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Executive Summary 

On May 9, 2017, a portion of the PUREX Tunnel 1 roof structure was observed to have 
collapsed into the tunnel below.  The results of engineering evaluations indicated that both 
PUREX Tunnels were at high risk of collapse due to decades of water infiltration and exposure 
to radioactive equipment stored within.  In response to these findings, CH2M Hill Plateau 
Remediation Company requested a risk assessment be conducted for other legacy aging below-
grade cribs and tanks across the Hanford Site Central Plateau in order to prioritize which aging 
structures are most prone to risks from structural degradation or collapse.  This report documents 
the risk assessments and focuses on below-grade structures located within the Central Plateau of 
the Hanford Site.  These legacy structures include cribs, trenches, tanks, and vaults that were 
constructed prior to PUREX Tunnel 1 (constructed in 1956). 

This risk assessment uses a weighted scoring methodology to prioritize structures for further 
evaluation and action planning.  Two groups of scoring criteria are used: Probability of Failure 
and Consequence of Failure.   Each criterion is weighted based on its significance compared to 
the other criterion.  Scores are assigned for each criterion then combined using the weights into 
overall risk score for each structure.  The risk scores are then normalized and ranked to develop a 
relative ranking of the structures as shown in Table ES-1.  The structures identified in Table 
ES-2 are the highest ranked structures in each group of structures and should be evaluated further 
for structural stability and recommended actions. 
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Table ES-1.  Ranked Normalized Scoring Results. 

Group Structure Normalized 
Risk Score 

T2 241-Z-361 0.63 

C5 216-Z-9 0.58 

C1 216-Z-1 0.45 

C1 216-Z-2 0.45 

T3 241-Z-8 0.38 

C4 216-Z-7 0.29 

C3 216-Z-6 0.28 

O1 PUREX Deep Bed Filters 0.27 

C1 216-T-32 0.26 

C1 216-T-7 0.25 

C1 216-B-7A/B 0.25 

T1 241-T-361 0.25 

T1 241-B-361 0.23 

T1 241-U-361 0.23 

C1 216-B-8 0.23 

O2 REDOX Sand Filter 0.22 

C1 216-U-8 0.22 

C1 216-T-8 0.21 

C1 216-T-19 0.20 

C1 216-Z-5 0.20 

O3 241-CX-70 0.20 

C1 216-B-10A/B 0.17 

C2 216-B-12 0.16 

C1 216-B-9 0.16 

C1 216-U-1 0.16 

C1 216-U-2 0.16 

C1 216-T-6 0.15 
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Table ES-2.  Highest Priority Structures in Each Group for Further Evaluation. 

Group Structure Normalized 
Risk Score 

T2 241-Z-361 0.63 

C5 216-Z-9 0.58 

C1 216-Z-2 1 0.45 

T3 241-Z-8 0.38 

C4 216-Z-7 0.29 

C3 216-Z-6 2 0.28 

O1 PUREX Deep Bed Filters 0.27 

T1 241-T-361 0.25 

O2 REDOX Sand Filter 0.22 

O3 241-CX-70 2 0.20 

C2 216-B-12 2 0.16 
1. 216-Z-1 Crib has the same score as 216-Z-2; however, 216-Z-1 has 

already failed. 
2. These structures are the only structures in their group and have 

already experienced some subsidence or cave-in.  The extent of the 
cave-in is unknown and there is continued risk of additional cave-
ins; therefore, these structures will be evaluated further. 
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1.0 INTRODUCTION 

On May 9, 2017, a portion of the PUREX Tunnel 1 roof structure was observed to have 
collapsed into the tunnel below, exposing the hazardous contents it contained to open air.  Due to 
the nature of the collapse and the immediate response actions of site personnel, the incident did 
not result in the release of contamination.  Following the collapse and emergency response 
actions at PUREX Tunnel 1, structural engineering evaluations were conducted for PUREX 
Tunnel 1 (CHPRC-03364, PUREX Tunnel 1 Engineering Evaluation) and the adjacent PUREX 
Tunnel 2 (CHPRC-03365, PUREX Tunnel 2 Engineering Evaluation) to determine the cause and 
likelihood of additional collapse events at either of the PUREX Tunnels.  The results of those 
engineering evaluations indicated that both PUREX Tunnels were at high risk of potential 
collapse.  In response to these findings, CH2M Hill Plateau Remediation Company (CHPRC) 
requested a risk assessment be conducted for other legacy aging below-grade structures across 
the Hanford Site Central Plateau in order to prioritize which aging structures are most prone to 
risks from structural degradation or collapse. 

From the earliest days of operations at the Hanford Site, underground structures were constructed 
to manage liquid waste discharges from processing activities.  These underground structures 
consisted of cribs, trenches, and tanks constructed using wooden timbers, metal, or concrete to 
manage liquids or discharge them into the underlying soil.  Liquid waste discharges from 
processing activities resulted in chemical and radiological contamination of the underground 
structures and adjacent soils, presenting a significant challenge for long term management and 
closure.  This challenge is exaggerated by the age and construction methods for several 
underground structures (some having been in service for more than 70 years) which increases the 
risk for potential collapse. 



RL-40 Aging Structures Risk Assessment 67569-RPT-001, Revision 2 

 2 
 

 

Figure 1-1.  Location of Hanford Site and PUREX Tunnels. 
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2.0 SCOPE 

This evaluation will focus on below-grade structures located within the central plateau of the 
Hanford Site (see Table 2-1).  These legacy structures (shown in Figure 2-1) include cribs, 
trenches, tanks, and vaults constructed of similar materials (timber, concrete, and steel) and were 
constructed prior to PUREX Tunnel 1 (constructed in 1956).  This evaluation will review the 
history and construction information for each structure to determine the likelihood of a future 
collapse.  Additionally, an exposure risk evaluation will be conducted through reviewing historic 
waste information for each structure.  The two evaluations will be combined to determine which 
structure(s) poses the greatest risk to human health and the environment in the event of a 
collapse.  For additional details on the methodology employed in this evaluation, see Section 3.0. 

This evaluation does not include structures such as abandoned septic tanks, dry wells (also 
known as underground injection control wells), abandoned sanitary and process sewer manholes, 
piping, retention basins, and pipe/rock cribs.  These below grade structures were determined to 
be either largely non-radiological, contain low radiological inventories, and/or pose little to no 
collapse potential due to minimal subsurface void space. 

2.1 Summary of Evaluated Structures 

The following sections provide a brief description for each group of evaluated structures listed in 
Table 2-1, including operational history, construction type, and current conditions.  The location 
for each evaluated structure is presented in Figure 2-1.  The structures were grouped based on the 
structure type where construction materials and geometry are similar. Structural evaluation of 
one structure in a group of similar structures can then be applied to all the structures within the 
group. For those structures with unique construction, groups contain only one structure. The 
groups are defined as follows. 

 Group C1: Various Crib Structures 
 Group C2: 216-B-12 Crib 
 Group C3: 216-Z-6 Crib 
 Group C4: 216-Z-7 Crib 
 Group C5: 216-Z-9 Crib 
 Group T1: Various Tanks 
 Group T2: 241-Z-361 Settling Tank 
 Group T3: 241-Z-8 Tank 
 Group O1: PUREX Deep Bed Filters 
 Group O2: REDOX Sand Filter 
 Group O3: 241-CX-70 
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Table 2-1.  RL-40 Aging Structures Evaluated. (2 Sheets) 

Group Structure Date Constructed 
Caved-In, 

Subsidence 
Depth of Soil 
Overburden 

Type of 
Construction 

Approximate 
Size (ft) 

Facility Hazard 
Classification 

C1 

216-B-7A/B 1945 No 24 feet Timber Crib Box 12W x 12W x 4H Exempt 
216-B-8 1944 Yes 16 feet Timber Crib Box 12W x 12W x 7H Exempt 
216-B-9 1948 No 22 feet Timber Crib Box 14W x 14W x 7H Exempt 

216-B-10A/B 1948 Yes 16 feet Timber Crib Box 
12W x 12W x 

3.5H 
Exempt 

216-T-6 1945 Yes 16 feet Timber Crib Box 12W x 12W x 4H Exempt 
216-T-7 1947 No 19 feet Timber Crib Box 12W x 12W x 7H Exempt 
216-T-8 1949 Yes 16 feet Timber Crib Box 12W x 12W x 4H Exempt 
216-T-19 1950 Yes 21 feet Timber Crib Box 12W x 12W x 9H Exempt 
216-T-32 1945 No 22 feet Timber Crib Box 12W x 12W x 4H Exempt 
216-U-1 1950 No 16 feet Timber Crib Box 12W x 12W x 4H Exempt 
216-U-2 1950 No 16 feet Timber Crib Box 12W x 12W x 4H Exempt 

216-U-8 1951 Yes 16 feet Timber Crib Box 
16W x 16W x 

10H 
Exempt 

216-Z-1 1948 Yes 6 feet Timber Crib Box 
12W x 12W x 

14H 
Exempt 

216-Z-2 1948 No 6 feet Timber Crib Box 
12W x 12W x 

14H 
Exempt 

216-Z-5 1945 No 14 feet Timber Crib Box 12W x 12W x 4H Exempt 

C2 216-B-12 1951 Yes 15 feet Timber Crib Box 
16W x 16W x 

10H 
Exempt 

C3 216-Z-6 1945 Yes 6 feet 
Timber Trench 

Box 
50L x 6.5W x 4H Exempt 

C4 216-Z-7 1946 No 6 feet 
Timber Trench 

Box 
150L x 8W x 3H Exempt 

C5 216-Z-9 1955 No None 
Concrete Covered 

Crib 
120L x 90W x 

20H 
2 

T1 

241-B-361 1944 No 6 feet 
Cylindrical 

Concrete Tank 
20D x 19H Exempt 

241-T-361 1944 No 6 feet 
Cylindrical 

Concrete Tank 
20D x 19H Exempt 

241-U-361 1951 No 6 feet 
Cylindrical 

Concrete Tank 
20D x 19H Exempt 

T2 241-Z-361 1948 No 2 feet 
Rectangular 

Concrete Tank 
28L x 15W x 19H 2 
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Table 2-1.  RL-40 Aging Structures Evaluated. (2 Sheets) 

Group Structure Date Constructed 
Caved-In, 

Subsidence 
Depth of Soil 
Overburden 

Type of 
Construction 

Approximate 
Size (ft) 

Facility Hazard 
Classification 

T3 241-Z-8 1954 No 6 feet 
Cylindrical Steel 

Tank 
40L x 8D Exempt 

O1 
PUREX Deep Bed 

Filters 
1954 No 4 feet 

Rectangular 
Concrete Vault 

82L x 52W x 13H 2 

O2 
REDOX Sand 

Filter 
1950 No None 

Rectangular 
Concrete Vault 

85L x 85W x 20H 2 

O3 241-CX-70 1951 Yes 11 feet 
Cylindrical 

Concrete Tank 
20D x 15H Exempt 
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Figure 2-1.  Location of Evaluated Structures.
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2.2 Group C1: Various Crib Structures 

The following sections include descriptions of various cribs located in the 200 West and 
200 East Areas of the Hanford Site. 

2.2.1 216-B-7A and 216-B-7B Cribs 

The 216-B-7A and 216-B-7B cribs were constructed in 1945 and consist of two buried wooden 
boxes with dimensions of 12 ft by 12 ft by approximately 4 ft tall.  The crib frames are 
constructed of 6 by 6-inch timber braces stacked in seven alternating layers rotated 90 degrees so 
the braces are crisscrossed.  Each timber layer was securely fastened to the next to prevent 
shifting during backfill of the excavation.  The top layer of each crib frame was constructed of a 
layer of timbers to cover the void space below, with holes cut to allow vent piping to pass 
through.  Following construction, the excavations were backfilled providing approximately 24 ft 
of soil cover above the crib structures. 

The 216-B-7A and 216-B-7B cribs received approximately 13 million-gallons of liquid process 
waste from the 221-B and 224-B facilities between 1946 and 1958 via underground piping 
connected to 200-series tanks within the 241-B single-shell tank farm.  The boundary of the 
216-B-7A and 216-B-7B Cribs is currently identified at ground surface by a light-duty post and 
chain fence and posted with Cave-In Potential signage. 

2.2.2 216-B-8 Crib 

The 216-B-8 Crib was constructed in 1944 directly north of the 241-B Single-Shell Tank Farm.  
Liquids discharged to the 216-B-8 Crib were released to the underlying soil with the overflow 
being directed to the associated tile field via a 12-in. vitrified clay pipe.  The 216-B-8 Crib 
structure has overall dimensions of approximately 12 ft by 12 ft by 7 ft tall.  The excavation in 
which the crib was constructed was approximately 22 ft deep at the crib location, resulting in 
approximately 16 ft of backfill material above the top of the crib structure.  The crib frame was 
constructed of 6- by 6-in. timber braces stacked in 14 alternating layers rotated 90 degrees so the 
braces are crisscrossed.  Each layer of the timber frame was securely fastened to the next to 
prevent shifting during backfill of the excavation.  The exterior of the timber frame was covered 
with scrap lumber and roofing paper.  The top layer of the crib frame was covered with timbers 
with holes cut to allow vent piping to pass through. 

The 216-B-8 Crib and its associated tile field is currently identified at the ground surface with a 
concrete AC-540 monument and is posted with Underground Radioactive Material (URM) 
signage.  The crib structure is delineated at the ground surface with a light-duty post and chain 
fence with Cave-in Potential signs.  The ground surface above the 216-B-8 Crib has been 
stabilized with a layer of gravel.  In March 2016, a cave-in (subsidence) occurred near a drill-rig 
during a drilling activity at the 216-B-8 site. 

2.2.3 216-B-9 Crib 

The 216-B-9 Crib was constructed in 1948 to the northeast of the 221-B Building (B Plant) and 
directly south of the 241-B single-shell tank farm.  The 216-B-9 Crib was constructed to replace 
the 241-B-361 Settling Tank and 216-B-5 Reverse Well.  Upon completion, drainage waste from 
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cell 5-6W within B Plant was routed directly to the 216-B-9 Crib, bypassing the 241-B-361 
Settling Tank.  Approximately 4,860,000 gallons of liquid waste were discharged to the 216-B-9 
Crib and the associated tile field between August 1948 and January 1950.  The waste contained 
approximately 95 grams of plutonium and 2,050 curies of fission products.  As sludge in the 
waste decreased the handling capacity of the crib, acid was added to the crib in an effort to keep 
it in operation.  However, the crib eventually became sealed and overflow into the associated tile 
field began in November 1948.   

The 216-B-9 Crib structure has overall dimensions of approximately 14 ft by 14 ft by 7 ft tall.  
Following construction, the excavations were backfilled providing approximately 22 ft of soil 
cover above the crib structures.  The crib frame was constructed of 6- by 6-in. timber braces 
stacked in 14 alternating layers rotated 90 degrees so that the braces are crisscrossed.  Each layer 
of the timber frame was securely fastened to the next to prevent shifting during backfill of the 
excavation.  The exterior of the timber frame was covered with scrap lumber and roofing felt.  
The top layer of the crib frame was covered with timbers with holes cut to allow vent piping to 
pass through.  Vents on this crib are no longer active.  

On November 30, 1954, leakage from the waste line between B Plant and the 216-B-9 Crib 
caused the ground to cave-in near the crib (UPR-200-E-7).  Approximately 5,000 gallons were 
lost to the surrounding soil.  The maximum dose rate observed was 1.7 rads/hour over an area 
covering approximately 30 feet squared.  The contamination was surface stabilized with a layer 
of gravel and planted with wheat grass.  The 216-B-9 Crib and its associated tile field have been 
delineated with a light-duty post and chain fence and posted as a URM area.  The crib structure 
is located in the south end of the URM-posted area and separately marked and posted as a 
Radiologically Controlled Area and Cave-In Potential. 

2.2.4 216-B-10A and 216-B-10B Cribs 

The 216-B-10A and 216-B-10B Cribs were constructed in 1948 directly south of B Plant.  From 
December 1949 to December 1951, the site received discharges from the decontamination sink 
and sample slurper waste from the 222-B Building and floor drainage from the 292-B Building.  
Between December 1951 and May 1969, the sites received only the floor drainage from the 
292-B building.  From May 1969 to October 1973, the site received only the decontamination 
sink and shower waste from the 221-BC Building.  An overflow line from the 216-B-10A Crib 
fed into the 216-B-10B Crib.  In 1969, the 221-BC pipeline was rerouted to feed only the 
216-B-10B Crib and a catch-tank was added to the pipeline.  The cribs were deactivated in 1973 
when the pipeline between 216-B-10A and 216-B-10B was blanked. 

The 216-B-10A and 216-B-10B Crib structures each have overall dimensions 12 ft by 12 ft by 
3.5 ft tall.  The excavations in which the cribs were constructed were approximately 20 feet deep 
at the crib locations resulting in approximately 16 ft of backfill material above the top of the crib 
structures.  The crib frames were constructed of 6- by 6-in. timber braces stacked in 7 alternating 
layers rotated 90 degrees so that the braces are crisscrossed.  Each layer of the timber frame was 
securely fastened to the next to prevent shifting during backfill of the excavation.  The exterior 
of the timber frame was covered with scrap lumber and roofing felt.  The top layer of each crib 
frame was covered with timbers with holes cut to allow vent piping to pass through.  Vents on 
this crib are no longer active. 
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The overall footprint of the 216-B-10A and 216-B-10B Cribs was surface stabilized with a layer 
of gravel in 1983.  The surface of the unit has since subsided approximately 3 ft in the center.  
The 216-B-10A and 216-B-10B Cribs have been delineated with a light-duty post and chain 
fence and posted with URM area and Cave-In Potential signage. 

2.2.5 216-T-6 Crib 

The 216-T-6 Crib was constructed in 1945 to the southwest of the 221-T Building (T Plant).  The 
crib was built to replace the 216-T-3 Reverse Well when it was abandoned in August 1946.  
From August 1946 through October 1946, the crib received cell drainage from Tank 5-6 (located 
within T Plant) and waste from the 224-T Building via an overflow from the 241-T-361 Settling 
Tank.  From October 1946 to June 1951, the site received cell drainage from Tank 5-6 only.  In 
June 1951 the 216-T-6 Crib was deactivated to evaluate the radionuclide disposal characteristics 
of the crib and the effluent streams were rerouted. 

The 216-T-6 Crib includes two wooden crib box structures, each having dimensions of 12 ft by 
12 ft by 4 ft tall.  The excavations in which the cribs were constructed were approximately 20 ft 
deep at the crib locations, resulting in approximately 16 ft of backfill material above the top of 
the crib structures.  The crib frames were constructed of 6- by 6-in. timber braces stacked in 7 
alternating layers rotated 90 degrees so that the braces are crisscrossed.  Each layer of the timber 
frame was securely fastened to the next to prevent shifting during backfill of the excavation.  The 
exterior of the timber frame was covered with scrap lumber and roofing felt.  The top layer of 
each crib frame was covered with timbers with holes cut to allow vent piping to pass through. 

In the mid 1970’s, sink holes were observed at the 216-T-6 site.  The holes were filled, and the 
ground surface was leveled in 1975.  The area was surface stabilized and posted URM in 1993 
and posted with Cave-in Potential signs.  In July 2015, a hole approximately 1 ft in diameter and 
1 ft deep appeared beneath the foot of a technician performing a radiological survey of the crib 
surface.  In October 2015 the soil above the cribs was compacted and up to 1 ft of crushed rock 
was added to the surface.  The 216-T-6 Crib site is currently identified at the ground surface with 
concrete AC-540 monuments and posted with URM and Cave-in Potential signage. 

2.2.6 216-T-7 Crib 

The 216-T-7 Crib was constructed in 1947 directly west of the 241-T Single-Shell Tank Farm.  
The 216-T-7 Crib was active from 1948 to 1955 and received second-cycle supernate from 
221-T (T Plant), 224-T waste, and Tank 5-6 (located within T Plant) waste after it cascaded 
through tanks within 241-T.  Liquids discharged to the 216-T-7 Crib were released to the 
underlying soil with overflow being directed to the associated tile field via a 12-in. vitrified clay 
pipe.  The 216-T-7 site was deactivated in 1955 upon reaching the prescribed radionuclide 
disposal guide limit.  The pipeline to the crib and tile field were capped and effluent was rerouted 
to the 216-T-19 Crib. 

The 216-T-7 Crib structure has overall dimensions of approximately 12 ft by 12 ft by 7 ft tall.  
The excavation in which the crib was constructed was approximately 26 ft deep at the crib 
location, resulting in approximately 19 ft of backfill material above the top of the crib structure.  
The crib frame was constructed of 6- by 6-in. timber braces stacked in 14 alternating layers 
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rotated 90 degrees so that the braces are crisscrossed.  Each layer of the timber frame was 
securely fastened to the next to prevent shifting during backfill of the excavation.  The exterior 
of the timber frame was covered with scrap lumber and roofing paper.  The top layer of the crib 
frame was covered with timbers with holes cut to allow vent piping to pass through. 

The 216-T-7 Crib and its associated tile field is currently identified at the ground surface with 
concrete AC-540 monuments and is posted with URM signage.   

2.2.7 216-T-8 Crib 

The 216-T-8 Crib was constructed in 1949 to the south of the 221-T Building (T Plant).  The crib 
provided subsurface liquid disposal for 222-T decontamination sink waste and sample slurper 
waste.  A pipeline from 292-T also feed into the 216-T-8 waste line.  The crib was deactivated as 
laboratory operations in 222-T were shut down.  The pipeline to the crib was blanked inside 
222-T and the site was interim stabilized in 1991. 

The 216-T-8 Crib includes two wooden crib box structures, each with dimensions of 12 ft by 
12 ft by 4 ft tall.  The excavations in which the cribs were constructed were approximately 20 ft 
deep at the crib locations, resulting in approximately 16 ft of backfill material above the top of 
the crib structures.  The crib frames were constructed of 6- by 6-in. timber braces stacked in 7 
alternating layers rotated 90 degrees so that the braces are crisscrossed.  Each layer of the timber 
frame was securely fastened to the next to prevent shifting during backfill of the excavation.  The 
exterior of the timber frame was covered with scrap lumber and roofing felt.  The top layer of 
each crib frame was covered with timbers with holes cut to allow vent piping to pass through. 

In 2015, the 216-T-6 and 216-T-8 sites were covered with approximately 6 in. of compacted 
gravel to eliminate subsidence issues.  The 216-T-8 Crib site is currently identified at the ground 
surface with a light-duty post and chain fence and posted as a URM area. 

2.2.8 216-T-19 Crib 

The 216-T-19 Crib was constructed in 1950 to the southwest of the 241-TX single-shell tank 
farm.  The crib provided subsurface liquid disposal for process condensate from the waste 
evaporator in 242-T, cell drainage from Tank 5-6 (located within T Plant), second-cycle 
supernate waste from T Plant, and waste from the 224-T Building.  Waste was routed to the 
216-T-19 Crib and its associated tile field through the 241-TX-153 Diversion Box and the 
200-W-213-PL pipeline.  A cave-in occurred at the 216-T-19 site in 1956 that resulted in the 
abandonment of the wooden crib.  The site remained inactive through 1965 as T Plant production 
was shut down and discharges of second-cycle wastes were completed.  In December 1965, a 
line was installed to reroute the effluent around the crib directly into the tile field. 

The 216-T-19 Crib structure has overall dimensions of approximately 12 ft by 12 ft by 9 ft tall.  
The excavation in which the crib was constructed was approximately 30 ft deep at the crib 
location, resulting in approximately 21 ft of backfill material above the top of the crib structure.  
The crib frame was constructed of 6- by 6-in. timber braces stacked in 19 alternating layers 
rotated 90 degrees so that the braces are crisscrossed.  Each layer of the timber frame was 
securely fastened to the next to prevent shifting during backfill of the excavation.  The top layer 
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of the crib frame was covered with timbers with a hole provided for a vent riser to pass through. 
Vents on this crib are no longer active. 

Drilling activities in 1956 and 2000 both encountered contamination in the vicinity of the 
216-T-19 site ranging from approximately 40 to 47 feet below ground surface.  A spectral 
gamma log conducted in 1992 showed significantly high gamma activity between 39 and 49 ft 
below ground surface.  Following the 2000 drilling incident, the site was posted as a 
Contamination Area.  The 216-T-19 Crib and tile field site is currently posted with URM signage 
and is delineated at the ground surface with a light-duty post and chain fence.  A second light-
duty post and chain fence was erected around the crib structure and posted with Cave-in 
Potential signage. 

2.2.9 216-T-32 Crib 

The 216-T-32 Crib was constructed in 1945 to the west of the 241-T Single-Shell Tank Farm.  
The 216-T-32 Crib includes two wooden crib box structures designed to handle liquid waste 
discharges from the 224-T Building via the 241-T-152 Diversion Box, the 241-T-252 Diversion 
Box, and Tank 241-T-201 within 241-T.  The crib boxes are connected in series so one crib 
cascades into the other when overfilled.  The site operated from November 1946 to May 1952.  It 
was deactivated due to sludge buildup in the 200-series tanks within 241-T.  The pipeline feeding 
the 216-T-32 Crib was blanked east of the 241-T-151 and 241-T-152 Diversion Boxes and 
effluent was rerouted to the 216-T-7 Crib.   

The 216-T-32 Crib structures each have overall dimensions of 12 ft by 12 ft by approximately 
4 ft tall.  The crib frames were constructed of 6- by 6-in. timber braces stacked in 7 alternating 
layers rotated 90 degrees so that the braces are crisscrossed, with an eighth layer of timbers over 
the top to act as a cover.  Each layer of the timber frame was securely fastened to the next to 
prevent shifting during backfill of the excavation.  The top layer of each crib frame was covered 
with timbers with holes cut to allow vent piping to pass through.  Following construction, the 
excavations were backfilled providing approximately 22 ft of soil cover above the crib structures.  
Vents on this crib should still be active. 

In 1947, eight boreholes were drilled around the perimeter of 216-T-7 and five more were drilled 
inside the crib boundary.  Plutonium concentrations were observed at 34 ft below ground surface.  
In 1992, the crib was surface stabilized at the same time as the 241-T Single-Shell Tank Farm.  
The crib structure is located inside the fence line of 241-T, which is posted with Radiological 
Buffer Area and URM signage.  The crib itself is also delineated at the ground surface with a 
light-duty post and chain fence. 

2.2.10 216-U-1 and 216-U-2 Cribs 

The 216-U-1 & 216-U-2 Cribs were constructed in 1950 to the southwest of 221-U (U Plant).  
The two cribs were operated in series so effluent from 216-U-1 could cascade into 216-U-2 in 
the event of an overflow.  From March 1952 to June 1957 the site received cell drainage from 
Tank 5-6 (located inside U Plant) and waste from the 224-U Building via the 241-U-361 Settling 
Tank.  From June 1957 to July 1957 the site received waste from the 224-U Building and 
contaminated solvent from the 276-U Solvent Storage area.  Cell drainage discharges from 
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U Plant ceased during shutdown of production operations, but the site continued to receive 
discharges from the equipment decontamination and reclamation wastes from the Chemical 
Processing Division Services Operations within U Plant, as well as discharges from the 224-U 
Building until May 1967. 

The 216-U-1 and 216-U-2 Cribs each have overall dimensions of 12 ft by 12 ft by 4 ft tall.  The 
excavations in which the cribs were constructed were approximately 20 ft deep at the crib 
locations, resulting in approximately 16 ft of backfill material above the top of the crib 
structures.  The crib frames were constructed of 6- by 6-in. timber braces stacked in 7 alternating 
layers rotated 90 degrees so that the braces are crisscrossed.  Each layer of the timber frame was 
securely fastened to the next to prevent shifting during backfill of the excavation.  The top layer 
of each crib frame was covered with timbers with holes cut to allow vent piping to pass through. 

The 216-U-1 and 216-U-2 Cribs were surface stabilized in 1992 by scraping the contaminated 
surface soils and replacing with clean backfill.  The two cribs are co-located in a common URM 
area.  Each crib is delineated at the ground surface with a light-duty post and chain fence with 
Cave-In Potential signage. 

2.2.11 216-U-8 Crib 

The 216-U-8 Crib was constructed in 1951 to the south of the 221-U building (U Plant).  The site 
includes three wooden crib structures built in series to cascade from one to the next in the event 
of an overflow.  The site received waste discharges between June 1952 and March 1960 from U 
Plant, the 224-U Building, and drainage form the 291-U stack via an underground vitrified clay 
pipeline.  In March 1960, ground settling occurred around the crib vent risers.  The site was 
deactivated by blanking the pipeline to the north of the unit and discharges were rerouted to the 
216-U-12 Crib.  Approximately 75 cubic yards of fill dirt was required to fill the sink holes 
around the vent risers.   

The 216-U-8 Crib structures each have overall dimensions of 16 ft by 16 ft by 10 ft tall.  The 
excavation in which the cribs were constructed is approximately 29 ft deep at the crib locations.  
The crib structures sit in a bed of crushed stone, with their bottoms approximately 3.8 to 4.8 ft 
above the bottom of the excavation.  The crushed gravel extends up to the top of the crib 
structures.  The interior of the crib structures are also filled with crushed stone.  The crib frames 
were constructed of timber braces stacked in 15 alternating layers rotated 90 degrees so that the 
braces are crisscrossed.  Each layer of the timber frame was securely fastened to the next to 
prevent shifting during backfill of the excavation.  The top layer of each crib frame was covered 
with timbers with holes cut to allow vent piping to pass through. Following construction, the 
excavations were backfilled providing approximately 16 ft of soil cover above the crib structures. 

The crib surface and an adjacent surface contamination area (UPR-200-W-163) were interim 
stabilized in 1995 by scraping the contaminated soils and consolidating them onto the surface of 
the 216-U-8 Crib.  The contaminated soils were covered with an additional 1 to 2 ft of clean soil.  
The 216-U-8 site is delineated at the ground surface with a light-duty post and chain fence with 
URM signage. 
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2.2.12 216-Z-1 Crib 

The 216-Z-1 Crib was constructed in 1948 to the south of the Plutonium Finishing Plant (PFP).  
The crib was associated with the 216-Z-2 Crib and the 216-Z-1A Tile Field.  Overflow 
discharges from the 216-Z-2 Crib would cascade into the 216-Z-1 Crib, which would then 
cascade to the tile field.  The crib received process, analytical and development lab wastes from 
PFP via the 214-Z-361 Settling Tank from June 1949 to June 1952.  In May 1966, the crib 
received 236-Z aqueous and organic wastes as well as 242-Z waste.  In October 1967 the crib 
again received wastes from the 236-Z and 242-Z facilities.  From March 1968 to April 1969, the 
crib received uranium wastes from the 236-Z facility.  The crib was removed from service in 
April 1969 and has an estimated inventory of approximately 3,500 grams Pu-239. 

The 216-Z-1 Crib dimensions are 12 ft by 12 ft by 14 ft.  The excavations in which the crib was 
constructed is approximately 20 ft deep at the crib locations, resulting in approximately 6 feet of 
backfill material above the top of the crib structures.  The crib frames were constructed of 6- by 
6-in. timber braces stacked in 27 alternating layers rotated 90 degrees so that the braces are 
crisscrossed.  Each layer of the timber frame was securely fastened to the next to prevent shifting 
during backfill of the excavation.  The top layer the crib frame was covered with timbers with 
holes cut to allow vent piping to pass through. 

On August 16, 2016, an area approximately 10 ft in diameter and 6 to 8 ft deep collapsed at the 
216-Z-1 site.  The area was backfilled with 24 yd of Control Density Fill on January 25, 2017.  
No parts of the crib interior or associated piping were exposed in the event.  The 216-Z-1 Crib 
shares a light-duty post and chain fence with the 216-Z-2 Crib.  The cribs are currently posted 
with URM and Cave-In Potential signage. 

2.2.13 216-Z-2 Crib 

The 216-Z-2 Crib was constructed in 1948 to the south of the PFP.  The crib was associated with 
the 216-Z-1 Crib and the 216-Z-1A Tile Field.  Overflow discharges from the 216-Z-2 Crib 
would cascade into the 216-Z-1 Crib, which would then cascade to the tile field.  The crib 
received process, analytical and development lab wastes from PFP via the 214-Z-361 Settling 
Tank from June 1949 to June 1952.  In May 1966, the crib received 236-Z aqueous and organic 
wastes as well as 242-Z waste.  In October 1967 the crib again received wastes from the 236-Z 
and 242-Z facilities.  From March 1968 to April 1969, the crib received uranium wastes from the 
236-Z facility.  The crib was removed from service in April 1969 and has an estimated inventory 
of approximately 3,500 grams Pu-239. 

The 216-Z-2 Crib dimensions are 12 ft by 12 ft by 14 ft.  The excavations in which the crib was 
constructed is approximately 20 ft deep at the crib locations, resulting in approximately 6 ft of 
backfill material above the top of the crib structures.  The crib frames were constructed of 6- by 
6-in. timber braces stacked in 27 alternating layers rotated 90 degrees so that the braces are 
crisscrossed.  Each layer of the timber frame was securely fastened to the next to prevent shifting 
during backfill of the excavation.  The top layer the crib frame was covered with timbers with 
holes cut to allow vent piping to pass through. 
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The 216-Z-2 Crib shares a light-duty post and chain fence with the 216-Z-1 Crib.  The cribs are 
currently posted with URM and Cave-In Potential signs. 

2.2.14 216-Z-5 Crib 

The 216-Z-5 Crib was constructed in 1945 to the north of the PFP.  The unit includes two 
wooden crib structures that handled process waste discharges from the 231-Z Building.  The 
structure was retired in February of 1947.  Inventory estimates for the 216-Z-5 Crib range from 
340 to 3,000 grams of plutonium. 

The 216-Z-5 Crib structure dimensions are 12 ft by 12 ft by 4 ft tall each.  The cribs are spaced 
65 ft apart on center.  The excavation in which the cribs are constructed is approximately 18 ft 
deep at the crib locations, resulting in approximately 14 ft of backfill material above the top of 
the crib structures.  The crib frames were constructed of 6- by 6-in. timber braces stacked in 7 
alternating layers rotated 90 degrees so that the braces are crisscrossed.  Each layer of the timber 
frame was securely fastened to the next to prevent shifting during backfill of the excavation.  The 
top layer of the crib frame was covered with timbers with holes cut to allow vent piping to pass 
through. 

The 216-Z-5 Crib structures are delineated at the ground surface by a light-duty post and chain 
fence and is posted with URM and Cave-In Potential signage. 

2.3 Group C2: 216-B-12 Crib 

The 216-B-12 Crib was constructed in 1951 to the northwest of the 221-B Building (B Plant).  
The site includes three wooden crib structures built in series to cascade from one to the next in 
the event of an overflow.  From November 1952 to December 1957, the 216-B-12 Crib received 
221-U (U Plant) and 224-U condensate waste transported from the 200 West Area via the Cross-
Site Transfer Line (line V219 and 200-E-160-PL).  The crib was reactivated in May 1967 to 
receive condensate waste from B Plant via pipeline 200-E-160-PL and later via 200-E-162-PL.  
The crib remained in service until November 1973 when a crib collapse was discovered.  
Following this discovery, the area was backfilled to grade, and actions were taken to deactivate 
the crib.  The 216-B-12 Crib was isolated in March and April 1974 by deactivating the inlet and 
transfer lines and sealing the vent risers below grade. 

The 216-B-12 Crib structures each have overall dimensions of 16 ft by 16 ft by 10 ft tall.  The 
excavation in which the cribs were constructed is approximately 29.2 ft deep.  The crib structures 
sit in a bed of crushed stone that fills the bottom (12 ft) of the excavation.  There is 
approximately 4 ft of crushed stone beneath each of the crib structures.  In total, there is 
approximately 3,800 yd3 of crushed stone within the 216-B-12 Crib.  The crib frames were 
constructed of 6- by 8-in. timber (Douglas fir) braces stacked in 15 alternating layers rotated 90 
degrees so that the braces are crisscrossed.  Each layer of the timber frame was securely fastened 
to the next to prevent shifting during backfill of the excavation.  The top layer of each crib frame 
was covered with timbers with holes to allow vent piping to pass through.  Following 
construction, the excavations were backfilled providing approximately 15 ft of soil cover above 
the crib structures.  Vents on this crib are no longer active. 
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The crib collapse event in November 1973 was described as a gradual subsidence, with the final 
depression measuring approximately 5 ft deep.  Following backfill of the area, concrete marker 
posts were installed along with a light-duty post and chain fence and posted with Cave-In 
Potential signs in May 1974.  The 216-B-12 Crib was surface stabilized in 1993.  The 216-B-12 
site is currently delineated at the ground surface with concrete markers and a light-duty post and 
chain fence with URM and Cave-In Potential signs. 

2.4 Group C3: 216-Z-6 Crib 

The 216-Z-6 Crib was constructed in 1945 to the north of the PFP.  The unit consists of a 
rectangular wooden box set in the base of an excavation.  The crib received process waste from 
the 231-Z Building via an over-ground line from the 231-W-151 Sump.  The site was only used 
for one month prior to being abandoned due to plugging of the surrounding soil by process 
sludge and precipitates.  The site was deactivated by capping the transfer line west of the 231-Z-
151 Sump and removing the above-grade piping. 

The 216-Z-6 Crib structure is approximately 50 ft long by 6.5 ft wide by 4 ft tall at the tallest 
point (a vent box, described below).  A shallow excavation extends approximately 6 in. deep 
beneath the interior of the crib structure.  The top of the structure is located approximately 6 ft 
below grade.  The top of the crib structure was constructed from 2- by 8-in. wooden joists spaced 
1 ft on center.  A vent box constructed of 2- by 12-in. planks is located on top of the crib with a 
3-in. vent pipe extending to 8.75 ft above the top of the vent box, which is no longer active.  The 
joists were covered with 2- by 10-in. wooden planks.  Wood stringers, each 2 in. by 12 in., ran 
below the crib top for the length of the crib and formed the sides of the structure.  Four stringers 
were laminated together on each side, for a total wall thickness of 8 in.  The bottom of the crib 
included 4- by 4-in. toe blocks spaced approximately 10 feet on center. 

The 216-Z-6 Crib was surface stabilized in February 1990.  Previous cave-in events have 
occurred at the site with potential for future collapse.  The crib is delineated at the ground surface 
by a light-duty post and chain fence and is posted with URM and Cave-In Potential signs. 

2.5 Group C4: 216-Z-7 Crib 

The 216-Z-7 Crib was constructed in 1946 to replace the 216-Z-5 Crib.  The 216-Z-7 Crib is 
located to the north of the PFP and east of the 231-Z Building.  The 216-Z-7 Crib received 
process waste from the 231-Z Building from 1947 to 1953 via the 231-Z-151 Sump.  From 1953 
to 1965, the crib received Hanford laboratory waste from the 231-Z Building.  From 1965 to 
1967, waste generated from Pacific Northwest Laboratory operations within the 231-Z Building 
were transferred to the 216-Z-7 Crib.  During this period, waste from the 340 Building (located 
in the 300 Area) was driven up to the 200 West Area via tanker trucks and transferred to the crib 
via a riser (truck unloading station) on the west side of the crib.  The 216-Z-7 Crib was retired in 
1967 and the larger excavation it resides in was backfilled. 

The 216-Z-7 Crib consists of two cribbed trenches constructed in the base of a larger permanent 
disposal trench.  Each cribbed trench structure consists of three timber tiers, with a perforated 
distribution box running the length of the second tier.  Vent boxes are located on top of either 
end of the uppermost tier of trench boxes.  Each cribbed trench is approximately 8 ft wide and 
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150 ft long by 3 ft deep (not including the vent boxes).  The permanent disposal trench that the 
cribbed trenches are located is approximately 6 ft deep, with each trench crib excavation 
extending 3 ft below, for a total depth of 9 ft below ground surface at each cribbed trench.  When 
the 216-Z-7 Crib was backfilled upon retirement in 1967, each cribbed trench was covered with 
approximately 6 ft of soil. 

The crib is delineated at the ground surface by a light-duty post and chain fence and posted with 
URM and Cave-In Potential signage. 

2.6 Group C5: 216-Z-9 Crib 

The 216-Z-9 Waste Storage Crib is a tailings crib (enclosed trench) built in 1955.  The 216-Z-9 
Crib is located approximately 500 ft east of PFP and received solvent and aqueous waste from 
the recovery of uranium and plutonium by extraction process (RECUPLEX) between 1955 and 
1962, including carbon tetrachloride, dibutyl phosphate, and dibutyl butylphosphonate.  The 
structure is a Hazard Category 2 Facility.  The crib received approximately 1,000,000 gallons of 
liquid wastes that contained 60.4 lb. of plutonium by accountability records (Section 2.0 in HNF-
58818, Documented Safety Analysis for the 216-Z-9 Waste Storage Crib Facility).  Based on 
analysis of the soil in seven locations to a depth of up to 6 ft beneath the crib floor, the plutonium 
content of the crib soil was estimated to range from 110 to 330 lb.  In 1976 and 1977, using 
remotely operated equipment, the trench floor was mined to extract plutonium to reduce the risk 
of environmental contamination and the potential for a criticality; over 128 lb. of plutonium was 
recovered (Section 1.1 in HNF-58818).    

The crib is almost entirely underground, with a reinforced-concrete-slab roof that is 9-in. thick at 
grade level.  The roof is approximately 120 ft long by 90 ft wide and is lined on the underside 
with acid-resistant bricks.  The underground walls slant inward to a rectangular bottom that is 
approximately 60 ft by 30 ft.  It is approximately 20 ft deep.  The concrete roof is supported by 
footings around the perimeter and six 23-ft tall concrete columns lined with clay pipe located at 
the corners of the floor area and midway along each of the 60-ft sides.  In addition, a girder-
tension I-beam support system was installed on the roof for additional support over areas with 
increased weight and where holes had been drilled in the concrete cover.  An operations support 
building sits next to and on top of the crib (Section 1.1 in HNF-58818). 

The 216-Z-9 Crib has not undergone any interim stabilization activities.  Mining activities in 
1976 and 1977 removed approximately 128 lb. of the plutonium inventory within the 216-Z-9 
Crib.  However, the crib still contains a significant inventory of plutonium (estimated to be 
110 lb.) and other chemical and radiological constituents that would be at risk of release in the 
event of a collapse (Section 3.1.1 in HNF 58818).  In 1999, a gravel bio-barrier, measuring 20 ft 
by 12 ft, was placed near the 216-Z-9 Crib after radiological contamination (alpha) was brought 
to the surface by ants.  Cement parking curbs were placed around the perimeter of the gravel 
barrier (Table E-10 in DOE/RL-2006-51, Remedial Investigation Report for Plutonium/Organic-
Rich Process Condensate/Process Waste Group Operable Unit: Includes 200-PW-1 200-PW-3 
And 200-PW-6 Operable Units).  Visual inspections show that some of the clay tile on the 
supports and liner bricks on the roof have fallen off. 
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2.7 Group T1: Various Tanks 

The following sections include descriptions of various tanks located in the 200 West and 200 
East Areas of the Hanford Site. 

2.7.1 241-B-361 Settling Tank 

The 241-B-361 Settling Tank was constructed in 1944 approximately 900 ft to the northeast of 
B Plant.  Between 1945 and 1947, the tank handled approximately 120 million gallons of liquid 
waste.  Waste streams received included cell drainage from Tank 5-6 (located within B Plant) 
and waste from the 224-B Plutonium Concentration Building (lanthanide fission products, 
actinides and chemicals).  Liquid supernate was pumped out in 1985, leaving approximately 
22,000 gallons of sludge in the tank, containing approximately 5.42-lb of plutonium.   

The 241-B-361 Settling Tank is a cylindrical tank constructed of unlined, pre-stressed concrete 
20 ft in diameter and 19 ft tall.  The tank has a domed top and wall thickness of 6 in.  The 241-B-
361 Tank had a capacity of 36,000 gallons.  The tank was buried, with approximately 6-ft of 
backfill covering the top of the tank.  Eight vent risers extended from the top of the tank to above 
the ground and these vent risers are still active.   

The condition of the 241-B-361 Settling Tank is unknown.  The principal concern for this site is 
collapse of the tank structure resulting in a release of the sludge.  The 241-B-361 Settling Tank is 
currently identified at the ground surface with a light-duty post and chain fence and posted with 
URM signage. 

2.7.2 241-T-361 Settling Tank 

The 241-T-361 Settling Tank was constructed in 1944 approximately 900 ft to the southwest of 
T Plant.  Between 1945 and 1947, the tank handled approximately 170 million gallons of liquid 
waste.  Waste streams received included cell drainage from Tank 5-6 (located within T Plant) 
and waste from the 224-T Plutonium Concentration Building (lanthanide fission products, 
actinides and chemicals).  Liquid supernate was pumped out in 1985, leaving approximately 
23,000-gallons of sludge and liquid in the tank, containing approximately 11.9-lb of plutonium, 
0.09 Ci of Cs-137, and 28.1 Ci of Sr-90.   

The 241-T-361 Settling Tank is a cylindrical tank constructed of unlined, pre-stressed concrete 
20 ft in diameter and 19 ft tall.  The tank has a domed top and wall thickness of 6 in.  The 241-T-
361 Tank had a capacity of 36,000 gallons.  The tank was buried with approximately 6-ft of 
backfill covering the top of the tank.  Eight vent risers extended from the top of the tank to above 
the ground. 

The condition of the 241-T-361 Settling Tank is unknown.  The principal concern for this site is 
collapse of the tank structure resulting in a release of the sludge.  The 241-T-361 Settling Tank is 
currently identified at the ground surface with a light-duty post and chain fence and posted with 
URM signage. 
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2.7.3 241-U-361 Settling Tank 

The 241-U-361 Settling Tank was constructed approximately 800 ft west of U Plant.  Between 
November 1951 to June 1967, the tank handled approximately 60 million gallons of liquid waste.  
Waste streams received included low-level waste from the uranium recovery process located 
within U Plant and decontamination wastes from the 224-U Building.  One estimate of the 
volume of waste remaining in the tank is 27,500 gallons, consisting primarily of sludge.  
Inspections performed in 2006 indicate that the level is higher than this with a supernate layer 
above the sludge; therefore, the tank may be at or near its capacity of 36,000 gallons.  Dose rates 
of less than 150 mR/hr were measured inside the tank during these inspections indicating that 
although the tank is near capacity, the radionuclide inventory is modest. 

The 241-U-361 Settling Tank is a cylindrical tank constructed of unlined, pre-stressed concrete 
20 ft in diameter and 19 ft tall.  The tank has a domed top and wall thickness of 6 in.  The 241-U-
361 tank had a capacity of 36,000 gallons.  The tank was buried, with approximately 6 ft of 
backfill covering the top of the tank.  Eight vent risers extended from the top of the tank to above 
the ground.   

Video inspections of the 241-U-361 Settling Tank performed in 2006 indicate that the dome and 
side wall appear to be in good shape with no significant degradation.  The principal concern for 
this site is collapse of the tank structure resulting in a release of the sludge.  The 241-U-361 
Settling Tank is currently identified at the ground surface with a light-duty post and chain fence 
and posted with URM signage. 

2.8 Group T2:  241-Z-361 Settling Tank 

The 241-Z-361 Settling Tank is a rectangular concrete structure located approximately 350 ft 
south of the 234-5Z Building (PFP).  The structure is a Hazard Category 2 Facility.  Between 
1949 to 1973, the tank handled all neutralized, low-salt, aqueous waste from PFP.  Waste 
overflow from the 241-Z-361 Settling Tank was sent along to one of four cribs:  216-Z-1, 216-Z-
2, 216-Z-3, or 216-Z-12.  In 1973, the 241-Z-361 Settling Tank was removed from service and 
all inlet and outlet lines were capped in 1975.  In 1985, all lines were sealed.  At the time of 
deactivation, the liquid level within the tank was left at the overflow point.  In May 1975, 
approximately 21,000-gallons of supernate liquid was pumped from one of the risers and trucked 
to a tank farm for storage.  This left approximately 200-gallons of standing liquid and 
20,000-gallons of sludge remaining in the 241-Z-361 Settling Tank.  It is estimated that this 
sludge may contain 64-lb of plutonium.   

The 241-Z-361 Settling Tank is a rectangular, reinforced-concrete structure with inner 
dimensions of 26 by 13 ft with a height varying from 17 to 18 ft due to a sloping bottom.  The 
241-Z-361 tank had a total capacity less than 40,500 gallons.  The walls of the tank are 12 in. 
thick and lined with 3/8-in. steel.  The top of the tank was approximately two feet below grade.  
Several vent risers extended from the top of the tank to above the ground.   

A structural review of the 241-Z-361 Settling tank was performed based on a 1999 video 
inspection of the interior of the tank.  The review identified effects on the tank’s interior roof, 
including cracking indications attributed to the tank atmosphere etching the cement paste off the 
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lower surface of the roof slab.  The video showed that the inner steel plate liner was dissolved or 
removed over most of the area exposed to the tank liquid contents and etching of the sidewall as 
seen by exposed aggregate.  The images did not allow an estimation of the distance that this 
effect may extend into the wall thickness but indicates a potential loss in wall structural 
capability.  The principal concern for this site is collapse of the tank structure resulting in a 
release of the sludge.  The 241-Z-361 Settling Tank is currently identified at the ground surface 
with a light-duty post and chain fence and posted with URM signage. 

2.9 Group T3: 241-Z-8 Settling Tank 

The 241-Z-8 Settling Tank was constructed in 1954 east of PFP and was in service from 1955 to 
1962, receiving pH neutral effluent from back flushes of the RECUPLEX feed filters.  Silica gel 
was added to the waste stream as a settling agent, and the effluent was flushed to 241-Z-8 with 
nitric acid.  Overflow from the tank was routed to the 216-Z-8 French Drain.  In 1957 the volume 
of effluent discharged to the tank probably surpassed the tank capacity of approximately 
57,000 liters (15,000 gallons), and liquids overflowed to the 216-Z-8 French Drain.  The 241-Z-8 
Settling Tank was taken out of service in June 1962 following a criticality accident in the 234-SZ 
Building in April 1962 that forced closure of the RECUPLEX process. 

The 241-Z-8 Settling Tank is a buried horizontal cylindrical steel tank 40 ft long and 8 ft in 
diameter made of 5/16-in. steel or wrought iron plate and is buried 6 ft below grade.  The tank 
was painted, and field coated with asphaltic pipe enamel 3/32 in. thick.   

In 1974, tank waste pumping was initiated.  The tank was flushed with 5,000-gallons of flush 
solution.  Approximately 7-in. of sludge, equivalent to about 500 gallons, remained in the tank 
after this retrieval operation.  A sample of this sludge was collected in October 1974, measured a 
pH of 6.1, and contained a plutonium concentration of 0.02 g/liters.  This concentration was 
averaged across the residual sludge volume and indicated a residual plutonium inventory of 
about 38 g.  Additional characterization effort in 1984 indicated the maximum plutonium content 
could be as high as 1.5 kg.  The area above the tank is surrounded by a lightweight chain 
barricade and is marked with Caution Underground Radioactive Material and Inactive 
Miscellaneous Underground Storage Tank signage. 

2.10 Group O1: PUREX Deep Bed Filters 

The two PUREX Deep Bed Filters were constructed in 1954.  They filtered the main exhaust air 
stream from the PUREX facility.  Filter #1 has been out of service since 1997.  Filter #2 remains 
in operation today.  PUREX is a Hazard Category 2 Facility.  Approximately 5-kg of plutonium 
is estimated to be loaded on the filter media. 

Filter #2 is a below-grade structure approximately 82 ft by 52 ft by 13 ft deep consisting of a pre-
filter section approximately 7-ft of filter media (fiber glass), 6-ft of air space, a deep bed filter 
section with modular packed bed filters, and approximately 10-ft of air space.  The cover 
consists of multiple reinforced concrete cover blocks 16 ft to 18 ft long by 6 ft wide that span 
internal concrete support walls.  The filter has approximately 4-ft of soil overburden and has 
been covered with 4-in. of shotcrete to mitigate water intrusion.  This water intrusion indicates 
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that there may be some cracking in the concrete cover and possibly some corrosion of the 
structural rebar.  

2.11 Group O2: REDOX Sand Filter 

The REDOX Sand Filter (200-W-43) was constructed in 1950.  It filters the main exhaust air 
stream from the REDOX facility and remains in operation today.  REDOX is a Hazard 
Category 2 Facility.  Approximately 5-kg of plutonium is estimated to be loaded on the filter 
media. 

The filter is a below-grade structure approximately 85 ft by 85 ft by 20 ft deep.  The main filter 
is a 12 ft tall concrete structure housing 8-ft of filter media (sand) and 4-ft of air space.  Five air 
distribution tunnels are located below this main filter structure.  Exhaust fans, located above 
grade near the northeast corner of the filter, pull air from the filter inlet located near the 
southwest corner of the filter through the air distribution tunnels and up through the filter media 
before being exhausted through the REDOX main stack.  The filter cover is a removable 
concrete slab located at grade and supported by 9-in. by 13.5-in. columns.  The cover over the 
sand filter has been repaired and is in good condition. 

2.12 Group O3: 241-CX-70 Semiworks Process Waste Tank 

The 241-CX-70 Tank was constructed in 1951 to the west of the 241-C Tank Farm and 
northwest of PUREX.  The tank received high level process waste from the Strontium 
Semiworks Facility pilot plant up until 1957.  In 1979, the liquid inventory remaining from the 
1950s was pumped out, leaving 10,300 gallons of very soft sludge.  In 1988, most of the 
remainder of the waste was sluiced and retrieved leaving a residual of approximately 500-gallons 
of liquid and 250-gallons of solid.  In 1992 all remaining liquids and solids were drummed and 
transferred to the Central Waste Complex.  The tank was dried and is considered empty. 

The tank is a vertical, below grade 15-foot tall concrete tank with a diameter of 20 ft and a 
30,000-gallons capacity.  It has a 1/4-in. thick stainless-steel plate liner.  The sides and top are 
1-ft thick concrete and the bottom thickness varies from 2 ft at the edges to 9 in. at the center.  
The tank is approximately 11-ft below grade.   

A cave-in occurred on the west side of the tank in May 2004.  The cave-in was approximately 
7 ft deep.  In 2009 a backfill was performed to cover the 2004 cave-in site.  Additional cave-ins 
occurred in October 2016 and February 2017.  The February 2017 subsidence was approximately 
9 ft by 9 ft by 7 ft deep.  These cave-ins were backfilled in March 2017. 

3.0 METHODOLOGY 

A weighted scoring methodology was used to prioritize structures for further evaluation and 
action planning.  Discriminating criteria was developed, the criteria was weighted based on 
relative influence on risk of failure, and each structure was scored against these criteria.  A final 
score is calculated for each structure and the scores are normalized and sorted to generate a 
prioritized ranking of the structures.   
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An extensive research effort was needed to gather existing facility information.  This existing 
information includes previous studies, process knowledge on waste streams (where available), 
and historical drawings and photographs. 

Scoring criteria was then selected.  Criteria that may influence risk, but did not discriminate 
between structures, was not used in the current evaluation.  Two groups of criteria were used: 
Probability of Failure and Consequence of Failure.  Criteria within each group was weighted 
based on its significance compared to other criteria.  Each structure was then scored against each 
criterion on a scale of 1 to 10 based on the existing facility information, where available.  Where 
information is lacking, reasonable assumptions were made, or the structure was scored mid-range 
(4 to 6) to reflect this uncertainty.   

A resulting combined risk score was then calculated.  The scores were multiplied by the criteria 
weights and added together to create a weighted average score from 1 to 10 for each of the two 
groups of criteria.  These two scores were then multiplied together and normalized from 0.00 to 
1.00 to create a final normalized combined risk score for each structure.  The structures were 
then sorted from highest to lowest normalized risk score and the priority structures rise to the top 
of this list.  Highest priority structures in each structure group were identified for follow-on 
evaluation and action planning. 

Figure 3-1 is an example of a risk matrix demonstrating how likelihood (probability) and impact 
(consequence) were combined to create an overall risk score.  In this example, a facility that 
scored 5 on likelihood and 5 on impact would receive 25 for a combined risk score, the highest 
level, making it a clear priority.  A facility that scores 1 on likelihood and a 5 on impact would 
receive a risk score of 5, the low likelihood driving down the combined risk score and indicating 
the facility was potentially less of a priority than other facilities. 

 

Figure 3-1.  Example Risk Matrix. 
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4.0 SCORING CRITERIA AND WEIGHTING 

The criteria for scoring each structure and the weights assigned to each criterion are defined in 
this section.  The two groups of criteria are the Probability of Failure and the Consequence of 
Failure.  Criteria within each group are weighted based on influence on overall risk such that the 
weights add up to 100% for each group. 

4.1 Probability of Failure 

1-A. Construction Type/Material is Prone to Failure (Weight 40%) 

1 – 3 Construction Type/Materials Less Likely to Fail 
4 – 6 Failure Due to Construction Type/Materials is Unknown 
7 – 10 Construction Type/Materials are Likely to Fail 

1-B. Construction Similar to Other Structures that have Failed (Weight 20%) 

1 – 3 Similar Structures have not Failed 
4 – 6 No Similar Structures 
7 – 10 Similar Structures have Failed 

1-C. Waste Stream Chemistry (Weight 40%) 

1 – 3 Waste Stream Diluted or Benign 
4 – 6 Waste Stream Mildly Corrosive, or Unknown 
7 – 10 Waste Stream Highly Corrosive  

4.1.1 Weighting of Probability of Failure Criteria 

Of the three criteria, the “Construction Type/Material is Prone to Failure” and “Waste Stream 
Chemistry” criteria were considered equally influential in determining the probability of failure 
and weighted 40% each.  Failure history is mildly correlated with material failure susceptibility 
and aggressive waste stream chemistries; however, it is not completely dependent either.  Hence, 
“Construction Similar to Other Structures that have Failed” is given half the weight as the other 
two criteria, or 20%.   

4.1.2 Other Considerations 

Age was considered but determined not to be a discriminating factor because all structures were 
constructed over a span of 10 years (1944 to 1954).  Also, the proximity of other nearby 
structures failing and falling on the evaluated structures was considered.  This too was 
determined not to be a discriminating factor because most of the structures are not located near 
other structures. 
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4.2 Consequence of Failure 

2-A. Failing into a Safe Configuration (Weight 30%) 

1 – 3 Soil Overburden is Much Greater than Structure Height 
4 – 6 Soil Overburden is Slightly Greater or Slightly Less than Structure Height 
7 – 10 Soil Overburden is Much Less than Structure Height or No Soil Overburden 

2-B. Amount/Type of Material that Could be Released (Weight 20%) 

1 – 3 Small Material Inventory that Could Be Released 
4 – 6 Some Material Inventory, or Unknown Amount but Expected to Be Limited 
7 – 10 Large Material Inventory, or Unknown Amount 

2-C. Proximity to Workers (Weight 20%) 

Approximate distances to nearest facility: 

10 < 50 ft 
9 < 100 ft 
8 < 150 ft 
7 < 200 ft 
6 < 250 ft 
5 < 400 ft 
4 < 600 ft 
3 < 800 ft 
2 < 1000 ft 
1 > 1000 ft 

In the absence of administrative controls limiting personnel access to nearby facilities, all 
facilities were assumed to be occupied. 

2-D. Extent of Recovery Effort (Weight 30%) 

1 – 3 Recovery Effort Expected to Be Modest (e.g., crib backfill and stabilization) 
4 – 6 Recovery Effort Expected to Be Moderate 
7 – 10 Recovery Effort Expected to Be Extensive (e.g., PUREX Tunnel) 

4.2.1 Weighting of Consequence of Failure Criteria 

When a structure fails into a safe state, the majority of the follow-on consequences are 
eliminated and hence this criterion has a higher weight than material release or proximity to 
workers.  However, even if a structure fails into a safe state, there still needs to be some type of 
recovery effort to analyze the impact of the failure.  This recovery effort has the potential to have 
a significant impact on the overall project.  Hence, “Failing into a Safe Configuration” and 
“Extent of Recovery Effort” have the highest weights at 30% each and “Amount/Type of 
Material that Could be Released” and “Proximity to Workers” have lower weights at 20% each. 
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4.2.2 Other Considerations 

Structures that have already subsided or caved-in are scored as if they had not yet failed since it 
is unknown if they have only partially subsided and may continue to fail in the future. 

5.0 AGING STRUCTURE SCORING BASIS 

Based on the criteria of Section 4.0, each structure was scored to determine which structures 
pose the highest risk of failure.  Sections 5.1 and 5.2 summarize the basis for the risk scores.  
Tables in Section 5.3 show the assigned scores for each criterion (refer to Appendix A for the 
detailed scoring basis of each structure). 

5.1 Probability of Failure 

1-A. Construction Type/Material is Prone to Failure (Weight 40%) 

Table 5-1 shows the scoring summary of all structures for this criterion. 

The structures fell into three material types: timber, steel, and concrete.  The 216 cribs, except 
216-Z-9, were all constructed of timber.  These structures are scored high because timber is more 
susceptible to degrade overtime compared to steel or concrete through typical decay mechanisms 
acting on buried wood.  Some of these structures have already failed.  Although most of the 
historical drawings for the timber structures do not identify preservation treatments (such as 
creosote), the wood was likely treated with a preservative given that all these structures have 
been buried for over 65 years and not all have failed.  Untreated lumber would likely have failed 
within the first five years.  However, service life given by preservative treatments at the time of 
installation could be as much as 35 years or more.  This is consistent with the age and failure 
rate. The 216-Z-9 Crib is a trench with a concrete cover supported on the sides of the trench and 
by six internal columns.  The robustness and durability of this unusual and complex construction 
is uncertain and visual inspections show that some of the clay tile on the supports and liner 
bricks on the roof have fallen off, this crib is scored high. The 241-Z-361 Tank was also scored 
high because visual inspections indicate it has severely deteriorated beyond what would normally 
be expected for lined concrete tank. 

The 241-Z-8 Tank is scored mid-range since it is constructed of coated mild steel or wrought 
iron without cathodic protection and may have corroded over time. The PUREX Deep Bed Filter 
has experienced some water intrusion indicating that cracking and rebar corrosion in the cover 
may have already occurred, this otherwise robust structure is scored mid-range. 

Concrete tanks such as 241-B-361, 241-T-361, and 241-U-361 are scored low because they are 
inactive and expected to deteriorate very slowly if they had been operated as intended.  Likewise, 
the concrete structure of the REDOX Sand Filter is scored low.   

1-B. Construction Similar to Other Structures that have Failed (Weight 20%) 

Table 5-2 shows the scoring summary of all structures for this criterion. 
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Several of the underground wooden crib structures have already failed.  Structures with similar 
wooden construction to those that have failed are scored higher.  Groups of similar structures 
which have not seen failure are scored lower.  Structures that are unique and therefore have no 
other similar structures for comparison are scored mid-range.   

1-C. Waste Stream Chemistry (Weight 40%) 

Table 5-3 shows the scoring summary of all structures for this criterion. 

Reliable waste stream data is not readily available for all structures.  Some structures, such as 
241-Z-361 and 216-Z-9 have been sampled and studied, but no reliable data for structures like 
the 216 cribs has been found.  The effects of waste stream chemistry on the structure was 
qualitatively assessed based on the waste stream information, where available.  In cases where 
information is lacking, the structure is scored mid-range.  If the waste stream is assumed to be 
diluted or benign, a low score is assigned.  If data is available that indicates that the stream was 
corrosive, a high score is used.   

The scoring for these criteria is qualitative and somewhat subjective given the inconsistency and 
availability of data.  Even where data is available, the corrosive nature of the stream must still be 
assumed.  For example, documentation is available that states that acid was added to the 216-B-9 
Crib due to plugging, but neither the type of acid, the pH, nor the volume of acid added is 
known.  In other cases, the source of the stream is identified but the actual chemistry of the 
stream may be only described on a high level at best. 

5.2 Consequences of Failure 

2-A. Failing into a Safe Configuration (Weight 30%) 

Table 5-4 shows the scoring summary of all structures for this criterion. 

Some cribs have already failed.  These failures generally resulted in ground subsidence without 
exposure of the crib interior to the environment.  In many instances, the crib height is much less 
than the height of the overlying soil such that failure results in a sealed crib because the soil 
collapses into the crib.  Based on this, a scoring criterion is included that addresses how a 
structure might fail into a similar safe configuration.  If the soil column above the structure is 
much larger than the structure height, a low score is assigned.  If the soil column is less than the 
structure’s height, a high score is applied.  Structures with no soil cover such as the REDOX 
Sand Filter and 216-Z-9 Crib are scored at the top of the range, as a failure of the cover would 
certainly lead to open breach of the structure.  Mid-range scores are applied if the soil column is 
close to the structure height.   

2-B. Amount/Type of Material that Could be Released (Weight 20%) 

Table 5-5 shows the scoring summary of all structures for this criterion. 

Structures with large inventories of materials, particularly radionuclides, are scored high.  The 
216-Z-9 crib is at the top of the range given its high inventory.  Low scores are assigned to 
structures with low inventories relative to 216-Z-9, or with no inventory.  Detailed information 
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concerning material inventory is not readily available for many of the structures, in particular the 
cribs, so these structures are scored mid-range.   

2-C. Proximity to Workers (Weight 20%) 

Table 5-6 shows the scoring summary of all structures for this criterion. 

Worker proximity scoring is based on the structure’s location and its proximity to office space 
and normal work areas.  Approximate distances to the nearest facility were estimated using 
internet mapping applications. In the absence of administrative controls limiting personnel access 
to nearby facilities, all facilities were assumed to be occupied.  

2-D. Extent of Recovery Effort (Weight 30%) 

Table 5-7 shows the scoring summary of all structures for this criterion. 

Recovery effort scores are based on expected duration, cost, and planning.   

The 216-Z-9 Crib is scored at the top of the range because it has no soil overburden, has a high 
material inventory, and a failure of its cover would result in a significant event.  Most likely, 
take-cover actions would be initiated and the area near the 216-Z-9 crib would also be closed to 
personnel.  Returning 216-Z-9 to a safe configuration would present major challenges.  
Extensive planning would be required, and significant precautions and protective measures 
would be required to ensure worker safety.  241-Z-361 is also scored in the high range for similar 
reasons to 216-Z-9; significant planning would be required to return it to a safe configuration.  
241-Z-361 is physically smaller than 216-Z-9; therefore, it is scored slightly lower.   

The PUREX Deep Bed Filter and REDOX Sand Filter are scored high because they are active 
and in service.  Their failure would present unique problems compared with the other structures 
considered. 

The 241-B-316, 241-T-316, 241-U-316, and 241-CX-70 Tanks are scored mid-range as recovery 
efforts would require planning and possibly regulatory approval since the tanks are regulated by 
the state of Washington. 

The 261-Z-1 and 261-Z-2 Cribs are also scored mid-range due to their large height (14 ft) 
relative to soil coverage (6 ft).  Therefore, their failure would likely result in a significant cave-
in, rather than mere subsidence, with a high probability of contamination spread resulting in 
extensive cleanup.  The 261-Z-8 Crib also has a low ratio of soil overburden and is scored mid-
range. 

Most cribs are scored low as they are expected to fail in the form of subsidence rather than a 
large cave-in.  Most are low profile, as low as 4 ft in height, and buried under 14 ft or more of 
soil.  Recovery efforts would primarily consist of back filling and stabilizing the area which 
should not require extensive planning or special worker precautions. 
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5.3 Structure Scoring Tables 

Table 5-1.  Scores – 1-A:  Construction Type/Material is Prone to Failure. 

Structure Type of Construction Score 

241-Z-361 Rectangular Concrete Tank 10 

216-B-7A/B Timber Crib Box 8 

216-B-8 Timber Crib Box 8 

216-B-9 Timber Crib Box 8 

216-B-10A/B Timber Crib Box 8 

216-T-6 Timber Crib Box 8 

216-T-7 Timber Crib Box 8 

216-T-8 Timber Crib Box 8 

216-T-19 Timber Crib Box 8 

216-T-32 Timber Crib Box 8 

216-U-1 Timber Crib Box 8 

216-U-2 Timber Crib Box 8 

216-U-8 Timber Crib Box 8 

216-Z-1 Timber Crib Box 8 

216-Z-2 Timber Crib Box 8 

216-Z-5 Timber Crib Box 8 

216-B-12 Timber Crib Box 8 

216-Z-6 Timber Trench Box 8 

216-Z-7 Timber Trench Box 8 

241-CX-70 Cylindrical Concrete Tank 8 

216-Z-9 Concrete Covered Crib 7 

241-Z-8 Cylindrical Steel Tank 5 

PUREX Deep Bed Filters Rectangular Concrete Vault 5 

241-B-361 Cylindrical Concrete Tank 3 

241-T-361 Cylindrical Concrete Tank 3 

241-U-361 Cylindrical Concrete Tank 3 

REDOX Sand Filter Rectangular Concrete Vault 3 
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Table 5-2.  Scores – 1-B:  Construction Similar to Other Structures that have Failed. 

Structure 
Caved-In, 

Subsidence 
Type of Construction Score 

216-B-8 Yes Timber Crib Box 8 

216-B-10A/B Yes Timber Crib Box 8 

216-T-6 Yes Timber Crib Box 8 

216-T-8 Yes Timber Crib Box 8 

216-T-19 Yes Timber Crib Box 8 

216-U-8 Yes Timber Crib Box 8 

216-Z-1 Yes Timber Crib Box 8 

216-B-12 Yes Timber Crib Box 8 

216-B-7A/B No Timber Crib Box 8 

216-B-9 No Timber Crib Box 8 

216-T-7 No Timber Crib Box 8 

216-T-32 No Timber Crib Box 8 

216-U-1 No Timber Crib Box 8 

216-U-2 No Timber Crib Box 8 

216-Z-2 No Timber Crib Box 8 

216-Z-5 No Timber Crib Box 8 

216-Z-6 Yes Timber Trench Box 8 

216-Z-7 No Timber Trench Box 8 

241-CX-70 Yes Cylindrical Concrete Tank 5 

216-Z-9 No Concrete Covered Crib 5 

241-Z-8 No Cylindrical Steel Tank 5 

241-Z-361 No Rectangular Concrete Tank 5 

241-B-361 No Cylindrical Concrete Tank 3 

241-T-361 No Cylindrical Concrete Tank 3 

241-U-361 No Cylindrical Concrete Tank 3 

PUREX Deep Bed Filters No Rectangular Concrete Vault 3 

REDOX Sand Filter No Rectangular Concrete Vault 3 
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Table 5-3.  Scores – 1-C:  Waste Stream Chemistry. 

Structure Waste Stream Score 

216-U-8 Acidic 8 

216-B-9 Low pH 8 

241-Z-8 Acidic 8 

216-Z-1 Various 6 

216-Z-2 Various 6 

216-Z-6 Various 6 

216-Z-7 Various 6 

216-Z-9 Various 6 

241-B-361 Various 6 

241-T-361 Various 6 

241-U-361 Various 6 

241-Z-361 Various 6 

216-B-7A/B Assumed diluted 4 

216-B-8 Assumed diluted 4 

216-B-10A/B Assumed diluted 4 

216-T-32 Assumed diluted 4 

216-U-1 Assumed diluted 4 

216-U-2 Assumed diluted 4 

216-Z-5 Assumed diluted 4 

216-T-19 Evap Condensate 4 

216-T-6 Neutral to basic 3 

216-T-7 Neutral to basic 3 

216-T-8 Neutral to basic 3 

216-B-12 Condensate 2 

PUREX Deep Bed Filters Condensate 2 

REDOX Sand Filter Condensate 2 

241-CX-70 Empty 1 
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Table 5-4.  Scores – 2-A:  Failing into a Safe Configuration. 

Structure 
Ratio of Soil 

Overburden to 
Structure Height 

Score 

216-Z-9 None 10 

REDOX Sand Filter None 10 

241-Z-361 0.1 9 

PUREX Deep Bed Filters 0.3 8 

241-B-361 0.3 8 

241-T-361 0.3 8 

241-U-361 0.3 8 

216-Z-1 0.4 7 

216-Z-2 0.4 7 

241-CX-70 0.7 6 

241-Z-8 0.8 6 

216-B-12 1.5 3 

216-Z-6 1.6 3 

216-U-8 1.6 3 

216-B-8 2.2 2 

216-T-19 2.4 2 

216-T-7 2.7 2 

216-B-9 2.8 2 

216-Z-7 2.9 2 

216-Z-5 3.5 1 

216-T-6 4.0 1 

216-B-10A/B 4.0 1 

216-T-8 4.0 1 

216-U-2 4.0 1 

216-U-1 4.0 1 

216-T-32 5.5 1 

216-B-7A/B 5.9 1 

 

  



RL-40 Aging Structures Risk Assessment 67569-RPT-001, Revision 2 

 31 
 

Table 5-5.  Scores – 2-B:  Amount/Type of Material that Could be Released. 

Structure Material at Risk Score 

216-Z-9 See Note 1 10 

241-Z-361 29 kg Pu, 20,000 gal sludge 8 

216-Z-1 3.5 kg Pu, 40.5 kg U, 50,000 kg Nitrate, 15,000 Fluoride (see Note 2) 7 

216-Z-2 3.5 kg Pu, 40.5 kg U, 50,000 kg Nitrate, 15,000 Fluoride (see Note 2) 7 

REDOX Sand Filter 5 kg Pu 6 

PUREX Deep Bed Filters 4.2 kg Pu 6 

216-T-32 3.2 kg Pu 6 

241-T-361 2.6 kg Pu, 23,000 gal sludge 6 

241-B-361 2.4 kg Pu, 22,000 gal sludge 6 

241-Z-8 38 g Pu (possibly 1.5 kg Pu), 500 gal sludge 5 

216-B-7A/B Unknown 5 

216-B-8 Unknown 5 

216-B-10A/B Unknown 5 

216-T-6 Unknown 5 

216-T-7 Unknown 5 

216-T-8 Unknown 5 

216-T-19 Unknown 5 

216-U-1 Unknown 5 

216-U-2 Unknown 5 

216-U-8 Unknown 5 

216-B-12 Unknown 5 

216-Z-6 Unknown 5 

216-Z-7 Unknown 5 

241-U-361 Unknown 5 

216-Z-5 340 g Pu, 100,000 kg Nitrate 4 

216-B-9 95 g Pu 3 

241-CX-70 Empty 1 

1. 216-Z-9 has a large documented inventory, including: 48 kg Pu, 2.5 kg Americium, 300,000 liters Carbon 
Tetrachloride, 27,900 liters Tributyl Phosphate, 46,500 liters Dibutyl butylphosphonate, 9,300 liters Oil, 
1,361,000 kg Nitrate 

2. Total inventory discharged to the 216-Z-1 and 241-Z-2 cribs is assumed to be split evenly between the two 
cribs as shown 
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Table 5-6.  Scores – 2-C:  Proximity to Workers. 

Structure Approximate Location, Proximity to Workers Score 

216-T-7 0 ft to 241-T Tank Farm 10 
216-T-32 0 ft to 241-T Tank Farm 10 

216-B-7A/B 25 ft to Pump and Treat Equipment at 241-B Tank Farm 10 
216-Z-7 75 ft to PFP mobile offices 9 
241-Z-8 75 ft to PFP mobile offices 9 

241-Z-361 100 ft to PFP demolition 9 
216-T-8 135 ft to T-Plant 8 
216-Z-5 160 ft to 231-Z at PFP 7 
216-B-8 170 ft to Pump and Treat Equipment at 241-B Tank Farm 7 
216-Z-6 170 ft to PFP demolition 7 
216-Z-9 170 ft to PFP mobile offices 7 

PUREX Deep Bed Filters 185 ft to PUREX 7 
REDOX Sand Filter 230 ft to 222-S Lab 6 

216-Z-1 240 ft to PFP demolition 6 
216-Z-2 240 ft to PFP demolition 6 

216-T-19 300 ft to storage area 5 
241-T-361 550 ft to T-Plant 4 

216-B-10A/B 575 ft to mobile offices north of B-Plant 4 
241-CX-70 580 ft to mobile offices 4 
241-U-361 625 ft to U-Plant 3 

216-T-6 725 ft to T-Plant 3 
216-U-1 750 ft to U-Plant 3 
216-U-2 750 ft to U-Plant 3 
216-B-12 900 ft to mobile offices north of B-Plant 2 
241-B-361 900 ft to mobile offices north of B-Plant 2 
216-B-9 1250 ft to mobile offices north of B-Plant 1 
216-U-8 1300 ft to U-Plant 1 
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Table 5-7.  Scores – 2-D:  Extent of Recovery Effort. 

Structure Score 

216-Z-9 10 

PUREX Deep Bed Filters 10 

REDOX Sand Filter 10 

241-Z-361 8 

216-Z-1 5 

216-Z-2 5 

241-B-361 5 

241-T-361 5 

241-U-361 5 

241-Z-8 5 

241-CX-70 5 

216-B-7A/B 2 

216-B-8 2 

216-B-9 2 

216-B-10A/B 2 

216-T-6 2 

216-T-7 2 

216-T-8 2 

216-T-19 2 

216-T-32 2 

216-U-1 2 

216-U-2 2 

216-U-8 2 

216-Z-5 2 

216-B-12 2 

216-Z-6 2 

216-Z-7 2 
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6.0 RESULTS 

Table 6-1 and Table 6-2 summarize the Probability of Failure and Consequence of Failure scores 
by structure and calculates the weighted average score for each group of criteria.  Table 6-3 
presents the combined and normalized scores calculated in accordance with the methodology 
described in Section 3.0.  The structures in Table 6-3 are ranked from highest to lowest based on 
the normalized scores. 

The 241-Z-361 Settling Tank scored the highest of all the structures.  It scored high in both 
probability of failure (third) and consequence of failure (second).  The primary driver for high 
probability of failure is that visual inspections have found that its steel liner has dissolved in 
places and the structural concrete degraded.  Primary drivers for the high consequence of failure 
include minimal soil overburden, relatively high material inventory (29-kg plutonium, 
20,000-gallons of sludge), relatively close proximity to workers, and recovery efforts are 
expected to be extensive. 

The 216-Z-9 Crib scored second highest.  Its probability of failure is relatively moderate; 
however, it scored the highest of all the structures in consequences of failure.  Primary drivers 
for this high consequence of failure include no soil overburden, relatively high material 
inventory (48-kg plutonium), relatively close proximity to workers, and recovery efforts are 
expected to be extensive. 

The 216-Z-1 and 216-Z-2 Cribs scored third highest.  They scored high in both probability of 
failure (fourth) and the consequence of failure (fifth).  The primary driver for the high probability 
of failure is the wooden construction of these cribs.  The 216-Z-1 Crib has already collapsed.  
The construction of the 216-Z-2 Crib is the same as 216-Z-1 Crib and both were exposed to the 
same mildly corrosive waste stream chemistry; therefore, 216-Z-2 is likely to fail also.  The 
primary driver for the high consequences of failure result is that the soil overburden is less than 
the structure height (crib height is 14 ft with 6-ft of soil overburden) and the moderate material 
inventory that could be released (3.5-kg plutonium). 

The risk scores (normalized and ranked) for all structures are provided in Table 6-3. 
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Table 6-1.  Probability of Failure Scoring Results. 
  

Probability of Failure 
 

 
Weights = 40% 20% 40% 

 

Group Structure 1-A 
Construction 

Type 

1-B 
Similar 
Failures 

1-C Waste 
Stream 

Probability of 
Failure 
Score 

C1 216-B-9 8 8 8 8.0 

C1 216-U-8 8 8 8 8.0 

T2 241-Z-361 10 5 6 7.4 

C1 216-Z-1 8 8 6 7.2 

C1 216-Z-2 8 8 6 7.2 

C3 216-Z-6 8 8 6 7.2 

C4 216-Z-7 8 8 6 7.2 

C1 216-B-7A/B 8 8 4 6.4 

C1 216-B-8 8 8 4 6.4 

C1 216-B-10A/B 8 8 4 6.4 

C1 216-T-19 8 8 4 6.4 

C1 216-T-32 8 8 4 6.4 

C1 216-U-1 8 8 4 6.4 

C1 216-U-2 8 8 4 6.4 

C1 216-Z-5 8 8 4 6.4 

T3 241-Z-8 5 5 8 6.2 

C5 216-Z-9 7 5 6 6.2 

C1 216-T-6 8 8 3 6.0 

C1 216-T-7 8 8 3 6.0 

C1 216-T-8 8 8 3 6.0 

C2 216-B-12 8 8 2 5.6 

O3 241-CX-70 8 5 1 4.6 

T1 241-B-361 3 3 6 4.2 

 T1 241-T-361 3 3 6 4.2 

 T1 241-U-361 3 3 6 4.2 

O1 PUREX Deep Bed Filters 5 3 2 3.4 

O2 REDOX Sand Filter 3 3 2 2.6 
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Table 6-2.  Consequence of Failure Scoring Results. 
 

Weights = 30% 20% 20% 30% 
 

Group Structure 2-A  
Soil 

Overburden 

2-B 
Material 
Release 

2-C 
Worker 

Proximity 

2-D 
Recovery 

Effort 

Consequence 
of Failure 

Score 

C5 216-Z-9 10 10 7 10 9.4 

T2 241-Z-361 9 8 9 8 8.5 

O2 REDOX Sand Filter 10 6 6 10 8.4 

O1 PUREX Deep Bed 
Filters 

8 6 7 10 8.0 

C1 216-Z-1 7 7 6 5 6.2 

C1 216-Z-2 7 7 6 5 6.2 

T3 241-Z-8 6 5 9 5 6.1 

T1 241-T-361 8 6 4 5 5.9 

T1 241-B-361 8 6 2 5 5.5 

T1 241-U-361 8 5 3 5 5.5 

O3 241-CX-70 6 1 4 5 4.3 

C1 216-T-7 2 5 10 2 4.2 

C1 216-T-32 1 6 10 2 4.1 

C4 216-Z-7 2 5 9 2 4.0 

C3 216-Z-6 3 5 7 2 3.9 

C1 216-B-7A/B 1 5 10 2 3.9 

C1 216-B-8 2 5 7 2 3.6 

C1 216-T-8 1 5 8 2 3.5 

C1 216-T-19 2 5 5 2 3.2 

C1 216-Z-5 1 4 7 2 3.1 

C2 216-B-12 3 5 2 2 2.9 

C1 216-U-8 3 5 1 2 2.7 

C1 216-B-10A/B 1 5 4 2 2.7 

C1 216-U-1 1 5 3 2 2.5 

C1 216-U-2 1 5 3 2 2.5 

C1 216-T-6 1 5 3 2 2.5 

C1 216-B-9 2 3 1 2 2.0 
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Table 6-3.  Combined, Normalized, and Ranked Scoring Results. 

Group Structure Probability 
Score 

Consequence 
Score 

Combined Risk 
Score 

Normalized 
Risk Score 

T2 241-Z-361 7.4 8.5 63 0.63 

C5 216-Z-9 6.2 9.4 58 0.58 

C1 216-Z-1 7.2 6.2 45 0.45 

C1 216-Z-2 7.2 6.2 45 0.45 

T3 241-Z-8 6.2 5.5 34 0.38 

C4 216-Z-7 7.2 4.0 29 0.29 

C3 216-Z-6 7.2 3.9 28 0.28 

O1 PUREX Deep Bed Filters 3.4 8.0 27 0.27 

C1 216-T-32 6.4 4.1 26 0.26 

C1 216-T-7 6.0 4.2 25 0.25 

C1 216-B-7A/B 6.4 3.9 25 0.25 

T1 241-T-361 4.2 5.9 25 0.25 

T1 241-B-361 4.2 5.5 23 0.23 

T1 241-U-361 4.2 5.5 23 0.23 

C1 216-B-8 6.4 3.6 23 0.23 

O2 REDOX Sand Filter 2.6 8.4 22 0.22 

C1 216-U-8 8.0 2.7 22 0.22 

C1 216-T-8 6.0 3.5 21 0.21 

C1 216-T-19 6.4 3.2 20 0.20 

C1 216-Z-5 6.4 3.1 20 0.20 

O3 241-CX-70 4.6 4.3 20 0.20 

C1 216-B-10A/B 6.4 2.7 17 0.17 

C2 216-B-12 5.6 2.9 16 0.16 

C1 216-U-1 6.4 2.5 16 0.16 

C1 216-U-2 6.4 2.5 16 0.16 

C1 216-B-9 8.0 2.0 16 0.16 

C1 216-T-6 6.0 2.5 15 0.15 
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7.0 CONCLUSIONS 

The aging structures in the scope of this report are evaluated against both probability of failure 
criteria and consequence of failure criteria.  Weighted average scores in each group of criteria are 
combined, normalized, and ranked to develop a relative ranking of the structures in terms of risk 
of failure (Table 6-3).  The structures identified in Table 7-1 are the highest ranked structures in 
each group of structures and should be evaluated further for structural stability and 
recommended actions. 

Table 7-1.  Highest Priority Structures in Each Group for Further Evaluation. 

Group Structure Normalized 
Risk Score 

T2 241-Z-361 0.63 

C5 216-Z-9 0.58 

C1 216-Z-2 1 0.45 

T3 241-Z-8 0.38 

C4 216-Z-7 0.29 

C3 216-Z-6 2 0.28 

O1 PUREX Deep Bed Filters 0.27 

T1 241-T-361 0.25 

O2 REDOX Sand Filter 0.22 

O3 241-CX-70 2 0.20 

C2 216-B-12 2 0.16 
1. 216-Z-1 crib has the same score as 216-Z-2; however, 216-Z-1 has 

failed. 
2. These structures are the only structures in their group and have 

already experienced some subsidence or cave-in.  The extent of the 
cave-in is unknown and there is continued risk of additional cave-
ins; therefore, these structures will be evaluated further. 
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Table A-1.  216-B-7A/B Cribs Scoring Basis. 

216-B-7A/B CRIBS GROUP C1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Constructed of 
6-in. by 6-in. wooden timbers.  The buried timbers can be 
expected to deteriorate with time. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Construction is very similar to other structures that have failed.  
Several similar cribs have already failed. 

8 

1-C.  Waste Stream Chemistry Waste stream chemistry is unknown because reliable data is 
not readily available.  Scored midrange due to this uncertainty. 

4 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is much greater than structure height.  Failure 
is expected to result in a safe configuration.  Most probable 
failure result is ground subsidence without breaching the crib, 
consistent with similar cribs that have failed.  Crib height is 4 ft 
with 24 ft of soil overburden. 

1 

2-B.  Amount/Type of Material 
that Could be Released 

Material inventory is unknown but expected to be limited.  
Detailed information concerning material inventory is not 
readily available.  Scored midrange due to this uncertainty. 

5 

2-C.  Proximity to Workers Proximity to workers is approximately 25 ft from pump and 
treat equipment at 241-B Tank Farm. 

10 

2-D.  Extent of Recovery Effort Recovery efforts modest.  Primarily back filling and stabilizing 
the area which should not require extensive planning or worker 
precautions. 

2 
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Table A-2.  216-B-8 Crib Scoring Basis. 

216-B-8 CRIB GROUP C1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Constructed of 
6-in. by 6-in. wooden timbers.  The buried timbers can be 
expected to deteriorate with time. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Construction is very similar to other structures that have failed.  
Several similar cribs have already failed1. 

8 

1-C.  Waste Stream Chemistry Waste stream chemistry is unknown because reliable data is 
not readily available.  Scored midrange due to this uncertainty. 

4 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is much greater than structure height.  Failure 
is expected to result in a safe configuration2.  Most probable 
failure result is ground subsidence without breaching the crib, 
consistent with similar cribs that have failed.  Crib height is 7 ft 
with 16 ft of soil overburden. 

2 

2-B.  Amount/Type of Material 
that Could be Released 

Material inventory is unknown but expected to be limited.  
Detailed information concerning material inventory is not 
readily available.  Scored midrange due to this uncertainty. 

5 

2-C.  Proximity to Workers Proximity to workers is approximately 170 ft from pump and 
treat equipment at 241-B Tank Farm. 

7 

2-D.  Extent of Recovery Effort Recovery efforts modest.  Primarily back filling and stabilizing 
the area which should not require extensive planning or worker 
precautions. 

2 

1. In March 2016, during a drilling activity near this structure, a cave-in (subsidence) occurred near the drill rig. 
2. Structures that have already subsided or caved in have been scored as if they have not yet failed.  The extent 

of the cave-in is unknown and there is continued risk of additional cave-ins; therefore, these structures may 
still be considered for further evaluation. 

 

  



RL-40 Aging Structures Risk Assessment 67569-RPT-001, Revision 2 

 A-4 
 

Table A-3.  216-B-9 Crib Scoring Basis. 

216-B-9 CRIB GROUP C1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Constructed of 
6-in. by 6-in. wooden timbers.  The buried timbers can be 
expected to deteriorate with time. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Construction is very similar to other structures that have failed.  
Several similar cribs have already failed. 

8 

1-C.  Waste Stream Chemistry The waste stream chemistry was highly corrosive.  Sludge in 
the waste plugged the crib and decreased its capacity.  Acid 
was added to the crib to keep it in operation.  The crib 
eventually became sealed with sludge and overflow into the tile 
field began in November 1948. 

8 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is much greater than structure height.  Failure 
is expected to result in a safe configuration.  Most probable 
failure result is ground subsidence without breaching the crib, 
consistent with similar cribs that have failed.  Crib height is 8 ft 
with 22-ft of soil overburden. 

2 

2-B.  Amount/Type of Material 
that Could be Released 

Material inventory is small.  A total of 4,860,000 gallons of 
waste was discharged to the crib between August 1948 and 
January 1950.  The waste contained approximately 95-grams of 
plutonium and 2,050-curies of fission products. 

3 

2-C.  Proximity to Workers Proximity to workers is approximately 1250 ft from mobile 
offices north of B Plant. 

1 

2-D.  Extent of Recovery Effort Recovery efforts modest.  Primarily back filling and stabilizing 
the area which should not require extensive planning or worker 
precautions. 

2 
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Table A-4.  216-B-10A/B Cribs Scoring Basis. 

216-B-10A/B CRIBS GROUP C1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Constructed of 
6-in. by 6-in. wooden timbers.  The buried timbers can be 
expected to deteriorate with time. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Construction is very similar to other structures that have failed.  
Several similar cribs have already failed1. 

8 

1-C.  Waste Stream Chemistry Waste stream chemistry is unknown because reliable data is 
not readily available.  Scored midrange due to this uncertainty. 

4 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is much greater than structure height.  Failure 
is expected to result in a safe configuration2.  Most probable 
failure result is ground subsidence without breaching the crib, 
consistent with similar cribs that have failed.  Crib height is 4 ft 
with 16 ft of soil overburden. 

1 

2-B.  Amount/Type of Material 
that Could be Released 

Material inventory is unknown but expected to be limited.  
Detailed information concerning material inventory is not 
readily available.  Scored midrange due to this uncertainty. 

5 

2-C.  Proximity to Workers Proximity to workers is approximately 575 ft from mobile 
offices north of B Plant. 

4 

2-D.  Extent of Recovery Effort Recovery efforts modest.  Primarily back filling and stabilizing 
the area which should not require extensive planning or worker 
precautions. 

2 

1. The surface of the unit has subsided about 3 ft in the center, possibly indicating deterioration of the lumber. 
2. Structures that have already subsided or caved in have been scored as if they have not yet failed.  The extent 

of the cave-in is unknown and there is continued risk of additional cave-ins; therefore, these structures may 
still be considered for further evaluation. 

 

  



RL-40 Aging Structures Risk Assessment 67569-RPT-001, Revision 2 

 A-6 
 

Table A-5.  216-T-6 Crib Scoring Basis. 

216-T-6 CRIB GROUP C1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Constructed of 
6-in. by 6-in. wooden timbers.  The buried timbers can be 
expected to deteriorate with time. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Construction is very similar to other structures that have failed.  
Several similar cribs have already failed1. 

8 

1-C.  Waste Stream Chemistry Waste stream chemistry was diluted.  Low in salt, neutral to 
basic, and contained nitrate, sodium, ammonium nitrate, 
sodium oxalate, fluoride, sulfate, and phosphate. 

3 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is much greater than structure height.  Failure 
is expected to result in a safe configuration2.  Most probable 
failure result is ground subsidence without breaching the crib, 
consistent with similar cribs that have failed.  Crib height is 4 ft 
with 15-ft of soil overburden. 

1 

2-B.  Amount/Type of Material 
that Could be Released 

Material inventory is unknown but expected to be limited.  
Detailed information concerning material inventory is not 
readily available.  Scored midrange due to this uncertainty. 

5 

2-C.  Proximity to Workers Proximity to workers is approximately 725 ft from T Plant. 3 

2-D.  Extent of Recovery Effort Recovery efforts modest.  Primarily back filling and stabilizing 
the area which should not require extensive planning or worker 
precautions. 

2 

1. In the mid 1970’s and again in 2015, holes appeared in the ground above this crib.  Actions were taken to 
stabilize this subsidence. 

2. Structures that have already subsided or caved in have been scored as if they have not yet failed.  The extent 
of the cave-in is unknown and there is continued risk of additional cave-ins; therefore, these structures may 
still be considered for further evaluation. 
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Table A-6.  216-T-7 Crib Scoring Basis. 

216-T-7 CRIB GROUP C1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Constructed of 
6-in. by 6-in. wooden timbers.  The buried timbers can be 
expected to deteriorate with time. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Construction is very similar to other structures that have failed.  
Several similar cribs have already failed. 

8 

1-C.  Waste Stream Chemistry Waste stream chemistry was diluted.  High in salt, neutral to 
basic, and contained nitrate, potassium, sodium, ammonium 
nitrate, sodium oxalate, fluoride, sulfate, and phosphate. 

3 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is much greater than structure height.  Failure 
is expected to result in a safe configuration.  Most probable 
failure result is ground subsidence without breaching the crib, 
consistent with similar cribs that have failed.  Crib height is 7 ft 
with 19- ft of soil overburden. 

2 

2-B.  Amount/Type of Material 
that Could be Released 

Material inventory is unknown but expected to be limited.  
Detailed information concerning material inventory is not 
readily available.  Scored midrange due to this uncertainty. 

5 

2-C.  Proximity to Workers Proximity to workers is located within 241-T Tank Farm. 10 

2-D.  Extent of Recovery Effort Recovery efforts modest.  Primarily back filling and stabilizing 
the area which should not require extensive planning or worker 
precautions. 

2 
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Table A-7.  216-T-8 Crib Scoring Basis. 

216-T-8 CRIB GROUP C1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Constructed of 
6-in. by 6-in. wooden timbers.  The buried timbers can be 
expected to deteriorate with time. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Construction is very similar to other structures that have failed.  
Several similar cribs have already failed. 

8 

1-C.  Waste Stream Chemistry Waste stream chemistry was diluted.  Neutral to basic. 3 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is much greater than structure height.  Failure 
is expected to result in a safe configuration.  Most probable 
failure result is ground subsidence without breaching the crib, 
consistent with similar cribs that have failed.  Crib height is 4 ft 
with 16 ft of soil overburden. 

1 

2-B.  Amount/Type of Material 
that Could be Released 

Material inventory is unknown but expected to be limited.  
Detailed information concerning material inventory is not 
readily available.  Scored midrange due to this uncertainty. 

5 

2-C.  Proximity to Workers Proximity to workers is approximately 135 ft from T Plant. 8 

2-D.  Extent of Recovery Effort Recovery efforts modest.  Primarily back filling and stabilizing 
the area which should not require extensive planning or worker 
precautions. 

2 
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Table A-8.  216-T-19 Crib Scoring Basis. 

216-T-19 CRIB GROUP C1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Constructed of 
6-in. by 6-in. wooden timbers.  The buried timbers can be 
expected to deteriorate with time. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Construction is very similar to other structures that have failed.  
Several similar cribs have already failed1. 

8 

1-C.  Waste Stream Chemistry Waste stream chemistry was mildly corrosive.  Process 
condensate from the waste evaporator in 242-T, cell drainage 
from Tank 5-6, second-cycle supernatant waste from 221-T, 
and waste from the 224-T Building. 

4 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is much greater than structure height.  Failure 
is expected to result in a safe configuration2.  Most probable 
failure result is ground subsidence without breaching the crib, 
consistent with similar cribs that have failed.  Crib height is 9 ft 
with 21 ft of soil overburden. 

2 

2-B.  Amount/Type of Material 
that Could be Released 

Material inventory is unknown but expected to be limited.  
Detailed information concerning material inventory is not 
readily available.  Scored midrange due to this uncertainty. 

5 

2-C.  Proximity to Workers Proximity to workers is approximately 300 ft from storage 
area. 

5 

2-D.  Extent of Recovery Effort Recovery efforts modest.  Primarily back filling and stabilizing 
the area which should not require extensive planning or worker 
precautions. 

2 

1. A cave-in occurred in 1956 that resulted in the abandonment of the wooden crib. 
2. Structures that have already subsided or caved in have been scored as if they have not yet failed.  The extent 

of the cave-in is unknown and there is continued risk of additional cave-ins; therefore, these structures may 
still be considered for further evaluation. 
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Table A-9.  216-T-32 Crib Scoring Basis. 

216-T-32 CRIB GROUP C1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Constructed of 
6-in. by 6-in. wooden timbers.  The buried timbers can be 
expected to deteriorate with time. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Construction is very similar to other structures that have failed.  
Several similar cribs have already failed. 

8 

1-C.  Waste Stream Chemistry Waste stream chemistry is mildly corrosive.  The site received 
waste from 224-T via the 241-T-201 Tank.  The waste was 
high in salt, neutral to basic, and contained nitrate, sodium, 
ammonium nitrate, sodium oxalate, fluoride, sulfate, and 
phosphate. 

4 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is much greater than structure height.  Failure 
is expected to result in a safe configuration.  Most probable 
failure result is ground subsidence without breaching the crib, 
consistent with similar cribs that have failed.  Crib height is 4 ft 
with 22-ft of soil overburden. 

1 

2-B.  Amount/Type of Material 
that Could be Released 

Some material inventory.  3.2-kg plutonium. 6 

2-C.  Proximity to Workers Proximity to workers is located within 241-T Tank Farm. 10 

2-D.  Extent of Recovery Effort Recovery efforts modest.  Primarily back filling and stabilizing 
the area which should not require extensive planning or worker 
precautions. 

2 

 

  



RL-40 Aging Structures Risk Assessment 67569-RPT-001, Revision 2 

 A-11 
 

Table A-10.  216-U-1 Crib Scoring Basis. 

216-U-1 CRIB GROUP C1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Constructed of 
6-in. by 6-in. wooden timbers.  The buried timbers can be 
expected to deteriorate with time. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Construction is very similar to other structures that have failed.  
Several similar cribs have already failed. 

8 

1-C.  Waste Stream Chemistry Waste stream chemistry was mildly corrosive.  Low in salt and 
neutral to basic. 

4 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is much greater than structure height.  Failure 
is expected to result in a safe configuration.  Most probable 
failure result is ground subsidence without breaching the crib, 
consistent with similar cribs that have failed.  Crib height is 4 ft 
with 20-ft of soil overburden. 

1 

2-B.  Amount/Type of Material 
that Could be Released 

Material inventory is unknown but expected to be limited.  
Detailed information concerning material inventory is not 
readily available.  Scored midrange due to this uncertainty. 

5 

2-C.  Proximity to Workers Proximity to workers is approximately 750 ft from U Plant. 3 

2-D.  Extent of Recovery Effort Recovery efforts modest.  Primarily back filling and stabilizing 
the area which should not require extensive planning or worker 
precautions. 

2 
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Table A-11.  216-U-2 Crib Scoring Basis. 

216-U-2 CRIB GROUP C1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Constructed of 
6-in. by 6-in. wooden timbers.  The buried timbers can be 
expected to deteriorate with time. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Construction is very similar to other structures that have failed.  
Several similar cribs have already failed. 

8 

1-C.  Waste Stream Chemistry Waste stream chemistry was mildly corrosive.  Low in salt and 
neutral to basic. 

4 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is much greater than structure height.  Failure 
is expected to result in a safe configuration.  Most probable 
failure result is ground subsidence without breaching the crib, 
consistent with similar cribs that have failed.  Crib height is 4 ft 
with 19-ft of soil overburden. 

1 

2-B.  Amount/Type of Material 
that Could be Released 

Material inventory is unknown but expected to be limited.  
Detailed information concerning material inventory is not 
readily available.  Scored midrange due to this uncertainty. 

5 

2-C.  Proximity to Workers Proximity to workers is approximately 750 ft from U Plant. 3 

2-D.  Extent of Recovery Effort Recovery efforts modest.  Primarily back filling and stabilizing 
the area which should not require extensive planning or worker 
precautions. 

2 
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Table A-12.  216-U-8 Crib Scoring Basis. 

216-U-8 CRIB GROUP C1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Constructed of 
6-in. by 8-in. wooden timbers.  The buried timbers can be 
expected to deteriorate with time. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Construction is very similar to other structures that have failed.  
Several similar cribs have already failed1. 

8 

1-C.  Waste Stream Chemistry Waste stream chemistry was highly corrosive.  Acidic process 
condensate from the 221-U and 224-U Buildings along with 
drainage from the 291-U Stack. 

8 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is much greater than structure height.  Failure 
is expected to result in a safe configuration2.  Most probable 
failure result is ground subsidence without breaching the crib, 
consistent with similar cribs that have failed.  Crib height is 
10 ft with 18-ft of soil overburden. 

3 

2-B.  Amount/Type of Material 
that Could be Released 

Material inventory is unknown but expected to be limited.  
Detailed information concerning material inventory is not 
readily available.  Scored midrange due to this uncertainty. 

5 

2-C.  Proximity to Workers Proximity to workers is approximately 1300 ft from U Plant. 1 

2-D.  Extent of Recovery Effort Recovery efforts modest.  Primarily back filling and stabilizing 
the area which should not require extensive planning or worker 
precautions. 

2 

1. Ground settling occurred in 1960 around the crib vent risers.  Approximately 75 cubic yards of dirt was used 
to fill the sink holes. 

2. Structures that have already subsided or caved in have been scored as if they have not yet failed.  The extent 
of the cave-in is unknown and there is continued risk of additional cave-ins; therefore, these structures may 
still be considered for further evaluation. 
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Table A-13: 216-Z-1 Crib Scoring Basis 

216-Z-1 CRIB GROUP C1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Constructed of 
6-in. by 6-in. wooden timbers.  The buried timbers can be 
expected to deteriorate with time. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Construction is very similar to other structures that have failed.  
Several similar cribs have already failed1. 

8 

1-C.  Waste Stream Chemistry Waste stream chemistry was mildly corrosive.  Process, 
analytical and development lab wastes from 234-5Z via the 
214-Z-361 Settling Tank from June 1949 to June 1952; May 
1966 to May 1966 received 236-Z aqueous and organic waste 
and 242-Z waste; October 1967 to October 1967 received 236-
Z and 242-Z wastes; and March 1968 to April 1969 received 
236-Z uranium wastes. 

6 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is less than structure height.  Failure may 
result in an unsafe configuration2.  Most probable failure result 
is cave-in, with possible breaching of the crib.  Crib height is 
14 ft with 6-ft of soil overburden. 

7 

2-B.  Amount/Type of Material 
that Could be Released 

Some material inventory that could be released.  
Approximately 3.5-kg of plutonium and 40.5-kg uranium. 

7 

2-C.  Proximity to Workers Proximity to workers is approximately 240 ft from PFP 
demolition. 

6 

2-D.  Extent of Recovery Effort Recovery efforts moderate.  Failure would likely result in a 
significant cave-in, rather than mere subsidence, with a high 
probability of contamination spread resulting in extensive 
cleanup. 

5 

1. An area approximately 10 ft in diameter by 6 to 8 ft deep collapsed on August 16, 2016 and was backfilled 
with approximately 24 yards of Controlled Density Fill on January 25, 2017.  No parts of the in/out piping or 
crib interior were exposed. 

2. Structures that have already subsided or caved in have been scored as if they have not yet failed.  The extent 
of the cave-in is unknown and there is continued risk of additional cave-ins; therefore, these structures may 
still be considered for further evaluation. 
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Table A-14.  216-Z-2 Crib Scoring Basis. 

216-Z-2 CRIB GROUP C1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Constructed of 
6-in. by 6-in. wooden timbers.  The buried timbers can be 
expected to deteriorate with time. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Construction is very similar to other structures that have failed.  
Several similar cribs have already failed. 

8 

1-C.  Waste Stream Chemistry Waste stream chemistry was mildly corrosive.  Process, 
analytical and development lab wastes from 234-5Z via the 
214-Z-361 Settling Tank from June 1949 to June 1952; May 
1966 to May 1966 received 236-Z aqueous and organic waste 
and 242-Z waste; October 1967 to October 1967 received 236-
Z and 242-Z wastes; and March 1968 to April 1969 received 
236-Z uranium wastes. 

6 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is less than structure height.  Failure may 
result in an unsafe configuration.  Most probable failure result 
is cave-in, with possible breaching of the crib.  Crib height is 
14 ft with 6-ft of soil overburden. 

7 

2-B.  Amount/Type of Material 
that Could be Released 

Some material inventory that could be released.  
Approximately 3.5-kg of plutonium and 40.5-kg uranium. 

7 

2-C.  Proximity to Workers Proximity to workers is approximately 240 ft from PFP 
demolition. 

6 

2-D.  Extent of Recovery Effort Recovery efforts moderate.  Failure would likely result in a 
significant cave-in, rather than mere subsidence, with a high 
probability of contamination spread resulting in extensive 
cleanup. 

5 
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Table A-15.  216-Z-5 Crib Scoring Basis. 

216-Z-5 CRIB GROUP C1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Constructed of 
6- in. by 6-in. wooden timbers.  The buried timbers can be 
expected to deteriorate with time. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Construction is very similar to other structures that have failed.  
Several similar cribs have already failed. 

8 

1-C.  Waste Stream Chemistry Waste stream chemistry was mildly corrosive.  Process waste 
from the 231-Z Building. 

4 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is much greater than structure height.  Failure 
is expected to result in a safe configuration.  Most probable 
failure result is ground subsidence without breaching the crib, 
consistent with similar cribs that have failed.  Crib height is 4 ft 
with 14-ft of soil overburden. 

1 

2-B.  Amount/Type of Material 
that Could be Released 

Some material inventory that could be released.  
Approximately 340-g of plutonium and 100,000-kg Nitrate. 

4 

2-C.  Proximity to Workers Proximity to workers is approximately 160 ft from 231-Z at 
PFP. 

7 

2-D.  Extent of Recovery Effort Recovery efforts modest.  Primarily back filling and stabilizing 
the area which should not require extensive planning or worker 
precautions. 

2 
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Table A-16.  216-B-12 Crib Scoring Basis. 

216-B-12 CRIB GROUP C2 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Constructed of 
6-in. by 8-in. wooden timbers.  The buried timbers can be 
expected to deteriorate with time. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Construction is very similar to other structures that have failed.  
Several similar cribs have already failed1. 

8 

1-C.  Waste Stream Chemistry Waste stream chemistry was diluted.  Condensate wastes from 
various sources. 

2 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is much greater than structure height.  Failure 
is expected to result in a safe configuration2.  Most probable 
failure result is ground subsidence without breaching the crib, 
consistent with similar cribs that have failed.  Crib height is 10 
ft with 15-ft of soil overburden. 

3 

2-B.  Amount/Type of Material 
that Could be Released 

Material inventory is unknown but expected to be limited.  
Detailed information concerning material inventory is not 
readily available.  Scored midrange due to this uncertainty. 

5 

2-C.  Proximity to Workers Proximity to workers is approximately 900 ft from mobile 
offices north of B Plant. 

2 

2-D.  Extent of Recovery Effort Recovery efforts modest.  Primarily back filling and stabilizing 
the area which should not require extensive planning or worker 
precautions. 

2 

1. A crib collapse occurred in 1973.  The subsidence had been gradual, with the final depression measuring 
approximately 5 ft.  The collapse was not open to the crib and was backfilled to grade. 

2. Structures that have already subsided or caved in have been scored as if they have not yet failed.  The extent 
of the cave-in is unknown and there is continued risk of additional cave-ins; therefore, these structures may 
still be considered for further evaluation.  
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Table A-17.  216-Z-6 Crib Scoring Basis. 

216-Z-6 CRIB GROUP C3 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Constructed of 
6-in. by 8-in. wooden timbers.  The buried timbers can be 
expected to deteriorate with time. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Construction is very similar to other structures that have failed.  
Several similar cribs have already failed1. 

8 

1-C.  Waste Stream Chemistry Waste stream chemistry was mildly corrosive.  Process waste 
from the 231-Z Building.  The site was only used for one 
month and abandoned due to plugging of the surrounding soil 
by process sludge and precipitates. 

6 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is greater than structure height.  Failure is 
expected to result in a safe configuration2.  Most probable 
failure result is ground subsidence without breaching the crib, 
consistent with similar cribs that have failed.  Crib height is 4 ft 
with 6-ft of soil overburden. 

3 

2-B.  Amount/Type of Material 
that Could be Released 

Material inventory is unknown but expected to be limited.  
Detailed information concerning material inventory is not 
readily available.  Scored midrange due to this uncertainty. 

5 

2-C.  Proximity to Workers Proximity to workers is approximately 170 ft from PFP 
demolition. 

7 

2-D.  Extent of Recovery Effort Recovery efforts modest.  Primarily back filling and stabilizing 
the area which should not require extensive planning or worker 
precautions. 

2 

1. There have been previous cave-ins at this site and there is a potential for further collapse. 
2. Structures that have already subsided or caved in have been scored as if they have not yet failed.  The extent 

of the cave-in is unknown and there is continued risk of additional cave-ins; therefore, these structures may 
still be considered for further evaluation. 
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Table A-18.  216-Z-7 Crib Scoring Basis. 

216-Z-7 CRIB GROUP C4 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Constructed of 
three tiers of wooden timbers and wooden plank decking.  The 
buried wood can be expected to deteriorate with time. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Construction is very similar to other structures that have failed.  
Several similar cribs have already failed. 

8 

1-C.  Waste Stream Chemistry Waste stream chemistry was mildly corrosive.  Process waste 
from the 231-Z Building and 300 Area from 1947 to 1967. 

6 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is much greater than structure height.  Failure 
is expected to result in a safe configuration.  Most probable 
failure result is ground subsidence without breaching the crib, 
consistent with similar cribs that have failed.  Crib height is 3 ft 
with 9 ft of soil overburden. 

2 

2-B.  Amount/Type of Material 
that Could be Released 

Material inventory is unknown but expected to be limited.  
Detailed information concerning material inventory is not 
readily available.  Scored midrange due to this uncertainty. 

5 

2-C.  Proximity to Workers Proximity to workers is approximately 70 ft from PFP 
demolition. 

9 

2-D.  Extent of Recovery Effort Recovery efforts modest.  Primarily back filling and stabilizing 
the area which should not require extensive planning or worker 
precautions. 

2 
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Table A-19.  216-Z-9 Crib Scoring Basis. 

216-Z-9 CRIB GROUP C5 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Failure due to construction type/materials is high.  This crib is 
a rectangular, enclosed trench supported on the sides with a 
9-in. thick concrete cover and six internal concrete columns.  
The underside of the cover is lined with acid resistant bricks.  
The concrete cover is expected to deteriorate slowly, but this 
structure is scored high due to the unknown durability of the 
complex construction and visual evidence that the clay pipe on 
the columns and the liner bricks have deteriorated. 

7 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

No similar structures so this structure is scored mid-range. 5 

1-C.  Waste Stream Chemistry Waste stream chemistry was mildly corrosive.  Aqueous and 
organic liquid waste, including solvent, from RECUPLEX 
operations at PFP.   

6 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

No soil overburden.  Failure would result in open breach of the 
trench. 

10 

2-B.  Amount/Type of Material 
that Could be Released 

Large material inventory.  48-kg Plutonium, 2.5-kg 
Americium, 300,000-liters Carbon Tetrachloride, 27,900-liters 
Tributyl Phosphate, 46,500-liters Dibutyl butylphosphonate, 
9,300-liters Oil, and 1,361,000-kg Nitrate. 

10 

2-C.  Proximity to Workers Proximity to workers is approximately 170 ft from PFP mobile 
offices. 

7 

2-D.  Extent of Recovery Effort Recovery efforts expected to be extensive.  Immediate actions 
of take cover and access restrictions to the area.  Extensive 
planning and protective measures would be required to ensure 
worker safety and prevent spread of contamination during 
recovery operations. 

10 
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Table A-20.  241-B-361 Tank Scoring Basis. 

241-B-361 TANK GROUP T1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Failure due to construction type/materials is unlikely.  This is 
an underground, unlined, cylindrical concrete tank, 20-ft in 
diameter and 19-ft high made of 6 in reinforced pre-stressed 
concrete. 

3 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Similar structures have not failed. 3 

1-C.  Waste Stream Chemistry Waste stream chemistry was mildly corrosive.  Alkaline, low 
salt, low-level radioactive liquid waste from 224-B Building 
and Cells 5-6 of 221-B Building. 

6 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is less than structure height.  Failure may 
result in open breach of the tank.  Tank height is 19-ft with 6-ft 
of soil overburden. 

8 

2-B.  Amount/Type of Material 
that Could be Released 

Some material inventory.  2.4-kg plutonium and 22,000-gallons 
of sludge. 

6 

2-C.  Proximity to Workers Proximity to workers is approximately 900 ft from mobile 
offices north of B Plant. 

2 

2-D.  Extent of Recovery Effort Recovery efforts expected to be moderate.  Planning and 
protective measures would be required to ensure worker safety 
and prevent spread of contamination during recovery 
operations.  Regulatory approval and oversight may be 
required. 

5 
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Table A-21.  241-T-361 Tank Scoring Basis. 

241-T-361 TANK GROUP T1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Failure due to construction type/materials is unlikely.  This is 
an underground, unlined, cylindrical concrete tank, 20-ft in 
diameter and 19-ft high made of 6-in. reinforced pre-stressed 
concrete. 

3 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Similar structures have not failed. 3 

1-C.  Waste Stream Chemistry Waste stream chemistry was mildly corrosive.  Alkaline, low 
salt, low-level radioactive liquid waste from 224-T Building 
and Cells 5-6 of 221-T Building. 

6 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is less than structure height.  Failure may 
result in open breach of the tank.  Tank height is 19 ft with 6-ft 
of soil overburden. 

8 

2-B.  Amount/Type of Material 
that Could be Released 

Some material inventory.  2.6-kg plutonium and 23,000-gallons 
of sludge. 

6 

2-C.  Proximity to Workers Proximity to workers is approximately 550 ft from T Plant. 4 

2-D.  Extent of Recovery Effort Recovery efforts expected to be moderate.  Planning and 
protective measures would be required to ensure worker safety 
and prevent spread of contamination during recovery 
operations.  Regulatory approval and oversight may be 
required. 

5 
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Table A-22.  241-U-361 Tank Scoring Basis. 

241-U-361 TANK GROUP T1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Failure due to construction type/materials is unlikely.  This is 
an underground, unlined, cylindrical concrete tank, 20 ft in 
diameter and 19 ft high made of 6-in. reinforced, pre-stressed 
concrete.  Video inspections performed in 2006 indicate that 
the dome and side wall appear to be in good shape with no 
significant degradation. 

3 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Similar structures have not failed. 3 

1-C.  Waste Stream Chemistry Waste stream chemistry was mildly corrosive.  Low level 
waste from uranium recovery process in the 221-U Building 
and decontamination wastes from the 224-U Building. 

6 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is less than structure height.  Failure may 
result in open breach of the tank.  Tank height is 19 ft with 6-ft 
of soil overburden. 

8 

2-B.  Amount/Type of Material 
that Could be Released 

Some material inventory.  69,000-kg uranium, 760 Ci 
strontium, 1,365 Ci cesium, and 26,000-gallons of sludge with 
additional supernate. 

5 

2-C.  Proximity to Workers Proximity to workers is approximately 625 ft from U Plant. 3 

2-D.  Extent of Recovery Effort Recovery efforts expected to be moderate.  Planning and 
protective measures would be required to ensure worker safety 
and prevent spread of contamination during recovery 
operations.  Regulatory approval and oversight may be 
required. 

5 
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Table A-23.  241-Z-361 Tank Scoring Basis. 

241-Z-361 TANK GROUP T2 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Failure due to construction type/materials is likely.  Materials 
would normally be expected to be robust, however visual 
inspections of this tank indicate severe deterioration.  This is an 
underground, lined, rectangular concrete tank, 28 ft long and 
15 ft wide with 1-ft thick walls and 3/8-in. thick steel liner. 

10 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

No similar structures so this structure is scored mid-range. 5 

1-C.  Waste Stream Chemistry Waste stream chemistry was mildly corrosive.  Low salt, liquid 
effluents discharged from PFP, 242-Z, and 236-Z.  Waste 
streams were routed through the 241-Z Sump Tanks for 
neutralization prior to transfer to 241-Z-361 for settling. 

6 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is less than structure height.  Failure may 
result in open breach of the tank.  Tank height is 19 ft with 2-ft 
of soil overburden. 

9 

2-B.  Amount/Type of Material 
that Could be Released 

Large material inventory.  29-kg plutonium and 20,000-gallons 
of sludge. 

8 

2-C.  Proximity to Workers Proximity to workers is approximately 100 ft from PFP 
demolition. 

9 

2-D.  Extent of Recovery Effort Recovery efforts expected to be extensive.  Immediate actions 
of take cover and access restrictions to the area.  Extensive 
planning and protective measures would be required to ensure 
worker safety and prevent spread of contamination during 
recovery operations. 

8 
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Table A-24.  241-Z-8 Tank Scoring Basis. 

241-Z-8 TANK GROUP T3 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Failure due to construction type/materials is unknown.  This is 
a buried horizontal steel tank, 40 ft long and 8 ft in diameter 
made of 5/16-in. steel or wrought iron plate and built to 
existing industry specifications for underground oil and gas 
storage tanks.  The tank was shop painted and field coated with 
asphaltic pipe enamel, 3/32-in. thick.  However, without 
cathodic protection and being in contact with the soil, it may 
have corroded over time. 

5 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

No similar structures so this structure is scored mid-range. 5 

1-C.  Waste Stream Chemistry Waste stream chemistry was highly corrosive.  Used as a 
settling tank for back flushes of the RECUPLEX feed filters.  
Silica gel was used as a settling agent.  The solids and silica gel 
were flushed to 241-Z-8 with nitric acid. 

8 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is slightly less than structure height.  Failure 
may result in open breach of the tank.  Tank diameter is 8 ft 
with 6-ft of soil overburden. 

6 

2-B.  Amount/Type of Material 
that Could be Released 

Small material inventory.  38-g (possibly 1.5-kg) plutonium 
and 500-gallons of sludge. 

5 

2-C.  Proximity to Workers Proximity to workers is approximately 70 ft from PFP mobile 
offices. 

9 

2-D.  Extent of Recovery Effort Recovery efforts expected to be moderate.  Planning and 
protective measures would be required to ensure worker safety 
and prevent spread of contamination during recovery 
operations. 

5 
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Table A-25.  PUREX Deep Bed Filters Scoring Basis. 

PUREX DEEP BED FILTERS GROUP O1 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Failure due to construction type/materials is unknown.  
Structure is made of reinforced concrete, 82 ft long by 52 ft 
wide.  Cover consists of 1-ft thick reinforced concrete cover 
blocks (quantity 30) approximately 18 ft long by 6 ft wide and 
(quantity 9) approximately 16 ft long by 6 ft wide.  Water 
intrusion indicates a possibility that the cover is cracking, and 
structural rebar may have corroded. 

5 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Similar structures have not failed, but not many similar 
structures considered. 

3 

1-C.  Waste Stream Chemistry Waste stream chemistry was diluted.  Facility ventilation air 
flow. 

2 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is much less than structure height.  Failure 
likely to result in open breach of the filter structure.  Structure 
depth is 13 ft with 4 ft of soil overburden and 4-in. of shotcrete. 

8 

2-B.  Amount/Type of Material 
that Could be Released 

Some material inventory.  4.2-kg plutonium. 6 

2-C.  Proximity to Workers Proximity to workers is approximately 185 ft from PUREX. 7 

2-D.  Extent of Recovery Effort Recovery efforts expected to be extensive.  The filter is active 
and in service, required to support continued operation of the 
facility ventilation system.  Failure would have immediate 
impact on system operation.  Recovery efforts must consider 
continued operational requirements.  Planning and protective 
measures would be required to ensure worker safety and 
prevent spread of contamination during recovery operations. 

10 
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Table A-26.  REDOX Sand Filter Scoring Basis. 

REDOX SAND FILTER GROUP O2 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Failure due to construction type/materials is unlikely.  
Structure is made of reinforced concrete, 85 ft long by 20 ft 
wide.  The roof has been repaired and is in good condition. 

3 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

Similar structures have not failed, but not many similar 
structures considered. 

3 

1-C.  Waste Stream Chemistry Waste stream chemistry was diluted.  Facility ventilation air 
flow. 

2 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

No soil overburden.  Failure will result in open breach of the 
filter structure.   

10 

2-B.  Amount/Type of Material 
that Could be Released 

Some material inventory.  5-kg plutonium. 6 

2-C.  Proximity to Workers Proximity to workers is approximately 230 ft from 222-S Lab. 6 

2-D.  Extent of Recovery Effort Recovery efforts expected to be extensive.  The filter is active 
and in service, required to support continued operation of the 
facility ventilation system.  Failure would have immediate 
impact on system operation.  Recovery efforts must consider 
continued operational requirements.  Planning and protective 
measures would be required to ensure worker safety and 
prevent spread of contamination during recovery operations. 

10 
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Table A-27.  241-CX-70 Tank Scoring Basis. 

241-CX-70 TANK GROUP O3 

PROBABILITY OF FAILURE 

CRITERIA BASIS SCORE 

1-A.  Construction 
Type/Material is Prone to 
Failure 

Construction type is highly prone to failure.  Several cave-ins 
have already occurred. 

8 

1-B.  Construction Similar to 
Other Structures that have 
Failed 

No similar structures so this structure is scored mid-range1. 5 

1-C.  Waste Stream Chemistry Waste stream chemistry was benign. 1 

CONSEQUENCE OF FAILURE 

CRITERIA BASIS SCORE 

2-A.  Failing into a Safe 
Configuration 

Soil overburden is slightly less than structure height.  Failure 
may result in open breach of the tank2.  Tank height is 15 ft 
with 11-ft of soil overburden. 

6 

2-B.  Amount/Type of Material 
that Could be Released 

No material inventory.  Remaining waste was removed, the 
tank was dried and is considered empty. 

1 

2-C.  Proximity to Workers Proximity to workers is approximately 580 ft from mobile 
offices. 

4 

2-D.  Extent of Recovery Effort Recovery efforts expected to be moderate.  Planning and 
protective measures would be required to ensure worker safety 
and prevent spread of contamination during recovery 
operations.   

5 

1. There have been previous cave-ins at this site in 2004, 2016, and 2017, which have been backfilled. 
2. Structures that have already subsided or caved in have been scored as if they have not yet failed. The extent 

of the cave-in is unknown and there is continued risk of additional cave-ins; therefore, these structures may 
still be considered for further evaluation. 
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