology also expects to receive updated mass balance 
documentation for the Direct Feed LAW process.  When that information is submitted in support of 
future permit modifications, it will be made available for public review.   
Permit modifications to support the DFLAW process, including updated mass balance 
documentation, will be made public in accordance with Washington Administrative Code 173-303-
830.  Ecology will ensure appropriate modifications are in place before final design certification 
and approval. 
Regardless of where the waste is fed from, in order for the LAW Facility to receive waste, the feed 
will need to meet the bounding criteria for the facility.  The DFLAW feed is anticipated to contain 
similar waste characteristics as feed that would come from the Pretreatment Facility.   
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The bounding criteria for LAW feed accommodates some variability in waste characteristics, and 
adjustments to the waste can be made prior to transfer to meet the design capabilities of the 
equipment in the LAW Facility.  However, if waste does not meet the LAW Facility bounding 
criteria, the waste will not be processed by the LAW Facility.  Confirmation sampling will be 
conducted prior to waste being fed to the LAW Facility to ensure waste acceptance criteria are 
met.  Sampling will also be conducted in the LAW Concentrate Receipt vessel before processing, to 
determine the glass formulation recipes needed. 
The function of the LAW Facility is not anticipated to change for the DFLAW process, so the 
offgas equipment included in this permit modification will meet the functional needs of the facility 
based on the known waste characteristics of the feed that will be transferred to LAW.  This 
equipment has been designed to comply with the Safety Basis for the WTP Facility.  If the Safety 
Basis is revised, the equipment design will need to be reevaluated, and modified, as necessary. 
For the Thermal Catalytic Oxidizer/Selective Catalytic Reduction (TCO/SCR), the mixed air and 
ammonia ratio is controlled to ensure the ratio is maintained below the flammability limit.  The 
ammonia/air mixture is passed through the SCR catalyst to reduce nitrogen oxides (NOx) to 
nitrogen and water vapor, and is designed to achieve a NOx reduction of 98%.  The catalyst has 
been designed to be replaced during operations.  The Caustic Scrubber will operate at the very 
end of the offgas train.  It is the final step in the treatment process before the offgas is pulled 
through the exhausters and out the LAW Facility stacks, and is used as a polishing step to remove 
residual sulfur oxides (SOx) and carbon dioxide.   
 
Comment #3, Part V, from Anonymous, January 12, 2016 
V. The LAW Design has Unresolved Problems 

The DOE-Bechtel Partnership is aware of significant vulnerabilities as documented in a partial 
LAW Design and Operability Review (Pre-Decisional Draft) and elsewhere but has not resolved 
them. 

Quality, Operability, and Safety Failures are Not Resolved and the Full Extent of Condition 
is Not Known.  These problems affect permit conditions. 

In addition to the LAW Design and Operability (D&O) Report, DOE has not completed a review 
of the remaining 13 interfacing LAW systems, which can impact equipment subject to the DW 
Permit.  Contrary to testimony by DOE officials to the DNFSB on August 26, 2015, the LAW 
D&O Review was not a self-identified confirmation that all problems have been identified. 
DOE Officials testified to the DNFSB on August 26, 2015: 
“It was a draft report that we commissioned ourselves…” 
“to drive and identify all of the physical possible issues left to go and turn up all the rocks and 
question everything more than once” 
“less than five percent of what is in that report is what we call new material” 
Contrary to this testimony, the LAW Design and Operability report was not commissioned by 
ORP, but was directed by the Chief of Nuclear Safety, in a letter dated January 28, 2014, as a 
result of an external construction project review. 
Contrary to this testimony, the Design Review Plan, 14-WTP-0042, states this was a partial review 
of only some of the systems. 
Other unresolved problems with the LAW Facility include: 

• The Hazards Analysis is not complete.  –DOE in letter 15-TRS-0026 notes that “the 
proposed control strategy for offgas events is underdeveloped and does not demonstrate 
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adequate protection of the facility worker in the event of an offgas system release to 
normally occupied areas.”  This letter cites ammonia and carbon dioxide as potential 
hazards.  Ammonia is a process chemical used in the LAW TCO/SCR. 

Further, DOE letter 15-TRS-0029 approves a delay for the submittal of the LAW Facility 
Hazards Analysis and Preliminary Documented Safety Analysis (PDSA) change package 
until March 2016.  It will require some time after that to complete the review and approval 
process.  New safety structures, systems, and components for the LAW facility are 
expected to be proposed.  Integration of safety in the design is incomplete. 
As a result, WAC-173-303-806 effective final facility permit required contents are 
incomplete for the description of procedures, structures, or equipment used at the facility to 
mitigate effects of equipment failure and power outages, prevent undue exposure of 
personnel to dangerous waste, and prevent releases to the atmosphere. 

• A 2015 Consent Order written by the DOE Office of Enforcement and signed by Bechtel 
included an $800,000 fine associated with long-term safety integration and quality 
failures. 

• The DOE Office of Inspector General found profound procurement and quality problems 
in Audit Report DOE-OIG-16-03.  This report notes that, while Bechtel is using a 
Managed Improvement Plan (MIP), “Office of River Protection officials noted that 
Bechtel has initiated corrective actions in the past only to have the issues reappear over 
time.”  The auditor’s comments included: “we disagree with management’s comment that 
the report did not identify any issues that had not been previously identified by either the 
Department or Bechtel.  Our report acknowledges the issues identified by the Department 
and Bechtel.  However, several new issues we identified in this report include the 
following: (1) the magnitude of the issue with nonconforming parts and material, (2) the 
Office of River Protection’s ineffective oversight over Bechtel’s backcharging practices, 
and (3) Bechtel’s problems resolving root causes of these issues.” 

Quality defects in the procured equipment affect the safety function and show the need for 
detailed process and QA audits of the LAW equipment as applied to DFLAW feeds before 
a permit can be considered final and effective.  While Bechtel is “in the process” of 
implementing corrective actions – those actions are not verified complete and do not 
address DFLAW interfaces.  NQA-1 does not allow closing a corrective action to a promise 
for a future activity. 

• Even now, the DOE Office of Inspector General is about to publish a delayed report titled 
“Corrective Action Program at the Waste Treatment and Immobilization Plant.”  The 
review draft was dated June 2, 2015.  The draft concluded that “the WTP corrective 
action program was not fully effective in managing and resolving issues.”  Reliance 
cannot be made on promises or plans for corrections in the LAW facility as a result.  
While comments were transmitted in September 2015, the report is not yet issued, in spite 
of the OIG’s commitment to release such reports within 60 days after receiving 
management comments.  Additional examples of failures in the Corrective Actions 
Management System are documented in Project Condition Reports, which have detected 
problems such as inadequate closure of corrective actions, inadequate tracking of 
condition reports, and corrective action management software failures.  Movement of 
condition reports from one facility to another (“shell game”) has also hampered issue 
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tracking.  Inconsistent labeling of systems (as noted in the LAW D&O report) makes it 
difficult to search or identify the full set of condition reports for equipment. 

• DOE issued an Audit of Commercial Grade Dedication in August of 2015.  Commercial 
Grad Dedication (CGD) is used to verify that the design meets its requirements and the 
equipment will perform its function.  Specifically, when equipment has an assembly or 
component part that is a commercial grade item, NQA-1 requires that the characteristics 
of the item to be verified for acceptance and the acceptance criteria for those 
characteristics shall be documented.  DOE’s audit identified multiple CGD failures, 
including for LAW equipment and LAW Vendors associated with the current permit 
change request.  Bechtel issued a “Level A” Condition Report, which is the most serious 
level of finding.  Further, this is a repeat issue from a previous consent order and 
$170,000 fine, NCO-2010-03.  Persistent CGD issues and failures to show the equipment 
will perform its functions are not addressed in the Permit and the findings are not closed. 

A “Final” Permit for any portion of the LAW Facility cannot possibly by [sic] called “complete” at 
this time.  Final designs are needed to ensure verification of unverified assumptions, proper 
integration with upstream and downstream equipment, and resolution of indeterminate quality 
work. 
 
Ecology Response to Comment #3, Part V: 
The LAW LOP and LVP System is the subject of the current modification.  To ensure the quality of 
the LAW LOP/LVP design, Ecology reviewed the draft Design and Operability Review and 
Recommendations Report prior to the public comment period, and had areas of concerns.   
As stated in the Statement of Basis for this draft permit modification, Ecology requested that the 
Permittees provide sufficient information to address those concerns before we could make a final 
decision regarding this permit modification.   
The final Design and Operability Review and Recommendations Report was released on January 
29, 2016.  Ecology thoroughly reviewed the final report to determine if it identified additional 
concerns that were not included in the draft report.     
Design and operability vulnerabilities were identified for the LAW LOP/LVP system, which could 
impact the equipment included in this modification.  Ecology held extensive discussions with the 
Permittees regarding the identified vulnerabilities, and we believe our concerns have been 
addressed adequately.  The following sections provide details about the design packages included 
in this permit modification. 
Ecology will continue to engage with the Permittees regarding the vulnerabilities identified in the 
D&O report, as they relate to other systems within the LAW Facility, to ensure that the 
vulnerabilities are being addressed appropriately and corrective actions, if needed, are being 
implemented. 
With regard to potential offgas release events, Bechtel National, Inc. (BNI) has performed several 
determinations and engineering evaluations, including a calculation that demonstrates C5V has 
the capacity and is capable to ensure the melter annulus remains under negative pressure with 
respect to the melter gallery, if the LAW primary offgas system fails.   
In the secondary offgas train, the risk of ammonia release from the ammonia dilution skid is 
mitigated by placing the skid in an enclosed ventilated room, away from the general worker 

http://www.hanford.gov/files.cfm/15-WTP-0151.LAW-D_O-report-sm.pdf
http://www.hanford.gov/files.cfm/15-WTP-0151.LAW-D_O-report-sm.pdf
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gallery on the +48 ft. elevation, to prevent worker exposure.  In addition, the LAW offgas system 
operates under negative pressure.  In the event of equipment failure, air would flow into the offgas 
system rather than release offgas or ammonia into the facility.  
The Hazards Analysis and Preliminary Documented Safety Analysis are not within the scope of 
this permit modification.  Chapter 6 of the WTP Permit, Procedures to Prevent Hazards, currently 
fulfills the requirements of WAC 173-303-806 referenced in the comment.  When the Hazards 
Analysis and LAW PDSA are updated, Chapter 6 of the WTP Permit will be updated, as 
appropriate, under WAC 173-303-830, which allows for the WTP Permit to be changed as design 
or documentation updates are made.  
Ecology provides environmental regulatory oversight of construction and eventual operations at 
the WTP.  We have no involvement or oversight regarding contractual negotiations that occur 
between the U.S. Department of Energy (DOE) and their contractors. 
Ecology agrees that more information will need to be submitted before we can proceed with the 
permitting of the Direct Feed LAW process.  When that information is submitted, it will be 
included in support of future permit modifications, and it will be made available for public review.  
Permit modifications to support the DFLAW process will be made in accordance with Washington 
Administrative Code 173-303-830.  Ecology will ensure appropriate modifications are in place 
before final design certification and approval. 
The Office of Inspector General (OIG) review identified and documented issues that were 
concurrently being addressed through BNI’s root cause evaluation, and the ORP October 2013 
Priority 1 findings.  These reviews resulted in improvements to the WTP Quality Assurance 
Program and Corrective Action Management Plan.  The Permittees will continue to identify 
deficiencies and develop corrective actions to address the deficiencies. 
DOE performed an audit of the Commercial Grade Dedication (CGD) program in 2015 that 
resulted in a change to the WTP CGD program.  At the end of the DOE audit, several actions were 
identified, resulting in the development of a new program that aligns with the DOE requirements.  
Compensatory measures were put in place until Subject Matter Experts were identified, vendor 
documentation was resubmitted, and required procedures were revised.  This is a DOE 
requirement and DOE has determined that the revised CGD program has been successfully 
implemented. 
 
Comment #3, Part VI, from Anonymous, January 12, 2016 
VI. Ecology has Violated WAC-173-303-803(4)(a) 

As shown above, the information necessary for a final, effective permit as required by WAC-173-
303-803(4)(a) does not exist. 

Ecology has allowed construction before having a Final/Effective Permit.  Ecology’s 
decision to allow a phased approach to permitting is not valid. 

Of note is that Ecology has responded to previous comments by referring to a previous decision to 
make an exception to this requirement.  Ecology’s previous decision is no longer valid, as shown 
below. 
Ecology’s response to comments in Publication 14-05-004 referred to a Fact Sheet, (Ecology 
Publication 01-05-005, dated September 2002) to describe the “phased permitting approach” 
approved by Ecology in 2002 for the WTP permit.  This phased approach allowed DOE and 
Bechtel to submit design information into the permit and to continue construction before a 
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complete design was available.  This has been contrary to WAC-173-303-803(4)(a) for a period of 
more than 13 years. 
Ecology’s Publication Web Page for publications shows that the fact sheet from September 2002 is 
actually Publication 01-05-006. 
The 2002 Fact Sheet states the basis for Ecology’s decision to ignore the requirement for final 
design before construction was schedule pressure:  “The amount of time it would take to complete 
the detailed design and follow a traditional permitting process would delay construction up to four 
years.”  But many more than 4 years have passed.  If construction had been delayed to wait for a 
final, integrated design, much time and billions of dollars could have been saved.  Instead, this 
failed decision has contributed to a stove-piped cycle of endless rework. 
Nor has the risk reduction anticipated in Publication 01-05-006 occurred.  There will be no 
“treatment through verification, of at least 10% of the tank waste by volume and 25% by 
radioactivity by 2018.”  Indeed – the current DFLAW process just dumps removed cesium-137 
back into the tanks. 
In publication 01-05-006, Ecology relied on Bechtel’s claims of success with fast track design-
build for other projects as a basis:  “The Bechtel Group, including BNI, has successfully used the 
close coupled EPC process for decades to design and construct major capital projects across the 
industrial sectors Bechtel supports.”  However no specific nuclear success examples were cited 
and no such success has occurred as promised at WTP. 
Ecology was not alone in approving fast track construction before final design.  DOE also 
approved a fast track design-build approach where construction is allowed without having a final 
design for all interfacing equipment and systems (stove-piped approach) in 2003, but recently and 
clearly rejected that as a good decision (in addition to the prohibition already contained in DOE 
Order 413.3B).  The Secretary of Energy issued a letter on December 1, 2014, with an attached 
Report of the Contract and Project Management Working Group.  This report states in the Section 
5.4.4 Case Study of WTP that “The use of a fast track approach for first of a kind nuclear plan 
consisting of multiple nuclear facilities was a bad acquisition approach.  It is the primary factor 
for the significant cost increases and schedule delays that have ensued over the years.  There 
continues to be significant performance risk associated with this project.” 
Further, the Secretary of Energy elaborated on June 8, 2015 that before achieving Critical Decision 
2, which precedes construction, nuclear construction projects are required to have a 90 percent 
final design complete (for the whole project).  And this letter includes a definition of 90 percent 
final design and required documents ahead of construction to mean: 

• Complete final drawings and specification that may be released for bid and/or 
construction 

• A current and detailed cost estimate 
• A current construction schedule 
• Clearly defined testing requirements and acceptance criteria for the safety and 

functionality of all subsystems 
• Independent technical, construction, operation and environmental reviews of the final 

drawings and specifications 
• A quality control review that evaluates both technical accuracy and discipline 

coordination 
• A final design that meets all the requirements stipulated in the Code of Record 
• A final design review that should be merely be a final validation of comment resolution 

from previous reviews and a review of any additional developments since the last review 
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• The checking an verification of any required waivers or exemptions 
• Final design report 
• Final design review report 
• Preliminary documented safety analysis 
• Safety evaluation report 

No such set of information is available for the LAW facility, the DFLAW retrofit project, the 
LAWPS project, or for the Effluent Management Facility, which are all interlinked.  These designs 
cannot be made final in pieces without repeating the consequences of the design-build primary-
cause acknowledged failure. 
DOE has rejected fast track Design-Build.  Why should Ecology allow it to continue with the 
present permit package?  Ecology’s phased approach decision from 2002 should be revoked. 
 
Ecology Response to Comment #3, Part VI: 
The Statement of Basis for these permit packages explains the permitting process for WTP and 
states the following: 

“We are using a phased (or stepped) approach to permit the WTP Treatment Storage 
and Disposal Unit.  The first phase was completed on September 25, 2002, with 
issuance of a final Dangerous Waste Permit allowing construction of the LAW, PTF, 
HLW, LAB, and BOF facilities to start.  
A WTP Interim Compliance Schedule for the Permittees provides Ecology additional 
detailed information addressing the submittal of design documents necessary to support 
construction of the rest of the WTP TSD Unit, and its eventual operation.  This second 
phase of permitting is included in the interim compliance schedule, and requires the 
Permittees to submit design and other information for Ecology approval before 
regulated portions of the WTP TSD Unit are constructed.  
The third phase of permitting is implementation of the last portion of the interim 
compliance schedule. This requires updating portions of the Dangerous Waste Permit 
Application and then modifying the WTP Permit prior to facility start-up operations.  
These portions (for example, Contingency Plan, Closure Plan, and Training Plan) of 
the WTP Permit are operational in nature and cannot be completed before the design is 
nearly complete.  
When the three phases of permitting are completed, the WTP TSD Unit will comply with 
all the applicable requirements of WAC 173-303.  Then, after receiving written 
permission from Ecology, the Permittees can begin treatment and storage of dangerous 
and mixed waste at the WTP.  The design submittals (second permitting phase) were 
structured to allow the Permittees to provide design information in roughly the same 
order as the WTP facilities are constructed.” 

Ecology is continuing along this path as originally intended with the three phases of permitting.  
New facility permits or modifications to the existing WTP Permit will be made, as appropriate to 
accommodate the DFLAW process.  Ecology is disappointed that there continue to be delays in 
the original construction schedule.  Ecology shares your concern about the long duration and 
high cost of construction at the WTP.  We are committed to ensuring that the WTP is constructed 
in a safe and timely manner, to facilitate treatment and disposal of tank waste at the Hanford 
site. 
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Comment #3, Part VII, from Anonymous, January 12, 2016 
VII. Quality and Safety Problems Persist 

In Publication 14-05-004 Ecology responded to public comments on the permit in 2013 by 
promising to conduct quality determinations:  “Ecology is undertaking several quality 
determination measures for equipment or systems that have already been constructed, as well as 
for components that have not yet been installed.” 

Ecology’s Commitments to the Public to perform Quality Reviews and to rely on 
completed Safety Reviews is not met. 

• Contrary to Ecology’s Commitment to a quality review, the response to comments on 
installation of the LAW Preheater (See Publication 15-05-004) was to withdraw the 2014 
proposed installation due to issues raised by the public.  The public comments included 
unacceptable materials of construction and an inadequate process corrosion data sheet.  
Ecology withdrew the permit modification request, noting that there were “significant 
unresolved issues.” 

What did Ecology do to review quality before allowing the current design package? 
Further, Ecology committed in the 2002 Publication 01-05-006 to using DOE’s safety evaluation 
documents to verify safety.  Why then does Ecology accept the incomplete hazards analysis for 
LAW equipment (See 15-TRS-0029), even specific to the ammonia used in the TCO/SCR?  Why 
does Ecology accept continued construction with the outstanding $800,000 fine for safety failures 
and corrections not completed in the 2015 Office of Enforcement Consent Order? 
Below are comments on the specific documents in the proposed change package that demonstrate 
persistent quality problems.  Please not that these comments are a few examples from a cursory 
review. 
 
Ecology Response to Comment #3, Part VII: 
To ensure the quality of the LAW LOP/LVP system design, Ecology reviewed design package 
documentation submitted by the Permittees, as required by WAC 173-303-640 and -680, and to 
satisfy permit condition III.10.H.5.c.  In addition, Ecology requested from the Permittees 
documentation, such as Project Issues Evaluation Reporting System reports, condition reports, and 
other change documentation, on open issues as they related to the subject equipment or design.  
Ecology requested that the Permittees provide those documents detailed in this comment, for our 
review.   
We have reviewed this documentation and discussed technical issues with the Permittees as they 
pertain to the equipment included in this modification.  Ecology also conducted a thorough review 
of the LAW Design and Operability Review and Recommendations Report, and we believe the 
Permittees have adequately addressed our concerns as they relate to the LAW offgas equipment 
included in this permit modification.  
Chapter 6 of the WTP Permit, Procedures to Prevent Hazards, currently fulfills the requirements 
of WAC 173-303-806 to mitigate the effects of equipment failure and power outages, and to 
prevent undue exposure of personnel to dangerous waste.  When the Hazards Analysis is updated, 
Chapter 6 will be updated accordingly, under WAC 173-303-830, which allows for the WTP 
Permit to be changed as design or documentation updates are made.  
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In the secondary offgas train, the risk of ammonia release from the ammonia dilution skid is 
mitigated by placing the skid in an enclosed ventilated room, away from the general worker 
gallery on the +48 ft. elevation, to prevent worker exposure.  In addition, the LAW offgas system 
operates under negative pressure.  In the event of equipment failure, air would flow into the offgas 
system rather than release offgas or ammonia into the facility.  
Ecology provides environmental regulatory oversight of construction, and eventual operations at 
the WTP.  We have no involvement or oversight regarding contractual negotiations that occur 
between the DOE and their contractors. 
 
CAUSTIC SCRUBBER COMMENTS 
On the Caustic Scrubber Data Sheet 24590-LAW-MKD-LVP-00011, Rev 6 there is a reference to 
Note 7 (see pages 10 and 11). Note 7 (page 12) states that the vendor will provide a 
verification/supply the pH operating conditions.  Contrary to this note, no vendor operating inputs 
were provided. 
The corrosion evaluation 24590-LAW-N1D-LVP-00001, Rev 7 assumes that the nominal pH will 
be 9.5 (see page 3), without a basis that explains this.  However, Section 4 and the conclusion of 
the corrosion evaluation (sheets 4 and 6) state that “In the region of the scrubber where there is 
potential for high temperature, presence of acid gases, and the potential use of acid for cleaning, 
Hastelloy® C-276 or C22® offer resistance to corrosion both at low pH from acid gas and high pH 
from the sodium hydroxide.” 

There is no means to control the caustic scrubber wall temperature.  Conduction is ignored.  
This is not safe-by-design. 

Sheet 2 of the corrosion evaluation (operating restrictions) then indicates that the process will be 
controlled to meet the corrosion limits for type 316 stainless steel, which makes up the sides, but 
not the bottom of the scrubber.  So – Bechtel has modified the chemical process to match the side 
wall material already selected in a non-conservative way (assuming a lower temperature).  Bechtel 
did not select materials that match the process.  And the process is not understood.  There is no 
engineered feature to control temperature up the side walls of the scrubber.  The requirements for 
nuclear design include a hierarchy that requires a robust design as a priority over administrative or 
operational controls (DOE-STD-3009).  This philosophy has been abandoned for the caustic 
scrubber in the haste for installation. 
The design limits in the corrosion evaluation (sheet 6) are limited to a range of pH of 5 to 10, 
without recourse to a vendor input.  The design limits cite 24590-WTP-RPT-M-11-002, which is 
not a vendor document, but refers to conditions suitable for type 316 stainless steel.  The corrosion 
evaluation data table (sheet 9 of 24590-LAW-N1D-LVP-00001, Rev 7), however shows the pH of 
the liquid input to the scrubber as 11.43 (noted as not being a maximum), which exceeds the 
corrosion analysis range. 
The corrosion evaluation shows (sheet 13) that caustic is added at 5M NaOH.  This concentration 
is more than sufficient to generate a pH 14 solution.  Sheet 13 also notes that the pH can be raised 
to 14 in normal operations if needed to control high halide concentrations. 
The Flowsheet Bases, Assumptions, and Requirements Document (BARD), 24590-WTP-RPT-PT-
005, Rev 7 says that the caustic scrubber solution is supposed to be at a concentration of 0.01 
Molar NaOH (See page 2.13-9).  This is the same as a pH of 12. 
At a pH of 12, the caustic scrubber is assumed to remove a fixed fraction of contaminants (per 
BARD Table 2.13-4 (pages 2.13-21 and 2.13-22). There is no mention of how much less is 
removed if the pH is reduced below 12 to the amount required by the corrosion analysis.  The 
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results will increase the effluent flow rate, because of the reduction in efficiency.  There is no 
indication in the BARD of the sensitivity of operations to changes in pH. 
The engineering specification to the vendor (24590-LAW-3PS-MKAS-T0001, Rev 2, page 13) 
shows that Bechtel told the vendor that the scrubber must remove 97% of SOx gas “with the 
scrubber reagent “between pH 9 and pH 14”.  The vendor was told that the solution would or could 
be between pH of 9 and 14.  This sheet also specifies that the vendor was supposed to provide the 
optimal range for pH.  In addition, acid conditions in the scrubber identified in the corrosion 
analysis (pH of 5) were not included in the specification provided to the vendor. 
So – the Permit request package is internally inconsistent – stating that the design range is 5 to 10 
in the corrosion evaluation, but ordering a system that can operate between pH of 9 and 14 (to be 
determined by the vendor), and using a flowhseet that assumes a pH of 12. The impact on 
operations is unknown (safety and quality indeterminate). 
In addition, drawing 24590-QL-POA-MKAS-00003-04-00050 Rev 0E does not identify the 
material of construction for the internal structure and packing support in the scrubber.  Nor does 
this drawing have a corrosion allowance for the packing support.  Will it be durable under both the 
full range of caustic and acid flush conditions? 
Also, the IQRPE Structural Integrity Assessment Report, 24590-CM-HC4-HXYG-000240-02-
00013, Rev 0A relies on and references non-final design calculations for Stress Analysis and for 
Anchor Bolt and Embed design.  Both of these are preliminary letter revision calculation.  See 
page 5, for example.  This problem has occurred in prior permit change proposals. 

• DOE and Bechtel are also aware that: 

Condition Report 24590-WTP-GCA-MGT-15-00813, dated 05-21-15 indicated that Bechtel did 
not understand the Vendor’s “finite element analysis.” 

Condition Report 24590-WTP-GCA-MGT-15-00886, dated 06-09-15 indicated that Bechtel knew 
it did not have a supplier calculation checklist for the off-gas caustic scrubber process, and 
this was part of a Level A (PL-1) corrective action. 

Condition Report 24590-WTP-GCA-MGT-15-00963, dated 06-17-15 indicated that Bechtel lacked 
documentation of the Caustic Scrubber Vendor’s design analysis software. 

Condition Report 24590-WTP-GCA-MGT-15-01214, dated 07-29-15, indicated that Bechtel was 
aware of an attempt to change the operating conditions to reduce the pH, and “believed,” 
based on the basis of “we are told” that increasing the pH to 14 would be detrimental to 
operating efficiency.  This is without benefit of understanding the vendor software.  No 
basis was provided. 

Condition Report 24590-WTP-GCA-MGT-15-02162, dated 12-08-15, indicated a lack of basis for 
flow rates and vessel sizing, including for caustic scrubber operation. 

• DOE and Bechtel are aware of Caustic Scrubber design problems identified in the recent 
draft LAW Design and Operability Report (factual accuracy is documented in the Record 
of Review forms), specifically: 

Ammonium hydroxide could require removal or flushing (LOP/LVP-18) 
There is no way to remove an accumulation of insoluble solids (LOP/LVP-44) 
The effects from other unit operations on the startup and shutdown have not been fully analyzed 
(LOP/LVP-45) 
There is no direct means to monitor the condition of the packing or mist eliminators within the 
caustic scrubber. 
The design for removal/replacement for waste handling for the caustic scrubber is incomplete 
(LRWH-F-06-V-01). 
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In addition, a recent Commercial Grade Dedication (CGD) Audit Report, 15-QAD-0038, 
transmitted to Bechtel on August 6, 2015 specifically calls out findings associated with Premier 
Technologies (the caustic scrubber vendor) and the caustic scrubber itself.  For example: 
“Review of Premier Technologies, Inc. Commercial Grade Dedication Procedure 
The Premier Technologies, Inc. (PTI) CGD procedure, TP-3.4, Commercial Grade Dedication, 
Rev. 5, dated February 23, 2013, contained several instances in which the requirements of BNI 
specification 24590-WTP-3PS-G000-T0019 were not included in the procedure or, if included, 
were optional.  Examples include: 

• Technical evaluation 
• Seismically or environmentally qualified items 
• Method 1 misconceptions 
• Method 2 misconceptions 
• How to deal with other ASME certifications during CGD (PTI Quality Assurance Manual 

1.3). 

BNI did not identify this nonconformance and require correction of the condition by the supplier. 
21. PTI Technologies [Premier Technology Inc.] – CGD 11-80 – ASME SA240, 316L (UNS 
S31603) Plate 

• The PTI CGD Plan, No. 11-80, supporting Purchase Order 99896, for ASME SA240, 
316L (UNS N10276) Plate did not provide sufficient evidence that the plate steal[sic], 
which was being used to fabricate the caustic scrubber vessel, head, and internals that 
form the pressure vessel boundary could perform its safety function.  The CGD plan and 
documentation of testing contained errors, specifically: 
- The technical evaluation used the Boiler and Pressure Vessel Code (B&PVC) UNF-

65 allowance to not perform brittle fracture testing; however, the technical evaluation 
did not discuss or contain the additional evaluation for suitability testing that is 
discussed in the UNF-65 allowance.” 

These examples show that the caustic scrubber is not ready for installation.  DOE and Bechtel were 
aware of these problems before sending the permit change request to Ecology. 
As a result the taxpayer will be paying to have it “fixed” in place later, or there will be pressure not 
to fix it at all. 
 
Ecology Response to Comment #3, Part VII, Caustic Scrubber Comments: 
As compared to the submerged bed scrubber, which is operated at the head end of the LAW 
secondary offgas system, the Caustic Scrubber will operate at the very end of the offgas treatment 
train.  It is the final step in the treatment process before the offgas is pulled through the exhausters 
and out the LAW Facility stacks, and is used as a polishing step to remove residual SOx and 
carbon dioxide.   
The design of the scrubber is based on results from testing conducted between 2001 and 2004.  The 
40-year sheet metal design life is based on removal of the acid, particulates, and SOx from the 
offgas.  The caustic scrubber is designed with inspection ports to allow for the design plate media 
to be inspected.  Currently, the frequency of inspection is recommended for every 5 years.  
Although not expected to require replacement, the caustic scrubber internals have been designed 
to be replaceable. 
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The pH of the caustic scrubber solution is an operational parameter.  The wide pH range was 
initially specified for this equipment early in the system design when it was thought that this 
flexibility was needed, to account for a large pH change as the solution reacted with the acid gases 
in the scrubber.  It was thought that there would be a high solution pH at the top of the scrubber, 
and that the pH would drop several points by the time the scrubber solution reached the bottom.  
However, as discovered during testing, there is a buffer reaction that occurs in the caustic 
solution.  As a result, the pH of the solution is maintained within a very narrow range, between 9.5 
and 10.0, all the way through the scrubber. 
The corrosion evaluation has evaluated the initially specified wide range of acceptable solution 
pH and the material compatibility to those conditions.  Page 2 of the corrosion evaluation 
indicates that the materials of construction can handle a pH of up to14 with no deleterious effects. 
The pH of the buffer solution is determined by the ratio of sodium carbonate to sodium 
bicarbonate.  While carbonate salt is being depleted by chemical reaction with absorbed acids, 
additional carbonate salt is being generated from carbon dioxide absorption.  The sodium 
hydroxide is added to the caustic collection tank to reverse the reaction by reacting with sodium 
bicarbonate to reform sodium carbonate, which restores the full buffering capacity of the solution.  
Restoring the buffer solution capacity also restores the original solution ratio of sodium carbonate 
to sodium bicarbonate and pH, prior to recirculation back to the top of the packed section of the 
caustic scrubber. 
The buffer solution recirculation rate is limited by the tower design and must be controlled below 
the packing flood point.  At the designed 200 gpm maximum solution recirculation rate to the top 
of the packing and operating within the design solution pH range from 9.5 to 10, the free 
hydroxide delivered to the packing is less than 2% of the caustic demand needed to neutralize all 
of the acid adsorbed into the solution.  As the solution travels to the bottom of the packing, 
additional acid neutralization capability must come from within the buffer solution as it travels 
down through the packing. 
The vendor supplied the pH operating conditions in the Process Calculation 24590-QL-POA-
MKAS-00003-06-00001.  Section 5.8 of the calculation recommends that the pH of the scrubber 
solution be continuously monitored to be able to adjust the amount of caustic solution added, to 
keep the pH within the range of 9.5 to 10.  The mechanical data sheet will be revised to reflect this, 
and a permit modification will be submitted to Ecology to update the mechanical data sheet in the 
WTP Permit. 
BNI conducted the open condition report on the finite element analysis.  The condition reports 
written against the Caustic Scrubber were against supplier calculations and documentation, via 
software qualification, supplier checklists, etc.  None of the condition reports are expected to 
change the answer, the condition reports are written to ensure that the quality pedigree is met.   
The condition reports are generated to document and resolve many items, including Nuclear Safety 
Quality issues.  BNI requires use of the Condition Report system to ensure they are resolved prior 
to completion of the work activities.   
The documentation of items to be resolved will continue through the life of the WTP Project.  If 
resolution of condition reports results in design modifications that affect the permit, then those 
changes will go through the permit modification process as required under the Washington 
Administrative Code 173-303-830. 
The design calculations for Stress Analysis and for Anchor Bolt and Embed design referenced by 
the IQRPE are committed calculations.  WTP procedure 24590-WTP-3DP-G04B-00037, Rev. 29, 
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Exhibit A: Definitions defines the term Committed Calculations: “Committed calculations 
(designated with alpha revisions) may be utilized in final design documents prior to being 
confirmed.  These calculations contain assumptions that require verification.” 
To ensure the quality of the LAW LOP/LVP system design, Ecology conducted a thorough review 
of the LAW Design and Operability Review and Recommendations Report, and we believe the 
Permittees have adequately addressed technical issues as they relate to the caustic scrubber. 
DOE performed an audit of the Commercial Grade Dedication (CGD) program in 2015, which 
resulted in a change to the WTP program.  At the end of the DOE audit, several actions were 
identified that resulted in the development of a new CGD program that aligns with the DOE 
requirements.  Compensatory measures were put in place until Subject Matter Experts were 
identified, vendor documentation was resubmitted, and required procedures were revised.  This is 
a DOE requirement, and DOE has determined that the revised CGD program has been 
successfully implemented. 
 
TCO/SCR COMMENTS 
Note that the Thermal Catalytic Oxidizer/Selective Catalytic Reduction (TCO/SCR) has previously 
also been called the “SCO,” complicating searches for PIERS and Condition Reports. 

• In 24590-CM-HC4-HXYG-00240-02-00012, Rev 0A, the IQRPE Assessment refers to a 
Rev “A” calculation as input in 4 places (pages 6, 7, 8, and 9).  The calculation is 24590-
LAW-MVC-LVP-00004, Rev. A, LVP-SKID-00002, LAW Thermal Catalytic 
Oxidizer/Reducer, Stress Analysis with ANSYS, including ECCN # 24590-LAW-MVE-
LVP-00001.  Rev “A” design documents are for conceptual design and are not suitable 
for final design or construction. 

• In 24590-CM-HC4-HXYG-00240-02-00012, Rev 0A, the IQRPE Assessment refers to 
24590-LAW-M4C-LOP-00001, Rev. 3, LAW Melter Offgas System Design Basis 
Flowsheets including ECCN # 00003 and 00009 (page 10).  However, the remainder of 
the change package, including the References for Data Sheet 24590-LAW-MKD-LVP-
00012, Rev 12, refer to a different document 24590-LAW-M4E-LOP-00009, with the 
same title: LAW Melter Offgas System Design Basis Flow Sheets.  The results for NOx 
concentrations differ in these two calculations, but they have the same title.  Neither flow 
sheet is provided in the permit change package.  No dates are given for their publication. 

• In 24590-CM-HC4-HXYG-00240-02-00012, Rev. 0A, the IQRPE Assessment refers to a 
Rev “C” calculation for hydrogen generation – 24590-WTP-M4C-V11T-00004, Rev. 
“C,” Calculation of Hydrogen Generation Rates and Times to Lower Flammability Limit 
for WTP.  Again – a letter revision is not suitable for final design or construction. 

• The TCO/SCR change package does not mention the DFLAW process or project.  This 
project will change the feed to the LAW facility such that the concentrations of key 
components will be changed due to the elimination of additions and dilutions from the 
WTP pretreatment facility.  Concentrations of organics and NO and NO2 in the gas phase 
will likely changes.  As a result, the ability of the LAW TCO/SCR to treat the new 
concentrations and mass flows is unknown.  Further, WTP contract Mod 353 to section 
H, establishes DOE-Directed waste acceptance criteria and design inputs, per letter 15-
WTP-0023.  Contract Mod 353 states that: “It is acknowledged by the parties that 
changes to these critical design inputs may materially impact the Contractor’s ability to 
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complete CLIN 2.1 and give rise to relief pursuant to the Changes clause of the contract.” 
DOE has therefore acknowledged that the non-design-basis quality inputs in letter 15-
WTP-0023 may result in changes to the LAW facility, which includes the off-gas system 
and the LAW-TCO.  And these changes are expected to produce rework. 

• 24590-WTP-RPT-PT-005, Rev 7, Flowsheet Bases, Assumptions, and Requirements 
Document (BARD) is cited in the change package as a basis for the WTP RCRA Permit.  
However, this document itself refers to Revision A (Conceptual Design) information in 
several places.  Nor does it address the changes from DFLAW.  Further, the BARD 
contains only “expected” decontamination factors for the TCO (see page 3.3-16), and 
these are fixed values so changes in temperature, which affect the efficiency of the 
catalysts, are not accounted for in the flowsheet calculations (see page 3.3-40).  Nor are 
the changes in the off-gas composition accounted for.  The DFs are assumed to be 50 
(reduction of 98% for NO and NO2 no matter what the inputs are.  This is an unverified 
assumption. 

Further, Condition Report 24590-WTP-GCA-MGT-15-01819, dated 10-16-15, identified a 
lack of quality assurance requirements for scientific data, which includes many of the 
inputs to 24590-WTP-RPT-PT-005. 

• Mechanical Data Sheet 24590-LAW-MKD-LVP-00012, Rev 15 (see page 11) relies on 
technical reports from off-gas emissions testing using simulants.  However, there is no 
indication that these tests addressed the most challenging conditions per NQA-1 
requirements, so the data used could be non-conservative.  The relationship to DFLAW 
feeds is indeterminate. 

• Mechanical Data Sheet 24590-LAW-MKD-LVP-00012, Rev 15 (see page 11) shows a 
change history for the engineering specification that has multiple changes including an 
unsupported statement that the changes do not affect the design margin (see page 4).  
Page 4 states that there was a decreased off-gas outlet design temperature, but the effect 
on the process margin (ability to react at least/more than 98% of the NOx) was not 
evaluated and no margin analysis was required.  No margin analysis is available for 
DFLAW feeds.  Reducing the catalyst temperature reduces the capacity and efficiency of 
the TCO. 

• Project PIERS and Conditions Reports indicate multiple failures in the TCO design 
including an out-of-business vendor replaced with a “recovery vendor.”  These reports 
include: 

24590-WTP-CRPT-QA-08-623-C, dated 11-12-08, DOH Code Compliance, PDSA,  
24590-WTP-PIER-MGT-09-1520-HLW-TCO, dated 10-08-09, - Quality Level (HLW 

TCO has the same function as in the LAW facility) 
24590-WTP-PIER-MGT-11-1265-C, dated 12-13-11, Fatigue Assessment 
24590-WTP-PIER-MGT-13-0024-C, dated 12-18-12, HLW-TCO PIER – Temperature 

Margin (HLW TCO has the same function as in the LAW facility) 
24590-WTP-PIER-MGT-0351-C, dated 03-12-13, Clearance of the skid not adequate for 

Operations and Maintenance 
24590-WTP-PIER-MGT-13-0511-C, dated 04-30-13, Permit Non-Compliance 
24590-WTP-PIER-MGT-13-0662-C, dated 06-12-13, RVP Procurement Issues 
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24590-WTP-PIER-MGT-13-1528-B, dated 01-07-14, New Vendor – Issues with reusing 
the design from a failed vendor 

24590-WTP-PIER-MGT-14-1452, date 07-09-15, Commercial Grade Dedication Issues for 
HLW TCO (same vendor as the LAW TCO) 

24590-WTP-GCA-MGT-16-00030, dated 01-08-16, TCO Functional Test Plan Not 
Reviewed by Operations 

There is no indication in the Permit package that these PIERS/Condition Reports have been 
resolved effectively, and the Bechtel Corrective Actions program is suspect, due to 
multiple prior failures, including multiple improper closures of corrective actions.  Bechtel 
was aware of TCO issues before signing permit change request. 

• The draft LAW Design and Operability Report contains recommendations for the LAW-
TCO that have not been addressed, including: 

“An analysis of the thermal loading on the TCO skid should be performed to determine 
whether the materials of construction can accommodate the stresses imposed by the 
thermal cycling.  Although considered unlikely, this analysis may result in redesign of Post 
CD-4 equipment.” 
“Conduct analysis to determine the maximum flow increase that can be accommodated by 
the electric heater to remain above the catalyst operating temperature [this affects 
efficiency and ability to treat organics and NOx].  A new limit on flow rate increase may 
result.” 
”The viability of the current TCO maintenance approach and associated throughput are 
indeterminate.” 

• The Commercial Grade Dedication Audit, 15-QAD-0038, found problems with the new 
LAW-TCO Vendor’s commercial grade dedication.  Example results (there are more) 
include: 

“Review of the commercial grade survey report and checklist for IONEX (24590-WTP-
SSVMATL-13-007, Commercial Grade Survey Report, IONEX Research Corporation, 
Lafayette, Colorado, Rev. 0) in support of the low-activity waste thermal catalytic oxidizer 
(TCO)/reducer skid and ammonia skid identified instances in which the documented 
expectation was not met yet the item was marked as satisfactory.  An explanation was not 
provided as to why the line-of inquiry (LOI) was satisfactory even though the requirements 
were not met.” 
“The CGD plan for the Low-Activity Waste Catalytic Oxidizer/Reducer Skid and Ammonia 
Dilution Skid assembly did not document, through the technical evaluation, the critical 
characteristics representing those characteristics of the item that supported the ability of 
the host equipment to perform the required safety functions during and after a design basis 
accident.  Additionally, the individual CGD plans for the components of the skid did not 
address the need for system performance to meet the safety function during and after a 
seismic event.” 

• A DOE-HQ review of the LAW Hazards Analysis (15-TRS-0017, August 26, 2015) 
found aspects of the Hazards Analysis inadequate, including inappropriate, or 
misclassified candidate hazard controls for the ammonia system.  (Ammonia is a reagent 
used in the LAW-TCO). 

• A draft DOE-OIG assessment of the WTP Corrective Action Program concluded (06-03-
15) “it is too early to draw conclusions on the efficacy of the corrective actions taken and 
underway.”  Therefore, changes to the designs as a result of the findings may not be 
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effective themselves.  The IG found that DOE “did not ensure that previous Bechtel 
initiatives to address corrective action program implementation problems were fully 
implemented or sustained.” 

Ecology Response to Comment #3, Part VII, TCO/SCR Comments: 
Calculation 24590-LAW-MVC-LVP-00004, Rev. A is a “Committed Calculation.”  WTP 
procedure 24590-WTP-3DP-G04B-00037, Rev. 29, Exhibit A: Definitions defines the term 
Committed Calculations as:  

“Committed calculations (designated with alpha revisions) may be utilized in 
final design documents prior to being confirmed.  These calculations contain 
assumptions that require verification.”   

This definition also applies to 24590-WTP-M4C-V1T-00004, Rev. C, Calculation of Hydrogen 
Generation Rates and Times to Lower Flammability Limit for WTP. 
The IQRPE package makes a reference to 24590-LAW-M4C-LOP-00001, Rev. 3, including ECCN 
#00003 and #00009.  The document 24590-LAW-M4E-LOP-00009 is the Engineering Calculation 
Change Notice (ECCN) referenced in the IQRPE package.  24590-LAW-M4E-LOP-00009 states 
that it is an ECCN to calculation 24590-LAW-M4C-LOP-00001 Rev. 3.  As an ECCN to the M4C-
LOP-00001 calculation (M4E-LOP-00009) it becomes the latest version.  The mechanical data 
sheet 24590-LAW-MKD-LVP-00012, Rev. 12 correctly references 24590-LAW-M4E-LOP-00009 
as it is the latest version of 24590-LAW-M4C-LOP-00001. 
Although DFLAW was not a part of this public comment period, Ecology agrees that more 
information will need to be submitted before we can proceed with the permitting of the DFLAW 
process.  Ecology also expects to receive updated mass balance documentation for the DFLAW 
process.  When that information is submitted in support of future permit modifications, it will be 
made available for public review.  Permit modifications to support the DFLAW process, including 
updated mass balance documentation, will be made in accordance with Washington 
Administrative Code 173-303-830.  Ecology will ensure appropriate modifications are in place 
before final design certification and approval.   
Document 24590-WTP-RPT-PT-02-005, rev. 7, page 3.3-16, needs to be updated to align with the 
design temperatures in 24590-LAW-MKD-LVP-00012, rev. 15 in which 95% conversion rate is 
achieved (720°F minimum to 750°F nominal).   
The specified catalyst is provided in sufficient surface area and depth to ensure that face velocity 
and residence time are achieved to align with the testing performed at Catholic University’s 
Vitreous State Laboratory (VSL), which is the basis for source controlling the catalyst.  Reference: 
Regulatory Off-Gas Emissions Testing on the DM1200 Melter System Using HLW and LAW 
Simulants, 24590-101-TSA-W000-0009-166-00001.   
Revision to mechanical data sheet 24590-LAW-MKD-LVP-00012 page 4 revision history refers to 
revision 10 of the data sheet.  Revision 10 adjusted the outlet offgas temperature of the source 
controlled Badische Anilin- und Soda-Fabrik (BASF) VOC at 300S required to be utilized by the 
supplier in LAW TCO design.  The source control of the oxidation catalyst was mandated to align 
it with the testing performed at VSL (see: 24590-101-TSA-W000-0009-166-00001.).  The 
temperature range specified for use was provided by technical representatives of BASF Corp to 
ensure a 95% conversion of VOCs.   
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Ongoing work with BASF has re-adjusted the target temperature of the VOC at 300S for a target 
temperature range of 720°F to 750°F to ensure the 95% conversion rate.  While no margin 
analysis was performed for the revision 10 temperature adjustments, the information was provided 
by the catalyst supplier. 
Data sheet 24590-LAW-MKD-LVP-00012 is now at revision 15.  Catalyst data for VOC at 300S is 
available in document 24590-CD-POC-MBT0-00007-03-00003 Rev 00D.  The temperature range 
adjustment in revision 10 was for VOC and not NOx catalyst. 
The ammonia dilution system is designed to combine air and ammonia.  The design basis for the 
ammonia dilution skid was based on testing at Catholic University, West Valley Demonstration 
Project, and air permitting requirements.   
The mixed air and ammonia ratio is controlled to ensure the ratio is maintained below the 
flammability limit.  The ammonia/air mixture is passed through the Selective Catalytic Reducer 
(SCR) catalyst to reduce NOx to nitrogen and water vapor.  The SCR catalyst is a titanium oxide 
material deposited on a metal monolith, which is held in frames and inserted/removed through 
access doors.  The Selective Catalytic Reduction (SCR) catalyst is designed to achieve a NOx 
reduction of 98%.  The catalyst has been designed to be replaced during operations.  Replacement 
of the catalyst is determined by measured removal efficiencies.   
The ammonia dilution skid is located in an enclosed ventilated room prevent exposure to the 
facility workers.  Access to the room is controlled with alarm instrumentation to minimize the 
potential of personnel exposure. 
DOE performed an audit of the CGD program in 2015 that resulted in a change to the WTP 
program.  At the end of the DOE audit, several actions were identified that resulted in the 
development of a new CGD program that aligns with the DOE requirements.  Compensatory 
measures were put in place until Subject Matter Experts were identified, vendor documentation 
was resubmitted, and required procedures were revised.  This is a DOE requirement and DOE has 
determined that the revised CGD program has been successfully implemented. 
Significant progress had been made on the design and fabrication of the TCO that aligned with 
the design package submitted to Ecology and public for review.  Some of the highlights of the 
progress include successful completion of the functional acceptance test of the TCO assembly.  
This test included full thermal cycling and operation of the TCO using prototypic heats and flow 
rates.  The TCO met or exceeded all its functional requirements, such as temperature, flow rates, 
pressure drop, catalyst replacement, etc.   
Many of the Condition Reports cited in the comment are expected to be closed in accordance 
with BNI procedures.  The design media changes will not impact or change the overall structural 
integrity.  The final TCO package incorporated the additional Commercial Grade Dedication 
requirements.  Nearly all the CGD plans have been submitted and approved, however there are 
some items that BNI has chosen to complete in the construction field during installation, such as 
instrument and valve installations, etc. 
To ensure the quality of the LAW LOP/LVP system design, Ecology conducted a thorough review 
of the LAW Design and Operability Review and Recommendations Report, and we believe the 
Permittees have adequately addressed technical issues as they relate to the TCO. 
The Office of Inspector General review identified and documented issues that were concurrently 
being addressed through BNI’s root cause evaluation, and the ORP October 2013 Priority 1 
findings.  These reviews resulted in improvements to the WTP Quality Assurance Program and 
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Corrective Action Management Plan.  The Permittees will continue to identify deficiencies and 
develop corrective actions to address the deficiencies. 
 
LAW HEPA PREHEATER COMMENTS 

• The LAW HEPA Preheater IQRPE report continues to rely on a letter revision pipe stress 
calculation that is not a final design.  24590-CM-HC4-HXYG-00240-01-00010, Rev 0A 
refers to 24590-LAW-P6C-LOP-10016, Rev. E, Pipe Stress Analysis for LOP System 
(Design Calculation).  Letter revisions are not final design documents. 

• The LAW HEPA Preheaters are upstream of the TCO/SCR, so they are exposed to 
untreated and lethal concentrations of NOx (many times the concentration that is 
immediately dangerous to life and health).  See the BARD, 24590-WTP-RPT-PT-02-005, 
Rev. 7, Figure 1.2-3, Page 1.2-7. 

Drawing 24590-CD-POA-MEE0-00003-03-00004, “Immersion Heater Flanged” identifies 
the heated medium as air with “no lethal substances” instead of a process toxic off-gas.  
See sheet 1.  Sheet 3 of this drawing shows the number of commercial grade material 
specifications.  The absence of a commercial grade dedication report in the permit package 
is contrary to the requirement that a final permit contain a description of procedures, 
structures, or equipment used at the facility to prevent undue exposure of personnel to 
dangerous waste, and prevent releases to the atmosphere.  Without a commercial grade 
dedication report, the features needed in the heater to prevent releases to the workers 
cannot be verified as effective.  

Ecology Response to Comment #3, Part VII, LAW HEPA Preheater Comments 
The calculation 24590-LAW-P6C-LOP-10016, Rev. E., is a committed calculation.  WTP 
procedure 24590-WTP-3DP-G04B-0037, Rev. 29, Exhibit A: Definitions defines the term 
Committed Calculations: “Committed calculations (designated with alpha revision) may be 
utilized in final design documents prior to being confirmed.  These calculations contain 
assumptions that require verification.” 
WTP design of HEPA Preheaters has taken into account all the necessary guidelines and 
requirements from the LAW Preliminary Documented Safety Analysis (PDSA) in manufacturing 
the preheaters to meet their safety criteria.  In addition, vendor drawings completed for BNI 
were correctly marked based on the definition of Lethal Service from the ASME code (Section 
VII, Division I) from paragraph UW-2 (Service Restrictions).  BNI specified the material of 
construction to the vendor, so environmental factors were not important to the vendor for 
material selection. 
 
Comment #3, Part VIII, from Anonymous, January 12, 2016 
VIII.  The Certification Statements are Open to Question 

The managers of Bechtel National Inc. and DOE-Office of River Protection are required by WAC-
173-303-810 to sign a certification that states: 
“I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
gather the[sic] and evaluate the information submitted.  Based on my inquiry of the person or 
persons who manage the system, or persons directly responsible for gathering the information, the 



May 2016  Response to Comments 
Ecology Publication 16-05-010                                    Modification to the Waste Treatment and Immobilization Plant 
 

28 

information submitted is, to the best of my knowledge and belief, true, accurate, and complete.  I 
am aware that there are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations.” 
What standard does Ecology use for evaluating the value and truthfulness of these signatures? 

Ecology Response to Comment #3, Part VIII: 
Ecology expects that the Permittees will submit documentation that is “true, accurate, and 
complete.”  Determination of an individual’s professional ethics is not within our regulatory 
authority.  However, Ecology fully expects the individuals who represent the permittees to stand 
behind their commitment to a “true, accurate and complete” submittal.   
Each individual who signs the certification is responsible for the integrity of the submittal, as 
detailed in WAC 173-303-810(13).  If during a permit application or completeness review, 
Ecology finds that a submittal is not “true, accurate, and complete,” Ecology will require new or 
additional documentation and information to fulfill the WAC requirement. 

 
Comment #4, from Anonymous, January 20, 2016 
Following is a comment regarding Permit Modification 8C.2015.2D, Changes to the Waste 
Treatment Plant Design.  (Comment period from December 28, 2015, to February 13, 2016.) 
This permit modification is intended to allow installation of the Low Activity Waste (LAW) 
facility thermal catalytic oxidizer, (TCO), selective catalytic reduction unit (SCR), caustic 
scrubber, and HEPA heater equipment. 
Installation of this equipment is not supported by the faulty and incomplete state of the WTP 
design.  Many issues are not resolved.  Many have also been inappropriately closed.  In addition, 
DOE oversight continues to misrepresent findings at a lower level of severity than warranted. 
To start, please see letter 15-WTP-0141, “Level 2 Assessment Report S-15-WED-RPPWTP-005, 
Low-Activity Waste Primary Offgas Process and Secondary Offgas/Vessel Vent Process Technical 
Issue Status Report, dated January 8, 2016.  This report identifies numerous unresolved problems 
with the LAW offgas equipment, including issues that were inadequately closed, some that were 
only “apparently” closed (including temperature issues in the caustic scrubber), and many that are 
still open.  There is tremendous uncertainty in the train of process operations, and therefore there is 
tremendous uncertainty in the ability to treat and contain dangerous waste.  Four issues were 
closed “with concern,” five were not tracked at all, thirty-six are still open, and three only 
“appeared to be” resolved, without further investigation by DOE.  The review for this assessment 
was conducted between May 1, 2015, and July 1, 2015.  As a result, DOE knew of and ignored this 
information prior to the current permit modification request. 
Another concern is that DOE did not identify the unsupported closure of issues as a formal finding 
– only an “opportunity for improvement.”  This represents another example of the 
misrepresentation or “dumbing down” of findings as was flagged in a recent DOE Headquarters 
QA Audit.  The consequences are that the issues will not have causal analyses or have a hope of 
genuine integrated correction.  Please see EM-PA-15-14, which is attached to a headquarters 
memorandum dated July 1, 2015, “Report for Quality Assurance Audit EM-PA-15-14 of Technical 
and Regulatory Support at the Office of River Protection.”  Other issues, including those in the 
non-published LAW Design and Operability Review Report, may similarly be played down in 
importance. 
In addition, the problems are continuing: 
Corrective actions have not been taken to preclude recurrence related to failures in supplier 
calculations.  What is the condition of the design and process calculations for the LAW offgas 
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system equipment treatment train?  One reference for this is Condition Report 24590-WTP-GCA-
MGT-16-00067. 
Corrective actions have not been implemented in recent ALARA design review.  What is the 
condition for the LAW offgas equipment? Will worker exposure to chemicals and radiation be 
managed properly?  Were the source terms adequately estimated?  See Condition Report 24590-
WTP-GCA-MGT-15-01983. 
Leak testing of the LAW heating elements for the Thermal Catalytic Oxidizer at the mounting 
plate joints is “not feasible.”  Why was the system designed so that the confinement ability can’t 
be verified?  See Condition Report 24590-WTP-SE-NS-15-0255. 
How many total, integrated problems are not resolved?  How much faith does Ecology have in 
promises that the corrective actions programs and plans will fix it someday, “if you only let us 
install it now?”  Fixes for one problem that allow a deviation often create other problems in related 
equipment or systems. 
This permit modification is premature and WTP is nowhere ready for future installations. 

Ecology Response to Comment #4: 
The DOE Level 2 Assessment, letter 15-WTP-0141, assessed issues that had been previously 
identified and were already being tracked by the project.  The open issues identified in the Level 2 
Assessment are detailed and resolved through BNI’s internal tracking database.  For example, 
24590-WTP-GCA-MGT-16-00067 tracks some of the previously identified concerns assessed in the 
Level 2 Assessment.   
At this time, the Permittees have determined that the issues identified will not result in changes to 
the existing equipment or hardware.  If modifications to the WTP Permit design or documentation 
are required as a result of corrective actions, changes would be made through the permitting 
process required under the Washington Administrative Code 173-303-830.  Ecology will ensure 
appropriate modifications are in place prior to final design certification and approval. 
The LAW LOP and LVP System is the subject of the current modification.  To ensure the quality of 
the LAW LOP/LVP design, Ecology reviewed the draft Design and Operability Review and 
Recommendations Report prior to the public comment period, and had areas of concerns.   
As stated in the Statement of Basis for this draft permit modification, Ecology requested that the 
Permittees provide sufficient information to address those concerns before we could make a final 
decision regarding this permit modification.   
The final Design and Operability Review and Recommendations Report was released on January 
29, 2016.  Ecology thoroughly reviewed the final report to determine if it identified additional 
concerns that were not included in the draft report.     
Design and operability vulnerabilities were identified for the LAW LOP/LVP system, which could 
impact the equipment included in this modification.  Ecology held extensive discussions with the 
Permittees regarding the identified vulnerabilities, and we believe our concerns have been 
addressed adequately.  The following sections provide details about the design packages included 
in this permit modification. 
Ecology will continue to engage with the Permittees regarding the vulnerabilities identified in the 
D&O report, as they relate to other systems within the LAW Facility, to ensure that the 
vulnerabilities are being addressed appropriately and corrective actions, if needed, are being 
implemented. 
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The recent ALARA design review referenced in condition report 24590-WTP-GCA-MGT-15-01983 
was conducted on systems not related to the LAW offgas equipment included in this permit 
modification.  Low activity waste contains low levels of radionuclides, which would be treated 
during vitrification.  The resulting offgas from the vitrification process would present minimal 
radiological exposure to workers.  Worker exposure to chemical release from the offgas train is 
mitigated by operating the system under negative pressure.  
The TCO underwent design changes prior to fabrication.  The TCO was pressure tested twice after 
fabrication.  One pressure test was to demonstrate compliance with ASME Code for a Section VIII 
vessel, which is required to stamp the TCO heaters with the ASME Code.  The second test was 
performed by the fabricator to comply with NQA-1 standards.  In addition, the LAW offgas system 
will operate under negative pressure which is expected to mitigate the release of offgas into the 
facility. 
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STATEMENT OF BASIS 
 

Proposed Permit Modification of the 
Hanford Facility Resource Conservation and Recovery Act Permit, Dangerous 

Waste Portion, Revision 8C, for the Treatment, Storage, and Disposal of 
Dangerous Waste, 

Part III, Operating Unit Group 10, Waste Treatment and Immobilization Plant, 
WA7890008967 

 
Permittees 
United States Department of Energy 
Office of River Protection 
PO Box 450 
Richland, Washington  99352  
 
Bechtel National, Inc. 
2435 Stevens Center Place 
Richland, Washington  99354 
 
The Washington State Department of Ecology (Ecology) developed this Statement of Basis to 
fulfill the requirements of Washington Administrative Code (WAC) 173-303-840(2)(f)(iv).   

The Statement of Basis provides information on Ecology’s decision to modify the Hanford 
Facility Resource Conservation and Recovery Act Permit, Dangerous Waste Portion, Revision 
8C, 
for the Treatment, Storage, and Disposal of Dangerous Waste, Part III, Operating Unit Group 
10, Waste Treatment and Immobilization Plant (WTP), hereafter called the “WTP Permit.” 

This modification includes supporting technical information and engineering drawings for 
construction on the regulated portions of the WTP: 

• Pretreatment Facility (PTF) 
• Low-Activity Waste (LAW) Facility 
• High-Level Waste (HLW) Facility 
• Laboratory (LAB) Facility 
• Balance of Facilities (BOF)   

This modification also incorporates format changes to the WTP Permit appendices and changes 
to supporting information.  Ecology chose to prepare a Statement of Basis as described in  
WAC 173-303-840(2)(f)(iv), rather than a Fact Sheet.   

We prepared a Statement of Basis for previous major WTP Permit modifications.  This process 
will be followed for all permit modifications that incorporate similar design package information 
and other changes to the WTP Permit Conditions. 

  

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-840
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-840
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This Statement of Basis is divided into four sections:  

1.0  Hanford Facility Resource Conservation and Recovery Act Permit (Site-wide Permit). 
2.0  The WTP Permitting Process. 
3.0  Procedures for Reaching a Final Decision on the Draft WTP Permit Modification. 
4.0  Proposed Modifications to the WTP Permit. 

Also included at the end of the Statement of Basis are tables, provided by the Permittees, listing 
the design documents and drawings they submitted for incorporation into the WTP Permit. 
 
1.0 HANFORD FACILITY RESOURCE CONSERVATION AND RECOVERY ACT 

PERMIT (SITE-WIDE PERMIT) 
Ecology first issued the Site-wide Permit in 1994.  The Site-wide Permit provides standard and 
general facility conditions, as well as unit-specific conditions for the operation, closure, and post-
closure care of mixed and dangerous waste treatment, storage, and disposal (TSD) units at 
Hanford.  Approximately 40 TSD units are operating or closing under Resource Conservation 
and Recovery Act final status standards. 

Conditions of the Site-wide Permit are presented in six parts: 

Part I Standard Conditions. 
Part II General Facility Conditions. 
Part III Unit-Specific Conditions for Final Status Operating Units. 
Part IV Corrective Action for Past Practice Units. 
Part V Unit-Specific Conditions for Units Undergoing Closure. 
Part VI Unit-Specific Conditions for Units in Post-Closure. 

The WTP TSD Unit was added to Part III of the Site-wide Permit on September 25, 2002.  The 
WTP Permit portion was effective on October 25, 2002.  The WTP TSD Unit is currently being 
constructed under final permit status standards. 

The Washington State Dangerous Waste Regulations in WAC 173-303-830 describe the types of 
changes or modifications that may be made to a Dangerous Waste Permit issued by Ecology. 

The WTP Permit is modified as needed, typically one or more times a year, to incorporate Class 
1, 11, 2, and 3 modifications; Agency-Initiated modifications; and minor changes in grammar, 
consistency, and presentation.   
 
2.0 THE WTP PERMITTING PROCESS 

We are using a phased (or stepped) approach to permit the WTP TSD Unit.  The first phase was 
completed on September 25, 2002, with issuance of a final Dangerous Waste Permit allowing 
construction of the LAW, PTF, HLW, LAB, and BOF facilities to start. 

A WTP Interim Compliance Schedule for the United States Department of Energy provides 
Ecology additional detailed information addressing the submittal of design documents necessary 
to support construction of the rest of the WTP TSD Unit, and its eventual operation.   

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-830
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This second phase of permitting is included in the compliance schedule, and requires the 
Permittees to submit design and other information for Ecology approval before regulated 
portions of the WTP TSD Unit are constructed.   

The third phase of permitting is implementation of the last portion of the compliance schedule.  
This requires updating portions of the Dangerous Waste Permit Application and then modifying 
the WTP Permit prior to facility start-up operations.  These portions (for example, Contingency 
Plan, Closure Plan, and Training Plan) of the WTP Permit are operational in nature and cannot 
be completed before the design is nearly complete.  

When the three phases of permitting are completed, the WTP TSD Unit will comply with all the 
applicable requirements of WAC 173-303.  Then, after receiving written permission from 
Ecology, the Permittees can begin treatment and storage of dangerous and mixed waste at the 
WTP. 

The design submittals (second permitting phase) were structured to allow the Permittees to 
provide design information in roughly the same order as the WTP facilities are constructed.   

The design packages start at the lowest level of the facilities (below-grade levels) and are 
submitted for regulated areas of each level before construction begins.  This process was 
adjusted for some design packages.  When the facility process systems are installed on more than 
one level, the design packages will address the associated components for each level.  This 
prevents confusion caused by one process system description being segmented into multiple 
design packages. 

The WTP Permit organizes design packages into three general groups by the type of regulated 
equipment: 

1. Primary containment (for example, tanks, miscellaneous units [evaporators and melters], 
and containment buildings). 

2. Secondary containment.  
3. Other associated regulated equipment (for example, ancillary equipment, equipment 

associated with miscellaneous units, and instrumentation). 

Using tank systems as an example, secondary containment packages include details of the design 
of secondary containment that must be in place in regulated areas when the floors and walls are 
built for that level of each facility (for example, the floor slope, and sump locations).   

The installation of tanks and other large equipment usually follows construction of the floors and 
walls.  Therefore, a tank package on that level will be included in the WTP Permit before 
installation. The tank package would contain, for example, structural details for those tanks or 
miscellaneous units showing nozzle locations, unit volumes, and tank shell thickness.   

The last equipment usually installed on a level for a tank system is the ancillary equipment  
(for example, piping, pumps, process instrumentation, and electrical equipment).  Therefore, the 
ancillary equipment package provides details for the equipment on that level that will be 
included in the WTP Permit before installation. Information in the package would include, for 
example, materials of construction, and pump types and their operating limits. 

Because each WTP facility consists of multiple levels, many design packages are required.  Of 
the estimated 180 design packages, approximately 40 remain to be incorporated in the WTP 
Permit.   

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303
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The primary containment, secondary containment, and the other associated regulated equipment 
design packages for different levels require repetitive information submittals in each package.  
Using tank systems as an example, most tanks will use the same construction specifications. 

The WTP Permit allows the Permittees to reference the previously submitted design information, 
so some design packages consist mostly of references to information already provided. 

 
3.0 PROCEDURES FOR REACHING A FINAL DECISION ON THE DRAFT WTP 

PERMIT MODIFICATION 
The Washington State Hazardous Waste Management Act (Chapter 70.105, Revised Code of 
Washington) and the rules declared in WAC Chapter 173-303 regulate the management of 
dangerous waste in Washington State.  WAC 173-303-800 requires facilities that treat, store, 
and/or dispose of dangerous waste to obtain a permit for these activities. 

Regulatory requirements for public notice and involvement on permit modifications are 
described in WAC 173-303-840(3) and (4).  As required by WAC 173-303-840(3)(d), draft 
modifications to the WTP Permit will have at least a 45-day public comment period.  The public 
comment period for this proposed permit modification begins on December 28, 2015, and ends 
on February 13, 2016.   

Comments must be post-marked, received by e-mail, or hand-delivered no later than close of 
business (5:00 p.m. PST) February 13, 2016.  Direct all written comments to: 

Dieter Bohrmann 
Washington State Department of Ecology 
3100 Port of Benton Blvd. 
Richland, Washington  99354 
E-mail address:  hanford@ecy.wa.gov 

In accordance with WAC 173-303-840(10)(c), when a permit is modified, only the conditions 
subject to modification are open for comment.  All other aspects of the existing Permit remain in 
effect for the duration of the modification.   

Ecology will consider and respond to all written comments on this permit modification submitted 
by the deadline.  Ecology will then make a final permit decision, which will become effective 30 
days after Ecology provides notice of the decision to the Permittees and to all who commented.  
If the final decision includes substantial changes to the WTP Permit because of public comment, 
we will initiate a new public comment period. 

Ecology will provide a Response to Comments document and a notification of the final permit 
decision to the Permittees and all others who commented.  The final permit decision may be 
appealed within 30 days after issuance of that decision. 

Copies of the WTP Permit, including the proposed permit modifications, are available for review 
at the Hanford Public Information Repositories.  For additional information, call the Hanford 
Cleanup Hotline toll-free at 800-321-2008 or email hanford@ecy.wa.gov. 
 

http://app.leg.wa.gov/rcw/default.aspx?cite=70.105
http://app.leg.wa.gov/rcw/default.aspx?cite=70.105
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-800
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-840
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-840
mailto:hanford@ecy.wa.gov
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-840
mailto:hanford@ecy.wa.gov
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Hanford Public Information Repositories 
 
Richland 
United States Department of Ecology 
Nuclear Waste Program Resource Center  
3100 Port of Benton Boulevard 
Richland, Washington  99354 
Contact: Valarie Peery (509) 372-7950 
 
United States Department of Energy 
Administrative Record 
2440 Stevens Drive 
Richland, Washington  99354 
Contact: Heather Childers (509) 376-2530 
 
United States Department of Energy 
Reading Room 
2770 Crimson Way, Room 101L 
Richland, Washington  99354 
Contact: Janice Parthree (509) 375-3308 
 
Portland 
Portland State University  
Branford Price Millar Library 
1875 Southwest Park Avenue 
Portland, Oregon  97207 
Contact: Claudia Weston (503) 725-4542 
 
Seattle 
University of Washington  
Suzzallo Library 
PO Box 352900 
Seattle, Washington  98195 
Contact: Hilary Reinert (206) 543-5597 
 
Spokane 
Gonzaga University 
Foley Center 
502 East Boone Avenue 
Spokane, Washington  99258 
Contact: John Spencer (509) 313-6110 
 
This Statement of Basis and Public Notice for the proposed permit modification is also available 
online at http://www.ecy.wa.gov/programs/nwp/commentperiods.htm.  If special 
accommodations are needed for public comment, contact Dieter Bohrmann, Ecology,  
at 800-321-2008.   
 

http://www.ecy.wa.gov/programs/nwp/commentperiods.htm
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4.0 PROPOSED MODIFICATIONS TO THE WTP PERMIT  
This proposed permit modification contains the following packages.  New or revised documents 
submitted with the packages are listed below.  See Tables 1 through 3 at the end of this 
document for the entire list of package documents. 

In late August 2015, Ecology received information about a draft LAW Design and Operability 
Review Report that was released to the media.  We have read the report, and identified portions 
of the report that directly relate to the equipment that is included in design packages for this 
proposed modification. Ecology has requested that the Permittees provide sufficient detail to 
address our concerns on the issues identified.  We will thoroughly review and evaluate the 
information they provide prior to making a final decision regarding this proposed modification.  
  

Design Package No. LAW-026A, Rev. 0, for Miscellaneous Unit Subsystems for 
LAW Facility LVP System (HEPA Preheaters LVP-HTR-00001A/B & -00003A/B) 
The LAW-026A permit design package addresses the design and installation of the  
high-efficiency particulate air (HEPA) preheaters, which are part of the secondary offgas/vessel 
vent process (LVP) system at the 48 ft. elevation. 

In the LVP system, melter offgas is combined with the vessel vent offgas which is heated in the 
HEPA preheaters to raise the offgas temperature above the dew point. The heated offgas is then 
dry enough to pass through HEPA filters, which remove particulates, before the offgas passes 
through the rest of the LVP system. 

The LAW-026A design package was submitted for a 45-day public comment period from 
September 2 through October 20, 2014. As a result of public comments received during the 
public comment period, technical issues were raised. Ecology withdrew this design package 
pending resolution of the unresolved issues and resulting corrective actions. The Permittee has 
addressed the outstanding technical issues and has revised and resubmitted the LAW-026A 
permit design package for a second public review period. 

Design package LAW-026A, Rev. 1 consists of: 

• An assessment report signed by an Independent, Qualified, Registered, Professional 
Engineer (IQRPE) certifying the LVP HEPA Preheater Design. 

• Vendor mechanical drawing of the LVP HEPA Preheaters. 
• Vendor mechanical data sheet for the LVP HEPA Preheaters. 
• Corrosion evaluation for the LVP HEPA Preheaters. 

The complete list of documents included in the package is indicated by a “Y” in the “Included 
Column” on Table 1. 
 
Design Package No. LAW-025, Rev. 0, for Miscellaneous Unit Subsystems for 
LAW Facility LVP System (Thermal Catalytic Oxidizer, Selective Catalytic 
Reducer, Electric Heater, and Heat Exchanger located on LVP-SKID-00002) 
The LAW-025 permit design package addresses design and installation of the thermal catalytic 
oxidizer, selective catalytic reducer, electric heater, and heat exchanger equipment which are part 
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of the LAW LVP system.  The equipment components are assembled into a single unit called a 
skid, which is located on the 48 ft. elevation of the LAW facility. 

In the LVP system, once the offgas passes through the HEPA filters, the filtered offgas is passed 
through activated carbon adsorption units which remove mercury, iodine, and acid gasses from 
the offgas stream, before being directed into the thermal catalytic oxidizer skid.   

The catalytic oxidizer skid is made up of a heat exchanger, electric heater, thermal catalytic 
oxidizer, and selective catalytic reducer components. The catalytic oxidizer skid removes volatile 
organic compounds, carbon monoxide, and nitrogen oxides from the offgas stream.  The offgas 
first passes through the heat exchanger to raise the temperature of the offgas.  The electric heater 
is used next to supplement the heat exchanger during start-up, and when the system is operating 
with low nitrogen oxide concentrations.  The heated offgas then passes through the thermal 
catalytic oxidizer to convert volatile organic compounds and carbon monoxide into carbon 
dioxide and water vapor.  The selective catalytic reducer converts oxides of nitrogen into 
nitrogen and water using ammonia.  This final reaction significantly increases the temperature of 
the offgas, so it is passed again through the heat exchanger, this time to cool the offgas, before it 
moves through the rest of the LVP system. 

Design package LAW-025, Rev. 0, includes: 

• An assessment report signed by an IQRPE certifying that the thermal catalytic 
oxidizer/selective catalytic reducer is adequately designed and will not collapse, rupture, 
or fail as provided in WAC-173-303-640(2)(c).  

• General Arrangement Plan. 
• Piping and Instrumentation Diagram. 
• Mechanical drawings for the thermal catalytic oxidizer/reducer with heat exchanger and 

electric heater. 
• Engineering specification for the thermal catalytic oxidizers/reducer with heat exchanger 

and electric heater. 
• Engineering specification for pressure vessel design and fabrication. 
• Mechanical data sheet for the LAW thermal catalytic oxidizer/selective catalytic reducer 

(with heat exchanger and electric heater). 
• Corrosion evaluations for the: 

o Catalytic oxidizer heat recovery exchanger.  
o Catalytic oxidizer electric heater.  
o Thermal catalytic oxidizer.   
o NOx selective catalytic reducer. 

The complete list of documents included in the package is indicated by a “Y” in the “Included 
Column” on Table 2. 
 

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-640
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Design Package No. LAW-028, Rev. 0, for the LAW Facility LVP System 
Miscellaneous Unit (LAW Melter Offgas Caustic Scrubber) 

The LAW-028 permit design package addresses the design and installation of the caustic 
scrubber which is part of the LAW LVP system, located at the 48 ft. elevation of the LAW 
facility. 

In the LVP system, once melter offgas has passed through the thermal oxidizer skid, it is directed 
through the caustic scrubber, which removes residual acid gasses (primarily sulfur oxides and 
carbon dioxide) and provides further cooling of the offgas.  Liquid effluent from the caustic 
scrubber is recirculated through a caustic collection tank.  The treated offgas is then discharged 
to the atmosphere through the LAW stacks.  Exhausters provide the motive force for the offgas. 

Design Package LAW-028, Rev. 0 includes: 

• An assessment report signed by an IQRPE certifying the LAW melter offgas caustic 
scrubber design. 

• Mechanical data sheet for the LAW melter offgas caustic scrubber. 
• Vendor mechanical drawing for the LAW melter offgas caustic scrubber. 
• Corrosion evaluation for the LAW melter offgas caustic scrubber. 
• Engineering specification for the LAW melter offgas caustic scrubber. 
• Engineering specification for Positive Material Identification for Shop Fabrication. 

The complete list of documents included in the package is indicated by a “Y” in the “Included 
Column” on Table 3. 

4.1 Incorporation of Class 1 and Class 11 Permit Modifications (PCNs) and 
Permit Equivalency Notices (PENs) 

Previously approved Class 1 and Class 11 PCNs and PENs are incorporated through the 
Quarterly Modifications.  There will be no PCNs or PENs incorporated through this proposed 
modification.  

4.2 Supplemental Design Information 
Tables 1 through 3 list the design information included in this proposed permit modification and 
the proposed location in the WTP Permit.  At issuance of the final WTP Permit, Ecology will 
specify where each drawing or report resides in the WTP Permit. 

Paper copies of the page changes to the WTP Permit that result from this modification will be 
placed in the Administrative Record.   

The letter issuing the final WTP Permit decision to the Permittees and Hanford contractors will 
include the current WTP Permit with the modifications on a DVD.   

4.3 Identifying Changes in this Proposed Permit Modification 
As the WTP TSD Unit is constructed, Ecology will modify the WTP Permit for many reasons, 
including to clarify text, add new conditions, delete existing conditions, correct errors, or add 
information.  To communicate the changes, proposed permit modifications will include page 
changes showing all significant proposed changes to the WTP Permit.  The text to be deleted will 
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be struck-out with a single red line, and the new text will be in red and underlined.  Only the text 
being changed in the current modification will be indicated by redlines and strikeouts. 

Newly added documents and drawings are provided for review in this proposed permit 
modification.  New document and drawing numbers and titles are shown in redline/strikeout text 
in the affected appendix drawing lists. 

When a WTP Permit modification is issued, “clean” pages incorporating permit modifications 
will be issued to the Permittees and placed in the Administrative Record.  All redlines and 
strikeouts will be removed.  Documents and drawings listed in the appendices will not be 
redlined and will be incorporated by reference only. 

Ecology publication number 07-05-006, Responsiveness Summary (September 27, 2007), 
explains the reason for replacing permit version documents with source documents to which the 
WTP is constructed.  Source documents are in a state of constant revision as design details are 
finalized and additional information is added to provide clarity and to correct typographical 
errors.   

The Permittees use Document Change Notices to track changes not yet incorporated into source 
documents.  In some cases, Document Change Notices are issued at the time of Ecology’s 
review.  These are not provided for public comment, but will appear in the next revision of the 
WTP Permit for review.  Source documents have been replacing permit version documents since 
September 2007.   
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Table 1 – Design Information Submitted by Permittees 
 

Design Package No. LAW-026A, Rev. 0 
for the LAW Facility LVP System Miscellaneous Unit  
(HEPA Preheaters LVP-HTR-00001A/B & 00003A/B) 

 
For Incorporation into the WTP Permit 

 
Table of Contents 

Engineering Document Title Document Number Revision Permit 
Conditions Included Remarks 

IQRPE Independent Assessment Report 24590-CM-HC4-HXYG-00240-02-00010 00A III.10.H.5.c.i Y Incorporate IQRPE report into 
Appendix 9.11 

Permit Drawings 

General Arrangement Plan 24590-LAW-P1-P01T-00005 6 III.10.H.5.c.ii N In Appendix 9.4, Revision 6 included 
in LAW-025 

Drawing Change Notice for 24590-LAW-
P1-P01T-00005 

24590-LAW-P1N-P01T-00070   N Provided to Ecology in CCN 261726 

Drawing Change Notice for 24590-LAW-
P1-P01T-00005 

24590-LAW-P1N-P01T-00073   N Provided to Ecology in CCN 261729 

Process Flow Diagram 24590-LAW-M5-V17T-00010 4 III.10.H.5.c.ii N In Appendix 9.1 

Drawing Change Notice for 24590-LAW-
M5-V17T-00010 

24590-LAW-M5N-V17T-00030   N Provided to Ecology in CCN 261722 

Piping & Instrumentation Diagram 24590-LAW-M6-LVP-00001002 0 III.10.H.5.c.ii N In Appendix 9.2 

Drawing Change Notice for 24590-LAW-
M6-LVP-00002002 

24590-LAW-M6N-LVP-00130   N Provided to Ecology in CCN 276881 

Mechanical Drawing 

Vendor – Mechanical Drawing for the 
LAW HEPA Filter Preheater 

24590-CD-POA-MEE0-00003-03-00004 
24590-CD-POA-MEE0-00003-03-00005 

00I 
00J 

III.10.H.5.c.ii 
III.10.H.5.c.vi 

Y For incorporation into Appendix 9.6 
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Engineering Document Title Document Number Revision Permit 
Conditions Included Remarks 

Mechanical Data Sheets 

Mechanical Systems Data Sheet – LVP Off-
Gas HEPA Pre-heaters 

24590-LAW-MED-LVP-00006 1 III.10.H.5.c.ii 
 

Y For incorporation in Appendix 9.6 

Engineering Specifications 

Pressure Vessel Design and Fabrication 24590-WTP-3PS-MV00-T0001 5 III.10.H.5.c.ii 
III.10.H.5.c.iii 

 

N In Appendix 7.7 (In LAW-025)  

Seismic Qualification Criteria for Pressure 
Vessels 

24590-WTP-3PS-MV00-T0002 3 III.10.H.5.c.ii 
III.10.H.5.c.iii 

 

N In Appendix 7.7 

Positive Material Identification (PMI) for 
Shop Fabrication 

24590-WTP-3PS-G000-T0002 9 N In Appendix 7.7 

Secondary Containment Design 
 

24590-WTP-PER-CSA-02-001 10 III.10.H.5.c.ii 
III.10.H.5.c.iii 

N In Appendix 7.5 

Underground Pipe Protection Not applicable - III.10.H.5.c.iv 
 

N/A There are no underground pipes in the 
LAW facility El. 3 ft. and above 

Corrosion Evaluation – HEPA Filter 
Preheater 

24590-LAW-N1D-LVP-00009 2 III.10.H.5.c.iii 
III.10.H.5.c.v 

Y Incorporate in Appendix 9.9 

LAW Vitrification Offgas System Bypass 
Analysis 

24590-LAW-PER-PR-03-001 2 III.10.H.5.c.ix 
 

N In Appendix 9.18 

Installation for Tank Systems and 
Miscellaneous Treatment Unit Systems 

24590-WTP-PER-CON-02-001 6 III.10.H.5.c.x 
 

N In Appendix 7.12 
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For Incorporation into the Administrative Record 

 
Table of Contents 

Engineering Document Title Document Number Revision Permit Condition Included Remarks 

Structural Support Calculations for Off 
Spec, Non-Standard or Field Fabricated 
Miscellaneous Treatment Subsystems 

Not Applicable - See Remarks - III.10.H.5.c.iii N There are no Off Spec, Non-Standard, 
or Field Fabricated Miscellaneous Unit 
Subsystems in the LAW Facility 
(Preheaters are vendor fabricated.) 

System Description for LOP and LVP: 
LAW Melter Offgas 

24590-LAW-3YD-LOP-00001 3 
 

III.10.H.5.c.vii N In Administrative Record (CCN 
261065) 

System Description Change Notice against 
the LAW Primary Offgas (LOP) and 
Secondary Offgas/Vessel Vent (LFP) 
Systems 

24590-LAW-3YN-LOP-00011 N/A III.10.H.5.c.vii N  Provided to Ecology in CCN 233560 

24590-LAW-3YN-LOP-00012 Provided to Ecology in CCN 241650 

24590-LAW-3YN-LOP-00013 Provided to Ecology in CCN 241672 

24590-LAW-3YN-LOP-00015 Provided to Ecology in CCN 261722 

Mass and Energy Balance 

Flowsheet Bases, Assumptions, and 
Requirements 

24590-WTP-RPT-PT-02-005 7 III.10.H.5.c.viii N  In Administrative Record (CCN 
277127) 

2010 WTP Material Balance and Steady 
State Flowsheet Assessment, Deliverable 
2.7 

24590-WTP-RPT-PET-10-022 0 In Administrative Record (CCN 
241137) 

Steady State (AES) Model Run Report for 
2010 Material Balance and Process 
Flowsheet Analysis Assessment Report 

24590-WTP-MRR-PET-10-010 0 In Administrative Record (241137) 

Control of Toxic Vapors and Emissions 
from WTP Tank Systems and 
Miscellaneous Treatment Unit Systems 

24590-WTP-PER-PR-03-002 3 III.10.H.5.c.xi N In Administrative Record (CCN 
161097)  

Prevention of Hydrogen Accumulation in 
WTP Tank Systems and Miscellaneous 
Treatment Unit Systems 

LAW Miscellaneous Treatment Unit 
Hydrogen Accumulation Document for the 
DWP Administrative Record (CCN 280210) 

 III.10.H.5.c.xii N In Administrative Record (CCN 
277127) 
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Table 2– Design Information Submitted by Permittees 
 

Design Package No. LAW-025, Rev. 0 
for Miscellaneous Unit for LAW Facility LVP System  

(Thermal Catalytic Oxidizer, Selective Catalytic Reducer, Electric Heater, and Heat Exchanger Skid) 
 

For Incorporation into the WTP Permit 
 

Table of Contents 

Engineering Document Title Document Number Revision Permit 
Conditions Included Remarks 

IQRPE Independent Assessment Report 24590-CM-HC4-HXYG-00240-02-00012 00A III.10.H.5.c.i Y Incorporate into Appendix 9.11 

Permit Drawings 

LAW Vitrification Building General 
Arrangement Plan at El. 48 ft – 0 in. 

24590-LAW-P1-P01T-00005 6 III.10.H.5.c.ii Y Incorporate into Appendix 9.4 

Process Flow Diagram – LAW Vitrification 
Secondary Offgas Treatment (System LVP) 

24590-LAW-M5-V17T-00011 5 III.10.H.5.c.ii N In Appendix 9.1 

PFD Drawing Change Notices 24590-LAW-M5N-V17T-00012  III.10.H.5.c.ii N In Appendix 9.1 

24590-LAW-M5N-V17T-00019 

24590-LAW-M5N-V17T-00023 

24590-LAW-M5N-V17T-00029 

Piping & Instrumentation Diagram 
 
P&ID – LAW – LAW Secondary 
Offgas/Vessel Vent Process System 
SCO/SCR Skid 

24590-LAW-M6-LVP-00005002 3 III.10.H.5.c.ii Y Incorporate into Appendix 9.2 

Mechanical Drawing 

Vendor – LAW Thermal Catalytic Oxidizer 
– TCO General Arrangement 

24590-CD-POC-MBT0-00007-01-00353, 
Sheet 1 of 4 
24590-CD-POC-MBT0-00007-01-00353, 
Sheet 2 of 4 

 
00E 

 
00E 

 

III.10.H.5.c.ii 
III.10.H.5.c.vi 

Y Incorporate into Appendix 9.6 
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Engineering Document Title Document Number Revision Permit 
Conditions Included Remarks 

24590-CD-POC-MBT0-00007-01-00353, 
Sheet 3 of 4 
24590-CD-POC-MBT0-00007-01-00353, 
Sheet 4 of 4 

00E 
 

00E 

Mechanical Data Sheet and Other Permit Documentation 

Mechanical Data Sheet – LAW Catalytic 
Oxidizer/Reducer 

24590-LAW-MKD-LVP-00012 15 III.10.H.5.c.ii 
III.10.H.5.c.iii 

 

Y Incorporate into Appendix 9.6 

Secondary Containment Design 24590-WTP-PER-CSA-02-001 10 III.10.H.5.c.ii 
III.10.H.5.c.iii 

N In Appendix 7.5 

Underground Pipe Protection Not applicable - III.10.H.5.c.iv N There are no underground pipes in the 
LAW facility El. 3 ft and above 

Engineering Specifications 

Engineering Specification for LAW 
Thermal Catalytic Oxidizers/Reducers 
(with Heat Exchanger and Electric Heater) 

24590-LAW-3PS-MBTV-T0001 5 III.10.H.5.c.ii 
III.10.H.5.c.iii 

 

Y Incorporate into Appendix 9.7 

SDDR for code year reference for ASME 
Section VIII B & PVC listed in Engineering 
Specification for LAW TCO/SCR 

24590-WTP-SDDR-MS-15-00017  III.10.H.5.c.ii 
III.10.H.5.c.iii 

 

N Provided to Ecology in CCN 275838 

SDDR for thermowell testing for the LAW 
TCO/SCR 

24590-WTP-SDDR-MS-15-00030  III.10.H.5.c.ii 
III.10.H.5.c.iii 

 

N Provided to Ecology in CCN 275847 

Pressure Vessel Design and Fabrication 24590-WTP-3PS-MV00-T0001 5 III.10.H.5.c.ii 
III.10.H.5.c.iii 

 

Y Incorporate into Appendix 7.7 

Seismic Qualification Criteria for Pressure 
Vessels 

24590-WTP-3PS-MV00-T0002 3 III.10.H.5.c.ii 
III.10.H.5.c.iii 

 

N In Appendix 7.7 

Positive Material Identification (PMI) for 
Shop Fabrication 
 
 

24590-WTP-3PS-G000-T0002 9 N In Appendix 7.7 
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Engineering Document Title Document Number Revision Permit 
Conditions Included Remarks 

Corrosion Evaluations and other Permit Documentation 

LVP-HX-00001 – Catalytic Oxidizer Heat 
Recovery Exchanger 

24590-LAW-N1D-LVP-00005 3 III.10.H.5.c.v Y Incorporate into Appendix 9.9 

LVP-HTR-00002 – Catalytic Oxidizer 
Electric Heater 

24590-LAW-N1D-LVP-00006 3 III.10.H.5.c.v Y Incorporate into Appendix 9.9 

LVP-SCO-00001 – Thermal Catalytic 
Oxidizer 

24590-LAW-N1D-LVP-00007 4 III.10.H.5.c.v Y Incorporate into Appendix 9.9 

LVP-SCR-00001 – NOx Selective Catalytic 
Oxidizer 

24590-LAW-N1D-LVP-00008 3 III.10.H.5.c.v Y Incorporate in Appendix 9.9 

LAW Vitrification Offgas System Bypass 
Analysis 

24590-LAW-PER-PR-03-001 2 III.10.H.5.c.ix 
 

N In Appendix 9.18 

Installation for Tank Systems and 
Miscellaneous Treatment Unit Systems 

24590-WTP-PER-CON-02-001 6 III.10.H.5.c.x 
 

N In Appendix 7.12 
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For Incorporation into the Administrative Record 
 

Table of Contents 

Engineering Document Title Document Number Revision Permit Condition Included Remarks 

Structural Support Calculations for Off 
Spec, Non-Standard or Field Fabricated 
Miscellaneous Treatment Subsystems 

Not Applicable - See Remarks - III.10.H.5.c.iii N There are no Off Spec, Non-Standard, 
or Field Fabricated Miscellaneous Unit 
Subsystems in the LAW Facility 
 

System Description for LAW Primary 
Offgas (LOP) and Secondary Offgas/Vessel 
Vent (LVP) Systems 

24590-LAW-3YD-LOP-00001 3 
 

III.10.H.5.c.vii N In Administrative Record  

System Description Change Notice against 
the LAW Primary Offgas (LOP) and 
Secondary Offgas/Vessel Vent (LFP) 
Systems 

24590-LAW-3YN-LOP-00011 N/A III.10.H.5.c.vii N  Provided to Ecology in CCN 233560 

24590-LAW-3YN-LOP-00012 Provided to Ecology in CCN 241650 

24590-LAW-3YN-LOP-00013 Provided to Ecology in CCN 241672 

24590-LAW-3YN-LOP-00015 Provided to Ecology in CCN 261722 

Mass and Energy Balance 

Flowsheet Bases, Assumptions, and 
Requirements 

24590-WTP-RPT-PT-02-005 7 III.10.H.5.c.viii Y  Incorporate into Administrative 
Record 

2010 WTP Material Balance and Steady 
State Flowsheet Assessment, Deliverable 
2.7 

24590-WTP-RPT-PET-10-022 0 N In Administrative Record (CCN 
241137) 

Steady State (AES) Model Run Report for 
2010 Material Balance and Process 
Flowsheet Analysis Assessment Report 

24590-WTP-MRR-PET-10-010 0 N In Administrative Record (CCN 
241137) 

Control of Toxic Vapors and Emissions 
from WTP Tank Systems and 
Miscellaneous Treatment Unit Systems 

24590-WTP-PER-PR-03-002 3 III.10.H.5.c.xi N In Administrative Record (CCN 
161097)  

Prevention of Hydrogen Accumulation in 
WTP Tank Systems and Miscellaneous 
Treatment Unit Systems 

LAW Miscellaneous Treatment Unit 
Hydrogen Accumulation Document for the 
DWP Administrative Record (CCN 280210) 

 III.10.H.5.c.xii Y Incorporate into Administrative Record 
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Table 3– Design Information Submitted by Permittees 

 
Design Package No. LAW-028, Rev. 0 

for the LAW Facility LVP System Miscellaneous Unit  
(LAW Melter Offgas Caustic Scrubber) 

 
For Incorporation into the WTP Permit 

 
Table of Contents 

Engineering Document Title Document Number Revision Permit 
Conditions Included Remarks 

IQRPE Independent Assessment Report 24590-CM-HC4-HXYG-00240-02-00013 00A III.10.H.5.c.i Y Incorporate IQRPE report into 
Appendix 9.11 

Permit Drawings 

General Arrangement Plan at El. 48 ft.  24590-LAW-P1-P01T-00005 6 III.10.H.5.c.ii N In Appendix 9.4, Revision 5 included 
in LAW-025 

Process Flow Diagram – LAW Vitrification 
Secondary Offgas Treatment (System LVP) 

24590-LAW-M5-V17T-00011 5 III.10.H.5.c.ii N In Appendix 9.1 

PFD Drawing Change Notices 24590-LAW-M5N-V17T-00012  III.10.H.5.c.ii  In Appendix 9.1 

24590-LAW-M5N-V17T-00019 

24590-LAW-M5N-V17T-00023 

24590-LAW-M5N-V17T-00029 

Piping & Instrumentation Diagram 
 

24590-LAW-M6-LVP-00002002 0 III.10.H.5.c.ii N In Appendix 9.2 

Drawing Change Notice for 24590-LAW-
M6-LVP-00002002 

24590-LAW-M6N-LVP-00092  III.10.H.5.c.ii N Provided to Ecology in CCN 254078 

Mechanical Drawing 

Vendor – Mechanical Drawing for the 
LAW Melter Offgas Caustic Scrubber 

24590-QL-POA-MKAS-00003-04-00050 
24590-QL-POA-MKAS-00003-04-00051 
24590-QL-POA-MKAS-00003-04-00052 

00E 
00E 
00E 

III.10.H.5.c.ii 
III.10.H.5.c.vi 

Y Incorporate into Appendix 9.6 
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Engineering Document Title Document Number Revision Permit 
Conditions Included Remarks 

 
 

Mechanical Data Sheet and Other Permit Documentation 

Mechanical Data Sheet for the LAW Melter 
Offgas Caustic Scrubber 

24590-LAW-MKD-LVP-00011 6 III.10.H.5.c.ii 
III.10.H.5.c.vi 

 

Y Incorporate into Appendix 9.6 

Corrosion Evaluations and other Permit Documentation 

LVP-SCB-00001 – Corrosion Evaluation 
LAW Melter Offgas Caustic Scrubbers 

24590-LAW-N1D-LVP-00001 7 III.10.H.5.c.iii 
III.10.H.5.c.v 

Y Incorporate into Appendix 9.9 

Engineering Specifications 

Engineering Specification for LAW Melter 
Offgas Caustic Scrubber 

24590-LAW-3PS-MKAS-T0001 2 III.10.H.5.c.ii 
III.10.H.5.c.iii 
III.10.H.5.c.vi 

Y Incorporate into Appendix 9.7 

Technical Change Notice (TCN) to 
Engineering Specification for LAW Melter 
Offgas Caustic Scrubber 

24590-QL-MRA-MKAS-00003-T0009   N Provided to Ecology in CCN 267882 

Technical Change Notice (TCN) to 
Engineering Specification for LAW Melter 
Offgas Caustic Scrubber 

24590-QL-MRA-MKAS-00003-T0010   N Provided to Ecology in CCN 267882 

Technical Change Notice (TCN) to 
Engineering Specification for LAW Melter 
Offgas Caustic Scrubber 

24590-QL-MRA-MKAS-00003-T0011   N Provided to Ecology in CCN 267882 

Specification Change Notices LAW Add 
Technical Notes From Material Requisition 
Into Specification 

24590-LAW-3PN-MKAS-00003   N Provided to Ecology in CCN 267877 

Supplier Deviation Disposition Request – 
LAW Melter Offgas Caustic Scrubber 

24590-WTP-SDDR-MS-14-00067   N Provided to Ecology in CCN 267878 

Supplier Deviation Disposition Request – 
LAW Melter Offgas Caustic Scrubber 

24590-WTP-SDDR-MS-14-00070   N Provided to Ecology in CCN 267882 
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Engineering Document Title Document Number Revision Permit 
Conditions Included Remarks 

Supplier Deviation Disposition Request – 
LAW Melter Offgas Caustic Scrubber 

24590-WTP-SDDR-MS-14-00082   N Provided to Ecology in CCN 267888 

Supplier Deviation Disposition Request – 
LAW Melter Offgas Caustic Scrubber 

24590-WTP-SDDR-MS-14-00085   N Provided to Ecology in CCN 267884 

Supplier Deviation Disposition Request – 
LAW Melter Offgas Caustic Scrubber 

24590-WTP-SDDR-MS-15-00002   N Provided to Ecology in CCN 267886 

Supplier Deviation Disposition Request – 
LAW Melter Offgas Caustic Scrubber 

24590-WTP-SDDR-MS-15-00003   N Provided to Ecology in CCN 267886 

Supplier Deviation Disposition Request – 
LAW Melter Offgas Caustic Scrubber 

24590-WTP-SDDR-MS-15-00007   N Provided to Ecology in CCN 275843 

Engineering Specification for Pressure 
Vessel Design and Fabrication 

24590-WTP-3PS-MV00-T0001 5 III.10.H.5.c.ii 
III.10.H.5.c.iii 
III.10.H.5.c.vi 

 

N In Appendix 7.7 (In LAW-025 
package) 

Engineering Specification for Seismic 
Qualification Criteria for Pressure Vessels 

24590-WTP-3PS-MV00-T0002 3 III.10.H.5.c.ii 
III.10.H.5.c.iii 
III.10.H.5.c.vi 

 

N In Appendix 7.7 

Engineering Specification for Positive 
Material Identification (PMI) for Shop 
Fabrication 

24590-WTP-3PS-G000-T0002 9 Y Incorporate into Appendix 7.7 

Engineering Specification for Pressure 
Vessel Fatigue Analysis 

24590-WTP-3PS-MV00-T0003 3 III.10.H.5.c.ii 
III.10.H.5.c.iii 
III.10.H.5.c.vi 

 

N In Appendix 7.7 

Secondary Containment Design 24590-WTP-PER-CSA-02-001 10 III.10.H.5.c.ii 
III.10.H.5.c.iii 

N In Appendix 7.5 

Underground Pipe Protection Not applicable - III.10.H.5.c.iv N There are no underground pipes in the 
LAW facility El. 3 ft and above 

LAW Vitrification Offgas System Bypass 
Analysis 

24590-LAW-PER-PR-03-001 2 III.10.H.5.c.ix 
 

N In Appendix 9.18 

Installation for Tank Systems and 
Miscellaneous Unit Systems 

24590-WTP-PER-CON-02-001 6 III.10.H.5.c.x 
 

N In Appendix 7.12 
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For Incorporation into the Administrative Record 

 
Table of Contents 

Engineering Document Title Document Number Revision Permit Condition Included Remarks 

Structural Support Calculations for Off 
Spec, Non-Standard or Field Fabricated 
Miscellaneous Treatment Subsystems 

Not Applicable - See Remarks - III.10.H.5.c.iii N/A There are no Off Spec, Non-Standard, 
or Field Fabricated Miscellaneous Unit 
Subsystems in the LAW Facility 
 

System Description for LAW Primary 
Offgas (LOP) and Secondary Offgas/Vessel 
Vent (LVP) Systems 

24590-LAW-3YD-LOP-00001 3 
 

III.10.H.5.c.vii N In Administrative Record CCN 240034 

Mass and Energy Balance Documents 

Flowsheet Bases, Assumptions, and 
Requirements 

24590-WTP-RPT-PT-02-005 7 III.10.H.5.c.viii N  In Administrative Record (In LAW-
025) 

2010 WTP Material Balance and Steady 
State Flowsheet Assessment, Deliverable 
2.7 

24590-WTP-RPT-PET-10-022 0 N In Administrative Record (CCN 
241137) 

Steady State (AES) Model Run Report for 
2010 Material Balance and Process 
Flowsheet Analysis Assessment Report 

24590-WTP-MRR-PET-10-010 0 N In Administrative Record (CCN 
241137) 

Toxic Vapors and Emissions 

Control of Toxic Vapors and Emissions 
from WTP Tank Systems and 
Miscellaneous Treatment Unit Systems 

24590-WTP-PER-PR-03-002 3 III.10.H.5.c.xi N In Administrative Record (CCN 
178564)  

Prevention of Hydrogen Accumulation 

Prevention of Hydrogen Accumulation in 
WTP Tank Systems and Miscellaneous 
Treatment Unit Systems 

LAW Miscellaneous Treatment Unit 
Hydrogen Accumulation Document for the 
DWP Administrative Record (CCN 280210) 

 III.10.H.5.c.xii N In Administrative Record (LAW-025) 

 
 
 



Nuclear Waste Program        December 2015 
 

Public Comment Period  

Publication Number:  15-05-015 1 Please reuse and recycle 

 
 

Ecology Proposes Changes to 
Waste Treatment Plant Design  
The Washington State Department of Ecology (Ecology) is proposing 
changes to the Hanford Facility Resource Conservation and Recovery Act 
(RCRA) Permit, Revision 8C.  This change affects the Dangerous Waste 
Portion for the Treatment, Storage, and Disposal of Dangerous Waste for 
the Waste Treatment and Immobilization Plant (WTP Permit).  The 
proposed changes are located in Part III, Operating Unit 10.   

The proposed changes include three design packages for installation of 
equipment for the Low-Activity Waste  Facility Secondary Offgas/Vessel 
Vent Process System (LAW LVP System).  These design packages are 
explained on pages 2 and 3. 

This proposal is one of many changes to the original WTP Permit.  
Periodic updates allow the Permittees to continue construction while 
designing other parts of WTP.   
 
Waste Treatment Plant Overview 
The WTP has three facilities that will separate and process Hanford’s  
tank waste for long-term disposal:   

• Pretreatment Facility 
• Low-Activity Waste Vitrification Facility  
• High-Level Waste Vitrification Facility  

 
At the heart of tank waste treatment is vitrification, or immobilizing waste 
in solid glass.   

In the Pretreatment Facility, tank waste is separated into low-activity 
waste and high-level waste.  (See Terms to Know on page 3 for 
definitions of wastes.)  The waste is then sent to the appropriate 
vitrification facility, mixed with glass formers, and piped to large heating 
containers called melters.  

During vitrification, the melters will heat tank waste and silica glass 
formers to 2,100 degrees Fahrenheit.  Then the molten liquid will be 
poured and sealed in stainless-steel disposal containers, where it will cool 
into solid glass logs (solid waste).  

In glass form, the waste is still radioactive.  However, the solid waste will 
be extremely durable and waterproof, which will protect people and the 
environment for thousands of years as the radioactivity decays. 

Why It Matters 
The proposed permit changes 
affect the Waste Treatment and 
Immobilization Plant (WTP).  
WTP will immobilize in glass 
56 million gallons of dangerous 
radioactive and chemical waste 
stored in 177 underground 
storage tanks at Hanford.  

Some waste from the tanks has 
polluted groundwater that flows 
toward, and can seep into, the 
Columbia River.  Safely treating 
tank waste is an important goal 
to help protect people and the 
environment. 

Public Comment Period 
Permit Modification: 8c.2015.2d 

December 28, 2015 -  
February 13, 2016 

To Submit Comments 
Please send comments by 
email (preferred), U.S. mail, or 
hand deliver them to: 

Dieter Bohrmann 
3100 Port of Benton Blvd. 
Richland, WA 99354 
Hanford@ecy.wa.gov 

Public Hearing 
A public hearing is not 
scheduled, but if there is 
enough interest, we will 
consider holding one.  To 
request a hearing or for more 
information, contact:  

Dieter Bohrmann 
509-372-7954 
Hanford@ecy.wa.gov 

Special Accommodations  
To request ADA 
accommodation, including 
materials in a format for the 
visually impaired, call the 
Nuclear Waste Program at  
509-372-7950.  

Persons with impaired hearing 
may call Washington Relay 
Service at 711.  

Persons with speech disability 
may call TTY at 877-833-6341. 
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http://www.ecy.wa.gov/programs/nwp/sections/tankwaste/twtreatment/pdf/LAW.jpg
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The Waste Treatment Plant, commonly called the vit plant, in October 2015 (photo courtesy of Bechtel). 

 
Design Package for HEPA Preheaters 
The LAW-026A permit design package addresses the design and installation of the high-efficiency 
particulate air (HEPA) preheaters, which are part of the LAW LVP System at the 48-foot elevation. 

The permit design package was submitted for a 45-day public comment period from September 2 through 
October 20, 2014.  Significant technical issues were raised as a result of comments received during that 
public comment period.   

Ecology withdrew this design package pending resolution of the unresolved technical issues and resulting 
corrective actions.  The U.S. Department of Energy and Bechtel National, Inc. (the Permittees) have 
addressed the issues, implemented corrective actions, and revised and resubmitted the LAW-026A permit 
design package to Ecology. 
 
Design Package for Thermal Catalytic Oxidizer, Selective Catalytic Reducer, 
Electric Heater, and Heat Exchanger 
The LAW-025 permit design package addresses the design and installation of the thermal catalytic 
oxidizer, selective catalytic reducer, electric heater, and heat exchanger equipment, which are part of the 
LAW LVP System.  The equipment components are assembled into a single unit called a thermal catalytic 
oxider skid (TCO skid). 

Pretreatment Facility 

Laboratory 

High-Level Waste Facility 

Low-Activity Waste Facility 
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The TCO skid removes volatile organic compounds, 
carbon monoxide, and nitrogen oxides from the offgas 
stream.  The offgas first passes through the heat 
exchanger to raise the temperature of the offgas.  The 
electric heater will mainly be used to supplement the heat 
exchanger during startup.   

The thermal catalytic oxidizer converts volatile organic 
compounds and carbon monoxide in the offgas into 
carbon dioxide and water vapor.  The selective catalytic 
reducer converts oxides of nitrogen into nitrogen and 
water using ammonia.   

This final reaction significantly increases the temperature 
of the offgas, so the offgas passes through the heat 
exchanger again to cool before it moves through the rest 
of the LVP System. 
 
Design Package for Caustic Scrubber 
The LAW-028 permit design package addresses the 
design and installation of the caustic scrubber, which is 
part of the LAW LVP System. 

In the LVP System, the melter offgas that has passed 
through the TCO skid is directed through the caustic 
scrubber.  The scrubber removes residual acid gasses and 
provides further cooling of the offgas.   

The treated offgas is pulled through the LVP System by 
offgas exhausters and discharged to the atmosphere 
through the LAW stacks.   

Reviewing the Proposed Changes 
Ecology invites you to review and comment on this 
proposed WTP Permit change.  The comment period runs 
from December 28, 2015, through February 13, 2016.   
 
During the public comment period, documents will be 
available for review beginning December 28, 2015, on 
Ecology’s website and at the locations listed on page 4. 
 
 
 
  

Terms To Know 
 
Dangerous Waste Permit:  A State-issued 
permit allowing facilities to store, treat, and/or 
dispose of dangerous waste. 

Deep geologic repository:  A long-term 
nuclear waste disposal site excavated 
underground, below 980 feet, in a stable 
geologic environment. 

High-level waste:  Results from reprocessing 
spent nuclear fuel.  This includes liquid 
produced during reprocessing and solids 
derived from this liquid waste that contain 
fission products in sufficient concentrations 
and other highly radioactive material that, by 
law, requires permanent isolation. 

Low-activity waste:  Remains after as much 
radioactivity as is technically and economically 
practical has been separated from high-level 
waste.  When vitrified, it may be disposed of 
as low-level radioactive waste in a 
near-surface facility at Hanford. 

Offgas:  A gaseous radioactive and 
hazardous byproduct of tank waste treatment. 

Resource Conservation & Recovery Act 
(RCRA):  Law authorizing the U.S. 
Environmental Protection Agency to manage 
hazardous waste, including the generation, 
transportation, treatment, storage, and 
disposal of hazardous and other solid waste 
and waste in underground tanks. 

Underground storage tank:  A tank that is 
entirely below the surface of and covered by 
the ground.   
At Hanford, two types of underground storage 
tanks have capacities ranging from 50,000 to 
1,000,000 gallons.  The single-shell tanks 
have one steel liner encased in reinforced 
concrete, and do not comply with State 
environmental laws.  The double-shell tanks 
have two steel liners in reinforced concrete 
and contain potential leaks, in compliance with 
the law. 

Vitrification:  Immobilizing waste by mixing it 
with glass formers and melting the mixture into 
a glass form that cools into a solid. 

Waste Treatment and Immobilization Plant:  
Facility to thermally treat and vitrify tank waste 
at Hanford. 

http://www.ecy.wa.gov/programs/nwp/commentperiods.htm


 

 

  

     
 

 
 

Richland 
Ecology Nuclear Waste Resource Center  
3100 Port of Benton Blvd. 
Richland, WA 99354 
Contact: Valarie Peery  
509-372-7950 

Dept. of Energy Administrative Record 
2440 Stevens Drive, Room 1101 
Richland, WA 99354 
Contact: Heather Childers  
509-376-2530  

Department of Energy Reading Room 
2770 Crimson Way, Room 101L 
Richland, WA 99354 
Contact: Janice Parthree  
509-375-3308 
 

Portland 
Portland State University  
Branford Price Millar Library 
1875 SW Park Avenue 
Portland, OR 97207 
Contact: Claudia Weston  
503-725-4542 

Seattle 
University of WA Suzzallo Library 
P.O. Box 352900 
Seattle, WA 98195 
Contact: Hilary Reinert  
206-543-5597 

Spokane 
Gonzaga University Foley Center 
502 E Boone Avenue 
Spokane, WA  99258 
Contact: John Spencer  
509-313-6110 

3100 Port of Benton Blvd. 
Richland, WA 99354 

Public Comment Period 
Hanford’s Waste Treatment Plant 

Permit Modification: 8c.2015.2d 
December 28, 2015 -  

February 13, 2016 
 
 

Hanford’s Information Repositories and Document Review Locations 



       
       

        
       

        
        

       
       

       
   

       
      

      
     

      
        

       
      

     
      
        

       
      

       
       

       
       

     
       
       

         
         

 
  

     
       

   
     

     
        

    
   

   
   

   
   

     
    

   

      
     

      
   

 

      
       
  

     
     

     
   

    

     
  

   
   

    

     
  

   
   

    

   
  

   
   
    

   
    

    
   

    

  
  

    
   

  
   

      
      

      
  

   
      

     
     

     
      

 
     

      
        

     
    

        
      

       
    

      
       

        
       

     
        

       
  

   
      

   
    

        
     

     
     

        
     

    
      
      

      
    

   
     

       
      

     
       
    

      
 

    
       

    
     

    
    

   
    

 

   

      
       

     
        

    
     

    
        

       
      

      
       

        
       

      
       

       
       

     
          

      
         
      

       
        

      
       

         
       

 

      
      

     
  

      
      
      

   
     

  
    

     
    

     
     

    
   

     
  
  

     
  

   
     

    
      

       
       

      
      

        
     

       
   

      
   

     
     

   
   

   

       
    

       
    

    
      

 
      

       
    

      
        
    
      

        
    

 
   

     

      
       

     
       

        
          

         
         
        
        
       

      
    

       
      

   
      

     
        

      
         

     
        

       
      

  
    

       
       

     
        
       

      
       

  

     
   

  
    

      
   

     
    

  

    
   

   
       
     
       

     
  

     
     

    
       

        
       

       
     

       
        

     
    

     
     

        
         

        
   

      
           
      
      
     
     

     
     

   
  

 
   

 
  

      
    

  
   

         
 

        
      

     
  
   

       
      

         
    
      
       

        
      

       
      

     
      

      
     

   
     

      
       

       
      

      
     

        
      

      
     
      

      
       

      
      
       
      

      
        

       
         

       
      

       
        

 

       
    

     
       

      
     

      
     

     
     

     
     
     

   
  

    

     
   

     
   

   
     

    
   

     
  

      
    

 
 

     
  

     
       

  

   

     
    

   
   

   
    

   

   
     

        
     

      
      

     
        
      

       
  

   
     

      
    

      
     

      
       

    
       

      
     
       

      
     
       
     

    
     

     
      
      

     
    

     
     

   
    

     
  

     
      

     
     

     
      
    
        

     
    

    

   
    

  
   

   
 

   
   

   
    

    
    

   
   

     
   

     
   

      
  
     

      
   

 
      

      
     
       

       
      

        
      

    
    

    
 

    

   
   

      
       

     
       

       
      
         

       
       
         
       

     
      

       
      

      
       

     
   

      
    

     
 

    
      

      
       
       

     
      

      
         

         
    

          
         

       

        
    

     
    

      
      

     
    

   
      

     
     

 



     
    

 

    

  

     

       
      

    
   

     
    

     
   

      
         

      
        

      
       

       
        

     
      

         
        

      
       

       
        

     
    

     
      

     
     

       
     

    

   
   

  

   
     

   
  

 
    

     

    
     

      
        

     
      

       
     
      

     
       

 
    

      
   

   
     

     
       
        
        
     

    
        
        

        
     

       
      

   
    

     
      

      
        

       

    

       
     

      
     
    

   
    

    
   

     
    

       
      
    

     
      

     
       

     
     

       
       
      
       
      
       

      
 

     
        

    
      

       
      
         

    
       

     
        

    
      

     
      

     
       

       
       

        
        
       

        
        

        
       

        
       
        

 
        

        
        
         

     
     

        
        
       
        

     
      

      
    

     
       

     
     

      
         
     

       
       

        
    

   
    

  
    

   

 

     
      

       
 

      
    

       
        
    

   
 

      
      

    

    
    

   
  

   
      

   
 

      
      

        
      

        
       

      
      

     
      

     
     
       

      
    

       
    

    
      

      
 

       
     

       
         

      
        

        
       

       
     

     
     

       
       

      
       

       
       
      

      
    

 

     
     

 

         
        

     
        

     
       
        

     
     
      

      
      

     
  

    
    

     
       

     
     

    
     

     
       
 

     
   

   
      

       
       

      
   

       
        

   
   
     

        
      

    
       

     
       

      
        

 
   

      
      

        
      

      
       
        

       
         

      
      

      
   

      
     

      
          

      
  

       
   

 

   

    
      

      
  

     
     

  
  

   

       
     

       
       

      
     
     

      
 

   
   

      
     
      

     
     

    
      

     
     

        
      

     
      

        
     

      
     

    

  

     
     
   
    

     
        

        
    

        
      

         
       
      

         
       

        
       

     
     

      
         

       
       

       
        

       
        

       
       

        
       
       

       
        

      
        
     
        

       
        

       
        

      
      

      
       

      
     
        
      

      
      

     
      

       
     

      
      

      
        

        
      

      
        

         
      

       
       
       

        
       

         
         

         
        
         

    
        

      
        

         
      

         
       

       
    

        
        
       

        
       

      
        
         

 

       
      

      
        

       
   

    
     

      
      
      

      
 

   
     

       
        

       
 

     
     

       
        

  
     

      
    

     
     

      
  

     
      

     
     

      
       
      

      
      

   
       

     
      

    

  
   

     
     

   
    

   
    

    
   
    

     
  

   
   

    

   
  

   
   
    

     
  

   
   

    
 

  
  

    
   

    

       
     

      
     
    

   
   



This is a message from the Washington Department of Ecology

Ecology welcomes your input on proposed modifications related to the Hanford Dangerous Waste Sitewide 
Permit. Public comments will be accepted through February 13, 2016. 

 One comment period is for a modification to the Waste Treatment and Immobilization Plant (WTP) Permit. The 
proposed changes include three design packages that address the design and installation of equipment that is 
part of the secondary offgas/vessel vent process system for the LowActivity Waste Facility. The WTP is being 
designed and built to treat the 56 million gallons of dangerous radioactive and chemical waste from Hanford’s 
177 underground storage tanks. For a summary of the proposed changes, please see our Focus Sheet.

 The other comment period is for proposed changes to the Part II Permit Conditions of the Hanford Sitewide 
Permit.  One permit condition is being modified to correct a regulatory citation to define a resource protection 
well. Another permit condition is being added to change the due date for the U.S. Department of Energy to 
submit to Ecology the Annual Groundwater Monitoring Report. For a summary of the proposed changes, please 
see our Focus Sheet.

More detailed technical information on these proposed modifications is available on the Washington 
Department of Ecology’s website and at the Hanford information repositories.

Questions or comments? Please contact us at Hanford@ecy.wa.gov or 5093727950.  

Visit us on the web or social media.

Subscribe or Unsubscribe 

Print

Page 1 of 1LISTSERV 16.0 - HANFORD-INFO Archives

5/13/2016http://listserv.wa.gov/cgi-bin/wa?A3=ind1512&L=HANFORD-INFO&E=quoted-printable...



 

APPENDIX B: COPIES OF ALL WRITTEN COMMENTS 



   

  
    

     
   

   

          
            

   

            
         

         

             
             

         
         

          
        
           

          
           

          
              

            
            
              

           
                
           

              
          

            
             

             
          

 



          
            
           

         

      

            
            

          
       

           
             

          
      

             
              
         

 

            
             

                 
          

            
 

 



 Dear Mr. Bohrmann: 

 

This letter provides comments in response to the Department of Ecology’s invitation for public 
review of proposed modifications to the Hanford Dangerous Waste (RCRA) Permit, specific to 
the Waste Treatment and Immobilization Plant (WTP)1. 

The proposed changes to the Dangerous Waste Permit are intended to allow continued 
construction of the Low Activity Waste (LAW) Vitrification Facility, in particular the Off-Gas 
System. The DOE-Bechtel partnership proposes to install Thermal Catalytic Oxidizer/Selective 
Catalytic Reduction (TCO/SCR) equipment, the LAW Caustic Scrubber, and the LAW HEPA 
Preheaters. 

Relevant requirements associated with this change proposal are: 

• Permit Application Requirements. WAC-173-303-803(4)(a) states for New TSD 
facilities: “Except as provided in 40 C.F.R. 270.10(f)(3) for TSCA facilities [PCB 
Incinerator], no person may begin physical construction of a new TSD facility without 
having submitted parts A and B of the permit application and having received a finally 
effective final facility permit.” WTP is not a TSCA Facility. WAC-173-303-803(4)(b) 
further states that application are required to be submitted at least 180 days before 
physical construction is expected to begin. 
 

• Final Facility Permits. WAC-173-303-806 defines the contents of a final facility permit, 
which must include: 

A description of procedures, structures, or equipment used at the facility to: 

Mitigate effects of equipment failure and power outages,  

Prevent undue exposure of personnel to dangerous waste, and 

Prevent releases to the atmosphere. 

Also: 

The owner/operator must demonstrate that the facility can and will be designed to resist 
seismic ground motion and that the design is sufficient to withstand the maximum 
horizontal acceleration of a design earthquake specified in the demonstration. 

Also: 

A detailed description of the unit being used or proposed for use, including the following: 
Physical characteristics, materials of construction, and dimensions of the unit; Detailed 
plans and engineering reports describing how the unit will be located, designed, 

                                                           
1 Department of Ecology Publication 15-05-015, dated December 28, 2015, located at 
https://fortress.wa.gov/ecy/publications/documents/1505015.pdf.  

https://fortress.wa.gov/ecy/publications/documents/1505015.pdf


constructed, operated, maintained, monitored, inspected, and closed to comply with the 
requirements of WAC 173-303-680(2) and (3);  

• Permit Conditions as provided in Ecology’s public review package, which include 
requirements for submittal of: 

Mass and energy balance for normal projected operating conditions used in developing 
the Piping and Instrumentation Diagrams and the Process Flow Diagrams, including 
assumptions and formulas used to complete the mass and energy balance, so that they 
can be independently verified for incorporation into the Administrative Record. [See, for 
example: III.10.E.9.c.viii, III.10.E.9.d.xi, III.10.G.10.c.viii, III.10.G.10.d.xi, and 
III.10.H.5.c.viii.] 

Design criteria (references to codes and standards, load definitions, and load 
combinations, materials of construction, and analysis/design methodology) and typical 
design details for the support of the equipment…Documentation will include but not 
limited to, supporting specifications, test data, treatment effectiveness report, etc. 
supporting projected operational capability (e.g. WESP projected removal efficiency for 
individual metals, halogens, particulates, etc.) and compliance with performance 
standards specified in Permit Condition. [See, for example: III.10.H.5.c.iii, 
III.10.H.5.d.iii] 

A review of the proposed permit modifications and documentation and the relevant requirements 
shows clearly that: 

I. Pretreatment is the Only Permitted Source of Feed to the LAW Facility 

In every document submitted for the DW Permit, the basis for feed to the LAW Facility is the 
WTP Pretreatment facility.  

The permit package ignores new projects that will alter the feed and operation of the 
LAW Facility. 

DOE and Ecology have acknowledged in court filings that the WTP Pretreatment Facility has 
failures that will result in design and process changes.  For example, the DOE proposal of March 
31, 2014 to amend the consent decree, states: “the overwhelming technical judgment is that the 
WTP cannot operate under the current design, and therefore a new approach is needed.” And: 
“It has become clear…that unresolved technical issues could prevent the Pretreatment Facility 
from operating safely as currently designed.” 

The DOE proposal of March 31, 2014, includes “re-work” facilities planned in order to 
implement a “backfit” to a different feed process in response to the WTP design failure.  These 
include Direct Feed Law Vitrification, (DFLAW) and a tank farm LAW Pretreatment System, 
(LAWPS), and a new end process Effluent Management Facility (EMF) which are new designs 
currently in the conceptual design phase.  EMF is needed to manage wastewater that was 
previously routed to the WTP Pretreatment facility. 



In spite of the admitted design failures in Pretreatment, the Chapter 4.0 Process Information 
located in the Permit Change Package does not contain any reference to DFLAW, LAWPS, or 
EMF.  Instead it states that WTP will receive feed from the tank farms meeting envelope 
specifications A, B, C, and D, and “the waste feed will be stored and subsequently treated in the 
pretreatment facility prior to vitrification.” The process information is therefore no longer valid. 

II. The Pretreatment Permit Should be Cancelled 

DOE has proposed that Pretreatment cannot be corrected and started until December 31, 2039.  
As a result, the Pretreatment portion of the RCRA/Dangerous Waste Permit (DWP) should be 
rescinded, because the technical information in the permit is not valid.  DOE’s Brief to the 
District Court on November 13, 2015 states: “…redesigning these facilities [Pretreatment and 
High Level Waste] in response to the technical issue resolution may require altering designs for 
equipment, components, or process…” And DOE is not planning to have a redesigned and 
verified Pretreatment Facility Design until on or after December 31, 2024, according to DOE’s 
proposed order, also dated November 13, 2015. 

Pretreatment has multiple documented failures. Design changes through 2024 are 
expected. 

Despite knowing that the Pretreatment portion of the permit has “a lot of information that is out-
of-date; like for example the P&IDs” DOE and Ecology agreed they were both “reluctant” to put 
a hold on the entire Pretreatment Facility in the Permit (see Section 5 of CCN-280037). The 
unsupported agreement is contrary to the WAC-173-303-803(4)(a) and WAC-173-303-806 
requirements for a final, effective permit, prior to construction.  A valid basis was not given for 
the agreed decision to maintain the obsolete PT Permit. 

III. Feed Using the New Facilities has not been Analyzed 

The DFLAW early start retrofit process does not have a valid feed specification.  This is 
documented in WTP Contract Modification 350, which is dated June 11, 2015.  The “TBD” 
entry for DFLAW feed (Envelope E) is still in the current contract statement of work.  This 
statement of work shows DOE will only comment on and not approve the new TBD feed 
specification for “Envelope E”. This is a more lax approach than was used for the original feed 
specifications. 

The DFLAW Feed has not been analyzed.  DOE/Bechtel do not know if DFLAW is sized 
properly or if it will be durable or operate properly. 

While DOE has released a hold on the basis of design document for including DFLAW, the 
accepted status is that “there is no single design document that bounds the design limits of the 
DFLAW configuration, except those in place between PT and LAW.” “When Envelope E is 
clearly defined in the contract, a future BODCN can address it.”  See the attachment to 15-WTP-
0186.  

Note that 15-WTP-0187 also commits to creating design limits using a combination of ICD-30 
(DFLAW Feed Interface, which also has TBDs) and the Process Inputs Basis of Design (PIBOD) 



calculation (WTP-DB-PET-09-001).  The PIBOD calculation depends on Pretreatment for 
calculating the LAW Feed and so is not relevant to DFLAW.  This approach is fraught with QA 
problems and will be forced to use assumptions that will be difficult, if not impossible, to verify.  
DFLAW starts with cesium removal in the tank farms.  It will not have the same sodium 
additions for aluminum solubility and it will not have the same vessel washes or flushes or other 
chemical additions or recycles, as would occur in Pretreatment. 

The above is contrary to the permit conditions that require valid design criteria and a valid mass 
and energy balance for a final effective permit. 

Continued installation of the TCO/SCR, Caustic Scrubber, HEPA Preheaters, or any LAW 
equipment in the absence of a feed specification, proper design requirements and proper design-
basis mass balance, is contrary to WAC-173-303-806 and represents a fraud on the public, 
perpetrated at the expense of safety. 

IV. The DW Permit Lacks a Valid Mass and Energy Balance 

The Statement of Basis provided by Ecology for the public review period identifies the Mass and 
Energy Balance for the WTP Permit, including the following in association with Permit 
Condition III.10.H.5.c.viii. 

Flowsheet Bases, Assumptions, and Requirements, 24590-WTP-RPT-PT-02-005, Rev 7, dated 
May 30, 2013. http://pdw.hanford.gov/arpir/pdf.cfm?accession=0079066H. 

2010 WTP Material Balance and Steady State Flowsheet Assessment, Deliverable 2.7, 24590-
WTP-RPT-PET-10-022, Rev 0, dated December 12, 2010, and  

Steady State (AES) Model Run Report for 2010 Material Balance and Process Flowsheet 
Analysis Assessment Report, 24590-WTP-MRR-PET-10-010, Rev 0 dated December 6, 2010. 

None of these three documents addresses the mass, energy, or applicability of flowsheet basis 
technology development limits associated with Direct Feed LAW from the LAW Pretreatment 
System.  They all rely on or describe feed from the (failed and outdated) Pretreatment facility.  
Flowsheet Deliverable 2.7 and the associated Steady State Model (AES) were eliminated from 
the WTP Contract and are no longer valid tools.  As a result, Deliverable 2.7 for the steady state 
mass balance is absent from the current contract Statement of Work.  The mass balance 
documents were also produced earlier than the most recent version of the Flowsheet Bases, 
Assumptions, and Requirements document (BARD). 

The DW Permit Mass and Energy Balances are outdated and do not address the new 
LAW Pretreatment System, DFLAW, or the new Effluent Management Facility. 

The Steady State Model further does not address the range of normal and expected operating 
conditions.  The Steady State model was noted in 2009 as applying to only a small fraction of 
waste batches, according to an External Technical Review Team.  Therefore it cannot project the 
range of normal operating conditions or establish nominal conditions (arising from the variety of 
individual feeds), as required in Permit Condition III.10.H.5.c.viii.  It is out of date, uses the 
wrong unit operations, and is limited in scope.  In addition, there is no tie to data tables in the 

http://pdw.hanford.gov/arpir/pdf.cfm?accession=0079066H


Process Flow Diagrams (PFDs), which, contrary to best industry practice, have no data tables to 
show temperatures, pressures, pH, flow rates, or components of interest.  This differs from other 
PFDs in the permit (such as for ETF). 

The DOE-Bechtel Partnership plans to operate the LAW facility with feed from a new project 
(LAWPS) and to treat the resulting effluent using another new effluent management facility 
(EMF) instead of having a recycle to Pretreatment.  LAWPS and EMF are new designs that are 
not incorporated in the DW Permit Process Flow Diagrams (PFDs) or in the WTP design basis 
mass balances (known as APPS/PIBOD and WEBPPS). 

The DFLAW Retrofit, LAWPS, and EMF facilities are all in the conceptual design stage.  These 
efforts so far are not using properly verified ad validated software or appropriate design 
calculations, and they are not identifying assumptions requiring verification. 

For example, a recent calculation (see RPP-RPT-59001) for a source term estimate for the EMF 
states that it contains “no assumptions.”  This calculation is in addition based on the not-to-be-
used for design HTWOS model.  This calculation cannot accurately model EMF because there is 
no design-basis feed to DFLAW and HTWOS is not design quality software for WTP.  So, 
despite the claim, there are unstated assumptions.  The calculation therefore has no indication of 
the assumptions that require validation in order to be used for a design analysis. 

The Hanford Tank Waste Operations Simulator (HTWOS) model is not validated for design use 
per NQA-1.  The HTWOS model design document calls out clearly that HTWOS is a non-safety, 
non-quality affecting software application that is “not used in design activities.” See RPP-50816 
Pages 9 and D-9. 

DOE does not know if the LAWPS project will have to add sodium to the tank waste in order to 
provide feed that would be the same as feed that would have come from the Pretreatment 
Facility. The failed Pretreatment flowsheet added sodium to leach aluminum and to keep 
aluminum in solution and prevent precipitation.  Pretreatment also added other chemicals due to 
operations associated with acid recovery, tank flushes and acid cleaning, etc. DOE does not 
know what other chemical adjustments and costs might be needed in the LAWPS pretreatment 
facility to account for other chemical changes caused by the now absent Pretreatment Unit 
Operations.  DOE does not know the consequences of feeding the LAW Facility directly from 
tank farms without adjustment, as is planned. 

If DOE does not adjust the LAWPS so that it matches the changes that would have been made in 
Pretreatment, then the LAW equipment is vulnerable to unknowns, including elevated ratios of 
corrosion causing compounds (chlorides and fluorides) to sodium, increased concentrations of 
acid gasses (SOx) and increased NOx flows for which the equipment was not designed.  These 
changes are required to be subject to NQA-1 change control and configuration management 
processes, and must be analyzed before the design can be considered complete.  To issue a 
permit and allow construction is not supported by the available data.  If the thermal catalytic 
oxidizer is installed, it will be an irreversible action, as the roof will then be placed on the LAW 
facility, and there is no provision to replace the unit. 



DFLAW is a retrofit process – it is a change process that requires careful analysis of the 
consequences of fundamental changes in input. 

In addition, the new EMF facility depends on the operation of the upstream, unverified, LAW 
equipment.  The flows in the submerged bed scrubber and the WESP impact the flow rate and 
composition in the EMF. 

And EMF too is not reflected in the DW Permit Process Flow Diagrams or design basis mass 
balance.  And Bechtel has cancelled the steady state flow sheet cited in the permit conditions, 
and DOE has removed it from the contract. 

EMF calculations are not at the final design state – yet the calculation even go so far as to say 
there are “no assumptions.” This is a red flag that calls for a process and QA audit of the EMF 
design basis and the WTP mass and energy balances.  Scoping evaluations using the tank farms 
HTWOS model are not valid as a validated and verified software tool for WTP design. 

DOE will claim that the review of the impact of changing the feed process can “wait until 
commissioning.” This is not so.  You cannot wait to analyze the changes until commissioning.  
First, the installations will be irreversible so there will be difficulty in replacing any non-usable 
or wrong-sized equipment.  Second, commissioning will create lethal chemical hazards even if a 
non-radioactive simulant is used.  Nitrates are a big part of the waste and they are converted to 
lethal NOx gas in the melter, even when the simulant is not radioactive.  To postpone discovery 
of problems until commissioning is a fraudulent activity that is contrary to the Quality Assurance 
requirements of NQA-1 and to the requirements for integrating safety into the design (DOE-
STD-1189). It also represents a corrupt means to achieve more rework, which is the primary 
product of this project. 

V. The LAW Design has Unresolved Problems 

The DOE-Bechtel Partnership is aware of significant vulnerabilities as documented in a partial 
LAW Design and Operability Review (Pre-Decisional Draft) and elsewhere but has not resolved 
them. 

Quality, Operability, and Safety Failures are Not Resolved and the Full Extent of 
Condition is Not Known.  These problems affect permit conditions. 

In addition to the LAW Design and Operability (D&O) Report, DOE has not completed a review 
of the remaining 13 interfacing LAW systems, which can impact equipment subject to the DW 
Permit.  Contrary to testimony by DOE officials to the DNFSB on August 26, 2015, the LAW 
D&O Review was not a self-identified confirmation that all problems have been identified. 

DOE Officials testified to the DNFSB on August 26, 2015: 

“It was a draft report that we commissioned ourselves…” 

“to drive and identify all of the physical possible issues left to go and turn up all the rocks and 
question everything more than once” 



“less than five percent of what is in that report is what we call new material” 

Contrary to this testimony, the LAW Design and Operability report was not commissioned by 
ORP, but was directed by the Chief of Nuclear Safety, in a letter dated January 28, 2014, as a 
result of an external construction project review. 

Contrary to this testimony, the Design Review Plan, 14-WTP-0042, states this was a partial 
review of only some of the systems. 

Other unresolved problems with the LAW Facility include: 

• The Hazards Analysis is not complete. –DOE in letter 15-TRS-0026 notes that “the 
proposed control strategy for offgas events is underdeveloped and does not demonstrate 
adequate protection of the facility worker in the event of an offgas system release to 
normally occupied areas.”  This letter cites ammonia and carbon dioxide as potential 
hazards.  Ammonia is a process chemical used in the LAW TCO/SCR. 

Further, DOE letter 15-TRS-0029 approves a delay for the submittal of the LAW Facility 
Hazards Analysis and Preliminary Documented Safety Analysis (PDSA) change package 
until March 2016.  It will require some time after that to complete the review and 
approval process.  New safety structures, systems, and components for the LAW facility 
are expected to be proposed.  Integration of safety in the design is incomplete. 

As a result, WAC-173-303-806 effective final facility permit required contents are 
incomplete for the description of procedures, structures, or equipment used at the facility 
to mitigate effects of equipment failure and power outages, prevent undue exposure of 
personnel to dangerous waste, and prevent releases to the atmosphere. 

• A 2015 Consent Order written by the DOE Office of Enforcement and signed by Bechtel 
included an $800,000 fine associated with long-term safety integration and quality 
failures. 

• The DOE Office of Inspector General found profound procurement and quality problems 
in Audit Report DOE-OIG-16-03. This report notes that, while Bechtel is using a 
Managed Improvement Plan (MIP), “Office of River Protection officials noted that 
Bechtel has initiated corrective actions in the past only to have the issues reappear over 
time.”  The auditor’s comments included: “we disagree with management’s comment that 
the report did not identify any issues that had not been previously identified by either the 
Department or Bechtel.  Our report acknowledges the issues identified by the Department 
and Bechtel.  However, several new issues we identified in this report include the 
following: (1) the magnitude of the issue with nonconforming parts and material, (2) the 
Office of River Protection’s ineffective oversight over Bechtel’s backcharging practices, 
and (3) Bechtel’s problems resolving root causes of these issues.” 

Quality defects in the procured equipment affect the safety function and show the need 
for detailed process and QA audits of the LAW equipment as applied to DFLAW feeds 
before a permit can be considered final and effective. While Bechtel is “in the process” of 
implementing corrective actions – those actions are not verified complete and do not 



address DFLAW interfaces.  NQA-1 does not allow closing a corrective action to a 
promise for a future activity. 

• Even now, the DOE Office of Inspector General is about to publish a delayed report titled 
“Corrective Action Program at the Waste Treatment and Immobilization Plant.”  The 
review draft was dated June 2, 2015.  The draft concluded that “the WTP corrective 
action program was not fully effective in managing and resolving issues.”  Reliance 
cannot be made on promises or plans for corrections in the LAW facility as a result.  
While comments were transmitted in September 2015, the report is not yet issued, in spite 
of the OIG’s commitment to release such reports within 60 days after receiving 
management comments.  Additional examples of failures in the Corrective Actions 
Management System are documented in Project Condition Reports, which have detected 
problems such as inadequate closure of corrective actions, inadequate tracking of 
condition reports, and corrective action management software failures.  Movement of 
condition reports from one facility to another (“shell game”) has also hampered issue 
tracking. Inconsistent labeling of systems (as noted in the LAW D&O report) makes it 
difficult to search or identify the full set of condition reports for equipment. 

• DOE issued an Audit of Commercial Grade Dedication in August of 2015.  Commercial 
Grad Dedication (CGD) is used to verify that the design meets its requirements and the 
equipment will perform its function.  Specifically, when equipment has an assembly or 
component part that is a commercial grade item, NQA-1 requires that the characteristics 
of the item to be verified for acceptance and the acceptance criteria for those 
characteristics shall be documented.  DOE’s audit identified multiple CGD failures, 
including for LAW equipment and LAW Vendors associated with the current permit 
change request.  Bechtel issued a “Level A” Condition Report, which is the most serious 
level of finding.  Further, this is a repeat issue from a previous consent order and 
$170,000 fine, NCO-2010-03.  Persistent CGD issues and failures to show the equipment 
will perform its functions are not addressed in the Permit and the findings are not closed. 

A “Final” Permit for any portion of the LAW Facility cannot possibly by[sic] called “complete” 
at this time.  Final designs are needed to ensure verification of unverified assumptions, proper 
integration with upstream and downstream equipment, and resolution of indeterminate quality 
work. 

VI. Ecology has Violated WAC-173-303-803(4)(a) 

As shown above, the information necessary for a final, effective permit as required by WAC-
173-303-803(4)(a) does not exist. 

Ecology has allowed construction before having a Final/Effective Permit.  Ecology’s 
decision to allow a phased approach to permitting is not valid. 

Of not is that Ecology has responded to previous comments by referring to a previous decision to 
make an exception to this requirement.  Ecology’s previous decision is no longer valid, as shown 
below. 



Ecology’s response to comments in Publication 14-05-004 referred to a Fact Sheet, (Ecology 
Publication 01-05-005, dated September 2002) to describe the “phased permitting approach” 
approved by Ecology in 2002 for the WTP permit.  This phased approach allowed DOE and 
Bechtel to submit design information into the permit and to continue construction before a 
complete design was available. This has been contrary to WAC-173-303-803(4)(a) for a period 
of more than 13 years. 

Ecology’s Publication Web Page for publications shows that the fact sheet from September 2002 
is actually Publication 01-05-006. 

The 2002 Fact Sheet states the basis for Ecology’s decision to ignore the requirement for final 
design before construction was schedule pressure:  “The amount of time it would take to 
complete the detailed design and follow a traditional permitting process would delay 
construction up to four years.”  But many more than 4 years have passed.  If construction had 
been delayed to wait for a final, integrated design, much time and billions of dollars could have 
been saved. Instead, this failed decision has contributed to a stove-piped cycle of endless rework. 

Nor has the risk reduction anticipated in Publication 01-05-006 occurred.  There will be no 
“treatment through verification, of at least 10% of the tank waste by volume and 25% by 
radioactivity by 2018.”  Indeed – the current DFLAW process just dumps removed cesium-137 
back into the tanks. 

In publication 01-05-006, Ecology relied on Bechtel’s claims of success with fast track design-
build for other projects as a basis:  ”The Bechtel Group, including BNI, has successfully used the 
close coupled EPC process for decades to design and construct major capital projects across the 
industrial sectors Bechtel supports.” However no specific nuclear success examples were cited 
and no such success has occurred as promised at WTP. 

Ecology was not alone in approving fast track construction before final design.  DOE also 
approved a fast track design-build approach where construction is allowed without having a final 
design for all interfacing equipment and systems (stove-piped approach) in 2003, but recently 
and clearly rejected that as a good decision (in addition to the prohibition already contained in 
DOE Order 413.3B).  The Secretary of Energy issued a letter on December 1, 2014, with an 
attached Report of the Contract and Project Management Working Group.  This report states in 
the Section 5.4.4 Case Study of WTP that “The use of a fast track approach for first of a kind 
nuclear plan consisting of multiple nuclear facilities was a bad acquisition approach. It is the 
primary factor for the significant cost increases and schedule delays that have ensued over the 
years.  There continues to be significant performance risk associated with this project.” 

Further, the Secretary of Energy elaborated on June 8, 2015 that before achieving Critical 
Decision 2, which precedes construction, nuclear construction projects are required to have a 90 
percent final design complete (for the whole project).  And this letter includes a definition of 90 
percent final design and required documents ahead of construction to mean: 

• Complete final drawings and specification that may be released for bid and/or 
construction 



• A current and detailed cost estimate 
• A current construction schedule 
• Clearly defined testing requirements and acceptance criteria for the safety and 

functionality of all subsystems 
• Independent technical, construction, operation and environmental reviews of the final 

drawings and specifications 
• A quality control review that evaluates both technical accuracy and discipline 

coordination 
• A final design that meets all the requirements stipulated in the Code of Record 
• A final design review that should be merely be a final validation of comment resolution 

from previous reviews and a review of any additional developments since the last review 
• The checking an verification of any required waivers or exemptions 
• Final design report 
• Final design review report 
• Preliminary documented safety analysis 
• Safety evaluation report 

No such set of information is available for the LAW facility, the DFLAW retrofit project, the 
LAWPS project, or for the Effluent Management Facility, which are all interlinked.  These 
designs cannot be made final in pieces without repeating the consequences of the design-build 
primary-cause acknowledged failure. 

DOE has rejected fast track Design-Build.  Why should Ecology allow it to continue with the 
present permit package?  Ecology’s phased approach decision from 2002 should be revoked. 

VII. Quality and Safety Problems Persist 

In Publication 14-05-004 Ecology responded to public comments on the permit in 2013 by 
promising to conduct quality determinations:  ”Ecology is undertaking several quality 
determination measures for equipment or systems that have already been constructed, as well as 
for components that have not yet been installed.” 

Ecology’s Commitments to the Public to perform Quality Reviews and to rely on 
completed Safety Reviews is not met. 

• Contrary to Ecology’s Commitment to a quality review, the response to comments on 
installation of the LAW Preheater (See Publication 15-05-004) was to withdraw the 2014 
proposed installation due to issues raised by the public.  The public comments included 
unacceptable materials of construction and an inadequate process corrosion data sheet.  
Ecology withdrew the permit modification request, noting that there were “significant 
unresolved issues.” 

What did Ecology do to review quality before allowing the current design package? 

Further, Ecology committed in the 2002 Publication 01-05-006 to using DOE’s safety evaluation 
documents to verify safety.  Why then does Ecology accept the incomplete hazards analysis for 



LAW equipment (See 15-TRS-0029), even specific to the ammonia used in the TCO/SCR?  Why 
does Ecology accept continued construction with the outstanding $800,000 fine for safety 
failures and corrections not completed in the 2015 Office of Enforcement Consent Order? 

Below are comments on the specific documents in the proposed change package that 
demonstrate persistent quality problems.  Please not that these comments are a few examples 
from a cursory review. 

CAUSTIC SCRUBBER COMMENTS 

On the Caustic Scrubber Data Sheet 24590-LAW-MKD-LVP-00011, Rev 6 there is a reference 
to Not 7 (see pages 10 and 11). Note 7 (page 12) states that the vendor will provide a 
verification/supply the pH operating conditions.  Contrary to this not, no vendor operating inputs 
were provided. 

The corrosion evaluation 24590-LAW-N1D-LVP-00001, Rev 7 assumes that the nominal pH 
will be 9.5 (see page 3), without a basis that explains this.  However, Section 4 and the 
conclusion of the corrosion evaluation (sheets 4 and 6) state that “In the region of the scrubber 
where there is potential for high temperature, presence of acid gases, and the potential use of acid 
for cleaning, Hastelloy® C-276 or C22® offer resistance to corrosion both at low pH from acid 
gas and high pH from the sodium hydroxide.” 

There is no means to control the caustic scrubber wall temperature.  Conduction is 
ignored.  This is not safe-by-design. 

Sheet 2 of the corrosion evaluation (operating restrictions) then indicates that the process will be 
controlled to meet the corrosion limits for type 316 stainless steel, which makes up the sides, but 
not the bottom of the scrubber.  So – Bechtel has modified the chemical process to match the 
side wall material already selected in a non-conservative way (assuming a lower temperature).  
Bechtel did not select materials that match the process.  And the process is not understood.  
There is no engineered feature to control temperature up the side walls of the scrubber.  The 
requirements for nuclear design include a hierarchy that requires a robust design as a priority 
over administrative or operational controls (DOE-STD-3009).  This philosophy has been 
abandoned for the caustic scrubber in the haste for installation. 

The design limits in the corrosion evaluation (sheet 6) are limited to a range of pH of 5 to 10, 
without recourse to a vendor input.  The design limits cite 24590-WTP-RPT-M-11-002, which is 
not a vendor document, but refers to conditions suitable for type 316 stainless steel.  The 
corrosion evaluation data table (sheet 9 of 24590-LAW-N1D-LVP-00001, Rev 7), however 
shows the pH of the liquid input to the scrubber as 11.43 (noted as not being a maximum), which 
exceeds the corrosion analysis range. 

The corrosion evaluation shows (sheet 13) that caustic is added at 5M NaOH.  This concentration 
is more than sufficient to generate a pH 14 solution.  Sheet 13 also notes that the pH can be 
raised to 14 in normal operations if needed to control high halide concentrations. 



The Flowsheet Bases, Assumptions, and Requirements Document (BARD), 24590-WTP-RPT-
PT-005, Rev 7 says that the caustic scrubber solution is supposed to be at a concentration of 0.01 
Molar NaOH (See page 2.13-9).  This is the same as a pH of 12. 

At a pH of 12, the caustic scrubber is assumed to remove a fixed fraction of contaminants (per 
BARD Table 2.13-4 (pages 2.13-21 and 2.13-22). There is no mention of how much less is 
removed if the pH is reduced below 12 to the amount required by the corrosion analysis.  The 
results will increase the effluent flow rate, because of the reduction in efficiency.  There is no 
indication in the BARD of the sensitivity of operations to changes in pH. 

The engineering specification to the vendor (24590-LAW-3PS-MKAS-T0001, Rev 2, page 13) 
shows that Bechtel told the vendor that the scrubber must remove 97% of Sox gas “with the 
scrubber reagent “between pH9 nd pH 14”.  The vendor was told that the solution would or could 
be between pH of 9 and 14.  This sheet also specifies that the vendor was supposed to provide 
the optimal range for pH.  In addition, Acid conditions in the scrubber identified in the corrosion 
analysis (pH of 5) were not included in the specification provided to the vendor. 

So – the Permit request package is internally inconsistent – stating that the design range is 5 to 
10 in the corrosion evaluation, but ordering a system that can operate between pH of 9 and 14 (to 
be determined by the vendor), and using a flowhseet that assumes a pH of 12. The impact on 
operations is unknown (safety and quality indeterminate). 

In addition, drawing 24590-QL-POA-MKAS-00003-04-00050 Rev 0E does not identify the 
material of construction for the internal structure and packing support in the scrubber.  Nor does 
this drawing have a corrosion allowance for the packing support.  Will it be durable under both 
the full range of caustic and acid flush conditions? 

Also, the IQRPE Structural Integrity Assessment Report, 24590-CM-HC4-HXYG-000240-02-
00013, Rev 0A relies on and references non-final design calculations for Stress Analysis and for 
Anchor Bolt and Embed design.  Both of these are preliminary letter revision calculation.  See 
page 5, for example.  This problem has occurred in prior permit change proposals. 

• DOE and Bechtel are also aware that: 

Condition Report 24590-WTP-GCA-MGT-15-00813, dated 05-21-15 indicated that Bechtel did 
not understand the Vendor’s “finite element analysis.” 

Condition Report 24590-WTP-GCA-MGT-15-00886, dated 06-09-15 indicated that Bechtel 
knew it did not have a supplier calculation checklist for the off-gas caustic scrubber 
process, and this was part of a Level A (PL-1) corrective action. 

Condition Report 24590-WTP-GCA-MGT-15-00963, dated 06-17-15 indicated that Bechtel 
lacked documentation of the Caustic Scrubber Vendor’s design analysis software. 

Condition Report 24590-WTP-GCA-MGT-15-01214, dated 07-29-15, indicated that Bechtel was 
aware of an attempt to change the operating conditions to reduce the pH, and “believed,” 
based on the basis of “we are told” that increasing the pH to 14 would be detrimental to 



operating efficiency.  This is without benefit of understanding the vendor software. No 
basis was provided. 

Condition Report 24590-WTP-GCA-MGT-15-02162, dated 12-08-15, indicated a lack of basis 
for flow rates and vessel sizing, including for caustic scrubber operation. 

• DOE and Bechtel are aware of Caustic Scrubber design problems identified in the recent 
draft LAW Design and Operability Report (factual accuracy is documented in the Record 
of Review forms), specifically: 

Ammonium hydroxide could require removal or flushing (LOP/LVP-18) 

There is no way to remove an accumulation of insoluble solids (LOP/LVP-44) 

The effects from other unit operations on the startup and shutdown have not been fully analyzed 
(LOP/LVP-45) 

There is no direct means to monitor the condition of the packing or mist eliminators within the 
caustic scrubber. 

The design for removal/replacement for waste handling for the caustic scrubber is incomplete 
(LRWH-F-06-V-01). 

In addition, a recent Commercial Grade Dedication (CGD) Audit Report, 15-QAD-0038, 
transmitted to Bechtel on August 6, 2015 specifically calls out findings associated with Premier 
Technologies (the caustic scrubber vendor) and the caustic scrubber itself.  For example: 

“Review of Premier Technologies, Inc. Commercial Grade Dedication Procedure 

The Premier Technologies, Inc. (PTI) CGD procedure, TP-3.4, Commercial Grade Dedication, 
Rev. 5, dated February 23, 2013, contained several instances in which the requirements of BNI 
specification 24590-WTP-3PS-G000-T0019 were not included in the procedure or, if included, 
were optional.  Examples include: 

• Technical evaluation 
• Seismically or environmentally qualified items 
• Method 1 misconceptions 
• Method 2 misconceptions 
• How to deal with other ASME certifications during CGD (PTI Quality Assurance Manual 

1.3). 

BNI did not identify this nonconformance and require correction of the condition by the supplier. 

21. PTI Technologies [Premier Technology Inc.] – CGD 11-80 – ASME SA240, 316L (UNS 
S31603) Plate 

• The PTI CGD Plan, No. 11-80, supporting Purchase Order 99896, for ASME SA240, 
316L (UNS N10276) Plate did not provide sufficient evidence that the plate steal[sic], 
which was being used to fabricate the caustic scrubber vessel, head, and internals that 



form the pressure vessel boundary could perform its safety function.  The CGD plan and 
documentation of testing contained errors, specifically: 
- The technical evaluation used the Boiler and Pressure Vessel Code (B&PVC) UNF-

65 allowance to not perform brittle fracture testing; however, the technical 
evaluation did not discuss or contain the additional evaluation for suitability testing 
that is discussed in the UNF-65 allowance.” 

These examples show that the caustic scrubber is not ready for installation.  DOE and Bechtel 
were aware of these problems before sending the permit change request to Ecology. 

As a result the taxpayer will be paying to have it “fixed” in place later, or there will be pressure 
not to fix it at all. 

TCO/SCR COMMENTS 

Note that the Thermal Catalytic Oxidizer/Selective Catalytic Reduction (TCO/SCR) has 
previously also been called the “SCO,” complicating searches for PIERS and Condition Reports. 

• In 24590-CM-HC4-HXYG-00240-02-00012, Rev 0A, the IQRPE Assessment refers to a 
Rev “A” calculation as input in 4 places (pages 6, 7, 8, and 9).  The calculation is 24590-
LAW-MVC-LVP-00004, Rev. A, LVP-SKID-00002, LAW Thermal Catalytic 
Oxidizer/Reducer, Stress Analysis with ANSYS, including ECCN # 24590-LAW-MVE-
LVP-00001.  Rev “A” design documents are for conceptual design and are not suitable 
for final design or construction. 

• In 24590-CM-HC4-HXYG-00240-02-00012, Rev 0A, the IQRPE Assessment refers to 
24590-LAW-M4C-LOP-00001, Rev. 3, LAW Melter Offgas System Design Basis 
Flowsheets including ECCN # 00003 and 00009 (page 10). However, the remainder of 
the change package, including the References for Data Sheet 24590-LAW-MKD-LVP-
00012, Rev 12, refer to a different document 24590-LAW-M4E-LOP-00009, with the 
same title: LAW Melter Offgas System Design Basis Flow Sheets. The results for NOx 
concentrations differ in these two calculations, but they have the same title.  Neither flow 
sheet is provided in the permit change package.  No dates are given for their publication. 

• In 24590-CM-HC4-HXYG-00240-02-00012, Rev. 0A, the IQRPE Assessment refers to a 
Rev “C” calculation for hydrogen generation – 24590-WTP-M4C-V11T-00004, Rev. 
“C,” Calculation of Hydrogen Generation Rates and Times to Lower Flammability Limit 
for WTP.  Again – a letter revision is not suitable for final design or construction. 

• The TCO/SCR change package does not mention the DFLAW process or project.  This 
project will change the feed to the LAW facility such that the concentrations of key 
components will be changed due to the elimination of additions and dilutions from the 
WTP pretreatment facility.  Concentrations of organics and NO and NO2 in the gas phase 
will likely changes.  As a result, the ability of the LAW TCO/SCR to treat the new 
concentrations and mass flows is unknown.  Further, WTP contract Mod 353 to section 
H, establishes DOE-Directed waste acceptance criteria and design inputs, per letter 15-
WTP-0023.  Contract Mod 353 states that: “It is acknowledged by the parties that 
changes to these critical design inputs may materially impact the Contractor’s ability to 



complete CLIN 2.1 and give rise to relief pursuant to the Changes clause of the contract.” 
DOE has therefore acknowledged that the non-design-basis quality inputs in letter 15-
WTP-0023 may result in changes to the LAW facility, which includes the off-gas system 
and the LAW-TCO.  And these changes are expected to produce rework. 

• 24590-WTP-RPT-PT-005, Rev 7, Flowsheet Bases, Assumptions, and Requirements 
Document (BARD) is cited in the change package as a basis for the WTP RCRA Permit.  
However, this document itself refers to Revision A (Conceptual Design) information in 
several places.  Nor does it address the changes from DFLAW.  Further, the BARD 
contains only “expected” decontamination factors for the TCO (see page 3.3-16), and 
these are fixed values so changes in temperature, which affect the efficiency of the 
catalysts, are not accounted for in the flowsheet calculations (see page 3.3-40). Nor are 
the changes in the off-gas composition accounted for.  The DFs are assumed to be 50 
(reduction of 98% for NO and NO2 no matter what the inputs are. This is an unverified 
assumption. 

Further, Condition Report 24590-WTP-GCA-MGT-15-01819, dated 10-16-15, identified 
a lack of quality assurance requirements for scientific data, which includes many of the 
inputs to 24590-WTP-RPT-PT-005. 

• Mechanical Data Sheet 24590-LAW-MKD-LVP-00012, Rev 15 (see page 11) relies on 
technical reports from off-gas emissions testing using simulants.  However, there is no 
indication that these tests addressed the most challenging conditions per NQA-1 
requirements, so the data used could be non-conservative.  The relationship to DFLAW 
feeds is indeterminate. 

• Mechanical Data Sheet 24590-LAW-MKD-LVP-00012, Rev 15 (see page 11) shows a 
change history for the engineering specification that has multiple changes including an 
unsupported statement that the changes do not affect the design margin (see page 4).  
Page 4 states that there was a decreased off-gas outlet design temperature, but the effect 
on the process margin (ability to react at least/more than 98% of the NOx) was not 
evaluated and no margin analysis was required.  No margin analysis is available for 
DFLAW feeds.  Reducing the catalyst temperature reduces the capacity and efficiency of 
the TCO. 

• Project PIERS and Conditions Reports indicate multiple failures in the TCO design 
including an out-of-business vendor replaced with a “recovery vendor.”  These reports 
include: 

24590-WTP-CRPT-QA-08-623-C, dated 11-12-08, DOH Code Compliance, PDSA,  

24590-WTP-PIER-MGT-09-1520-HLW-TCO, dated 10-08-09, - Quality Level (HLW 
TCO has the same function as in the LAW facility) 

24590-WTP-PIER-MGT-11-1265-C, dated 12-13-11, Fatigue Assessment 

24590-WTP-PIER-MGT-13-0024-C, dated 12-18-12, HLW-TCO PIER – Temperature 
Margin (HLW TCO has the same function as in the LAW facility) 



24590-WTP-PIER-MGT-0351-C, dated 03-12-13, Clearance of the skid not adequate for 
Operations and Maintenance 

24590-WTP-PIER-MGT-13-0511-C, dated 04-30-13, Permit Non-Compliance 

24590-WTP-PIER-MGT-13-0662-C, dated 06-12-13, RVP Procurement Issues 

24590-WTP-PIER-MGT-13-1528-B, dated 01-07-14, New Vendor – Issues with reusing 
the design from a failed vendor 

24590-WTP-PIER-MGT-14-1452, date 07-09-15, Commercial Grade Dedication Issues 
for HLW TCO (same vendor as the LAW TCO) 

24590-WTP-GCA-MGT-16-00030, dated 01-08-16, TCO Functional Test Plan Not 
Reviewed by Operations 

There is no indication in the Permit package that these PIERS/Condition Reports have 
been resolved effectively, and the Bechtel Corrective Actions program is suspect, due to 
multiple prior failures, including multiple improper closures of corrective actions.  
Bechtel was aware of TCO issues before signing permit change request. 

• The draft LAW Design and Operability Report contains recommendations for the LAW-
TCO that have not been addressed, including: 

“An analysis of the thermal loading on the TCO skid should be performed to determine 
whether the materials of construction can accommodate the stresses imposed by the 
thermal cycling.  Although considered unlikely, this analysis may result in redesign of 
Post CD-4 equipment.” 

“Conduct analysis to determine the maximum flow increase that can be accommodated 
by the electric heater to remain above the catalyst operating temperature [this affects 
efficiency and ability to treat organics and NOx].  A new limit on flow rate increase may 
result.” 

”The viability of the current TCO maintenance approach and associated throughput are 
indeterminate.” 

• The Commercial Grade Dedication Audit, 15-QAD-0038, found problems with the new 
LAW-TCO Vendor’s commercial grade dedication.  Example results (there are more) 
include: 

“Review of the commercial grade survey report and checklist for IONEX (24590-WTP-
SSVMATL-13-007, Commercial Grade Survey Report, IONEX Research Corporation, 
Lafayette, Colorado, Rev. 0) in support of the low-activity waste thermal catalytic 
oxidizer (TCO)/reducer skid and ammonia skid identified instances in which the 
documented expectation was not met yet the item was marked as satisfactory.  An 
explanation was not provided as to why the line-of inquiry (LOI) was satisfactory even 
though the requirements were not met.” 



“The CGD plan for the Low-Activity Waste Catalytic Oxidizer/Reducer Skid and 
Ammonia Dilution Skid assembly did not document, through the technical evaluation, the 
critical characteristics representing those characteristics of the item that supported the 
ability of the host equipment to perform the required safety functions during and after a 
design basis accident.  Additionally, the individual CGD plans for the components of the 
skid did not address the need for system performance to meet the safety function during 
and after a seismic event.” 

• A DOE-HQ review of the LAW Hazards Analysis (15-TRS-0017, August 26, 2015) 
found aspects of the Hazards Analysis inadequate, including inappropriate, or 
misclassified candidate hazard controls for the ammonia system. (Ammonia is a reagent 
used in the LAW-TCO). 

• A draft DOE-OIG assessment of the WTP Corrective Action Program concluded (06-03-
15) “it is too early to draw conclusions on the efficacy of the corrective actions taken and 
underway.”  Therefore, changes to the designs as a result of the findings may not be 
effective themselves.  The IG found that DOE “did not ensure that previous Bechtel 
initiatives to address corrective action program implementation problems were fully 
implemented or sustained.” 

LAW HEPA PREHEATER COMMENTS 

• The LAW HEPA Preheater IQRPE report continues to rely on a letter revision pipe stress 
calculation that is not a final design.  24590-CM-HC$-HXYG-00240-01-00010, Rev 0A 
refers to 24590-LAW-P6C-LOP-10016, Rev. E, Pipe Stress Analysis for LOP System 
(Design Calculation).  Letter revisions are not final design documents. 

• The LAW HEPA Preheaters are upstream of the TCO/SCR, so they are exposed to 
untreated and lethal concentrations of NOx (many times the concentration that is 
immediately dangerous to life and health).  See the BARD, 24590-WTP-RPT-PT-02-005, 
Rev. 7, Figure 1.2-3, Page 1.2-7. 

Drawing 24590-CD-POA-MEE0-00003-03-00004, “Immersion Heater Flanged” 
identifies the heated medium as air with “no lethal substances” instead of a process toxic 
off-gas.  See sheet 1. Sheet 3 of this drawing shows the number of commercial grade 
material specifications.  The absence of a commercial grade dedication report in the 
permit package is contrary to the requirement that a final permit contain a description of 
procedures, structures, or equipment used at the facility to prevent undue exposure of 
personnel to dangerous waste, and prevent releases to the atmosphere.  Without a 
commercial grade dedication report, the features needed in the heater to prevent releases 
to the workers cannot be verified as effective.  

VIII.  The Certification Statements are Open to Question 

The managers of Bechtel National Inc. and DOE-Office of River Protection are required by 
WAC-173-303-810 to sign a certification that states: 



“I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
gather the[sic] and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or persons directly responsible for gathering the information, 
the information submitted is, to the best of my knowledge and belief, true, accurate, and 
complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations.” 

What standard does Ecology use for evaluating the value and truthfulness of these signatures? 

IX. In Conclusion  

The LAW TCO/SCR, Caustic Scrubber and HEPA Preheaters should not be installed. 

The Pretreatment DW Permit should be revoked. 

Further construction should stop. 

No further WTP Permit revisions should be made until there is a final DFLAW, LAWPS and 
EMF integrated design.  Ecology’s decision to use a phased approach for permitting should be 
revoked. 

An independent multidisciplinary quality assurance and process audit should be conducted on 
any future WTP permit proposal prior to public review. 

Already installed equipment should be revisited to verify the status of open quality and safety 
problems.  A 100% integrated extent of condition is warranted. 

If this can’t be done, Ecology should consider closing the tank farms as a landfill, with void 
space fill and water intrusion covers.  After all, DOE has proven that the “urgent” risk from the 
waste isn’t really urgent, since their design basis for LAWPS is to put the cesium-137 right back 
in the tanks.  The “urgent” HLW risk isn’t urgent since DOE has proposed delaying HLW 
treatment from 2007 to 2039 (32 years). 

Looking to the future, care should be taken in reviewing the DFLAW design.  In Section B of the 
WTP contract, DOE offers a $9 million incentive fee including $100,000 a month for every 
month that the design is completed ahead of April 30, 2018.  This is an incentive to cut corners, 
and to resist making genuine corrections. 

Prior experience is that DOE has readily paid fee for hastily completed work that was 
incomplete. Schedule was met, fees were paid, and the products were sent back for rework.  
Examples include fee paid for defective vessels; fee paid for resolving the “M3” mixing issue; 
and $4.5 million fee paid for reducing sodium addition in Pretreatment – apparently a reward 
because PT is failed so can’t add any sodium.  Fee was paid in spite of the statement by DOE 
that the sodium reduction milestone was “of no value to the government.” (See Item 9 of CCN-
269659.) 



It is time to stop repeating the same actions, incentives, and permit changes that perpetuate the 
failures and promote needless risk at facility startup. 
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From: Mike <mikeconlan@hotmail.com> 
Date: December 23, 2015 at 3:33:19 PM PST 
To: "Hanford (ECY)" <hanford@ECY.WA.GOV> 
Subject: Ecology proposed changes to WTP design 

Dieter Bohrmann: 
   

1)    Remove all nuclear waste, 
 

2)    Do not allow anymore nuclear waste into the facility, 
 

3)    Replace all the single storage tanks, 
 

4)    Stop all the nuclear leakage entering the Columbia River. 
 

Mike Conlan  
 

Redmond WA  
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From: Judy Pigott [mailto:judster7@comcast.net]  
Sent: Wednesday, December 30, 2015 9:37 PM 
To: Hanford (ECY) <hanford@ECY.WA.GOV> 
Cc: Tom Carpenter <tomc@hanfordchallenge.org> 
Subject: comments  

 
Dieter - I have been following the work at Hanford, and have comments regarding two recent mailings: 

1. Ecology Proposes Changes to Waste Treatment Plant Design: These sound well-directed, AS LONG AS 
they don’t change the schedule/time line of the proposed clean up. If they did extend the clean up, then 
I’d think they, though sounding good, were a delay tactic. 

2. Changes to Part II Permit Conditions and Attachment 9 of the Hanford Site-wide Permit: The 
difficulties here were known before. This seems intended to add another delay. Instead of doing as 
proposed, add resources to the current plan and move forward!  

 
Thank you for giving me the opportunity to give “voice” to my perspectives — Judy 
 
1718 Palm Ave SW 
Seattle, WA 98116 
206-933-6577 (h) 
206-948-0125 (cell) 
 
2015: Awareness of Abundance 
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