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ABSTRACT 
 
This report describes the evaluation methods and results of a chemical safety status assessment of the process 
equipment at the U.S. Department of Energy Hanford Nuclear Reservation Plutonium Finishing Plant.  This 
assessment, designated as the Plutonium Finishing Plant Residual Chemical Hazards Assessment, focused particular 
emphasis on the idle and inactive plant systems, though certain active areas also were examined to the extent that 
these were examined during a previous facility vulnerability assessment completed in 1999.  The Plutonium 
Finishing Plant is located in the 200 West Area of the Hanford Nuclear Reservation that is situated in south central 
Washington State. 
 
The Plutonium Finishing Plant, consisting of several large and small buildings, is a former processing complex.  
Currently, the Plutonium Finishing Plant activities are focused on the stabilization and packaging of plutonium-
bearing materials left from plutonium weapons material processing.  Decontamination and decommissioning 
planning recently has been completed and the Plutonium Finishing Plant is slated for decommissioning to slab-on-
grade. 
 
The assessment effort was initiated to ensure personnel safety, to facilitate safe decommissioning activities, and to 
satisfy a Hanford Federal Facility Agreement and Consent Order Interim Milestone  
M-83-21.  The Hanford Federal Facility Agreement and Consent Order, signed by the  
U. S. Environmental Protection Agency, the Washington State Department of Ecology, and the  
U.S. Department of Energy, is a comprehensive cleanup and compliance agreement for achieving compliance with 
the Comprehensive Environmental Response Compensation and Liability Act of 1980 remedial action provisions 
and with the Resource Conservation and Recovery Act of 1976 treatment, storage, and disposal unit regulations and 
corrective action provisions. 
 
The residual chemical hazards assessment focused on evaluating risk associated with Plutonium Finishing Plant 
process equipment, including tanks, piping, and waste lines that could contain residual chemicals.  Relative risk 
scoring was performed using much the same method as was employed during the previous facility vulnerability 
assessment.  Considerations were given to the potential severity of hazards such as the potential of physical injury to 
humans, potential exposure to humans, and significance of secondary impact.  Another important factor considered 
was the likelihood of occurrence.  The likelihood of occurrence depends on design, operation, containment vessel 
condition, emergency planning and safety basis, and maintenance and inspection.  A mathematical expression was 
developed to quantify relative risk.  The relative risk score was expressed as a numerical product of the two 
quantities representing the severity and the likelihood of occurrence. 
 
No item was found to have a significant risk that required response actions prior to final deactivation.  No relative 
risk score exceeded 15 out of a possible 100 (scores obtained during the previous facility vulnerability assessment 
reached 56).  The final disposition of all residual chemicals residing in inactive process equipment will occur with 
the decommissioning of the Plutonium Finishing Plant complex. 
 
INTRODUCTION 
 
Historically, Plutonium Finishing Plant (PFP) operations involved the recovery and chemical conversion of 
plutonium.  The primary purpose was to provide conversion of plutonium nitrate solutions from the Hanford 
Reservation chemical separations plants into a variety of usable and shippable forms, primarily metal 'buttons' and 
components for nuclear weapons.  As certain process operations were concluded, cleanout actions always were not 
accomplished.  In some cases, no cleanout of vessels and process lines was attempted.  This left residual chemicals 
in some vessels and process lines and resulted in the need for chemical hazard evaluations. 
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An assessment of the chemical hazards of the PFP systems, called the PFP Residual Chemical Hazards Assessment 
(RCHA), has been completed.  This report provides the results of that assessment and is organized in the following 
manner: 
 
  Introduction - provides an overview of the RCHA purpose, scope, and general approach 
  Previous Assessments - provides a brief background on this previous chemical hazard assessments conducted at 

PFP 
  Residual Chemical Hazards Assessment - contains a description of the evaluation criteria and processes used 

during the RCHA 
  Areas Difficult to Physically Inspect - focuses on four areas that posed some difficulties to physical inspections 
  Results of Assessment - provides the results assessment.  No significant risks requiring response actions prior to 

final deactivation found 
  Conclusions - summarizes the results of the assessment. 
 
A separate document contains the listing of process equipment (including tanks, piping, and waste lines) evaluated 
by the RCHA. 
 
Purpose 
 
The RCHA was performed to assess risk relative to human health and the environment, to ensure personnel safety 
prior to decommissioning activities, to provide safety information for personnel performing decommissioning, and 
to satisfy the requirements of the Hanford Federal Facility Agreement and Consent Order [Tri-Party Agreement 
(TPA)] (89-10, Ecology, et.al.) Interim Milestone M-83-21, which states: 
 

“Submit to the Washington State Department of Ecology a PFP residual chemical hazards assessment as a 
primary document.  The subject document will list the processing equipment including tanks, piping, and 
waste lines that may contain residual chemicals and an evaluation of the associated hazards.  The document 
will describe the evaluation, criteria, and process.  It will also categorize the items based on risk to human 
health and the environment, include considerations on whether response actions are required, and provide a 
schedule for actions necessary to address significant risks prior to final deactivation.  The methodology for 
defining the categories will be described in the document.” 

 
Therefore, the requirements of TPA Interim Milestone M-83-21 include the following: 
 
  Listing processing equipment (including tanks, piping, and waste lines) that might contain residual chemicals 
  Evaluating the associated hazards of equipment containing residual chemicals 
  Documenting the evaluation criteria and process used 
  Categorizing items relative to risk to human health and the environment 
  Determining which items require response actions prior to final deactivation 
  Providing a schedule for any response actions required prior to final deactivation. 
 
Scope 
 
PFP consists of one primary processing building (the 234-5Z Plutonium Finishing Facility) and several ancillary 
buildings.  Of these structures, the process facilities were reviewed in detail for this assessment because these 
buildings contain the chemical process equipment.  Non-process buildings were not emphasized because of their 
administrative or vault storage purpose and lack of residual chemicals. 
 
The scope of the RCHA was to include all inactive process system elements at PFP that could contain residual 
hazardous chemicals.  These items consisted of all items identified at PFP during a previous facility vulnerability 
assessment (FVA) (HNF-3262) completed in 1999, items added during the RCHA plant physical inspections, and 
items identified as a result of a PFP process vessel review.  Although inactive systems were emphasized, certain 
active system components were included in the scope of the RCHA, if those components previously had been 
identified in the FVA.  Remaining active systems were not examined as these are managed under permit conditions 
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or work packages, procedures, and policies consistent with the Fluor Hanford (FH) Integrated Environmental, Safety 
and Health Management System. 
 
The scope of this assessment includes identification of hazards and vulnerabilities relative to risk to human health 
and the environment that exist at PFP as a result of the chemicals remaining in the inactive systems in the former 
processing areas.  This assessment also includes evaluation of the reactive nature of the chemical, as well as the risks 
associated with changes to chemicals due to aging, evaporation or leakage, and inadvertent combination with 
chemicals in associated systems.  Changes in system configuration were noted on a graded approach and the 
condition of vessels was considered in the evaluation as needed. 
 
Approach 
 
To accomplish a comprehensive assessment, a team of safety, process engineering, chemical engineering, and 
technical specialists was assembled.  The scope of the assessment was defined and team members were divided into 
two groups:  the physical inspection or ‘walkdown’ team and the vessel inventory team. 
 
The physical inspection team began with an item-by-item examination of the results from the previous FVA with 
particular attention to conditions that had received relatively high (less favorable) rankings.  This beginning was 
selected as a sensible approach to establishing a basis for review.  Additional items were added to the RCHA scope 
of work as a result of plant walkdowns and an extended vessel inventory.  Areas difficult to physically inspect were 
researched separately for work plans and work packages that described their shutdown configuration.  The vessel 
inventory team combined existing vessel lists and reviewed engineering drawings and plant documents.  Vessel 
information was incorporated into the physical inspection team scope of items to evaluate. 
 
PREVIOUS ASSESSMENTS 
 
Prompted by a chemical explosion in one of the PFP processing facilities, the 236-Z Plutonium Reclamation Facility 
(PRF), in May of 1997, FH began a series of efforts and initiatives to identify the cause(s) of the event and to 
enhance management and operating systems to minimize the possibility of a similar occurrence. 
 
The following four major chemical and radiological vulnerability assessments at PFP have been conducted since 
1997. 
 
  Hydroxylamine Nitrate Assessment, June 1997 

Hydroxylamine nitrate stored at all areas was located and disposed or treated.  Plant walkdowns were conducted 
to identify other potentially reactive chemicals in storage and to ensure that the storage conditions did not 
present hazards. 
 

  Chemical Hazard Assessment, August 1997 
The purpose of this assessment was to conduct a complete chemical inventory assessment.  The scope included 
identification of hazards and vulnerabilities existing at PFP "as a result of the chemical properties of materials 
remaining at the facility" through reactivity or changes because of aging, evaporation, leakage, or inadvertent 
contamination.  This information was assembled into data packages that were reviewed by plutonium process 
support laboratory chemists to confirm that all chemicals listed, and combinations of chemicals, had no 
additional vulnerabilities introduced through changes in physical or chemical properties. 
 

  DuPont independent review of potentially dangerous chemicals, March 1998 
DuPont Safety and Environmental Management Services was contracted to conduct an independent review of 
potentially dangerous chemicals.   
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  Facility Vulnerability Assessment, January 1999 
The FVA was planned and designed specifically to identify conditions not adequately understood and analyzed 
or that did not have adequate controls that could endanger the health and safety of personnel and the public 
through injury or exposure to hazardous chemical or radiological material.  The FVA, intended to provide a 
one-time evaluation of plant conditions, was initiated in 1998 and completed in 1999.  The methodology used 
for the FVA is essentially the same methodology used for the RCHA (DOE-0285-FP). 

The FVA required data information at two levels.  At the facility level, the data and information collected for 
the FVA related to asset ownership and identification; the adequacy of inspection, maintenance, and operation; 
configuration control; personnel training; and the lessons learned program.  At the containment vessel level, the 
following categories of data and information were collected: 
 
• Containment vessel ownership and identification 
• Characteristics of vessel (e.g., capacity, construction material, and application) 
• Characteristics of contents (e.g., name, concentration, volume, and compatibility) 
• Quality of characterization data for level of confidence and need for additional data 
• Hazard characteristics of containment vessel contents 
• Relative risk ranking factors for severity and likelihood of an occurrence 
• Recommended additional controls 
• Immediate and long-term corrective actions. 
 
Certain categories of data and information collected, i.e., quality of data, reactivity hazard, and other risk 
ranking factors, each were defined further in such a way as to assign numerical values to the categories.  A 
method for numerical evaluation of relative risk also was developed. 

 
RESIDUAL CHEMICAL HAZARD ASSESSMENT 
 
The RCHA combined two efforts to provide the material contained in this report.  First, a vessel inventory was 
undertaken.  This effort collected vessel information from various previously prepared databases and included a 
review of select engineering drawings and personnel interviews.  Second, all items were inspected physically (areas 
difficult to inspect are noted later), records reviews were conducted, current conditions evaluated, and engineering 
personnel were interviewed.  Items identified during the inventory effort that were not included previously in the 
FVA also were inspected.  Therefore, the general approach was as follows: 
 
  Assess items using physical inspections, research, and interviews 
  Assess the PFP vessel inventory for completeness ensuring complete coverage of items 
  Identify any new vulnerabilities and evaluate associated hazards 
  Identify any items with significant hazards 
  Prescribe mitigation actions and schedules as necessary prior to final deactivation activities. 

 
A database containing information on each process equipment items was complied.  This database included 
pertinent information from the previous FVA and additional information obtained during the plant walkdowns 
and from the document searches that were performed on select items.  Each item’s entry also provided process 
equipment descriptions, locations, associated chemicals, equipment status, system controls, and relative risk 
score.  Because of the sensitive nature of the information contained in the database, specifics related to the 
RCHA are provided in a separate document. 
 
Establishment of Evaluation Criteria  
 
Relative risk scoring was performed using much the same method as the previous FVA.  Each item was evaluated 
based on a severity ranking factor and a likelihood ranking factor.  It was noted that there was an improvement in 
the data quality knowledge as a result of physical inspections and records review and research; therefore, the quality 
of characterization data (safety characterization determination) was rated as ‘1’ for all systems (the FVA had data 
quality numbers from 1 to 5).  This value of ‘1’ reflects the current high level of confidence in the information as a 
result of the physical inspection of all items and, for those items that were difficult to inspect, reflects the confidence 
in the information researched.  Each item was reviewed against the eight criteria (described in the following 
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sections) drawn from the previous FVA evaluation, where risk is based on severity and likelihood.  Table I provides 
a description of the severity and likelihood criteria.  The hazard characteristics of material (described below) were 
evaluated using the FVA criteria, with current knowledge. 
 
The quantity representing the severity of an occurrence was the sum of values for data quality, hazard group, and for 
each of the three severity factors.  The number for likelihood was developed in the same manner. 
 
The final relative risk ranking score is a product of appropriately normalized values for severity and likelihood and 
is determined as shown in Figure 1.  A lower number is considered better, i.e., safer than a higher number.  Both the 
RCHA and the FVA scoring criteria ranged from a minimum score of 2 through 100.  This spread was established 
deliberately to provide good relative ranking of the data.  To account for items that currently are removed from the 
system and shipped, or awaiting shipment (and thus cause zero risk), the score criteria were modified to provide a 
score of ‘0’. 
 
The RCHA team, which has extensive experience with chemicals and their use at PFP, evaluated items based on the 
following concepts:  (1) knowledge of the reactions that occurred in the processes, (2) information on reaction rates, 
(3) the conditions required for the reactions, and (4) the conditions that affect reaction rates. 
 
Severity Ranking Factors 
 
The following factors, in addition to data quality and hazard characteristics of material, were considered to influence 
the severity of consequences resulting from the loss of control of material, such as through an uncontrolled reaction 
or a leak release. 
 
  Potential for human injury.  Considerations included accessibility to personnel, number of persons potentially 

affected, and expected severity. 
  Potential for human exposure.  Considerations included equipment location relative to people, number of 

persons potentially affected, and likely exposure scenarios. 
  Potential and significance of secondary impact.  Considerations included other systems, structures, and 

components that could magnify consequences, e.g., fixed radioactive contamination, safety-critical systems, and 
ventilation systems; and considerations, such as distances or barriers between systems, and hazard 
characteristics of materials impacted. 

 
Likelihood Ranking Factors 
 
The following factors, in addition to data quality and hazard characteristics of material, were considered to influence 
the likelihood of occurrences involving the loss of control of a material. 
 
  Design.  Considerations included safety features, as applicable; e.g., pressure relief, secondary containment, air 

filtration, hydrogen mitigation, shielding, and seismic capacity. 
  Operation.  Considerations included whether the vessel and any ancillary equipment are operated as designed, 

per manufacturer’s specifications (including design life), and within the documented safety envelope. 
  Containment vessel condition.  Considerations included integrity testing, protection from corrosion, 

modifications that potentially degrade integrity, and visual condition. 
  Maintenance and inspection.  Consideration included whether preventive maintenance and inspections are 

scheduled regularly and implemented. 
  Safety authorization basis, emergency planning, and other programmatic controls.  Considerations included 

whether the configuration of the containment vessel and ancillary equipment adequately is documented, 
reviewed, and approved; and whether it is subject to established programs, such as for inventory control, 
standards and requirements identification, authorization basis, fire protection, and emergency planning. 
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Hazard Characteristics Of Material 
 
During the RCHA, material in a containment vessel once again was assigned to one or more of the four hazard 
groups based on the reactivity hazard, as identified during the FVA: 
 
  Group (1):  explosive, unstable reactive, unstable over time (e.g., because of aging in storage or contamination 

during use), and organic peroxides [29 Code of Federal Regulations (CFR) 1910.1200] 
  Group (2):  pyrophoric, water reactive, flammable gas, fissile materials (29 CFR 1910.1200) 
  Group (3):  corrosive and highly toxic materials (29 CFR 1910.1003, 1017, 1044-50) 
  Group (4): all other materials (generally not very reactive), maybe flammable or toxic. 
 
Each group was given a group score: Group (1) – 16, Group (2) – 9, Group (3) – 4, and Group (4) – 1. 
 
 

 
 

Tank Designation:
Group One Group Two Group Three Group Four

   
II.A.4  Safety Characterization 
Determination (confidence in 
data)

Score (1 - 5)

CONTROL FACTORS

Score (1 - 5)

A1. Physical Injury Potential to 
Humans

FINAL SCORE = 
SEVERITY  X  
LIKELIHOOD:

A2.  Exposure Potential to 
Humans

A3. Significance of Secondary 
Impact

Severity: Likelihood:

( B1 + B2 + B3 + B4 + B5 + Haz Class [16,9,4,1] + 2 x IIA4) /5.1 x IIA4) + A1 + A2 + A3 + Haz Class [16,9,4,1] ) / 4.1

B1. Design

B4.  Emergency 
Planning and Safety 
Basis

HAZARD GROUP

B5. Maintenance and 
Inspection

B3. Containment Vessel 
Condition

B2. Operation
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Figure 1.  Scoring Worksheet. 
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Table I.  Severity and Likelihood Criteria. 
 

Value of Severity and Likelihood Factor 
 

 
Evaluation Factors 

 
 

5 3 1 
SEVERITY    

A1.   Physical Injury Potential To 
Humans 

Capable of damaging a limb, vision, or 
hearing.  Capable of initiating a heart attack 
to a surprised person who is prone to heart 
attacks.  Capable of second- or third-degree 
skin burns.  Victim would need help getting 
to an eyewash or safety shower. 

Victim would require nothing beyond first aid 
treatment.  Victim could reach nearest eyewash or 
safety shower unassisted. 

Essentially none. 

A2.   Exposure Potential To Humans Could release gases, mist, or powder that 
threaten lives of those in same air space if 
inhaled.  Also includes release of irritants. 

Could release gases, mist, or powder that should not 
be inhaled, but are not irritants or life-threatening. 

Essentially none. 

A3.   Significance of Secondary Impact Capable of damaging safety systems or other 
equipment, not necessarily causing 
catastrophic failure of equipment.  Cleanup 
is complicated. 

Capable of releasing chemicals that corrode other 
systems slowly.  Cleanup requires personnel 
protective equipment, but is not really difficult. 

Any released chemical(s) do not corrode 
other vessels.  Cleanup is routine. 

LIKELIHOOD    
B1.  Design Bad material of construction.  Unvented tank 

that could generate high pressures.  Vented 
tanks where venting obviously is not 
adequate. 

Vented tank that could generate gases and heat 
rapidly, but vent is expected to be adequate.   

Heat and pressure generation very 
improbable in planned use. 

B2.  Operation Space occupied frequently.  Chemical(s) 
more reactive and/or reacts more vigorously. 

Space occupied infrequently.  Chemical(s) not very 
reactive and/or not as vigorously reactive. 

Vessel or space not used at all or very 
seldom.  Chemical(s) cannot start any 
dangerous reaction. 

B3.  Containment Vessel Condition Container integrity questionable.  High 
pressure could be generated. 

Container integrity adequate.  High pressure cannot 
be generated. 

Container integrity is good and expected 
to stay that way. 

B4.  Emergency Planning and Safety 
Basis 

Difficult or slow to take countermeasures 
when abnormal conditions are noticed. 

Countermeasures available and easy to implement. Not expected to generate any kind of 
emergency response. 

B5.  Maintenance and Inspection Inspections needed at least weekly.  Repairs 
needed more often (months apart) because of 
the other factors.  Violation of Washington 
(State) Industrial Safety and Health 
Administration/Occupational Safety and 
Health Administration. 

Inspections needed monthly-quarterly.  Repairs 
expected to be needed seldom (years apart). 

Routine inspections will be done, but 
repairs not expected to be needed. 
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Identification Of Vessels 
 
As part of the RCHA, a PFP vessels inventory was conducted.  Vessel information from this inventory was shared 
with the physical inspection team conducting the process equipment inspections and evaluations to ensure all 
inventoried vessels were evaluated. 
 
This effort began with a review and consolidation of several existing databases that included PFP vessels.  The 
existing databases were obtained from the following: 
 
  Facility Vulnerability Assessment 
  Chemical Hazard Assessment 
  Previous PFP vessel inventory 
  PFP Chemical Management System. 
 
Each of these databases was queried electronically, or if necessary, hand reviewed for mention of vessels.  Once 
consolidated, the resultant vessel information comprised a more complete compilation of PFP vessels. 
 
Along with consolidating the existing databases, the vessel inventory included the review of engineering drawings, 
current and historical documents, and select personnel interviews. 
 
Hundreds of engineering essential drawings were reviewed.  A piping and vessel design specialist with  
39 years of Hanford Reservation experience assisted in this review.  Documents examined included process and 
safety analysis reports (HNF-SD-CP-SAR-021). 
 
Vessel information obtained from the complied databases, engineering drawings, and document searches was 
reviewed by PFP plant cognizant engineers and by selected long-time PFP personnel with combined experience 
covering the years from 1960-1973, 1977, 1981, and 1984-1997. 
 
Generally, vessels identified were not piping but some pipe segments known as 'pencil tanks' had vessel 
designations and therefore were included as vessels.  Also, some engineering support drawings were reviewed.  
Inactive systems are most likely to appear on support drawings.  To obtain greater inactive system information, such 
as might be found in support drawings, various historical documents were reviewed for vessel references. 
 
The vessel information was shared with the physical inspection team for incorporation in their process equipment 
inspections and evaluations. 
 
Process Equipment Inspections 
 
The physical inspection team evaluated items using physical inspections, document research, engineering 
evaluations, and interviews. 
 
RCHA items were inspected physically for review to the practical extent afforded by access and visibility 
restrictions.  The walkdowns involved looking at the equipment piece, vessel, or glovebox.  Pipelines to and from 
the item also were inspected.  Finally, the area around each item was inspected for secondary problems or mitigating 
barriers.  Conditions offering possibilities for unfavorable interactions included overhead sprinkler lines, another 
vessel, or other nearby chemical transfer lines.  Possible mitigating barriers could include a nearby safety shower, a 
dike for containing spills, blanked ports on a glovebox, or the glovebox itself as sealed containment.  An important 
secondary problem to be addressed in several locations was the potential for a leak to occur, and for the leaked fluid 
to pick up or gather and transport radioactive material as the liquid would flow through the various floor or ceiling 
partitions to occupied compartments below. 
 
All the RCHA items were visited during the walkdowns with two exceptions.  The 242-Z Waste Treatment Facility 
and the 236-Z PRF process canyon could not be accessed.  These two major areas and two smaller locations (the 
remote mechanical A [RMA] line tank III and radioactive acid digestion unit [RADTU] both within the 234-5Z 
Facility) mentioned in the FVA were difficult to physically inspect because of their conditions, which involved high 
contamination levels, presence of chemicals, or lack of a practical access.  Visibility into some equipment associated 
with the RMA line task III and RADTU was limited.  The evaluations for these areas follow. 
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In addition to the physical inspections conducted for each RCHA item evaluated, an extensive records review was 
conducted for certain items using a graded approach and these records as well as current pictures were placed in data 
packages.  These records were used to document existing conditions; record mitigation measures already taken to 
reduce risk, such as tank removals, tank emptying and flushing, line draining and flushing, and valve controls; and 
to identify planned future mitigation efforts.  Records reviewed included, but are not limited to, the following: 
 
  Facility Vulnerability Assessment 
  Work packages 
  PFP Facility Safety Analysis report 
  Chemical Hazard Assessment 
  Historical and recent photographs 
  Process flow sheets 
  Process documentation 
  Maps and specification drawings 
  Engineering and operations log books 
  Letter books. 
 
Pertinent records have been placed in a data package for most RCHA items.  Also included in the data packages are 
pictures of current conditions where possible.  Data represent a graded approach, i.e., there are less data for items 
with less relative risk than for those items with greater relative risk.  Because of the graded approach, data packages 
do not exist for each RCHA item. 
 
AREAS DIFFICULT TO PHYSICALLY INSPECT 
 
Some areas were difficult to physically inspect or had limited visibility into certain equipment.  Equipment 
containing chemical hazards is all enclosed within gloveboxes or containment walls.  These areas included the 
RADTU, 242-Z Facility, the RMA line task III, and the PRF process canyon. 
 
Radioactive Acid Digestion Unit 
 
RADTU, located in the 234-5Z Building, was an extension and scale up of experimental acid digestion technology 
that began in the 1960s and was conducted at the Hanford Engineering Development Laboratory (HEDL) through 
the 1970s.  Acid digestion is a chemical process developed to reduce the volume of combustible organic waste by 
converting the waste to gaseous effluents and stable solid residues for efficiently recovering plutonium from the 
waste.  Up to 99 percent of the plutonium was removed from waste with this process. 
 
In May 1981, HEDL was directed by the U.S. Department of Energy to place RADTU in a safe shutdown status by 
the end of fiscal year 1981 and transfer maintenance and custodial responsibilities to Rockwell Hanford Operations.  
Before the transfer, Rockwell Hanford required HEDL to perform cleanout and removal activities. 
 
The remaining RADTU facilities were inspected during the TPA Interim Milestone M-83-21 vessel inventory 
walkdowns.  Waste materials, chemical residuals, and glovebox conditions were observed.  Visibility into certain 
gloveboxes was limited.  Because of the lack of credible potential for significant reactions, mitigation activities in 
the RADTU can safely await decontamination and decommissioning (D&D). 
 
242-Z Waste Treatment Facility 
 
The 242-Z Facility was used at various times for several small-scale waste treatment processes and the recovery of 
americium, which was the last process run in the facility.  The facility processes have been shutdown since an 
explosion that occurred in an ion exchange column in 1976.  As a result of the explosion, there was extensive 
contamination of the process area with Pu, resin, and nitric acid.  These contaminants were later fixed-in-place with 
an organic fixant.  Entry into the 242-Z Facility is prohibited. 
 
The 242-Z Facility structure, in conjunction with the ventilation systems, forms a confinement system designed to 
mitigate the release of hazardous material should a barrier fail.  The ventilation systems complete the confinement 
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system by providing a controlled, continuous flow of air from the environment into the various building areas, 
through high-efficiency particulate air (HEPA) filters, and back to the environment.  Supply air is provided to the 
rooms through the 234-5Z Building supply plenum, while air is supplied to the gloveboxes and process cells through 
HEPA filters installed near the floor.  Rooms, gloveboxes, and process cells normally are maintained at negative 
pressures relative to the atmosphere to prevent the movement of airborne material out of the facility.  Exhaust 
ventilation air from the rooms pass through single-stage testable HEPA filters before reaching the 234-5Z Building 
E-3 HEPA filters (also single-stage).  Glovebox and process cell exhaust air first is filtered by a single-stage testable 
HEPA filter in the 234-5Z Building, and is filtered through the two-stage, testable E-4 filters also located in 234-5Z.  
Both streams exhaust to the 234-5Z Building plenum and the 291-Z-1 stack.  All electrical power to the facility has 
been disconnected. 
 
All of the organic material in 242-Z Facility was stored in the W-4 tank from 1979 until removal and disposal in 
1982.  No documentation has been found to date to support flushing of lines/tanks.  The 1982 conditions remain.  
The organic fixant used to coat many of the facility surfaces to fix contamination in place is an organic liquid that 
dries to hard film.  A video taken in 1989 did not verify chemical inventories; the film showed that a layer of sludge 
was present on the tank room floor in a few localized areas. 
 
While some residual chemicals remaining in the 242-Z Facility might be reactive, the small amount and segregation, 
along with the lack of external heating, makes a catastrophic reaction very unlikely. 
 
Remote Mechanical A Line Task III 
 
The complete RMA Line, located in the 234-5Z Building, converted plutonium from a liquid nitrate form into 
finished metal components for nuclear weapons assemblies.  Task III was the reduction segment of the plutonium 
conversion process. 
 
The RMA Line operated for continuous intervals and intermittently from 1952 to 1976, when the line was placed in 
ready standby status.  The RMA Line stabilization run occurred in 1979.  A certain amount of cleanup was 
performed and metal plates were placed over many of the glovebox ports.  In 1983, Rockwell Hanford Operations 
completed terminal cleanout of the RMA Line. 
 
Each cleanout record was reviewed for the RCHA.  All of the required actions were completed and signed off by 
Production Operations, Research and Engineering, Health, Safety & Environment, and work supervision and 
therefore mitigation activities can be deferred safely until D&D. 
 
Plutonium Reclamation Facility Canyon 
 
The PRF process was an improvement on the previous recovery of uranium and plutonium by extraction methods in 
its use of a continuous organic treatment and recycle process, remote operation, use of geometrically favorable 
equipment (rather than administrative controls) to ensure nuclear safety, and its capability to partition plutonium and 
uranium.  The main internal structural feature of the PRF was a process equipment cell known as the canyon.  PRF 
processes were conducted in stainless steel gloveboxes located on both sides of the canyon.  The canyon and 
glovebox floor areas are inaccessible to personnel. 
 
Operations began in 1964.  In the years that followed, PRF underwent a series of modifications to improve 
performance, enhance safe operations, and to respond to mission changes.  The PRF shutdown in 1973, again in 
1975, and in 1976 for maintenance upgrades, for review of criticality prevention specifications and procedures, in 
response to a strike by onsite union workers, and in response to an explosion in the 242-Z facility.  Shutdown 
continued for 19 months during which all nitrated resin at the facility was disposed.  A campaign to cleanup the 
process hoods and the canyon floor occurred in 1978 and 1979.  D&D planning also began in 1978 followed by 
operability and viability assessments in 1979.  A period of intensive upgrades and modifications ensued during 1982 
to 1984.  There were three process campaigns in the 1980’s with maintenance and equipment upgrades occurring 
between each. 
 
Supporting the change in the Hanford Site mission from production to waste cleanup in 1989, plans were made for 
the PRF to stabilize PFP process residuals.  To support stabilization, the PRF tanks were drained and cleaned out.  
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Agreements with Hanford Site regulators prevented restart for the stabilization campaign, and the PRF never 
operated again. 
 
Removal of the PRF tanks and lines can wait safely until final D&D because of the lack of credible significant 
reactions in the PRF. 
 
RESULTS OF ASSESSMENT 
 
An important result of this assessment was that the RCHA team found no items that pose significant risk.  
Furthermore, RCHA items were found to have low relative risk values.  None of the items require a response action 
prior to final deactivation.  No current relative risk ranking scores exceed 15 out of a possible 100 (FVA scores for 
PFP items reached 56). 
 
Three bar charts (Figures 2 thru 4) show the severity and likelihood distributions of current RCHA items at PFP.  
The 1 to 10 scales of the previous FVA were used to determine severity and likelihood scores.  Given the high 
confidence in data, all data quality factors were assessed to be ‘1’ and the current hazard group number was used in 
conjunction with the severity and likelihood scores of the new evaluation.  All but 25 items have likelihood and 
severity scores of less than 3. 
 
The RCHA items were classified into three categories: (1) ‘high priority’, (2) ‘other/work scheduled’, and (3) 
‘deferred’. 
 
  High Priority:  Because of the low relative risk values of all RCHA items, the high priority classification is not 

used to delineate items as having a significant risk or as requiring response actions prior to final deactivation.  
High priority items (Figure 2) have been determined through the relative risk values or engineering judgment to 
warrant completion in the near term.  These items require passive controls to ensure personnel safety and 
mitigation of the condition was judged to be the most prudent action. 

 
  Other/Work Scheduled:  Other/Work scheduled items are those items scheduled for work as part of PFP’s cost 

effective work practices.  Other/Work scheduled items include items that have been removed or awaiting 
shipment (relative risk value of ‘0’) or mitigated to a safe configuration until D&D.  All other/work scheduled 
items (Figure 3) have been reduced to likelihood scores of less than 3 and severity scores of less than 6. 

 
  Deferred:  Deferred items include items with likelihood or severity scores of less than 6.  These items are 

judged as items that pose minimal relative risk and the removal can be deferred safely until D&D.  If these 
items are deferred for removal until later than fiscal year 2009, the items still do not pose sufficient threat for 
earlier mitigation efforts.  Deferred items are shown in Figure 4.  Only 12 items on the deferred list are of 
likelihood or severity scores of 3 up to, but not including, 6. 

 
Many items initially were given higher relative rankings during the FVA because of uncertainties in chemical 
composition or volume and the determination to be conservative in assessing potential chemical hazards.  In some 
cases, the recommended samples have been taken and analyzed, and the analytical data confirmed the contents were 
of lesser or no hazard.  The additional information allowed the RCHA team to eliminate the uncertainties and place 
such items in a relatively lower hazard category.  In other cases, the RCHA review by PFP personnel with extensive 
plant knowledge and experience has clarified and changed the perception for potential reactions.  Reasons for such 
refinements include:  (1) the chemicals present in the system now are known to have low potential for interaction, 
(2) the process condition that could cause a reaction is no longer present, or (3) a vessel within a glovebox is 
confirmed to be empty, and the chemical supply lines are blanked off at the glovebox, thereby preventing the 
chemical reactions postulated in the FVA. 
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Figure 2.  High Priority Items. 
 
 
 
 

 

Figure 3.  Other/Work Scheduled Items. 
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Figure 4.  Deferred Items. 

 
 
 
CONCLUSIONS 
 
The PFP RCHA has been completed.  The assessment was performed to ensure that chemical hazards associated 
with inactive process equipment would not endanger the personnel, to facilitate the safe decommissioning of PFP, 
and to satisfy the requirements of TPA Interim Milestone M-83-21.  The RCHA meets the conditions of the interim 
milestone through the following: 
 
  Listing inactive processing equipment that may contain residual chemicals 
  Evaluating the associated hazards of equipment containing residual chemicals 
  Documenting the evaluation criteria and process used 
  Categorizing items relative to risk to human health and the environment 
  Determining which items require response actions prior to final deactivation.  None required 
  Providing a schedule for any response actions required prior to final deactivation.  None required. 
 
The scope of the RCHA included all items identified in the FVA and additional items discovered during physical 
inspections of the buildings and records reviews.  The total of 309 items were evaluated during the assessment using 
the criteria and methodology described in this report.  No items posed a significant risk or required response actions 
prior to final deactivation.  Relative risk values did not exceed 15. 
 
A total of six PFP items were identified as high priority items because of the relative risk values or to engineering 
judgment. 
 
The final disposition of all residual chemical residing in inactive process equipment will occur with the 
decommissioning of the PFP. 
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