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an agency of the United States Government. Neither the 
United States Government nor any agency thereof, nor any of 
their employees, nor any of their contractors, subcontractors 
or their employees, makes any warranty, express or implied, 
or assumes any legal liability or responsibility for the 
accuracy, completeness, or any third party's use or the results 
of such use of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe 
privately owned rights. Reference herein to any specific 
commercial product, process, or service by trade name, 
trademark, manufacturer, or otherwise, does not necessarily 
constitute or imply its endorsement, recommendation, or 
favoring by the United States Government or any agency 
thereof or its contractors or subcontractors. The views and 
opinions of authors expressed herein do not necessarily state 
or reflect those of the United States Government or any 
agency thereof. 
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QUALITATIVE RISK EVALUATION FOR THE RETIRED 
HANFORD SITE FACILITIES 

G. A. Coles 
M. V. Shultz 
W. E. Taylor 

ABSTRACT 

This document provides a risk evaluation of the 100 and 200 Area retired, 

surplus facilities on the Hanford Site. Also included are the related data 

-.-0 that were compiled by the risk evaluation team during investigations performed 
f"."n 

on the facilities. Results are the product of a major effort performed in 

fiscal year 1993 to produce qualitative information that characterizes certain 

risks associated with these facilities. 

The retired facilities investigated for this evaluation are located in 

the 100 and 200 Areas of the 1,450-km2 (570-mi 2
) Hanford Site. The Hanford 

Site is a semiarid tract of land in southeastern Washington State. The 

nearest population center is Richland, Washington, (population 32,000) 

30 km (20 mi) southeast of the 200 Area. 

During walkdown investigations of these facilities, data on real and 

potential hazards that threatened human health or safety or created potential 

environmental release issues were identified by the risk evaluation team. 

Using these findings, the team categorized the identified hazards by facility 

and evaluated the risk associated with each hazard. The factors contributing 

to each risk, and the consequence and likelihood of harm associated with each 

hazard also are included in this evaluation. 
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EXECUTIVE SUMMARY 

This document provides a risk evaluation of the 100 and 200 Area retired, 

surplus facilities on the Hanford Site. Also included are the related data 

that were compiled by the risk evaluation team during investigations performed 

on the facilities . Results are the product of a major effort performed in 

fiscal year 1993 to produce qualitative information that characterizes certain 

risks associated with these facilities. The primary motivation for this 

* effort is an integrated action plan outlined in correspondence from 

Westinghouse Hanford Company (WHC) to the U. S. Department of Energy Richland 
~ 
~ Operations Office. The plan is a response to a large number of findings, 

g:; recommendations, and proposed actions that followed reviews of the fatal 

accident that occurred at the 105-F Reactor Building in 1992. · 

The objectives of this risk evaluation are (1) to identify on a 

qualitative basis the risk to humans and the environment from retired, surplus 

facilities; (2) differentiate risk in near term (0 to 5 years) and long term 

(5 to 10 years); and (3) use a common foundation for evaluating risk that 

provides a basis for comparing and prioritizing facilities and risks. In 

addition to meeting these objectives, the risk characterization information in 

this document provides (1) insights on dominant risk contributors and 

sensitivities; (2) identification of areas that may need more detailed study; 

and (3) a basis for carry-on activities related to improved management 

decision making and loss prevention. 

*Hughes, M. C. , 1992, Westinghouse Hanford Company Integrated Plan for 
the Followup to the Fatality at 105-F Building (external letter 9204633B R2 to 
J . D. Wagoner, U. S. Department of Energy, Richland Field Office, August 10, 
1992), Westinghouse Hanford Company, Richland, Washington. 
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Table 1 provides a rank order of the fifteen facilities with the highest 

risk index for both the Oto 5- and 5 to 10-year cases. The rank order for 

the 5 to 10-year case is different than the longer term case because aging and 

degradation contribute to risk . 

Table 1. Rank Order of Buildings by Highest Risk. 
Bui ldina 

Order 0 to 5 years Order 5 to 10 vears 

1 105-F Reactor 1 105-DR Reactor 

2 105-DR Reactor 2 105- F Reactor 

3 105-H Reactor 3 105-H Reactor 

4 105-D Reactor 4 105-D Reactor 

5 221-U Canvon 5 105-C Reactor 

6 105-B Reactor 6 183-C Water Plant 

7 190-KW Puno House 7 1713-H Warehouse 

8 202-S Canyon 8 105-B Reactor 

9 105-KW Reactor 9 224-B Office and Canvon 

10 105-C Reactor 10 205 -A Solvent Handling 

11 212-R Storage 11 221-U Canvon 

12 224-B Office and Canyon 12 105-KE Reactor 

13 1713-H Warehouse 13 190-KW Puma House 

14 105-KE Reactor 14 291-S Exhaust Fan 

15 185-B/190-B Puno Houses 15 292-U Stack Gas Monitor 

Although this risk assessment is qualitative in nature, qu~ntitative 

measures in the form of relative risk index values are used to make 

comparisons. This is accomplished by assigning each hazard identified to a 

risk category that has an associated risk index value. The total risk index 

for a facility is the sum of all the index values assigned to risks identified 

for that facility. Table 2 illustrates a matrix of the risk categories used. 

X 
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Table 2. Risk Matrix Categories . 

Likelihood Consequence categories 

index 
I - Catastrophic II - Severe Ill - Unplanned 

release 
IV - Minor 

1 Serious 
A Critical Critical 2 Moderate Moderate 

3 Minor 

1 Moderate 
B Critical Serious 2 Minor Minor 

3 Negligible 

1 Minor 
C Serious Moderate 2 Negligible Minor 

3 Negligible 

1 Negligible 
D Minor Minor 2 Negligible Negligible 

3 Negligible 

1 Negligible 
E Negligible Negligible 2 Negligible Negligible 

3 Negligible 

As shown , the risk categories are a function of both the likelihood and 

consequence of an undesired event. Table 3 shows the number of hazards that 

were identified for each facility by risk consequence categories. These risk 

categories are separated by near term (0 to 5 years) and long term (5 to 10 

years). The resulting risk index is also tallied for each facility. 

Of the hazards that were identified, falling, electrical shock, (and to a 

smaller degree) radiation exposure appear to be the most significant risk 

contributors. Falling hazards are primarily related to deteriorating roof 

panels and the need for more positive access control to the roofs from 

interior doors. 

xi 
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T bl 3 a e H azar d s per R' k lS Category. 
Nllllber of hazards per risk category 

Building Critical Serious Moderate Minor Negligible Risk index 

0 to 5 years 

105-F Reactor 3 0 3 4 7 150,837 

105-DR Reactor 2 2 2 5 8 103,608 

105-H Reactor 1 1 3 6 8 52,378 

105-D Reactor 1 1 2 7 6 52, 146 

221-U Canyon 1 1 0 1 7 51,527 

105-B Reactor 1 0 2 7 9 50,649 

190-KW Pllllp House 1 0 1 4 8 50,338 

202-S Canyon 0 3 , 2 11 4,801 

105-C Reactor 0 2 2 6 9 3,629 

212-R Storage 0 2 2 0 2 3,502 

224-B Office and Canyon 0 2 , 5 5 3,355 

1713-H Warehouse 0 2 0 1 4 3,024 

105-KW Reactor 0 2 3 5 9 3,589 

105-KE Reactor 0 1 3 6 9 2,379 

185-B/190-B Pllllp Houses 0 1 2 2 3 2,043 

5 to 10 years 

105-DR Reactor 3 1 3 5 7 152,357 

105-F Reactor 3 1 2 6 6 152,126 

105 -H Reactor 2 1 3 6 7 102,377 

105-D Reactor 2 0 3 7 5 100,895 

105-C Reactor 2 0 3 6 8 100,878 

183-C Water Plant 2 0 1 3 5 100,315 

1713-H Warehouse 2 0 0 3 2 100,062 

105-B Reactor , , 3 7 7 52,397 

224-B Office and Canyon , , 2 5 4 52, 104 

205-A Solvent Handling , , 0 4 5 51 , 585 

221-U Canyon , , 0 3 5 51,565 

105-KE Reactor , 0 3 6 9 50,879 

190-KW Pllllp House , 0 3 3 7 50,817 

291-S Exhaust Fan , 0 2 4 3 50,583 

292-U Stack Gas Monitor , 0 , , 2 50,272 

Potential electrical shock also is a significant hazard. Out-of-service 

electrical distribution systems apparently are being energized for tours, 

surveillance work, and other activities. These systems are old, degraded, 

patched together, and in some cases receive no regular preventative 

maintenance. Potential radiation exposure risk exists primarily in the 

200 Area retired processing facilities where there is a high potential for 

xii 
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uptake of radionuclides and external exposure to ionizing radiation. 

Figures 1 and 2 show the risk contribution from different hazard types for the 

100 and 200 Areas, respectively. 
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Figure 2. 200 Area Risk Contribution. 
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The dominate risks from these facilities are sensitive to factors that 

could change and should therefore be noted . These are referred to as risk 

sensitivities. For example, one risk sensitivity is the primary dependency on 

the amount of human activity in a building; an increase in activity increases 

human exposure to hazards. A second example is the possibility of increased 

radiation exposure or release risk when cutting into piping or structures, or 
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uncovering activated materials. For some buildings in the 200 Area, 

ventilation failure might increase the risk of a hazardous or radioactive 

material release. Two final important factors that affect risk are changes in 

administrative controls (such as changes in building access control), and the 

lack of human awareness to safety rules and potential hazards. 

The evaluation process for determining risk consisted of three parts: 

(1) hazard investigations of retired, surplus facilities; (2) an evaluation 

(performed in a team meeting format) of the findings recorded during 

investigations; and (3) an evaluation of the results. 

Team members conducted walkdown investigations of retired facilities and 

recorded findings on evaluation worksheets. The team included WHC and Kaiser 

Engineering Hanford professionals trained in the structural, electrical, 

industrial, radiation, and environmental safety disciplines. Walkdowns were 

augmented by reviews of applicable existing documentation, such as facility 

drawings, routine surveys, and hazard reports. 

During team meetings, members (aided by the Team Risk Evaluation Lead) 

evaluated and condensed individual findings and recorded them on Risk 

Evaluation Summary Sheets. The Risk Evaluation Summary sheets are provided 

for each facility and are organized by hazard categories. Evaluations of 

results determined risk categories and corresponding risk indexes. 

xv 
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QUALITATIVE RISK EVALUATION FOR THE RETIRED 
HANFORD SITE FACILITIES 

1.0 INTRODUCTION AND PURPOSE 

This document provides a risk evaluation of the 100 and 200 Area retired, 
surplus facilities on the Hanford Site. Included are the related findings 
that were compiled by the risk evaluation team during investigations performed 
on those facilities. Results are the product of a major effort performed in 
fiscal year (FY) 1993 to produce qualitative information that characterizes 
certain risks associated with these facilities. 

This document is the third in a four volume series that comprise the risk 
management study for the retired, surplus facilities. Volume 1 is the 
executive summary of the risk management study; volume 2 is the risk 
evaluation work procedure; volume 3 provides the results of the risk 
evaluation; and volume 4 is the risk reduction cost comparison. 

During walkdown investigations of these facilities, data on real and 
potential hazards that threatened human health or safety or created potential 
environmental release issues were recorded by the risk evaluation team. Using 
these findings, the team categorized the identified hazards by facility and 
evaluated the risk associated with each hazard. The factors contributing to 
each risk, and the consequence and likelihood of harm associated with each 
hazard also are included in this evaluation. Work for this evaluation was 
performed in accordance with the procedure described in Risk Management Study 
for the Retired Hanford Site Facilities - Risk Evaluation Work Procedure for 
the Retired Hanford Site Facilities (Coles et al. 1993). 

Risk characterization information provides (1) insights on dominant risk 
contributors and sensitivities; (2) identification of areas that may need more 
detailed study; (3) a process for comparing the risks between facilities both 
in the present and future; and (4) ultimately a basis for carry-on activities 
related to improved management decision making and loss prevention. 

The primary motivation for this effort is an integrated action plan 
outlined in correspondence (Hughes 1992) from Westinghouse Hanford Company 
(WHC) to the U.S. Department of Energy, Richland Operations Office (RL). The 
plan is a response to a large number of findings, recommendations, and 
proposed actions that followed reviews of the fatal accident that occurred at 
the 105-F Reactor Building in 1992. 

The key criteria used in the preparation of this risk evaluation were 
derived from the integrated action plan and the risk evaluation work procedure 
(Coles et al . 1993): 

• Risk evaluations shall be made using information recorded on 
findings worksheets during walkdown investigations of the retired 
facilities. 

1-1 



WHC-EP-0619 VOLUME 3 

• Retired facility hazard investigations and risk evaluations shall be 
performed by a team of WHC and Kaiser Engineering Hanford 
professionals . 

• Team members shall be trained in structural, electrical , industrial , 
radiation, and environmental safety disciplines. 

• The primary focus shall be a measurement of risk to humans and the 
environment from each retired facility. 

• Risk evaluations shall use the Priority Planning (PPG) approach . 

• Risks shall be categorized by near term (0 to 5 years) and long term 
(5 to 10 years). 

This evaluation uses elements of the PPG approach described in 
WHC-CM-1-3, Management Requirements and Procedures . The PPG approach was 
developed as a system to implement comprehensive self-assessment programs at 
WHC . However, because of the specific requirements of this risk evaluation, 
significant changes from the PPG system were necessary. Despite the changes , 
the system used in this evaluation and the original PPG system are both based 
on the concept of relative risk and use numerical indices to provide a 
qualitative estimate of risk. These systems require only order of magnitude 
estimates of the frequency and consequences of events. Using these estimates, 
a forecast of risk (5 to 10 years) was made for each hazard. 

Section 2.0 provides a summary of results for the risk evaluation. This 
summary includes (1) a rank ordering of all 100 and 200 Area retired 
facilities by risk index, and (2) a general description of the dominant risk 
contributors and sensitivities . Section 3.0 provides a detailed description 
of the results and includes a facility-specific discussion of dominant risk 
contributors and sensitivities. Section 4.0 provides a brief description of 
the evaluation process . Information that supports the risk indexes and 
descriptions are included as appendices in the form of checklists, risk index 
worksheets, and risk evaluation summary sheets . 
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2.0 SUMMARY OF RESULTS 

Information in Section 2.1 includes (1) a list of facilities in rank 
order by risk index with associated risk category information, and (2) a list 
of overall risk contributors by hazard category for the Oto 5- and 5 to 
IO-year time frames. Section 2.2 provides a general narrative of dominant 
risk contributors and sensitivities . 

Prioritizing was achieved by rank ordering the 100 and 200 Area retired 
facilities by their risk index values. A list of overall risk contributors by 
hazard category generally identify which hazards are consequential. 
Descriptions of dominant risk contributors provide engineering insights that 
can be used to determine how risk can be reduced. Discussions of risk 
sensitivities provide insight on how the risk might incr~ase if the baseline 
operating mode changes (i.e . , physical or administrative control changes 
associated with the buildings). 

A large quantity of data supporting this risk evaluation were generated 
during the facility investigations and subsequent evaluations. Most of this 
data are summarized in this document and provided as appendixes. Some of this 
information is contained only in project files such as the raw findings and 
observations, and subsequent hazard categorizations. This document contains 
two concise primary information. summaries: 

Risk Evaluation Summary 

Data generated during facility investigations were used to identify 
hazards and estimate likelihood and consequences of associated potential 
accidents. These estimates are arranged by hazard category and 
associated risk category. Locations where accidents could occur, factors 
that affect the estimates of likelihood and consequence, and recommended 
mitigating actions are also provided. This data represent a concise 
characterization of risk and are provided as Appendix C. 

Risk Index Worksheets 

A risk index worksheet for each facility was constructed from the Risk 
Evaluation Summary. The risk matrix category and corresponding risk 
index value for each hazard category is identified. Accordingly, a total 
risk index is calculated for a building by summing the value indexes 
associated with each hazard category. The risk index worksheets are 
provided as Appendix B. 

2.1 RISK INDEX AND SUMMARY TABLES 

Risk index values provide a measure of relative risk for each facility. 
Tables 2-1 and 2-2 rank all 100 and 200 Area retired facilities with the 
highest risk index for both the Oto 5- and 5 to IO-year cases , respectively. 
Because aging and degradation contribute to risk, the rank order for the 5 to 
IO-year case is different than the Oto 5-year case. 
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Table 2-1 . Building Rank by Risk Index (0 to 5 Years). (sheet 1 of 2) 
Nunber of hazards per risk category (0 to 5 years) 

Building Critical Serious Moderate Minor Negligible Risk index 

105-F Reactor 3 0 3 4 7 150,837 

105-0R Reactor 2 2 2 5 8 103,608 
105-H Reactor 1 1 3 6 8 52,378 

105-D Reactor 1 1 2 7 6 52, 146 

221-U Canyon 1 1 0 1 7 51,527 

105-B Reactor 1 0 2 7 9 50,649 

190-KW P~ House 1 0 , 4 8 50,338 

202-S Canyon 0 3 1 2 11 4,801 

105-K\.I Reactor 0 2 3 5 9 3,859 

105-C Reactor 0 2 2 6 9 3,629 
212-R Storage 0 2 2 0 2 3,502 

224-B Office and Canyon 0 2 , 5 5 3,355 

1713-H Warehouse 0 2 0 1 4 3,024 

105-KE Reactor 0 1 3 6 9 2,379 

185-B/190-B P~ Houses 0 , 2 2 3 2,043 

205-A Solvent Handling 0 , 1 3 6 1,816 

165-K\.I Power Control 0 1 0 4 5 1,585 

291-S Exhaust Fan 0 1 1 3 5 1,815 

232-Z Plutoniun Incinerator 0 1 1 2 1 1,791 

215-c Storage 0 1 1 0 4 1,754 

292-U Stack Gas Monitor 0 1 1 0 3 1,753 

103-B Riggers Loft 0 1 1 1 , 1,771 

212-P Storage 0 , 0 3 3 1,563 

233-s Plutoniun Concentration 0 , 0 3 2 1,562 

241-SX-401 Process Control 0 1 0 , 3 1,523 

241-SX-402 Process Control 0 1 0 1 3 1, 523 

1701-BA Badge House 0 1 0 1 1 1,521 

1714-c Solvent Storage 0 1 0 0 2 1,502 

1702-C Badge House 0 , 0 0 1 1,501 

183-K\.I Filter Plant 0 0 2 5 6 606 

291-U Exhaust Fan 0 0 2 5 5 605 

183-C \.later Plant 0 0 2 4 5 585 

182-K P~ House 0 0 2 4 5 585 

108-F Biology Laboratory 0 0 2 4 4 584 

190-B Tunnel/Annex 0 0 2 0 2 502 

2718-S Sand Filter Sa~le 0 0 1 5 3 353 

271-U Office 0 0 1 3 6 316 

2711-S Stack Monitoring 0 0 1 3 5 315 

115-KE Gas Recirculation 0 0 , 2 5 295 

233-SA Exhaust Filter 0 0 1 2 1 291 

293-s Offgas Treatment 0 0 , 1 4 274 

115-K\.I Gas Recirculation 0 0 , , 0 270 
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Table 2-1. Building Rank by Risk Index (0 to 5 Years). (sheet 
Nunber of hazards per risk category (0 to 5 years) 

Building Critical Serious Moderate Minor Negligible 

103-D Fresh Metal Storage 0 0 1 0 2 

183- F Clearwell 0 0 1 0 0 

s Plant Butler 0 0 0 4 2 

212-N Storage 0 0 0 3 1 

276-S Solvent Handling 0 0 0 2 6 

116-DR Reactor Exhaust Stack 0 0 0 2 0 

1702-DR Badge House 0 0 0 2 0 

1714-KW Warehouse 0 0 0 2 0 

292-S Jet Pit House 0 0 0 1 4 

2715-S Storage 0 0 0 1 4 

1702-KE Badge House 0 0 0 1 1 

1702-KW Badge House 0 0 0 1 1 

1701 - FA Badge House 0 0 0 1 0 

116-KW Reactor Exhaust Stack 0 0 0 1 0 

276-U Solvent Handling 0 0 0 0 4 

104-B-2 Tritiun Laboratory 0 0 0 0 2 

1713-KER Warehouse 0 0 0 0 0 

117-KW Filter 0 0 0 0 0 

167-K Crosstie Tunnel/Annex 0 0 0 0 0 

119-DR Air Sample 0 0 0 0 0 

116-KE Reactor Exhaust Stack 0 0 0 0 0 

117-KE Exhaust Air Filter 0 0 0 0 0 

110-KE Gas Storage 0 0 0 0 0 

116-D Reactor Exhaust Stack 0 0 0 0 0 

117-DR Exhaust Air Filter 0 0 0 0 0 

110-KW Gas Storage - - - - -
1608-B Seal House - - - - -
104-B-1 Tritiun Vault - - - - -
1720-HA Arsenal Building - - - - -

2-3 

2 of 2) 

Risk index 

252 

250 

82 

61 

46 

40 

40 

40 

24 

24 

21 

21 

20 

20 

4 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-
-
-
-



• 
:::r 
~ 
_er:,. 
4:;..;...-·· 

::'¥7 
a-.r 

WHC-EP-0619 VOLUME 3 

Table 2-2. Building Rank by Risk Index (5 to 10 
Nunber of hazards per risk category (5 to 

Building Critical Serious Moderate 

105-DR Reactor 3 1 3 

105-F Reactor 3 1 2 

105-H Reactor 2 1 3 

105 · 0 Reactor 2 0 3 

105-c Reactor 2 0 3 

183-C Water Plant 2 0 1 

1713-H Warehouse 2 0 0 

105-B Reactor 1 1 3 

224-B Office and Canyon 1 1 2 
205-A Solvent Handling 1 1 0 

221 -U Canyon 1 1 0 

105-KE Reactor 1 0 3 

190-KW PllJl> House 1 0 3 

291-S Exhaust Fan 1 0 2 

292-U Stack Gas Monitor 1 0 1 

165-KW Power Control 1 0 0 

202-S Canyon 0 3 1 

212-R Storage 0 3 1 

241-SX-402 Process Control 0 3 0 

241-SX-401 Process Control 0 3 0 

105- KW Reactor 0 2 4 

108- F Biology Laboratory 0 2 4 

185-B/190-B PllJl> Houses 0 2 2 

212-P Storage 0 2 1 

232·2 Plutonilll1 Incinerator 0 2 1 

271 -U Office 0 2 0 

233-s Plutonilll1 Concentration 0 2 0 

291-U Exhaust Fan 0 1 3 

2718-S Sand Filter Sample 0 1 3 

182-K PllJl> House 0 1 2 

2711-S Stack Monitoring 0 1 2 

103-B Riggers Loft 0 1 1 

215-C Storage 0 1 1 

190-B Tunnel/Annex 0 1 1 

1714-KW Warehouse 0 1 1 

233-SA Exhaust Filter 0 1 0 

1701-BA Badge House 0 1 0 

1702-KE Badge House 0 1 0 

1702-KW Badge House 0 1 0 

1702-C Badge House 0 1 0 

116-DR Reactor Exhaust Stack 0 1 0 

103-D Fresh Metal Storage 0 1 0 

1714-C Solvent Storage 0 1 0 

183-KW Filter Plant 0 0 3 

2-4 

Years) . (sheet I of 3) 
10 years) 

Minor Negligible Risk index 

5 7 152,357 

6 6 152,126 

6 7 102,377 

7 5 100,895 

6 8 100,878 

3 5 100,315 

3 2 100,062 

7 7 52,397 

5 4 52,104 

4 5 51,585 

3 5 51,565 

6 9 50,879 

3 7 50,817 

4 3 50,583 

1 2 50,272 

5 6 50,106 

4 9 4,839 

0 2 4,752 

1 1 4,521 

0 2 4,502 

4 9 4,089 

0 4 4,004 

3 2 3,562 

1 3 3,273 

2 0 3,290 

3 5 3,065 

3 1 3,061 

3 5 2,315 

3 2 2,312 

4 4 2,084 

2 4 2,044 

1 2 1,772 

0 4 1,754 

0 2 1,752 

0 0 1,750 

2 1 1,541 

1 1 1,521 

1 0 1,520 

1 0 1,520 

1 0 1,520 

1 0 1,520 

0 2 1,502 

0 2 1,502 

4 6 836 
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Nunber of hazards per risk category (5 to 10 years) 

Building Critical Serious Moderate Minor Negligible Risk index 

1702-DR Area Badge House 0 0 2 0 0 500 

115 -KE Gas Recirculation 0 0 1 4 5 335 

115-KW Gas Recirculation 0 0 1 3 0 310 

293-s Offgas Treatment 0 0 1 2 3 293 

2904-SA Water Sampling 0 0 1 0 0 250 

183-F Clearwell 0 0 1 0 0 250 

276-S Solvent Handling 0 0 0 4 4 84 

S· Plant Butler 0 0 0 4 2 82 

212-N Storage 0 0 0 3 1 61 

292-S Jet Pit House 0 0 0 1 4 24 

2715-S Storage 0 0 0 1 4 24 

117- KW Exhaust Air Fi lter 0 0 0 1 0 20 

1701-FA Gate House 0 0 0 1 0 20 

117-KE Exhaust Air Filter 0 0 0 1 0 20 

116-KW Reactor Exhaust Stack 0 0 0 1 0 20 

276-U Solvent Handling 0 0 0 0 4 4 

104-B-2 Tritiiin Laboratory 0 0 0 0 2 2 

1713-KER Warehouse 0 0 0 0 0 0 

110-KE Gas Storage 0 0 0 0 0 0 

167-K Crosstie Tunnel/Annex 0 0 0 0 0 0 

117-DR Exhaust Air Filter 0 0 0 0 0 0 

119-DR Exhaust Air Sample 0 0 0 0 0 0 

116·0 Reactor Exhaust Stack 0 0 0 0 0 0 

11 0·KW Gas Storage . . . . . . 

1608-B Seal House . . . . . . 

104-B-1 Tritiiin Vault . . . . . . 

1720- HA Arsenal Building . . . . . . 
NOTE : In considering the ranking shown in Tables 2·1 and 2·2, note that .entry into some buildings 

was not allowed because of safety concerns or other reasons. 
a. No entry was made into portions of the 115-KE and KW Gas Recirculation Buildings. The lower 

area is considered to be a confined space and much of the upper area is a radiation zone. These areas 
were not investigated because of locked doors. 

b. The pipe tunnel and associated basement annex that connect the 190-B Main Piinp House to the 
105-B Reactor Building were evaluated as a separate structure; entry was made into the tunnel itself. 

c. The 190-B Main Piinp House and 185-B Water Treatment Plant were evaluated as one structure. 
These buildings are closely connected and joined by a long north-south wall. 

d. The reactor exhaust stacks (prefix 116) were investigated from the outside only for structural 
integrity. Hazards that exist inside will not cause harm unless the stack loses its structural 
integrity. The 116-DR Reactor Exhaust Stack has a collar and penetration, and therefore needs further 
investigation (other than the external visual examination performed during this investigation). 

e. The 1702-KE and KW Badge Houses are condemned and no access is allowed. These buildings were 
examined structurally from the outside. 

f. The 117-KE and KW Exhaust Air Filter Buildings are not physically accessible unless the top is 
removed with a crane. No notable observations were recorded from a visual outside examination. Routine 
surveillance for radioactive material outside these facilities is performed. 

g. No entry was made to the 110-KW Gas Storage Building because of a locked door. 
h. The 1608-B Gas Line Pressure/Vacuiin Seal House is entirely belowgrade and considered a 

confined space; therefore, no entry was made. No observations were made from the outside . 
i. The 104 B-1 Tritiiin Vault is a restricted area because of radioactive concerns and was not 

entered. Additionally, no keys for the doors can be located. Radiological danger from this facility is 
assiined to be low as the tritiiin is presiined to have either decayed or diffused away. In addition, 
routine surveillance for radioactive material outside this building is performed. 
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Table 2-2. Building Rank by Risk Index (5 to 10 Years). (sheet 3 of 3) 
j. No access was allowed to the 167-KW Crosstie Tunnel. No electrical service exists to this 

building. This building was examined at the entrance but nothing of significance was observed. 
k. The 1720-HA Arsenal was not examined on the inside as this building appears to be in good 

condition. There is no electrical service to this building. 
l. The 1608-D, 1621-D, 241-A-431, 241-C-801, and 241-W Buildings were identified near the end of 

this evaluation as facilities that should be evaluated. However, because of time constraints, these five 
small facilities were not included in this evaluation. These buildings are not entered by surveillance 
personnel. 

m. The 190-B building was determined to be a surplus facility in FY 1993 and was scheduled for 
demolition; however, a risk assessment of the facility has not been performed. 

Although this risk evaluation is qualitative in nature, quantitative 
measures in the form of relative risk index values are used to facilitate 
comparisons. This is accomplished by assigning each finding to one of 
19 standard hazard groups. For each group, consequence and likelihood 
estimates determine the risk category. The relative risk index for each 
hazard group is determined for a facility and an overall risk index is 
calculated. Tables 2-1 and 2-2 show how many hazard groups fall into a 
particular risk category for each facility, as well as the resulting risk 
index . 

Risk index values vary widely. For example, in the Oto 5-year case, 
values vary from a value of 150,831 for the 105-F Reactor Buildings to 2,043 
for the 185-B/190-B Pump Houses, and O for the 116-DR Reactor Exhaust Stack. 
These values are relative indexes that have no absolute meaning; they are 
intended only to assign risk priority. 

The reactor buildings and fuel processing canyons have the highest risk 
of all the retired facilities investigated; risk indexes are one or two orders 
of magnitude greater than other buildings. There are a number of large 
nonreactor buildings that represent a moderate degree of risk. These include 
such buildings as the 185-B/190-B Pump Houses, the 108-F Biology Laboratory 
Building, and the 232-Z Plutonium Incinerator. Some smaller building 
represent a moderate degree of risk but most do not. Structures that 
represent a low degree of risk include certain badge houses, bunkers, storage 
areas, and sampling buildings. 

2.2 GENERAL RISK CONTRIBUTORS 

General dominant risk contributors and risk sensitivities are discussed 
in Sections 2.2.1 and 2.2.2, respectively. 

Two types of dominant risk contributors are identified in this 
assessment. First, dominant risk facilities are those that have the highest 
risk indexes in relation to other buildings. Second, dominant risk 
contributors for a facility are those that have the greatest contribution to 
the risk index for that facility. For example, the 105-DR Reactor Building is 
the dominant facility with the highest risk index of 152,357 for the 5 to 
10-year case. The dominant risk contributors at the 105-DR Reactor Building 
are falling, struck-by, and electrical shock risks, which are all classified 
as critical. 
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2.2.1 General Dominant Risk Contributors 

Identification of the general dominant risk contributors was done on a 
hazard-by-hazard basis. This is shown in Tables 2-3 and 2-4 for the 100 Area 
and 200 Area, respectively. Each table contains both the Oto 5- and 5 to 
IO-year cases. The columns on the left side of the tables contain the hazard 
categories in which all findings are classified. The uppermost row of the 
tables contain the risk categories into which the hazards for each facility 
are assigned. Table 2-3 for the 100 Area shows, for example, that while no 
facilities fell into the negligible category, the falling hazard was 
determined to be critical for 3 facilities, serious for 4, moderate for 5, and 
minor for 13; this accounts for 25 facilities. No falling hazards were 
identified for 20 facilities; this accounts for all 45 facilities that were 
evaluated. 

Figures 2-1 and 2-2 are stacked bar graphs showing the major risk 
contributors for the 100 and 200 Areas, respectively. For the 100 Area, 
Figure 2-1 shows that falling, electrical shock, and fire hazards are the 
dominate risk contributors for the Oto 5-year case. These same hazards, with 
the addition of struck-by hazards, are the dominate risks for the 5 to IO-year 
case. The sum of all other contributors represent only a small fraction of 
the risk to each case. For the 200 Area, Figure 2-2 shows that radiation 
hazards are the dominate risk contributor for the Oto 5-year case. 

In the 5 to IO-year case, radiation hazards are joined by electrical 
shock hazard and struck-by hazards as the dominate risk contributors . 

The insights gained from Figures 2-1 and 2-2 can also be verified using 
Tables 2-3 and 2-4. For example, in the 100 Area a large portion of the risk 
is associated with falling, struck-by/strike, electrical, and fire hazards. 
In the 5 to IO-year case, the risk index associated with these hazards 
contributed 1,034,833 out of 1,045,140 risk index points (99% of the total 
facility risk). In the 200 Area for the Oto 5-year case, radiation hazards 
contributed 59,648 out of a total of 80,925 risk index points (74% of the 
total facility risk). 

Tables 2-3 and 2-4 show that only the hazards that score in the critical, 
serious, or moderate categories have any significant impact on the total risk. 
This is the result of the order of magnitude scale between risk categories. 
Findings that fall into the lesser categories (minor and negligible) are not 
dominant risk contributors but could be important if changes occur. Factors 
such as changes in administrative or physical conditions related to these 
categories are discussed in Section 3.3 as risk sensitivities. 

The risk associated with falling hazards is dominated by the contribution 
of potential accidents involving missing or substantially weakened roof panels 
and wall cracks. This problem exists primarily in the 100 Area retired 
facilities. A large number of the precast gypsum and/or concrete 105 Reactor 
Building roof panels are in poor condition. Many roof panels, such as those 
over the fuel basins, will not support the weight of an individual. Moisture 
appears to have advanced the degradation of panels, particularly in areas 
where the roof membrane leaks or does not exist. The roof panel shown in 
Figure 2-3 from the 105-C Reactor Building is an example of this condition. 
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Hazard category Critical 

Falling 3 

Struck-by/strike 0 

Drowning/suffocation 0 

Electrical shock 5 

Exposure to radiation 0 

Exposure to asbestos 0 

Exposure to lead 0 

Exposure to mercury 0 

Exposure to chemicals 0 

Biological 0 

T~erature extremes 0 

Fire 1 

Explosion 0 

Release of radiation 0 

Release of asbestos 0 

Release of lead 0 

Release of mercury 0 

Release of oil/products 0 

Release of chemicals 0 

Totals 9 

Risk 450,000 

Falling 7 

Struck-by/strike 3 

Orowning/suffocation 0 

Electrical shock 9 

Exposure to radiation 0 

Exposure to asbestos 0 

Exposure to lead 0 

Exposure to mercury 0 

Exposure to chemicals 0 

Biological 0 

Temperature extremes 0 

Fire 1 

Explosion 0 

Release of radiation 0 

Release of asbestos 0 

Release of lead 0 

Release of mercury 0 

Release of oil/products 0 

Release of chemicals 0 

Totals 20 

Risk 1,000,000 
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rea R' k C t ' b t 1S on r, u ors b H y azar d C t a egory. 
0 to 5 years 

Serious Moderate Minor Negligible Totals Risk 

5 4 13 0 25 158,760 

2 5 11 7 25 4,477 

0 0 15 0 15 300 

9 0 4 0 18 263,580 

0 2 3 6 11 566 

0 0 4 11 15 91 

0 0 8 2 10 162 

0 0 1 9 10 29 

0 0 14 3 17 283 

0 15 0 1 16 3,751 

0 12 0 0 12 3,000 

0 0 10 2 13 50,202 

1 0 4 6 11 1,586 

0 0 0 11 11 11 

0 0 0 15 15 15 

0 0 0 10 10 10 

0 0 0 11 11 11 

0 0 2 12 14 52 

0 0 0 17 17 17 

17 38 89 123 -- 486,903 

25,500 9,500 1,780 123 485,653 --
5 to 10 years 

11 3 6 0 27 367,370 

3 10 14 1 31 157,281 

0 0 15 0 15 300 

6 0 3 0 18 459, 060 

0 2 4 5 11 585 

0 1 9 7 17 437 

0 0 8 2 10 162 

0 0 1 9 10 29 

0 0 14 3 17 283 

0 15 0 1 16 3,751 

0 12 0 0 12 3,000 

0 4 6 2 · 13 51,122 

1 0 5 5 11 1,605 

0 0 0 11 11 11 

0 0 2 13 15 53 

0 0 0 10 10 10 

0 0 0 11 11 11 

0 0 2 13 15 53 

0 0 0 17 17 17 

21 47 89 110 287 1,045, 140 

31,500 11,750 1,780 110 1,043,890 --
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Table 2-4. 200 Area Risk Contributors by Hazard Category. 
0 to 5 years 

Hazard category Critical Serious Moderate Minor Negligible Total 

Falling 0 2 1 5 2 10 

Struck-by/strike 0 1 3 10 2 16 

Drowning/suffocation 0 0 0 7 2 9 

Electrical shock 0 6 0 5 0 11 

Exposure to radiation 1 6 2 7 8 24 

Exposure to asbestos 0 2 1 6 9 18 

Exposure to lead 0 0 0 0 7 7 

Exposure to mercury 0 0 0 0 2 2 

Exposure to chemicals 0 0 0 5 2 7 

Biological 0 0 4 2 3 9 

Temperature extremes 0 0 3 0 0 3 

Fire 0 0 1 2 3 6 

Explosion 0 0 1 1 4 6 

Release of radiation 0 0 1 2 12 15 

Release of asbestos 0 0 0 1 17 18 -
Release of lead 0 0 0 0 7 7 

Release of mercury 0 0 0 0 2 2 

Release of oil/products 0 0 0 0 7 7 

Release of chemicals 0 0 0 1 6 7 

Totals 1 17 17 54 95 --
Risk 50 , 000 25,500 4,250 1,080 95 80,925 

5 to 10 years 

Falling 1 2 2 5 0 10 

Struck-by/strike 0 6 5 5 0 16 

Drowning/suffocation 0 2 0 7 0 9 

Electrical shock 2 7 0 2 0 11 

Exposure to radiation 2 8 1 5 8 24 

Exposure to asbestos 0 2 1 11 4 18 

Exposure to lead 0 0 0 2 5 7 

Exposure to mercury 0 0 0 0 2 2 

Exposure to chemicals 0 0 0 5 2 7 

Biological 0 0 4 2 3 9 

Temperature extremes 0 0 3 0 0 3 

Fire 0 0 2 2 2 6 

Explosion 0 1 0 2 • 3 6 

Release of radiation 0 0 1 5 9 15 

Release of asbestos 0 0 1 2 15 18 

ReleasP. of lead 0 0 0 0 7 7 

Release of mercury 0 0 0 0 2 2 

Release of oil/products 0 0 0 0 7 7 

Release of chemicals 0 0 0 1 6 7 

Totals 5 28 20 56 75 184 

Risk 250,000 42,000 5,000 1, 120 75 298, 195 
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Figure 2-1. 100 Area Risk Contribution . 
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Figure 2-2. 200 Area Risk Contribution. 
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Figure 2-3 . Degraded Gypsum Roof Panels . 
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Another factor contributing to this risk is access control. Even though there 
are administrative controls against roof access that include warnings and 
barriers, there are many interior doors to roofs that are not locked or 
posted. Outside ladders and stairs, although posted "No Entry," also make 
access to the roof convenient in many buildings. 

The risk associated with electrical hazards appears to be widespread, 
encompassing both the 100 and 200 Area retired facilities. The electrical 
systems generally are in poor condition in a large number of the retired 
facilities . In many facilities, such as the 105-M Reactor Buildings, 
out-of-service electrical distribution systems apparently are being energized 
to facilitate tours, surveillance work, and other activities. These systems 
are old, degraded, patched together, and receive no regular preventive 
maintenance. Figure 2-4 shows bare 480-V electrical wires in the 

~ 105-D Reactor Building. Electrical shock hazard is the single most 
.=r significant contributor to risk in these facilities. 

= ...: 
c::l 
~ 
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The following is a general list of some key factors contributing to the 
high risk index for electrical shock: 

• No apparent program of routine maintenance for the energized 
electrical distribution systems 

• Several cases of energized wires hanging loose from open junction 
boxes 

• Flexible cords used as permanent wiring methods are severely 
overloaded, some as much as 100% 

• Over-current protection is degraded or nonexistent 

• Many enclosures do not have covers 

• Many cases of improper wiring methods exist, such as tying the 
neutral and ground conductors together 

• Labelling of deenergized and energized switch-gear is · ambiguous, 
inconsistent, and sometimes in error 

• Equipment has exceeded its design-life by as much as 2.5 times. 

The risk associated with fire is generally comprised of small electrical 
fires or flashes that could burn the face or hands of a worker performing some 
associated activity. The main contributor to this potential accident is the 
lack of an enclosure around the main circuit breaker and other equipment. 
Although ignition sources exist that could initiate a fire, no significant 
amount of combustibles are present as the building material is primarily 
concrete and steel. Oils or flammable chemicals exist only in residual 
quantities. 
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Figure 2-4. Bare Energized 480-V Wires. 
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Risk associated with radiation exists primarily in the 200 Area retired 
facilities. Risk from exposure to radiation is not a significant contributor 
in the 100 Area facilities because radioactive materials generally are 
contained . For example, fixative is used on the basin walls in the 
105 Reactor Building and re l atively high source terms in the reactor cores are 
encased by massive amounts of concrete and steel . However, th is is not the 
case in the 200 Area facil i t ies . 

Factors contributing to radiation hazards in the 200 Area retired 
facilities are (1) the level of contamination spread i n certain buildings; 
(2) the presence of alpha-emitting radionuclides; and (3) the external 
radiation level created by various pieces of radioactively contaminated 
equipment. In particular, inhaled alpha emitters represent a significant 
heal th risk. Another important contributing factor is the generally 
inconsi stent and inaccurate radiation zone postings. Surveys performed during 
the walkdowns identified locations where radiation fields existed but were not 
posted, and locations that were posted but radiation fields were not detected . 
Both conditions contribute to confusion and risk. Figure 2-5 shows 
contaminated rubble near the exterior roof emergency exit i n the 202-S Canyon 
Building. Additionall y, spread of contaminat ion is evident from the 
identification of contaminated tumbleweeds and rabbit dropp i ngs as well as 
various cracks and openings in the containment systems. Some buildings rely 
on active ventilation systems for containment control. Therefore, in 
assessing risk, consideration was given to the reliability of this system. 
Radiation hazards are most evident in the canyon buildings. 

2.2 .2 General Risk Sensitivity 

This section examines the sensitivities of risk estimates in this 
assessment to variability in the basis and assumptions. Because the r i sk 
evaluation occurred at a single point in time, it was necessarily based on a 
fixed definition of factors that might change in the future and could affect 
the risk estimates. These factors are referred to as risk sensitivities. In 
this study, the effect of bu i lding degradation over time is expl icitly 
accounted for in the 5 to IO-year estimate. Therefore, factors such as 
current facility use, control, and activity types are assumed to remain 
constant. Risk factors of significance are assumed to be identified during 
the walkdown investigations. 

The risk of a postulated event is a function of its likelihood and 
consequence. In this evaluation, postulated events were evaluated according 
to the conditions observed during investigations and assigned potential 
consequences based on the expert judgment of the team members. Likelihood of 
an event occurring was developed similarly. Because the consequences were 
assigned based on a single outcome, most of the potential variability in risk 
will come from the factors affecting the likelihood of occurrence. 

The largest variability in event occurrence likelihood i s the estimate of 
hazard exposure to personnel. If few people are assumed to have access to the 
facility because of administrative controls, risk will incline toward lower 
values. Conversely, if no limitations exist for access, the assigned risk 
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Fi gure 2- 5. Radiation Contaminated Rubble . 
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will incline toward higher values . Exposure risk generally changes according 
to the number of persons exposed to a hazard, the number of hazards an 
individual is exposed to, and the amount of time an individual is exposed to a 
hazard. 

The degree of uncertainty about the condition of the retired facilities 
contributes to uncertainty in the risk assessment . In some cases during the 
walkdown, locked doors were encountered that were not opened, preventing 
access to some areas of the building. In other cases, some of the lower 
levels in the building were not investigated because of preexisting 
limitations on access. In the 200 Area retired facilities, some areas could 
not be inspected because of high levels of contamination or external ionizing 
radiation . In such cases, assumptions had to be made based on observed 
conditions elsewhere in the building or on historical information about what 
was in these areas. The results of the analysis can be very sensitive to the 
state of knowledge about a facility. 

Even when an entire area can be thoroughly examined, the level of 
knowledge about a facility may still be less than desired. Containers of 
unidentified chemicals were discovered during investigations . The initiative 
to clean up chemical residues by gathering them into one central area may 
represent significant risk if the unidentified chemicals are unstable. 
However, the likelihood of encountering unstable chemicals is essentially 
impossible to predict and therefore was not included in this risk evaluation . 

Fire is a significant risk contributor in the retired facilities . 
Significant changes in the estimated risk from fire can occur if combustibles 
are introduced where none are expected. Cha.nges can also occur . if the type of 
combustible material introduced differs from the ignition sources identified. 
Inadvertent reenergizing of currently shutdown electrical circuits to 
facilitate work will change the fire hazard risk contribution by increasing 
the number of ignition sources. 

Risk from electrical shock is the most dominant risk contributor in this 
evaluation. There is a high likelihood currently deenergized electrical 
circuits will be reenergized to perform work. This action not only increases 
the likelihood of fault-caused sparks, but also increases the likelihood of 
electrical shock. Electrical shock risk uncertainty for demolition activities 
is even greater than for current conditions. These uncertainties will need to 
be addressed to minimize risk before demolition activities begin . 

Falling is also shown to be a large risk contributor. Changes in the 
estimated risk from falling will occur if access to many of the building roofs 
increases. The same type of change will occur if the number of workers or the 
amount of time they spend in the building increases significantly from the 
estimate. 

Risk from suffocation in confined spaces has been given a very low risk 
value in this analysis. The risk from this hazard is driven solely by 
exposure . If an individual actually enters a confined space that has an 
atmosphere that cannot sustain life, death almost always results. The risk is 
low because the likelihood is estimated to be low. It is assumed that 
procedures are normally followed for confined space entry and that workers are 
aware of the hazard, reducing the likelihood of the event occurring. If 
conditions were to change, such as lack of awareness of the confined space 
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hazard or less control of confined spaces, a significant increase in the 
estimated risk would occur. 

Risk from radiation exposure is assessed as low for the 100 Area retired 
facilities but higher for the 200 Area facilities. In the 100 Area 
facilities, radioactive materials (primarily activation products within the 
reactor core) are either fixed or contained in most instances. However, 
intrusive activity could change this condition. For example, the risk of 
radiation exposure or release could increase with such activities as cutting 
into contaminated piping or structures, uncovering activated materials, or 
removing shielding. Changes in risk from radiation exposure can also arise 
from intrusion of rainwater or the action of wind causing migration of 
radioactive material to areas previously diagnosed as safe. The likelihood 
associated with some consequences would increase. These variables will need 
to be addressed in the decommissioning work plan to minimize these risks. 

Risk from asbestos release or exposure has been assigned a very low value 
for most buildings in this evaluation because of a number of factors . 
Handling of asbestos normally occurs in a very controlled manner. Much of the 
asbestos-containing material on the Hanford Site is not in a physical form 
that would allow asbestos fibers to easily become airborne. In accordance 
with WHC regulations, workers are given required training concerning the 
hazards associated with asbestos, and most areas where asbestos is present 
have been posted to indicate its presence. The publicity concerning asbestos 
exposure has created a concern within the general population that causes an 
aversion to contact or proximity with asbestos. The reality of asbestos 
exposure causing adverse health effects, however, is not being deemphasized. 
If asbestos handling controls are relaxed, or very large scale physical 
breakdowns of significant quantities of asbestos-containing materials occurs 
from weathering or other disruptive mechanisms, exposure risk from asbestos 
could be larger. 

Allowing continued degradation of a building structure (e.g., roof 
panels) or its internal parts increases the likelihood of any accident or 
release to the environment . Eliminating a building by demolition eliminates 
these hazards. However, it should be recognized that the process of 
demolishing a building tends to increase accident likelihood in the short 
term. The condition of the building at the time of demolition also influences 
the accident likelihood; a building in good condition exhibits fewer 
demolition hazards than a building in poor condition. 
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3.0 FACILITY RISK EVALUATION SUMMARY 

The following sections provide descriptions of each 100 and 200 Area 
retired facility that was investigated. Descriptions include general overall 
conditions of each building, ratings of the dominant risk contributors, 
specific factors associated with the risk contributors, and risk 
sensitivities. 

3.1 SPECIFIC RISK CONTRIBUTORS FOR THE 
100 AREA RETIRED FACILITIES 

3.1.1 103-8 Riggers Loft 

The original 103-B Riggers Loft Building was used for pallet storage of 
unirradiated fuel elements before use in the reactor. However, in 1985 the 
building was decontaminated and cleaned and is now used for storage of rigging 
equipment. This building is located directly north of the 105-B Reactor 
Building, inside the exclusion area fence. The 103-B Facility is a one-story 
building (16.2 m by 8.2 m by 4.4 m [53 ft by 27 ft by 14.5 ft]) made of 
reinforced concrete foundation and floor, concrete block walls, and concrete 
roof with membrane and gravel surface. The general condition of the building 
interior and exterior is in fair condition, and the ramp and roofing are in 
poor condition. 

3.1.1.1 Risk Contributors. Electrical shock risk is rated as .serious. The 
factors contributing to this type of risk are a lack of maintenance from the 
electrical system that provides power to the 103-B Building, inadequate 
grounding, no service disconnect, and the frequent presence of personnel in 
areas where the hazard existed. 

Falling risk is rated as moderate. The lack of guard rails on a loading 
ramp on the south end of the building, with degraded back steps and associated 
handrail, contributed to the falling risk. As with electrical shock risk, the 
presence of personnel on a regular basis also contributed to the risk. 

Chemical exposure risk is rated as minor. The factor contributing to 
this type of risk is there is only a small quantity of chemicals in this 
facility. 

3.1.1.2 Risk Sensitivities. The sensitivity of the risk values for this 
building is primarily the number of individuals exposed to a hazard. If the 
number of individuals using this building increases significantly, risk from 
the existing hazards will be greater. 

3.1.2 104-8-1 Tritium Vault 

The 104-B-1 Tritium Vault, located north of the 105-B Reactor Building 
inside the exclusion area fence, was placed in service in 1950 and was used 
for the storage of tritium recovered from irradiated lithium-aluminum target 
elements . This building is constructed of concrete block, 3.1 m 
(10 ft) belowgrade and 3.1 m (10 ft) abovegrade with a concrete . slab roof. 
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The general condition of the building is the interior and exterior are in fair 
condition, and the roofing is in poor condition . 

3.1.2.1 Risk Contributors . The 104-81 Tritium Vault is a restricted area 
because of radiological concerns and was not entered . In addition , keys for 
the doors could not be located . Radiological danger from this facility is 
presumed to be low as the t ri t i um is assumed to have ei ther decayed or 
diffused away. Routine surveillance for radioactive material outside this 
building is performed. Because this building was not entered , unknown hazards 
may exist. 

3.1.3 104-8-2 Tritium Laboratory 

The 104-8-2 Tritium Laboratory, located in the northwest corner of the 
100-8 Area exclusion area fence, was used to store irradiated lithium-aluminum 
target elements before the separations processing at the 108- B Building. This 
building is a one-story concrete structure (3.7 m by 7.3 m by 3.1 m [12 ft by 
24 by 10 ft]) with special cells in the floor to store casks used in the pilot 
P- 10 program. The general condition of the building is the interior and roof 
are in fair condition, the exterior is i n fair to poor condition, and the 
roofing is in poor condit i on. 

3.1.3.1 Risk Contributors. There were no hazards rated higher than 
negligible. There are slight contamination levels, but the quantities present 
are not sufficient to raise the r i sk of exposure or release above negligible. 

3.1 .4 105-8 Reactor Building 

The 105-B Reactor Building was constructed from August 1943 to September 
1944 to house the first production nuclear reactor and directly associated 
equipment used in reactor operations . This reactor was the first of nine 
plutonium-producing reactors constructed and operated on the Hanford Site . 

The lower portion of the building is made of reinforced concrete. The 
reinforced concrete walls (0.9 m to 1. 5 m [3 ft to 5 ft] thick) around the 
reactor block at the lower levels provide additional radiation shielding in 
conjunction with the biological core shield. The upper portion of this 
building is lighter concrete block construction. 

The reactor block is located near the center of the building. Fuel 
discharge and storage areas are located adjacent to the rear face of the 
reactor block, one level below the ground . Experimental test penetrations are 
located on the right side of the reactor. 

The reactor block consists of a graphite moderator stack encased in a 
cast-iron thermal shielding, a welded biological shield consisting of 
alternating layers of masonite and steel on the four sides, and an unwelded, 
stair-step labyrinth seal shield on top . The entire block rests on a concrete 
foundation . The block weighs 9,145 metric tons (1,008 tons) and is 
approximately 14 .0 m by 14 .0 m by 12.2 m (46 ft by 46 ft by 40 ft). 

The fuel storage basin served as an underwater collection, storage, and 
transfer facility for the irradiated fuel elements discharged from the 
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reactor. The basin consists of a fuel element pickup, storage, and transfer 
area. It is 6.7 m (22 ft) deep and contained 6.1 m (20 ft) of water during 
operation. The basin has since been drained and cleaned of debris, and 
fixative has been applied to radiologically contaminated surfaces. However, 
the coating may need periodic renewal to ensure containment of contamination. 

The roof is primarily composed of membrane-covered, reinforced, precast 
concrete panels of the same type as the 105-D, 105-DR, and 105-F Reactor 
Buildings. These panels have endured the past 49 years with a minimum of 
maintenance and continue to be in good condition because of the initial and 
continued preventative maintenance the roof has received since shutdown. 

The interior of the building is in good condition and the exterior is in 
fair condition. The roof is in fair condition, but requires annual 
maintenance and repair to minimize water infiltration. The majority of the 
process area, storage basin, and transfer area roof panels are cracked. Small 
cracks in the masonry concrete walls require patching. A large crack in the 
southeast corner of the storage basin requires shoring. The overall building 
contains an estimated 13,500 Ci of radionuclides (primarily activation 
products contained within the graphite core). In addition, 89.4 metric tons 
(98.5 tons) of lead and an unknown quantity of asbestos are contained within 
the building structure; 

In September 1976, the American Society of Mechanical Engineers 
established the B Reactor as a National Historic Mechanical Engineering 
landmark. In addition, the National Historic Foundation has recognized the 
B Reactor as a national monument and it has been registered with the 
Washington State Historical Society. 

3.1.4.1 Risk Contributors. Electrical shock risk is rated as critical. The 
factors contributing to this type of risk are the presence of bare energized 
480-V wires, inconsistencies in tagging and labeling, a lack of regular 
preventative maintenance, and the frequent presence of offsite tour groups 
creating a greater need for continued maintenance activities than would exist 
in the other surplus reactors. 

Biological hazard risk is rated as moderate. The factors contributing to 
this type of risk include poisonous snakes, regularly found in the old reactor 
facilities; significant quantities of bird droppings, found in radiation zones 
in the upper floors of the facility; and wasps, a problem during the summer 
months. Bird droppings have been analyzed at Hanford Environmental Health 
Foundation (HEHF) and the presence of infectious disease~ has been verified. 
Figure 3-1 shows an area of concentrated guano near the rear-side discharge 
elevator of the 105-B Building. Also, it is on record that a person was 
bitten by a rattlesnake in 1991 while working at the Hanford Site. 

Risk from exposure to temperature extremes is rated as moderate. The 
factors contributing to this type of risk include high ambient temperatures 
that occur during the summer season, no active heating ventilation air 
conditioning (HVAC), cleanup work that requires the use of 
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Figure 3- 1. Bird Guano at 105-8 Reactor Building . 
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heat-trapping protective clothing, and heat exhaustion cases that have 
occurred at the Hanford Site. 

Falling risk is rated as minor. The factors contributing to this type of 
risk are deteriorating roof panels and the lack of control for roof access. 
The deteriorating panels are made of precast concrete and have been exposed to 
water from the leaking roof. Continued water saturation causes significant 
degradation of the load-bearing capability of the panel. Only a few panels at 
this reactor have exhibited signs of degradation because the roofing membrane 
has had periodic maintenance to repair leaks. Access to the roof is available 
from inside the facility by several unlocked doors that have no warning signs. 
If a person walks on the roof of this facility, there is a possibility they 
will fall through. The risk from falling increased from minor to serious in 
the 1O-year time frame estimate because of continued degradation of the 
concrete panels from unrepaired leaks . 

Struck-by risk is rated as minor. The factors contributing to this type 
of risk are the presence of personnel in areas where panel degradation exists, 
and the fact that pieces of concrete panels have fallen in other old 
facilities. The concrete panels can degrade to the extent that snow loads or 
seismic events can cause the panels to collapse and fall. Anyone struck by a 
falling _piece of panel will suffer injury. The poor condition of the concrete 
block construction in portions of this facility also contribute to the 
struck-by risk. This is from the numerous cracks in the mortar holding the 
blocks together--these cracks occur also in the southeast corner of the 
storage basin. Figure 3-2 illustrates this type of cracking. The risk from 
struck-by increased from minor to moderate in the 1O-year time frame estimate 
because of continued degradation of roof panels. 

Fire risk is rated as minor. The factors contributing to this type of 
risk are ignition sources, fuel quantity, and heat/flame exposure to 
individuals. The most likely ignition source is electrical faults. In this 
facility the quantity of fuel materials is small. Likewise, there are few 
individuals that spend large quantities of time in areas where fire is a 
significant hazard. The special case of flash burns from electrical arcs 
tends to be limited to electrical craft personnel. 

Suffocation risk is rated as minor. All Hanford Site facilities that 
have unventilated belowgrade areas have a suffocation risk. Accumulations of 
water in unventilated areas also can cause a sufficient reduction of oxygen 
content from biological action or corrosion to be hazardous to human life. 
Belowgrade areas can also act as catch basins for heavier than air gases that 
are either toxic or displace an oxygen-bearing atmosphere. The belowgrade 
areas at this facility have not been appropriately posted as "Confined 
Spaces." Areas that were checked for oxygen levels were found to be safe. 

Lead exposure risk is rated as minor. Risk from exposure to lead exists 
in areas where there are large quantities of lead. Lead was used as shielding 
at all the reactor facilities in the forms of lead shot, lead brick, lead 
sheet, and cast-lead forms. The amount of lead an individual may absorb 
depends on the length of exposure, the level of surface oxidation, how easily 
the surface of the lead can be disturbed, and whether the lead oxide is 
disturbed by activities such as cutting, grinding, and burning. Most work 
associated with lead cleanup does not require disruption of the surface. The 
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Figure 3-2. Concrete Block Cracks . 
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observed lead oxidation rates at the Hanford Site have been greater than 
initially expected in an arid area. An ongoing cleanup program that makes 
handling lead necessary and the desirability of lead contribute to the 
likelihood of unwanted exposure. The majority of lead in the 105-B Building 
is located in radiation zones and in the transfer area of the storage basin . 

Explosion risk is rated as minor. Explosions are possible when chemicals 
are present that are shock sensitive, volatile, have a low ignition 
temperature, or can energetically react when mixed together. Risk results 
from individuals being within the sphere of influence ot the explosion. In 
this evaluation, explosions are assumed to .cause death if the individuals are 
within this sphere of influence . There are some unknown chemicals staged 
together for disposal in this building. 

Chemical exposure risk is rated as minor. The factors contributing to 
this type of risk are the presence and quantity of a chemical, how likely 
contact is with the chemical, and the level of activities such as gathering 
and staging chemicals for elimination. In almost all cases, the quantity of 
such materials is small and the number of individuals involved in handling 
them are few . 

~ 
O"'"i 3.1.4.2 Risk Sensitivities. The sensitivity of the assigned risk values for 

the 105-B Reactor Building is primarily the number of individuals exposed to a 
hazard. Because this building is accessible to the public, there are 
significant levels of activity necessary to maintain it to required standards. 
The increase in this activity increases the likelihood of electrical shock and 
other accidents. Risk from exposure to asbestos and radiation will change if 
activities disturb the material or make it easier to disturb. Disturbance can 
either occur by physically disrupting the material or, in the case of 
radiation, by moving shielding. 

Also implicit in the risk estimate are the types of administrative rules 
in place and the compliance level to these rules . If rules are relaxed or 
compliance is poor, risk will be higher . An example is the uncontrolled 
reactivation of electrical circuits by switching on breakers. If upgrade work 
is performed, risk will be lower than estimated in this evaluation. This will 
also be true for exposure to chemicals and lead if elimination campaigns are 
instituted, as once the material has been removed the risk is eliminated. 
However, risk will increase during the removal process. 

3.1.5 116-8 Exhaust Stack 

The 116-B Exhaust Stack was used to discharge ventilation air 61.0 m 
(200 ft) abovegrade from the 105-B Reactor Building. The stack extended 
61.0 m (200 ft) abovegrade and 3.1 m (10 ft) belowgrade, with a 4.9-m 
(16-ft)-diameter base. The stack is a monolithic, reinforced concrete 
structure with a wall thickness of 0.5 m (1.5 ft) at the base and 0.3 m 
(1 ft) at the top. The stack is generally in good condition and has no noted 
structural defects. No evaluation of this structure was made . 

3.1.5.1 Risk Contributors. All stacks were externally investigated visually 
from ground level. Although a modest quantity of radioactive material exists 
on the inside, the material cannot cause harm unless the stack loses its 
structural integrity. Also, the quantity of radioactive material contained in 
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the inactive 100 Area stacks is insufficient to cause a significant health or 
environmental problem if released. 

3-1.6 185-8 Water Treatment Plant and 
190-8 Main Pump House 

The 185-B Plant was originally intended as a deaerating plant but was 
never used for that purpose. Instead it served primarily as a maintenance and 
storage area. The building itself is a 92 m (304 ft) by 14 m (48 ft) steel
framed, concrete block structure. The 185-B Building adjoins the 
190-B Building high bay and shares a common wall. 

The purpose of the 190-B Pump House was to supply treated water to the 
reactor and other equipment requiring cooling water. It once housed process 
and service pumps, and ventilation equipment but that equipment was removed in 
preparation for decommissioning. Like the 185-B, the 190-B is a steel-framed, 
concrete block construction. Presently, this structures does not serve a 
functional purpose . 

The interior and exterior of both buildings are in extremely poor 
condition. The masonry walls of both buildings are cracked at the joints and 
whole concrete cinder blocks are missing. There are several openings in the 
north end of the 190-B Pump House. Recently, however, a plywood covering was 
installed across one opening and a wire fence was installed across the others. 

The roof structures of both buildings are in poor condition and do not 
protect against water infiltration. The tar and gravel roofing material has 
been stripped away by the wind in some locations. The roof decking, which 
supports the roofing material, is either corrugated metal or precast concrete 
panels and is suspected to be unreliable. The corrugated metal is in good 
condition but the precast concrete panels, particularly in the 185-B Building, 
are cracked, show evidence of heavy leakage, and are missing in at least four 
locations. In addition, exposed reinforcing bars in the panels are rusty. 

3.1.6.1 Risk Contributors. Biological hazard risk is rated as moderate. The 
factors contributing to this type of risk are poisonous snakes, which have 
been found regularly in the old reactor support facilities, and wasps, which 
are a problem during the summer months. 

Falling risk is rated as minor for the 185-B Water Treatment Plant but 
serious for the 190-B Main Pump House. Deteriorating roof panels and the lack 
of control for roof access contribute to the risk of falling. These panels 
are made of precast concrete and have been exposed to water from roof leakage 
for a long period of time. Continued water saturation causes significant 
degradation of the load-bearing capability of the panels. Many panels in this 
building show signs of degradation. The roof is not easily accessible; 
however, there is no plausible reason to attempt access. However, if an 
individual walks upon the roof of this building, there i~ a high likelihood 
they will fall through the concrete panel areas. 

Struck-by risk is rated as minor for the 185-B Building but moderate for 
the 190-B Building. The concrete panels can degrade to the extent that snow 
loads or seismic events can cause the panel to collapse and fall. Anyone 
struck by a falling piece of panel will suffer injury. However, personnel do 
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not normally enter this facility. The concrete-block construction of this 
building also contributes to the risk of being struck-by as a result of 
numerous cracks in the mortar holding the blocks together. Vibration from 
equipment or an earthquake could result in the wall collapsing. Anyone struck 
by the wall could be severely injured. The risk from struck-by increases from 
minor to serious in the IO-year time frame estimate because of continued roof 
panel and wall degradation. 

Suffocation risk is rated as minor. All Hanford Site facilities that 
have unventilated belowgrade areas have a suffocation risk. Accumulations of 
water in unventilated areas also can cause a sufficient reduction of oxygen 
content from biological action or corrosion to be hazardous to human life. 
Belowgrade areas also can act as catch basins for heavier than air gases that 
are either toxic or displace an oxygen-bearing atmosphere. The belowgrade 
areas at this facility have not been appropriately posted as "Confined 
Spaces." 

Asbestos exposure risk is rated as minor. The factor contributing to 
this type of risk is that the asbestos has to be i n a finely divided form 
(friable) and disturbed so that an individual can inhale or ingest it. As 
with most older Hanford Site facilities, the piping insulation contains 
asbestos. However, most of the insulation is not friable. 

The risk from asbestos release is rated as negligible. The risk 
increases to minor in the IO-year time frame estimate as a result of continued 
degradation creating greater quantities of friable material. 

3.1 .6.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this building is primarily the number of individuals exposed to a hazard. It 
is assumed that very few individuals will have a need to be in this building. 
The performance of any work beyond what is required to maintain the status quo 
or during demolition will increase the risk in the falling and struck-by 
categories. Risk from asbestos exposure will also increase during the removal 
process . Once the material has been removed, the risk will noticeably 
decrease. 

3.1.7 190-B Tunnel/Annex 

A pipe tunnel runs between the I90-B Main Pump Hous~, the I05-B Reactor 
Building, and the adjoining 190-8 Annex basement. In the past this tunnel and 
annex contained piping that delivered treated water to the reactor but that 
piping has since been removed. The tunnel section actually consists of two 
discrete tunnels running parallel to each other but joined by cross 
connections. Both sections are reinforced concrete structures with 
rectangular cross sections. As well as being a confined space, this tunnel is 
not lighted and contains numerous jagged edges and tripping hazards . 
Presently, this structures does not serve a functional purpose . 

3.1.7.1 Risk Contributors. Falling risk is rated as moderate. The factors 
contributing to this type of risk are this structure has cracked concrete 
access plates that may collapse if a person stands on them, and the area is 
not posted to indicate any danger. The structure also has an access grating 
that is deformed and may fail if stood upon. The risk from falling increases 
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from moderate to serious in the IO-year time frame estimate from continued 
concrete degradation. 

Struck-by risk is rated as moderate. The factors contributing to this 
type of risk are there are numerous protrusions, jagged edges, and tripping 
points in the building. It has no lighting and is not regularly occupied. 

3.1.7.2 Risk Sensitivities . The sensitivity of the assigned risk values for 
this building is primarily the number of individuals exposed to a hazard. It 
is assumed very few individuals will have a need to be in this building . The 
performance of any work beyond what is required to maintain the status quo or 
during demolition activities will increase the risk in the falling and 
struck-by categories. 

~ 
Lit:, 3. 1.8 1608-B Gas Line Pressure/Vacuum Seal House 
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The 1608-B Building contained the apparatus to provide a gas line 
pressure/vacuum for the 105-B Reactor Building gas system. This facility is 
9.8 m (32 ft) belowgrade, 3.7 m (12 ft) long, and 3.7 m (12 ft) wide . It 
consists of two components: (1) a small, wooden-framed structure to provide 
entry to the lower structure; and (2) the belowgrade concrete structure. The 
interior of the facility is in fair condition and the exterior is in poor 
condition . The asphalt-shingled, wooden roof is in poor condition. 

3. 1.8.1 Risk Contributors. The 1608-B Facility is entirely belowgrade and 
considered a confined space. Therefore, no entry was made. Spalling in the 
concrete surface is evident and the wooden portion of the structure is 
extremely deteriorated . Because it was not entered, unknown hazards might 
exist. 

3.1.9 1701-BA Exclusion Area Badge House 

The 1701-BA Badge House is located at the entrance to the 105-B Exclusion 
Area . It provided a shelter for a security check before entrance to the 
exclusion area. The facility is a concrete block structure, 6.1 m by 6.1 m 
(20 ft by 20 ft). The general condition of the building is the interior is in 
fair condition (except the ceiling), the exterior is in fair condition, and 
the wooden-framed roof is in poor condition. During the summer of 1991, a 
high-velocity wind blew the rolled asphalt covering from the roof . Rebuilding 
and covering the roof structure is in process. 

3.1.9.1 Risk Contributors. Electrical shock risk is rated as serious. The 
factors contributing to this type of risk include a fixture hanging by its 
wiring, creating a significant potential for conductors to become exposed; and 
a lack of regular preventative maintenance for the building . This building is 
not regularly occupied. 

Fire risk is rated as minor . The factor contributing to this type of 
risk is an individual clearing debris from the hanging electrical fixture that 
might cause an electrical fault that results in a flash burn or a small fire. 
This risk could be eliminated by turning off the electrical power to the 
fixture. This building is not regularly occupied . 
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3.1.9.2 Risk Sensitivities. The sensitivity of the ass~gned risk values for 
this facility is primarily the number of individuals exposed to a hazard. It 
is assumed very few individuals will have a need to be in this facility. 

3.1.10 105-C Reactor Building 

The 105-C Reactor Building was constructed from 1951 to 1952 to house the 
nuclear reactor and directly associated equipment used in reactor operations. 
It is similar to the 105-B Reactor Building, except it has a larger L-shaped 
building size (105.5 m by 45.7 m by 36.6 m [346 ft by 150 ft by 120 ft]; and 
45.7 m by 27.4 m by 6.1 m [150 ft by 90 ft by 20 ft]) and additional 
variations in layout. 

The lower portion of the building is made of reinforced concrete. The 
reinforced concrete walls (0.9-m to 1.5-m (3-ft to 5-ft] thick) around the 
reactor block at the lower levels provide additional radiation shielding in 
conjunction with the biological core shield. The upper section of this 
building is lighter in construction, using steel-framed transite panels. 

The reactor block is located near the center of the building . Fuel 
discharge and storage areas are located adjacent to the rear face of the 
reactor block, one level below the ground. Experimental test penetrations are 
located on the far south side of the reactor. · 

The reactor block cons ists of a graphite moderator stack encased in cast
iron thermal shielding, a welded biological shield consisting of alternating 
layers of masonite and steel on the four sides, and a nonwelded, stair-step 
labyrinth seal shield on top. The entire block rests on a concrete 
foundation. The block weighs 9,145 metric tons (1,008 tons) and is 
approximately 14.0 m by 14.0 m by 12 . 2 m (46 ft by 46 ft by 40 ft). 

The fuel storage basin served as an underwater collection, storage, and 
transfer facility for the irradiated fuel elements discharged from the 
reactor. It consists of a fuel element pickup, storage, fuel examination, and 
transfer area. The basin is 6.7 m (22 ft) deep and contained 6. 1 m (20 ft) of 
water during operation. It has since been drained and cleaned of debris, and 
fixative has been applied to radiologically contaminated surfaces. The 
coating, however, may need periodic renewal to ensure containment of 
contamination. 

The roof is primarily composed of asphalt covered, reinforced, precast 
gypsum panels of the same type used at the 105-H Reactor Building. These 
panels have endured the past 41 years with a minimum of maintenance, but have 
deteriorated past the point of corrective maintenance in numerous locations. 
In addition, roof support structures have deteriorated because of water 
infiltration. 

The interior and exterior of the building are in poor condition, with 
numerous friable asbestos locations. The roof is in poor condition in several 
locations. The overall building contains an estimated 13,500 Ci of 
radionuclides (primarily activation products contained within the graphite 
core). In addition, 106.7 metric tons (117.6 tons) of lead and an unknown 
quantity of asbestos are contained within the building structure. 
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3.1.10.1 Risk Contributors. Falling risk is rated as serious. The roof 
panels are made of gypsum with a steel reinforcement mesh and the roofing has 
failed in many places, allowing rainwater to infiltrate a large number of the 
panels. When gypsum panels become wet, they lose almost all structural 
strength, divide along their center lin~, and begin to fall apart. Large 
chunks of material can fall from the ceiling at any time as many areas of the 
building already have chunks of roof panels on the floor. Access to the roof 
is available from inside the facility through several unlocked doors that have 
no warning signs. If an individual walks on the roof of this facility, there 
is a very high likelihood they will fall through . The process area elevator 
rooms roof panels show 80% degradation. Thirty percent of the panels above 
the reactor block are degraded and a number of panels above the fan house are 
cracked. Falling risk increases to critical in the 10-year time frame 
estimate from a continuep increase in the number of degraded panels. 

Electrical shock risk is rated as serious. The factors contributing to 
this type of risk are the presence of bare energized wiring in open electrical 
boxes throughout the facility, inconsistencies in tagging and labeling, a lack 
of regular preventative maintenance, and water leaking from the deteriorated 
roofing into energized switchgear. Electrical shock risk increases to 
critical in the 10-year time frame estimate from continued degradation of the 
roof, allowing increased quantities of water into the equipment and general 
aging of the circuit breakers. 

Biological hazard risk is rated as moderate. The factors contributing to 
this type of risk include poisonous snakes, regularly found in the old reactor 
facilities; significant quantities of bird droppings, found in radiation zones 
ln the upper floors of the facility; and wasps, a problem during the summer 
months. Bird droppings have been analyzed at HEHF and the presence of 
infectious diseases has been verified. 

Risk from exposure to temperature extremes is rated as moderate. The 
factors contributing to this type of risk are high ambient temperatures that 
occur during the summer season, no active HVAC, cleanup work that requires 
the use of heat-trapping protective clothing, and heat exhaustion cases that 
have occurred on the Hanford Site in the past. 

Struck-by risk is rated as minor. A crack in the upper concrete wall in 
the north corridor to the fan rooms contributes to the struck-by risk; this 
cracked area should be supported. The factors contributing to this type of 
risk are similar to the factors for falling. The roof panels, however, are 
made of gypsum which is much less likely to cause serious injury if it falls 
on someone. Workers do not regularly spend large amounts of time in this 
building. Struck-by risk increases to moderate in the 10-year time frame 
estimate from the continued degradation of the roof panels. 

Fire risk is rated as minor. The factors contributing to this type of 
risk are ignition sources, fuel quantity, and the heat/flame exposure to an 
individual. The most likely ignition source is electrical faults. In this 
facility, the quantity of fuel materials is small. · Likewise, there are few 
individuals that spend significant quantities of time in areas where fire is a 
significant hazard. The special case of flash burns from electrical arcs 
generally is limited to electrical craft personnel . 
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Suffocation risk is rated as minor. All Hanford Site facilities that 
have unventilated belowgrade areas have a suffocation risk. Accumulations of 
water in unventilated areas also can cause a sufficient reduction of oxygen 
content from biological action or corrosion to be hazardous to human life. 
Belowgrade areas can also act as catch basins for heavier than air gases that 
are either toxic or displace an oxygen-bearing atmosphere. The belowgrade 
areas at this facility have not been appropriately poste~ as "Confined 
Spaces." 

Lead exposure risk is rated as minor. Risk from exposure to lead exists 
in areas where there are large quantities of lead. Lead was used as shielding 
at all the reactor facilities in the forms of lead shot, lead brick, lead 
sheet, and cast-lead sheets. The amount of lead an individual may absorb 
depends on the length of exposure; the surface oxidation level; how easily the 
surface of the lead can be disturbed; and whether the lead oxide is disturbed 
by activities such as cutting, grinding, and burning. Most work associated 
with lead cleanup does not require disruption of the surface. The observed 
lead oxidation rates at the Hanford Site are greater than initially expected 
in an arid area . This oxidation can be seen on the shielding brick shown in 
Figure 3-3. An ongoing cleanup campaign that makes handling lead necessary 
and the desirability of lead contribute to the likelihood of undesired 
exposure. The majority of lead is located in radiation zones and in the 
transfer area of the storage basin. 

Explosion risk is rated as minor. Explosions are possible when chemicals 
are present that are shock sensitive, volatile, have a low ignition 
temperature, or can energetically react when mixed together. Risk results 
from individuals being within the sphere of influence of the explosion . In 
this evaluation, explosions are assumed to cause death if the individuals are 
within this sphere of influence. In this facility there· are some unknown 
chemicals staged together for disposal. 

Chemical exposure risk is rated as minor. The factors contributing to 
this type of risk are the presence of a chemical, the quantity, how likely 
contact is with the chemical, and the level of activities such as gathering 
and staging chemicals for elimination. In almost all cases in this facility, 
the quantity of such materials is small and the number of individuals involved 
in handling them are few. 

3.1.10.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. It 
is assumed that very few individuals will have a need to be in this facility. 
If maintaining the status quo requires more effort than assumed, such as 
having to fix or replace the roof to reduce water leakage into the building, 
risk will be greater than estimated. Larger numbers of individuals in this 
facility will require more lighting, increasing the likelihood that unused 
circuits will be energized and more shock hazards will be created. Larger 
numbers of individuals may also increase the chance that someone will gain 
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Figure 3-3. Lead Brick Oxidation at 105-C Reactor Building. 
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access to the roof and fall through. Risk from exposure to asbestos and 
radiation will change if activities disturb the material . This disturbance 
can occur by either physically disrupting the material, or in the case of 
radiation, by moving the shielding . 

Also implicit in the risk estimate is the type of administrative rules 
that in place and the compliance level to these rules. If rules are relaxed 
or compliance is poor, risk wi ll be higher. An example is the uncontrolled 
reactivation of electrical circuits by switching on breakers. If upgrade work 
is performed, risk will be lower than estimated. This will also occur for 
exposure to chemicals and lead if elimination campaigns are instituted, as 
once the material has been removed, the risk is eliminated. However, the risk 
will be increased during the removal process . 

3.1.11 183-C Filter Plant Pump Room 

The purpose of the 183-C Filter Plant Pump Room was to provide treated 
water to the 105-8 and 105-C Reactor Buildings. The facility houses water 
treatment and filtering systems and contains a large reservoir capacity for 
filtered water. The belowgrade portion and the front of the building is of 
reinforced concrete construction (96 .0 m by 87 .0 m [316 ft by 288 ft]). The 
major part of the aboveground construction is metal frames paneled with 
corrugated asbestos material. The roof is a steel truss and frame 
construction overlaid with corrugated asbestos panels that provide the roof 
decking. Presently, this building serves no purpose. 

The walls of the building are in fair condition but the roof is in 
particularly poor condition . Sections of the rolled roofing material and 
thermal isolation have blown away. In addition, there are large gaps between 
the corrugated roof panels that allow snow and rainwater to leak inside . As a 
result of these gaps and the moist conditions under which the facility 
operated, the metal roof trusses are deteriorated from heavy rusting and in 
poor condition. The roofing over the clearwells is also in very poor 
condition . 

3.1.11.1 Risk Contributors. Struck-by risk is rated as moderate. The factors 
contributing to this type of risk are the roofing is degraded enough to allow 
significant water leakage; the metal trusses holding the roof panels showed 
signs of significant corrosion; and snow loads or seismic events could cause 
the roof to collapse. However, the facility is not frequently occupied and a 
person has to be present at the time of collapse to be injured. The risk from 
struck-by increases hazards to critical in the IO-year time frame estimate 
from continued degradation of the roof structure. 

Biological hazard risk is rated as moderate. The factors contributing to 
this type of risk include poisonous snakes , regularly found in the old reactor 
support facilities; significant quantities of bird droppings, found i n 
radiation zones in the upper floors of the facility; and wasps that a problem 
during the summer months. Bird droppings have been analyzed at HEHF and the 
presence of infectious diseases has been verified. 

The risk from release of polychlorinated biphenyl (PCB) contaminated oil 
to the environment is rated as moderate. The factor contributing to this type 
of risk was that a transformer (2-C4838E) was leaking oil in the substation 
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outside the northeast corner of the building. The quantity of oil in the 
transformer is -unknown, but there could be a considerable amount. There are 
three other transformers that are not leaking; however, the age of the 
transformers and lack of maintenance increase the likelihood of a leak in the 
near future. The transformers are not hooked up to electrical power. 

Falling risk is rated as minor. The factor contributing to this type of 
risk is the roof over the clearwell may not support an individual or snow 
loads. The roof is posted as dangerous; however, access is not prevented by a 
barrier. The roof is not easily accessible, but there is no plausible reason 
to attempt access. There is deterioration of the metal roof trusses that 
causes the risk to increase to critical in the 10-year time frame. 

Suffocation risk is rated as moderate. All Hanford Site facilities that 
have unventilated belowgrade areas have a suffocation risk. Accumulations of 
water in unventilated areas also can cause a sufficient reduction of oxygen 
content from biological action or corrosion to be hazardous to human life. 
Belowgrade areas can also act as catch basins for heavier than air gases that 
are either toxic or displace an oxygen-bearing atmosphere. The belowgrade 
areas at this facility have not been appropriately posted as "Confined 
Spaces." 

Asbestos exposure risk is rated as negligible. The factors contributing 
to this type of risk are asbestos has to be in a finely divided form (friable) 
and disturbed so an individual can inhale or ingest it. As with most older 
Hanford Site facilities, the piping insulation used contains asbestos. 
However, most of the insulation is not friable. The corrugated panels that 
form the roof and walls of this facility also contain asbestos in nonfriable 
form. The risk from asbestos exposure increases to minor in the 10-year time 
frame estimate from the destructive effect of continued water saturation of 
pipe insulation creating friable material. 

3.1.11.2 Risk Sensitivities. The sensitivity of the risk values for this 
facility is primarily the number of individuals exposed to a hazard. It is 
assumed that very few individuals will have a need to be in this facility. 
The performance of any work beyond what is required to maintain the status quo 
or during demolition activities will increase the risk in the falling and 
struck-by categories. This will also be true for exposure to asbestos because 
during the asbestos removal process, exposure will increase. R~moving 
asbestos material may result in the disturbance of vessels and pipes creating 
a greater likelihood for release. There also may be a lack of attention or 
awareness to the leaking transformers that may cause an increase in leakage 
risk. Once the material has been removed, the risk will markedly decrease. 

3.1.12 1702-C Badge House 

The 1702-C Badge House is located at the entrance to the 105-C exclusion 
area. It provided shelter for a security check before entrance to the 
exclusion area . The facility is a 19.5 m2 (210 ft 2

) wooden-framed structure. 
The general condition of the building is the exterior and the asphalt-covered, 
wooden-framed roof are in fair condition. The general condition of the 
building is the interior shows evidence of leaking through the ceiling tiles; 
one panel is particularly deformed. 
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3. 1.12.1 Risk Contributors. The risk from electrical shock is rated as 
serious. All other hazards are rated as negligible or not present . The risk 
from struck-by increases from negligible to minor in the 10-year time frame 
estimate. 

3.1.13 1714-C Solvent Storage 

The 1714-C Building is located south of 105-C Reactor and was used for 
miscellaneous oil and solvent storage. This facility is a steel-framed, 
transite structure on a concrete foundation, approximately 14.5 m2 (156 ft 2

). 

The interior, exterior, and roof are in good condition. 

3.1.13 . 1 Risk Contributors. The risk from electrical shock is rated as 
serious. Although the service conductors are deenergized, the source of power 
to this building is unknown and could be reestablished. 

3.1.14 103-D Fresh Metal Storage 

The 103-D Building was originally used for pallet storage of fresh fuel 
elements before use in the reactor. The facility is now used for 
miscellaneous storage . This building is a reinforced concrete and concrete 
block structure, approximately 16.2 m by 8.2 m by 4.4 m (53 ft by 27 ft 
by 14.5 ft). The general condition of the building is the interior and 
exterior of the building are in fair condition and the built-up gravel roof is 
in poor condition . The wooden steps on the west side of the building are in a 
deteriorated condition. 

3.1.14.1 Risk Contributors. Falling risk is rated as moderate. The poor 
condition of the north side stairs contributes to the risk of falling. 
Although there are two sets of stairs on this building, one on the east side 
and the other on the north, the bad north side stairs have not been barricaded 
or posted to prevent use. This building is in active use. The risk from 
falling increases to serious in the 10-year time frame estimate. 

3.1.14.2 Risk Sensitivities. The sensitivity of the risk values for this 
facility is primarily the number of individuals exposed to a hazard. If the 
number of individuals using this facility increases significantly, risk from 
the current hazards will be greater. 

3. 1.15 105-D Reactor Building 

The 105-D Reactor Building was constructed from 1943 to 1944 to house the 
nuclear reactor and directly associated equipment used in reactor operations. 
It is similar to the 105-B Reactor Building, except for minor variations in 
layout. 

The lower portion of the building is made of reinforced concrete . The 
reinforced concrete walls (0.9 m to 1.5 m [3 ft to 5 ft] thick) around the 
reactor block at the lower levels provide additional radiation shielding in 
conjunction with the biological core shield. The upper section of this 
building is constructed of concrete block. 
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The reactor block is located near the center of the building. Fuel 
discharge and storage areas are located adjacent to the rear face of the 
reactor block, one level below the ground. Experimental test penetrations are 
located on the right side of the reactor. The reactor block consists of a 
graphite moderator stack encased in cast-iron thermal shielding, a welded 
biological shield consisting of alternating layers of masonite and steel on 
the four sides, and a nonwelded, stair-step labyrinth seal shield on top. The 
entire block rests on a concrete foundation. The block weighs approximately 
9,145 metric tons (1,008 tons) and is 14.0 m by 14.0 m by 12.2 m (46 ft by 
46 ft by 40 ft) . 

The fuel storage basin served as an underwater coll~ction, storage, and 
transfer facility for the irradiated fuel elements discharged from the 
reactor. It consists of a fuel element pickup area, storage area, and 
transfer area. The basin is 6. 7 m (22 ft) deep and contained 6.1 m (20 ft) of 
water during operation. It has since been drained and cleaned of debris, and 
fixative has been applied to radiologically contaminated surfaces. The 
coating, however, may need periodic renewal to ensure containment of 
contamination. 

f 

The roof is primarily composed of asphalt-covered, reinforced, precast 
concrete panels of the same type used at the 105-B and 105-F Reactor 
Buildings. These panels have endured the past 49 years with a minimum of 
maintenance, but they are beginning to show severe signs of deterioration in 
numerous locations. 

The general condition of the building is as follows: the interior is in 
poor condition with numerous friable asbestos locations in radiologically 
contaminated areas, the exterior is in poor condition with.numerous friable 
asbestos problems, and the roof is in poor condition in several locations. 
The overall building contains an estimated 13,500 Ci of radionuclides 
(primarily activation products contained within the graphite core). In 
addition, 96.5 metric tons (106.3 tons) of lead and 2.83 m3 (100 ft3

) of 
asbestos are contained within the facility. 

3.1.15.l Risk Contributors. Electrical shock risk is rated as critical. The 
factors contributing to this type of risk are bare energized 480-V wiring is 
outside the 105-D Building south wall approximately 1.5 m (5 ft) above the 
ground; inconsistencies exist in tagging and labeling, and a lack of regular 
preventative maintenance. Even though some circuits are deenergized, there is 
no system in place to prevent reenergization of these circuits by t~rning on 
circuit breakers, thereby increasing the number of potential hazards. 

Falling risk is rated as serious. Deteriorating roof panels and the 
control of roof access contribute to the risk of falling. These panels are 
made of precast concrete and have been exposed to heavy water leakage. 
Continued water saturation causes significant degradation of the load-bearing 
capability of the panels. Few panels at this reactor currently exhibit signs 
of degradation. There is cracking and a potential for collapse of the · 
concrete roof slab above the fan room. Access to the roof is available from 
inside the facility by several unlocked doors that have no warning signs. If 
an individual walks upon the roof of this facility, there is some likelihood 
they will fall through. The risk from falling increases from serious to 
critical in the IO-year time frame estimate from continued increases in the 
number of degraded roof panels. 
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Biological hazard risk is rated as moderate. The factors contributing to 
this type of risk include poisonous snakes, regularly found in the old reactor 
facilities; significant quantities of bird droppings, found in radiation zones 
in the upper floors of the facility; and wasps, a problem during the summer 
months. Bird droppings have been analyzed at HEHF and the presence of 
infectious diseases has been verified . 

Risk from exposure to temperature extremes is rated as moderate. The 
factors contributing to this type of risk include the following: high ambient 
temperatures during the summer season, no active HVAC, cleanup work requiring 
the use of heat-trapping protective clothing, and heat exhaustion cases 
occurring on the Hanford Site in the past. 

Struck-by risk is rated as minor. Roof panels at this reactor show signs 
of degradation. The concrete panels can degrade to the extent that snow loads 
or seismic events can cause failure. Anyone struck by a falling piece of 
panel will suffer injury. The risk from struck-by increases to moderate in 
the 10-year time frame estimate from a continued increase in degradation and 
the number of panels affected . 

Fire risk is rated as minor. The factors contributing to this type of 
risk are ignition source, fuel quantity, and heat/flame exposure to an 
individual. The most likely ignition source is electrical faults. In this 
facility the quantity of fuel materials is small. Likewise, there are few 
individuals that spend large quantities of time in areas where fire is a 
significant hazard. The special case of flash burns from electrical arcs is 
generally limited to electrical craft personnel. 

Radiation exposure risk is rated as minor. Factors that contribute to 
the risk of radiation exposure include isolated areas of moderate to high 
exposure rates (100,000 counts per minute [cpm]), areas or items mislabeled or 
not posted, and changes in posting requirements. A large amount of time would 
have to be spent in any radiation area to accumulate a significant dose, which 
is unlikely. 

Suffocation risk is rated as minor. All Hanford Site facilities that 
have unventilated belowgrade areas have a suffocation risk. Accumulations of 
water in unventilated areas also can cause a sufficient reduction of oxygen 
content from biological action or corrosion to be hazardous to human life. 
Belowgrade areas can also act as catch basins for heavier than air gases that 
are either toxic or displace an oxygen-bearing atmosphere. The belowgrade 
areas at this facility have not been appropriately posted as "Confined 
Spaces." 

Lead exposure risk is rated as minor. Risk from exposure to lead exists 
anywhere there are large quantities of lead. Lead was used as shielding at 
all the reactor facilities in the forms of lead shot, lead brick, lead sheet, 
and cast-lead sheets. The amount of lead an individual may absorb depends on 
the length of exposure, the surface oxidation level, the ease with which the 
surface of the lead can be disturbed, and whether the lead oxide is disturbed 
by activities such as cutting, grinding, and burning. Most work associated 
with lead cleanup does not require disruption of the surface. The observed 
lead oxidation rates at the Hanford Site have been greater than initially 
expected in an arid area. An ongoing cleanup campaign that makes handling 
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lead necessary and the desirability of lead contribute to the likelihood of 
undesired exposure. Most lead is located in radiation zone areas. 

Chemical exposure risk is rated as minor. The factors contributing to 
this type of risk are the presence and quantity of a chemical, how likely 
contact is with the chemical, and the level of activities such as gathering 
and staging chemicals for disposal . In almost all cases, the quantity of such 
materials is small and only a few individuals are involved in handling them. 

Explosion risk is rated as minor. Explosions are possible when chemicals 
are present that are shock sensitive, volatile, have a low ignition 
temperature, or can energetically react when mixed together. Risk results 
from an individual or individuals being within the sphere of influence of the 
explosion. In this evaluation, explosions are assumed to cause death if the 
individual is within this sphere of influence. In this facility , some unknown 
chemicals are staged together for disposal. 

3.1.15.2 Risk Sensitivities. The sensitivity of the risk values for this 
facility is primarily the number of individuals exposed to a hazard. The 
performance of maintenance beyond what is required to simply maintain the 
status quo or during demolition will increase risk, especially in the 
electrical shock area. Risk from exposure to asbestos and radiation will 
change if activities disturb the material. This disturbance can occur by 
either physically disrupting the material or, in the case of radiation, by 
moving the shielding. 

Also implicit in the risk estimate is the type of administrative rules in 
place and the compliance level to these rules. If rules are relaxed or 
compliance is poor, risk will be higher. An example is the uncontrolled 
reactivation of electrical circuits by switching on breakers. If upgrade work 
is performed, risk will be lower than estimated in this evaluation. This will 
also be true for exposure to chemicals and lead if disposal campaigns are 
instituted, as once the materials have been removed the risk is eliminated. 
However, the risk will be increased during the removal process. 

3.1.16 116-D Reactor Exhaust Stack 

The 116-D Exhaust Stack is used to discharge ventilation air 61.0 m 
(200 ft) abovegrade from the 105-D Building. The stack is 61.0 m (200 ft) 
abovegrade and 3.1 m (10 ft) belowgrade, with a 4.9-m (16-ft) diameter base. 
The stack is a monolithic, reinforced concrete structure, with a wall 
thickness of 0.5 m (1.5 ft) at the base and 0.3 m (1 ft) at the top . The 
stack is in generally good condition and has no noted structural defects. All 
hazards were rated as negligible or were not present . 

3.1.16.1 Risk Contributors. All stacks were externally investigated visually 
from the ground level. Although the existence of radioactive material is 
presumably on the inside, release is unlikely unless the stack loses its 
structural integrity. As long as the stack is structurally sound, this is a 
very unlikely event. Also, the quantity of radioactive material contained in 
the inactive 100 Area stacks is insufficient to cause a significant health or 
environmental problem should release occur. 
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3.1.17 105-DR Reactor Building 

The 105-DR Reactor Building was constructed from 1947 to 1950 as a 
replacement reactor for the low-neutron density 105-D Reactor. The building 
houses the nuclear reactor and directly associated equipment used in reactor 
operations. It is similar to the 105-8 Reactor building, except for 
variations in layout . 

The lower portion of the building is made of reinforced concrete. The 
reinforced concrete walls (0.9 m to 1.5 m [3 ft to 5 ft] thick) around the 
reactor block at the lower levels provide additional raaiation shielding in 
conjunction with the biological core shield. The upper section of this 
building is concrete block .construction. 

The reactor block is located near the center of the building. Fuel 
discharge and storage areas are located adjacent to the rear face of the 
reactor block, one level below the ground. Experimental test penetrations are 
located on the right side of the reactor. 

The reactor block consists of a graphite moderator stack encased in cast
iron thermal shielding, a welded biological shield consisting of alternating 
layers of masonite and steel on the four sides, and a nonwelded, stair-step 
labyrinth seal shield on top. The entire block rests on a concrete 
foundation. The block weighs approximately 9,145 metric tons (1,008 tons) and 
is 14.0 m by 14 .0 m by 12.2 m (46 ft by 46 ft by 40 ft). 

The fuel storage basin served as an underwater collection , storage, and 
transfer facility for the irradiated fuel elements discharged from the 
reactor . It consists of a fuel element pickup area, storage area, and 
transfer area. The basin is 6.7 m (22 ft) deep and contained 6.1 m (20 ft) of 
water during operation. It has since been drained and cleaned of debris, and 
fixative has been applied to radiologically contaminated surfaces . The 
coating, however, may need periodic renewal to ensure containment of 
contamination. The roof is primarily composed of built-up gravel, reinforced, 
precast concrete panels of the same type used at the 105-8, 105-0, and 
105-F Reactor Buildings. 

The general condition of the building is the interior and exterior are in 
poor condition, with numerous friable asbestos locations, and the roof is in 
poor condition in several locations. The overall building contains an 
estimated 13,500 Ci of radionuclides (primarily activation products contained 
within the graphite core). In addition, 96.5 metric tons (106.3 tons) of lead 
and an unknown quantity of asbestos are contained within the facility . 

3.1.17.1 Risk Contributors. Electrical shock risk is rated as critical. The 
factors contributing to this type of risk include bare energized wiring 
hanging out of a conduit; portions of a thermostat with exposed terminals 
still energized; energized light fixtures filled with water; inconsistencies 
in tagging and labeling; and a lack of regular preventative maintenance. Even 
though some circuits are deenergized, there is no system to prevent 
reenergizing these circuits by turning on circuit breakers, thereby increasing 
the number of potential hazards. 

Falling risk is rated as critical. Deteriorating roof panels and the 
control of roof access contribute to the risk of falling_. These panels are 
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made of precast concrete and have been exposed to water from roof leakage. 
Even though these panels do not contain gypsum, continued water saturation 
causes significant degradation of the load-bearing capability of the panel. 
Many panels at this reactor, including the ones shown in Figure 3-4, show 
signs of degradation. There is also a large crack in the concrete roof slab 
above the fan cells. Access to the roof is available from inside the facility 
by several unlocked doors that have no warning signs. If an individual walks 
on the roof of this facility, there is a likelihood they will fall through. 

Struck-by risk is rated as serious. The concrete panels can degrade to 
the extent that snow loads or seismic events can cause failure. Anyone struck 
by a falling piece of panel will suffer injury. The risk from struck-by 
increases to critical in the IO-year time frame estimate. 

Explosion risk is rated as serious. Explosions are possible when 
chemicals present are shock sensitive, volatile, have a low ignition 
temperature, or can energetically react when mixed together. Risk results 
from an individual or individuals being within the sphere of influence of the 
explosion. In this evaluation, explosions are assumed to cause death if the 
individual is within this sphere of influence. The 105-DR Building Fan Room 
was converted to a sodium burn experiment facility. Although the facility is 
no longer active, 17,690 kg (39,000 lb) of sodium remain stored in a tank in a 
small structure next to the 105-DR Building. This sodium could react, causing 
a large explosion under the right conditions, e.g., contftct with water . 

Biological hazard risk is rated as moderate. The factors contributing to 
this type of risk include poisonous snakes, found with some regularity in the 
old reactor facilities; significant quantities of bird droppings, found in 
radiation zones in the upper floors of the facility; and wasps, a problem 
during the summer months. Bird droppings have been analyzed at . HEHF and the 
presence of infectious diseases has been verified. 

Risk from exposure to temperature extremes is rated as moderate. The 
factors contributing to this type of risk include high ambient temperatures 
during the summer season; no active HVAC; cleanup work that requires the use 
of heat-trapping protective clothing; and heat exhaustion cases, which have 
occurred on the Hanford Site in the past. 

Fire risk is rated as minor. The factors contributing to this type of 
risk are ignition sources, fuel quantity, and heat/flame exposure to an 
individual. The most likely ignition source is electrical faults. In this 
facility the quantity of fuel materials is small. There is a large pile of 
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Figure 3-4. Concrete Roof Panel Degradation at 105-DR Reactor Building. 

( 
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tumbleweeds and debris at the back side of the building and the presence of 
sodium that contribute to the fire risk. There are few individuals that spend 
large quantities of time in areas where fire is a significant hazard. The 
special case of flash burns from electrical arcs is generally limited to 
electrical craft personnel. The risk from fire increases to moderate in the 
IO-year time frame estimate. 

Suffocation risk is rated as minor. All Hanford Site facilities that 
have unventilated belowgrade areas have a suffocation risk. Accumulations of 
water in unventilated areas also can cause a sufficient reduction of oxygen 
content from biological action or corrosion to be hazardous to human life. 
Belowgrade areas can also act as catch basins for heavier than air gases that 
are either toxic or displace an oxygen-bearing atmosphere. The belowgrade 
areas at this facility have not been appropriately posted as "Confined 
Spaces . 11 

Radiation exposure risk is rated as minor. The factors contributing to 
this type of risk include some isolated areas of moderate to high exposure 
rates (up to 120 mR/h) that have been identified, areas or items that are 
mislabeled or misposted, postings that are out of date, and posting 
requirements that have changed since the postings were emplaced. A large 
amount of time would have to be spent in any radiation area to accumulate a 
significant dose. 

Lead exposure risk is rated as minor. Risk from exposure to lead exists 
anywhere there are large quantities of lead. Lead was used as shielding at 
all the reactor facilities in the forms of lead shot, lead brick, lead sheet, 
and cast-lead sheets. The amount of lead an individual may absorb depends on 
the length of exposure, the surface oxidation level, the ease with which the 
surface of the lead can be disturbed, and whether the lead oxide is disturbed 
by activities such as cutting, grinding, and burning. Most work associated 
with lead cleanup does not require disruption of the surface. The observed 
lead oxidation rates at the Hanford Site have been greater than initially 
expected in an arid area. An ongoing cleanup campaign that makes handling 
lead necessary and the desirability of lead contribute to the likelihood of 
undesired exposure. Most lead is located in radiation zone areas. 

Chemical exposure risk is rated as minor. The factors contributing to 
this type of risk are the presence and quantity of chemicals, the likelihood 
of contact with the chemical, and the level of activities, e.g., gathering and 
staging chemicals for disposal. In almost all cases, the quantity of such 
materials is small and only a few individuals are involved in handling them. 

3.1.17.2 Risk Sensitivities. The sensitivity of the risk values for this 
facility is primarily the number of individuals exposed to a hazard. This is 
particularly true for electrical shock, falling, and struck-by hazards. Risk 
from exposure to asbestos and radiation will change if activities disturb the 
material. This disturbance can occur by either physically disrupting the 
material or, in the case of radiation, by moving the shielding . 

Also implicit in the risk estimate is the type of administrative. rules in 
place and the compliance level to these rules. If rules are relaxed or 
compliance is poor, risk will be higher. An example is the uncontrolled 
reactivation of electrical circuits by switching on breakers. If upgrade work 
is performed, risk will be lower than estimated in this evaluation. Risk will 
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also be lower than estimated for exposure to chemicals and lead if disposal 
campaigns are instituted, as once the materials have been removed the risk is 
eliminated. However, during the removal process, risk will increase. Once 
the material has been removed, risk will decrease markedly. The existence of 
large quantities of sodium creates significant sensitivity in the effect of 
assumptions on the estimated risk from the explosion hazard . 

3.1.18 116-DR Reactor Exhaust Stack 

The 116-DR Exhaust Stack was used to discharge ventilation air from 
reactor operations as well as the experimental sodium burn facility located in 
the Fan Room. This air was discharged 61.0 m (200 ft) abovegrade. from the 
105-DR Building. The stack is 61.0 m (200 ft) abovegrade and 3.1 m 
(10 ft) belowgrade with a 4.9-m (16-ft) diameter base. The stack is a 
monolithic, reinforced concrete structure with a wall thickness of 0.5 m 
(1.5 ft) at the base and 0.3 m (1 ft) at the top. The stack is in good 
general condition and has no noted structural defects. However, the 
116-DR Reactor Exhaust Stack has a collar and penetration that have an unknown 
effect on its structural integrity and therefore, needs further •investigation 
(other than the external visual examination performed during this 
investigation). Additionally, the small concrete block attachment is severely 
deteriorated and shows evidence of old and new cracking in the concrete block 
walls. 

3.1.18.1 Risk Contributors. All stacks were externally investigated visually 
from ground level. Although existence of radioactive material is presumably 
on the inside, release is unlikely unless the stack loses its structural 
integrity . As long as the stack is structurally sound, this is a very 
unlikely event. Also, the quantity of radioactive material contained in the 
inactive 100 Area stacks is insufficient to cause a significant health or 
environmental problem should release occur. 

The risk from falling and struck-by is rated as minor for the small 
concrete-block building attached to this facility. The concrete roof is 
cracked and there are many cracks and some displacement of masonry block 
walls. The risk from falling increases from minor to serious in the 10-year 
time frame estimate. 

3.1.19 117-DR Exhaust Air Filter Building 

The 117-DR Building filtered ventilation air from the confinement zone of 
the 105-DR Reactor Building and the experimental sodium burn facility before 
discharging it to the atmosphere through the 116-DR Stack. The facility i s a 
reinforced concrete structure 18.0 m (59 ft) long, 11.9 m (39 ft) wide, 10.7 m 
(35 ft) high, and 2.4 m (8 ft) abovegrade. The general condition of the 
building is the interior is in poor condition, the exterior is in fair 
condition, and the removable metal-plate roof is in fair condition. 

3.1.19.1 Risk Contributors. All hazards are rated as negligible or are not 
present. This facility cannot be assessed without removing the top with a 
crane. Radionuclides and sodium residue are likely to be present but in low 
concentrations. The area is routinely monitored for evidence of migration. 
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3.1.20 119-DR Exhaust Air Sample Building 

The 119-DR Building housed most of the instrumentation for the exhaust 
air system. A sample stream of the exhaust air was routed through a 
continuous air monitoring system in the building for monitoring radioactivity . 
The structure is a small prefabricated metal building, 4.6 m by 7.3 m (15 ft 
by 24 ft). The general condition of the building is the interior is in fair 
condition, and the exterior and metal roof are in good condition. 

3.1.20.l Risk Contributors . All hazards are rated as negligible or not 
present. 

3.1.21 1702-DR Area Badge House 

The 1702-DR Badge House is located at the entrance to the 
105-DR Exclusion Area. It provided shelter for a security check before 
entrance to the exclusion area. The facility is a one story , wooden-framed 
structure, approximately 6. 1 m by 6.1 m by 3.7 m (20 ft by 20 ft by 12 ft). 
The general condition of the building is the interior , exterior , and 
asbestos-shingled, wooden-framed roof are in extremely poor condition. 

3.1.21.1 Risk Contributors. Falling risk is rated as minor. The 
deteriorated state of the plywood roof decking and several missing asbestos 
shingles contribute to the risk of falling. The building is small, unused, 
and not normally entered. Access to the roof requires a portable ladder; 
however, there is no reason to perform any maintenance work on this building . 
The risk from falling increases to moderate in the 10-year time frame from 
continued deterioration of the roof . 

Struck-by risk is rated as minor . The factors contributing to this type 
of risk are the same as for the falling risk. The risk from struck-by 
increases to moderate in the 10-year time frame estimate from continued 
deterioration of the roof. 

3.1.21.2 Risk Sensitivities. The sensitivity of the risk values for this 
facility is primarily the number of individuals exposed to a hazard. If the 
number of individuals with access to this facility increases significantly, 
risk from the existing hazards will be greater. 

3.1.22 105-F Reactor Building 

The 105-F Reactor Building was constructed from 1943 to 1945 to house the 
nuclear reactor and directly associated equipment used in reactor operations. 
It is similar to the 105-B Reactor Building, except for variations in layout. 
In 1982 the reactor was prepared for final demolition by removing all asbestos 
and the installation of temporary electrical distribution used for lighting . 

The lower portion of the building is made of reinforced concrete . The 
reinforced concrete walls (0.9 m to 1.5 m [3 ft to 5 ft] thick) around the 
reactor block at the lower levels provide additional radiation shielding in 
conjunction with the biological core shield. The upper section of this 
building is concrete block construction. 
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The reactor block is located near the center of the building . Fuel 
discharge and storage areas are located adjacent to the rear face of the 
reactor block, one level below the ground. Experimental test penetrations are 
located on the right side of the reactor. The reactor block consists of a 
graphite moderator stack encased in cast-iron thermal shielding, a welded 
biological shield consi sting of alternating layers of masonite and steel on 
the four sides , and a nonwelded, stair- step labyri nth se·a1 shield on top. The 
ent i re block rests on a concrete foundation . The block weighs approximately 
9,145 metric tons (1,008 tons) and is 14.0 m (46 ft) high, 14.0 m 
(46 ft) wide, and 12.2 m (46 ft) deep . 

The fuel storage basin served as an underwater collection, storage , and 
transf~r facility for the irradiated fuel elements discharged from the 
reactor. It consists of a fuel element pickup area, storage area, and 
transfer area. The basin is 6.7 m (22 ft) deep and contained 6.1 m (20 ft) of 
water during operation . It has since been partially drained and backfilled 
with soil and rock . Eight column supports were extremely damaged during the 
backfilling of this area. 

-The roofing material is composed of built-up gravel with a tar membrane . 
The decking is made of reinforced , precast concrete panels of the same type 
used at the 105-B, 105-0, and 105-0R Reactors. These panels have endured the 
past 49 years with a minimum of maintenance, and they now show severe signs of 
deterioration. 

The general condition of the building is the interior and exterior are in 
poor condition . The built-up gravel is generally in poor to extremely poor 
condition . The overall building contains an estimated 13,500 Ci of 
radionuclides (primarily activation products contained w.ithin the graphite 
core). In addition, 96 .5 metric tons (106.3 tons) of lead and a minimal 
quantity of asbestos are contained within the facility. In addition to the 
panel deterioration, the interior supporting roof trusses have deteriorated 
because of their continuous exposure to moisture . 

3. 1.22.1 Risk Contributors. Falling risk is r ated as critical. The factors 
contributing to this type of risk are the roof panels are made of precast 
concrete that have been exposed to water saturation from roof leakage; 
continued saturation causes a significant degradation of the load-bearing 
capability of the panels. Large numbers of roof panels at this reactor 
exhibit signs of degradation. Access to the roof is available from inside the 
facility by several unlocked doors that have no warning signs. If an 
individual walks on the roof of this facility, there is a high likelihood they 
will fall through. A fatal accident occurred in April 1992 when an individual 
walked across the transfer area roof and fell through. 

Electrical shock risk is rated as critical. The factor contributing to 
this type of risk is that the 105-F Building had been prepared for demolition 
in 1982 . Parts of the electrical system in the building had been cut apart . 
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Figure 3-5. Electrical Cables Passing Through Walls. 
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Figure 3-6 . Electrical Hazard at 105-F Reactor Building . 
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Many pieces of electrically powered equipment had been removed but the wires 
had been left hanging. The building had been reenergized later and some new 
power cables were emplaced. Temporary cables were routed through broken-out 
holes in the concrete wall (as shown in Figure 3-5) and pld circuits were 
reenergized. These conditions have resulted in a large number of electrical 
hazards . The electrical system at the 105-F Building is the worst of all 
105 Buildings. Even though some circuits are deenergized, there is no system 
in place to prevent reenergization of these circuits by turning on circuit 
breakers, and thereby increasing the number of potential hazards. Figure 3-6 
demonstrates the general electrical condition of the 105-F Building. To 
eliminate these electrical hazards, the entire building lighting system is 
being upgraded and the existing hazardous system will be completely 
deactivated. 

Fire risk is rated as critical. The factors contributing to this type of 
risk are the same as those for electrical shock, the most likely fire-related 
injuries coming from arc-caused flash burns . 

Struck-by risk is rated as moderate. The concrete panels can degrade to 
the extent that snow loads or seismic events can cause the panels to collapse 
and fall. Anyone struck by a falling piece of panel or associated material 
will suffer injury. The risk from struck-by increases to serious in the 
10-year time frame estimate from a continuing increase in the number of 
degraded panels. 

Biological hazard risk is rated as moderate. The factors contributing to 
this type of risk include poisonous snakes, regularly found in the old reactor 
facilities; significant quantities of bird droppings, found in radiation zones 
in the upper floors of the facility; and wasps, a problem during the summer 
months. Bird droppings have been analyzed at HEHF and the presence of 
infectious diseases has been verified. 

Risk from exposure to temperature extremes is rated as moderate. The 
factors contributing to this type of risk include high ambient temperatures 
occurring during the summer season, no active HVAC, cleanup work requiring the 
use of heat-trapping protective clothing, and heat exhaustion cases that have 
occurred on the Hanford Site in the past. 

Suffocation risk is rated as minor. All Hanford Site facilities that 
have unventilated belowgrade areas can be at risk from suffocation. 
Accumulations of water in unventilated areas can cause reduction of oxygen 
content from biological action or corrosion sufficient to be hazardous to 
human life. Belowgrade areas can also act as catch basins for heavier than 
air gases that are either toxic or displace an oxygen-bearing atmosphere. The 
belowgrade areas at this facility have not been appropriately posted as 
"Confined Spaces." 

Lead exposure risk is rated as minor. Risk from exposure to lead exists 
anywhere there are large quantities of lead. Lead was used as shielding at 
all the reactor facilities in the forms of lead shot, lead brick, lead sheet, 
and cast-lead sheets. The amount of lead an individual may absorb depends on 
the length of exposure; the surface oxidation level; how easily the surface of 
the lead can be disturbed; and whether the lead oxide is disturbed by 
activities such as cutting, grinding, and burning. Most work associated with 
lead cleanup does not require disruption of the surface. The observed lead 
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oxidation rates at the Hanford Site have been greater than initially expected 
in an arid area. An ongoing cleanup campaign that makes handling lead 
necessary and the desirability of lead contribute to the likelihood of 
undesired exposure. Most lead is located in radiation zone areas . 

Asbestos exposure risk is rated as negligible . The factor contributing 
to this type of risk is asbestos has to be in a finely divided form (friable) 
and disturbed so an individual can inhale or ingest it. As with most older 
Hanford Site facilities, the piping insulation used contains asbestos. 
However, most of the insulation is not friable. The corrugated panels that 
form the roof and walls of this facility also contain asbestos in nonfriable 
form. The risk from exposure to asbestos increases from negligible to minor 
in the IO-year time frame estimate from continued degradation creating more 
friable material. 

The risk from release of oil to the environment is rated as minor . The 
factor contributing to this type of risk is equipment is leaking oil in the 
facility . 

3.1.22.2 Risk Sensitivities . The sensitivity of the risk values for this 
facility is primarily the number of individuals exposed to a hazard. If this 
facility is made accessible to the public in the future, significant amounts 
of maintenance would be required to make it safe. The performance of 
maintenance beyond what is required to simply maintain the status quo or 
during demolition will increase the risk, especially from electrical shock. 
Risk from exposure to asbestos and radiation will change if activities disturb 
the material. This disturbance can occur by either physically disrupting the 
material or, in the case of radiation , by moving the shielding. 

Also implicit in the risk estimate is the type of administrative rules in 
place and the compliance level to these rules. If rules are relaxed or 
compliance is poor, risk will be higher. An example is the uncontrolled 
reactivation of electrical circuits by switching on breakers. If upgrade work 
is performed, risk will be lower than estimated in this evaluation. This will 
also occur for exposure to chemicals and lead if disposal campaigns are 
instituted, as once the materials have been removed the risk is eliminated. 
However, during the removal process the risk will increase. 

3.1.23 108-F Biology Laboratory Building 

The 108-F Building provided office and laboratory space for the Hanford 
Site Biology Laboratory. This building consists of the 108-F Laboratory 
Building (about 1,858 m2 [20,000 ft 2], which was part of the original area 
construction, and an annex that was added in 1961. The original building is a 
rectangular four-story, steel-framed, concrete block structure with concrete 
foundation and floors. The newer annex, a rectangular three-story addition of 
concrete block construction (about 1,022 m2 [11,000 ft 2

]), adjoins the older 
building. The general condition of the building is the interior is in poor 
condition with severe friable asbestos problems and the exterior is in fair 
condition. The asphalt-covered roof is in poor condition and shows evidence 
of heavy leaking. The east annex roof is a precast, concrete-paneled roof 
that has several panels in extremely poor condition. 
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3.1.23.1 Risk Contributors. Biological hazard risk is rated as moderate. 
The factors contributing to this type of risk include poisonous snakes, 
regularly found in the old deactivated facilities; significant quantities of 
bird droppings, found in the HVAC system; and wasps, a problem during the 
summer months. Bird droppings have been analyzed at HEHF and the presence of 
infectious diseases has been verified. 

Risk from exposure to temperature extremes is rated as moderate . The 
factors contributing to this type of risk include high ambient temperatures 
occurring during the summer season, no active HVAC, cleanup work requires the 
use of heat-trapping protective clothing, and heat exhaustion cases that have 
occurred on the Hanford Site in the past . 

Falling risk is rated as minor . Deteriorating roof panels in the east 
annex and the control of roof access contribute to this type of risk. These 
panels are made of precast concrete and have been exposed to water from roof 
leakage. Continued water saturation causes significant degradation of the 
load-bearing capability of the panel. Large numbers of panels at the east 
annex exhibit signs of degradation. Access to the annex roof is available 
only via a portable ladder because there are no stairwells in the annex. If 
an individual walks upon the roof of this facility, there is a high likelihood 
they will fall through; however, because accessibility is difficult, and there 
is no valid reason to be on the roof, the number of individuals expected to 
gain roof access is limited. This building also has missing handrails that 
contribute to the risk of falling from an elevated surface. The risk from 
falling increases to serious in the 10-year time frame estimate from continued 
degradation of the roof . 

Struck-by risk is rated as minor. The factors contributing to this type 
of risk are similar to those for the falling risk . The concrete panels can 
degrade to the extent that snow loads or seismic events can cause failure . 
Anyone struck by a falling piece of panel will suffer injury. 

Electrical shock risk is rated as minor. The factors contributing to 
this type of risk include the service disconnect switch, which is energized 
but not labeled; receptacles hanging from the panel board without support; and 
the deenergized service, which is on the same pole as the temporary energized 
service, creating the possibility of inadvertent energization. The electrical 
services are planned to be disabled. Should the services not be disabled, the 
risk will increase to serious in the IO-year time frame . 

Asbestos exposure risk is rated as minor. The factors contributing to 
this type of risk are large amounts of asbestos pipe insulation in a degraded , 
friable condition. This building has been designated as an asbestos
controlled entry area. The risk from exposure to asbestos increases to 
moderate in the 10-year time frame from continued degradation of asbestos
containing insulation creating more friable material . 

3.1.23.2 Risk Sensitivities. The sensitivity of the risk values for this 
facility is primarily the number of individuals exposed to a hazard. If the 
number of individuals using this facility increases significantly, risk from 
the existing hazards will be greater. 
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3.1.24 183-F Clearwell Facility 

The 183-F Clearwell Facility served as the filtered water storage for the 
105-F Reactor Building . It is a poured concrete belowgrade basin with a 
poured concrete roof supported by poured concrete pillars. The · riverside 
clearwell is partially demolished and is used as a demolition and inert waste 
1 andfi 11. 

3.1.24.1 Risk Contributors. Falling risk is rated as moderate. The factors 
contributing to this type of risk are the facility is partially demolished, 
not fenced, and unusable. The facility is belowground level and appears 
harmless to the casual observer . 

3.1.24.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. If 
the number of individuals around this facility increases significantly, risk 
from the existing hazards will be greater. As security is gradually relaxed 
at the Hanford Site, access to this facility by recreationists from the 
Columbia River is probable. 

3.1.25 1701-FA Gate House 

The 1701-FA Facility served as an area badge house ~nd security patrol 
station . The single story, poured concrete building is 6.1 m by 9.8 m (20 ft 
by 32 ft) . The general condition of the building is the interior and exterior 
are in fair condition and the tar and grave) surface roof is i n fair 
condition . 

3.1 . 25 . 1 Risk Contributors. Fire risk is rated as minor. The factors 
contributing to this type of risk are that even though loads in the service 
have been turned off, the service is still energized, creating the possibility 
of a fire by insulation failure and short circuits. The equipment is not 
serviced and is beyond its design life . 

3.1.25.2 Risk Sensitivities. The sensitivity of the risk values for this 
facility is primarily the number of individuals exposed to a hazard. If the 
number of individuals around this facility increases significantly, risk from 
the existing hazards will be greater . Risk can be reduced by turning the 
electrical service off. 

3.1.26 105-H Reactor Building 

The 105-H Reactor Building was constructed from 1948 to 1949 to house the 
nuclear reactor and directly associated equipment used in reactor operations. 
It is similar to the 105-C Reactor Building, except for variations in layout. 

The lower portion of the building is made of reinforced concrete. The 
reinforced concrete walls (0.9 m to 1.5 m [3 ft to 5 ft] thick) around the 
reactor block at the lower levels provide additional radiation shielding in 
conjunction with the biological core shield. The upper section of this 
building is constructed of lighter concrete block. 
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The reactor block is located near the center of the building. Fuel 
discharge and storage areas are located adjacent to the rear face of the 
reactor block, one level below the ground. Experimental test penetrations are 
located on the right side of the reactor. The reactor block consists of a 
graphite moderator stack encased in cast-iron thermal shielding, a welded 
biological shield consisting of alternating layers of masonite and steel on 
the four sides, and a nonwelded, stair-step labyrinth seal shield on top. The 
entire block rests on a concrete foundation. The block weighs approximately 
9,145 metric tons (1,008 tons) and is 14.0 m (46 ft) high, 14.0 m (46 ft) 
wide, and 12.2 m (40 ft) deep. 

The roofing material is composed of built-up gravel with a tar membrane, 
while the decking is reinforced, precast gypsum panels of the same type used 
at the 105-C Reactor Building. These panels have endured the past 43 years 
with a minimum of maintenance but they have deteriorated past the point of 
corrective maintenance in numerous locations. In addition, roof support 
structures have deteriorated because of water infiltration . 

The fuel storage basin served as an underwater collection, storage, and 
transfer facility for the irradiated fuel elements discharged from the 
reactor. It consists of fuel element pickup, storage, and transfer areas. 
The basin is 6.7 m (22 ft) deep and contained 6.1 m (20 ft) of water during 
operation. It has since been partially drained and backfilled with soil and 
rock. There is evidence of severe damage to the steel columns which probably 
occurred at this time. 

The general condition of the building is the interior and exterior are in 
poor condition, with numerous friable asbestos locations. The roof is in poor 
condition and shows evidence of heavy leakage. The overall building contains 
an estimated 13,500 Ci of radionuclides (primarily activation products 
contained within the graphite core). In addition, 113.8 metric tons 
(125.4 tons) of lead and an unknown quantity of asbestos are contained within 
the f aci l i ty. 

3.1.26.2 Risk Contributors. Electrical shock risk is rated as critical. The 
factors contributing to this type of risk include the following: the roof 
allows rainwater and melting snow to seep onto wired, energized equipment in 
numerous locations (Figure 3-7 shows the possibility of water intrusion into 
electrical equipment); nonmetallic sheathed cable used to supply power is 
subject to abrasion and mechanical damage; receptacle boxes are not approved 
for use in wet locations; lamp wires were found pinched between shade and 
ballast shroud; a live extension cord was found laying in a puddle of water; 
inconsistencies exist in tagging and labeling; and there is a lack of regular 
preventative maintenance. Even though some circuits are deenergized, there is 
no system in place to prevent reenergizing these circuits by turning on 
circuit breakers, which would increase the number of potential hazards. This 
facility is occasionally occupied. 
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Figure 3-7. Wet Electrical Equipment at 105- H Reactor Building . 
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Falling risk is rated as serious . The roof panels are made of gypsum · 
with a steel reinforcement mesh and the roofing has failed in many places, 
allowing rainwater to infiltrate a significant portion of the panels which 
contributes significantly to risk. When gypsum panels become wet, they lose 
almost all structural strength, start dividing along their center line, and 
fall apart. Large chunks of material can fall from the ceiling at any time as 
many areas of the building already have chunks of roof panels on the floor . 
Access to the roof is available from inside the facility by several unlocked 
doors that have no warning signs. If an individual walks on the roof of this 
facility, there is an extremely high likelihood they will fall through . The 
risk from falling increases to critical in the IO-year time frame estimate 
from continued degradation of the roof panels. 

Struck-by risk is rated as moderate. The factors contributing to this 
type of risk are deteriorated roof panels and numerous large cracks in 
concrete wall slabs similar to those found in the inner control rod room . 
Figure 3-8 shows a damaged steel column in the fuel basin area. These faults 
can contribute to wall and/or roof collapse . Heavy snow loads or seismic 
events could initiate this collapse. The risk from struck-by increases to 
serious in the IO-year time frame estimate from continued degradation of roof 
panels. 

Biological hazard risk is rated as moderate. The factors contributing to 
this type of risk include poisonous snakes, regularly found in the old reactor 
facilities; significant quantities of bird droppings, found in radiation zones 
in the upper floors of the facility;· and wasps, a problem during the summer 
months. Bird droppings have been a.n·alyzed at HEHF and the presence of 
infectious diseases has been verified. 

Risk from exposure to temperature extremes is rated as moderate. The 
factors contributing to this type of risk include high ambient temperatures 
occurring during the summer season, no active HVAC, cleanup work requires the 
use of heat-trapping protective clothing, and heat exhaustion cases that have 
occurred on the Hanford Site in the past. 

Radiation exposure risk is rated as minor. The factors contributing to 
this type of risk include the following: some isolated areas of moderate to 
high exposure rates (up to 100 mR/h) have been identified, areas or items are 
mislabeled or misposted, postings are out of date, and posting requirements 
have changed since the postings were emplaced. A large amount of time would 
have to be spent in any radiation area to accumulate a significant dose. 

Fire risk is rated as minor. The factors contributing to this type of 
risk are ignition source, fuel quantity, and heat/flame exposure to an 
individual. The most likely ignition source is electrical faults. In this 
facility the quantity of fuel materials is small. Likewise, there are few 
individuals that spend large quantities of time in areas where fire is a 
significant hazard. The special case of flash burns from electrical arcs is 
generally limited to electrical craft personnel. The minor risk from fire 
increases to moderate in the IO-year time frame estimate. 
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Figure 3-8. Damaged Fuel Basin Support Column at 105-H Reactor Building . 
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Suffocation risk is rated as minor. All Hanford Site facilities that 
have unventilated belowgrade areas have a suffocation risk. Accumulations of 
water in unventilated areas also can cause a sufficient reduction of oxygen 
content from biological action or corrosion to be hazardous to human life. 
Belowgrade areas can also act as catch basins for heavier than air gases that 
are either toxic or displace an oxygen-bearing atmosphere . The belowgrade 
areas at this facility have not been appropriately posted as "Confined 
Spaces." 

Lead exposure risk is rated as minor. Risk from exposure to lead exists 
anywhere there are large quantities of lead. Lead was used as shielding at 
all the reactor facilities in the forms of lead shot, lead brick, lead sheet, 
and cast-lead sheets. The amount of lead an individual may absorb depends on 
the length of exposure; the surface oxidation level; how easily the surface of 
the lead can be disturbed ; and the type of activity associated with lead 
exposure such as cutting, grinding, and burning. Most work associated with 
lead cleanup does not require disruption of the surface. The observed lead 
oxidation rates at the Hanford Site have been greater than initially expected 
in an arid area. An ongoing cleanup program that makes handling lead 
necessary and the attractive characteristics of lead contribute to the 
likelihood of unwanted exposure. Most lead is located in radiation zone 
areas. 

Chemical exposure risk is rated as minor . The factors contributing to 
this type of risk are the presence and quantity of a chemical, how likely 
contact is with the chemical, and the level of activities, e.g., gathering and 
staging chemicals for disposal. In almost all cases, the quantity of such 
materials is small and only a few individuals are involved in handling them . 

Explosion risk is rated as minor. Explosions are prissible when chemicals 
are present that are shock sensitive, volatile, have a low ignition 
temperature, or can energetically react when mixed together. In this 
facility, there are some unknown chemicals staged together for disposal. Risk 
results from an individual or individuals being within the sphere of influence 
of the explosion. In this evaluation, explosions are assumed to cause death 
if the individual is within the sphere of influence . 

Asbestos exposure risk is rated as negligible. However, the risk from 
exposure to asbestos increases to minor in the 10-year time frame from 
continued degradation of insulation creating more friable material. 

3.1.26.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. It 
is assumed that very few individuals will have a need to be in this facility. 
If maintaining the status quo or demolition activities require more effort 
than is assumed, such as having to fix or replace the roof to reduce water 
leakage into the building, risk will be greater than estimated . Larger 
numbers of individuals in this facility will require more lighting and this 
will increase the likelihood that unused circuits will be energized which will 
create more shock hazards. Larger numbers of individuals in the facility may 
also increase the chance that someone will gain access to the roof and fall 
through. Risk from exposure to asbestos and radiation will change if 
activities disturb the material. This disturbance can occur by . either 
physically disrupting the material or, in the case of radiation, by moving the 
shielding. 
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Also implicit in the risk estimate is the type of administrative rules in 
place and the compliance level to these rules. If rules are relaxed or 
compliance is poor, risk will be higher. An example is the uncontrolled 
reactivation of electrical circuits by switching on breakers. If upgrade work 
is performed, risk will be lower than estimated in this evaluation. This will 
also be true for exposure to chemicals and lead if disposal campaigns are 
instituted, as once the material has been removed the risk is eliminated. 
However, during the removal process the risk will increase. 

3.1.27 1713-H Warehouse 

The 1713-H Building provides miscellaneous storage space. The facility 
is an L-shaped (14.5 m by 18.9 m; and 22.0 m by 18.3 m [156 ft by 62 ft; 
and 72 ft by 60 ft]), single-story, steel-framed structure with corrugated 
transite siding. The general condition of the building is the interior and 
exterior of the building are in fair condition and the membrane with rock, 
ballast-steel roof is in fair condition. Presently the building is used to 
store equipment in support of the 100 Area Surveillance and Maintenance 
program. 

3.1.27.1 Risk Contributors. Electrical shock risk is ~ated as serious. The 
factors contributing to this type of risk are that during replacement of 
Panel C, connections to the panel were run through water pipe rather than 
conduits. Water pipe does not have a smooth interior like a conduit, thus 
creating the possibility the cable was damaged when it was pulled in. The· 
original equipment ground has not been connected to the new panel. In 
addition, all ground wires in the wiring system have be~n cut off, creating a 
possible shock hazard if a fault should occur. Although branch circuit 
breakers have been turned off, no lock and tag is present to prevent 
reenerg1z1ng. The risk from electrical shock increases to critical in the 
10-year time frame estimate from continued system degradation. 

3.1.27.1 Risk Contributors . Electrical shock risk is rated as serious. The 
factors contributing to this type of risk include the following: 

• During replacement of Panel C, connections to the panel were run 
through water pipe rather than conduits. Water pipe does not have a 
smooth interior like a conduit, thus creating the possibility the 
cable was damaged when it was pulled in. 

• The original equipment ground has not been connected to the new 
panel. 

• All ground wires in the wiring system have beeri cut off, creating a 
possible shock hazard if a fault should occur. 

• Although branch circuit breakers have been turned off, no lock and 
tag is present to prevent reenergizing. 

The risk from electrical shock increases to critical in the 10-year time frame 
estimate from continued system degradation. 

Struck-by risk is rated as moderate. A vertical crack in the concrete 
wall between the north and south parts of the building contribute to the risk 
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of being struck by parts the wall if it collapsed . This bearing wall supports 
roof trusses. Accordingly, collapse of the wall and roof can be initiated by 
snow loads or seismic events. Because this building is routinely in use, it 
is probable it would be occupied at the time of the incident. The risk from 
struck-by increases from moderate to critical in the IO-year time frame 
estimate from continued structural degradation. 

Falling risk is rated as minor . The factors contribut ing t o t hi s type of 
r i sk include roof panel s made of gypsum , and roofing that has failed in many 
places allowing rainwater to infiltrate a significant portion of the panels . 
When gypsum panels become wet, they lose almost all structural strength and 
begin to fall apart. Large chunks of material can fall from the ceiling at 
any time. There are no permanently attached roof- access ladders. If an 
individual walks on the roof of this facility, there is a high likelihood they 
will fall through. 

Chemical exposure risk is rated as negligible. However, the risk from 
exposure to chemi cals increases to minor in the 10-year time frame estimate 
from the escape of more chemicals. 

Chemi cal release to the environment risk is rated as negligible. 
However, the risk from chemical release increases to minor in the IO-year time 
frame estimate. 

Explosion risk is rated as negligible. However, the risk from explos i ons 
increases to mi nor in the IO-year time frame estimate f r om the possibility of 
more materials being found and pl aced in proximity to one another . 

3. 1.27 . 2 Risk Sensitivities. The sensitivity of the risk values for this 
facility is primarily the number of individuals exposed to a hazard. If the 
number of individuals using this facility increases significantly, risk from 
the existing hazards will be greater. Because this facility is a warehouse, 
there are constantly changing chemical inventories. These changes will affect 
the likelihood of a fire or explosion occurring , as well as exposure to these 
events . 

3.1.28 167-K Crosstie Tunnel Building 

The 167-K Building is used as the midway entry and ventilation shaft for 
the crosstie tunnel connecting the 190-B and 165 buildings in the KE and 
KW Areas. The facility is a concrete and steel structure, 3.0 m by 4.6 m 
(10 ft by 15 ft). The general condition of the building is the interior is in 
poor condition, and the exterior and asphalt-covered concrete roof are in fair 
condition. All hazards are rated as negligible or not present. 

3.1.28.l Risk Contributors. No access was allowed to the 167-KW Crosstie 
Tunnel Building . No electrical service exists for this building. This 
facility was examined at the entrance but nothing of significance was 
observed . Because this facility was not entered, unknown hazards may exist . 

3.1.29 182-K Emergency Water Reservoir and Pump House 
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The 182-K facility housed diesel engine-driven pumps and associated 
equipment for emergency reactor cooling. The building is a steel - framed 
structure approximately 242.47 m2 (2,610 ft 2

). The general condition of the 
building is the interior and exterior are in fair condition, and the 
asphalt-covered steel roof is in poor condition. 

3.1.29.1 Risk Contributors. Biological hazard risk is rated as moderate. 
The factors contributing to this type of risk include poisonous snakes, 
regularly found in the old facilities, and wasps, which have been a problem 
during the summer months . 

Risk from exposure to temperature extremes is rated as moderate. The 
factors contributing to this type of risk include high ambient temperatures 
occurring during the summer season , no active HVAC, cleanup work requiring the 

· use of heat-trapping protective clothing, and heat exhaustion cases that have 
occurred on the Hanford Site in the past. 

Falling risk is rated as minor. The factor contributing to this type of 
risk is a ladder way in the southwest corner that is not properly guarded , and 
the drop is approximately 3.7 m (12 ft) deep. Also there are several sections 
of handrail and guardrail missing or not properly guarded on the stairway, and 
a catwalk around the motors in the middle of the building . The risk from 
falling increases to serious in the IO-year time frame estimate from continued 
degradation of the roof and lack of maintenance for the interior structure. 

Chemical exposure risk is rated as minor. The factors contributing to 
this type of risk are the presence and quantity of a chemical , how likely 
contact is with the chemical, and the level of activities, e .g., gathering and 
staging chemicals for disposal. In almost all cases, the quantity of such 
materials is small and only a few individuals are involved in handling them. 
The K Area facilities have an old ethylene glycol heating system that runs 
throughout the area; therefore , some residue may still remain in the piping . 

Electrical shock risk is rated as minor. The factor contributing to this 
type of risk is many wires extend from conduits where equipment has been 
removed; some conductors are exposed, but the circuits are currently 
deenergized. However, there is nothing to prevent the circuits from becoming 
reenergized if a breaker is turned on. 

Suffocation risk is rated as minor. All Hanford Site facilities that 
have unventilated belowgrade areas have a suffocation risk . Accumulations of 
water in unventilated areas also can cause a sufficient reduction of oxygen 
content from biological action or corrosion to be hazardous to human life . 
Belowgrade areas can also act as catch basins for heavier than air gases that 
are either toxic or displace an oxygen-bearing atmosphere . The belowgrade 
areas at this facility have not been appropriately posted as "Confined 
Spaces." 

The risk from struck by is rated as negligible. However, the risk from 
struck-by increases to minor in the IO-year time frame estimate from continued 
degradation of the building roof structure caused by cor_rosion . 

3.1.29.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. It 
is assumed very few individuals will have a need to be in this facility. The 
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performance of work beyond what is required to maintain the status quo or 
during demolition, such as removal of unused equipment, will increase the risk 
in the falling and struck-by categories. This will also occur for exposure to 
miscellaneous chemicals because during the disposal process, exposure will 
increase. Once the material has been removed, risk will markedly decrease . 

3.1.30 105-KE Reactor Building 

The 105-KE Reactor Building was constructed from 1953 to 1955 to house 
the nuclear reactor and directly associated equipment used in reactor 
operations. The reactor is a third-generation designed plutonium production 
system with a larger production capability (about twice) than the six older 
reactors. 

The lower portion of the building is made of reinforced concrete. The 
reinforced concrete walls (0.9 m to 1.5 m [3 ft to 5 ft] thick) around the 
reactor block at the lower levels provide additional radiation shielding in 
conjunction with the biological core shield. The upper secti on of this 
building is lighter in construction and comprised of steel framing. 
Corrugated asbestos-cement panel is used on the upper half of the work area. 

The reactor block is located near the center of the building. Fuel 
discharge and storage areas are located adjacent to the rear face of the 
reactor block one level below the ground. Experimental test penetrations are 
located on the right side of the reactor. The reactor block consists of a 
graphite moderator stack encased in cast-i ron thermal shielding , a welded 
biological shield consist ing of alternating layers of mason ite and steel on 
the four sides, and a nonwelded, stair-step labyrinth seal shield on top . The 
entire block rests on a concrete foundation. The block weighs approximately 
12,193 metric tons (13,440 tons) and is 14.0 m (46 ft) high, 14.0 m 
(46 ft) wide, and 12 .2 m (40 ft) deep. 

The fuel storage basin served as an underwater collection, storage, and 
transfer facility for the irradiated fuel elements discharged from the 
reactor. It consists of a fuel element pickup area, storage area, and 
transfer area. The basin is 6.7 m (22 ft) deep and contained 6.1 m (20 ft) of 
water during operation. The basin originally was cleaned of debris and 
deactivated as part of the initial reactor shutdown conditions. As part of 
the operation of the N Reactor, the 105-KE Basin was reactivated to provide 
additional storage space for irradiated fuel removed from the 
105-N Reactor core. It currently contains irradiated N Reactor fuel in open 
storage canisters. This fuel will be placed in sealed type canisters when 
encapsulation plans have been completed. 

The interior of the building is in good condition except for the friable 
asbestos in the pipe tunnel area. The exterior is in fair condition with 
numerous friable asbestos problems. The built-up gravel roofing, and the 
corrugated asbestos-cement roof panels are in poor condition. The overall 
building contains an estimated 58,000 Ci of radionuclides (primarily 
activation products contained within the graf,hite core), 170 metric tons 
(187 tons) of lead, and 707.93 m3 (25,000 ft) of asbestos. 

3.1.30.1 Risk Contributors. Electrical shock risk is rated as serious. The 
factors contributing to this type of risk include many i solated situations 
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where electrical w1r1ng has been left energized, some w1r1ng is exposed , and 
some cables are not protected from damage or abrasion . In areas with heavy 
water leakage, electrical shock is a problem. The K Area facilities are 
unique in that the correction of the isolated problems will create a 
substantial reduct ion in the electrical shock risk. This is because the 
wiring system is in generally good cond i tion. Even though some ci rcuits are 
deenergized, there is no system in place to prevent reenergizing these 
circuits by turning on circuit breakers and thereby increasing the number of 
potential hazards. The risk from electrical shock increases to critical in 
the 10-year time frame estimate from continued degradation of the system . 

Radiation exposure risk is rated as moderate. The factors contributing 
to this type of risk include the following: some isolated areas of moderate 
exposure rates (up to 50 mR/h) have been identified, areas or items are 
mislabeled or misposted, postings are out of date, and posting requirements 
have changed since the postings were emplaced. A large amount of time would 
have to be spent in any radiation area to accumulate a significant dose. The 
K Area reactors represent a higher risk because of the higher inventories of 
radionuclides available. There are also many instances of isolated "hot 
spots ." 

Biological hazard risk is rated as moderate. The factors contributing to 
this type of risk include poisonous snakes, regularly found in the old reactor 
facilities; quantities of bird droppings, found in radiation zones in the 
upper floors of the facility (less than at other reactors); and wasps, a 
problem during the summer months . Bird droppings have been analyzed at HEHF 
and the presence of infectious diseases has been verified. 

Risk from exposure to temperature extremes is rated as moderate . The 
factors contributing to this type of risk include high ambient temperatures 
occurring during the summer season, no active HVAC, cleanup work requiring the 
use of heat-trapping protective clothing, and heat exhaustion cases that have 
occurred on the Hanford Site in the past. 

Falling risk is rated as minor. The factors contributing to this type of 
risk are roof panels made of corrugated asbestos cement panels that have been 
exposed to water saturation from roof leakage. Continued water saturation 
causes significant degradation of the load-bearing capability of the panels. 
Deteriorated panels were detected in the storage and transfer areas, but were 
not considered in the risk score because these panel areas are not technically 
within the scope of this evaluation and presently are being evaluated by K 
Basin personnel. Other than the storage and transfer area, only a few panels 
at this reactor have exhibited signs of degradation. Access to the roof is 
available from inside the facility by several unlocked doors that have no 
warning signs. If an individual walks upon the roof of this facility, there 
is some likelihood they will fall through. 

Struck-by risk is rated as minor. The corrugated panels can degrade to 
the extent that snow loads or seismic events can cause failure . Anyone struck 
by a falling piece of corrugated panel will suffer injury. Although not part 
of this evaluation, it was noted during the walkdown investigations that the 
major portion of bad roof panels were in the storage basin area. 

Fire risk is rated as minor. The factors contributing to this type of 
risk are ignition sources, fuel quantity, and heat/flame exposure to an 
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individual. The most likely ignition source is electrical faults. In this 
facility the quantity of fuel materials is small. Li kewise, there are few 
individuals that spend large quantities of time in areas where fire is a 
significant hazard. The special case of flash burns from electrical arcs is 
generally limited to electrical craft personnel . 

Suffocation risk is rated as minor. All Hanford Site facilities that 
have unventilated belowgrade areas have a suffocation risk. Accumulations of 
water in unventilated areas also can cause a sufficient reduction of oxygen 
content from biological action or corrosion to be hazardous to human life. 
Belowgrade areas can also act as catch basins for heavier than air gases that 
are either toxic or displace an oxygen-bearing atmosphere. The belowgrade 
areas at this facility have not been appropriately posted as "Confined 
Spaces." 

Lead exposure risk is rated as minor. Risk from exposure to lead exists 
anywhere there are large quantities of lead. Lead was used as shielding at 
all the reactor facilities in the forms of lead shot, lead brick, lead sheet, 
and cast-lead sheets. The amount of lead an individual may absorb depends on 
the length of exposure; the surface oxidation level; how easily the surface of 
the lead can be disturbed; and the type of activity associated with lead 
exposure such as cutting, grinding, and burning. Most work associated with 
lead cleanup does not require disruption of the surface . The observed lead 
oxidation rates at the Hanford Site have been greater than initially expected 
in an arid area. An ongoing cleanup campaign that makes handling lead 
necessary and the attractive characteristics of lead contribute to the 
likelihood of unwanted exposure. Most lead is located in radiation zone 
areas. 

Chemical exposure risk is rated as minor. The factors contributing to 
risk from exposure to miscellaneous chemicals are the presence and quantity of 
a chemical, how likely contact is with the chemical, and the level of 
activities such as gathering and staging chemicals for disposal. In almost 
all cases the quantity of such materials is small, and only a few individuals 
are involved in handling them . 

3.1.30.2 Risk Sensitivities. The sensitivity of the risk values for this 
facility is the number of individuals exposed to a hazard and the number of 
locations where the hazard exists . It is assumed that very few individuals 
will have a need to be in this facility. The performance of any work beyond 
what is required to maintain the status quo or during demolition will increase 
the risk in the falling, struck-by, and electrical shock categories. If 
larger numbers of individuals are in this facility, they will require more 
lighting, thus increasing the likelihood unused circuits will be energized and 
more shock hazards will be created . The isolated nature of the electrical 
hazards in this facility makes it very easy to reduce risk by eliminating 
these hazards. However , the amount of effort that might be expended to 
eliminate these hazards is difficult to estimate. 

Increase in the exposure to a hazard will also occur if lead and 
miscellaneous chemicals are removed during elimination campaign. Once the 
material has been removed, the risk will markedly decrease. 
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3.1.31 110-KE Gas Storage Facility 

The 110-KE Facility was the receiving and storage area at the 115-KE Gas 
Recirculation Building for the reactor graphite cooling media gas . It 
contained a number of helium and carbon dioxide tanks. The helium tanks and 
bunker have been removed; only the carbon dioxide tanks are left at this 
facility. 

3. 1.31.1 Risk Contributors. All hazards are rated as negligible or not 
present. 

3.1.32 115-KE Gas Recirculation Building 

The 115-KE Building housed the gas circulating pumps and associated 
equipment for the reactor gas coolant system. The building is a single-story, 
reinforced concrete structure, 34.6 m by 10 .4 m (113 .5 ft by 34 ft) with 6.1 m 
(20 ft) abovegrade and 6.1 m (20 ft) belowgrade. The exterior walls and roof 
of the attached shorter structure (near the lower east area) are steel-framed 
and covered with asbestos-cement panels. The general condition of the 
building is the interior and exterior are in fair condition and the roof is in 
poor condition. 

3.1.32.1 Risk Contributors . No access was made into portions of the 115-KE 
and 115-KW Gas Recirculation Buildings. The lower area is considered a 
confined space and much of the upper area is a radiation zone . Both areas 
were not accessed because of locked doors . 

Biological hazard risk is rated as moderate. The factors contributing to 
this type of risk are poisonous snakes that have been regularly found in the 
old facilities, and wasps and spiders that have been a problem during the 
summer months . 

Risk from exposure to temperature extremes is rated as moderate. The 
factors contributing to this type of risk include high ambient temperatures 
that occur during the summer season , no active HVAC, cleanup work that 
requires the use of heat-trapping protective clothing, and heat exhaustion 
cases that have occurred on the Hanford Site in the past. 

Chemical exposure risk is rated as minor . The factors contributing to 
this type of risk include the presence and quantity of a chemical, how likely 
contact is with the chemical, and the level of activities, e.g., gathering and 
staging chemicals for disposal. In almost all cases , the quantity of such 
materials is small and only a few individuals are involved in handling them. 

Suffocation risk is rated as minor. All Hanford Site facilities that 
have unventilated belowgrade areas have a suffocation risk . Accumulations of 
water in unventilated areas also can cause a sufficient reduction of oxygen 
content from biological action or corrosion to be hazardous to human life. 
Belowgrade areas can also act as catch basins for heavier than air gases that 
are either toxic or displace an oxygen-bearing atmosphere. The belowgrade 
areas at this facility have not been appropriately posted as "Confi~ed 
Spaces." 

3-45 



WHC-EP-0619 VOLUME 3 

The risk from falling is rated as negligible. However , the risk from 
falling increases to minor in the IO-year time frame estimate from continued 
degradation of the roof. 

The risk from struck-by is rated as negligible. However, the risk from 
struck-by increases to minor in the IO-year time frame estimate . The factors 
that contribute to the risk of struck-by are the exterior of the roof shows 
degradation and large snow loads or seismic events could cause the collapse of 
a degraded roof in the long term (5 to 10 years). Injury would occur if a 
person was present during the collapse. 

3.1.32.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. If 
the number of individuals required to access this facility increases 

ffi significantly, risk from the existing hazards will be greater. 
=r-

• Because no entry was made into portions of the facility, unidentified 
risk contributors may exist and could alter the assigned risk value. 

3.1.33 116-KE Reactor Exhaust Stack 

The 116-KE Exhaust Stack was used to discharge ventilation air from the 
105-KE Building. The stack is 91.4 m (300 ft) abovegrade and 3.1 m (10 ft) 
belowgrade with a 4.9-m (16-ft) diameter base. The stack is a monolithic, 
reinforced concrete structure, with a wall thickness of 0.5 m (1.5 ft) at the 
base and 0.3 m (1 ft) at the top. The stack was decontaminated and the height 
reduced to 53.3 m (175 ft). The clean rubble was dropped inside the remaining 
portion of the stack. The stack is in good general condition and has no noted 
structural defects. All hazards are rated as negligible or not present. 

3.1.33.1 Risk Contributors. All stacks were externally investigated visually 
from the ground level. Although existence of radioactive material is 
presumably on the inside, release is unlikely unless the stack loses its 
structural integrity. As long as the stack is structurally sound, the release 
of this material is a very unlikely event. Also the quantity of radioactive 
material contained in the inactive 100 Area stacks is insufficient to cause a 
significant health or environmental problem in the event of release. 

3.1.34 117-KE Exhaust Air Filter Building 

The 117-KE Building filtered ventilation air from the confinement zone of 
the 105-KE Reactor Building before its discharge to the atmosphere through the 
116-KE Stack. The building is a reinforced concrete structure 18.0 m long 
by 11.9 m wide by 10.7 m high (59 ft by 39 ft by 35 ft) with 2.4 m 
(8 ft) abovegrade. The interior and roof of the building are in fair 
condition. The above surface walls however, are in poor condition as numerous 
cracks are evident. 

3.1.34.1 Risk Contributors. All hazards are rated as negligible or not 
present. This facility cannot be assessed without removing the top with a 
crane. Radionuclides are likely to be present but the area is routinely 
monitored for evidence of migration. The struck-by risk increases to minor in 
the 10-year time frame estimate. 
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3.1.35 1702-KE Badge House 

The 1702-KE Badge House is located at the original entrance to the 
105-KE exclusion area. It provided shelter for a security check before 
entrance to the exclusion area. The facility is a one-story , wooden-framed 
structure 6.1 m by 6.1 m by 3.7 m (20 ft by 20 ft by 12 ft) . The general 
condition of the building is the interior, exterior, and the asphalt- covered , 
wood-framed roof are in extremely poor condition . 

The 1702-KE and KW Badge Houses are condemned and no access is allowed; 
therefore, the buildings were examined structurally from the outside. These 
buildings are scheduled for demolition in FY 1993 . 

3.1.35 . 1 Risk Contributors. The risk from falling is rated as minor . The 
factors contributing to this type of risk are the roof is in very bad shape 
and there is no barricade or posting to prevent placing a ladder for roof 
access; however, there is no reason for going onto the roof. The risk from 
falling increases to serious in the 10-year time frame estimate from continued 
roof degradation. 

The struck-by risk is rated as negligible. However, the risk increases 
to minor in the 10-year time frame estimate from continued water infiltration 
that causes degradation of the building roof structure. 

3.1.35.2 Risk Sensitivities. The sensitivity of the risk values for this 
facility is primarily the number of individuals exposed to a hazard. If the 
number of individuals required to be around this facility increases 
significantly, risk from the existing hazards will be greater . 

Because no entry was made into this facility, unidentified risk 
contributors may exist that could alter the assigned risk value. However , 
there are plans to demolish this building in FY 1993. 

3.1.36 1713-KER Warehouse 

The 1713-KER Warehouse was used for storage of office partitions, 
electrical supplies, and miscellaneous equipment. The building · is a 74.32-m2 

(800-ft2) sheet metal butler building with a concrete floor and footing . The 
general condition of the building is the interior is in fair condition, and 
the exterior and the roof are in good condition . Presently the building is 
being used for storage by K Area personnel . 

3.1.36.1 Risk Contributors. All hazards were rated as negligible or were not 
present. Because this is a warehouse facility, there may be items stored in 
the future that could increase the risk of this facility above negligible. 

3.1.37 105-KW Reactor Building 

The 105-KW Reactor Building was constructed from 1952 to 1955 as housing 
for the nuclear reactor and directly associated equipment used in reactor 
operations. It is the same design as the 105-KE Reactor Building, which is 
about twice the size of the original six production reactors . 
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The lower portion of the building is made of reinforced concrete. The 
reinforced concrete walls (0.9 m to 1.5 m [3 ft to 5 ft ] thick) around the 
reactor block at the lower levels provide additional radiation shielding in 
conjunction with the biological core shield. The upper section of this 
bu i lding is constructed of l ighter steel framing. The upper part of t he work 
area exterior is corrugated asbestos-cement panels. 

The reactor block i s located near the center of t he building. Fuel 
discharge and storage areas are located adjacent to the rear face of the 
reactor block, one level below the ground. Experimental test penetrations are 
located on the right side of the reactor. The reactor block consists of a 
graphite moderator stack encased in cast- iron thermal shielding, a welded 
biological shield consisting of alternating layers of masonite and steel on 
the four sides, and a nonwelded, stair- step labyrinth seal sh i eld on top. The 
entire block rests on a concrete foundation . The block weighs approximately 
12,193 metric tons (13,440 tons) and is 14.0 m high by 14.0 m wide by 
12 . 2 m deep (46 ft by 46 ft by 40 ft) . 

The fuel storage basi n served as an underwater collect ion, storage , and 
transfer facility for the irradiated fuel elements discharged from the 
reactor. It consists of a fuel element pickup area, storage area , and 
transfer area. The basin i s 6.7 m (22 ft) deep and contained 6.1 m (20 ft ) of 
water during operation. The basin was originally cleaned of debris and 
deactivated as part of the initial reactor shutdown conditions. As part of 
the operation of the N Reactor, the 105-KW Basin was reactivated to provide 
add i tional storage space for irradiated fue l removed from the 105-N Reactor 
core . The basin currently contains irrad i ated N React or fuel in sealed type 
canisters. 

The general condition of the building is the interior is in good 
condition and the exterior is in fair condition, with numerous friable 
asbestos problems. The buil t -up gravel roof covering is in poor condition 
while the corrugated asbestos-cement (Transite**> roof panel s are in fair 
condition. The process area shows signs of heavy leaking. The overall 
building contains an estimated 58,000 Ci of radionuclides (primarily 
activation products contained within the graphite core ) . In addition, 
157 .5 metric tons (173.6 tons) of lead and an unknown quantity of asbestos are 
conta i ned within the facility. 

3. 1.37.1 Risk Contributors. Electrical shock risk is r.ated as serious. The 
factors contributing to this type of risk include many isolated situations 
where electrical wiring has been left energized, some wiring is exposed, and 
some cables are not protected from damage or abrasion. The K Area facilities 
are unique in that the correction of specific isolated problems will 
substantially reduce the electrical shock risk. This is because the wiring 
system is generally in good condition . Even though some circuits are 
deenergized, there is no system in place to prevent reenergizing these 
circuits by turning on circuit breakers and thereby increasing the number of 
potential hazards. 

**Transite is a registered trademark of Johns-Mansville Corporation , 
New York. 
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Falling risk is rated as serious. The factors contributing to this type 
of risk are roof panels made of corrugated asbestos-cement panels that have 
been exposed to water saturation from roof leakage, and continued water 
saturation, causing significant degradation of the load-bearing capability of 
the panels. Only a few panels at this facility have exhibited signs of 
degradation. Access to the roof is available from inside the facility by 
several unlocked doors that have no warning signs. If a person walks upon the 
roof of this facility, there is some likelihood they will fall through. 
Deteriorated asbestos-cement panels were detected in the storage and transfer 
areas but were not allowed to contribute to the risk sco~e because the areas 
where these panels are located are not technically within the scope of this 
evaluation . These panels presently are being evaluated by K-Basin personnel . 

Radiation exposure risk is rated as moderate. The factors contributing 
to this type of risk include some identified, isolated areas of moderate to 
high exposure rates (up to 4 R/hr), mislabeled or misposted areas or items, 
out-of-date postings, and posting requirements that have changed since the 
posting was emplaced. The K Area reactors represent a higher risk because of 
the higher inventories of radionuclides available . There are also many 
instances of isolated "hot spots." 

Biological hazard risk is rated as moderate. The factors contributing to 
this type of risk are poisonous snakes, regularly found in the old reactor 
facilities; significant quantities of bird droppings, found in radiation zones 
in the upper floors of the facility; and wasps a problem during the summer 
months. Bird droppings have been analyzed at HEHF and the presence of 
infectious diseases has been verified. 

Risk from exposure to temperature extremes is rated as moderate. The 
factors contributing to this type of risk include high ambient temperatures 
that occur during the summer season , no active HVAC, cleanup work that 
requires the use of heat-trapping protective clothing, and heat exhaustion 
cases that have occurred on the Hanford Site in the past. 

Struck-by risk is rated as minor. The corrugated panels can degrade to 
the extent that snow loads or seismic events can cause failure. Anyone struck 
by a falling piece of corrugated panel will suffer injury. Although not part 
of this evaluation, it was noted during the walkdown investigation that the 
major portion of degraded roof panels were in the storage basin -area. 

Suffocation risk is rated as minor. All Hanford Site facilities that 
have unventilated belowgrade areas have a suffocation risk. Accumulations of 
water in unventilated areas also can cause a sufficient reduction of oxygen 
content from biological action or corrosion to be hazardous to human life. 
Belowgrade areas can also act as catch basins for heavier than air gases that 
are either toxic or displace an oxygen-bearing atmosphere. The belowgrade 
areas at this facility have not been appropriately posted as "Confined 
Spaces." 

Lead exposure risk is rated as minor. Risk from ~xposure to lead exists 
anywhere there are large quantities of lead. Lead was used as shielding at 
all the reactor facilities in the forms of lead shot, lead brick, lead sheet, 
and cast-lead sheets. The amount of lead an individual may absorb depends on 
the length of exposure; the surface oxidation level; how_ easily the surface of 
the lead can be disturbed; and whether the lead oxide is disturbed by 
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activities such as cutting, grinding, or burning. Most work associated with 
lead cleanup does not require disruption of the surface. The observed lead 
oxidation rates at the Hanford Site have been greater than initially expected 
in an arid area. An ongoing cleanup campaign that makes handling lead 
necessary and the attractive characteristics of lead contribute to the 
likelihood of undesired exposure. Most lead is located i n radiation zone 
areas . 

Chemical exposure risk is rated as minor. The factors contributing to 
this type of risk are the presence and quantity of a chemical, how likely 
contact with the chemical is, and the level of activities such as gathering 
and staging chemicals for disposal. In almost all cases, the quantity of such 
materials is small and only a few individuals are involved in handling them. 

Fire risk is rated as minor. The factors contributing to this type of 
risk are ignition source, fuel quantity, and heat flame exposure to an 
individual. The most likely ignition source is electrical faults. In this 
facility, the quantity of fuel materials is small. likewise, there are few 
individuals that spend large quantities of time in areas where fire is a 
significant hazard . The special case of flash burns from electrical arcs 
generally is limited to electr ical craft personnel. The risk from fire 
increases from minor to moderate in the IO-year time frame. 

3.1.37.2 Risk Sensitivities. The sensitivity of the risk values for this 
facility is the number of individuals exposed to a hazard and the number of 
locations where the hazard ex i sts. It is assumed very few individuals wil l 
have a need to be in th is facility. The performance of any work beyond what 
is required to maintain the status quo or during demolition activities will 
increase risk in the falling, struck-by, and electrical shock categories . If 
the number of individuals required to be in this facility increases, more 
lighting will be required, thus increasing the likelihood that unused circuits 
will be energized and more shock hazards will be created . The isolated nature 
of the electrical hazards in this facility makes it very easy to reduce risk 
by eliminating these hazards . However, the amount of effort that might be 
expended to eliminate these hazards is very difficult to estimate. 

Increase in the exposure to a hazard will also occur if lead and 
miscellaneous chemicals are removed during elimination campaigns. Once the 
material is removed, the risk will markedly decrease. 

3.1.38 110-KW Gas Storage Facility 

The 110-KW Gas Storage Facility was the rece1v1ng and storage area at the 
115-KE Gas Recirculation Building for the reactor graphite cooling media gas . 
An outdoor gas storage area consists of a number of 61-cm (24-in.) diameter by 
24.4-m (80-ft) long, high-pressure helium tanks and four large diameter, 
low-pressure carbon dioxide tanks. The general condition of the bunker in the 
building is the interior, concrete exterior walls, and concrete roof are in 
fair condition. 

3.1.38.1 Risk Contributors. The interior of this building was not inspected 
because of locked doors. Because no information is available, there is some 
likelihood the risk associated with this facility is greater than negligible. 
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3.1.39 115-KW Gas Recirculation Building 

The 115-KW Gas Recirculation Building housed the gas circulating pumps 
and associated equipment for the reactor gas coolant system. The building is 
a single-story, reinforced concrete structure 34.6 m by 10.4 m (113.5 ft by 
34 ft), with 6.1 m (20 ft) abovegrade and 6.1 m (20 ft) belowgrade. The 
exterior walls and roof of the attached shorter structure (near the lower east 
area) are steel framed and covered with asbestos-cement panels. The general 
condition of the building is the interior, exterior, and roof are in fair 
condition. 

3.1.39.1 Risk Contributors . Because of locked doors, no access was made into 
portions of the 115-KE and KW Gas Recirculation Buildings. The lower area is 
considered a confined space and much of the upper area is a radiation zone. 

Biological hazard risk is rated as moderate. The factors contributing to 
this type of risk are poisonous snakes that have been regularly found in the 
old facilities, and spiders and wasps that have been a problem during the 
summer months. Personnel do occasionally access this building for routine 
survei 11 ance . 

Suffocation risk is rated as minor. All Hanford Site facilities that 
have unventilated belowgrade areas have a suffocation risk. Accumulations of 
water in unventilated areas also can cause a sufficient reduction of oxygen 
content from biological action or corrosion to be hazardous to human life. 
Belowgrade areas can also act as catch basins for heavier than air gases that 
are either toxic or displace an oxygen-bearing atmosphere. The belowgrade 
areas at this facility have not been appropriately posted as "Confined 
Spaces. 11 

The falling and struck-by risk increases from negligible to 
10-year time frame estimate. Large snow loads or seismic events 
the collapse of a degraded roof in the 5 to 10-year time frame. 
occur if an individual were present when this collapse occurred. 

minor in the 
could cause 
Injury would 

3.1.39.2 Risk Sensitivities. The sensitivity of the risk values for this 
facility is primarily the number of individuals exposed to a hazard. If the 
number of individuals requiring access to this facility increases 
significantly, risk from the existing hazards will be greater. 

Because no entry was made into portions of the facility, unidentified 
risk contributors may exist that could alter the assigned risk value. 

3.1.40 116-KW Reactor Exhaust Stack 

The 116-KW Exhaust Stack was used to discharge ventilation air from the 
105-KW Building. The exhaust stack is 61.0 m (200 ft) abovegrade and 3.1 m 
(10 ft) belowgrade, with a 4.9-m (16-ft) diameter base. The stack is a 
monolithic, reinforced concrete structure with a wall thickness of 0.5 m 
(1.5 ft) at the base and 0.3 m (1 ft) at the top. The stack was 
decontaminated and the height reduced to 53.3 m (175 ft). The clean rubble 
was dropped inside the remaining portion of the stack. The stack is in good 
general condition and has no noted structural defects. 

3-51 



-=:i-
c::! 
~ 
~ 

i:'.:~ 
en 

WHC-EP-0619 VOLUME 3 

3.1.40.l Risk Contributors. All stacks were investigated visually from the 
ground level. Although existence of radioactive material is presumably on the 
inside, release is unlikely unless the stack loses its structural integrity. 
As long as the stack is structurally sound, the release of radioactive 
material is a very unlikely event. Also, the quantity of radioactive material 
contained in the inactive 100 Area stacks is insufficient to cause a 
significant health or environmental problem in the event of release . The 
struck-by risk is rated as minor for this facility. 

3.1.41 117-KW Exhaust Air Filter Building 

The 117-KW Building filtered ventilation air from the confinement zone of 
the 105-KW Reactor Building before its discharge to the atmosphere through the 
116-KW Stack. The facility is a reinforced concrete structure 18.0 m long 
by 1.9 m wide by 10.7 m high (59 ft by 39 ft by 35 ft), with 2.4 m 
(8 ft) abovegrade. The general condition of the building is the interior, 
exterior, and roof are in fair condition . The above surface walls however, 
are in poor condition as numerous cracks are evident . 

3.1.41.1 Risk Contributors. All hazards were rated as negligible or were not 
present. This facility cannot be assessed without removing the top with a 
crane. Radionuclides are likely to be present but the area is routinely 
monitored for evidence of migration. The struck-by risk increases from none 
to minor during the IO-year time frame. · 

3.1.42 165-KW Power Control Building 

The 165-KW Power Control Building provided housing for the power house, 
control room, valve pit, and electrical switchgear for the water supply 
system. The building is a single-story, concrete structure (73.2 m by 33.5 m 
by 4.6 m [240 ft by 110 ft by 15 ft]) consisting of three parts: (1) the pump 
room and valve pit, (2) the electrical area, and (3) the oil-fired steam plant 
and control room. The general condition of the building consists of an 
interior, exterior, and roof structure that are in fair condition and roofing 
material that is in poor condition. Presently the building supports the N 
Reactor fuel storage project. 

3. 1.42.1 Risk Contributors. Electrical shock risk is rated as serious. The 
factors contributing to this type of risk include a cracked and frayed 
flexible cord for a battery pack and a 120 volt heater with control wiring not 
protected from damage. This facility is similar to the 105-K Buildings in 
that the electrical system is in good shape except for isolated problems. 
Fixing these isolated problems will reduce risk significantly. Even though 
some circuits are deenergized, there is no system in place to prevent the 
reenergization of these circuits by turning on circuit breakers, thereby 
increasing the number of potential hazards. The risk from electrical shock 
increases to critical in the IO-year time frame estimate from continued system 
degradation. 

Falling risk is rated as minor. The factor contributing to this type of 
risk is a brine pit outside the facility with a degenerated roof that has no 
barricade, which would prevent access to the roof. If the roof were to 
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collapse while an individual was standing on it, there could be serious injury 
or even death. 

Suffocation risk is rated as minor. All Hanford Site facilities that 
have unventilated belowgrade areas have a suffocation risk. Accumulations of 
water in unventilated areas also can cause a sufficient reduction of oxygen 
content from biological action or corrosion to be hazardous to human life. 
Belowgrade areas can also act as catch basins for heavier than air gases that 
are either toxic or displace an oxygen-bearing atmosphere. The belowgrade 
areas at this facility have not been appropriately posted as "Confined 
Spaces . " 

Mercury exposure risk is rated as minor. The factors contributing to 
this type of risk are there are usually small quantities of mercury in 
containers in these types of buildings, and the mercury must be handled to be 
a hazard. In this facility, a spill of mercury was found in the western 
portion of the boiler house basement. The area was barricaded, and actions 
were taken to notify the appropriate personnel to clean up the spill. 

Chemical exposure risk is rated as minor. The factors contributing to 
this type of risk are the presence and quantity of a chemical, how likely 
contact is with the chemical, and the level of disposal activities such as 
gathering and staging chemicals. In almost all cases, the quantity of such 
materials is small and only a few individuals are involved in handling them. 

The struck-by risk increases from negligible to minor in the 10-year time 
frame estimate. 

3.1.42.2 Risk Sensitivities. The sensitivity of the risk values for this 
facility is primarily the number of individuals exposed to a hazard. It is 
assumed very few individuals will have a need to be in this facility. The 
performance of any work beyond what is required to maintain the status quo or 
during demolition (such as removal of unused equipment) will increase the risk 
in the falling and struck-by categories. Exposure to miscellaneous chemicals 
will also increase during the disposal process. Once the chemicals have been 
removed, the risk will markedly decrease. 

3.1.43 183-KW Filter Plant 

The filter plant consists of a single story T-shaped structure referred 
to as the head house. The head house contains a laboratory and sample room, 
chlorinator room, switchgear room, and an operational area containing chemical 
feed equipment, storage tanks, water softeners, heat exchangers, pumps, and 
other miscellaneous equipment for the remote valving and flow control. The 
structure is 41 m by 9 m by 6 m high; 21 m by 18 m by 6 m high (136 ft by 
31 ft by 20 ft high; 70 ft by 60 ft by 20 ft high) with a reinforced concrete 
foundation and floor, structural steel frame walls and transite siding, 
transite roof with build-up asphalt, and gravel surfacing. 

The plant also contains a two-bay chlorine storage facility 29 m by 11 m 
(95 ft by 35 ft) with a railroad spur to each bay, a flocculation and 
subsidence basin consisting of open-air reinforced concrete basins, mixing 
chambers~ inlet and outlet flumes. The total area of this facility is about 
26,756 m (288,000 ft 2). There is a filter area constructed of reinforced 
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concrete containing about (62,000 ft 2
) of filter area. After leaving the 

filters, the water flows into two 34,068,706 L (9,000,000 gal) underground 
concrete storage tanks. The cover over the tank is asphalt roofing built up 
over a transite covering. 

3. 1.43.l Risk Contributors. Biological hazard risk is rated as moderate . 
The factors contributing to this type of risk are poisonous snakes that have 
been regularly found in the old facilities, and spiders and wasps that are a 
problem during the summer months. Personnel do have occasional access to this 
building for routine surveillance. 

Risk from exposure to temperature extremes is rated as moderate. The 
factors contributing to this type of risk include high ambient temperatures 
that occur during the summer season, no active HVAC, cleanup work that 
requires the use of heat-trapping protective clothing, and heat exhaustion 
cases that have occurred on the Hanford Site in the past. 

Fire risk is rated as minor. The contributing factor for this type of 
risk i s degraded wiring in the office area. 

Struck-by risk is rated as mi nor . The factors contributing to this type 
of risk are similar to falling risk factors. There are additional factors of 
snow loads and seismic events that could cause the weakened roof trusses to 
fail. Injury could result if an individual is present when this happens. The 
risk from struck-by increases to moderate in the 10-year time frame estimate 
from continued degradation of roof trusses. 

El ectrical shock risk is rated as minor. The factors contributing to 
this type of risk include the roof of the chemical building, which is in very 
poor condition, and rainwater leaks into the switchgear room and forms 
puddles. There is a high likelihood the leakage will seep into the energized 
switchgear. 

Asbestos exposure risk is rated as minor. The factor contributing to 
this type of risk includes asbestos that has to be in a finely divided 
(friable) form and disturbed to be inhaled or ingested. As with most older 
Hanford Site facilities, the piping insulation contains asbestos. In this 
building, some of the insulation is friable because rainwater has degraded the 
insulation. The corrugated panels from the roof and walls also contain 
asbestos but not in friable form. 

Explosion risk is rated as minor. The factors contributing to risk from 
exposure to miscellaneous chemicals are the presence and quantity of a 
chemical, how likely contact is with the chemical, and the level of activities 
such as gathering and staging the chemicals for disposal. In almost all 
cases, the quantity of such materials is small and only a few individuals are 
involved in handling them. This facility handled many chemicals of which 
residues still remain. 

3.1.43.2 Sensitivities . The sensitivity of the risk values for this facility 
is primarily the number of individuals exposed to a hazard. It is assumed 
that very few individuals will have a need to be in this facility. The 
performance of any work beyond what is required to maintain the status quo or 
during demolition (such as removal of unused equipment) will increase the risk 
in the falling and struck-by categories. Exposure to miscellaneous chemicals 

3-54 



• 
:::r 
~ 
Cl!":!, 
·.;,- .. _·-·-

WHC-EP-O619 VOLUME 3 

will also increase during the disposal process. Once the chemicals have been 
removed, the risk will markedly decrease. 

3.1.44 190-KW Process Water Pump House 

The 19O-KW Building is a concrete and steel-framed building. It houses 
the pumps that supply water to the 1O5-KW Reactor Building. 

3.1.44.1 Risk Contributors. Falling risk is rated as critical. The factor 
contributing to this type of risk is a floor grate that has been significantly 
overstressed. Any further stress could cause it to fail . An individual 
standing on it would fall approximately 4 m (14 ft). The building is 
constantly occupied as it is used as a warehouse for the K Basin operations . 
Repairing the floor grate would reduce the falling risk considerably. 

Biological hazard risk is rated as moderate . The factors contributing to 
this type of risk include poisonous snakes that have been regularly found in 
the old facilities and wasps that are a problem during the summer months. 

Risk from exposure to temperature extremes is rated as moderate. The 
factors contributing to this type of risk include high ambient temperatures 
that occur during the summer season, no active HVAC, cleanup work that 
requires the use of heat-trapping protective clothing, and heat exhaustion 
cases that have occurred on the Hanford Site in the past. 

Suffocation risk is rated as minor. All Hanford Site facilities that 
have unventilated belowgrade areas have a suffocation risk. Accumulations of 
water in unventilated areas also can cause a sufficient reduction of oxygen 
content from biological action or corrosion to be hazardous to human life . 
Belowgrade areas can also act as catch basins for heavier than air gases that 
are either toxic or displace an oxygen-bearing atmosphere. The belowgrade 
areas at this facility have not been appropriately posted as "Confined 
Spaces." 

Electrical shock risk is rated as minor. The factors contributing to 
this type of risk are disconnect switches located behind a heater control 
panel that have no adequate working clearance . This lack of clearance 
increases the chance of coming in contact with energized conductors. A badly 
frayed cord from a roll-door switch was also discovered, but is not included 
as a risk contributor because the cord was repaired on the same day it was 
found. 

Chemical exposure risk is rated as minor. The factors that contribute to 
risk from exposure to miscellaneous chemicals are the presence and quantity of 
a chemical, how likely contact is with the chemical, and the level of disposal 
activities such as gathering and staging chemicals. Many materials stored 
here have various chemical makeups, such as roofing patch material, paints, 
and glues. 

Fire risk is rated as minor. The factors contributing to fire risk in 
this facility are ignition source, fuel quantity, and heat/flame exposure to 
an individual. The most likely ignition source is electrical faults. In this 
facility, the quantity of fuel materials is small. Likewise, there are few 
individuals that spend large quantities of time in areas where fire is a 
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significant hazard. This facility is used as a warehouse for the K Basin 
operations. Among the fuel-type materials stored in this facility are 
gasoline, volatile glues, wooden pallets, cardboard boxes, and other similar 
items. There is no active fire suppression system. The risk from fire 
increases to moderate in the 10-year time frame estimate . 

The risk from struck- by is rated as negligible. However, the risk from 
struck-by increases to moderate in the 10-year time frame estimate from 
continued degradation of the roof. 

3.1.44.2 Risk Sensitivities. The sensitivity of the risk values for this 
facility is primarily the number of hazardous materials or the effects these 
materials could cause . It is assumed many individuals will have a need to 
access this facility. Because this facility stores all types of materials, it 
is difficult to ascertain what materials will be present and the effects they 
could produce. 

3.1 .45 1702-KW Badge House 

The 1702-KW Badge House is located at the original entrance to the 
105-KW exclusion area. It provided shelter for a secur i ty check before 
entrance to the exclusion area. The facility is a one-story, wooden-framed 
structure (6.1 m by 6.1 m by 3.7 m [20 ft by 20 ft by 12 ft]). The general 
condition of the building is the interior, exterior, and asphalt-covered , 
wooden-framed roof are in extremely poor condition . 

The 1702-KE and KW Badge Houses are condemned and no access is allowed-
they were examined structurally from the outside. These buildings are 
scheduled for demolition in FY 1993. 

3.1.45.1 Risk Contributors. The risk from falling is rated as minor. The 
factors that contribute to the risk of falling include a roof that is in very 
bad shape, and no barricade or posting to prevent placing a ladder for roof 
access; however, there is no plausible reason for going onto the roof. The 
risk from falling increases to serious in the 10-year time frame estimate from 
continued degradation of the roof. 

The risk from struck-by is rated as negligible. However, the risk from 
struck-by hazards increases to moderate in the 10-time frame estimate from 
continued degradation of the roof. 

3.1.45.2 Risk Sensitivities. The sensitivity of the risk 
facility is primarily the number of individuals exposed to 
assumed very few individuals will have a need for access. 
individuals requiring access increases significantly, risk 
hazards will be greater. 

values for this 
a hazard. It is 
If the number of 
from the existing 

Because no entry was made into this facility, unidentified risk 
contributors may exist that could alter the assigned risk value. 

3.1.46 1714-KW Warehouse 
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The 1714-KW Warehouse was used for storage of nonfissile material. The 
building is a 74.32-m2 (800-ft2

) sheet-metal butler building with concrete 
floors and footing with an attached lean-to canopy . The sheet-metal building 
consisted of a warehouse and a storage area . The general condition of the 
building is the interior, exterior , and steel roof are in good condition , and 
the canopy i s in poor condition. 

3. 1.46.l Risk Contributors. Falling risk is rated as minor. The factors 
contributing to this type of risk include the roof of the canopy section that 
is in extremely poor shape, and no barricade or posting to prevent placing a 
ladder for roof access; however, there is no plausible reason for going onto 
the roof . The risk from falling increases from minor to serious in the 
10-year time estimate from continued degradation of the toof. 

Struck-by risk is rated as minor. The factors contributing to this type 
of risk include the roofing of the canopy section that is in poor condition 
and allows leakage of rainwater, a roof structure of wood that degrades when 
exposed to water, and snow loads or seismic events that could cause structural 
collapse . The building is not normally occupied, but if an individual were 
pr·esent when a collapse occurred, injury would result . The struck-by risk 
increases to moderate in the 10-year time frame estimate. 

3.1.46.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. It 
is assumed very few individuals will have access to this facility . If the 
number of individuals using this facility increases significantly , risk from 
existing hazards will be greater . Because this facility is a warehouse, there 
is the possibility material stored in the future may contribute significantly 
to the risk of chemical exposure, fire, or explosion. 

3.2 SPECIFIC RISK CONTRIBUTORS FOR 200 AREAS 

3.2.1 205-A Solvent Handling Facility 

The 205-A Solvent Handling Facility originally was designated as the 
Silica Gel Facility, a prototype unit in service at the Plutonium Uranium 
Reduction Extraction (PUREX) Plant during 1956 to prove process feasibility. 
The uranium solution from solvent extraction systems at the Reduction 
Oxidation (REDOX) and PUREX Plants often required further treatment to meet 
product specifications. Silica gel selectively absorbed the zirconium and 
niobium contaminants from the solution without significant loss of uranium . 
The 205-A unit was converted for production use upon successful demonstration 
of the process. A complete production-type silica gel facility was also built 
at REDOX. Because the PUREX prototype silica gel unit was not designed for 
continuous operation, the final uranium solution was transferred often to the 
REDOX silica gel unit for further treatment . 

The 205-A Facility is approximately 3.6 m by 3 m by 2.4 m (12 ft by 10 ft 
by 8 ft) high and constructed with fiberboard sheeting walls and sheet metal 
roof . 

The building is located within the 203-A Basin and houses the deactivated 
silica gel beds and a concrete tank enclosed by a concrete dike ~ The beds are 
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comprised of four 208 L (55 gal) stainless steel drums, each shielded with a 
6 mm (.25 in.) steel plate. Other equipment includes two pumps and several 
rotometers. 

3.2.1.1 Risk Contributors. Falling risk is rated as serious. The factors 
contributing to this type of risk include a rusted steel roof frame and the 
fact that an individual on the one-story roof could cause it to collapse. 
However, there is no direct roof access and no plausible reason for going onto 
the roof. The risk from falling increases to critical in the 10-year time 
frame estimate from continued degradation of the steel roof frame. 

Struck-by risk is rated as moderate. The factors contributing to this 
type of risk include an angle iron portion of the steel roof frame that is 
extremely rusty, and snow loads that may be sufficient to cause collapse. 
When a collapse occurs, individuals under the roof could be seriously injured. 
This facility is not regularly occupied. The struck-by risk increases to 
serious in the 10-year time frame estimate from continued degradation of the 
steel roof frame. 

Electrical shock risk is rated as minor. The factors contributing to 
this type of risk are three separate conduits entering the building. However, 
it is not possible to determine the status of the feeders. Three feeders 
create the higher probability that some portions of the building electrical 
system could be inadvertently energized. 

The risk from exposure to radiation is rated as negligible. However, 
this risk increases to minor in the 10-year time frame estimate from a loss of 
control of radioactive material that is present. 

The risk from release of chemicals is rated as negligible. However, this 
risk increases to minor in the 10-year time frame estimate from continued 
degradation of the containment structures. 

3.2.1.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater. The risk is sensitive also to the 
status of electrical feeders to the facility. If control of the power sources 
to these feeders is poor, the likelihood of an event occurring could be very 
high. Changes in mechanisms that disturb insulation containing asbestos could 
also significantly change the risk of asbestos release and exposure. 

3.2.2 224-B Office and Canyon Building 

The 224-B Office and Canyon Building was originally built as a process 
facility for final plutonium decontamination and concentration operations. 

This building is a three story structure. The overall exterior dimension 
of the first and second floor are 21 m by 60 m (69 ft by 197 ft) with a height 
of 6 m (20 ft). The total area of the first and second floor is 1,071 m2 

(11,523 ft 2
). The third floor is 21 m by 13 m (69 ft by 45 ft) with a height 

of 6 m (20 ft). The total area of the third floor is 837 m2 (9,005 ft 2
). 
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The 224-B Building consists of reinforced concrete and concrete block 
walls. The roof is reinforced concrete, edged in wood, with a rock-ballasted 
membrane roof . 

The building is divided into two main sections: the office and gallery 
section and the process cell station . The office and gallery section is 
separated from the process cell section by a .3-m (1-ft) thick concrete wall . 

The first floor of the office and gallery section is partitioned for 
offices, storage, restrooms, change rooms, and building service equipment . 
Building service equipment (and electrical switchgear) is located in a room 
8 m by 15 m (26 ft by 51 ft). A storage room next to the building service 
equipment room measures_ 5 m by 8 m (16 ft by 26 ft). First floor access to 
the building elevator is through this storage room . 

The pipe gallery is located on the second floor of the gallery section 
and the portion directly above the offices, lunchroom, changeroom, and 
restrooms is an open area approximately 10 m by 44 m (33 ft by 145 ft) . 
Entrance into the cell portion of the building is possible through any four 
air-lock doors in this portion of the pipe gallery. These entrances into the 
cell portion lead out onto operating platforms and extend into the cell 
portion. The area on the second floor above the F-10 room and the largest 
office space was a control room for processing activities in the F Cell and is 
designated the F Operating Gallery. 

The operating gallery is located on the third floor of the gallery 
se~tion and contains scales, tanks, and process operating control stations. 
This gallery does not extend over the F Operating Gallery (on the second 
floor). Observation of the cell portion is possible from the third floor 
operating gallery through lead glass windows. 

The process cell portion of the building is approximately 8 m by 60 m 
(27 ft by 197 ft) and is divided into five separate cells, each 8 m by 8.5 m 
(27 ft by 28 ft). One cell is designated as the F Cell and measures 7.6 m by 
15 m (25 ft by 51 ft). A stairwell and platform at the second story level 
occupies an area 4 m by 8 m (13 ft by 26 ft) of the F Cell. At the second 
floor level there is a .6 m 15 cm (2 ft 6 in.) walkway that allows access 
around the outer walls of the cell portion except for the F Cell. The cells 
are three stories high and are divided by concrete walls that extend to the 
second floor level. 

The concrete roof slabs are removable so that larg~ vessels or process 
equipment may be removed readily. 

There are pedestrian entrances into each of the cells at ground level and 
a 3.6 m (12 ft) wide by 6.4 m (21 ft) high opening into the second floor on 
the cell side of the building. A concrete loading platform on the outside of 
the building leads to the building elevator. The elevator is 2. 1 m (7 ft) 
wide and 2.4 m (8 ft) high. 

3.2.2.1 Risk Contributors. Electrical shock risk is rated as serious. The 
factors contributing to this type of risk include fluorescent light fixtures 
wired to an adjacent light fixture with a cord, missing electrical enclosure 
covers, a fuse panel door that would not latch, and portable extension cords 
used for permanent wiring. This facility is old and the equipment is not 
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maintained well. Risk from electrical shock increases to critical in the 10-
year time frame estimate from continued degradation of the electrical system. 

Radiation exposure risk is rated as serious . The factors contributing to 
this type of risk include the following: the door to the canyon had 14,000 
disintegrations per minute (dpm) smearable alpha contamination; the door only 
opened outward, increasing the chance of contamination spread; and the door 
had no seals. Ventilation control is provided by pressurizing the office 
facilities outside the canyon area. Alpha-emitting radionuclides that could 
be inhaled represent a significant health risk. There is some evidence of 
canyon building entries made within the past two or three years. 

Biological hazard risk is rated as moderate. The factors contributing to 
this type of risk include poisonous spiders that have been regularly found in 

8 the unoccupied facilities as well as stinging insects, especially in the 
u-:r summer. 
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Fire risk is rated as minor. The factors contributing to this type of 
risk include large amounts of combustible materials are stored on the second 
and third levels, routine occupation of the facility, and some electrical 
panels that cannot be opened easily to allow shutdown of power in an 
emergency. The existing doors in the building are not fire doors and are not 
marked or lit. The risk from fire increases to moderate in the . 10-year time 
frame estimate. 

Struck-by risk is rated as minor. The factor contributing to this type 
of risk is the manual starter control stations for a fan have been painted 
over, making the ON-OFF switch markings unreadable. Th i s could result in 
someone inadvertently starting the fan. 

Chemical exposure risk is rated as minor. The factors contributing to 
this type of risk include the use of large quantities of chemicals during 
operation by the facility, and the possibility that some residual quantities 
of materials may remain . Risk of chemical release to the environment is rated 
as minor--factors contributing to this type of risk are the same as for 
chemical exposure risk. 

Asbestos exposure risk is rated as negligible. The risk from asbestos 
exposure increases to minor in the 10-year time frame estimate. This increase 
is a result of continued aging of the insulation materials creating increasing 
quantities of friable material. 

3.2.2.2 Risk Sensitivities. Implicit in the risk estimate is the type of 
administrative rules in place and the compliance level to these rules. If 
rules are relaxed or compliance is poor, risk will be higher. Risk from 
exposure to radiation will change if activities disturb the radioactive 
material . This disturbance can occur by either physically disrupting the 
radioactive material or by moving the shielding. Release of radiation is also 
possible if some degradation of the confinement barrier (such as wall cracks) 
or ventilation system failure occurs. The presence of transient or unknown 
chemicals can change the risk of exposure or release. An increase in the 
amount of combustibles near electrical equipment will change the risk of fire. 
Changes in mechanisms that disturb asbestos-containing insulation could 
significantly change the risk of asbestos release and exposure. 
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3.2.3 215-C Storage Building 

The 215-C Building was built to provide compressed air for pneumatic 
equipment and instrument air. It also provided an inert gas system for use in 
the 201-C Hot Process Building when flammable solvents were used. 

The building is 10 m by 6.4 m by 4 m (35 ft by 21 ft by 13 ft) high and 
has an area approximately 76.18 m2 (820 ft2). It has 10-cm (4-in.) concrete 
floors and a 15-cm (6-in.) flat concrete slab roof. The equipment room is 
8.2 m by 3 m (27 ft by 10 ft), containing 20- to 25-cm (8- to 10-in.) thick 
concrete equipment pads of various sizes; walls are made of 20-cm (8-in.) 
thick concrete; and the vault is 3.6 m by 1.8 m (12 ft by 6 ft) with a 25-cm 
(10-in.) thick concrete floor. There is a. cylinder storage deck lean-to 4.5 m 
by 1.8 m (15 ft by 6 ft) on the south side of the building. 

3.2.3.1 Risk Contributors. Electrical shock risk is rated as serious. The 
factor contributing to this type of risk was a front cover of the main 
electrical panel that was not installed, allowing easy access to energized 
equipment. Personnel occasionally enter this facility . 

Release of radiation risk is rated as moderate. The factors contributing 
to this type of risk are the area on the outside of the south side of the 
building that is posted as a surface contamination area and bird droppings 
that are present in this contaminated area, indicating a possibility of 
wildlife spreading the contamination. 

3.2.3.2 Risk Sensitiv.ities. The sensitivity of the risk values for this 
facility is primarily the number of individuals exposed to a hazard. If the 
number of individuals using this facility increases significantly, risk from 
the existing hazards will be greater. 

Also implicit in the risk estimate is the type of administrative rules in 
place and the compliance level to these rules. If rules are relaxed or 
compliance is poor, risk will be higher. Risk from exposure to radiation will 
change if activities disturb the radioactive material. This disturbance can 
occur by physically disrupting the radioactive material with many different 
agents that cannot be predicted. Release of radiation is also possible if 
some degradation of the confinement barrier or ventilation system occurs. The 
presence of transient or unknown chemicals can change the risk of chemical 
exposure or release. Increases in the amount of combustibles near electrical 
equipment will change the risk of fire. Changes in mechanisms that disturb 
asbestos-containing insulation could significantly change the risk of asbestos 
release and exposure. 

3.2.4 212-N, 212-P, and 212-R Storage Buildings 

The 212-N, 212-P, and 212-R Buildings are identical storage structures. 
Each building is composed of two main sections and a heater room--there are no 
windows. Each section has a concrete slab, roof, and walls constructed of 
concrete and concrete block. 

The high roof, or transfer section, has an opening 4.6 m by 5.5 m (15 ft 
by 18 ft) high for the railroad into the building. The rail into the building 
penetrates 16.5 m (54 ft). The original 81.3-metric ton (80-ton) crane and 
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associated motors, brakes, etc., have been removed from the 212-N and 
212-P Buildings, but the crane rails are in place and centered over the 
railroad unloading area. The interior height at the unloading area is 10.7 m 
(35 ft) from the top of the railroad rails to the ceiling . Height from the 
top of the r ails to the top of the crane rail is 8.2 m (27 ft). At the rear 
of the ra i l road cut are two transfer pots approximately 9.1 m (30 f t) deep . 
There are walkways on each side of this unloading area resembling i nsi de 
docks. The main walkway is 3.7 m by 22.6 m (12 f t by 74 ft). The hei ght from 
the walkways to the ceiling is 8.5 m (28 ft) . 

The low-roof section of the building is 3.7 m (12 f t) abovegrade and 
extends 5.5 m (18 ft) belowgrade . It has a 5.0-cm (2-in.) wooden plank floor, 
level with the walkways in the high-roof section. This floor is 6.1 m (20 ft) 
above the floor of the st9rage basin and 2.4 m (8 ft) from the ceiling. This 
plank floor is supported by concrete piers 6. 1 m (20 ft) high. 

Adjacent to the low-roof section and centered in relation to it is a 
space 4.3 m by 7.9 m (14 ft by 26 ft) with a 2.4-m (8-ft) ceiling. Th i s space 
once housed the fan , heaters , and control s to prevent freezeup of the water i n 
the basin. Most of the equipment has been removed. 

Exterior dimensions of the high-roof section are 8. 2 m by 22 .6 m by 9.1 m 
(27 ft by 74 ft by 30 ft). The low-roof section is 15.0 m by 22.0 m by 3.7 m 
(49 ft by 72 ft by 12 ft). The heater room is 4.3 m by 7.9 m by 3.7 m (14 ft 
by 26 ft by 12 ft). The total area is 554.61 m2 (5,970 ft 2

). 

3. 2.5 212-N Fuel Storage Facility 

3.2.5.1 Risk Contributors. Falling risk is rated as mi nor. Deteriorat i ng 
roof panels and the lack of control for roof access contribute to the r i sk of 
falling. The deteriorated stairs on the northwest side of the building also 
contribute to a falling hazard. Roof panel s are made of precast concrete and 
have been exposed to wat er from roof leakage . Continued water saturation 
causes significant degradation of the load-bearing capability of t he panel . 
Only a few panel s at this facility have exhibited signs of degradat ion. 
Access to the roof is not available from inside the facility. However, if an 
individual is on the roof of this facility for a reason such as roofing 
repair, it is possible they will fall through. Cracked concrete stairs 
contribute to falling in the northwest portion. Degraded handrails contribute 
to falling in the transfer area. 

Struck-by risk is rated as minor. The concrete panels can degrade to the 
extent that snow loads or seismic events could cause failure . Anyone struck 
by a falling piece of panel will suffer injury. Being struck by pieces of 
degraded stairs is also possible . 

Radiation exposure risk is rated as minor. The factor contributi ng to 
this type of risk is the facility is used to store a number of highly 
contaminated ventilation hoods. These hoods are contaminated with alpha
emitting material that is hard to detect and can cause health problems if 
ingested. However, this facility has its doors welded shut and there is very 
little worker activity . 

3.2.5.2 Risk Sensitivities. The sensitivity of the risk values for this 
facility is primarily the number of individuals exposed to a hazard, 
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particularly if accessing the roof is necessary to fix leaks . If the number 
of individuals using this facility increases significantly, risk from the 
existing hazards will be greater. 

Also implicit in the risk estimate is the type of administrative rules in 
place and the compliance level to these rules. If rules are relaxed or 
compliance is poor, risk will be higher. Risk from exposure to radiation will 
change if activities disturb the radioactive material. This disturbance can 
occur by physically disrupting the radioactive material. · Release of radiation 
is also possible if some degradation of the confinement barrier occurs . 

3.2.6 212-P Fuel Storage Facility 

3.2.6.1 Risk Contributors. Electrical shock risk is rated as serious. The 
factors contributing to this type of risk are exposed conductors extending 
from energized light fixture conduits . 

Falling risk is rated as minor. Deteriorating roof panels and the lack 
of roof access controls contribute to the risk of falling . lhese panels are 
made of precast concrete and have been exposed to water from roof leakage . 
Continued water saturation causes significant degradation of the load-bearing 
capability of the panel. It is probable these panels will deteriorate more 
quickly than the ones at the 212-N Fuel Storage Facility. Only a few panels 
at this facility have exhibited signs of degradation. Access to the roof is 
not available from inside the facility. However, if an individual is on the 
roof of this facility for such reasons as.repairing the roofing, there is some 
likelihood they will fall through. The risk from falling increases to serious 
in the 1O-year time frame estimate. 

Struck-by risk is rated as minor. Deteriorating roof panels and the lack 
of roof access controls contribute to the struck-by risk. These panels are 
made of precast concrete and have been exposed to water from leaking roofing. 
Continued water saturation causes significant degradation of the load-bearing 
capability of the panels. It is probable these panels will deteriorate more 
quickly than the ones at the 212-N Fuel Storage Facility. Only a few panels 
at this facility have exhibited signs of degradation. The concrete panels can 
degrade to the extent that snow loads or seismic events can cause failure. 
Anyone struck by a falling piece of panel will suffer injury. The struck-by 
risk increases to moderate in the 1O-year time frame estimate. 

Chemical exposure risk is rated as minor. The factors contributing to 
this type of risk include a number of PCB-contaminated transformers stored in 
the yard outside the building and barrels of PCB-contaminated oil stored in 
the area. The eastern-most room of the building is labeled "CAUTION PCBs." 
That part of the facility is not within the scope of this evaluation. 

3.2.6.2 Risk Sensitivities. The sensitivity of the risk values for this 
facility is primarily the number of individuals exposed to a hazard. The 
eventual cleanup of PCBs around the facility is a situation where this could 
happen. If the number of individuals using this facility increases 
significantly, the risk from the existing hazards will be greater. Risk from 
exposure to radiation will change if activities disturb the radioactive 
material. 
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3.2.7 212-R Fuel Storage Facility 

3.2.7.1 Risk Contributors. Falling risk is rated as serious. Deteriorating 
roof panels and the lack of roof access controls contribute to the risk of 
falling. These panels are made of precast concrete and have"been exposed to 
water from roof leakage . Continued water saturation causes significant 
degradation of the load-bearing capability of the panels. Only a few panels 
at this facility have exhibited signs of degradation. Access to the roof is 
not available from inside the facility. However, if an individual is on the 
roof to repair existing wind-damaged roof panels, there is some likelihood 
they will fall through. 

Electrical shock risk is rated as serious. The factors contributing to 
this type of risk are energized conductors e~tending from lighting conduits, 
missing conduit covers, and exposed components of broken light bulbs. 

Struck-by risk is rated as moderate. The factors contributing to this 
type of risk are similar to those for falling. The concrete panels can 
degrade to the extent that snow loads or seismic events can cause failure. 
Anyone struck by a falling piece of panel will suffer injury. The outside 
concrete steps and stoop at the entrance of the heater room are very 
deteriorated. This facility does not have many individuals around it. The 
risk from struck-by increases from moderate to serious i n the 10-year time 
frame estimate from continued degradation of roof panels. 

3.2.7.2 Risk Sensitivities . The sensitivity of the risk values for this 
facility is primarily the number of individuals exposed to a hazard. If the 
number of individuals· using this facility increases significantly, risk from 
the existing hazards will be greater. Increased roof access could increase 
risk because of the poor condition of the panels above the transfer area. 
Roof access may be required to repair the roof. 

3.2.8 Reduction Oxidation Plant (S Plant) 

The REDOX Plant is located in the 200 West Area of the Hanford Site, 
directly south of the U Plant. This plant, constructed from 1950 to 1952, 
became the first large-scale, continuous-flow, solvent extraction process 
plant built in the United States for the recovery of plutonium from irradiated 
uranium fuel. This process, which replaced the batch precipitation methods 
first used at the Hanford Site, was designed to separate uranium, plutonium, 
and neptunium as individual product streams from the fission products with 
which they are associated in the irradiated fuel. This separation process was 
accomplished by controlling the relative distribution of the activated 
components between aluminum nitrated-salted aqueous solutions, and an 
immiscible organic extractant, hexane (methyl isobutyl ketone). 

3.2.9 202-S Canyon Building 

The 202-S Canyon Building is a reinforced concrete structure consisting 
of two main architectural features: the canyon and silo areas. The building 
is 142.6 m (468 ft) long and 49.1 m (161 ft) wide. The canyon portion 
contains all the equipment for handling radioactive materials such as fuel 
dissolution, feed preparation, solvent distillation, and waste concentration 
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and neutralization. The silo area, located at the west end of the canyon, 
houses the solvent extraction columns and aqueous makeup vessels. The 
building is extremely large and has been deactivated since 1967. 

Operating, pipe, and sample galleries are located on the north and south 
sides of the canyon area. A storage gallery is located under the south sample 
gallery. The silo section consists of four chemical makeup levels: the 
column maintenance level, column operating gallery, sample gallery, and column 
chemical feed tank level. 

All service portions of the 202-S Building are shielded from the 
radioactive processing areas by concrete walls, nominally 1.8 m (6 ft) in 
thickness. The location of cell equipment behind massive concrete shielding 
required the operations to be done by remote control. Chemical, steam, and 
water additions to the process vessels were made from the service areas 
through pipes penetrating the concrete shielding (referred to as the "cold" 
side of the piping). Transfers of radioactive solutions between process 
vessels were made by steam jets, gravity flow, and electrically operated pumps 
via piping contained in the pipe tunnel, which is located in the canyon 
section. This piping was referred to as the "hot" side of the transfer lines. 
Agitation of solutions was accomplished by remote-operated recirculating steam 
jets or electrically driven agitators. This equipment and the monitoring and 
control assemblies (comprising the majority of the deactivated equipment) are 
presently located within the canyon cells and building galleries. Presently, 
the canyon is used as a radioactive confinement area for the original 
equipment used in the REDOX process. 

3.2.9.1 Risk Contributors. Struck-by risk is rated as serious. The factors 
contributing to this type of risk are numerous tripping and running-into 
hazards. Many areas have protruding objects, such as bolts. Heater fans are 
not properly guarded and are readily accessible. Mechanical equipment has 
been dismantled throughout the facility, but electrical connections have not 
been removed, making it possible to reenergize the equipment and create 
missiles from ejected parts. The locker room in the facility has a cantilever 
support of a cracked and severely dislocated beam; failure of this roof beam 
could result in collapse of the roof. This beam is illustrated _ in Figure 3-9. 
This fault might be typical of a more widespread problem. This facility is 
regularly visited by workers performing various maintenance and surveillance 
tasks. 

Radiation exposure risk is rated as serious. The factors contributing to 
this type of risk include areas outside the canyon that have isolated spots 
with moderate to high exposure rates, and areas inside the canyon where there 
are large pieces of scrap equipment with high exposure rates. These areas are 
not labeled or roped to delineate where the highest radiation fields exist. 
If caution is not exercised, exposure rates in the canyon area are high enough 
to exceed company-allowed limits in a short period of time. 

Electrical shock risk is rated as moderate. The factors contributing to 
this type of risk are numerous, isolated instances of improperly used 
nonpermanent wiring; nonfunctioning breaker status lights; cables hanging out 
of junction boxes; and other similar problems. 

Fire risk is rated as moderate. The factors contributing to this type of 
risk are large amounts of combustible materials present around the power 
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transformers on the north side of the building and elect rical ftres that could 
occur as a result of the degraded condition of the elect rical system. An 
additional problem is fire damage to the power transformers could affect 
important equipment in the building and create a release of toxic air 
emissions and oil into the environment . 

Suffocation ri sk is rated as minor . All Hanford Si te facilities that 
have unventilated belowgrade areas have a suffocation r i sk. Accumulations of 
water in unventilated areas also can cause a sufficient reduction of oxygen 
content from biological action or corrosion to be hazardous to human life . 
Belowgrade areas can also act as catch basins for heavier than air gases that 
are either toxic or displace an oxygen-bearing atmosphere. The belowgrade 
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Figure 3-9. Degraded Support Beam at 202-S Canyon Building. 
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areas at this facility have not been appropriately posted as "Confined 
Spaces." However, many belowgrade areas in this facility are ventilated and 
not considered confined spaces. 

Chemical exposure risk is rated as minor. The factors contributing to 
this type of risk are the facility used large quantities of chemicals during 
operation and it is likely some quantities of residual materials still remain. 

The risk from falling is rated as negligible. However, the risk from 
falling increases to minor in the IO-year time frame estimate. 

The risk from exposure to asbestos is rated as negligible. However, the 
risk from exposure to asbestos increases to minor in the IO-year time frame 
estimate. 

3.2.9.1 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater. 

Also implicit in the risk estimate is the type of administrative rules in 
place and the compliance level to these rules. If rules are relaxed or 
compliance is poor, risk will be higher. Risk from exposure to radiation will 
change if activities disturb the radioactive material. This disturbance can 
occur by either physically disrupting the radioactive material or by moving 
the shielding. Release of radioactive contamination is also possible if some 
degradation of the confinement barrier or ventilation system occurs. Cracking 
in the walls and degradation of the ventilation ducts at the 202-S Canyon 
Building in Figures 3-10 and 3-11 illustrate this possibility. Release might 
also occur from widening structural joints in the concrete. 

If electrical loads increase significantly, risk from electrical fire 
also increases. Fire risk also would increase if combustible material 
accumulated. 

The presence of transient or unknown chemicals can change the risk of 
exposure or release. 

Mechanism changes that disturb asbestos-containing insulation could 
significantly change asbestos release and exposure risk. 

3.2.10 233-S Plutonium Concentration Facility 

The 233-S Plutonium Concentration Facility, located directly north of the 
202-S Building, was built in 1954 and 1955 and was placed in operation in 
March 1955. During the initial process, a diluted plutonium-nitrate solution 
was transferred from the 202-S Canyon Building to the 233-S Facjlity. Within 
the 233-S Facility, the plutonium solution was concentrated and loaded into 
product removal cans for transportation to other facilities for further 
processing. The facility is a reinforced concrete and corrugated metal 
structure consisting of eight rooms and five airlocks. A 9.7-m (32-ft) high 
bay area is divided into two sections: a process zone, and a viewing bay 
partitioned by vertical transparent plastic panels. These panels offered very 
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Figure 3-10. Large Wall Crack at 202-S Canyon Building. 
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Figure 3-11. Degradation of Heating, Ventilation, and Air 
Conditioning System at 202-S Canyon Building . 
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little shielding in the event of a criticality incident; therefore, all the 
process vessels were designed with a critically safe geometry. In 1962, the 
operations of the facility were expanded to include neptunium concentration 
and loadout processes, along with an ion exchange purification process. 
Presently, the building serves no purpose. 

3.2.10.1 Risk Contributors. Radiation exposure risk is rated as serious . 
The factors contributing to this type of risk are this facility has 
significant alpha contamination spread throughout the facility, and these 
areas are contaminated to a level that requires supplied air for personnel 
entry. Inhaled alpha-emitting radionuclides represent a significant health 
risk. 

Electrical shock risk is rated as minor. The factors contributing to 
this type of risk include extension cords used for long-term wiring, energized 
wires exposed in receptacles that have no covers, and an electrical enclosure 
with missing knockouts that could allow access to energized conductors . Risk 
from electrical shock increases to serious in the IO-year time frame estimate. 

Falling risk is rated as minor. The factors contributing to this type of 
risk include a ladder, with no chain barrier, that passes through several 
floors , and a scaffold in the first zone area that is improperly constructed, 
creating the possibility of a fall. 

Asbestos exposure risk is rated as minor . The factor contributing to 
this type of risk is heavy asbestos damage throughout the entire radiation 
zone area of the facility. This building is regularly surveyed but not 
occupied. 

The risk from radiation release is rated as negligible. However, this 
risk increases to minor in the IO-year time frame estimate from continued 
migration of alpha contamination and a possible increase in the likelihood of 
material confinement loss. 

3.2.10.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater. 

Also implicit in the risk estimate is the type of administrative rules in 
place and the compliance level to these rules. If rules are relaxed or 
compliance is poor, risk will be higher. Risk from exposure to radiation will 
change if activities disturb the radioactive material. This disturbance can 
occur by either physically disrupting the radioactive material or by moving 
the shielding. Release of radiation is also possible if some degradation of 
the confinement barrier or ventilation system occurs. 

If electrical loads increase significantly, there would be an increase in 
risk from electrical fire. Fire risk would also increase if combustibles were 
allowed to accumulate. 

The presence of transient or unknown chemicals can change the risk of 
exposure or release. 
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Changes in mechanisms that disturb asbestos-containing insulation could 
significantly change the risk from asbestos release and exposure . 

3.2.11 233-SA Exhaust Filter Building 

The 233-SA Exhaust Filter Building was built adjacent to and equipped to 
handle ventilation for the 233-S Plutonium Concentration Facility. The 
building houses two banks of double high-efficiency particulate air (HEPA) 
filters. Each bank contains a separate exhaust fan, statk, and radiation 
monitoring instrumentation . 

The 233-SA Building is a one-story, reinforced structure with outside 
dimensions of 7.3 m by 8. 2 m by 2.6 m (24 ft by 27 ft by 8.5 ft) . Presently 
the building is used to house the HEPA filters that remove particulates from 
the exhaust ventilation air before discharge to the environment . It will 
remain in operation until the 233-S Facility is demolished. 

3.2.11.1 Risk Contributors. Radiation exposure risk is rated as moderate. 
The factors that contribute to this type of risk are alpha-emitting 
contamination levels as high as 18,000 dpm are present, and a crack along the 
floor under the door read 600 dpm . Alpha-emitting radionuclides that could be 
inhaled represent a significant health risk. The risk from exposure to 
radiation increases to serious in the 10-year time frame estimate from the 
increased likelihood of confinement failure. 

Struck-by risk is rated as minor. The factors contributing to this type 
of risk include the following: the HVAC unit for the facility has a shaft 
only partially guarded; the shaft extends from outside the facility to inside 
the facility, making it readily accessible; and the ON-OFF markings on the 
fan/motor control station are not readable. 

Electrical shock risk is rated as minor. The factors contributing to 
this type of risk include a broken light fixture with a missing refractor, a 
convenience receptacle located outside the building that is not weatherproof; 
and a nonweatherproof junction box fitting that has been used to repair a 
motor raceway junction box. 

3.2.11.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater. 

Also implicit in the risk estimate is the type of administrative rules in 
place and the compliance level to these rules. If rules are relaxed or 
compliance is poor, risk will be higher. Risk from exposure to radiation will 
change if activities disturb the radioactive material. This disturbance can 
occur by either physically disrupting the radioactive material or by moving 
the shielding. Release of radiation is also possible if some degradation of 
the confinement barrier or ventilation system occurs. 
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3.2.12 276-S Solvent Handling Building 

The 276-S Solvent Handling Building was used for bulk storage of raw 
hexone and chemical treatment of new and recycled hexone. The facility is 
located west of the 202-S Canyon Building. It is an aboveground concrete 
building, 13.1 m (43 ft) wide by 17.7 m (58 ft) long. Presently, the building 
serves no purpose. 

3.2.12.1 Risk Contributors. Struck-by risk is rated as minor . The factors 
that contribute to this type of risk are valve handles protrude into walkways, 
housekeeping and maintenance are poor, and there is no illumination in the 
facility. There is very little activity in this building. 

Suffocation risk is rated as minor. All Hanford Site facilities that 
have unventilated belowgrade areas have a suffocation risk. Accumulations of 
water in unventilated areas also can cause a sufficient reduction of oxygen 
content from biological action or corrosion to be hazardous to human life. 
Belowgrade areas can also act as catch basins for heavier than air gases that 
are either toxic or displace an oxygen-bearing atmosphere. The belowgrade 
areas at this facility have not been appropriately posted as "Confined 
Spaces." 

The risk from falling is rated as negligible. However, this risk 
increases to minor in the IO-year time frame estimate. · 

The risk from exposure to asbestos is rated as negligible. However, this 
risk increases to minor in the IO-year time frame estimate. 

3.2.12.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater. 

Changes in mechanisms that disturb asbestos-containing insulation could 
significantly change the risk from asbestos release and exposure. 

3.2.13 291-S Exhaust Fan Facility 

The exhaust ventilation equipment for the 202-S Canyon Building is 
contained in the 291-S Exhaust Fan Facility . There are three stainless steel, 
direct-driven blowers of identical design, installed in parallel. Two are 
powered by 60-horsepower electric motors, and the third is driven by a steam 
turbine. A single exhaust fan creates the 566 m3/min (20 , 000 ft3/min) flow 
rate up the process stack. The standby electric-driven fan provides backup 
capabilities should a malfunction occur or during scheduled maintenance of the 
primary unit . The steam turbine-driven exhaust fan is used to provide 
automatic backup capabilities and will automatically begin operation if 
electrical power fails, supply air fails, or differential pressure across the 
air tunnel to atmosphere decreases below established standards. The 
291-S sand filter (25.9 m by 25.9 m by 3.3 m [85 ft by 85 ft by 10 ft]), is 
comprised of gradient layers of acid-resistant rocks and sand that removed 
radioactive particles from the exhaust ventilation air before discharge to the 
atmosphere. The 61-m (200-ft) high process stack provides a discharge point 
for the exhaust air, ensuring the velocity and altitude are sufficient to 
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eliminate any hazards to personnel . The filter roof was recoated with 
urethane in 1991, thus eliminating the potential for water infiltration. 
Presently the sand filter removes particulate from the canyon ventilated air 
before discharge up the stack, and will remain in operation until the entire 
REDOX Plant is demolished. 

3.2.13.1 Risk Contributors. Electrical shock risk is rated as serious. The 
factors contributing to this type of risk include missing junction box covers 
with energized insulated wires extending from them, indicator lights on the 
motor control panel that do not conform to accepted industry standard (the red 
light indicated the motor was off and the green light indicated the motor was 
on) and that could create confusion and an accident, and areas with electrical 
equipment that have little working space . The risk from electrical shock 
increases to critical in the 10-year time frame est imate. 

Radiation exposure risk is rated as moderate. The factors contributing 
to this type of risk are a lack of labeling or posting and a spot under a 
rubber mat that reads 45,000 cpm. The building is regularly surveyed, but not 
regularly occupied. 

Struck-by risk is rated as minor. The factors contributing to this type 
of risk include the following : rotating shafts on the exhaust fan units are 
not fully guarded, maintenance and upkeep for the building appear to be very 
poor, and workers are routinely in the area for surveillance. The risk from 
struck-by increases to moderate in the 10-year time frame estimate from 
continued degradation of the facility. 

Asbestos exposure risk is rated as minor. The factor contributing to 
this type of risk is that the asbestos in and around the facility is extremely 
weather damaged . Release of asbestos , however, requires impact or other 
mechanical actions . 

Chemical exposure risk is rated as minor. The factors contributing to 
this type of risk are four unmarked 208 L (55 gal) drums containing unknown 
materials found outside the west wall of the facility . 

The risk from release of radiation is rated as negligible. However, the 
risk increases to minor in the 10-year time frame estimate from increased 
likelihood of confinement failure. 

The risk from release of asbestos to the environment is rated as 
negligible. However, the release of asbestos increases to minor in the 
10-year time frame estimate from continued degradation of material into 
friable forms . 

3.2.13.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater. 

Risk from radiation exposure will change if activities disturb the 
contaminated material. This disturbance can occur by either physically 
disrupting the radioactive material or by moving the shielding. Release of 
radiation is also possible if some degradation of the confinement barrier 
occurs . 
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Changes in mechanisms that disturb asbestos -containing insulation could 
significantly change the risk from asbestos release and exposure . 

3.2.14 292-S Jet Pit House 

The 292-S Jet Pit House was in service from 1952 t6 1967 and provided 
housing fo r the jets for the REDOX process vessel vent systems . 

The 292-S Jet Pit House is a concrete building with outside dimensions of 
4.8 m by 4.8 m by 3.2 m (15 ft 8 in . by 15 ft 8 in. by 10 ft 6 in.). 

3.2.14.1 Risk Contributors. The risk of asbestos release to the environment 
is rated as minor. The factor contributing to this type of risk is pipe 
insulation within and around this facility is extremely damaged. 

3.2 . 14 . 2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard . If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be great er . 

Exposure to asbestos risk could increase from changes in disturbance 
mechanisms or increased personnel activity if the area is classified as a 
nonradiation zone. 

3. 2. 15 293-S Offgas Treatment and Recovery Building 

The 293-S Offgas Treatment and Recovery Building was in service from 1958 
through 1967 and provided absorption of nitrogen oxides and volatile fission 
products from REDOX dissolver offgas. 

The 293-S Building is a reinforced concrete structure with a corrugated 
metal lean-to structure attached to the south wall . The general condition of 
the building is fair and the exterior and roof are in poor condition. 

The concrete portion of the building is approximately 8.8 m by 4.9 m 
(29 ft by 16 ft) and extends from 3.7 m (12 ft) belowgrade to 9. 1 m (30 ft) 
abovegrade. The main floor contains the absorpt ion towers, with a pipe valve 
pit in the basement. The lean-to structure, 2.6 m by 8.5 m (8 ft 6-3/4 in. by 
27 ft 9.5 in.), houses the control room and change room facility, with a 
concrete basement that houses control piping. 

An underground acid storage area, 4.3 m by 4.0 m (14 ft by 13 ft), is 
adjacent to the west side of the main building. Ventilation supply equipment 
also is present aboveground and adjacent to the south end of the lean-to 
structure. 

3.2.15.1 Risk Contributors. Biological hazard risk is rated as moderate. 
The factors contributing to this type of risk are poisonous spiders and 
stinging insects that have been regularly found in the unoccupied facilities , 
especially in the summer . 
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Radiation exposure risk is rated as minor. The factor contributing to 
this type of risk is a HEPA filter box that was found to have 200 to 
300 dpm/100 cm2

• This building is regularly surveyed but not occupied. 

The risk from exposure to asbestos is rated as negligible. However, this 
risk increases to minor in the 10-year time frame estimate. 

3.2.15.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater. Risk from exposure to radiation 
will change if activities physically disturb the HEPA filter box. 

There may be electrical hazards in this facility, but this facility was 
not inspected for electrical hazards. 

Changes in mechanisms or activities that disturb asbestos-containing 
insulation could significantly change the risk from asbestos release and 
exposure. 

c~ 
Q"':t, 3.2.16 2711-S Stack Gas Monitoring Building 

The 2711-S Stack Gas Monitoring Building is a wooden structure with a 
sloping roof that was used for gas monitoring and sheltering samples from the 
291-S-1 stack. Dimensions are 3.8 m bl 4.3 m bl, 2.4 m (12 ft 6 in. by 14 ft 
by 8 ft). Total floor area is 16.26 m (175 ft). The interior, exterior, 
and roof of the building are in poor condition. 

Visual inspection of the exterior revealed the walls are deteriorating 
and the roof is sagging. Substantial roof loads could result in collapse of 
the roof. Holes are present also in windows and walls. 

Equipment contained in the building include a motor, pump, and 
instrumentation for 291-S-1 stack gas sampling. 

3.2.16.1 Risk Contributors. Falling risk is rated as moderate. The factors 
contributing to this type of risk include the following: the roofing is in 
bad condition, the wooden roof structure is deteriorated, and the roof can be 
accessed with a portable ladder. 

Struck-by risk is rated as minor. The roof structure is badly 
deteriorated and could collapse under snow loads. The risk from struck-by 
increases to moderate in the 10-year time frame estimata from continued 
degradation of the roof. This building is regularly surveyed, but not 
occupied. 

Electrical shock risk is rated as minor. The factors contributing to 
this type of risk include energized electrical equipment in the building, 
congested access to electrical components by stored items, poorly maintained 
electrical utilities, and water leaking from the roof onto electrical 
equipment. The risk from electrical shock increases to serious in the 10-year 
time frame estimate from continued degradation of electrical components. 
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Asbestos exposure risk is rated as minor. The factor contributing to 
this type of risk is asbestos that has to be in a finely divided (friable) 
form and disturbed to be inhaled or ingested. As with most older Hanford Site 
facilities, the piping insulation contains asbestos. 

The risk from fire is rated as negligible. However, the risk from fire 
increases to minor in the IO-year time frame estimate. 

3.2.16.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater. 

Also implicit in the risk estimate is the type of administrative rules 
in place and the compliance level. If rules are relaxed or compliance is 
poor, risk will be higher. Risk from exposure to radiation will change if 
activities disturb radioactive material. This disturbance can occur by either 
physically disrupting the radioactive material or by moving the shielding. 

Changes in mechanisms or activities that disturb asbestos-containing 
insulation could significantly change the risk from asbestos release and 
exposure. 

If electrical loads increase significantly, an increase in the risk from 
electrical fire would occur. Fire risk would also increase if combustibles 
were allowed to accumulate. 

3.2.17 2715-S Storage Building 

The 2715-S Building is a steel-framed structure with sheet metal walls 
and roof that was used to store miscellaneous materials. 

3.2.17.1 Risk Contributors. Chemical exposure risk is rated as minor. The 
factors contributing to this type of risk include some unlabeled containers; 
oil, gasoline, aerosol cans, and bottled chemicals that are stored together; 
and no heating or ventilation system in the building. 

3.2.17.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to . a hazard. If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater. 

Also implicit in the risk estimate are the type of administrative rules 
in place and the compliance level to these rules. If rules are relaxed or 
compliance is poor, risk will be higher. Risk from exposure to radiation will 
change if activities disturb the radioactive material. This disturbance can 
occur by either physically disrupting the radioactive material or by moving 
the shielding. 

The presence of transient or unknown chemicals can change the risk of 
exposure or release. 

3.2.18 2718-S Sand Filter Sampler Building 
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The 2718-S Sand Filter Sampler Building was built to monitor the 
performance of the 291-S sand filter. It is a wooden structure with a sloping 
roof; outside dimensions are 3.8 m by 4.3 m by 2.4 m (12 ft 6 in. by 14 ft by 
8 ft), with a total floor area of 16.26 m2 (175 ft 2

) . The interior , exterior , 
and roof of the building are in poor condition. 

Visual inspection of the exterior of the building revealed minor wood 
deterioration. Equipment in the building includes office furniture, a 
pressure differential gauge with associated vacuum pump, piping ~ and 
electrical wiring. 

3.2 . 18.1 Risk Contributors . Biological hazard risk is rated as moderate . 
The factors contributing to this type of risk include poisonous spiders and 
stinging insects that have been regularly found in the unoccupied facilities, 
especially in the summer . 

Falling risk is rated as minor. The factors contributing to this type of 
risk are the poor condition of the roofing, which is three-fourths gone; the 
deteriorated state of the roof structure; and accessibility to the roof by a 
portable ladder. This facility is regularly surveyed, but not occupied . The 
risk from falling increases to moderate in the 10-year time frame estimate 
from continued degradation of the roof. 

Struck-by risk is rated as minor. The factors contributing to this type 
of risk are similar to those for falling. The roof structure is extremely 
deteriorated and could collapse under snow loads. This facility is regularly 
surveyed, but not occupied. The struck-by risk increases to moderate in the 
10-year time frame estimate from continued degradation of the roof. 

Electrical shock risk is rated as minor. The factors contributing to 
this type of risk include energized electrical equipment in the building; the 
ceiling inside the main building that is collapsing and pulling the electrical 
conduit with it; and a leaking roof, allowing water to drip on equipment . The 
risk from electrical shock increases to serious in the time frame estimate 
from continued degradation of the system. 

Radiation exposure risk is rated as minor. The factor contributing to 
this type of risk is the existence of a sample bucket with a count rate of 
50 ,000 cpm. 

Fire risk is rated as minor. The factors contributing to this type of 
risk are poor housekeeping, questionable wiring, combustible materials such as 
tumbleweeds and wooden radioactive waste containers located around the 
building, and the fact that the building is constructed of wood. This 
building is not occupied. 

The risk from radiation release is rated as negligible . However, this 
risk increases to minor in the 10-year time frame estimate from possible 
increases in the likelihood of material confinement loss .. 

3.2.18.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater . 
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Also implicit in the risk estimate is the type of administrative rules in 
place and the compliance level to these rules . If rules are relaxed or 
compliance is poor, risk will be higher. Risk from exposure to radiation will 
change if activities disturb the radioactive material. This disturbance can 
occur by either physically disrupt i ng the radioactive mater ial or by moving 
the shielding. 

If electrical loads increase significantly, an increase in the risk from 
electrical fire would occur. Fire risk would also increase if combustibles 
were allowed to accumulate. If the fire risk increases, an increase in the 
risk for radioactive material release could occur. 

3.2.19 2904-SA Cooling Water Sampler Building 

The 2904-SA Building was built in 1956 to provide sampling of process 
waste flowing from the REDOX Plant through 2904-S-170 weir to the liquid waste 
disposal site. The 2904-SA Building extends 1.0 m (3 ft 2 in.) over the south 
end of the 2904-S- 170 weir. Samples of REDOX Plant process effluents were 
taken while they were being routed through the weir. 

O""l The 2904-SA Building is a prefabricated metal building resting on a 
concrete foundation with outside dimensions of 2.4 m by 2.4 m by 2.1 m (8 ft 
by 8 ft by 7 ft). The interior, exterior, and roof of the building are in good 
condition . 

Sampl e equi pment inside the building consi sts of a pump and a 0.6-m 
(2- ft) diameter, 0.9-m (3- ft) high stai nless steel tank belowgrade , wi th a 
sample riser protruding up through the floor and associated piping. 

3.2.19.1 Risk Contributors. Biological hazard risk is rated as moderate . 
The factors contributing to this type of risk include poisonous spiders and 
stinging insects that have been regularly found i n the unoccupied facilit i es, 
especially in the summer. 

3.2.19.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater. 

3.2.20 S Plant Butler Building 

The S Plant Butler Building is a small metal storage shed located near 
the S Plant. 

3.2.20.1 Risk Contributors. Struck-by risk is rated as minor . The factor 
contributing to this type of risk is the building heater is inadequately 
supported and may fall, striking someone. 

Electrical shock risk is rated as minor. The factor contributing to this 
type of risk is a heater power cord plugged into a duplex outlet 2.7 m (9 ft) 
above the floor, which could contribute to a shock during unplugging. 
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Radiation exposure risk is rated as minor. The factor contributing to 
this type of risk is the existence of minor contamination levels up to 
1,500 cpm. 

Chemical exposure risk is rated as minor. The factors contributing to 
risk from exposure to miscellaneous chemicals include no heating or 
ventilation in the building, and six or seven 209 L (55 gal) barrels on the 
north side of the building do not have content labels. 

3.2.20.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater . 

Also implicit in the risk estimate is the type of administrative rules in 
place and the compliance level to these rules. If rules are relaxed or 
compliance is poor, risk will be higher. Risk from exposure to radiation will 
change if activities disturb the radioactive material. This disturbance can 
occur by either physically disrupting the radioactive material or by moving 
the shielding. 

The presence of transient or unknown chemicals can change the risk of 
exposure or release. 

3.2.21 241-SX-401 Waste Disposal Condenser House 

The 241-SX-401 Building was built in 1954 to provide condensation for the 
241-SX tank farm offgasses. The 241- SX-401 Waste Disposal Condenser House is 
identical to the 241-SX-402 Building, except the 241-SX-402 Building contains 
additional instrumentation. 

The building is constructed of concrete with walls varying from .3 to .76 
m (1 to 2.5 ft) thick for shielding purposes. The building is 10 m (36 ft) 
long, 7 m (24 ft) wide, 7 m (24 ft) high, and 2 m (7 ft) belowgrade . Attached 
to the south end of both buildings is a single-story 3.6-m by 2.4-m (12-ft by 
8-ft) control room made of wood and plaster board . There is evidence of heavy 
leaking through the roof. 

3.2.21.1 Risk Contributors. Electrical shock risk is rated serious. The 
factors contributing to this type of risk include confusion that may occur 
when deenergizing this building, because two overhead electrical services 
attach to the building; services that are not labeled; and service disconnects 
that are not labeled. There is also an electrical distribution panel with a 
corroded cover, indicating water intrusion. It appears no maintenance is 
performed in this building . 

The struck-by risk is rated as minor. However, the risk increases to 
serious in the 10-year time frame estimate from continuing roof degradation . 

The risk from falling is rated as negligible. However, the risk 
increases to serious in the 10-year time frame estimate from continuing roof 
degradation. 
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3.2.21.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard . If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater. 

Also implicit in the risk estimate is the type of administrative rules in 
place and the compliance level to these rules. If rules are relaxed or 
compliance is poor, risk will be higher. Risk from exposure to radiation will 
change if activities disturb the radioactive material. This disturbance can 
occur by either physically disrupting the radioactive material or by moving 
the shielding. Release of radiation is also possible if some degradation of 
the confinement barrier or ventilation system occurs. 

If electrical loads increase significantly, an increase in the risk from 
electrical fire would occur. Fire risk would also increase if combustibles 
were allowed to accumulate . 

3.2 .22 241-SX-402 Waste Disposal Condenser House 

The 241-SX-402 Building was built in 1954 to provide condensation for the 
241-SX tank farm offgasses. The building was hardly used and has very low 
levels of contamination as compared to the 241-SX-401 Building. The 
241-SX-402 Waste Disposal Condenser House is identical to the 
241-SX-401 Building, except the 241-SX-402 Building cont~ins additional 
instrumentation . 

The building is constructed of concrete with walls varying from .3 to . 76 
m (1 ft to 2.5 ft) thick for shielding purposes. The building is 10 m (36 ft) 
long, 7 m (24 ft) wide, 7 m (24 ft) high, and 2 m (7 ft) belowgrade. Attached 
to the south end of both buildings is a single-story, 3.6-m by 2.4-m (12-ft by 
8-ft) control room made of wood and plaster board. 

3.2.22.1 Risk Contributors. Electrical shock risk is rated as moderate. The 
factors contributing to this type of risk include exposed insulated wires in 
an electrical panel with the front cover missing; limited space in front of 
the panel; access to the area requires supplied air that limits visibility; 
and a collapsed ceiling, leaving rubble on the floor that creates tripping 
hazards. This risk increases to serious in the 10-year time frame estimate. 

Radiation exposure risk is rated as minor. The factors contributing to 
this type of risk are there are areas of contamination, rain was leaking 
through the roof at the time of the investigation, and removable radioactive 
contamination is known to be present in the facility. 

The risk from falling is rated as negligible. However, the risk from 
falling increases to serious in the 10-year time frame estimate . from 
continuing roof degradation. 

Struck-by risk is rated as negligible. The factors contributing to this 
type of risk include the following : the roof is leaking and causing 
deterioration of panels; snow loads could cause the roof to collapse; and if 
individuals are in the area during the collapse, injury will result. The 
control room also has struck-by hazards as the structure is wooden and 
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extremely deteriorated. The risk from struck-by increases to serious in the 
IO-year time frame estimate from continued roof degradation. 

3.2.22.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater. 

Also implicit in the risk estimate is the type of administrative rules in 
place and the compliance level to these rules. If rules are relaxed or 
compliance is poor, risk will be higher. Risk from exposure to or release of 
radiation will change if activities disturb contaminated material. This 
disturbance can occur by either physically disrupting the radioactive material 
or by moving the shielding. Release of radiation is also possible if some 
degradation of the confinement barrier occurs. 

If electrical loads increase significantly, an incr~ase in the risk from 
electrical fire would occur. Fire risk would also increase if combustibles 
were allowed to accumulate. 

3.2.23 U Plant 

The U Plant is located in the 200 West Area of the Hanford Site. The 
reinforced concrete 221-U Canyon Building was originally constructed between 
1944 and 1945 as an integral part of the U Plant fuel separation facility, but 
was never used for that purpose. From 1950 to 1952, the U Plant was 
extensively modified for a uranium metal recovery program. Modification 
included all new cell process equipment in the canyon building. From 1952 to 
1958, the 221-U Canyon Building recovered uranium from high-level waste 
underground storage tanks containing liquid from the bismuth phosphate process 
fuel separation plant (B Plant). The process involved solvent extraction with 
tributyl phosphate for the separation and decontamination of the uranium . 

3.2.24 221-U Canyon Building 

The main building associated with the U Plant is the 221-U Canyon. This 
building was built in 20 sections, with expansion joints between each section. 
The sections, numbered I through 20, are each 12.2 m (40 ft) long and house 
the cell equipment used in the batch precipitation method. The building is 
divided lengthwise into the gallery side and the process canyon side. These 
two sections are separated by a wall that runs the full length of the building 
and is generally 1.5 to 2.7 m (5 to 9 ft) thick. Other typical thicknesses 
are as follows: the floor, 1.8 m (6 ft); the roof, 0.9 to 1.2 m (3 to 4 ft); 
the outside wall (process side), 1.5 to 2.7 m (5 to 9 ft); and the outside 
wall (gallery side), 0.9 m (3 ft). 

The gallery side has four floors--all are 4.3 m (14 ft) wide. From the 
bottom to the top, these are the electrical gallery, pipe gallery, operating 
gallery, and crane cabway platform. The crane cabway is open to the top of 
the canyon with a concrete wall separating the cabway from the canyon for 
shielding purposes. The remaining galleries contain all the cold piping, 
electrical distribution equipment, process controls, and instrumentation for 
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the canyon cells. Presently, the canyon is used as a radioactive confinement 
area for the storage of used process equipment from several processing plants . 

3. 2.24.1 Risk Contributors. Electrical shock risk is rated as critical . The 
factors contributing to this type of risk include a steam leak allowing 
condensation to run down the wall and onto the floor around a motor control 
center; a junction box that has pulled loose from the wall, allowing 
conductors to be exposed to sharp edges of the conduit ; and ci rcuit breakers 
that are installed upside down in a switchbox, creating ~ossible confusion. 

Radiation exposure risk is rated as serious. The factors contributing to 
this type of risk include very high exposure rates in some areas of the 
canyon, no labeling indicating where high exposure rates exist, and many 
isolated areas of high to moderate exposure rates outside the canyon area. 
Figure 3-12 shows such an area in the 221-S Canyon . 

Struck-by risk is rated as minor. The factor contributing to this type 
of risk is poor housekeeping. 

Asbestos exposure risk is rated as negligible. However, this type of 
risk increases to minor in the 10-year time frame estimate from continued 
degradation of insulation creating friable material. 

Fire risk is rated as negligible . However, this type of risk increases 
to minor in the 10-year time frame estimate from continued poor housekeeping. 

3. 2.24 . 2 Risk Sensitivities . The sensitivity of the assigned risk values for 
this facility is primari ly the number of individuals exposed to a hazard . If 
the number of individual s using this facility increases significantly, ri sk 
from the existing hazards will be greater. 

Also implicit in the risk estimate is the type of administrative rules in 
place and the compliance level to these rules. If rules are relaxed or 
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Figure 3- 12 . Radiation Area at 221 -U Canyon . 
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compliance is poor, risk will be higher. Risk from exposure to radiation will 
change if activities disturb the radioactive material. This disturbance can 
occur by either physically disrupting the radioactive material or by moving 
the shielding. Release of radiation is also possible if some degradation of 
the confinement barrier or ventilation system occurs . This building already 
shows open joints in the interior and exterior walls. 

The presence of transient or unknown chemicals can change the risk of 
chemical exposure or release. This facility currently is used for storage of 
contaminated equipment, creating a high likelihood that unknown chemicals 
could be brought for storage in the future . 

Changes in mechanisms or activities that disturb asbestos- containing 
insulation could significantly change the risk from asbestos release and 
exposure. Figure 3-13 shows the condition of asbestos in the 221 -U Canyon. 
This condition is typical of many 100 and 200 Area buildings . 

3.2.25 271-U Office Building 

The 271-U Building is a four-floor office and storage complex associated 
with the U Plant. The building is directly attached to the north side of the 
221-U Canyon and was used to house support personnel . 

Presently, the building is being upgraded to house operations and 
maintenance personnel who support all 200 Area retired facilities. There are 
also plans to use parts of this building for office space. 

3. 2.25.1 Risk Contributors. Fire risk is rated as moderate. The factor 
contributing to this type of risk is the fluorescent fixture in the shower 
stall could short out, causing an electrical fire. This risk increases to 
serious in the IO-year time frame estimate . 

Falling risk is rated as minor. The factor contributing to this type of 
risk is the stairway exit outside rooms 105 and 106, which does not have the 
bottom portion of the handrail connected. 

Struck-by risk is rated as minor. The factors contributing to this type 
of risk are unguarded rotating equipment and floor pads with protruding bolts. 

Electrical shock risk is rated as minor. The factors contributing to 
this type of risk include fluorescent fixtures with missing parts, resulting 
in exposed wires; an outlet box with energized wires that has no cover; wires 
hanging out of a handy box that is fed from a panel with no tags, indicating 
there is a problem; water leaking from pipes onto light fixtures; and a 
fluorescent fixture in a shower stall that is not water tight. The risk from 
electrical shock increases from minor to serious in the IO-year time frame 
estimate from continued degradation of wiring. 

Asbestos exposure risk is rated as negligible. However, this type of 
risk increases to minor in the 10-year time frame estimate from continued 
degradation of insulation creating friable material. 
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Figure 3-13. Typical Asbestos Conditions in 221-U Canyon . 
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3.2.25.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard . If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater . 

The presence of radioactive material in the adjacent 221-U Canyon 
Building creates a possibility of contamination moving into the clean portion 
of this facility. This could happen as a result of a combination of 
preexisting pathways and ventilation failures, or as a result of activities in 
the canyon area that would create release situations. 

The use of presently deenergized circuits could increase the risk of 
electrical fire and shock. The increase in the number of persons occupying 
this facility could also create greater electrical loads that would increase 
the risk of electrical fire . 

3.2.26 276-U Solvent Handling Facility 

The 276-U Solvent Handling Facility was used for bulk storage of tributyl 
phosphate. This solvent was used for recovery of uranium from the underground 
storage waste tanks. The facility is located on the outside southwest wall of 
the 221-U Building. It is an aboveground concrete basin, 20.1 m by 16.5 m by 
2.4 m (66 ft by 54 ft by 5 ft), with 1.5 m (5 ft) aboveground. 

3.2.26.1 Risk Contributors. The risk contributors are electrical shock, 
exposure to chemicals, release of asbestos, and release of chemicals. All are 
rated as negligible. 

3.2.26.2 Risk Sensitivities . The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater. 

The presence of transient or unknown chemicals can change the risk of 
exposure or release. 

3.2.27 291-U Exhaust Fan Facility 

The 291-U Exhaust Fan Facility contains the exhaust ventilation equipment 
for the 221-U Canyon, which maintains the radiologically contaminated areas 
under negative pressure with respect to the atmosphere and adjacent 
noncontaminated areas of the building. There are two st~inless steel, 
direct-driven blowers of identical design, installed in parallel. Both are 
driven by a 60 horsepower electric motor. The ventilation load of the 
building is carried by an individual fan at a rate of 566 m3/min 
(20,000 ft3/min). The standby fan provides backup capabilities required 
during a malfunction or scheduled maintenance of the primary exhaust fan. The 
291-U sand filter, which is 25.9 m by 25.9 m by 3 m (85 ft by 85 ft by 10 ft), 
is comprised of gradient layers of acid resistant rock and sand, which remove 
radioactive particles from the exhaust ventilation air before discharge to the 
atmosphere. The 291-U process stack, which is 61 m (200 ft) high, provides a 
discharge point for the exhaust air to ensure the velocity and altitude are 
sufficient to eliminate any hazards to personnel. Presently, the sand filter 
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removes particulates from the canyon-ventilated air before di scharge up the 
stack. 

3. 2.27.1 Risk Contributors. Radiation exposure risk is rated as moderate . 
The factors contributing to this type of risk are the exposure rates in th i s 
facility are moderate to high, generally less than 7,500 cpm , and localized 
areas exist that have count rates as high as 55,000 cpm . 

Biological hazard risk is rated as moderate. The factors contribut i ng to 
this type of risk are poisonous spiders and stinging insects that have been 
regularly found in the unoccupied facilities, especially in the summer. 

Falling risk is rated as minor. The factors -contributing to this type of 
risk include the following: the area between the building and the stack is 
quite steep, there is no walkway, and there is no posting to indicate a hazard 
exists there. The risk from falling increases to serious in the IO-year time 
frame estimate from continued degradation of this hazardous area where walking 
occurs. 

c:::l: 
~ Struck-by risk is r ated as minor . The factors contributing to this type 
~ of risk include the following: a strong wind cou ld cause high pressure inside 
~ the building through a destroyed door that could rip the transite off the 

walls and create missiles; rotating shafts on fan units are not fully guarded; 
there are protrusions from a concrete pad; and steam pipes appear to be in 
such poor condition, some have burst . 

Electrical shock risk is. rated as minor. The factors contributing to 
this type of r isk are nonfunctional indicat i ng lights for fans, extension 
cords that lead from inside the facility to the outside, and electrical 
conduits that have been cut, exposing electrical wires. 

Chemical exposure risk is rated as minor. The factors contributing to 
this type of risk include drums that were found marked toxic, corrosive , and 
per sistent (drums were removed the next day) ; and several unlabeled containers 
that were found containing liquid. 

Radiation release risk is rated as minor. The factors contributing to 
this type of risk include surface contamination observed in several outdoor 
locations on removable equipment around the facility, and contaminated rabbit 
droppings and tumbleweeds. The risk from release of radioactive material 
increases from minor to moderate in the IO-year time frame estimate from 
accumulation of released material. 

3.2.27.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater . 

Also implicit in the risk estimate is the type of administrative rules in 
place and the compliance level to these rules. If rules are relaxed or 
compliance is poor, risk will be higher. Risk from exposure to radiation will 
change if activities disturb the radioactive material . This disturbance can 
occur by either physically disrupting the radioactive material or by moving 
the shielding. Release of radiation is also possible if some degradation of 
the confinement barrier occurs. 
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If electrical loads increase significantly, an increase in the risk from 
electrical fire would occur. Fire risk would also increase if combustibles 
were allowed to accumulate. 

The presence of transient or unknown chemicals can ~hange the exposure or 
release risk. 

Changes in mechanisms or activities that disturb asbestos-containing 
insulation could significantly change the asbestos release and exposure risk. 

3.2.28 292-U Jet Pit House 

The 292-U Jet Pit House housed the jets for the U Plant process vessel 
vent systems. 

The building has block walls with a reinforced concrete foundation and 
floor, and a roof made of concrete sections with built-up asphalt gravel. The 
building is 6.4 m by 4.8 m (21 ft by 16 ft); 5.7 m 17 cm (19 ft 7 in.) high; 
and 31.22 m2 (336 ft 2

) total area . 

3.2.28.1 Risk Contributors. Electrical shock risk is rated as serious. The 
factors contributing to the risk of electrical shock include three services 
feeding the jet pit house, two energized services with open panels, and a 
stack gas monitoring building with cords strung outside the building without 
ground fault protection. The risk from electrical shock increases to critical 
in the 10-year time frame estimate from continued degradation of the 
electrical wiring. 

Biological hazard risk is rated as moderate. The factors contributing to 
this type of risk are poisonous spiders and stinging insects that have been 
regularly found in the unoccupied facilities, especially in the summer. 

Struck-by risk is rated as negligible. The struck-by risk increases to 
minor in the 10-year time frame estimate from continued degradation of the 
exterior of the building. 

3.2.28.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater. 

Changes in mechanisms or activities that disturb asbestos-containing 
insulation could significantly change the asbestos release and exposure risk . 

3.2.29 232-Z Plutonium Incinerator Facility 

The 232-Z Facility was built in 1959 to remove plutonium from 
contaminated solid waste by incineration and leaching. An enclosed system of 
glove boxes was provided for sorting the wastes, leaching noncombustibles, and 
burning combustibles. The facility is a concrete block structure with 
slightly sloped concrete over metal decking roofs. 
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The building is divided into six areas: the process , storage, chemical 
preparation , ventilation, and electrical equipment areas; and the changeroom . 
Outside dimensions are 17 m 20 cm (56 ft 8 in.) in length by 10 m 20 cm (36 ft 
8 in.) in width. The building is 5.7 m 8.8 cm (19 ft 3.5 in.) high at the 
two-story north end over the service area, and 4.5 m 21 .5 cm (15 ft 8.5 in . ) 
high over the remaining one- story process and storage area . There is also a 
small open-end condenser enclosure attached to the east wall measuring 
approximately 2.1 m by 2.4 m by 3 m (7 ft by 8 ft by 10 f t ) high . 

3.2.29.1 Risk Contributors. Radiation exposure risk is rated as serious. 
The factors contributing to this type of risk include moderate external 
radiation rates, and alpha-emitting material that is present and in a movable 
form. Alpha-emitting radionuclides that could be inhaled represent a 
significant health risk. 

Falling risk is rated as moderate. The factor contributing to this type 
of risk is a stair landing, which is extremely corroded and approximately 
2.4 m (8 ft) in the air. This building is not normally occupied. 

Electrical shock risk i s rated as minor. The factors contr i buting to 
this type of risk include unidentified circuit supply breakers, exposed wires 
(deenergized) found hanging on the wall, and a fluorescent light with a long 
cord found laying on top of the incinerator. The risk from electrical shock 
increases to serious in the IO-year time frame estimate from continued 
degradation of the electrical wiring. 

Fire risk is rated as minor. The factor contributing to this type of 
risk is an electrical light ing panel that is blocked. This blockage could 
limit access to the panel when trying to deenergize a circuit that could limit 
an electrical fire. 

Radiation release risk is rated as negligible. However, the risk from 
release of radioactive material increases from negligible to minor in the 
IO-year time frame estimate from continued degradation of building structure 
and subsequent loss of material confinement. 

3.2.29.2 Risk Sensitivities. The sensitivity of the assigned risk values for 
this facility is primarily the number of individuals exposed to a hazard. If 
the number of individuals using this facility increases significantly, risk 
from the existing hazards will be greater. 

Also implicit in the risk estimate is the type of administrative rules in 
place and the compliance level to these rules. If rules are relaxed or 
compliance is poor, risk will be higher. Risk from exposure to radiation will 
change if activities disturb the radioactive material. This disturbance can 
occur by either physically disrupting the radioactive material or by moving 
the shielding. Release of radiation is also possible if some degradation of 
the confinement barrier occurs. 

If electrical loads increase significantly, an increase in the risk from 
electrical fire would occur. 
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4.0 RISK EVALUATION PROCESS 

The evaluation process is summarized here but described in more detail in 
Coles et al. 1933. (The purpose and scope of the evaluation are summarized in 
Section 1.0. of this evaluation). The evaluation process consisted of three 
parts: (1) a building hazard investigation, (2) a findings evaluation 
performed in a team meeting format, and (3) an evaluation of results . 

Investigation of the Hanford Site 100 Area facilities was initiated in 
October 1992. The 200 Area facilities were investigated soon after in 
March 1993. The 100 Area consists of retired reactors and associated support 
facilities, such as water plants . The 200 Area consists of fuel processing 
facilities and associated support facilities. 

The walkdown building investigations were conducted by professionals 
trained in the structural, electrical, industrial, radiation, and 
environmental safety disciplines. These walkdowns were augmented by reviews 
of applicable existing documentation, such as routine surveys and hazard 
reports. The walkdowns were conducted using discipline-specific checklists 
(see Appendix A). A master logic diagram (MLD) was used to assist in 
identifying issues specifically related to facilities requiring active 
components to maintain radioactive material confinement (see Appendix A, pages 
A-21 to A-89). 

The findings from walkdowns constitute the raw data and were evaluated 
further in an interactive team meeting format . The meeting format created 
consistency across risk parameter estimates and allowed discussion among 
professionals from different disciplines. This interaction was one way of 
addressing secondary effects. Crumbling roof panels, for example, could 
promote the spread of asbestos fibers. Accordingly, the collapsing structure 
could be both a "Struck By" hazard and a "Release of Asbestos" hazard. The 
industrial safety professional could be unaware of the structural hazard 
without interaction with the structural engineering professional. 

Potential accidents associated with each finding were assigned to a 
likelihood and consequence category according to criteria described in 
Coles et al. 1993. Hypothetical accidents were identified for all 19 hazard 
categories related to findings generated by the investigations. _ Locations 
where accidents could occur, factors that affect the likelihood, consequences, 
and estimates, and potential mitigating actions that could be taken were 
identified. This information was recorded on Risk Evaluation Summary sheets 
(see Appendix C). 

The risk assessment was performed by the risk assessment specialists who 
used the information developed in the team meetings. Based on the assigned 
consequence and likelihood categories , risk matrix categories were determined 
for each facility on a hazard-by-hazard basis. Numerical values were assigned 
to weigh each hazard group pertaining to a particular facility. The sum of 
these values constitute the risk index for a facility. The risk matrix and 
associated weights are shown in Table 4-1. A detailed explanation of the 
bases for categories, definitions of their boundaries, and bases for the 
weighing factors are provided in Coles et al. 1993. 
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Table 4-1. Risk Matrix Categories . 

Likelihood 
Consequence categories 

index 
I- Catastrophic I II- Unplanned II - Severe IV- Minor 

release 

1 Serious 
A Critical Critical 2 Moderate Moderate 

3 Minor 

1 Moderate 
B Critical Serious 2 Minor Minor 

3 Negligible 

1 Minor 
C Serious Moderate 2 Negligible Minor 

3 Negligible 

1 Negligible 
D Minor Minor 2 Negligible Negligible 

3 Neg l igible 

1 Negligible 
E Negligible Negligible 2 Negligible Negligible 

3 Negligible 

The following numerical ranges define the risk categories : 

• Critical - 0.1 to 1.0, weight = 50,000 
• Serious - 1 X 10-2 , weight = 1,500 
• Moderate - 1 X 10-3

, 1 x 10-2
, weight = 500 

• Minor - 1 x 10-5 to 1 x 10-3 , weight = 20 
• Negligible - less than 1 x 10-5

, weight = 1 

Special considerations were made related to the 200 Area investigations 
as compared to the 100 Area investigations. The 100 Area facilities contain 
hazardous materials, including passive radioactive material. No operating 
components or systems are required in these facilities. · However, many of the 
200 Area facilities have operating systems required for maintaining 
radioactive material confinement. Because of this difference, some additional 
hazard factors were considered while making the assessment. These differences 
are augmented in the original team checklists. 

Additional factors were identified using a MLD. Use of an MLD is a 
deductive and structured way to identify unplanned events and unsafe 
conditions that can lead to undesired events. Use of the MLD is a process 
that was developed for use in Probabilistic Risk Assessments to ensure 
completeness related to identifying events . In the 200 Area buildings, the 
undesired event is release of radioactive or other hazardous material . The 
MLD and corresponding checklist considerations are provided in Appendix B. 
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GLOSSARY 

DEFINITIONS OF TERMs*** 

Activity. The use, generation, treatment , storage, disposal , release , or 
transport of regulated substances . 

Ballasts. The primary electric components of fluorescent light fixtures 
that are generally located within the fixture under a metal cover plate. The 
ballast units are generally composed of a transformer to reduce the incoming 
voltage, a small capacitor (which may contain polychlorinated byphenyls 
[PCB]), and possibly a thermal cut-off switch and/or safety fuse. These 
components are surrounded by a tar-like substance that is designed to muffle 
the noise inherent in the operation of the ballast . There may be 
approximately 1 to 1.5 oz of PCB fluid in the capacitor itself . 

Building. A structure created to shelter any form of human activity . At 
the Hanford Site, buildings may include reactor bu i ldings, and office 
buildings, e.g., 2750 Building, 222-S Laboratory Building , etc. 

Chemical. 

Any organic or inorganic substance except: 

1. Any tobacco product 

2. Any source material, special nuclear material , or by- product 
material . 

3. Any firearms, shells, or cartridges. 

4 . Any food, food additive, drug, cosmetic, or device , when used for 
its intended purpose. 

Continuous Monitoring System. Real-time measurement of liquid, gaseous, 
and/or airborne effluents and contaminants using an in situ mea~urement 
system. 

Decommissioning. Actions taken to reduce the potential health and safety 
impacts of DOE-controlled contaminated facilities . Actions could include 
stabilizing, reducing, or removing radioactivity or demolishing the 
contaminated facilities. 

Decontamination. The removal of radioactive or hazardous contamination 
from facilities, equipment, or soils by washing, heating, chemical or 
electrochemical treating, mechanical cleaning , or other techniques. 

Demolition. Any activity intended to destroy a structure. 

Disposal. Discharging, discarding, or abandoning dangerous wastes, or 
the treatment, decontamination, or recycling of such wastes once they have 

***source: WHC-CM-7-5, Environmental Compliance . 
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been discarded or abandoned. This includes the discharge of any dangerous 
wastes into or on any land, air, or water. This definition also includes 
radioactive materials. 

Disposal Facility. Any facility or part of a facility where hazardous 
and/or radioactive waste is intentionally placed or where any land or water 
waste will remain after closure. 

Emission. Any pollutant subject to regulations that is emitted into the 
atmosphere. 

Facility. A processing plant, tank farm , shop, laboratory, powerhouse, 
or guardhouse. Including all contiguous land and structures, other 
appurtenances, and improvements on land used for _ recycling, reusing, 
reclaiming, transferring, storing, treating of dangerous waste (including 
treatment , storage and disposal sites as well as groundwater wells). 

Hazardous Material. 

Includes any of the following : 

1. Any hazardous substance identified in 40 CFR 302 .4 

2. Any extremely hazardous substance identified in 40 CFR 355, 
Appendix A 

3. Any dangerous waste regulated in WAC 173-303 

4. Any Washington State Department of Ecology (Ecology) hazardous 
substance 

5. Oil and petroleum products . 

High efficiency particulate air (HEPA} filter. To qualify as a HEPA , a 
filter must achieve an efficiency of 99.97 percent under laboratory conditions 
and 99.95 percent after installation for the removal of airborne particulates 
greater than 3 x 10·5 cm (0.3 microns). 

Intact and nonleaking PCB small capacitors are not regulated for disposal 
under the Toxic Substances Control Act (TSCA) regulations; therefore, 
nonleaking PCB light ballasts are not regulated for disposal. While these 
small capacitors are not regulated for disposal under the TSCA regulations , 
they are regulated by the Washington State Dangerous Waste regulations . The 
WHC management practices require that these intact, nonleaking PCB small 
capacitors be handled either as a dangerous waste or as a PCB waste. 

Hot spot contamin~tion . A spot or quantity of contamination less than 
1 cubic cm in volume, or a real contamination less than 15 square cm in area . 
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Oil. Includes oil of any kind or in any form including, but not 
limited to, petroleum, fuel oil, sludge, oil refuse, and oil mixed with 
wastes. 

Operations. The contractor organization responsibl e for operating plants 
and facilities. 

PCB-contaminated items. Transformers, circuit breakers, switch-gear, 
reclosers, voltage regulators, etc., that contain PCBs i n concentrations of 
50 p/M or greater, but less than 500 p/M. 

PCB materials. Oils, liquids, rags, absorbent materials, etc., that 
contain PCBs in concentrations of 2 p/M (or 1 p/M depending on test method) or 
greater. 

Piping. All piping including valves, elbows, joints, flanges, and 
flexible connectors through which regulated substances flow . 

Plutonium processing and handling facility. Any facility constructed 
primarily to process plutonium (including 238Pu) and handles in-process 
plutonium. 

Plutonium storage facility. Any facility constructed to store strategic 
(category I) quantities of plutonium. 

Polychlorinated biphenyls (PCB). Substituted derivatives of the compound 
biphenyl in which from one to ten of the hydrogen atoms have been replaced by 
chlorine. 

Retired facilities. Surplus facilities include all facilities that have 
been accepted into a decommissioning program. 

Release. Any spilling, leaking, pumping, pouring, emitting, emptying, 
discharging, injecting, escaping, leaching, dumping, or disposing of any 
material into the environment. A "release" to the e~vironment includes 
accidental or intentional discharges of any materials that are not wholly 
contained in a building or similar structure (40 CFR 302). Examples of 
releases to the environment include: 

1. Direct release to a land surface or body of water. 

2. Releases to ambient air either directly or by way of facility 
ventilation systems. 

3. Releases to liquid effluent systems. 

4. Releases of a hazardous substance into a secondary containment 
system that is open to the atmosphere (not wholly contained within a 
building or similar structure). 

5. Releases from storage or shipping containers when such releases 
result in a loss of material as described in items 1, 2, 3, or 4 
above. 

6. Spread of contamination from a disposal site. 
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7. Stockpiling of a hazardous substance in an unenclosed containment 
structure . An unenclosed containment structure is any surface 
impoundment, lagoon, tank, container, or other holding device that 
has an open side which allows the contained materials to be directly 
exposed to the ambient environment . 

Routine survey. A method used on a regular basis to detect the release, 
disposal, or presence of radioactive materials or hazardous substances under a 
specific set of conditions to determine actual or potential hazards. Such an 
evaluation may include, but is not limited to , tests, physical examinations, 
and measurements of radiation or concentrations of materials . 

Shall . Verb that designates requirements that are mandatory based on 
applicable environmental statutes and regulations, DOE Orders, and WHC policy . 

Should . Verb that designates a guideline or goal, not a requirement . 

Solid waste. Materials are solid waste if they are (1) abandoned by 
being disposed of, burned, or incinerated, or (2) accumulated , stored, or 
treated (but not recycled) before (or in lieu of) being abandoned by being 
disposed of, burned, or incinerated. In addition, a solid waste includes any 
material considered to be inherently waste-like. 

Standard. A specified set of rules or conditions concerned with the 
classification of components; delineation of procedures; definition of terms; 
designation of materials, performance, design, or operations; or measurements 
of quality in describing materials, products, systems, services, or practices . 
A standard is more general than a procedure or specification and more specific 
than a criterion. 

Transuranic waste. Without regard to source or form, radioactive waste 
that at the end of institutional control periods is contaminated with 
alpha-emitting transuranium radionuclides with half-lives greater than 
20 years and concentrations greater than 100 nCi/g (3,700 Bq/g) . 

Waste. Those solid wastes that exhibit any of the characteristics of 
hazardous waste identified in 40 CFR 261, Subpart C (ignitible, corrosive, 
reactive, toxic, acutely hazardous or acutely toxic) or 40 CFR 261, Subpart D, 
"Lists of Hazardous Waste." 
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APPENDIX A 

100 AND 200 AREA CHECKLISTS 

Al.O INTRODUCTION 

Appendix A contains the checklists for the 100 and 200 Areas. The 
100 Area discipline specific checklists are augmented with the Master Logic 
Diagram (MLD) generated factors for 200 Area facilities that have active 
confinement systems. 

Most surplus facilities that contain radioactive materials on the Hanford 
Site perform this function without additional operating components. For these 
types of facilities, the checklists normally used by the team professionals 
for identification of safety and environmental problems are sufficient. These 
checklists are presented as Items 1, 2, 3, 4, and 5. However, in the case of 
the 200 Area facilities that have active components or systems for maintaining 
material confinement, the basic checklists are not adequate, requiring 
consideration of additional hazard factors. Identification of the factors was 
facilitated by constructing an MLD. The factors identified were used to 
augment the discipline specific checklists used in the 100 Areas. 

The MLD is shown in Section 5, the additional hazard factors in 
Section 3, and the resulting checklist considerations in Sect i on 4. These new 
checklist considerations were used by all disciplines. 
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Table Al-1. Retired Facility Decontamination and Decommissioning 
Radiological Hazard Checklist. (sheet 1 of 3) 

FACILITY: DATE: 

EVALUATED? 

A. Review historical survey data 
and correct for decay, as applicable 

B. Current and historical survey data complies with 
DOE Order 5400.5 release requirements (for unrestricted use): 

Exposure Rate: 20 µR/h average 

Surface Contamination: 1 

RAD IONUCLIDES AVERAGE MAX. REMVBL 

Transuran i cs, r 125 r 126 Ra226 

Ac227, Ra22s, Th22s, Thho, Pah1 
NS2 NS3 NS4 

ThNATURAL, sr90, r126, I131, 
Ra223, Ra224, u232 

1 
Th232 

I133, 1,000 3,000 200 

uNATURAL 
1 u 235 , u 238 and decay 5,000 15,000 1,000 

products, alpha emitters 

Beta-gamma emitters (without 5,000 15,000 1,000 
alpha or sgontaneous fission) 
except sr9 and others noted 
above 

1 In dpm/100 cm2 (dpm = disintegrations/minute). 
2 NS= Not specified in DOE Order 5400.5, but DOE Order 5480.11 

specifies 300 dpm/100 cm2 • 

3 NS= Not specified. 
4 NS= Not specified in DOE Order 5400.5, but DOE Order 5480.11 

specifies 20 dpm/100 cm2 
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Table Al-1. Retired Facility Decontamination and Decommissioning 
Radiological Hazard Checklist. (sheet 2 of 3) 

C. The chemical/physical form of the contamination enhances (E), 
decreases (D), or has no effect (N) on the dispersability of 
the contaminant. 

D. Spot surveys confirm va 1 i di ty of survey data in A and B' above. 

POTENTIAL SURVEY AREAS SURVEY 
PERFORMED5 

Metal Storage Basin 

Metal Storage Transfer Area 

Gas Piping Tunnels 

Front Reactor Face 

Rear Reactor Face 

Outside Ancillary Buildings 

Tool Rooms 

Hot Tool Storage Areas 

Sample Rooms 

Inner Rod Room 

Outer Rod Room 

Metal Storage Room 

3X Ball Recovery and Storage Rooms 

Exhaust Fan Rooms 

Process Monitor Rooms 

Elevator 

Control Room 

Maintenance Shops 

E. Estimate relative radiotoxicity of contaminants. 

5 Where Y = Yes, N = No and -N/A = Not applicable. 
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Table Al - 1. Retired Facility Decontamination and Decommissioning 
Radiological Hazard Checklist. (sheet 3 of 3) 

FACILITY: PAGE NO. 

SURVEY INSTRUMENTS: CALIBRATION DATES: BACKGROUND 

1. 
INSTRUMENT NO. 1: INST. NO.I 

2. 
PROBE NO. 1: 

TECHNOLOGIST(S): INSTRUMENT NO. 2: INST. N0.2 

PROBE NO. 2: 

BLDG. LEVEL/ROOM DESCRIPTION READING 
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Table Al-2 . Structural Hazard Checklist . 
(sheet 1 of 3) 

Structural Assessment of 100, 200, 212 Areas 

Facilit~ Descrigtion: 
Date : 

Year Construct.: Time: 

I Bldg. Manager : 

Sketch of investigated part: 

(Cracked or demolished part of structure) 

Building Existing condition Recommendat i on 
elements 

Walls 1. Concrete 
Exterior a. Tilt-up panels . 

b. Cast-in-place. 
c . Precast panels . 

2. Masonry 
a. Block (CMU). 
b. Brick. 

3. Steel frame w/ siding . 
a. Preengineerecr-Bldg. 

4. Wood frame w/ siding . 
5. Other - . 
Exterior walls and I expansion 
joints condition . 

1. Concrete 
Interior a. Cast-in-place. 

b. Tilt-up-panels . 
c. Precast panels . 

2. Masonry 
a. Block (CMU) . 
b. Brick . 

3. Steel frame w/ finish . 
4. Wood frame w/.=.. finish . 
5. Other . 
Interior walls and I expansion 
joints condition . 

A-1 1 
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Table Al-2. Structural Hazard Checklist . 
(sheet 2 of 3) 

1. Metal type . 
2. Built-up type . 
3. Single- ply type 
4. Urethane. -
5. Asphalt shingle. 
6. Other 
Roofing c-on_d.,..,i...,.t .... i-on-.-

1. Reinforced concrete slab. 
2. Precast concrete plank. 
3. Prestressed concrete plank and 

deck . 
4. Composite concrete slab. 
5. Steel with concrete fill. 
6. Steel. 
7. Composite steel . 
8. Plywood. 
9. Other 
Decking c-on_d,..,.i..,..t ..... io_n_ . 

1. Concrete 
a. Waffle slab. 
b. Concrete beam . 
c. Precast concrete plank. 

2. Masonry beam. 
3. Steel 

a. Framework type_. 
b. Joists. 
c. Trusses. 

4. Wood 
a. Joists. 
b. Manufactured joists 

Type . ---c. Beams type . 
5. Other ____ -:~---
Roof structure condition. 

1. Gyp bg (framed). 
2. Gyp bd (suspended). 
3. Plaster (framed). 
4. Plaster (suspended). 
5. Metal type --,---.-6. Suspended acoustical ceiling 

title. 
7. Other . 
Ceiling c-on_d.,..,i...,.t .... i-on-.--
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Table Al-2. Structural Hazard Checklist . 
(sheet 3 of 3) 

1. Concrete walls . 
2. Masonry walls. 
3. Concrete framework. 
4. Steel framework. 
5. Wood framework. 
Roof supporting structure 
condition . 

A. Decking 
1. Reinforced concrete slab. 
2. Precast concrete plank. 
3. Prestressed concrete plank 

and deck . 
4. Composite concrete slab . 
5. Steel decks . 
6. Steel with concrete fill. 
7. Composite steel. 
8. Plywood. 
9. T&G wood plank. 

10 . Other . 
B. Framing -----

1. Concrete 
a. Waffle slab . 
b. Post and beams. 
c. Precast plank. 

2. Masonry beams 
3. Steel 

a. Framework type _ _ . 
b. Joists. 
c. Trusses. 

4. Wood 
a. Joists. 
b. Manufactured joists . 
c. Beams type __ . 
d. Other 

Floor condition-.---

Facility includes: 

CMU ~ Concrete masonry unit 
T&G = Tongue and groove 
REMARKS: (References of previous investigation) . 
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Table Al-3. Retired Facility Environmental Risk Evaluation Checklist . 
(sheet 1 of 2) 

The following checklist is intended to help determine the potential for 
environmental releases that are included in the scope of this risk evaluation. 

1. Are nonradioactive airborne emissions possible? 

2. 

3 . 

4. 

5. 

A. Does the facility contain operational point 
sources such as stacks, vents, etc. that could 
result in the emission of a regulated pollutant? 

Are radioactive airborne emissions possible? 

A. Does the facility contain operational point sources such as 
stacks, vents, etc . that could result in the emission of a 
radioactive effluent? 

Does the facility contain significant amounts of smearable radioactive 
contamination? 

A. Do pathways (e.g., openings around doors, deteriorated walls, open 
pipes, etc.) exist that would allow for the release of radioactive 
materials? 

Are nonradioactive liquids present? 

A. Storage tanks 
B. Containers 
C. Sinks 
D. Basins and reservoirs 
E. Piping 

Are oils or petroleum products present? 

A. Piping, pumps, motors, equipment reservoirs, bearing housings , 
etc. 

B. Storage tanks 
C. Containers (e.g., maintenance supplies, grease , oi l cans , gas 

cans, etc.) 
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Table Al-3 . Retired Facility Environmental Risk Evaluation Checklist . 
(sheet 2 of 2} 

6. Are radioactive liquids present? 

A. Storage tanks 
B. Canta i ners 
C. Sinks 
D. Basins and reservoirs 
E. Piping 
F. Sumps 

7. Are radioactive solid wastes being stored in a manner that could result 
in a release to the environment? 

A. Storage area condition 
B . Radiation waste container condition 
C. Radiation contaminated equipment 

8 . Are hazardous materials present in the facility? 

A. Chemical residues 
B. Old chemical products with no identifiable use 
C. Lead management program 
D. Storage tanks 
E. Containers 
F. Piping-
G. Friable asbestos 
H. Unknown substances 
I. Mercury 

9. Are mixed wastes in the facility being stored in a manner that could 
result in a release to t he environment? 

A. Radiation contaminated lead. 

10. Is there biological (e.g . , birds, rodents , etc . ) intrusion that could 
result in a release to the environment? 

A. Bird debris 
B. Insects 
C. Rodent debris 
D. Bats 
E. Snakes 

11 . Is there information available f rom previous inspections? 

A- 16 
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Table Al-4. Risk Evaluation Team Electrical Checklist . (sheet I of 2) 

I . Electrical system documentation 

A. Single line drawing? 

B. Fault or coordination study? 

C. Information from previous inspections? 

I I . Lock and tag 

III . Master equipment list? 

A. Preventive maintenance and frequencies? 

IV . Distribution transformer and -other equipment sized appropriate for load? · 

V. Condition of service entrance conductors? 

VI . Serv1ce entrance and feeders 

A. Physical condition 

I . General 
a. Cleanliness of equipment? 
b. Illumination for operation? 
c. Illumination for maintenance? 
d. Clear working space? 

2. Specific 
a. Insulation resistance test? 
b. Infrared examination of connections? 

B. Size? 

VII . Service disconnect clearly identified? 

VIII . System grounding 

A. System intact? 

B. Physical condition? 

C. Appropriate for service size? 

A-17 
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Table Al-4. Risk Evaluation Team Electrical Checklist . (sheet 2 of 2) 

IX. Equipment grounding? 

A. All energized equipment grounded? 

B. All metal parts not likely to become energized grounded? 

C. Condition of ground connections? 

X. Raceways and boxes 

A. Condition 

B. Containment integrity 

• C. Exposed conductors? 
=r= 
c::1 XI . Distribution centers m ·--~- A. Condition 

B. Enclosure integrity 

C. Labels, indicators 

D. Size 

XI I. Load equipment 

A. Operable? 

B. Energized? 

C. Size? 

XIII. Overcurrent protection 

A. Operable 

B. Appropriate 

A- 18 
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Table Al-5. Industrial Safety and Hygiene Checklist for Inspections 
of Decontamination and Decommissioning Facilities . (sheet 1 of 3) 

1. WALKING AND WORKING SURFACES 

A. Available information (previous inspections) . 

B. Guarding floor and wall openings . 

. C. Housekeeping . 

D. Fixed stairways . 

E. Elevated surfaces . 

F. Other slip, trip, and fall hazards . 

~ 2 . MEANS OF EGRESS 
-~ 

A. Available information (previous inspections) . 

B. Exits and exit routes. 

C. Illumination. 

D. Housekeeping. 

3. OCCUPATIONAL HEALTH AND ENVIRONMENTAL CONTROL 

A. Available information (previous inspections). 

B. Ventilation . 

C. Personal protective equipment . 

D. Temperature extremes. 

E. Biological hazards . 

4. HAZARDOUS MATERIALS 

A. Available information (previous inspections) . 

B. Compressed gases. 

C. Flammable and combustible liquids . 

D. Lead, mercury , asbestos, _ and other hazardous materi a 1 s . 
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Table Al-5. Industrial Safety and Hygiene Checklist for Inspect i ons 
of Decontamination and Decommissioning Facilities . (sheet 2 of 3) 

5. GENERAL ENVIRONMENTAL CONTROLS 

A. Available information (previous inspections) . 

B. Sanitation. 

C. Control of hazardous energy . 

6. MATERIALS HANDLING AND STORAGE 

A. Available information (previous inspections) . 

B. Storage of materials . 

.::t- 7. MACHINERY AND MACHINE GUARDING 
c:::! 
C!""i,; 
'=4.,,t.' . ..._ 

~ 
CM 

A. Available information (previous inspections) . 

B. Machine and equipment guarding. 

8. ELECTRICAL 

A. Available i nformation (previous inspections). 

B. Wi ring methods. 

C. Junction boxes, breaker boxes, electrical equipment . 

D. Degradation of systems. 

E. Unobstructed accesses. 

9. CONFINED SPACES 

A. Available information (previous inspections). 

B. Identification . 

C. Monitoring. 

D. Access control . 

10 . TOXIC AND HAZARDOUS SUBSTANCES 

A. Available information (previous inspect i ons.). 

B. Labeling of containers . 

C. Hazard communication . 

A-20 
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Table Al-5. Industrial Safety and Hygiene Checklist for Inspections 
of Decontamination and Decommissioning Facilities. (sheet 3 of 3) 

11. ROOF AND WATER DAMAGE 

A. Available information (previous inspections) . 

B. Damaged areas of roofs. 

C. Areas effected . by leaking water. 

12. FIRE PROTECTION 

A. Available information (previous inspections). 

B. Combustible loading . 

...i' C. Electrical or chemical fire potential. 
Cl 
~ 
. '"f; ,.::, __ 

~ All :inspections will be conducted in accordance with the Occupational Health 
and Safety requirements of Code of Federal Regulatjons, r;tle 29 (29 CFR), and 
WHC-CM-4-3, Volumes 1 and 2. 1 

129 CFR, 1992, Code of Federal Regulatjons, as amended . 

WHC-CM-4-3, Industrjal Safety Manual, Volume 1, "Safety Standards," 
Volume 2, "Safety Guides," Westinghouse Hanford Company, Richland, Washington. 
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A2.0 MASTER LOGIC DIAGRAM DEVELOPMENT 

The MLD method, like fault tree analysis, is a deductive technique that 
focuses on one particular undesired event (in this case radioactive release) 
and provides a system for determining the cause of that event. The model 
consists of events connected by gates. The gates define the interrelationship 
between events below the gate, such as "and" or "or" logic. 

The MLD itself is a graphical model and is constructed in strictly 
defined levels with the undesired event being the top event or level 1. The 
use of levels is an ordering technique with a strategy of obtaining 
completeness at each level. With each succeeding level, the combination of 
events that can lead to the top event gain greater and greater specificity. 
In the MLD used for this study, seven levels were defined. The first level 
was the release of radioactive material. The second level defined the 
physical form of the material being released. Whether the material had its 
own containment is addressed in the third level. The fourth and fifth levels 
define the escape path character (direct or indirect) and its termination 
point (external atmosphere, soil, or redistribution within the building). The 
sixth level split the causes of release into low or high energy. The seventh 
level developed the various release causes such as fire, water movement, or 
simple breach in the structure. The actual MLD is presented in Section 5.0. 
Please note that the MLD begins on page A-27, but the header on the page shows 
sheet 1 of 61. This was done to allow use of the transfer points (triangle 
with a page number). The referenced page number corresponds to the sheet 
number. 
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A3.O HAZARD FACTORS DEVELOPED FROM THE 
MASTER LOGIC DIAGRAM 

As indicated above~ by itself the facility leak tightness may not be 
sufficient to prevent significant quantities of material from escaping. 
Proper air pressure balance is required to prevent movement of material out of 
the facility or from area to area within the facility. This requires an 
intact building structure and an operating ventilation system comprised of 
fans, ducts, dampers, seals, and "filters. The following factors were 
identified as being important to maintaining material confinement: 

1. Building structure integrity loss 

a. Roof panel failure 
b. Doors left open or failing to open 
c. Windows left open or failing to open 
d. Failure of pipes or drains leading to uncontaminated areas or 

the environment 
e. Wall cracking, open joints, or catastrophic failure . 

2. Ventilation system failure 

a. Loss of fan power 
b. Significant damage that mechanically disables the fans 
c. Filter failure 
d. Seal failure 
e. Venti)ation path plugging or breach. 

3. Type and quantity of radioactive material 

a. Liquid 
b. Powder 
c. Solid 
d. External or internal exposure hazard . 

4. Initiating events 

The conditions listed under 1 and 2 above may be pre-existing or may 
occur as a result of natural or man caused forces. Pre-existing 
conditions are noted in the findings. Effects of natural or man 
caused forces must be estimated. Some of these forces include the 
following: 

a. Tornado or high wind 
b. Internal or external explosion 
c. Internal fire 
d. Large object drop from cranes 
e. Large object falling, such as a crane or roof panel 
f. Movement of significant quantities of water. 

In addition to these forces, human error can disrupt confinement 
integrity by inadvertently leaving doors or access ways open or by 
causing power failures that disrupt air pressure balance . In all 
cases, the effects should· be evaluated assuming the fans have failed 
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as well as assuming the fans continue to operate. In some cases, 
the fan operating situation may produce worse effects than if the 
fans failed . 

A-26 
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A4.0 DISCIPLINE SPECIFIC CONSIDERATIONS 

The items listed under Section 3, factor 2 above should be kept in mind 
by all team members when evaluating a facility. Although not specifically 
identified by the MLD, there are some specific hazards that individual 
disciplines will be looking for that can be implied from the MLD. These are 
as follows: 

1. El ectri ca 1 

a. Considerations of situations where failure of nonqualified 
equipment can cause the failure of engineered safety features 

b. Maintenance practices (preventive maintenance or the lack 
thereof, age of equipment, etc . ) 

2. Structural 

3. 

a. Pre-existing leakage paths (pre-existing cracks or holes large 
enoug~ to permit radioactive material movement) 

b. Stru~tural failures that impact equipment, wiring, or other 
parts of the facility structure or ventilation system 
(including considerations of l.b above) 

Radiation protection 

a. Quantity and type of radioactive material present 

b. Dispersability of the radioactive material 

c. Effects of fires, explosions, or other energy release events on 
the dispersability of materials 

d. Mitigative effects (or lack thereof) of filters in preventing 
release of dispersed material 

e. Consideration of the possible effects of inadvertent 
critical ities. 

4. Industrial safety and environmental protection 

a. Presence of chemicals or combinations of chemicals that are 
corrosive, flammable, or explosive that can produce structural 
damage or equipment failure 

b. Presence of fuel sources for significant fires 

c. Factors that could allow fires in ducting 
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d. Presence of significant quantities of hazardous chemicals in 
reservoirs, pipes, tanks, etc . 

e. Water leakage from roofs or supply piping that can move 
contamination . 

A-28 
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A5.0 MASTER LOGIC DIAGRAM (sheet 3 of 61) 
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AS.O MASTER LOGIC DIAGRAM · (sheet 4 of 61) 
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AS.O MASTER LOGIC DIAGRAM (sheet 10 of 61) 
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AS •. O MASTER LOGIC DIAGRAM (sheet 11 of 61) 
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AS.O MASTER LOGIC DIAGRAM (sheet 61 of 61) 

THE POWDER ESCAPE 
PATH TERMINATES IN 

AN OCCUPIED PORTION 
OF THE FACILITY 

THE ENERGY 
AVALASLE FOR THE 
POWDER RB.EASE 

EVENT IS LOW 

G2e10VF 

BREACH AU.OWS 
POWDER RB. VIA 
VENTII. TO OCCUP 

FACIL 

H4122VFL 

A- 89 

Tl-tE ENERGY 
AVAILABLE FOR THE 

POWDER Ra.EASE 
EVENT IS HIGH 

G2e20VF 

STRUCT COLI.APSE 
CAUSES POWDER Ra 
VIA VENTlL TO OCCUP 

FACIL 



• 
""'-"'-

.....i" 
<=l 
c;n 
·~ 

.::-n 
en 

WHC-EP-0619 VOLUME 3 

This page intentionally left blank . 

A-90 

• 



WHC-EP-0619 VOLUME 3 

APPENDIX B 

RISK INDEX WORKSHEETS 
-~-

8-1 



• 
::r
e::) 
~ 
-~ 

C'l""J 
en 

WHC-EP-0619 VOLUME 3 

This page intentionally left blank . 

B-2 



:::r 
c:::l 
-~ 

- , ·"::,;:. 

~ 
en-

WHC-EP-0619 VOLUME 3 

CONTENTS 

B1.0 RISK INDEX WORKSHEET FOR 100 AREA FACILITIES 

TABLES: 

8-1 
B-2 
B-3 
B-4 
B-5 
B-6 
B-7 
B-8 
B-9 
B-10 
B-11 
B-12 
B-13 
B-14 
B-15 
8-16 
8-17 
B-18 
8-19 
8-20 
8-21 
B-22 
B-23 
8-24 
8-25 
B-26 
8-27 
8-28 
8-29 
8-30 
8-31 
B-32 
8-33 
8-34 
8-35 
B-36 
8-37 
B-38 
B-39 
8-40 
8-41 
8-42 

103-B Riggers Loft . . .. .. . 
104-82 Tritium Laboratory . . . . 
105-B Reactor Building . . . .... 
185/190-B Water Treatment and Main Pump House 
190-8 Tunnel/Annex ..... . 
1701-BA Exclusion Area Badge House 
105-C Reactor Building 
183-C Filter Plant 
1702-C Badge Ho4se ... . 
1714-C Solvent Storage .... . 
103-D Fresh Metal Storage Building 
105-D Reactor Building . . . 
116-D Reactor Exhaust Stack .. 
105-DR Reactor Building . . 
116-DR Reactor Exhaust Stack .. 
117-DR Exhaust Air Filter Building 
119-DR Exhaust Air Sample Building 
1702-DR Area Badge House 
105-F Reactor Building 
108-F Biology Laboratory 
183-F Clearwell 
1701-FA Gate House 
105-H Reactor Building 
1713-H Warehouse ... .. 
167-K Cross-tie Tunnel Building . 
182-K Emergency Water Reservoir and Pump House 
105-KE Reactor Building . . . 
110-KE Gas Storage Building . 
115-KE Gas Recirculation Building . 
116-KE Reactor Exhaust Stack .. 
117-KE Exhaust Air Filter Building 
1702-KE Badge House . . . . . 
1713-KER Warehouse . . . .. 
105-KW Reactor Building ..... . 
115-KW Gas Recirculation Building . 
116-KW Reactor Exhaust Stack .. 
117-KW Exhaust Air Filter Building 
165-KW Power Control Building 
1702-KW Badge House . 
1714-KW Warehouse . . . 
183-KW Filter Plant ... 
190-KW Process Water Pump House 

B-3 

B-1 
8-2 
8-3 
8-4 
8-5 
8-6 
8-7 
B-8 
8-9 

B-10 
B- 11 
8-12 
B-13 
B-14 
B-15 
B-16 
B-17 
B-18 
B-19 
B-20 
B-21 
B-22 
8-23 
B-24 
B-25 
B-26 
B-27 
B-28 
B-29 
B-30 
B-31 
B-32 
B-33 
B-34 
B-35 
B-36 
B-37 
B-38 
B-39 
8-40 
B-41 
B-42 



WHC-EP-0619 VOLUME 3 

82.0 RISK INDEX WORKSHEETS FOR 200 AREA FACILITIES 

TABLES: 

B-43 205-A Solvent Handling Facility . 
B-44 224-B Office and Canyon Building 
B-45 215-C Storage Building . . 
B- 46 212-N Fuel Storage Facility . 
B- 47 212- P Fuel Storage Building . 
B-48 212- R Fuel Storage Building . 
B-49 202-S Canyon Building ....... . 
B-50 233-S Plutonium Concentration Facility 
B-51 233-SA Exhaust Filter Building ... . 
B-52 276-S Solvent Handling Building . . . . 
B-53 291-S Exhaust Fan Facility ..... . 
B-54 292-S Jet Pit House ........... . 
B-55 293~S Offgas Treatment and Recovery Building 
B-56 2711-S Stack Monitoring Building .. . 
B-57 2715-S Storage Building ....... . 
B-58 2718-S Sand Filter Sampler Building .. 
B-59 2904- SA Cooling Water Sampler Building 
B- 60 S Plant Butler Building ..... . 
B- 61 241 - SX- 401 Process Control Building 
B-62 241-SX-402 Process Control Building 
8-63 221-U Canyon Building ... ; .. . 
8-64 271-U Office Building ...... . 
8-65 276-U Solvent Handling Building .. 
B-66 291-U Exhaust Fan Facility . . .. 
B-67 292-U Stack Gas Monitoring Building 
B-68 232-Z Plutonium Incinerator Facility 

B-4 

B-43 
B-44 
B-45 
B- 46 
B-47 
B-48 
8-49 
8-50 
8-51 
B-52 
B-53 
8-54 
8-55 
B-56 
B-57 
B-58 
8-59 
B-60 
8-61 
B-62 
B-63 
B-64 
B-65 
B-66 
B-67 
B-68 
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Hazard Category 

Falling . 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq,erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocat ion 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biologica l 

Teq,erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oi l /products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

- . - 1ggers 0 . B 1 103 BR " L ft 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
None 

None 

X 
None 

None 

None 

None 

X 
None 

None 

X 
None 

None 

None 

None 

None 

None 

None 

0 1 1 0 2 
0 1500 250 0 2 1752 

5 to 10 Years 
Cr i tical Serious Moderate Minor Negligible 

X 
None 

None 

X 
None 

X 
None 

None 

None 

None 

None 

X 
None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
1 

I 
1 

I 
0 

I 
2 

I I 0 1500 250 0 2 1752 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

Table B-2. 104-B2 Tritium Laboratory. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

None 

None 

None 

None 

X 
None 

None 

None 

None 

None 

None 

None 

None 

X 
None 

None 

None 

None 

None 

I 
0 

I 
0 

I 
0 

I 
0 

I 
2 

I I 0 0 0 0 2 2 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

None 

None 

None 

None 

X 
None 

None 

None 

None 

None 

None 

None 

None 

X 
None 

None 

None 

None 

None 

I 
0 

I 
0 

I 
0 

I 
0 

I 
2 

I I 0 0 0 0 2 2 

8-6 
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Table 8-3. 105-8 Reactor Building. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike X 
Drowning/suffocation X 
Electric shock X 
Exposure, to radiation X 
Exposure to asbestos X 
Exposure to lead X 
Exposure to mercury X 
Exposure to chemicals X 
Biological X 
T~erature extremes X 
Fire X 
Explosion X 
Release of radiation X 
Release of asbestos X 
Release of lead X 
Release of mercury X 
Release of oil/products X 
Release of chemicals X 
Totals 1 0 2 7 9 
Risk 50000 0 500 140 9 50649 

5 to 10 Years 
Hazard Category Critical Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike X 
Drowning/suffocation X 
Electric shock X 
Exposure to radiation X 
Exposure to asbestos X 
Exposure to lead X 
Exposure to mercury X 
Exposure to chemicals X 
Biological X 
T~erature extremes X 
Fire X 
Explosion X 
Release of radiation X 
Release of asbestos X 
Release of lead X 
Release of mercury X 
Release of oil/products X 
Release of chemicals X 
Totals 1 1 3 7 7 
Risk 50000 1500 750 140 7 52397 

8-7 



:::r 
~ 
En 
~ 

I 

I 

a e - . T bl B 4 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

- a 185/190 B Wt er T t rea men t an d M am p ump H ouse. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 
X 

None 

None 

X 
None 

None 

None 

X 
None 

None 

None 

None 

X 
None 

X 
None 

X 

I 
0 

I 
0 

I 
1 I 4 

I 
3 

I I 0 0 250 80 3 333 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 

X 
None 

None 

X 
None 

None 

None 

X 
None 

None 

None 

None 

X 
None 

X 
None 

X 

I 
0 

I 
1 

I 
1 

I 
4 

I 
2 

I I 0 1500 250 80 2 1832 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

Table 8-5. 190-8 Tunnel/Annex. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

X 
None 

None 

X 
None 

None 

None 

X 
None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
0 

I 
2 

I 
1 

I 
2 

I I 0 0 500 20 2 522 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 

X 
None 

None 

X 
None 

None 

None 

X 
None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
1 

I 
1 

I 
1 I 2 

I I 0 1500 250 20 2 1772 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemical s 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure t o asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

- XC 1701 BA E l us10n A rea B d a 1ge H ouse. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

None 

X 
None 

X 
None 

None 

None 

None 

None 

None 

None 

X 
None 

None 

None 

None 

None 

None 

None 

I 0 

I 
1 

I 
0 

I 
2 

I 
0 I I 0 1500 0 40 0 1540 

5 to 10 Years 
.Critical Serious Moderate Minor Negligible 

None 

X 
None 

X 
None 

None 

None 

None 

None 

None 

None 

X 
None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
1 

I 
0 

I 
2 

I 
0 

I I 0 1500 0 40 0 1540 
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T bl B 7 105 CR t B . ld. a e - . - eac or Ul ,ng. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike X 
Drowning/suffocation X 
Electric shock X 
Exposure to radiation X 
Exposure to asbestos X 
Exposure to lead X 
Exposure to mercury X 
Exposure to chemicals X 
Biological X 
Temperature extremes X 
Fire X 
Explosion X 
Release of radiation X 
Release of asbestos X 
Release of lead X 
Release of mercury X 
Release of oil/products X 
Release of chemicals X 

I 
Totals 

I 
0 

I 
2 

I 
2 

I 
6 

I 
9 

I I Risk 0 3000 500 120 9 3629 

5 to 10 Years 
Hazard Category Critica l Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike X 
Drowning/suffocation X 
Electric shock X 
Exposure to radiation X 
Exposure to asbestos X 
Exposure to lead X 
Exposure to mercury X 
Exposure to chemicals X 
Biolog i cal X 
Temperature extremes X 
Fire X 
Explosion X 
Release of radiation X 
Release of asbestos X 
Release of lead X 
Release of mercury X 
Release of oil/products X 
Release of chemicals X 
Totals 2 0 3 6 8 

Risk 100000 0 750 120 8 100878 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

Table 8-8. 183-C Filter Plant. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

X 
None 

X 
X 

None 

None 

X 
X 

None 

None 

None 

X 
X 

None 

None 

X 
X 

I 
0 

I 
0 

I 
3 

I 
3 

I 
5 

I I 0 0 750 60 5 815 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 

X 
None 

X 
X 

None 

None 

X 
X 

None 

None 

None 

X 
X 

None 

None 

X 
X 

2 0 2 3 4 
100000 0 500 60 4 100564 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Fal Ling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

- . - age ouse. B 9 1702 CB d H 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

None 

X 
None 

X 
None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

. None 

None 

I 
0 

I 
1 

I 
0 

I 
0 

I 
1 

I I 0 1500 0 0 1 1501 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

None 

X 
None 

X 
None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
1 

I 
0 

I 
1 

I 
0 

I I 0 1500 0 20 0 1520 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq)erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

T bl 8 10 a e - . - 0 ven orage. 1714 C S 1 t St 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

None 

None 

None 

X 
None 

X 
None 

None 

None 

None 

None 

None 

None 

None 

X 
None 

None 

None 

None 

I 
0 

I 
1 

I 
0 

I 
0 

I 
2 

I I 0 1500 0 0 2 1502 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

None 

None 

None 

X 
None 

X 
None 

None 

None 

None 

None 

None 

None 

None 

X 
None 

None 

None 

None 

0 1 0 0 2 
0 1500 0 0 2 1502 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 
Exposure to mercury 

Exposure to chemicals 

Biological 

T~erature extremes 

Fire 
Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals -
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~erature extremes 

Fi re 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oi l /products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

103 D F - res e a h Mt l St orage Ul ,ng. B . ld. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
None 

None 

None 

None 

None 

None 

None 

X 
None 

None 

None 

None 

None 

None 

None 

None 

None 

X 
0 0 1 0 2 
0 0 250 0 2 252 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X None 

None 

None 

None 

None 

None 

None 

None 

X 
None 

None 

None 

None 

None 

None 

None 

None 

None 

X 

I 
0 

I 
1 

I 
0 

I 
0 

I 
2 I I 0 1500 0 0 2 1502 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Tetals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

T bl B 12 105 DR t B . ld. a e - . - eac or Ul ,ng. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 
X 

X 
X 

X 
X 

None 

X 
X 
X 

X 
X 

X 
X 
X 

None 

X 
X 

1 1 2 7 6 
50000 1500 500 140 6 52146 

5 to 10 Years 
Critical- Serious Moderate Minor Negligible 

X 
X 

X 
X 

X 
X 
X 

None 

X 
X 
X 

X 
X 

X 
X 
X 

None 

X 
X 

2 0 3 7 5 
100000 0 750 140 5 100895 
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WHC-EP-0619 VOLUME 3 

Table 8-13 . 116-D Reactor Exhaust Stack. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor Negligible 

Falling None 

Struck-by/strike None 

Drowning/suffocation None 

Electric shock None 

Exposure to radiation None 

Exposure to asbestos None 

Exposure to lead None 

Exposure to mercury None 

Exposure to chemicals None 

Biological None 

Tl!ll1)erature extremes None 

Fire None 

Explosion None 

Release of radiation None 

Release of asbestos None 

Release of lead None 

Release of mercury None 

Release of oil/products None 

Release of chemicals .None 

I 
Totals 

I 
0 

I 
0 

I 
0 

I 
0 

I 
0 

I I Risk 0 0 0 0 0 0 

5 to 10 Years 
Hazard Category Critical Serious Moderate Minor Negligible 

Falling None 

Struck-by/strike None 

Drowning/suffocation None 

Electric shock None 

Exposure to radiation None 

Exposure to asbestos None 

Exposure to lead None 

Exposure to mercury None 

Exposure to chemicals None 

Biological None 

Tl!ll1)erature extremes None 

Fire None 

Explosion None 

Release of radiation None 

Release of asbestos None 

Release of lead None 

Release of mercury None 

Release of oi I/products None 

Release of chemicals None 

I 
Totals I 0 I 0 

I 
0 

I 
0 

I 
0 

I I Risk 0 0 0 0 0 0 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fi re 

Explosion 

Release of radiat ion 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Tab 1 e B-

WHC-EP-0619 VOLUME 3 

1 4. 10 5 D - R Reactor Ul lnQ. B ·1d. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 
X 

X 
X 

. X 
X 
X 
X 
X 
X 

2 2 2 5 8 
100000 3000 500 100 8 103608 

5 to 10 Years 
Critical Serious Moderate Minor Negl igible 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

3 1 3 4 8 
150000 1500 750 80 8 152338 
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Table 8-15. 116-DR Reactor Exhaust Stack. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor 

Falling X 
Struck-by/strike X 
Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Tefl1)erature extremes 

Fire 
Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

I 
Totals 

I 
0 

I 
0 

I 
0 

I 
2 

Risk 0 0 0 40 

5 to 10 Years 
Hazard Category Critical Serious Moderate Minor 

Falling X 
Struck-by/strike X 
Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Tell1)erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

0 1 0 1 
II Risk 0 1500 0 20 

8-19 

Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 
None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I I 0 40 

Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

0 
0 1520 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiat i on 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oi l/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

- X 117 DRE h aus t A. 1r F·1t l er Ul mg. B 0 ld. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
0 

I 
0 

I 
0 

I 
0 

I I 0 0 0 0 0 0 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

None 

None 

None 
. 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
0 

I 
0 

I 
0 

I 
0 

I I 0 0 0 0 0 0 
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Tab 1 e B-17. 

Hazard Catego_ry 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

119-DR Ex h aust A. S ,r amp e Ul ,ng. 1 B . 1 d. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
0 

I 
0 I 0 

I 
0 

I I 0 o. 0 0 0 0 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
0 

I 
0 

I 
0 

I 
0 

I I 0 0 0 0 0 0 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 
Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

- . - rea a 1ge ouse. B 18 1702 DR A B d H 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
0 

I 
0 

I 
2 

I 
0 

I I 0 0 0 40 0 40 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
0 

I 
2 

I 
0 

I 
0 I I 0 0 500 0 0 500 
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Hazard Category 

Falling 

Struck-by/stri Ice 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq>erature extremes 

Fire 
Explos ion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq>erature extremes 

Fire 

Explosion 

Release of rad iation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME .3 

a e - . - eactor Ul ,ng. T bl B 19 105 FR B . ld. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

X 
X 

X 
X 

X 
None 

X 
X 
X 

X 
X 

X 
X 
X 

None 

X 
X 

3 0 3 3 8 
150000 0 750 60 8 150818 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 

X 
X 

X 
X 
X 

None 

X 
X 
X 

X 
X 
X 
X 
X 

None 

X 
X 

3 1 3 5 6 
150000 1500 750 100 6 152356 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

Table B-20. 108-F Biology Laboratory. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

None 

X 
None 

X 
X 

None 

None 

X 
X 

None 

None 

None 

X 
X 

None 

X 
None 

I 
0 

I 
0 

I 
2 

I 
4 

I 
4 

I I 0 0 500 80 4 584 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 

None 

X 
None 

X 
X 

None 

None 

X None 

X None 

None 

None 

None 

X 
X 

None 

X 
None 

I 
0 

I 
2 

I 
4 I 0 

I 
4 I I 0 3000 1000 0 4 4004 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Ten1)erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Ten1)erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

Table B-21. 183-F Clearwell. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
0 

I 
1 

I 
0 

I 
0 

I I 0 0 250 0 0 250 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 I 0 

I 
1 I 0 I 0 

I I 0 0 250 0 0 250 
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WHC-EP-0619 VOLUME 3 

Table B-22. 1701-FA Gate House. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor Negligible 

Falling None 

Struck-by/strike None 

Drowning/suffocation None 

Electric shock None 

Exposure to radiation None 

Exposure to asbestos None 

Exposure to lead None 

Exposure to mercury None 

Exposure to chemicals None 

Biological None 

Temperature extremes None 

Fire X 
Explosion None 

Release of radiation None 

Release of asbestos None 

Release of lead None 

Release of mercury None 

Release of oi l/products None 

Release of chemicals None 

t I 
Totals 

I 
0 

I 
0 

I 
0 

I 
1 

I 
0 

I I Risk 0 0 0 20 0 20 

5 to 10 Years 
Hazard Category Critical Serious Moderate Minor Negligible 

Falling None 

Struck-by/strike None 

Drowning/suffocation None 

Electric shock None 

Exposure to radiation None 

Exposure to asbestos None 

Exposure to lead None 

Exposure to mercury None 

Exposure to chemicals None 

Biological None 

Temperature extremes None 

Fire X 
Explosion None 

Release of radiation None 

Release of asbestos None 

Release of lead None 

Release of mercury None 

Release of oil/products None 

Release of chemicals None 

I 
Totals 

I 
0 

I 
0 

I 
0 

I 
1 

I 
0 

I I Risk 0 0 0 20 0 20 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq:>erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq:>erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

T bl B 23 a e - . - eac or Ul ,ng. 105 HR t B 'ld. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 
X 

X 
X 

X 
X 
X 
X 
X 
X 

1 1 3 6 8 

50000 1500 750 120 8 52378 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 

X 
X 

X 
X 
X 

X 
X 

X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

2 1 3 6 7 
100000 1500 750 120 7 102377 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Terrperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 
Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
II Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

I 
Totals 
Risk 

WHC-EP-0619 VOLUME 3 

Table B-24. 1713-H Warehouse. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

None 

X 
None 

None 

None 

None 

X 
None 

None 

None 

X 
None 

None 

None 
None 

X 
X 

0 2 0 1 4 
0 3000 0 20 4 3024 

5 to 10 Years 
Critica l Serious Moderate Minor Negligible 

X 
X 

None 

X 
None 

None 

None 

None 

X 
None 

None 

None 

X 
None 

None 

None 

None 

X 
X 

I 
2 

I 
0 

I 
0 

I 
4 

I 
1 

I I 100000 0 0 80 1 100081 
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Hazard Cptegory 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Telll)erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Telll)erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

167 KC - ross t. T ,e unne Ul ,ng. l B . ld. 
0 to 5 Years 

Critical Serious Moderate Minor Negl i gible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 
None 

None 

None 

None 

None 

None 

None 

None 

I 
0 -

I 
0 

I 
0 

I 
0 

I 
0 

I I 0 0 0 0 0 0 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
0 

I 
0 

I 
0 

I 
0 I I 0 0 0 0 0 0 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Elect r ic shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oi l/products 

Release of chemicals 

Totals 
II Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiat ion 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

I 
Totals 
Risk 

WHC-EP-0619 VOLUME 3 

182 KE - mergency w t a er R eservo1r an d p ump H ouse. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

X 
X 

None 

None 

X 
None 

X 
X 

None 

None 

None 

None 
None 

X 
None 

X 
X 

- 0 0 1 4 5 
0 0 250 80 5 335 

5 to 10 Years 
Cr i tical Serious Moderate Minor Negligible 

X 
X 
X 
X 

None 

None 

X 
None 

X 
X 
X 

None 

None 

None 

None 

X 
None 

X 
X 

I 
0 

I 
1 I 2 

I 
4 I 4 I I 0 1500 500 80 4 2084 
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WHC-EP-0619 VOLUME 3 

a e - . - eac or Ul mg . T bl B 27 105 KER t B 'ld. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike X 
Drowning/suffocation X 
Electric shock X 
Exposure to radiation X 
Exposure to asbestos X 
Exposure to lead X 
Exposure to mercury X 
Exposure to chemicals X 
Biological X 
T~rature extremes X 
Fire X 
Explosion X 
Release of radiation X 
Release of asbestos X 
Release of lead X 

·~- Release of mercury X 
Release of oil/products X 
Release of chemicals X 

I 
Totals 

I 
0 

I 
1 

I 
3 

I 
6 

I 
9 I I Risk 0 1500 750 120 9 2379 

5 to 10 Years 
Hazard Category Critical Serious Moderate Minor Negligible 

Falling X 
Struck-by/stri Ice X 
Drowning/suffocation X 
Electric shock X 
Exposure to radiation X 
Exposure to asbestos X 
Exposure to lead X 
Exposure to mercury X 
Exposure to chemicals X 
Biological X 
Temperature extremes X 
Fire X 
Explosion X 
Release of radiation X 
Release of asbestos X 
Release of lead X 
Release of mercury X 
Release of oil/products X 
Release of chemicals X 
Totals 1 0 3 6 9 
Risk 50000 0 750 120 9 50879 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

. - as orage Ul mg. 110 KEG St B . ld. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
0 

I 
0 

I 
0 

I 
0 

I I 0 0 0 0 0 0 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
0 

I 
0 I 0 

I 
0 

I I 0 0 0 0 0 0 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq,erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq,erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

115 KE G - as R ec1rcu a 10n 1 t' Ul mg. B 'ld. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 
.. None 

None 

X 
None 

X 
None 

None 

X 
X 

X 
X 

None 

None 

X 
None 

None 

X 
None 

X 

I 
0 

I 
0 

I 
2 

I 
2 

I 
5 I I 0 0 500 40 5 545 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 
X 

None 

X 
None 

None 

X 
X 

X 
X 

None 

None 

X 
None 

None 

X 
None 

X 

I 
0 

I 
0 

I 
2 

I 
4 

I 
5 

I I 0 0 500 80 5 585 
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WHC-EP-0619 VOLUME 3 

Tabl e B-30. 116-KE Reactor Exhaust Stack. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 

I 
0 

I 
0 

I 
0 I 0 

Risk 0 0 0 0 

5 to 10 Years 
Hazard Category Critical Serious Moderate Minor 

Falling 

Struck-by/strike 

Drowning/suffocation 
. 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 

I 
0 

I 
0 

I 
0 

I 
0 

Risk 0 0 0 0 

B-34 

Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I I 0 0 

Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I I 0 0 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 
Fire 
Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

- X 117 KEE h aus t A' ,r F'lt l er Ul ,ng. B . ld. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 
None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
0 

I 
0 

I 
0 I 0 

I I 0 0 0 0 0 0 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

None 

X 
None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 0 

I 
0 

I 
0 

I 
1 

I 0 I I 0 0 0 20 0 20 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq,erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq,erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

- . - a 1ge ouse. B 32 1702 KE B d H 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
0 

I 
0 

I 
1 

I 
1 

I I 0 0 0 20 1 21 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
1 

I 
0 I 1 I 0 I I 0 1500 0 20 0 1520 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

Table 8-33 . 1713-KER Warehouse. 
0 to 5 Years 

Critical Serious Moderate 

0 0 0 

0 0 0 

5 to 10 Years 
Critical Ser ious Moderate 

0 0 0 

0 0 0 

B-37 

Minor Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

0 0 

0 0 0 

Minor Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

0 0 

0 0 0 



WHC-EP-0619 VOLUME 3 

T bl B 34 a e - . - eac or Ul ing. 105 KW R t B . ld. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike X 
Drowning/suffocation X 
Electric shock X 
Exposure to radiation X 
Exposure to asbestos X 
Exposure to lead X 
Exposure to mercury X 
Exposure to chemicals X 
Biological X 
T~rature extremes X 
Fire X 
Explosion X 
Release of radiation X 

* Release of asbestos X 
Release of lead X 
Release of mercury X 
Release of oil/products X 
Release of chemicals X 

I 
Totals 

I 
0 

I 
2 

I 
3 

I 
5 I 9 I I Risk 0 3000 750 100 9 3859 

5 to 10 Years 
Hazard Category Critical Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike X 
Drowning/suffocation X 
Electric shock X 
Exposure to radiation X 
Exposure to asbestos X 
Exposure to lead X 
Exposure to mercury X 
Exposure to chemicals X 
Biological X 

.T~rature extremes X 
Fire X 
Explosion X 
Release of radiation X 
Release of asbestos X 
Release of lead X 
Release of mercury X 
Release of oil/products X 
Release of chemicals X 

I 
Totals I 0 I 2 I 4 I 4 I 9 I I Risk 0 3000 1000 80 9 4089 

B-38 



-• 
:;j>'

c:::l 
~ 
·-:....... 

C'l"'l 
c:n 

I 

a e - . T bl B 35 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq:>erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq,erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release -of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

ll5 KW G - as R ec1rcu a ,on l t· Ul ,ng. B . ld. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

None 

None 

X 
None 

None 

None 

None 

None 

None 

X 
None 

None 

None 

None 

None 

None 

None 

None 

None 

0 0 1 1 0 
0 0 250 20 0 270 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 
X 

None 

None 

None 

None 

None 

None 

X 
None 

None 

None 

None 

None 

None 

None 

None 

None 

I 0 I 0 

I 
1 

I 3 I 0 I I 0 0 250 60 0 310 
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WHC-EP-0619 VOLUME 3 

Table 8-36. 116-KW Reactor Exhaust Stack. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 0 0 0 0 
Risk 0 0 0 0 

5 to 10 Years 
Hazard Category Critical Serious Moderate Minor 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals I 0 I 0 I 0 I 0 
Risk 0 0 0 0 

8-40 

Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

0 
0 0 

Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 0 I I 0 0 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/stri Ice 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq,erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

- X 117 KW Eh aus lr 1 t A" F"lt er Ul ,ng. B . ld. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 
None 

None 

None 

None 

None 

None 

None 

0 0 0 0 0 
0 0 0 0 0 0 

s to 10 Years 
Critical Serious Moderate Minor Negligible 

None 

X 
None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 0 I 0 I 0 I 1 I 0 I I 0 0 0 20 0 20 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Tenl)erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Tenl)erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

165 KW P - ewer on ro Ul ,ng. C t 1 B ' ld' 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

X 
X 

None 

None 

None 

X 
X 

None 

None 

None 

X 
None 

X 
None 

X 
None 

X 

I 0 I 1 I 1 I 3 I 5 I I 0 1500 250 60 5 1815 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 
X 

X 
None 

X 
None 

X 
X 

None 

None 

None 

X 
None 

X None 

None 

X 
X 
X 

1 0 1 4 6 
50000 0 250 80 6 50336 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq,erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq,erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

a e - . - a 1ge ouse. T bl B 39 1702 KW B d H 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
0 

I 
0 

I 
- 1 

I 
1 

I I 0 0 0 20 1 21 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 I 1 

I 
0 I 1 I 0 I I 0 1500 0 20 0 1520 
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WHC-EP-0619 VOLUME 3 

Table B-40. 1714-KW Warehouse. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike X 
Drowning/suffocation None 

Electric shock None 

Exposure to radiation None 

Exposure to asbestos None 

Exposure to lead None 

Exposure to mercury None 

Exposure to chemicals None 

Biological None 

T~rature extremes None 

Fire None 

Explosion None 

Release of radiation None 

Release of asbestos None 
Release of lead None 

Release of mercury None 

Release of oil/products None 

Release of chemicals None 

Totals 0 0 . 0 2 0 
Risk 0 0 0 40 0 40 11 

5 to 10 Years 
Hazard Category Critical Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike X 
Drowning/suffocation None 

Electric shock None 

Exposure to radiation None 
Exposure to asbestos None 
Exposure to lead None 
Exposure to mercury None 
Exposure to chemicals None 
Biological None 
T~rature extremes None 
Fire None 
Explosion None 
Release of radiation None 
Release of asbestos None 
Release of lead None 
Release of mercury None 
Release of oil/products None 
Release of chemicals None 

Totals 0 1 1 0 0 
Risk 0 1500 250 0 0 1750 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq>erature extremes 

Fire . 
Explosion 

Release of radiation 

Release of asbestos 

Release of lead 
-~ Release of mercury 

Release of oil/products 

Release of chemicals 

I Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq>erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3· 

Table 8-41. 183-KW Filter Plant. 
0 to 5 Years 

Critical Serious Moderate 

X 
X 

I 0 I 0 I 2 I 0 0 500 

5 to 10 Years 
Critical Serious Moderate 

X 

X 
X 

0 0 3 

0 0 750 

8-45 

Minor Negligible 

X 
X 

None 

X 
None 

X 
None 

X 
X 

X 
None 

None 

X 
None 

X 
X 
X 

5 I 6 I I 100 6 606 

Minor Negligible 

X 

None 

X 
None 

X 
None 

X 
X 

X 
None 

None 

X 
None 

X 
X 
X 

4 6 
80 6 836 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire . 
Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

190 KW P - rocess w t a er p ump H ouse. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

X 
X 

None 

X 
None 

X 
X 

X 
X 

X 
X 

None 

X 
None 

X 
X 
X 

I 1 I 0 I 2 I 4 I 8 

I I 50000 0 500 80 8 50588 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 

X 
X 

None 

X 
None 

X 
X 

X 
X 
X 

X 
None 

X 
None 

X 
X 
X 

I 1 I 0 I 4 I 3 I 7 I I 50000 0 1000 60 7 51067 

8-46 



:::r 
C=1 
~ 
·~. 

~ 
Q'"! 

I 

T bl B 43 a e - . 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Tell1)erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Tell1)erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

205 AS l - 0 ven t H dl. an ,ng F . l ·t ac1 1 y. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

None 

X 
X 
X 
X 

None 

X 
None 

None 

None 

X 
X 

X 
X 

None 

None 

X 

I 0 I 1 I 1 I 3 I 7 

I I 0 1500 250 60 7 1817 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 

None 

X 
X 
X 
X 

None 

X 
None 

None 

None 

None 

X 
X 
X 

None 

None 

X 
1 1 0 3 6 

50000 1500 0 60 6 51566 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

-
I Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of Lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

- 1ce 224 B Off' an d C anyon Ul ,nq. B 'ld. 
0 to 5 Years 

Critical Serious Moderate Hinor Negligible 

X 
X 

None 

X 
X 

X 
None 

None 

X 
X 

None 

X 
X 

X 
X 

None 

None 

X 
X 

0 2 1 5 5 
0 3000 250 100 5 3355 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 

None 

X 
X 

X 
None 

None 

X 
X 

None 

X 
X 

X 
X 

None 

None 

X 
X 

1 1 2 4 5 
50000 1500 500 80 5 52085 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq>erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq>erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

B 45 215 C St B "ld. - . - orage Ul ing. 
0 to 5 Years 

Critical Serious Moderate Minor . Negligible 

None 

None 

None 

X 
X 
X 

None 

None 

None 

None 

None 

X 
None 

X 
X 

None 

None 

None 

None 

0 1 1 0 4 
0 1500 250 0 4 175 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

None 

None 

None 

X 
X 
X 

None 

None 

None 

None 

None 

X 
None 

X 
X 

None 

None 

None 

None 

0 1 1 0 4 
0 1500 250 0 4 1754 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

D~owning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

. 212-N F l St ue oraqe F ac, l . l . t y. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

None 

None 

X 
None 

None 

None 

None 

None 

None 

None 

None 

X 
None 

None 

None 

None 

None 

0 0 0 3 1 

0 0 0 60 1 61 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 

None 

None 

X 
None 

None 

None 

None 

None 

None 

None 

None 

X 
None 

None 

None 

None 

None 

I 0 I 0 I 0 I 3 I 1 I I 0 0 0 60 1 61 
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T bl B 47 a e - . - ue orage Ul mg. 212 P F l St B . ld. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike X 
Drowning/suffocation None 

Electric shock X 
Exposure to radiation X 
Exposure to asbestos None 

Exposure to lead None 

Exposure to mercury None 

Exposure to chemicals X 
Biological None 

T~rature extremes None 

Fire None 

Explosion None 

• Release of radiation X 
Release of asbestos None 

Release of lead None 

Release of mercury None 

Release of oil/products X 
Release of chemicals None 

Totals 0 0 1 3 3 
Risk 0 0 250 60 3 313 

5 to 10 Years 
Hazard Category Critical Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike X 
Drowning/suffocation None 

Electric shock X 
Exposure to radiation X 
Exposure to asbestos None 
Exposure to lead None 
Exposure to mercury None 
Exposure to chemicals X 
Biological None 
T~rature extremes None 
Fire None 
Explosion None 
Release of radiation X 
Release of asbestos None 
Release of lead None 
Release of mercury None 
Release of oil/products X 
Release of chemicals None 

I 
Totals 

I 0 I 0 I 2 I 2 I 3 I I Risk 0 0 500 40 3 543 
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T bl a e - . - ue orage Ul ,ng. B 48 212 RF l St B . ld. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike X 
Drowning/suffocation None 

Electric shock X 
Exposure to radiation X 
Exposure to asbestos None 

Exposure to lead None 

Exposure to mercury None 

Exposure to chemicals None 

Biological X 
Ten.,erature extremes None 

Fire None 

Explosion None 

Release of radiation X 
• Release of asbestos None 

Release of lead None 
Release of mercury None 

Release of oil/products None 

Release of chemicals None 

I 
Totals 

I 
0 

I 
1 

I 
3 I 0 

I 
2 I I Risk 0 1500 750 0 2 2252 

5 to 10 Years 
Hazard Category Critical Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike X 
Drowning/suffocation None 
Electric shock X 
Exposure to radiation X 
Exposure to asbestos None 
Exposure to lead None 
Exposure to mercury None 
Exposure to chemicals None 
Biological X 
Ten.,erature extremes None 
Fire None 
Explosion None 
Release of radiation X 
Release of asbestos None 
Release of lead None 
Release of mercury None 
Release of oil/products None 
Release of chemicals None 

I 
Totals I 0 I 2 I 2 I 0 I 2 I I Risk 0 3000 500 0 2 3502 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

T bl B 49 a e - . - anyon Ul mg. 202 SC B "ld. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

X 
X 

X 
X 
X 
X 

X 
None 

None 

X 
X 
X 
X 
X 
X 
X 
X 

0 2 2 2 11 
0 3000 500 40 11 ~I 
5 to 10 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

X 
X 

X 
X 

X 
X 

X 
None 

None 

X 
X 
X 
X 
X 
X 
X 
X 

I 
0 I 2 I 2 I 4 I 9 I I 0 3000 500 80 9 3589 
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WHC-EP-0619 VOLUME 3 

Table B-50. 233-S Plutonium Concentration Facility. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike 

Drowning/suffocation 

Electric shock X 
Exposure to radiation X 
Exposure to asbestos X 
Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

TE!111Jerature extremes 

Fire 

Explosion 

Release of radiation X 
Release of asbestos 

Release of lead 
Release of mercury 

Release of oil/products 

Release of chemicals 

Totals I 0 I 1 I 0 I 3 I 1 
Risk 0 1500 0 60 1 

5 to 10 Years 
Hazard Category Crit ical Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike 

Drowning/suffocation 

Electric shock X 
Exposure to radiation X 
Exposure to asbestos X 
Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation X 
Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 0 1 1 3 0 
Risk 0 1500 250 60 0 
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None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 
None 

None 

None 

I 1561 I 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 
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WHC-EP-0619 VOLUME 3 

T bl a e - . - X aus 1 er Ul mg. B 51 233 SA E h t F·1t B 'ld. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor Negligible 

Falling None 

Struck-by/strike X 
Drowning/suffocation None 

Electric shock X 
Exposure to radiation X 
Exposure to asbestos None 

Exposure to lead None 

Exposure to mercury None 

Exposure to chemicals None 

Biological None 

Tefll)erature extremes None 

Fire None 

Explosion None 

• Release of radiation X 
Release of asbestos None 

Release of lead None 

Release of mercury None 

Release of oil/products None 

Release of chemicals None 

-~ 0 0 1 2 1 
II Risk 0 0 250 40 1 291 

5 to 10 Years 
Hazard Category Critical Serious Moderate Minor Negligible 

Falling None 
Struck-by/strike X 
Drowning/suffocation None 
Electric shock X 
Exposure to radiation X 
Exposure to asbestos None 
Exposure to lead None 
Exposure to mercury None 
Exposure to chemicals None 
Biological None 
Tefll)erature extremes None 
Fire None 
Explosion None 
Release of radiation X 
Release of asbestos None 
Release of lead None 
Release of mercury None 
Release of oil/products None 
Release of chemicals None 

Totals 0 1 0 2 1 
Risk 0 1500 0 40 1 1541 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

.Exposure to chemicals 

Biological 

Telll)erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 
Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

- 0 276 S S l ven an ,ng t H dl. Ul 1ng. B 'ld. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 
X 

None 

X 
X 

None 

None 

X 
None 

None 

None 

None 

X 
X 

None 

None 

None 

None 

0 0 0 2 6 
0 0 0 40 L ,, 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 
X 

None 

X 
X 

None 

None 

X 
None 

None 

None 

None 

X 
X 

None 

None 

None 

None 

0 0 0 2 6 
0 0 0 40 6 46 
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WHC-EP-0619 VOLUME 3 

Table 8-53. 291-S Exhaust Fan Facility. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor 

Falling 

Struck-by/strike X 
Drowning/suffocation 

Electric shock X 
Exposure to radiation X 
Exposure to asbestos X 
Exposure to lead 

Exposure to mercury 

Exposure to chemicals X 
Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 0 1 1 3 
Risk 0 1500 250 60 

5 to 10 Years 
·Hazard Category Critical Serious Moderate Minor 

Falling 

Struck-by/strike X 
Drowning/suffocation 

Electric shock X 
Exposure to radiation X 
Exposure to asbestos X 
Exposure to Lead 

Exposure to mercury 

Exposure to chemicals X 
Biological 

Temperature extremes 

Fire 

Explosion 

Release of radiation X 
Release of asbestos X 
Release of Lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 1 0 2 4 

Risk 50000 0 500 80 

8- 57 

Negligible 

None 

None 

None 

X 

None 

None 

None 

None 

X 
X 

None 

X 
None 

X 
5 
5 1815 

Negligible 

None 

None 

None 

X 

None 

None 

None 

None 

None 

X 
None 

X 
3 
3 50583 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

Table 8-54. 292-S Jet Pit House. 
0 to 5 Years 

Critical Serious Moderate 

0 0 0 
0 0 0 

5 to 10 Years 
Critical Serious Moderate 

0 0 0 
0 0 0 
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Minor Negligible 

None 

None 

None 

None 

X 
X 

None 

None 

None 

None 

None 

None 

None 

X 
X 

None 

None 

X 
X 

1 5 
20 5 25 

Minor Negligible 

None 

None 

None 

None 

X 
X 

None 

None 

None 

None 

None 

None 

None 

X 
X 

None 

None 

X 
X 

1 5 
20 5 25 



• r;--_,, 
c::::! 
~ 
·4·~~ -

~ 
c:r.r 

I 

a e - . T bl B 55 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Tetl1)erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Tetl1)erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-O619 VOLUME 3 

293 S Off - gas T t rea men t an d R ecovery Ul mg. B ·1d . 
0 to 5 Years 

Crit ical Serious Moderate Minor Negligible 

None 

None 

None 

None 

X 
X 

None 

None 

None 

X 
None 

. None 

None 

X 
X 

None 

None 

X 
None 

0 0 1 1 4 
0 0 250 20 4 274 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

None 

None 

None 

None 

X 
X 

None 

None 

None 

X 
None 

None 

None 

X 
X 

None 

None 

X 
None 

I 
0 I 0 I 1 

I 
1 I 4 I I 0 0 250 20 4 274 
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WHC-EP-0619 VOLUME 3 

Table 8-56. 2711-S St k M ac on1tor,nq 8 'ld. Ul ,nq, 

0 to 5 Years 
Hazard Category Critkal Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike X 
Drowning/suffocation None 

Electric shock X 
Exposure to radiation X 
Exposure to asbestos X 
Exposure to lead None 

Exposure to mercury None 

Exposure to chemicals None 

Biological None 

T~rature extremes None 

Fire . X 
Explosion None 

Release of radiation X 

• Release of asbestos X 
Release of lead None 

Release of mercury None 

Release of oil/products X 
Release of chemicals None 

I 
Totals I 0 I 0 I 1 I 3 I 5 I I Risk 0 0 250 60 5 315 

5 to 10 Years 
Hazard Category Cri t ical Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike X 
Drowning/suffocation None 

Electric shock X 
Exposure to radiation X 
Exposure to asbestos X 
Exposure to lead None 

Exposure to mercury None 

Exposure to chemicals None 
Biological None 

T~rature extremes None 

Fire X 
Explosion None 

Release of radiation X 
Release of asbestos X 
Release of lead None 

Release of mercury None 

Release of oil/products X 
Release of chemicals None 

Totals 0 1 2 2 4 
Risk 0 1500 500 40 4 2044 
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WHC-EP-0619 VOLUME 3 

a e - . - orage Ul 1ng .. T bl B 57 2715 S St B ·1d . 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor Negligible 

Falling None 

Struck-by/strike None 

Drowning/suffocation None 

Electric shock None 

Exposure to radiation X 
Exposure to asbestos None 

Exposure to lead None 

Exposure to mercury None 

Exposure to chemicals X 
Biological None 

Te!l1)erature extremes None 

Fire X 
Explosion None 

• Release of radiation X 
Release of asbestos None 

Release of lead None 
-~ Release of mercury None 

Release of oil/products X 
Release of chemicals X 
Totals 0 0 0 1 5 
Risk 0 0 0 20 5 25 

5 to 10 Years 
Hazard Category Critical Serious Moderate Minor Negligible 

Falling None 

Struck-by/strike None 

Drowning/suffocation None 

Electric shock None 

Exposure to radiation X 
Exposure to asbestos None 
Exposure to lead None 

Exposure to mercury None 
Exposure to chemicals X 
Biological None 
Te!l1)erature extremes None 
Fire X 
Explosion None 

Release of radiation X 
Release of asbestos None 
Release of lead None 
Release of mercury None 
Release of oil/products X 
Release of chemicals X 
Totals 0 0 0 1 5 

Risk 0 0 0 20 5 25 
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Ta bl e 8-58. 2 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq,erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq,erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

- an l 718 S S d F. lt er s l amp er Ul mg. B ·1d . 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

None 

X 
X 

None 

X 
None 

None 

X 
None 

X 
None 

X 
None 

X 
None 

None 

None 

I 0 I 0 I 1 I 5 I 3 I I 0 0 250 100 3 353 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 

None 

X 
X 

None 

X 
None 

None 

X 
None 

X 
None 

X 
None 

X 
None 

None 

None 

I 0 I 1 I 3 I 3 I 2 I I 0 1500 750 60 2 2312 
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Hazard Category 

Fal Ling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to Lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of Lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos . 

Exposure to Lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of Lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

2904 SAC l. - 00 ,ng w t a er s l amp er B ·1d. Ul ,ng. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

X 
None 

None 

None 

None 

None 

None 

None 

None 

None 

I 
0 

I 
0 I 1 

I 
0 

I 
0 I I 0 0 250 0 0 250 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

X 
None 

None 

None 

None 

None 

None 

None 

None 

None 

0 0 1 0 0 
0 0 250 0 0 250 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

a e - . an u er Ul mg. T bl B 60 S Pl t B tl B 'ld. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

None 

X 
None 

X 
X 

None 

None 

None 

X 
None 

None 

None 

None 

X 
None 

None 

None 

None 

X 

I 0 I 0 I 0 I 4 I 2 I I 0 0 0 80 2 82 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

None 

X 
None 

X 
X 

None 

None 

None 

X 
None 

None 

None 

None 

X 
None 

None 

None 

None 

X 
0 0 0 4 2 
0 0 0 80 2 82 
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Ta bl e B-61. 241-SX- 4 01 P recess C ontro Ul mg. l B . l d. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor Negligible 

Fal Ling X 
Struck-by/strike X 
Drowning/suffocation None 

Electric shock X 
Exposure to radiat ion X 
Exposure to asbestos None 

Exposure to Lead None 

Exposure to mercury None 

Exposure to chemicals None 

Biological None 

Tell1)erature extremes None 

Fire 
Explosion None 

Release of radiation X --r-- Release of asbestos None 
c::!-
~ , Release of Lead None 
. -..-1..:.~. 

Release of mercury None 

Release of oil/products None 

Release of chemicals None 

I Totals I 0 I 1 I 0 I 1 I 3 I I Risk 0 1500 0 20 3 1523 

5 to 10 Years 
Hazard Category Critical Serious Moderate Minor Negligible 

Fal Ling X 
Struck-by/strike X 
Drowning/suffocation None 

Electric shock X 
Exposure to radiation X 
Exposure to asbestos None 

Exposure to Lead None 
Exposure to mercury None 

Exposure to chemicals None 
Biological None 
Tell1)erature extremes None 

Fire 

Explosion None 
Release of radiation X 
Release of asbestos None 
Release of Lead None 
Release of mercury None 
Release of oil/products None 
Release of chemicals None 

I 
Totals I 0 I 3 I 0 I 0 I 2 I I Risk 0 4500 0 0 2 4502 
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WHC-EP-0619 VOLUME 3 

T bl a e - . - - rocess on ro Ul ing. B 62 241 sx 402 P C t 1 B "ld" 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike X 
Drowning/suffocation None 

Electric shock X 
Exposure to radiation X 
Exposure to asbestos None 

Exposure to lead None 

Exposure to mercury None 

Exposure to chemicals None 

Biological None 

T~rature extremes None 

Fire 

Explosion None 

Release of radiation X 
Release of asbestos None 

Release of lead None 

Release of mercury None 

Release of oil/products None 

Release of chemicals None 

I 
Totals I 0 I 0 I 1 I 2 I 2 I I Risk 0 0 250 40 2 292 

5 to 10 Years 
Hazard Category Critical Serious Moderate Minor Negligible 

Falling X 
Struck-by/strike X 
Drowning/suffocation None 

Electric shock X 
Exposure to radiation X 
Exposure to asbestos None 

Exposure to lead None 

Exposure to mercury None 
Exposure to chemicals None 
Biological None 

T~rature extremes None 

Fire 

Explosion None 
Release of radiation X 
Release of asbestos None 
Release of lead None 
Release of mercury None 
Release of oil/products None 
Release of chemicals None 

Totals 0 2 1 1 1 
Risk 0 3000 250 20 1 3271 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq:>erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffo~ation 

Electric shock. 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq:>erature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk. 

WHC-EP-0619 VOLUME 3 

T bl B 63 221 UC B 'ld. a e - . - anyon Ul mg. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

None 

None 

None 

X 
X 

X 
None 

None 

X 
None 

None 

X 
None 

X 
X 

None 

None 

X 
X 

1 1 0 0 7 
50000 1500 0 0 7 51507 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 

None 

X 
X 

X 
None 

None 

X 
None 

None 

X 
None 

X 
X 

None 

None 

X 
None 

1 1 0 4 4 
50000 1500 0 80 4 51584 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to Lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of Lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Tota ls 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to Lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of Lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

a e - . - 1ce Ul ing. T bl 8 64 271 U Off. 8 "ld. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

X 
X 

None 

X 
X 
X 

None 

None 

X 
None 

None 

X 
None 

X 
X 

None 

None 

None 

X 

I 
0 

I 
0 

I 
1 

I 
3 

I 
6 

I I 0 0 250 60 6 316 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

X 
X 

None 

X 
X 

X 
None 

None 

X 
None 

None 

X 
None 

X 
X 

None 

None 

None 

X 

I 0 I 2 I 0 I 3 I 5 I I 0 3000 0 60 5 3065 
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WHC-EP-0619 VOLUME 3 

T bl B 65 276 U S 1 t H dl. B ·1d. a e - . - 0 ven an mg Ul mg. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor Negligible 

Falling None 

Struck-by/strike None 

Drowning/suffocation None 

Electric shock None 

Exposure to radiation X 
Exposure to asbestos None 

Exposure to lead None 

Exposure to mercury None 

Exposure to chemicals X 
Biological None 

Teq:ierature extremes None 

Fire None 

Explosion None 

t Release of radiation X 
Release of asbestos None 

Release of lead None 
·~ . Release of mercury None 

Release of oil/products None 

Release of chemicals X 

I Totals 

I 
0 

I 
0 

I 
0 

I 
0 

I 
4 

I I Risk 0 0 0 0 4 4 

5 to 10 Years 
Hazard Category Critical Serious Moderate Minor Negligible 

Falling None 

Struck-by/strike None 

Drowning/suffocation None 

Electric shock None 

Exposure to radiation X 
Exposure to asbestos None 

Exposure to lead None 
Exposure to mercury None 
Exposure to chemicals X 
Biological None 
Teq:ierature extremes None 
Fire None 
Explosion None 
Release of radiation X 
Release of asbestos None 
Release of lead None 
Release of mercury None 
Release of oil/products None 
Release of chemicals X 

I Totals I 0 I 0 I 0 I 0 I 4 I I Risk 0 0 0 0 4 4 
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WHC-EP-0619 VOLUME 3 

Table B-66. 291-U Exhaust Fan Facility. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor 

Falling X 
Struck-by/strike X 
Drowning/suffocation 

Electric shock X 
Exposure to radiation X 
Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals X 
Biological X 
Teq>erature extremes 

Fire 

Explosion 

Release of radiation X 
Release of asbestos 

Release of lead 
Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 

I 
0 

I 
0 

I 
2 

I 
5 

Risk 0 0 500 100 

5 to 10 Years 
Hazard Category Critical Serious Moderate Minor 

Falling X 
Struck-by/strike X 
Drowning/suffocation 

Electric shock X 
Exposure to radiation X 
Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals X 
Biological X 
Teq>erature extremes 

Fire 

Explosion 

Release of radiation X 
Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals I 0 I 1 I 3 I 3 
Risk 0 1500 750 60 

B-70 

Negligible 

None 

X 
None 

None 

None 

X 
None 

X 
None 

None 

X 
X 

I 
5 

I I 5 605 

Negligible 

None 

X 
None 

None 

None 

X 
None 

X 
None 

None 

X 
X 

I 5 I .I 5 2315 
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Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 
Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

Hazard Category 

Falling 

Struck-by/strike 

Drowning/suffocation 

Electric shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

T~rature extremes 

Fire 

Explosion 

Release of radiation 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 
Risk 

WHC-EP-0619 VOLUME 3 

92 US - tac k G as M ·t on1 or1ng Ul ,ng. B ·1d. 
0 to 5 Years 

Critical Serious Moderate Minor Negligible 

None 

X 
None 

X 
None 

X 
None 

None 

None 

X 
None 

None 
None 

None 

X 
None 

None 

None 

None 

I 
0 

I 
1 

I 
1 

I 
0 

I 
3 

I I 0 1500 250 0 3 1753 

5 to 10 Years 
Critical Serious Moderate Minor Negligible 

None 

X 
None 

X 
None 

X 
None 

None 

None 

X 
None 

None 
None 

None 

X 
None 

None 

None 

None 

I 1 I 0 I 1 I 1 I 2 I I 50000 0 250 20 2 50272 
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Table B-68. 232-Z Plutonium Incinerator Facility. 
0 to 5 Years 

Hazard Category Critical Serious Moderate Minor 

Falling X 
Struck-by/strike 

Drowning/suffocation 

Electric shock X 
Exposure to radiation X 
Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq:,erature extremes 

Fire X 
Explosion 

Release of radiation 

Release of asbestos 

Release of lead 
Release of mercury 

Release of oil/products 

Release of chemicals 

Totals 0 1 1 2 
Risk 0 1500 250 40 

5 to 10 Years 
Hazard Category Critical Serious Moderate Minor 

Falling X 
Struck-by/strike 

Drowning/suffocation 

Electric shock X 
Exposure to radiation X 
Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to chemicals 

Biological 

Teq:,erature extremes 

Fire X 
Explosion 

Release of radiation X 
Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/products 

Release of chemicals 

Totals I 0 I 1 I 2 I 2 I Risk 0 1500 500 40 

B-72 

Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

X 
None 

None 
None 

None 

None 

1 
1 1171 

Negligible 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

0 I I 0 2040 
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Table C 1- l . 103- 8 Riggers Loft . (2 sheets) 
Risk evalua tion surrnary sheet Risk Total risk 

assessment 

Hazard Locat ion Potential accident Factors c-c L·C Now 10 Years 

Fa l l ing II, C II, C 
Moderate Moderate 

Loading r8fll) Person fall s from load ing ra~ on south 1. No guard rails 11/11 C/C 
end of build ing 

2. Bui !ding is in regular use 

3. Ra~ about 4 ft high 

Back s teps Person falls f r om degraded back steps 4 . Degraded back steps end 11/11 DIC 
handrei I 

Electrical shock I, C I, C ::c 
Serious Serious :::c 

n 
I 

Outs ide of south Person recei ves shoc k from contact with 1. Distribution raceway i~roperly 1/1 C/C rT1 

wa l l, eas t si de exposed wir es in e l ectrica l swi tch modified, exposing 120-V ""C 
I 

of door energized wire 0 
n en 
,_. Load ing doc k Pers on receives shock while clearing 2. Foreign materiel in I ight 1/1 D/D 

..... 
I '° w debr is f r om l ight socket, causing a socket 

fault < 
0 

3. No disconnect for circuit ' C: 
3: 
rT1 

Elect rical Pe rson rece ives shock while clea r ing 4. No grounding conductor in the 1/1 C/C w 
equ ipnent debr is from light socket, causing a 480-V and 120-V circuits 
ent rance , eas t fault 
wall 5. Over -current protection 

questionable 

General Pe r son rece ives electrical shock from 6. No discomect switch in 120-V 1/1 C/C 
cont act wi th mi scellaneous metal circuit 
conductor s dur i ng fault 

7. Over-current protection 
questionable 

8. Bui lding actively in use 

Fire IV, D IV, D 
Negl i. Negl i. 

load ing dock Person is burned by arc flash while 1. Foreign material in light IV/IV D/D 
contacting l ight socket during fault socket 
that may also ignite local debris 

2. No d isconnect for circuit 
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Table C 1-1. 103-8 Riggers Loft. (2 sheets) 
Risk evaluation sUT1Mry sheet Risk Total risk 

assessment 

Hazard location Potential accident Factors c-c L-C Now 10 Years 

Fi re (cont.) .. . . 3. Over -current protection -- -- . - --
questionable 

EKposure to II, 0 II, 0 
miscellaneous Minor Minor 
chemicals 

I ns i de bu i l di ng Person is exposed to unknown chemical 1. Urmarked and/or unidentified 11/11 0/0 
through inhalation, consUfl)t ion, or liquids in building 
absorption 

2. Building is unoccupied 

:c 
:c 
n 
I ,.., 

-0 
I 

0 
n en ..... ..... 

'° I 
~ 

< 
0 

' c:: 
3: ,.., 
w 



r, ...... 
I 

c..,, 

Hazard 

Exposure to 
rad iation 

Release of 
radiation 

Loe at ion 

General 

Vent i lators on 
south wall and 
vent p i ~5 

93 ~: 301i 1 .. 1719 

Table Cl-2. 104-B-2 Tritium Laboratory. 
Risk evaluation surmary sheet 

Potential accident Factors 

Person is exposed to t r itiun radiation 1. Low radiotoxicity of tritiun 

2. Door locked; access limited 

3. Tritiun diffuses rapidly 

Release of t ri t 1 un through vents from 1. Unknown concentrations of 
air rrovl"fflent and diffus ion t r it iun 

2. Tritiun half - life is 12.3 years 

3. Tritiun diffuses rapidly 

Risk Total 
assessment 

c-c L-C Now 

IV, E 
Negli. 

IV/IV E/E 

111-3, D 
Negli. 

II 1-3 0/E 
111-3 

risk 

10 veers 

IV, E 
Negli. 

111-3, E 
Negl I. 

a: 
:c 
("") 
I 

l"T'1 
-0 
I 

0 
Ol -'° 
< 
0 
r
e 
3: 
l"T'1 

w 
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Hazard 

Felling 

n -I 
....... 

Location 

Corridor to 
storage basin 

fan room 

Charge 
preparation area 

Proc ess er~e, rod 
room 

Eas t corridor to 
s torage basin 

Basin , storage 
area 

Stairway above 
accU11.Jlator room 

Fer side stairway 

Access ladders 
off reactor 

Stairway steps in 
eccU11.Jletor room 

Charge 
preparation area 

IJorkshop roof 
near control room 

General front 
face 

93 fr]O't 1.1721 

Table Cl -3. 105-8 Reactor Building. (14 sheets) 
Risk evaluation sUTmary sheet 

Potential accident 

Person falls through roof panel while 
on roof 

Person falls through roof from e well 
collapse 

Person falls because of handrail 
failure 

Person falls during routine rela""'ing 
activities 

Person falls from failure of stair 
steps 

Person falls from roof because of 
handrail failure 

Person trips over te!J1X)rary electrical 
cords on floor 

Factors 

*Interior doors to roof allow 
access 

*No roof danger postings on 
many upper level roof access 
doors 

1. Three panels with large holes, 
two of which are dangerous 

2. One broken roof panel 

3. One bad roof panel 

4. One roof panel with serious 
2-in. deflection; two cracked 
panels 

5 . Three panels with large holes 
and others with creeks 

6. Load-bearing well severely 
cracked 

7. Slant cracks in south and west 
transfer area walls 

8. Loose handrail 

9. Poor illU11ination 

10. Poor illU11ination 

11. Concrete steps cracked 

12. Seven broken concrete steps 

13. IJorkshop roof handrail degraded 

14. Te!J1X>rary cords used for 
permanent power supply 

Risk 
assessment 

c-c L·C 

1/1 0/C 

1/1 0/C 

1/1 E/E 

1/1 E/0 

11/11 0/0 

11/11 0/0 

11/11 0/0 

IV/IV C/C 

Total risk 

Now 

I, 0 
Minor 

10 Years 

I, C 
Serious 

a: 
:I: 
n 
I ,.,, 

-0 
I 

0 
0\ ..... 
'° 
< 
0 

' C 
:J: ,.,, 
w 



n 
I 

co 

Hazard 

Fat I ing (cont.) 

St ruck by or 
striking 

location 

Third fan cl!ll 

ACCl!SS laddl!rs 
off reactor 

Corridor to basin 

Basin, storage 
area 

Fuel transfer 
area 

Process area and 
control rod room 

AccU11Jlator area 

Front face 
curtain 

Room 8 · heater 
fans 

Rl!ar stairwl!II, 
just out of zone 

Table Cl-3. 105-B Reactor Building. (14 sheets) 
Risk evaluation s1J11Mry sheet 

Potential accident 

Pl!rson trips from lighting circuit trip 
shutting down lights 

Person falls from ladder 

Person struck by roof panel 
spontaneously falling 

~all or roof collapses and strikes 
person 

Person is struck by front face curtain 
when cable fails, allowing it to unroll 

Hand injury from unguarded fans 

Person strikes wall mount light 
filltures 

Factors 

15. Degraded insulation on 
energized dangling receptacle 

16. Projections into ladder space 
and lack of caging 

*Snow loading will increase 
chance of roof or wall collapse 

*A seismic event would initiate 
roof or well collapse 

*Activities that cause 
significant structural 
vibration could initiate roof 
or wall collapse 

*Most of the ceiling material 
is not concrete but made of a 
lighter sheetrock material 

1. Bad roof panels (same panels es 
identified in falling hazard 
section) 

2. Load-bearing wall severely 
cracked (same wall es 
identified in falling hazard 
section) 

3. Slant crack over east door; 
slant, vertical, and horizontal 
cracks on south wall 

4. Large vertical crack in 
southwest corner of south 
masonry wa 11 

5. Large vertical creek in east 
masonry we 11 

6. Unknown condition of cables; 
could be corroded 

7. Inadequate guards 

8. Fillture mounted at head height 

Risk 
assessment 

c-c L-C 

11/11 0/0 

1/1 0/0 

11/11 E/C 

1/1 E/0 

1/1 E/0 

1/1 E/0 

1/1 E/0 

11/11 E/0 

11/11 0/0 

IV/IV 8/8 

Total risk 

Now 

II, 0 
Minor 

10 Years 

11, C 
Modera. 

a: 
:c 
n 
I ,.., 

""0 
I 

0 
en .... 
'° 
< 
0 

' C: 
3: ,.., 
w 
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n ...... 
I 

U) 

Hazard 

Struck by or 
striking (cont.) 

Drowning or 
suffocation 

Electrical shock 

loc11t ion 

Top of reactor in 
ceiling near 
stairwell 

Global throughout 
bJ i I ding 

Main switchgear 
room 

Remote lighting 
panels, panel 0, 
and south wall of 
vent room 

Above panel E - -
valve pit room 

93 fi.301i· I .. 1723 

Table Cl-3. 105-B Reactor Building. (14 sheets) 
Risk evaluation SUTlllary sheet 

Potential accident 

Person struck by falling la"l> 

Person enters confined space and is 
overcome by gases or lack of 011ygen 

Person receives shock due to contact 
with energized switchgear frame 

Person receives shock from energized 
frame 

Person receives shock from raceway 

Factors 

9. la"1) has come loose from 
fixture 

,. Many confined spaces exist in 
the bJi lding, both above- and 
belowgrade 

2. There is evidence of oxidation 
and water accl.ll"lllation 

3. Sall1)les of confined space 
atmospheres showed no problems 

4. Building lacks ventilation 

5. Most of the confined spaces in 
the building were not checked 

6. Conditions can change at any 
given time 

7. Confined spaces are not 
identified 

1. Enclosure not grounded 

2. Main switch gear not grounded 

3. Fault to cabinet occurs 

4. Fault not cleared because of no 
grounding--causes breaker to be 
unable to sense fault 

5. Lack of breaker preventive 
maintenance- -not properly 
tested and maintained 

6. Enclosure not grounded 

7. Fault to cabinet occurs 

Risk 
assessment 

c-c L-C 

IV/IV 8/8 

1/1 D/D 

1/1 C/C 

1/1 C/C 

Total risk 

Now 10 Years 

I, D I, D 
Minor Minor 

a: 
:I: 
n 
I 

fT'1 
'"O 
I 

0 
en ..... 
'° 
< 
0 

' C 
3: 
fT'1 

I, B I, B w 
Critical Critical 



n 

...... 
0 

Hazard 

Electrical shock 
(cont.) 

Exposure to 
radiation 

Locat I on 

Accurulator room 
mezzanine 

Third fan room 

fan room ~w•trh 
ge11r · · '60 V 

Charg ing room, 
south side, 
panel C 

Ila l kway above 
ball hoppers 

Balance of plant 

Balance of plant 

Global 

Table Cl-3 . 105-B Reactor Building. (14 sheets) 
Risk evaluation sUT11\8ry sheet 

Potential accident 

Person receives shock from contact with 
energized abr aded heat trace 

Person receives shock from contact wi th 
ene rgized wire when insulation is 
abraded 

Per son rece ives shock from contact with 
ci rcuit by assuning that circuit is 
deenergized when it is actually 
r ne rgized 

Person receives shock when contacting 
corducting surface when light filament 
comes in contact with rail 

Person receives shock from contact with 
energized circuit that is labeled 
deenerg i zed 

Person receives shock from contact with 
exposed corductors 

Person exposed to external ionizing 
radiation, predominantly from cobalt 
ard cesiun fixed contamination 

Factors 

8. Electrical hookup is using 
groundpath for neutral return 

9. Raceway sections not firmly 
connected, results in energized 
condition 

10. Switch using groundpath must 
be on 

11. Heat trace not protected 

12 . Receptacles hanging (dangling) 
loose, causing insulation 
abrasion 

13 . Circuits energized 

14. Inconsistencies in 
tagging/labeling 

15. No panel directory 

16. Light fixtures with missing 
globes are mounted at same 
height as hand rail 

17. Tagging or labeling 
inconsistencies 

18. Tell1)0rary cord is routed 
through walls and doorways 
subjecting it to abrasion 

19. Tell1)0rary cord load capacity 
is not c0111)8tible with panel 

1. Energetic garnna emitters 
possible in immediate vicinity 
of basin walls and activated 
structures (such as the 
graphite blocks and thermal 
shield) 

Risk 
assessment 

c-c L-C 

1/1 0/C 

1/1 0/C 

1/1 0/0 

1/1 C/8 

1/1 0/D 

1/1 E/0 

1/1 8/8 

1/1 0/C 

11/11 E/0 

Total risk 

Now 

I I, E 
Negl i. 

10 Years 

II, D 
Minor 

s:: 
:I: 
("") 
I ,.,, 

"t:I 
I 

0 
O'I ..... 
U) 

< 
0 
r 
C: 
3: ,.,, 
w 



n ....... 
....... 
....... 

Hazard 

Exposure to 
radiation 
(cont.) 

Exposure to 
asbestos 

Location 

Specific 
1 ocat ions : 

Fuel bas in walls 

Metal storage 
basin walls 

Process tubes 

Biolog ical and 
thermal shields 

Graphite 
moderator 

Global 
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Table Cl-3. 105-8 Reactor Building. (14 sheets) 
Risk evaluation SUTJ1l8ry sheet 

Potential accident 

Person exposed to radioact ive material 
by inhalati on, ingestion, or absorption 

Person inhales friable asbestos fibers; 
potential exists for asbestos - related 
illness in future 

Factors 

2. No specific high ganrna 
readings were obtained during 
walkdown (nothing 
significantly above 
background) 

3. Only occurs from resuspendable 
material 

4 . Areas and items are mislabeled 
or mi sposted 

5. Postings at some areas are 
misleading 

6. Some postings are out of date 
because of changes in posting 
requirements 

7. Most material is buried with 
soil fill in basins or 
contained in stable matrix 
(such as stack graphite or 
activated steel) 

8. Release of radioactive 
materials would require 
performance of activities that 
are intrusive in nature 

1. Fibers ll'lJSt be disturbed 

Risk 
assessment 

C·C L-C 

IV/IV D/D 

IV/IV 0/C 

Total ri sic 

Now 

IV, D 
Negl i. 

10 Years 

IV, C 
Minor 
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Table Cl-3. 105- B Reactor Buildinq. (14 sheets) 
Ri sk evaluation surrnery sheet Risk Total risk 

assessment 

Hazard Location Potential accident Factors c-c L·C Now 10 Years 

Exposure to -- -- 2. Removal program left asbestos -- -- -- --
asbestos (cont . ) adhering to piping and valves 

3. Asbestos residue does not 
appear to be fixed by sealant 
or fixant 

4. Facility is normally 
unoccupied 

5. Zone areas worse than clean 
areas 

6. Many pipes above hllllBn height a: (not as likely to be :::c 
disturbed) n 

I 

7. Could be exacerbated by rT'1 
,::, 

structural failures (see I 
falling hazard) 0 

n O'\ ...... ..... 
I Exposure to lead IV, 8 IV, 8 '° ...... 

N Minor Minor 
< 

Gl obal · · pr imar i ly Person inhal es lead dus t 1. Leed is in solid form with IV/IV 8/8 0 

in rad iation zone oxidized surfaces r 
C: 

and trans fer area 3: 
rT'1 

2. Lead control program requires w 
moving lead to centralized 
locations 

3. Observed lead oxidation rates 
in general greater than 
expected 

4. Sensitivity to lead exposure 
is variable 

Exposure to IV, D IV, 0 
mercury Negl i. Negli. 

Sw i tch on well of Person expos ed to mercury from 1. Very smal 1 quantities IV/IV E/E 
northwes t corner inges tion or absorption 
of fuel bas in 2. Contained in glass containers 

Person receives exposure f rom stolen 3. During D&o of 108-8 Building, IV/IV 0/D 
mercury a significant quantity of 

mercury was stolen and never 
recovered 

4. History of accidents involving 
spills of mercury 

- - - - - - ----------------- ----



n ...... 
I ...... 

w 

Hazard 

Exposure to 
miscellaneous 
chemicals 

Location 

Specific 
locations: 

X-2 level 

Storage basin 
wash pad bucket 
elevator 

Fan room, north 
end 

Fan room, south 
end 

Fan room, 
southwest corner 

Fan room, 
southeast corner 
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Table Cl-3. 105-8 Reactor Building. (14 sheets) 
Risk evaluation surmary sheet 

Potential accident 

Person exposed to unknown or known 
chemicals th rough inhalation, 
ingestion, or absorption from breach of 
containe r 

Factors 

1. Facility is normally 
unoccupied in most areas 

2. The materials may be more or 
less stable, depending on age 
and chemical makeup 

3. Few chemicals in facility 

4_ Exposure requires loss of 
chemical contairment 

5_ Person rust come in contact 
with material 

6_ Process of collecting and 
staging material increases 
possibility of exposure 

7_ Some materials are unknown 

8. Unknown solid material in 
two glass containers; could be 
cobalt chloride 

9. Facility contains spray paint 
and container of bowl cleaner 

10. Unknown mixture of blue 
crystalline material with 
liquid in a waste basket 

11. 5-gal can of heptane 

12_ Unknown aerosol can 

13_ Two 5 - gal containers of 
decontaminator label indicates 
harmful if inhaled 

Risk Total 
assessment 

c-c l·C Now 

II, 0 
Minor 

11/11 0/0 

risk 

10 Years 

II, 0 
Minor 

:c 
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n ..... 

Hazard 

Exposure to 
miscellaneous 
chemicals 
(cont . ) 

Exposure to 
biological 
hazards 

location 

North end of 
mezzanine outside 
outer control rod 
room 

Valve pi t 

lo~ ar1-11s 

Table Cl -3. 105- B Reactor Building. (14 sheets) 
Risk evaluation surmery sheet 

Potential accident 

Person exposed to dusts from bird guano 
end dead animals; contracts disease 

Person exposed to spi de r bites, wasp 
s tings, bat bites, snake bites, and 
snake bites 

Factors 

14. Two partially full S·gal 
containers of concentrating 
chlorinating solution 

15. SS·gal container of unknown 
material hand-labeled es 
vermiculite (unable to verify) 

16. Unknown chemical residues 
(suspected to be decontam· 
inetion agent) on floor on 
north end 

NOTE: Events that are serious in 
nature are of low probability. 
Likewise, events that are minor in 
effect are of higher probability. 

Low frequency accidents have 
significant consequences 

High frequency accidents have smell 
consequences 

1. Presence of spiders, wasps, 
etc. is seasonal 

2. Very low building activity 

3. Hazards mostly found in 
radiation zone areas 

4. Several sightings of bats have 
occurred 

5. Bat bites may have occurred in 
the past 

6. Mouse bites may have occurred 
in past (rodents) 

7. Snakes have been found in the 
buildings (including rattle
snakes) 

8. Activities for cleanup and 
maintenance occur where 
hazards exist 

Risk 
assessment 

c-c L·C 

11/11 C/C 

IV/IV A/A 

Total risk 

Now 

II, C 
Modera. 

10 Years 

11, C 
Modera. 
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Table Cl-3. 105-B Reactor 
Risk evaluation surmary sheet 

Hazard Loe at ion Potential accident 

Exposure to - - . . 
biological 
hazards (cont.) 

Terrperature 
extremes 

General Person experiences heat exhaustion 

n 

...... 
(J'I 

Person experiences hypothermia 

Fire 

Global · · switch Person exposed to injury from f re 
boxes caused by sparking contacts ign ting 

coo-t>ustible materials in the SW tch 
boxes 

Fan room Person exposed to injury from fire 
caused by electrical fault 

Main switchgear Person exposed to mJury from fire 
room caused by failure of bus duct system 

93 t~30'1· I .. I 729 

Building. (14 sheets) 

Factors 

9. Current conditions are not 
severe 

,_ Seasonal 

2. Dependent on ventilation 

3. Hanford Site has a history of 
this problem occurring 

4. Hazard depends on type of work 
being performed 

5. Can be controlled by limiting 
exposure 

6. Low activity of concern 

7. ijorlcers have natural 
inclination to express 
discomfort in terrperature 
extremes 

8. Low terrperatures occur 
occasionally at the Hanford 
Site 

9. No active heating system in 
much of building 

,_ Missing cover plates, or cover 
plates with holes, that allow 
the entrance of contiustible 
materials 

2. Lacie of breaker preventive 
maintenance 

3. Severity depends on 
contiustible loading 

4. Enclosure not grounded (see 
electrical shock) 

5. Not much contiustible material 
in main switch room 

Risk 
assessment 

C·C L·C 

.. . . 

11/11 C/C 

11/11 0/0 

IV/IV 0/C 

Total 

Now 

. . 

II, C 
Moderate 

II, D 
Minor 

risk 

10 Years 

. . 

II, C 
Moderate 

II, D 
Minor 

:c 
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n ..... 
I ..... 

O'l 

Hazard 

Fire (cont.) 

Explosion 

location 

Balance of plant 

Ball hopper 
mezzanine 

Pieces where roof 
or wet I collep~e 
cnn occur 

• Transfer area 

• Storage area 

• Control rod 
room 

General 
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Table Cl -3. 105- B Reactor Building. (14 sheet s) 
Risk evaluation SUlTTlary sheet 

Potential accident 

Person injured from fire resulting from 
insulation failure of flexible cords 
C type 00 50") 

Person injured from fire resulting from 
ignition of nesting materials 

Person Injured from fire resulting from 
roof or wall collapse resulting in 
electrical faults that ignite wood or 
paper 

Shock sens1t1ve material causes 
explosion that injures individual 

Factors 

6. Insulation degraded in 
overhead cord 

7. Nesting material present In 
energized electrical hardware 

8. Not 1TUch ignitable material in 
ball hopper mezzanine cable 
tray 

1. Age of material 

2. Type of material 

3. Arrbient t~rature 

4. Movement of chemicals occurs 
as part of the cleanup program 

5. It is not clear that the WHC 
policy on unknown chemicals is 
fol lowed 

6. Not many unknown chemicals in 
facility 

7. Fire department has been the 
designated contact for 
handl Ing unknown chemical 
spills 

Risk 
assessment 

C·C L·C 

IV/IV 0/0 

IV/IV 0/0 

1/1 E/E 

1/1 0/0 

Total risk 

Now 10 Years 

I, 0 I, 0 
Minor Minor 
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n ...... 
...... .._, 

Hazard 

Release of 
radioactive 
materials 

Release of 
asbestos 

Loe at ion 

Radiation zones 

Valve pit 

Lab area on south 
side of reactor 

flad i at Ion 1ones 

Va Ive pi t 

Lab area on south 
side of reactor 

Transfer area 

Sink near 
eccUT1Jletor room 

Global 

Global 

Inside and 
outside building 
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Table Cl-3. 105-B Reactor Buildinq. (14 sheets) 
Ri sk evaluation sU11T1ary sheet 

Potential accident 

Spreed of contamination by biological 
agency (birds , mice, etc.) 

Relea s e of radioactive mater i al as a 
result of wind or water er os ion in 
building 

Release resulting from i~roper or 
accidental use of drains 

Release of contaminated lead vie theft, 
sabotage etc. 

Release of asbestos f rom friable pipe 
or wire insulation 

Release of asbestos from fire or 
collapse of structure 

Factors 

1. Mortar deterioration 

2. Openings around exterior doors 

3. Deteriorated doors 

4. Open pipes 

5. Mortar deterioration 

6 . Openings around exterior doors 

7. Deteriorated doors 

8. Approximately 1,500 counts/min 
highest level of smeerable 
contamination 

9. Drains are labeled 
"UNCONTAMINATED"; not sealed 

10. Unknown discharge point for 
drain 

11. Lead could be contaminated or 
activated 

1. Normal wear and tear releases 
asbestos 

2. Cracked wall 

3. Seismic event 

4. Deterioration of roof (see 
falling and struck by hazards) 

Risk 
assessment 

c-c 

111-2 
111-2 

111-2 
111-2 

111-3 
111-3 

111-2 
111-2 

L-C 

0/0 

0/0 

C/C 

0/E 

Total risk 

Now 

111-2, D 
Negli. 

111-3, C 
Negli. 

10 Years 

I I 1-2, D 
Negl i. 

111-3, C 
Negli. 
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Table Cl -3. 105- 8 Reactor 
Risk eva l uation sUTITl8ry sheet 

Hazard Location Potential accident 

Release of lead 

Global Release of lead by theft or sabotage 

n --(X) 

Release of 
mercury 

Me rcury re l eased to env i rorment as a 
result of container breakage 

Mercury released t o envi rorment from 
theft or sabotage 

Building. (14 sheets) 

Factors 

,. Significant quantities of 
removable lead 

2. Potential to be mixed waste 

3. Located in remote areas of 
building 

4. Located in radiation zones 

5. High density minimizes 
likelihood for removing large 
quantities 

6. Usefulness in a number of 
recreational activities 
increases likelihood of theft 

7. Theft of materials has 
occurred in the past 

8. Evidence of water intrusion 

, . Very small quantities 

2. Contained in glass containers 
that are subject to breakage 

3. Located in remote areas of 
building 

4. Known locations are in 
radiation zones 

5. Possibility for ex istence as 
mixed waste 

6. During D&D of 108-B, a 
sign i ficant quantity of 
mercury was stolen and never 
recovered 

Risk Total 
assessment 

c-c L·C Now 

111-2, D 
Negl i . 

111-2 0/D 
111 - 2 

111 -3, D 
Negl i. 

111 -3 0/D 
111 -3 

risk 

10 Years 

111-2, D 
Negl f. 

111-3, D 
Negl i. 

a: 
::c 
n 
I ,.,, 

-,:, 
I 

0 
0\ ..... 
\D 

< 
0 
r
e 
3: ,.,, 
w 



n ,_. 

"' 

Hazard 

Release of 
Mercury (cont . ) 

Release of oi I 
and petrolel.ffl 
products 

Loe at ion 

Specific 
locat ion: 

Switch on wall of 
northwest corner 
of fuel bas in 

Specif i c 
locations : 

Storage basin 
adjacent to 
door 37 

outer rod and 
accurulative room 

North end of 
50 - ft level 

Bell hopper area 

Fan room 

Table Cl-3. 105-8 Reactor Building. (14 sheets) 
Risk evaluation sL1111111ry sheet 

Potential accident 

Relea se of oil outs ide the build ing due 
to failure of equipment seals, valves, 
piping, re servoi r s, etc. 

Factors 

7. One mercury switch 

1. Materials are located inside 
building 

2. Most areas have small 
quantities of oil present 

3. Unknown quantities of oil in 
VSR drive motors 

4. Majority of oil-containing 
equipment is not leaking 

5. Oil in radiation zones has 
potential of being designated 
as mixed waste 

6. Seals and gaskets are growing 
older, increasing likelihood 
of leakage 

7. Gaskets and seals tend to leak 
during teq>erature changes 

8. Oil in line oiler, industrial 
chemical 

9. Oil in rod drive system 

10. Oil in line oiler and steel 
tank 

11. Oil on floor and drip pans 

12. Oil from fan bearings and 
regulators in cabinet 

Risk 
assessment 

c-c 

111-3 
111-3 

L-C 

D/D 

Total risk 

Now 

111-3, D 
Negli. 

10 Years 

111-3, D 
Negl I. 
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Table Cl - 3. 105- 8 Reactor 
Ri sk eva luati on sunma ry sheet 

Hazard locat ion Potential accident 

Release of oil Fan eel I 8 .. 
and petroleun 
products ( cont. ) 

Release of 
mi see l l aneous 
chemicals 

Release of misc ellaneous chemicals from 
conta iner fa i lu re 

Spec i f le 
locat ions : 

X-2 level 

Sto rage bas in 
wash pad bucket 
elevator 

Fan room, north 
end 

Fan room, south 
end 

Fan room, 
southwest corner 

Fan room, 
southeast corner 

*Coomon to a nurber of different accidents and/or locations. 
D&o = Decontamination and dec00111issioning 

ID= Identification 
LEL = Lower eKposure levels 
VSR = Vertical safety rod 

Building. (14 sheets} 

Factors 

13. In line oiler and manifold 

1. Small quantit ies 

2. Inside building 

3 . Majority of chemicals staged 
in one location 

4. The majority of containers are 
in good condition 

5. Unknown solid material in two 
glass containers; could be 
cobalt or chloride 

6. Facility conta ins spray paint 
and container of bowl cleaner 

7. Unknown mixture of blue 
crystalline material with 
liquid in a waste basket 

8. 5-gal can of heptane 

9. Unknown aerosol can 

10. Two 5-gal containers of 
decontaminator label indicates 
harmful if inhaled 

Risk Total 
assessment 

c-c L·C Now 

-- -- --

111·3, 0 
Negli. 

111-3 0/0 
111-3 

risk 

10 Years 

--

111·3, 0 
Negl i. 
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N ...... 

Hazard 

Falling 

Struck by or 
stri ki ng 
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Table Cl - 4. 185- B Water Treatment Plant/190-B Main Pump House. (3 sheets) 

Location 

General roof 

PI.Ill> r oom 

Pi t at southeas t 
corner of 190 -B 

General roof 

General interio r 

Ris k evaluation sUTTM ry sheet 

Potential accident 

Person fall s through deteriorated 
conc ret e roof panel or through missing 
panel 

Pe rson fa lls into f loor level holes 

Person fa lls into 20 - ft pit located 
inmed i ately out si de 

Pe rson st ruck by falling concrete roof 
panel 

Person s truck by falling well or 
assoc i ated roof section 

Factors 

1. Six panels missing 

2. South roof panels (185-B) 
deteriorated from leaks 

3. Fifty percent of 190-B roof 
panels cracked; four panels 
severely cracked 

4. Bui !ding is open to access 

5. A nl.lTDer of mediiin diameter 
holes (18 -24 in.) exist where 
equipment hes been extracted 

6. No illiininetion in building 

7. No guard rails, but a low 
retaining well surrounds oit 

1. Six panels missing 

2. South roof panels (185 -B) 
deteriorated from leaks 

3. Fifty percent of 190-B roof 
panels cracked; four panels 
severely cracked 

4. Cracks end large opening in 
walls 

5. Walls and roof panels subject 
to wind, seismic events, and 
snow loading 

6. Infrequent unauthorized access 

7. Building is easy to enter 
physically 

8. Wal ls can fell outward as well 
es inward 

Risk 
assessment 

c-c L-C 

1/1 C/C 

11/11 D/D 

11/11 D/D 

D/C 

II C/C 

Total risk 

Now 

I, C 
Serious 

I, C 
Moderate 

10 Years 

I, C 
Serious 

I, C 
Serious 
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n 
I ~ ~ 

Hau rd 

Drown ing or 
suffocation 

Expos ure to 
asbes t os 

Exposure to 
biological 
hazards 

Table Cl -4. 185- B Water Treatment Plant/190-B Main Pump House. (3 sheets) 

Locat ion 

Sli>grade level, 
HVAC plenun 
rooms, vessels, 
and pi ts 

Sou t h wal I 190 B 
tank room 

Eas t out ~i de 
190 - B 

Gener a l a r eas 

Ri sk evaluation surmary sheet 

Potential acc ident 

Pe r son is overcome by gases or lack of 
oxygen upon entering a confined space 

Person inhal es f riabl e asbes t os ; 
pot en t ia l ex is t s for asbes t os - related 
i llness in fut ur e f r om such exposure 

Pe rson exposed to dus ts from b i rd guano 
and dead animals; contracts d i sease 

Pe r son exposed to spider bi tes, wasp 
stings, bat bi tes, mouse bites, and 
sna ke bi tes 

Factors 

1. Corrosion end oxidation in low 
areas 

2. Access to lower areas is easy 

3. Air sal'l)les taken showed no 
problems 

4. No ventilation 

5. Atmosphere in confined spaces 
is subject to change 

1. Small quantity of friable 
asbestos 

2. Disturbance would have to occur 
to create friable quantities 

NOTE: Events that are serious in 
nature are of low probability. 
Likewise, events that are minor in 
effect are of higher probability. 

Low frequency events have 
significant effects 

High frequency events have small 
effects 

1. Presence of spiders, wasps, 
etc. is seasonal 

2. Very low building activity 

3. Hazards mostly found in 
radiation zone areas 

4. Several sightings of bats have 
occurred 

Risk 
assessment 

c-c L·C 

1/1 D/D 

IV/IV D/D 

IV/IV A/A 

11/11 C/C 

Total risk 

Now 

I, D 
Minor 

IV, D 
Minor 

II, C 
Madera. 

10 Years 

I, D 
Minor 

IV, D 
Minor 

II, C 
Madera. 
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Table Cl-4. 185-B Water Treatment Plant/190-B Main Pump House. (3 sheets) 

Hazard 

Exposure to 
biological 
hazards (cont . ) 

Release of 
asbt-s t os 

Release of 
mercury 

Release of 
mi scel I aneous 
chemicals 

location 

South wal I 190 -B 
tank room 

£est outsi~ 
190 · 8 Bu i lding 

On gre><.nd 

Mercury switch on 
north stairwell 
in north 
mezzanine in 
185-B Building 

Room east side of 
north mezzanine 
in 185 -B Building 

Risk evaluation SU'TJTl8ry sheet 

Potential accident 

Disturbance of friable asbestos 
releases asbestos into the air 

Break of glass container in switch 
releasing mercury 

Break or spill of glass container 
releasing unknown liquid 

HVAC = Heating, ventilation, and air conditioning 

Factors 

5. Bat bites may have occurred in 
the past 

6. Mouse bites (rodents) may have 
occurred in past 

7. Snakes have been found in the 
buildings (including 
rattlesnakes) 

1. Small quantity of friable 
asbestos 

2. large openings to 190-B tank 
room 

3. Poor asbestos control by 1980 1 s 
demolition contractor 

1. Very small quantity of mercury 

2. Mercury in breakable glass 
container 

3. Area posted with sign and roped 
off 

1. Small quantity of unknown 
1 iquid 

2. Unknown material in breakable 
glass container 

Risk 
assessment 

c-c 

111-3 
111-2 

111-3 
111-3 

111-3 
111-3 

L·C 

C/B 

0/0 

0/0 

Total risk 

Now 

111-3, C 
Negli. 

111-3, 0 
Negli. 

111-3, 0 
Negli. 

10 Years 

111-2, B 
Minor 

111-3, 0 
Negl I. 

111-3, 0 
Negl i. 

< 
0 
r
e 
:x ,.,, 
w 



WHC-EP-0619 VOLUME 3 

This page intentionally left blank . 

• 
"""""" --a 
~ . ~:,,.-,..;,.._ 

Cl - 24 



n ...... 
I 

N 
V, 

Hazard 

Fal I ing 

St ruck by or 
striking 

Exposure to 
asbestos 

Location 

Control ~ings 

Deformed floor 
grating 

All grating 
locations 

Under steel 
decking 

Sect ion under 
190 · 8 Bu i \d ing 

General 

Genera 1 

Table Cl-5. 190-8 Tunnel/Annex. (2 sheets) 
Risk evaluation SUTJTl8ry sheet 

Potential accident 

Person falls through precast concrete 
plate while standing on it 

Person fells through grating 

Person tr ips over stubs projecting at 
interval s f rom the grating 

Person injured when roof collapses in 
tunnel 

Person is punctured by nail protruding 
out of wooden boards 

Person is punctured by metal brackets 
and extensions that have been cut away 

Person inhales friable asbestos; 
potential exists for asbestos-related 
illness in future from such exposure 

Factors 

1. Precast concrete plate cracked 

2. Grating is deformed 

3. Support beams have been cut 
.5 in. above floor creating 
11JJltiple stubs 

4. No illl.fllination in tunnel 

1. Moisture condensing on steel 
decking and colurn base plates 
causing corrosion 

2. Wooden boards with protruding 
nails are scattered throughout 
tunnel section under 
190-B Building 

3. No illl.fllination 

4. Tripping hazards exist 

5. Jagged metal edges exist that 
extend into walkways 

6. No il ll.fllination 

7. Triooing hazards exist 

1. CCllll)8ratively small amounts of 
asbestos exists in pipe 
insulation and transite 

2. Very little disturbance in 
tunnels that would create 
friable quantities 

3. Extensive water damage 

Risk 
assessment 

c-c L-C 

1/1 D/C 

11/11 C/C 

11/11 0/C 

11/11 C/C 

11/11 C/C 

IV/IV D/D 

Total risk 

Now 

II, C 
Modera. 

II, C 
Modera. 

IV, D 
Negli. 

10 Years 

I, C 
Serious 

II, C 
Modera. 

IV, D 
Negl i. 
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Table Cl-5. 190- B Tunnel/Annex. (2 sheets) 
Risk evelua t i• !: llllll8ry sheet Risk Total risk 

assessment 

Hazard Location Potential accident Factors c-c L-C Now 10 Years 

Exposure to IV, D IV, D 
biological Negli. Negl i. 
hazards 

General, but Person exposed to dusts from bird guano 1. Likelihood of contacting IV/IV 0/0 
particularly and deed animals; contracts disease disease is low if dust levels 
l6lder 190 · 8 (e . g. , Aspergillosis or Histoplesmosis) ere low 
Bui I ding 

2. Some evidence of animal 
droppings 
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Haurd 

St ruck by or 
striking 

Electrical shock 

Fire 

Location 

General 

Room in northeast 
corner along 
north well 

Outside north end 
of bui I ding 

Outsid~ yard post 

Northwest corner 
room, east wall 

Room in northeast 
corner along 
north wall 

Outside north end 
of building 
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Table Cl-6. 1701-BA Exclusion Area Badge House. (2 sheets) 
Risk evaluation SLITTT\8ry sheet 

Potential accident 

Person struck by felling ceiling tiles 

Person receives electrical shock from 
contact with energized raceways or 
equipnent during fault 

Person receives electrical shock from 
contact with energized light fixture or 
raceway 

Person receives electrical shock from 
contact with receptacle 

Person receives electrical shock from 
contact with bare wires if energized 

Person burned by electrical fire in 
raceways or equipnent caused by fault 

Person burned by arc flash when 
clearing debris or changing light 
caused by shorted condition 

Factors 

1. Visible water leaks 

2. Ceiling is currently being 
fixed 

1. Electrical distribution panel 
door stuck closed, no panel 
maintenance 

2. Fixture is hanging by wires 

3. Fixture is loose from raceway 
(not grounded) 

4. llll)roper fittings used 

5. Drilled holes in waterproof box 
to mount 

6. No cover on box with exposed 
120-V wires 

7. Presently is not energized; may 
have power reapplied et any 
time 

1. Electrical distribution panel 
door stuck closed with no panel 
maintenance 

2. Fire is of brief duration 

3. Very low building activity 

4. Fixture is hanging by wires 

Risk 
assessment 

c-c L·C 

IV/IV D/E 

1/1 D/D 

1/1 C/C 

1/1 D/D 

1/1 D/D 

IV/IV E/E 

IV/IV C/8 

Total risk 

Now 

IV, E 
Negl i. 

I, C 
Serious 

IV, C 
Minor 

10 Years 

IV, D 
Negl i. 

I, C 
Serious 

IV, B 
Minor 
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Table Cl-6. 1701-BA Exclusion Area Badge House. (2 sheets) 
Risk evaluation surrnary sheet Risk Total risk 

assessment 

Hezard Loe at ion Potential accident Factors c-c L-C Now 10 Years 

Fire (cont.) . . .. 5. Fixture is loose from raceway -- -- -- --
(not groU'lded) 

6. Nesting material in fixture 
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n -I 
N 
\.0 

Hazard 

Fal I ing 

Loe at ion 

Fan room 

l.lork 11re11 

Storege 1md 
Tren!.fer 11re11 

Process area 

Mi scel I aneous 
poorly 
illunineted areas 

Specific 
locations : 

Switch gear room 

Office area 2 

Table Cl - 7. 105-C Reactor Building. (15 sheets) 
Risk evaluation sLfllll8ry sheet 

Potential accident 

Pe rs on fells through roof panel 

Person s lips or trips 

Factors 

*Interior doors to roof allow 
access. 

*No roof danger posting on many 
upper level roof access doors. 

1. Ten degraded panels in fan 
room; no visible leaks but 
suspect capacity 

2. Four cracked panels in work 
area 

3. large nUTber of broken panels 
in corridors, electrical room, 
and office areas. Evidence of 
heavy leaking. 

4 . One panel in storage area is 
broken 

5 . Seven panels in corridor west 
of transfer area are damaged 

6. Many damaged pane Is and 
evidence of heavy leaking in 
miscellaneous storage room and 
associated south corridor 

7. Eighty percent of the panels 
above process area are degraded 

8. Thirty percent panels above 
core area are in bad condition 

9. Limited access from outside and 
zones 

10. Poor i l lunination 

11. Clutter and debris 

Risk 
assessment 

C·C L·C 

1/1 C/8 

1/1 C/8 

1/1 C/8 

1/1 C/8 

11/11 D/D 

Total risk 

Now 

I, C 
Serious 

10 Years 

I, B 
Critical 

a: 
::c 
("") 

I ,.,, 
""C 
I 

0 
O'I ..... 
\.0 

< 
0 
r 
C 
3:: ,.,, 
w 



n ,__. 
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w 
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Hazard 

Falling (cont . ) 

Struck by or 
s tr i king 

Location 

Ki tchen area 

Front face work 
area 

Exhaust room 10 

Radiation zones 

Fan room 

\lor k area 

Storage and 
transfer area 

Table Cl - 7. 105- C Reactor 
Risk evaluation surmary sheet 

Potential accident 

--

Person struck by falling gypsln roof 
panel initiated by snow, rain, or 
seismic events 

93 u]O'i· I .1744 

Building. (15 sheets) 

Factors 

--

*Poor illunination in certain 
areas 

*Clutter and debris 

*Gypsln roof panels are 
relatively light to other 
panels 

*Snow loading will increase 
likelihood of roof or wall 
col lapse 

*Seismic events could initiate 
roof or wall col lapse 

*Activities that cause 
structural vibration could 
initiate roof or wall collapse 

1. Ten degraded panels in fan 
room; no visible leaks but 
suspect capacity 

2. Four cracked panels in work 
area 

3. Large nl.lTber of broken panels 
in corridors, electrical room, 
and office areas. Evidence of 
heavy leaking. 

4. One panel in storage area is 
broken 

5. Seven panels in corridor west 
of transfer area are damaged 

Risk 
assessment 

c-c L·C 

-- --

11/11 D/C 

11/11 DIC 

11 /II D/C 

Total 

Now 

--

11, D 
Minor 

risk 

10 Years 

--

II, C 
Moderate 

:IC 
:I: 
n 
I 

l'T1 
"'0 
I 

0 
Ol ,__. 

'° 
< 
0 
r 
C: 
3: 
l'T1 

w 



n ...... 
I 

w ...... 

Hazard Locet ion 

Struck by or Miscellaneous 
str i king (cont.) storage room end 

essociet~ south 
corridor 

Drowning/ 
Suffocation 

Process 11re11 

Under l ight 
f i xtur es 

Bathr oom end 
cont r ot room 

Co<Y'ect~ 
electr icel ly 
powered ~ ii:;rnent 

Global throughout 
building 
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Table Cl-7. 105-C Reactor Building. (15 sheets) 
Ris k evaluat ion surrmary sheet 

Potential accident 

Pe r son fat ls through roof panel 

Pers on s t ruck by fluorescent light tube 
fell ing from f ixture 

Pe rs on rec eives laceration from heater 
fen f rom leek of fan guard 

Person is struck by inadvertently 
energ i zed mechanical equ ipment 

Person enters confined space and is 
overcome by gases or lack of oxygen 

Factors 

6. Many damaged panels and 
evidence of heavy leaking 

7. Eighty pe rcent of panels above 
process erea degraded 

B. Thirty percent of panels above 
core area are in bad condition 

9 . Light tubes loose 

10. Fan is in operation during the 
winter 

11. Located below 8-ft height 

12. Fen guard inadequate 

13 . Poor maintenance 

14. Some equipment does not appear 
to be disconnected 

15. Circuits apparently get 
energized for various reasons 
without consideration for what 
might be connected 

16. This risk becomes more 
ill1)0rtant during intrusive 
activity 

1. Many confined spaces exist In 
the building, both above- and 
belowgrade 

2. There is evidence of oxidation 
and water accurulation 

3. Sa"l)les of confined space 
atmospheres showed no problems 

4. Building has lack of 
ventilat ion 

Risk 
assessment 

c-c L-C 

11/11 0/C 

IV/IV 0/0 

11/11 0/0 

11/11 E/E 

1/1 0/0 

Total risk 

Now 

I, 0 
Minor 

10 Years 

I, D 
Minor 
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Hazard 

Drowning/ 
Suffocation 
(cont.) 

Electrical shock 

Exposure to 
radiation 

location 

Balance of plant 

Multiple 
I ocat ions 
(approximately 40 
I ocet ions) 

Tool rooms just 
west of work area 
and general 

Global 
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Table Cl-7. 105-C Reactor Building. (15 sheets) 
Risk evaluation sl11Jl18ry sheet 

Potential accident 

Person receives electrical shock from 
contact with energized circuits 

Person receives electrical shock from 
contact with exposed electrical 
equipment that could become energized 

Person receives electrical shock due to 
water leak through degraded roof into 
electrical fixtures or boxes causing 
shock potential 

Person receives internal uptake of 
radioactive material 

Factors 

5. Most of the confined spaces in 
the building were not checked 

6. Conditions can change at any 
given time 

7. Confined spaces are not 
identified 

1. !~roper identification of 
energized circuits 

2. Drawings not current 

3. Inadequate tagging of energized 
equipment 

4. Open electrical boxes 

5. Exposed wiring 

6. Deactivated circuits are not 
disconnected 

7. Leaking degraded roofing 

1. Contamination fixed to wall 
floor surf aces 

2. Leaks could dislodge fixed 
contamination 

3. Source material is a stable 
matrix such as the graphite 
stack or activated steel 

4. Release of radioactive material 
would require intrusive 
activity 

Risk 
assessment 

c-c L-C 

1/1 C/C 

1/1 C/8 

1/1 0/C 

IV/IV 0/D 

Total risk 

Now 

I, C 
Serious 

IV, D 
Negll. 

10 Years 

I, B 
Critical 

IV, D 
Negl I. 
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Haurd 

EKposure to 
radiation 
(cont.) 

location 

. . 

Specific 
locat ions : 

ruel basin metal 
storage area 

Nonrediation tool 
storage door 

Leed brick 
shielding in non
radiation tool 
room ceiling 

)(1 level, pipe 
asbestos 

Nurber 4 reactor 
face ()(1 left) 

High -press pipe 
()(1 level) 

Shielding safe on 
floor of 
()(1 level) 

Switch at top of 
access stairs et 
top of reactor 

Bal I hopper 4 ft 
from stairwell 

Table Cl - 7. 105-C Reactor 
Risk evaluation SUTITl8ry sheet 

Potential accident 

Person is exposed to external radiation 

Person is exposed to external radiation 
from alternation of shielding, causing 
increas ed exposure rates 

Building. (15 sheets) 

Factors 

5. Many radiation fields 

6. No readings significantly over 
background were detected during 
the walkdown (see 3 rrR on X 
level) 

7. Need extended exposure to 
receive significant doses 

8. Radiation levels around 
portable safe were found to 
increase when bricks were moved 

9. Nonexistent and/or inaccurate 
labeling 

Approximately 3 11'1!/h reading on 
outside of pipe 

Risk 
assessment 

c-c L-C 

IV/IV D/D 

IV/IV D/D 

Total risk 

Now 10 Years 

-- --
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Hazard 

Exposure to 
asbestos 

Exposure to lead 

location 

Sw i tch gear room 

Off ice area 2 

Ki tchen ser vice 
aree 

Second fl oa r 
level 

Be ~in t>ntr e nc e 
s t t>p · off er ee 

Leundry ~tor11ge 
e rt> e 

Men ' s changt' room 

leb room 

Fan room 

Exhaust fen 
rooms 8 end 9 

Change room dra in 

X1 level 

X2 level 

Top of r eactor 
block 
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Table Cl - 7. 105-C Reactor Building. (15 sheets) 
Risk evaluation surmary sheet 

Potential accident 

Person inhales asbestos fibers 

Pe rs on breathes i n lead dust 

Factors 

1. Age of facility · ·frieble 
asbestos 

2. Access to building controlled·· 
very low activity level 

3. Areas not tested for hazard but 
potential exists 

4 . leaking roof is degrading 
asbestos condition 

5. Significant amounts of friable 
asbestos exists In pipe 
insulation end some electrical 
wire insulation 

6 . Exposure to asbestos could be 
exacerbated by structural 
failures such as structural 
collapse (see felling hazard) 

*Factors apply to all locations 

1. Lead bricks are handled for 
environnental cleanup purposes 

2. Lead bricks are old, lead dust 
exists 

3. Observed oxidation rates at the 
Hanford Site in general are 
greater than expected 

4 . Sensitivity to lead exposure 
varies 

Risk 
assessment 

C·C L·C 

IV/IV 0/C 

IV/IV 8/8 

Total risk 

Now 

IV, D 
Negl i. 

IV, 8 
Minor 

10 Years 

IV, C 
Minor 

IV, 8 
Minor 
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w 
c.n 

Hazard 

Exposure to lead 
(cont.) 

Exposure to 
mercury 

Exposure to 
mi scel l eneous 
chemicals 

location 

Monradietion tool 
room 

Meters in left 
purp room 
ad jacent to door 

Swl tch In 
northwes t corner 
of balcony above 
reactor core 

Sw l tch of ltt'St 

w11l l of the 0 
1n11ch l~ rocrn 

\later workshop 

Specific 
locations: 

Men's room 
adjacent to 
entrance 

Along west wall 
of control room 

Cabinet adjacent 
to stainless 
s teel s ink i n 
change r oom 
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Table Cl - 7. 105-C Reactor Building. (15 sheets) 
Ri sk evaluat ion surmary sheet 

Potential accident 

Person receives exposure to mercury 
(funes and skin absorption) from broken 
mercu r y containers 

Per son receives exposure to stolen 
mercury 

Person receives harmful exposure to 
miscellaneous chemicals (janitorial 
supplies, water treatment chemicals , 
and unknown substances) from spilled 
containers 

Factors 

1 . Small quantities 

2. Contained in breakable glass 

3. Located in remote areas of the 
building 

4 . Mercury locations in radiation 
zones 

5. Theft of mercury has occurred 
at B Area 

1. Unknown chemicals in water 
workshop cabinet 

2. Small quantities 

3. Container in good condition 

4. Janitorial supplies 

5. Small glass jar of methyl 
silicone polymer 

6. Unknown liquid in 1-L bottle, 
1 gal of phosphoric acid, 
scouring powder, and unknown 
pawder substance 

Risk 
assessment 

C·C L· C 

.. . . 

IV/IV 0/0 

11/11 0/0 

Total 

Now 

. . 

IV, D 
Negll. 

II, 0 
Minor 

risk 

10 Years 

. . 

IV, D 
Negll. 

II, 0 
Minor 
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I 

w 
en 

Hazard 

Exposure to 
miscellaneous 
chemicals 
(cont.) 

Exposure to 
biological 
hezerds 

Location 

B exhaust fan 
room 

Tool room access 
from lab 

Southeast corner 
of Xl level 

Zone areas 

Table Cl-7. 105-C Reactor 
Ri sk evaluation surmary sheet 

Potential accident 

--

Person exposed to dusts from bird guano 
and dead animals; contracts disease 

Person exposed to spider bites, wasp 
stings, bat bites, mouse bites, and 
snake bites 

93 ~:3•Y· I • I 750 

Building. (15 sheets) 

Factors 

7. Belt dressing 

8. Miscellaneous solvents 

9. Two unknown c~ressed gas 
bottles 

NOTE: Events that are serious In 
nature are of low probability. 
Likewise, events that are minor In 
effect are of higher probability. 

Low frequency accidents have 
significant consequences. 

High frequency accidents have small 
consequences. 

1. Presence of spiders, wasps, 
etc., is seasonal 

2. Very low building activity 

3. Hazards mostly found in 
radiation zone areas 

4. Several sightings of bats have 
occurred 

5. Bat bites may have occurred in 
the past 

6. Mouse bites may have occurred 
in past (rodents) 

7. Snakes have been found in the 
buildings, including 
rattlesnakes 

Risk 
assessment 

c-c L-C 

-- --

11/11 CIC 

IV/IV A/A 

Total 

Now 

--

II, C 
Moderate 

risk 

10 Years 

--

II, C 
Moderate 
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Hazard 

T~rature 
extremes 

Fi res 

Location 

General 

General 

Table Cl-7. 105-C Reactor 
Risk evaluation sLfl'fllllry sheet 

Potential accident 

Person experiences heat exhaustion 

Per son experiences hypothermia 

Person burned by fire started from 
ignition caused by fault in electrical 
system 

93 tt3014 I .175 I 

Building. ( 15 sheets} 

Factors 

1. Seasonal 

2. Dependent on ventilation 

3. Hanford Site hes a history of 
this problem occurring 

4. Hazard depends on type of work 
being performed 

5. Can be controlled by limiting 
exposure 

6 . Low activity of concern 

7. Workers have natural 
inclination to express 
discomfort in t~reture 
extremes 

8. Low t~ratures occur 
occasionally et the Hanford 
Site 

9. No active heating system in 
ruch of the building 

1. Circuit breakers not 
maintained. 

2. No fire protection or 
suppression system in building 

3. Many exit doors locked. 

4. Open electrical boxes 

5. Few cont>ustion materials 

6. Evidence of small fire in 
control room light fixture. 
Over-current protection did not 
clear fire source. 

Risk Total 
assessment 

c-c L-C Now 

II, C 
Modera. 

11/11 C/C 

IV, C 
Minor 

IV/IV C/8 

risk 

10 Years 

II, C 
Modera. 

IV, B 
Minor 
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Hazard 

Fires (cont.) 

Explosion 

Release of 
radioactive 
material 

location 

Ge~ral 

On east wall of 
change room 
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Table Cl-7. 105-C Reactor Building . (15 sheets) 
Risk evaluation surmary sheet 

Potential accident 

Shock sensit ive material causes 
explos ion that injures individual 

Release of radiation to unknown 
location from inadvertent use of 
contaminated drain 

Factors 

7. Over-current protection 
auestionable. 

1. Age of material 

2. Type of material 

3. Arrbient teq:,erature 

4 . Movement of chemicals occurs as 
part of the cleanup program 

5. It is not clear that the WHC 
policy on unknown chemicals is 
fol lowed 

6. Mot many unknown chemicals in 
facility 

7. Fi re department has been 
designated contact for handling 
unknown chemical soil ls 

1. Contamination is fixed or 
contained 

2. Posted as contaminated 

3. Unknown discharge location for 
drain 

4. Mo active water supply at sink 
or in building 

5. Contamination levels of drain 
unknown 

6. Drain not sealed 

Risk 
assessment 

c-c 

--

1/1 

111-2 
111-2 

L-C 

--

0/D 

D/D 

- --- - - - --- -------

Total 

Now 

--

I, D 
Minor 

111-2, D 
Negli. 

risk 

10 Years 

--

I, D 
Minor 

111-2, D 
Neg Ii. 
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Hazard 

Release of 
radioactive 
materiel (cont.) 

Release of 
asbes tos 

Location 

EKterior 
northeast corner 
of building 
edjecent to the 
fuel eKem area 

Global in 
red i et ion zone 

Gene r al 

Specific 
locations : 

Switch gear room 

Off ice area 2 

Ki tchen eree 

Second floor 
level 

Table Cl-7. 105-C Reactor Building. (15 sheets) 
Risk evaluation surmary sheet 

Potential accident 

Release of radiation from wind or water 
erosion that transports radioactive 
mater iel outs ide contaminated area 

Release of rad i at ion from contamination 
spr ead by ins ects or animals. 

Release of radiation from spread of 
contam inat ion by b iolog ical intrusion 
(rodents) 

Release from accidental disturbance of 
friable asbes tos 

Factors 

7. Area contained surface 
contamination 

8. Area contains vegetation, wind 
blown soil, and turbleweeds 

9. Small amounts of bird and 
rodent debris 

10. Small amounts of smeerable 
material 

11. Relative few openings in 
building 

12. No reportable occurrences 

1. Outside asbestos on vent dusts 
is presently exposed to 
environment because encapsulant 
is flaking off 

2. Significant amounts of friable 
asbestos exists in pipe and 
some electrical wire insulation 

3. Asbestos abatement program 
started but terminated early 

4. Building posted as an asbestos 
hazard 

5. Access to building controlled, 
very low activity level 

Risk 
assessment 

C·C 

111 -2 
111 ·2 

111 ·3 
111 ·3 

111-3 
111-3 

L·C 

0/0 

0/0 

B/A 

Total risk 

Now 

111-3, B 
Negl i. 

10 Years 

111-3, A 
Minor 
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Hazard 

Release of 
asbestos (cont.) 

Rel ease of lead 

Location 

Bas in ent ranee 
step-off area 

Laundry storage 
area 

Men's change 
room 

lab room 

ran room 

E•hau~ t fa n room 
8 and 9 

X1 level 

X2 level 

Top of r eactor 

Nonrad iation tool 
room 

Table Cl-7. 105-C Reactor 
Ri sk evaluation SIJTITl8ry sheet 

Potential accident 

--

Re l ea~e caused by act iv i t ies related to 
t heft of lead and dUll) i ng lead to 
env i rorrnent 

Building. (15 sheets) 

Factors 

--

,. Significant quantities of 
removable lead 

2. Potential to be mixed waste 

3. Located in remote areas of 
building 

4. Located in radiation zones 

5. High density minimizes 
likelihood for removing large 
quantities 

6. Usefulness in a n....t>er of 
recreational activi t ies 
increase likelihood of theft 

7. Theft of materials has occurred 
in the past 

8. Evidence of water intrusion 

Risk Total 
assessment 

c-c L·C Now 

-- -- --

111 - 2, 0 
Negli. 

111-2 0/0 
II I ·2 

risk 

10 Years 

--

I I 1-2, 0 
Negl i. 
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Hazard 

Release of 
mercury 

Release of oil 
or petroleun 
products 

location 

S~ci f ic 
I OCllt ions: 

Meters in left 
JJU'll room 
adjacent to door 

Switch in 
northwest corner 
of balcony above 
reactor cor e 

Switch of west 
wall of the "0" 
machine room 

Table Cl-7. 105-C Reactor Building. (15 sheets) 
Risk evaluation SUTITl8ry sheet 

Potential accident 

Mercury released to environment as a 
result of broken container 

Mercury rel eased to environment from 
theft or sabo t age 

Release of oi l from fa i lure of seals, 
valves, and equipment 

Factors 

1. Very small quantities 

2. Contained in glass containers 
that are subject to breakage 

3. located in remote areas of 
bui !ding 

4. Known locations are in 
radiation zones 

5. Possibility for existence as 
mixed waste 

6. During D&D of 108-B, a 
significant quantity of mercury 
was stolen and never recovered 

7. In meter 

8. One mercury switch 

9. One mercury switch 

1. Older oils could contain 
hazardous material (regulatory 
status unknown) 

2. Inside building 

3. Residual quantities 

4. Majority of oil containing 
eauioment leaks 

Risk 
assessment 

c-c 

111-3 
111-3 

II 1·3 
II 1-3 

L·C 

D/D 

0/0 

Total risk 

Now 

111·3, D 
Negl i. 

111·3, 0 
Negl i. 

10 Years 

111·3, D 
Negl i. 

111·3, D 
Negl i. 
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Table Cl-7. 105-C Reactor Building. (15 sheets) 
Ri sk evaluation sUITilBry sheet Risk Total risk 

assessment 

Hazard location Potential accident Factors c-c L-C Now 10 Years 

Rel ease of oil -- -- 5. Oil in radiation zone, -- -- -- --
or petroleun potential for mixed waste 
products (cont.) 

Specific 
locat ions: 

Bearing housing 6. Oil leak from bearing 
in fan room area 

fan motor in 7. Oil leak from motor 
exhaus t fan 
room 9 

PU!l)S in l i ft 8. Oil leak from purp ::IE: 
::c 

POJ'1> room n 
I 

level 2 9. Oi l leak from hoist l'T1 
"t, 
I 

port ion of 10. Oil leak floor 
0 

n La r ge on O'I ._... floo r or Rx block .... 
I '° -"" 

N Southwes t corner , 1. Oil in reservoir 
bal cony above < 

0 reactor bl ock r-
C 

IJe s t wall of 12. Oil in-l ine oiler 3 
gallery level l'T1 

above Rx block w 

Release of 111-3, D 111 · 3, D 
miscellaneous Negl i. Negli. 
chemicals 

Release of miscellaneous chemicals from 1. Floor drains in bathroom and 111-3 0/D 
conta iner failures change room 111-3 

2. Small quant i ties 

3. Containers in good condition 

Speci fie 
locat ions: 

Men 's room 4. Janitorial supplies 
adjacent to 
entrance 

Along west wall 5. Small glass jar of methyl 
of contro l room s i l i cone pol vmer 



n .... 
I 
~ 
w 

Table Cl-7. 105-C Reactor 
Risk evaluation SUlTllllry sheet 

Hazard Loe at ion Potential accident 

Release of Cabinet adjacent . . 
miscellaneous to stainless 
chemicals steel sink in 
(cont.) change room 

B exhaust fen 
room 

Tool room access 
from lab 

Southeast corner 
of X1 level 

•conman to a nuT'ber of different accidents and/or locations. 
O&o = Decontam ina t ion and deconwnissioning 
~HC = ~estinghouse Hanford Corrpany 

93 ~BO'i· 1.1757 

Building. (15 sheets} 

Factors 

6. Unknown liquid in 1-L bottle, 
1 gal of phosphoric acid, 
scouring powder, and unknown 
powder substance 

7. Belt dressing 

8. Miscellaneous solvents 

9. Two unknown cOl!l)ressed gas 
bottles 

Risk Total 
assessment 

c-c l·C Now 

-- -- --

risk 

10 Years 

--

a: 
:I: 
n 
I 

l'T'1 
""C 
I 

0 
0\ .... 
'° 
< 
0 
r
e 
3: 
l'T'1 

w 
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Table Cl-8. 183-C Filter Plant Pump Room. (4 sheets) 
Risk evaluation surrnery sheet Risk Total risk 

assessment 

Hazard Location Potential accident Factors c-c L-C Now 10 Years 

Falling I, 0 I, B 
Minor Critical 

Roof over Person fells through roof over 1 . Access to roof over clearwell 1/1 0/0 
clearwel l cl eerwel l exists 

2. Access to roof posted as 
DANGEROUS 

Transite roof Person fells through roof over filter 3 . Leeks have degraded steel roof 1/1 0/B 
over filter basins understructure 
bas ins 

4. Transite becomes very soft when 
saturated with standing water :c 

:I: (nonloed bearing) c-, 
I 

5. Access to roof is posted 
,,, 
" I 

6. The level of degradation of 0 n O"I ...... transite panels is not always -I 
visible to naked eye (requires '° .i,. 

l.11 tensile testing) 
< 

Struck by II, C I, B 0 or ,-
striking Moderate Critical C: 

3: 
General Person is struck by fell ing roof that 1. Leaks have degraded under roof 11/1 C/B 

,,, 
coll apses under snow load structure w 

2. Hanford Site snow loads can 
occasionally be heavy 

3. Atmosphere was wet during 
operation, leading to roof 
structure effects 

4. Transite roof panels are not 
heavy 

5. After 5 years, the roof steel 
structure could collaPSe 

Drowning/ I, 0 I, 0 
suffocation Minor Minor 

General Person ente rs confined space and is 1. Some areas tested with no 1/1 0/0 ' 
overcome by gases or lack of oxygen negative results 

2. Age of facility 

3. Facility inactive for a long 
time 



Hazard 

Drowning/ 
suffocation 
(cont.) 

Exposure to 
radiation 

Exposure to 
asbestos 

Exposure to 
miscellaneous 
chemicals 

Exposure to 
biological 
hazards 

Loc11t ion 

Near pip ing 
throughout 
fa ci lity 

0ichromate tanks 

Zone ar eas 

Table Cl -8. 183 -C Filter Plant Pump Room. (4 sheets) 
Risk evaluation surmary sheet 

Potential accident 

Person is exposed to radioactive 
1118te ri al caused by mechan ical 
disturbance of piping, etc. 

Per son inhales disturbed friable 
asbest os 

Person is exposed to dichromate due to 
release from tank 

Person exposed to dusts from bird guano 
and dead animals; contracts disease 

Person exposed to spider bites, wasp 
stings, bat bites, mouse bites, and 
snake bites 

Factors 

4. No ventilation 

5. No confined space postings 

1. Buildup of naturally occurring 
radioactive material 

2. In 183-8 Head House, 
radioactive thoriun was found 
in systems handling bauxite 
(similar functions) 

3. Pipe scavenging not uncorrrnon 

1. Significant quantities of 
friable asbestos 

2. Minimal level of building 
activity 

1. Unknown small quantities appear 
to reside in bottom of tank 

NOTE: Events that are serious in 
nature are of low probability 
likewise, events that are minor in 
effect are of higher probability 

Low frequency events have 
significant effects 

High frequency events have small 
effects 

Risk 
assessment 

c-c L·C 

IV/IV E/E 

IV/IV C/ C 

IV E 

11/11 C/C 

IV/IV A/A 

Total risk 

Now 

I, E 
Negl i. 

IV, C 
Minor 

IV, E 
Negl i. 

11, C 
Moderate 

10 Years 

I, E 
Negl I. 

IV, C 
Minor 

IV, E 
Negl i. 

II, C 
Moderate 

:E 
::c 
n 
I 

rT"I 
"'U 
I 

0 
Ol .... 
'° 
< 
0 
r 
C: 
3: 
rT"I 

w 



Table Cl-8. 183-C Filter Plant Pump Room. (4 sheets) 
Risk evaluation SUTJ!l8ry sheet Risk Total risk 

assessment 

Hazard Location Potential accident Factors c-c L-C Now 10 Years 

Exposure to . . . . 1. Presence of spiders, wasps, -- -- -- --
biological etc., is seasonal 
hazards (cont.) 

2. Very low bui !ding activity 

3. Hazards mostly found in 
radiation zone areas 

4. Several sightings of bats have 
occurred 

5. Bat bites may have occurred in 
the past a: 

:I: 
6. Mouse bites ( rodents) may have ("") 

I occurred in pas t fT'I 
""C 

7. Snakes have been found in the I 
0 

n bui !dings, including Ol 
rattlesnakes ...... 

I '° .i,. 
-..., Release of 111-3, E 111-3, E 

radiation Negli. Negl i. < 
0 
r-

General Re lease of rad ioact ive ma t e ri al due to 1. Buildup of naturally occurring 111-3 E C: 
mechan ical d is tu rbance of p iping, etc. radioactive material 111 -3 3: 

fT'I 

2. In the 183-B Head House, w 
radioactive thoriun was found 
in systems handling bauxite 

Release of 111 -3, 0 111-3, C 
asbestos Negl i. Negl i. 

Fr om p iping Release of d isturbed friable asbestos 1. Significant quantities of 111-3 0/C 
throughout friable asbestos 111-3 
fac i l i ty 

2. Minimal level of building 
activity 

Release of oi l 111 -2, B 111 - 2, B 
and/or petroleun Minor Minor 
products 

Punp room Re leas e of o i l due to fa i lure of 1. Small quantities of oi l 111 -3 C/C 
var ious equ ipment seals, valves, etc. 111 -3 

2. Release inside facility 

3. No leak containment 



n -I 
~ 
co 

Hazard Loe at ion 

Release of oil Slbstation 
and/or petroleun outside near 
products (cont.) northeast corner 

Release of 
miscellaneous 
chemicals 

Oichromate tanks 

PCB= Polychlorinated biphenyl 

Table Cl -8. 183-C Filter Plant 
Risk evaluation sUTJT1Bry sheet 

Potential accident 

Release of transformer oil due to 4. 
failure of seal valve, etc. 

5. 

6. 

7. 

8 . 

9. 

Release of dichromate from failure of 1. 
tank 

2. 

3. 

93 tr]O't 1-1762 

Pump Room. (4 sheets) 

Factors 

Unknown quantities in 
four transformers 

Past s~ling shows safe levels 
(<50 p/m) of PCBs 

Transformer 2·C4838E shows 
signs of leaking 

No containnent but mounted on 
concrete pads 

Transformers deactivated 

Subject to weather 

Unknown small quantities appear 
to reside in bottom of tank 

Tanks in good physical 
condition 

Leak from tank would be 
contained bv building 

Risk Total 
assessment 

c-c L·C Now 

111-2 8/8 --
111-2 

111-3, E 
Negl i. 

111-3 E/E 
111-3 

risk 

10 Years 

--

111-3, E 
Negl I. 

E 
:I: n 
I 

IT1 
-,:, 
I 

0 
O'I -'° 
< 
0 
r
e: 
3: 
IT1 

w 



n ....... 
I 
~ 
\D 

Hazerd 

Struck by or 
str i king 

Electr ical shock 

Loe et ion 

General 

Ins ide south well 

T b 1 a e Cl 9 -

Ri sk evaluation SUTl'1l8ry sheet 

Potential accident 

Person is s truck by fall ing ceiling 
tiles 

Person r ece ives shock by contacting 
conduc t ors that may be ene r gized 

93 t]O'i· 1 .. 1763 

1702 CB d - a :ge H ouse. 

Factors 

1. Heavy leaking through roof 

2. Deformed plaster board ceiling 
tile 

1. Building is locked 

2. Mo interior access was 
permitted so a c~lete 
assessment of the facility 
could not be done 

3 . Service discomect switch has 
been removed from i ns ide 
bu i ld ing leaving conductors 
protruding from cut off conduit 

4. It is not known whether 
conductors are energized at 
this time 

5. Power source for service 
conductors was not obvious 
creat ing the possibility that 
conductors could be 
inadvertently energized at a 
later time 

Risk Total 
assessment 

c-c L·C Now 

IV, D 
Negl I. 

IV/IV 0/C 

I, C 
Serious 

1/1 C/C 

risk 

10 Years 

IV, C 
Minor 

I, C 
Serious 

-= :J: 
(""') 

I 
l'T'I 
""tJ 
I 

0 
0\ ...... 
'° 
< 
0 
r
e: 
3: 
l'T'I 

w 



WHC-EP-0619 VOLUME 3 

This page intentionally left blank. 

Cl-SO 



n ...... 
I 

V, ...... 

Hazard 

Electrical shock 

Exposure to 
asbestos 

Release of 
asbestos 

Local ion 

Outside, north 
wall, service 
disconnect switch 

Near p ipe on 
inside north wall 

Near pipe on 
inside north wall 

93 tJOY· 1 .. 1765 

Table Cl-10 1714-C Solven t St orage. 
Ri s k evaluation SUTIT\8ry sheet 

Potential accident 

Person receives shock from contact with 
energized conductors 

Person inhales disturbed friable 
asbestos 

Release of disturbed friable asbestos 

Factors 

1. Building is locked 

2. Building was not entered for 
inspection 

3. Line side service conductors 
cut off at service disconnect 
switch on outside of building 

4. Service conductor power source 
unidentified (suspected to be 
located in 105-C) 

5. Unknown if service conductors 
are energized 

6. Service conductors could become 
energized unintentionally from 
activities outside the 
1714-C Building 

1. Small quantity of friable 
asbestos 

2. Building is not in use and is 
locked 

1. Small quantity of friable 
asbestos 

2. Building is not in use and is 
locked 

3. Release contained within 
facility 

Risk 
assessment 

c-c 

1/1 

IV/IV 

111-3 
111-3 

L-C 

C/C 

E/E 

0/C 

Total 

Now 

I, C 
Serious 

IV, E 
Negl i. 

111-3, D 
Negl i. 

risk 

10 Years 

I, C 
Serious 

IV, E 
Negll. 

111-3, C 
Negll. 

E: 
:I: 
n 
I 

rr, 
""O 
I 

0 

°' ..... 
'° 
< 
0 
r
e: 
3: 
rr, 

w 
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n 
I 

lT1 
w 

Hazard 

Falling 

Exposure to 
miscellaneous 
chemicals 

Release of 
miscellaneous 
chemicals 

Locet ion 

Ra""• west stairs 
(wood structure) 

103 -0 Bui !ding 
near east 
interior wall 

103-0 Building 
near east 
interior wall 

Table Cl-11. 103-D Fresh Metal 
Risk evaluation SUllllllry sheet 

Potential accident 

Person fells from stairs 1. 

2. 

3. 

4 . 

5. 

6. 

7. 

Person exposed to chemicals through 1. 
inhalation, ingestion, or absorption 
from breech of container 2. 

3. 

4. 

5. 

6. 

Failure of container results in release 1. 
of chemicals to the envirorrnent 

2. 

3. 

93 fJO'i· 1.1767 

Storage. (2 sheets) 

Factors 

No south handrail 

Steps in very bad condition 

East stairs are concrete and in 
good condition 

Building used for storage 
infrequently 

Personnel not present 
frequently 

No barrier preventing use of 
west stairs or warning of 
degraded condition 

Person has equal likelihood of 
using either east or west 
stairs 

Located inside locked building 

Container is presently in good 
condition 

Container is i""roperly stored 

Container is i""roperly labeled 

Material is in sol id form 

Material is a mixture of 
absorbent and oaint thimer 

Located inside locked building 

Container is presently in good 
condition 

Container is i""roperly stored 

Risk Total 
assessment 

c-c L-C Now 

II, C 
Moderate 

11/11 C/8 

IV, D 
Negl i. 

IV/IV D/D 

111-3, D 
Negl i. 

111-3 0/0 
111-3 

risk 

10 Years 

II, B 
Serious 

IV, D 
Negl i. 

111-3, D 
Negl i. 

E 
:c 
("") 
I ,.,, 
~ 
I 

0 
en -'° 
< 
0 
r 
C 
:J: ,.,, 
w 
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Table Cl - 11. 103 - 0 Fresh Metal Storage. (2 sheets) 
Risk evaluation SUT1118ry sheet Risk Total risk 

assessment 

Hazard Loe at ion Potential accident Factors c-c l·C Now 10 Years 

Release of .. .. 4. Container is i~roperly labeled -- -- -- --
mi see l l aneous 
chemicals 
(cont.) 

5. Material is in sol id form 

6. Material is a mixture of 
absorbent and paint thinner 

7. Future storage could consist of 
different materials 

:c 
:I: 
n 
I ,.,, 

""C 
I 

0 
n Ol ...... ..... 
I ID 

(J1 
~ 

< 
0 
r-
C: 
3: ,.,, 
w 



n 
I 

u, 
u, 

Hazard 

Falling 

Location 

General to ell 
l ocet ions 

Fan hou~e: 

Concrete roof in 
fan eel l ZO 

Process eree roof 

Sto r ege basin and 
transfer area 

Southwest side of 
transfer pi t 

93 rJO'i· I .1769 

Table Cl-12. 105-0 Reactor Building. (24 sheets) 
Risk evaluation SUTJMry sheet 

Potential accident 

Person fall s through degraded concrete 
slab while on roof 

Person falls through degraded panels 
wh i I e on roo f 

Person falls through degraded panels 
wh i le on roof 

Person falls through decayed wood floor 
planks in basin area 

Person falls into transfer area pit 

Factors 

*Roof panels generally are in 
deteriorated condition 

*Access to all roofs available 
if ladders on outside are used 
once roof access has been 
obtained from inside 

*Doors to roof from inside 
building were not posted with 
roof access warnings 

*Doors to roof were not 
securely locked 

1. Large crack in roof concrete 
slab 

2. Four bad panels in south 
stairway 

3. Nine bad panels over top of 
reactor block 

4. Two panels cracked and five 
panels with exposed rebar over 
E corridor to storage basin 

5. Seven panels with exposed rebar 
(south side of roof) and five 
panels with exposed rebar 
(east part of roof) 

6. A 12-ft drop from storage basin 
roof to basin decking; 44-ft 
drop from transfer area roof to 
ground level 

7. Two rotted wood planks at 
entrance to storage basin 

8. A 20-ft drop from basin decking 
to basin floor 

9. Grating is loose 

10. No guard rail, only 2 1/2-in. 
cement wall 

Risk 
assessment 

c-c L-C 

1/1 E/D 

1/1 C/C 

1/1 C/C 

1/1 C/B 

Total risk 

Now 

I, C 
Serious 

10 Years 

I, B 
Critical 

s:: 
:I: 
n 
I 

l'T'1 
"'O 
I 

0 
O'\ -'° 
< 
0 ,-
c:: 
3: 
l'T'1 

w 



n ..... 
I 

(J1 

°' 

Hazard 

Falling (cont.) 

Location 

1/orlc area and 
valve pi t 

Basin ar~ a 

All gr ating areas 
of fac i lity 

E 1 ~ct r f ca I r com 

Fi xed ladders 

Table Cl-12. 105-D Reactor Building. (24 sheets) 
Risk evaluation surrnary sheet 

Potential accident 

Person falls through degraded roof 
panels while on roof 

Per son fall s be tween handra i ls 

Pe rson s lips or trips on grating 

Pe rson catches foot, trips, and falls 

Person falls while cliroing fixed 
ladders inside build ing 

Factors 

11. Pits are deeper than basin 

12. Two panels cracked in corridor 
to work area 

13. Three panels cracked in valve 
pit extension 

14. Three panels with exposed rebar 
over valve pit 

15. Five bad panels in work area 

16. Deteriorated wooden plank roof 
decking over 8 room 

17. Roof leaking severely 

18 . Handrails have 1-ft to 
2- ft gaps 

19. A 20-ft drop from basin decking 
to basin floor 

20. Gratings are full of open holes 

21. Open penetrations through 
electrical room floor 

22 . Penetrations near normal 
traffic area in center of room 

23. Ladders are not caged 

24. Projections into the rail 
cliroing zone increase chance 
for an accident 

25. Ladders are rusty and 
deteriorated 

26. 1/ater damage in evi dence 

27. I/all fasteners in question 

Risk 
assessment 

c-c L-C 

1/1 C/8 

1/1 0/0 

11/11 0/C 

IV/IV C/C 

1/1 0/0 

Total risk 

Now 10 Years 

E 
:::c 
n 
I 

rr, 
""Cl 
I 

0 
Ol -'° 
< 
0 
r
e:: 
3: 
rr, 

w 



n 
I 

<..n ......, 

Hazard 

Struck by or 
striking 

Loe at ion 

Struck by hazard 
(in general) 

ran house: 

Concrete roof in 
fen eel l 2d 

Process area 

llork area end 
valve pi t 

Table Cl-12. 105-0 Reactor Building. (24 sheets) 
Risk evaluation sumiary sheet 

Potential accident 

Person is s truck by collapsing concrete 
roof 

Person struck by felling roof or 
ceiling panels 

Person struck by collapsing wells or 
collapsing roof 

Person struck by falling roof or 
cei I ing panels 

Factors 

*\later infiltration in 
wood - framed roof areas 
will cause rapid 
deterioration 

*Snow loading will increase 
likelihood of roof or well 
col lapse 

*Seismic event will facilitate 
roof or well collapse 

*Activities that cause 
significant structural 
vibration will facilitate roof 
or wall collapse 

1. Large crack in roof concrete 
slab 

2. Four panels in south stairway 
bad (same as falling) 

3. Nine panels above top of unit 
bad (same as falling) 

4. Partial failure of ceiling in 
mechanical room 

5. Crack in exterior masonry block 
walls and top of unit 

6. Masonry block walls have cracks 

7. Daylight visible and heavy leak 
evident at connection between 
east part of lower roof and 
upper wall in accl.lllJlator room 

8. Two cracked panels in corridor 
to work area (same as falling) 

9. Partial failure of suspended 
acoustical ceiling in southeast 
part of valve pit extension 

10. Three panels cracked in valve 
pit extension (same as falling) 

Risk 
assessment 

c-c L·C 

11/1 I 0/C 

IV/IV C/C 

IV/IV C/C 

11/11 0/C 

11/11 0/C 

Total risk 

Now 

II, D 
Minor 

10 Years 

II, C 
Moderate 

E 
:::c 
("") 
I 

l'T'1 
""C 
I 

0 
O"I -'° 
< 
0 

' C 
:I: 
l'T'1 

w 



n ,_. 
I 

u, 
0) 

Hau1rd 

Struck by or 
s trik ing (cont.) 

locat ion 

Room ad jacent t o 
el ec t r i ca l r oom 

Ma in t enance rooms 
north of room 
adp1c!'n t t o 
el ectric room 

Re ar face, 
me ln t f'nanc~ roOffl , 
firs t level , 
north ~1111 rwe l I 

Ac curulat or room 

Th rough out the 
fa ci l i ty 

Table Cl - 12. 105- D Reactor Building. (24 sheets) 
Risk evaluat i on SIJT'fl\llry sheet 

Potential acc ident 

Pe rson st ruc k by l ight f i xtures fall ing 
f rom ceil ing 

Person str uck by unsec ur ed l i ght 
f i ~ I ur e fa ll i ng fr om c e i l i ng 

Pe rson injured by collapse of wall 

Person in jur ed by inadvertent 
ene r gizing of mechan ical equi,:rnent 

Factors 

11. Three panels with exposed rebar 
over valve pit (same as 
falling) 

12. Five bad panels in work area 
(same as falling) 

13. Suspended ceiling is part ia 11 y 
removed 

14 . Rema ining structure of ceiling 
attached to l ight fixtures is 
not adequate for support 

15 . Significant water damage to 
ceiling supporting light 
f ixtures 

16 . Yooden roof leaks badly 

17. Yater damage has degraded 
ceiling to point where it 
cannot safely support light 
fixtures 

18. Masonry wa 11 is cracked 

19 . Equi,:rnent presently is 
deenergized 

20. Equi,:rnent is partially 
dismantled 

21. No readily identifiable 
disconnects present for 
equi,:rnent 

22. Equi,:rnent is still connected 

23. Equi,:rnent can be reenergized 
because electrical circuits are 
inadequately or 
identif i ed 

inaccurately 

Risk 
assessment 

c-c 

IV/IV 

IV/IV 

IV/IV 

11/11 

11/11 

L-C 

0/0 

0/0 

0/0 

0/C 

E/E 

Total risk 

Now 10 Years 

~ 
:c 
n 
I 

l"T'1 
'"'C 
I 

0 
Ol ..... 
'° 
< 
0 
r
e: 
3: 
l"T'1 

w 



n 
I 

IJ1 
\0 

Hazard 

Drowning/ 
suffocation 

Electrical shock 

Loe at ion 

Global throughout 
building 

Global throughout 
building 

Outside 105·0 
Building, south 
wall, left of 
fixed personne I 
ladder, end north 
of sa"l>le 
building 

E lectricel room 

Table Cl-12. 105-0 Reactor Buildin]. (24 sheets) 
Risk evaluation surrnary sheet 

Potential accident 

Person enters confined space end is 
overcome by gases or leek of oxygen 

Personnel receives shock from contact 
with energized 480 -V conductors 

Person receives shock when switch fails 
from contact with energized switch 
boxes and conduit 

Factors 

1. Many confined spaces exist in 
the building, both above- and 
belowgrede 

2. There is evidence of oxidation 
and water accL11Ulation 

3. Sa"l>les of confined space 
atmospheres showed no problems 

4. Bui I ding has lack of 
vent ii at ion 

5. Most of the confined spaces in 
the building were not checked 

6. Conditions can change at any 
given time 

7. Confined spaces are not 
identified 

*Circuits and breakers are not 
identified correctly, or are 
not identified at all as to 
what they feed 

*Breakers can be switched on at 
any time energizing circuits 

1. Exposed conductors have 480 V 
between them 

2. Conductors are easi Ly 
accessible at 5 ft above ground 

3. Conductors are not identified 

4. Conductors are not protected to 
prevent personnel contact 

5. Switches fail and shorting 
occurs to box by the action of 
a sustained arc 

Risk 
assessment 

c-c L· C 

1/1 0/0 

1/1 A/A 

1/1 0/C 

Total risk 

Now 

I, D 
Minor 

I, A 
Critical 

10 Years 

I, D 
Minor 

I, A 
Critical 

-= ::c 
n 
I 

rT'1 
"'O 
I 

0 
O'I -'° 
< 
0 

' C: 
3: 
rT'1 

w 



n ...... 
I 

°' 0 

Hazard 

Electrical shock 
(cont.) 

Loe at ion 

.. 

Balance of plant 

Relay room , east 
wall 

Relay room, south 
of wooden relay 
cabinet 

Table Cl - 12. 105-0 Reactor 
Risk evaluation surmary sheet 

Potential accident 

. . 

Person receives shock from contact with 
energ i zed equipment that has failed 
fl ex i bl e cords 

Person receives shock from exposed 
conductors in open gutter (gutter is 
like a junction box) 

Person receives shock from exposed 
energized conductors in abrad SO cord 

93 f30'i· I • I 774 

Building. (24 sheets) 

Factors 

6. Switch 1 makes arcing noise and 
moves sluggishly; switch 2 does 
not make contact at the same 
time operating handle is moved; 
possibility for carbon tracking 

7. Switches are beyond design life 

8 . Several portable 480-V heaters 
are supplied by SO type 
flexible cord that is not 
intended for permanent 
ins ta 11 at ions 

9. Cord is routed through walls, 
subjecting it to abrasion and 
strain beyond its design intent 

10. A section of gutter is missing 
cover 

11. Conductors are unprotected from 
access by damaging items 

12. Energized conductors are 
present in gutter 

13. Because the gutter is used as a 
junction box, there is reason 
for an individual to be 
intruding into the wiring to 
perform maintenance work 

14. A section of gutter cover is 
not secured 

15. Gutter has many knockout seals 
missing 

16. Flexible cord is routed through 
open cover of gutter, exposing 
it to abrasion and strain 

17. SO cord extending from knock-
out in lighting panel. Eddy 
current has no connector in 
knockout allowing chafing and 
strain. 

Risk 
assessment 

c-c L-C 

-- --

1/1 0/C 

1/1 0/D 

1/1 0/0 

1/1 0/C 

Total 

Now 

--

risk 

10 Years 

--
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n ...... 
I 

en ...... 

Hazard 

Electrical shock 
(cont . ) 

Exposure to 
rad i at ion 

locat I on 

Control room, 
northeas t corner 

Acc ..-., la t or room 

GI oba l 

Table Cl - 12. 105-D Reactor Building. (24 sheets) 
Risk evaluation surmary sheet 

Potential accident 

Person r ece ives shock from exposed 
ene r gized wi ri ng 

Person rece ives shock from wate r soaked 
equi pment 

Person expos ed to external ioniz ing 
r ad ia t ion, pr edom inantly f r om cobalt
and ces iun - f i xed contaminat ion 

Person exposed to radioact ive material 
by inhalation ingest ion or absorption 

Factors 

18. Outer insulation jacket peeled 
back for 3 in. exposing imer 
conductor insulation. 

19 . Di11111er control for control room 
overhead lighting set on heat 
radiator 

20 . Wires supplying di11111er not 
enclosed in raceway 

21 . Control energized and 
operational 

22. Significant roof leakage exists 
near electr ical equ ipment 

23. Water in equipment can prov ide 
fault path 

1. Predominantly low ( <50/mR/h) 
exposure rates 

2. Energetic gBlllllB emitters 
possible in il!lllediate vicinity 
of basin walls and activated 
structures such as graphite 
pile, biological and thermal 
shields, etc 

3. Areas and items are mislabeled 
or misposted 

4. Postings at some areas are 
misleading 

5. Some postings are out of date 
because of changes in posting 
requirements 

6. Some isolated moderate to high 
exposure rates 
(100,000 counts/min) 

7. Only occurs from mater i al that 
can be moved 

Risk 
assessment 

c-c L-C 

1/1 0/0 

1/1 0/0 

11/11 0/0 

IV/IV 0/0 

Total risk 

Now 

II, 0 
Minor 

10 Years 

II, 0 
Minor 
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n ...... 
I 

er, ~ 

Hazard 

Exposure to 
radiation 
(cont.> 

Exposure to 
asbestos 

Location 

.. 

S~c i f ic 
I ocet i ons: 

first I tvel, 
front fece fl oor 
drains 

Maint,nence room 

Top of r,actor 
(3X safe) 

X-2 level 

Outer and inner 
cont rol rod rooms 

Fuel basin walls 

Metal storage 
basin walls 

Process tubes 

Biolog i cal and 
thermal shields 

Graphite 
moderator 

Mui ti pie 
potent i al 
locations 

Table Cl-12. 105-D Reactor 
Risk evaluation sU1111Bry sheet 

Potential accident 

.. 

Person inhales friable asbestos; 
potential exists for asbestos related 
illness in the future from such 
exposure 
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Building. (24 sheets) 

Factors 

8. Most material is stabilized by 
asphalt fixative in basin or 
entrained in stable matrix such 
es graphite or steel 

9. Areas and items are mislabeled 
or mi sposted 

10 . Postings et some areas are 
misleading 

11. Some postings are out of date 
because of changes in posting 
requirements 

1. Building not normally occupied 

2. There is water damage evidence 
throughout bu i lding 

Risk Total 
assessment 

c-c L·C Now 

-- -- --

IV, D 
Negl I. 

IV/IV 0/C 

risk 

10 Years 

--

IV, C 
Minor 
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n .... 
I 

°' w 

Hazard 

Exposure to 
asbestos (cont.) 

Location 

. . 

Specific areas : 

llork area 
corridor 

Restrooms 

llork area room 

Foyer near work 
area 

Fan room 

Storage room off 
valve pit 

Electrical and 
inst runent shop 

Clerk's office 
off control room 
corridor 

A/Croom off 
lunch room 
corridor 

Office off 
lunchroom 
corridor 

lunchroom 

Room next to 
storage basin 

Table Cl-12. 105-D Reactor 
Risk evaluation SUTJMry sheet 

Potential accident 

--

Buildin__g_. (24 sheets) 

Factors 

3. Uncertainty concerning which 
materials contain asbestos 

4. Friable material requires 
disturbance for release 

5. Original abatement practice 
left residue; current 
requirements require c~lete 
removal or application of a 
fixative or encapsulant 

6. Floor tiles require crushing to 
present an asbestos hazard 

7. Residue from abatement 
activities 

8. Broken floor tiles 

9. Incomplete abatement on piping 

10. Incomplete abatement 

11. Incomplete abatement 

12. Incomplete abatement 

13. Broken floor tiles 

14. Incomplete abatement 

15. Incomplete abatement 

16. Incomplete abatement 

17. Incomplete abatement 

18. Incomplete abatement 

Risk Total 
assessment 

c-c L·C Now 

-- -- --

risk 

10 Years 

--
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I 

°' ~ 

Hazard 

Exposure to lead 

Exposure to 
miscellaneous 
chemicals 

Location 

Sp,-c , f , r 
I or et, on~: 

[nt r11nce to fer 
s , ~ <t 11 ,r we I I 

~a inteMnce shop 
on wes t si de of 
build ing 

South s ide of the 
"D" machine room 

Southeast corner 
at top of un i t 

Top of unit 

X-2 level 
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Table Cl-12. 105-0 Reactor Building. (24 sheets) 
Risk evaluation surmary sheet 

Potential accident 

Person inhales lead dust 

Conta i ner or associated equipment 
failure resulting in release of 
chemicals 

factors 

1. Oxidation exists on lead bricks 

2. Persons rust handle lead as 
required by regulatory 
requirements to control it 

3 . Most lead is in radiation zones 

4. Lead oxidation rates around 
Hanford Site were found to be 
larger than initially expected 

5 . Sensitivity to lead exposure is 
variable 

6 . One lead brick 

7. One lead brick 

8. Six lead bricks 

9. five lead bricks 

10. Lead caves and lead shielding 

11. Lead shielding 

1. Facility is not normally 
occupied 

2. The materials may be more or 
less stable depending on age 
and chemical makeup 

3. Few chemi eels in facility 

Risk 
assessment 

c-c L·C 

IV/IV C/C 

11/11 0/0 

Total risk 

Now 

IV, C 
Minor 

II, 0 
Minor 

10 Years 

IV, C 
Minor 

II, 0 
Minor 
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Hazard 

Exposure to 
miscellaneous 
chemicals 
(cont.) 

Loe at ion 

Specif le 
locations: 

Accu,ul a tor room 

Accu,ulator 
room · · uppt"r 
walkway 

Storagl' room of 
work arl'a 

Maintl"nance 
shop · · west side 
of building 

Northwest corner 
of storagl" basin 

Men's room, 
located between 
control room and 
lunchroom 

North side of the 
valve pit 

Table Cl - 12. 105-0 Reactor Building. (24 sheets) 
Risk evaluation SUITil8ry sheet 

Potential accident Factors 

4. Exposure requires loss of 
chemical containment 

5. Person must come in contact 
with material 

6. Process of collecting and 
staging material increases 
possibility of exposure 

7. Some materials are unknowns 

8. Oil in hydraulic~ and 
accurulator tank piping system 

9. Ballast for lights may contain 
polychlorinated hi phenyl 

10. Chemicals on floor 

11. Metallic lead lubricant 

12. Nickel lubricant 

13. Janitorial supplies 

14. Chemical storage and/or mixing 
tank unlabeled 

15. Red chemical residue present 

16. Red chemical residue on floor 
near drainage trench and SllllJ 

17. Piping in vicinity labeled 
sodil.m si I icate 

18. Residue appears to be sodium 
dichromate because of color 

Risk 
assessment 

c-c L-C 

Total risk 

Now 10 Years 

a: 
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I 

Ol 
Ol 

Hazard 

Exposure to 
mi scel I aneous 
chemicals 
(cont.) 

Exposure to 
bio logical 
haz ar ds 

Locat I on 

AccUT?Jlator room 

Northwest wall on 
ground level -- far 
side 

Ganme mon i toring 
room, first level 
belowgrade, far 
side 

Loceted 
t hr ough ou t th e 
fac ili ty 
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Table Cl-12. 105-D Reactor Building. (24 sheets) 
Risk eveluetion surmery sheet 

Potential accident 

Per son exposed to dusts from bird guano 
and dead animal s ; contracts disease 
(this i tem is loca ted pr imar i ly in 
radiation zone) 

Person exposed to sp ider bites, wasp 
stings, rodent bites, and snake bites 

Factors 

19. Unlabeled plastic 30-gal drun, 
possibly containing floor sweep 

20. Unidentified green liquid in 
glass container 

21 . Rectangular steel tank 
containing 3 in. to 4 in. of 
clear liquid 

Low frequency accidents have 
significant consequences 

Hi gh frequency accidents have small 
consequences 

NOTE: Events that are serious in 
nature are of lower probability. 
likewise, events that are minor in 
effect are of higher probability. 

1. Presence of spiders, wasps, 
etc . is seasonal 

2. Very low building activity 

3. Hazards found in radiation zone 
areas 

4. Several sightings of bats have 
occurred 

5. Bat bites may have occurred in 
the past 

6. Mouse bites (rodents) may have 
occurred in the past 

7. Snakes have been found in the 
buildings, including 
rattlesnakes 

Risk 
assessment 

c-c L·C 

11/11 C/C 

IV/IV A/A 

Total risk 

Now 

II, C 
Moderate 

10 Years 

II, C 
Moderate 
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Hazard 

Exposure to 
biological 
hazards (cont.) 

Tl!l11)erature 
extremes 

Fire 

location 

Gener11l 

Electrical room, 
west wall 
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Table Cl-12. 105-0 Reactor Building. (24 sheets) 
Risk evaluation sUffll8ry sheet 

Potential accident 

Person experiences heat exhaustion 

Person experiences hypothermia 

Person exposed to flash burn caused by 
electrical fault in armored cable fed 
by breaker FX33 

Factors 

8. Activities for cleanup and 
maintenance occur where hazard 
exists 

1. Seasonal 

2. Dependent on ventilation 

3. Hanford Site has a history of 
this problem occurring 

4. Hazard depends on type of work 
being performed 

5. Can be controlled by limiting 
exposure 

6. Activities that require concern 
about terrperature extremes are 
not performed frequently 

7. Worker has some awareness of 
hazard 

8. Low terrperatures occasionally 
occur on the Hanford Site 

9. No active heating in most of 
building 

1. Armor cable supported by hl!fl1) 
rope tied to steel beams 

2. Rope support is not an approved 
method as it can break 

3. Armor cable is heavy, and 
falling can cause damage to 
internal conductors 

4. Event most likely to occur 
during maintenance when items 
are disturbed 

Risk 
assessment 

c-c L·C 

11/11 C/C 

11/11 0/0 

IV/IV 0/C 

Total risk 

Now 

II, C 
Moderate 

IV, C 
Minor 

10 Years 

II, C 
Moderate 

IV, B 
Minor 
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00 

Fi re 

Hazard 

(cont . ) 

Location 

El ectr ical room 

Electr ic II I room 

Electrical room 

Table Cl-12. 105-D Reactor 
Risk evaluation SUlll\8ry sheet 

Potential accident 

Person exposed to fire from electr i cal 
fault in uns upported cable 

Per son is exposed to fire from failure 
of ma in s witc h gear to clear fault 

Pe rson i s exposed to fla sh burn caused 
by spa r ks , flames, and burning 
ma t erial s escap ing from panels during a 
fault condition 

Person exposed to flash burn caused by 
sparks, flames, and burning material 
produced from fault condition from 
equ i pment failing to clear fault 
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Building. (24 sheets) 

Factors 

5. Armored cable from main 
distribution equipment through 
the roof opening is not 
supported for its entire length 

6 . ~e i ght of cable can cause 
insulat ion failure at the point 
where cable passes through 
penetration 

7. Ability of main over-current 
protective devices to operate 
is highly suspect 

8. Switch gear lest serviced in 
1966 

9. Al I Circuit breakers in switch 
gear are ON 

10 . It is doubtful that all circuit 
breakers are required to be ON 

11. Energized main combustion 
center is energized and panel 
cover near top of enclosure is 
missing 

12. Gutter above the main 
combustion center is missing 
part of its cover 

13. Gutter covers that are present 
are improperly secured, 
allowing large gap to exist 

14. Conductor routing contributes 
to likelihood that fault will 
occur 

15. Suspect condition of downstream 
protection devices contributes 
to fault effect 

16. Maintenance activities increase 
likelihood of accident 
occurring 

17. Only 4 of 24 bolts hold back 
panel cover in place on main 
sw i tch gear 

Risk 
assessment 

c-c L·C 

IV/IV D/D 

IV/IV C/C 

IV/IV D/C 

IV/IV D/D 

Total 

Now 

--

risk 

10 Years 

--
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Hazard 

Fire (cont.) 

locat ion 

Rear face 0 
machinery room, 
no r th end 

Storage bas in 
view ing area 

Relay room, main 
coot>ustion center 
south of wooden 
relay cabinet 

AcclfflJlator room 

Table Cl-12. 105-0 Reactor Building. (24 sheets) 
Risk evaluation sUT1T1Bry sheet 

Potential accident 

Person exposed to flash burn caused by 
sparks, flames , and burning material 
produced f rom fault condition 

Person exposed to f i re caused by 
sparks, flames , and burning mater ial 
produced from fault cond i tion at main 
coot>us tion center or gutter 

Person exposed to f i re caused by 
overdut i ed conductor overheat ing 

Person exposed to fire caused by fault 
condition in wiring 

Factors 

18. Interrupting rating of switch 
gear is not valid 

19. Panel J has two old fabric 
covered nor-metallic sheathed 
cables exiting the enclosure 
under cover 

20. Cover is pinching cables 

21. One cable has outer covering 
stripped off allowing 
individual conductors to be 
pinched 

22. Maintenance activities increase 
likelihood of accident 
occurring 

23. Conductors are energized 

24. Large quantity of bird dung 
available for ignition 

25. Conductors energized 

26. Conductors laying across sharp 
edges of the enclosure 

27. Gutter will not contain sparks 
and fire in event of fault 

28. so cable fed by 100-A breaker 
but cable is rated for only 
25-A 

29. Overheating causes insulation 
to degrade 

30 . Flexible cords are routed and 
draped over jagged edges, thus 
facilitating chafing and stress 

31. Accident likelihood is 
increased by moving the cable 

32. No bushing in conduit to 
protect wires from chafing 

33. No equipment ground routed in 
flex conduit - feeding water 
heater 

Risk 
assessment 

C·C L·C 

IV/IV C/8 

IV/IV 0/D 

IV/IV C/8 

IV/IV D/D 

Total risk 

Now 10 Years 
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Hazard 

Fi re (cont.) 

E•plos ion 

location 

General f i re 
condit ions in 
bu i I ding 

General to 105 -0R 
Fac i l i ty 

Table Cl-12 . 105-D Reactor Building. (24 sheets) 
Ri s k evaluation surrnary sheet 

Potential accident 

Person is exposed to large fire caused 
by electrical system failure 

Shock s~n~i t ive ma teria l causes 
~•p lo!;ion that in jur es ind ividual 

Person is in jured as a result of en 
explosion at the 105 -0R sodiun burn 
facil i ty 

Factors 

34. Heat trace on water heater not 
physically protected 

35 . In all cases, an accl.lll.llation 
of conbustible material is 
required to produce significant 
effects 

36. There are no fire detection 
systems in the building 

37. There are no fire suppression 
systems in the bui I ding 

1. Age of material 

2. Type of mate r ial 

3. Arroi ent terrperature 

4. Movement of chemicals occurs as 
part of the cleanup program 

5. It is not clear whether the ~HC 
policy on unknown chemicals is 
fol lowed 

6. Inventory of 39,000 lb of 
sodiun remains at 105-0R sodiun 
burn facility 

7. Sodiun is reactive (explosive) 
with water 

8. ~ater is supplied to sink in 
sodiun burn facility 

9. Closure pl an has not been 
drafted for sodiun burn 
faci Ii ty 

10. Disposition of sodium has yet 
to be determined 

11. 105·0 Building is in close 
proximity to 105-0R Facility 

Risk 
assessment 

c-c L-C 

11/11 E/E 

1/1 0/0 

Total rl sk 

Now 

I, 0 
Minor 

10 Years 

I, 0 
Minor 
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Hazard 

Release of 
radioactive 
material 

Location 

General 

Table Cl-12. 105-0 Reactor Building. J24 sheets) 
Risk evaluation SUTITlBry sheet 

Potential accident 

Release of radioactive material as a 
result of wind or water erosion in 
building 

Release and/or spread of radioactive 
m11terial resulting from storm water 
IICCUTUlat ion 

Release and/or spread of radioact ive 
11111terials by wind and water action, 
insects, birds, rodents, or 
contaminated vegetation 

Release and/or spread of moveable 
contam ination 

Factors 

1. Most contamination is fixed in 
stable matrix 

2. Roof leaks in radiation zones 

3. Existing pathways are 
inefficient for movement of 
material to exterior 

4. Potential exists for removable 
contami net ion 

5. Area posted as having surface 
contamination 

6 . Exterior wash pad area contains 
loose turbleweeds 

7. Subsidence observed in vicinity 
of demolished 1608 Building 

8. Large quantities of bird dung 

9. Relatively moderate levels of 
localized removeable 
contamination (average 200-
400 counts/min) 

10. No history of contamination 
outside of building proven to 
originate from inside 

11. Nunerous openings to 
environnent were identified in 
building 

Locations of discovered openings 

1. Vents in northwest corner of 
facility 

2. Hole in transite siding on 
storage basin bucket elevator 

3. Drain 4 (open pipe) exiting 
building between transfer bay 
and wash pad 

Risk 
assessment 

c-c 

111-3 
111-3 

111-3 
111-3 

111-2 
111-2 

111-2 
111-2 

L-C 

D/D 

D/D 

D/D 

D/C 

Total 

Now 

111-2, D 
Negl i _ 

risk 

10 Years 

111-2, C 
Negl i. 
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Hazard 

Release of 
radioactive 
material (cont.) 

location 

.. 

Specific 
locations: 

"0" machine room 

Storage basin and 
wash pad 

Front face work 
area 

Tool room just 
off the near 
stairwell on 
second level 

Exterior wash pad 
area (east side 
of 105·0 
Building) 

Area in vicinity 
of demolished 
1608-0 Building, 
adjacent to south 
side of 105·0 
Building 

Table Cl-12. 105- 0 Reactor 
Risk evaluation surmary sheet 

Potential accident 

--

Building. (24 sheets) 

Factors 

4. Vent in room near the southeast 
corner of the front face work 
area 

5. Missing cover plates from three 
core holes through the exterior 
wall at the rear face of the RX 
block 

6. Large opening in exterior door 
located at the top of the north 
side rear stairwell 

7. Mortar deterioration in block 
walls at the top of the unit 

8. Open door found on the north 
wall of outer control rod room 

9. Open door in wooden structure 
attached to rear face exterior 
wall and storage basin roof 

Risk Total 
assessment 

c-c l·C Now 

-- -- --

risk 

10 Years 

--
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Hazard 

Release of 
radioact i ve 
materi el (cont.) 

Release of 
asbes tos 

Location 

Valve pi t 

Fen r oom 

Nee r side rear 
sta irwell 

Oute r cont r ol r od 
room 

Through out the 
bu il d ing 

Spec i f i c areas 
where p iping was 
observed : 

Piping in 
lunchroom 

Piping nea r north 
entrance to rear 
face 

Piping in office 
north of control 
room 

Table Cl-12 . 105- D Reactor 
Ris k evaluation sl.l!ll\8ry sheet 

Potential accident 

- . 

Release of asbes tos in s ide building 
due to di s tu rbance of material 

93 t/30'i· I .. I 787 

Building. (24 sheets} 

Factors 

.. 

1. Residue rema1n1ng on p1p1ng 
follow ing asbestos removal 
project 

2. Residue does not appear to be 
coated wi th fixative 

3. Some residue is not normally 
within reach 

4. Small quantities 

5. Or i ginal abatement practice 
left residue; current 
requirements require COll1)lete 
removal or application of a 
fixative or encapsulant 

6. Floor tiles require crushing to 
present an asbestos hazard 

7. Roof collapse could facilitate 
asbestos release 

8 . Asbestos residue 

9. Asbestos residue 

10. Asbestos residue 

Risk Total 
assessment 

c-c L·C Now 

.. . . . . 

111 -3, 0 
Negl i. 

111-3 0/0 
111 · 3 

risk 

10 Years 

. -

111·3, D 
Negli. 
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Table Cl-12. 105-0 Reactor 
Risk evaluation sl6TTl\8ry sheet 

Hau rd Location Potential accident 

Release of Piping in front --
asbestos (cont.) face area 

Piping in storage 
basin 

llork area 
corridor 

Restrooms 

llork area room 

foyer near work 
nren 

Release of lead 

Gener ll l Release of lead by theft or sabotage 

Specific 
locations: 

Entrance to far 
side stairwell 

Maintenance shop 
on west side of 
building 

93 l30't 1.1788 

Building. (24 sheets) 

Factors 

--

11. Asbestos residue 

12. Asbestos residue 

13. Broken floor tiles 

14 . lncOlll)lete abatement 

15 . lncOlll)lete abatement 

1. Significant quantities of 
removable lead 

2. Lead located inside radiation 
zones has potential to be mixed 
waste 

3. Located in remote areas of 
building 

4. High density minimizes 
likelihood of large quantities 
being removed 

5. Use of lead increases 
likelihood of theft (fishing 
weights, bullets, anchors, 
etc.) 

6. Thefts of other materials, such 
as mercury, has occurred in the 
past 

7. Theft of lead has occurred 

8. One lead brick 

9. One lead brick 

Risk Total 
assessment 

c-c L·C Now 

-- -- --

111-3, 0 
Negl i. 

111-3 0/0 
111-3 

risk 

10 Years 

--

111-3, 0 
Negli. 

:E: 
::x: 
n 
I 

l'T1 
"tJ 
I 

0 
O'I ..... 
'° 
< 
0 
r
e: 
3: 
l'T1 

w 



n ...... 
I ...... 

(.Tl 

Hazard 

Release of lead 
(cont.) 

Release of 
oi l/petroleun 
products 

Location 

South side of the 
"0" machine room 

Southeast corner 
at top of unit 

Top of unit 

X· 2 level 

Gene r al 

Specific 
locations: 

1./al I at north 
entrance to rear 
face 

General in fan 
room 

North wall, front 
face work area 

I.lest control room 
office 

Accurulator room 

Valve pit 
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Table Cl-12. 105-D Reactor Building. (24 sheets) 
Ri sk evaluation SUTl'll8ry sheet 

Potential accident 

Release of oil outside the building due 
to fa i lur e of equ ipment seals, valves, 
p ip ing, reservoi r s, etc. 

Factors 

10. Six lead bricks 

11. Five lead bricks 

12. Lead caves and shielding 

13. Lead shielding mounted on side 
of RX block 

1. Materials are located inside 
building 

2. Host areas have small 
quantities of oil present 

3. Unknown quantities of oil in 
VSR drive motors 

4. Majority of oi I-containing 
equipment is leaking 

5. Oil in radiation zones has 
potential of being designated 
as mixed waste 

6. lnl ine oiler containing oi I 

7. Fan equipment shows evidence of 
oil 

8. Oil or grease residue on floor 

9. Absorbent material containing 
leaking oi I from room above 

10. Residual amounts of oil in 
equipment 

11. Oil leaking from suiv.; 

Risk 
assessment 

c-c 

111-3 
111 - 3 

L-C 

D/D 

Total risk 

Now 

111-3, D 
Negl i. 

10 Years 

111-3, D 
Negl I. 
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n ,_. 
I 

" CTI 

Haurd 

Release of 
oil/petroleum 
products (cont.) 

Release of 
miscellaneous 
chemicals 

Location 

"0" 11111ch ine room 

"C" elevator 
drive platform 

VSR drive motors 

Ball hoppers at 
top of reactor 

far side 
s ta ir we ll, ground 
level 

Tren~ft•r er ee 

Outer c nn r I r od 
room 

Throughout 
bui ld1n9 

Table Cl-12. 105-D Reactor Building. (24 sheets) 
Risk evaluation sLfflTlBry sheet 

Potential accident 

Release of chemicals occurs from 
container failure 

- ---------

Factors 

12. Oil spot ~r refrigerator 

13. Oil leaking from equipment 

14. Oil leaking from motor gears 

15. Oil on floor from VSR drives 

16 . Can of 3- in- 1 oil 

17 . Oil leaking from overhead crane 

18. Oil residue in equipment 

1 . Sma l l quantities 

2. Chemical residue in the valve 
pit has color that could 
indicate presence of sodium 
dichromate 

3. Roof leaks into rooms above 
valve pit 

4. Room above valve pit has core 
holes in floor providing 
pathway for water to reach 
chemical residue 

5. Chemicals are inside the 
building 

6. No pathways were identified 
from inside building to outside 

7. A 30-gal drum and rectangular 
steel tank were not labeled 

Risk 
assessment 

c-c 

111-3 
111-3 

L·C 

D/D 

Total risk 

Now 

111-3, D 
Negli. 

10 Years 

111 · 3, D 
Negli. 
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........ 

........ 

Hazard 

Release of 
miscellaneous 
chemicals 
(cont . ) 

location 

Specif i c 
locations: 

AccUT1Jl a tor room 

AccUT1Jl11tor 
room· · uppe r 
walkway 

Storage room of 
wor k area 

Ma intenance 
shop · · west si de 
of bu t I di ng 

Ho r thwes t cor~ r 
of st or age basi n 

Me-n•s room , 
located ~twl!'en 
control room and 
lunchroom 

North s ide of the 
valve pi t 

Table Cl-12. 105-0 Reactor 
Risk evaluation sU11118ry sheet 

Potential accident 

.. 
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Building. (24 sheets) 

Factors 

. -

8. Oil in hydraulic pu1'4l and 
eccUT1Jlator tank pip ing system 

9. Bel lest for lights may contain 
polychlor i nated biphenyl 

10. Chem icals on floor 

11. Metall ic lead lubr i cant 

12 . Nickel lubricant 

13 . Jan i toria l supplies 

14. Chemical storage and/or mixing 
tank unlabeled 

15. Red chemical residue present 

16. Red chemical residue on floor 
near drainage trench ands~ 

17. Piping in vicinity labeled 
sodiun silicate 

18. Residue appears to be sodiun 
dichromate because of its color 

Risk Total 
assessment 

c-c L-C Now 

-- -- --

risk 

10 Years 

--
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Table Cl - 12. 105-0 Reactor Building. (24 sheets) 
Risk evaluation sl.fflll8ry sheet 

Hazard Location Potential accident Factors 

Release of Accurulator room -- 19. Unlabeled plastic 30-gal drun 
miscellaneous possibly containing floor sweep 
chemicals 
(cont.) 

Northwest wall on 20. Unidentified green liquid in 
ground level··far glass container 
s ide 

Garrrna mon i tor ing 21 . Rectangular steel tank 
room, first level containing 3 in. to 4 in. of 
belowgrade, far clear liquid 
s ide 

*Comnon to all accidents whe re per son falls through degraded roof panels while on roof. 
A/C = Ai r cond i t ion i ng 
VSR Ve r tical safety rod 
~HC: ~es tinghouse Hanf ord C~ny 

Risk Total 
assessment 

c-c L·C Now 

-- -- --

risk 

10 Years 

--

~ 
::r: 
n 
I ,.., 

-0 
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0 
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3: ,.., 
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Table Cl-13. 116-0 Reactor Exhaust Stack. 
Risk evaluation surmary sheet Risk Total risk 

assessment 

Hazard Location Potential accident Factors c-c L·C Now 10 Years 

None 116 ·0 stack .. The 116-0 stack is a concrete -- -- -- --
structure with clint>ing r1.n9s 
attached to the side. It 
represents no hazard as there is no 
access into it, and the structure 
is sound. 
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Hazard 

Falling 

n -I 
co -

Loe at ion 

General to all 
locations 

Fan room 

Misc ellaneous 
sto r age and 
northeas t ar eas 

Process ar ea 

Table Cl - 14. 105- DR Reactor Building. (29 sheets) 
Risk evaluat i on SLITl1l8ry sheet 

Potential accident 

Person fall s th rough roof panels while 
on roof 

Per son fa l l s wi th collaps ing roof wh i le 
on O Cell roo f ar ea 

Person f a ll s th rough roof panels while 
on roof 

Person fall s through roof panels while 
on roof 

Factors 

*Roof panels generally are in 
deteriorated condition 

*Access doors to roof from 
inside building are not posted 
or locked 

1. Ten panels with small cracks 
and many panels with signs of 
water damage 

2. Long crack at roof in fan north 
cell (0 Cell) 

3. Snow or seismic event 
facilitates collapse 

4. Large water leak in O Cell roof 

5. Ninety percent of panels in 
operation physics and laundry 
rooms cracked 

6. Five cracked panels in change 
room 

7. Four cracked panels in 
southeast area rooms 

8. Ten cracked panels in north 
part of corridor to storage 
basin, including one panel with 
exposed rebar 

9. Seven cracked panels in room 
west of corridor to storage 
basin 

10. Three cracked panels in 
southeast part of lower roof 
above reactor block 

11. One damaged panel in west lower 
roof of process area 

12. Two cracked panels above 
reactor block 

Risk 
assessment 

c-c L- C 

1/1 C/C 

1/1 C/C 

1/1 C/B 

I/I 0/C 

Total risk 

Now 

I, B 
Critical 

10 Years 

I, A 
Critical 
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co 
N 

Hazerd 

Falling (cont.) 

Location 

Process area 
(cont.) 

Storage ba~in and 
trens f"r ar"a 

llork area and 
valve pit 
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Table Cl - 14. 105-0R Reactor Building. (29 sheets) 
Risk evaluation surrnary sheet 

Potential accident 

Person fall s through panels while on 
roof 

Person falls through roof panels while 
on roof 

Factors 

13. Six cracked panels in saq>le 
room 

14. Four cracked panels in control 
rod room 

15. Deteriorated panels with 
evidence of large leak in 
elevator room 

16. Three cracked panels with rusty 
rebars 

17 . Twelve deteriorated panels 
showing water damage in 
transfer area 

18. Nine panels with no structural 
integrity at north part of east 
roof area 

19. Seventy percent of panels 
showing water damage and 
deterioration in storage basin 
(45X cracked, 25X exposed 
rebar) 

2D. Eighty percent of panels 
cracked in wash pad area 

21. Roof panel in extremely bad 
condition; any roof occupancy 
will result in fall 

22. One cracked panel in lunch room 

23. Six panels with exposed rebars 
and 70X of the panels in 
southeast part of roof in 
corridor to work area show 
evidence of heavy water leakage 

24. Eight cracked panels in 
instrument shop room with 
evidence of water leakage 

25. Ten deteriorated panels with 
small cracks in electrical 
equipment room 

26. Large area of deteriorated 
panels in lower part of 
accl.fl'IJlator room 

Risk 
assessment 

c-c L·C 

1/1 B/A 

1/1 B/A 

Total risk 

Now 10 Years 

::c 
:c 
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Hazard 

Falling (cont.) 

n ,_. 
I 

CI> 
w 

Location 

llork area and 
valve pit (cont . ) 

Clob&l 

Sto rage b&s in 

North side of far 
s ide lab area, 
ground level 

North s ide of X-1 
level 

Al I areas having 
f ixed metal 
ladders 
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Table Cl-14. 105-DR Reactor Building. (29 sheets) 
Risk evaluation surmery sheet 

Potential accident 

Person s li ps or tr i ps and fells while 
on grat ing 

Per son fall s th rough rust ed grating 

Pe r son fell s between guard re i l 

Person fells over guard rail 

Pe r son fel ls through wood planking 

Person fells wh i le climbing ladder 

Factors 

27. A few deteriorated panels in 
upper pert of acc1.11Ulator room 

26. Fifty percent deteriorated and 
cracked panels with rusty 
rebars in valve pit area 

29 . Four cracked panels in valve 
pit electrical equipment room 

30 . Two panels with exposed rebers 
in work area 

31. Eighty percent cracked panels 
with evidence of significant 
water leakage in south cor r idor 
to transfer area 

32 . All grating areas of the plant 
have sections where grating is 
loose or pulling up 

33 . Grating in down comer room is 
very rusted and suspect 

34. Guardrail in basin has 1- to 
2-ft gap between them 

35 . Guardrail in lab area has been 
cut in half with blow torch 

36. Wood planking is very 
deteriorated 

37. Ladders are not locked out 

36. Ladders are not caged 

39. Projections into the rail 
climbing zone increase chance 
for accident 

40. Ladders are rusty and 
deteriorated 

41. Water damage in evidence 

42. Wall fasteners in quest ion 

Risk 
assessment 

c-c L-C 

11/11 C/C 

11/11 C/C 

1/1 C/C 

1/1 C/B 

1/1 0/0 

Total risk 

Now 10 Years 
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n ..... 
I 

OJ 
~ 

Hazard 

Struck by or 
striking 

Location 

Struck by hazard 
in general 

Fan r oom 

Miscellaneous 
storage and 
nor theast areas 

O'J r!J0,H 11 98 :J;.) l(J l ~ ~· . I . 

Table Cl-14. 105-DR Reactor Building. (29 sheets) 
Ri sk evaluation SUITil8ry sheet 

Potential accident 

Person struck by falling roof panels or 
parts of roof panels 

Person struck by collapsing roof while 
on D Cell roof area 

Person struck by falling roof panels or 
parts of roof panels 

Person struck by collapsing wall 

Factors 

*Roof is leaking badly in many 
places 

*Water infiltration in 
wood-framed roof areas will 
cause rapid deterioration 

*Snow loading will increase 
likelihood of roof or wall 
col lapse 

*Seismic event will facilitate 
roof or wall collapse 

*Activities that cause 
significant structural 
vibration will facilitate roof 
or wall collapse 

1. Ten panels with small cracks 
and many panels with signs of 
water damage 

2. Long crack et roof in fan north 
cell CD Cell) 

3. large water leek in D Cell roof 

4. Ninety percent of panels in 
operation; physics and lair.dry 
rooms 

5. Five cracked panels in change 
room 

6. Four cracked panels in 
southeast area rooms 

7. Ten cracked panels in north 
part of corridor to storage 
basin, including one panel with 
exposed rebar 

8. Seven cracked panels in room 
west of corridor to storage 
basin 

9. East wall of corr idor to 
storage basin is cracked 

Risk 
assessment 

c-c L-C 

11/11 0/C 

1/1 0/C 

11/11 C/B 

1/1 0/C 

Total risk 

Now 

II, B 
Serious 

10 Years 

II, A 
Critical 
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n -I 
CD 
lJ'1 

Hazard 

Struck by or 
striking (cont.) 

Location 

Process area 

St orage basi n and 
trans fer area 

Table Cl-14. 105-DR Reactor 
Risk evaluation SUTITl8ry sheet 

Potential accident 

Person struck by falling roof panels or 
parts of roof panels 

Pe rson is s truck by fell i ng roof panels 

Person struck by falling walls 

Building. (29 sheets) 

Factors 

10. Three cracked panels in 
southeast part of lower roof 
above reactor block 

11. One damaged panel in west lower 
roof of process area 

12. Two cracked panels above 
reactor block 

13. Six cracked panels in sarrple 
room 

14. Four cracked panels in control 
rod room 

15 . Deteriorated panels with 
evidence of large leek in 
elevator room 

16. Three cracked panels with rusty 
rebars 

17. Twelve deteriorated panels 
showing water damage in 
transfer area 

18 . Nine panels with no structural 
integrity at north part of east 
roof area 

19. Seventy percent of panels 
showing water damage and 
deterioration in storage basin 
(45X cracked, with 25X exposed 
rebar) 

20. Eighty percent cracked panels 
in wash pad area 

21. Vertical cracks along colllln 
lines at south wall of transfer 
area 

Risk 
assessment 

c-c L·C 

11/11 0/C 

11/11 B/A 

1/1 0/C 

Total risk 

Now 10 Years 

-- --
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Table Cl - 14. 105- DR Reactor Building. (29 sheets) 
Risk evaluation sllllll8ry sheet Risk Total risk 

assessment 
Hazard Location Potential accident Factors c-c L-C Now 10 Years 

Struck by or IJork area and Person struck by falling roof panel or 22. One cracked panel in ll«lCh room 11/11 8/A -- --striking (cont.) valve pit pieces of roof panel 

23. Six panels with exposed rebars. 
Seventy percent of the panels 
in southeast part of roof in 
corridor to work area show 
evidence of heavy water 
leakage. 

24. Eight cracked panels in 
instrlfflent shop room with 
evidence of water leakage 

25. Ten deteriorated panels with .: 
:z:: small cracks in electrical n 

equipment room I ,.,, 
"'tJ 26. Large area of deteriorated I 

panels in lower part of 0 n 
O'I ,_. 

accL11Ulator room -I 
co \D 
O'l 27. A few deteriorated panels in 

upper part of accllTUlator room < 
0 

28. Fifty percent of panels ,.... 
C: deteriorated and cracked panels 3: 

with rusty rebars in valve pit ,.,, 
area w 

29. Four cracked panels in valve 
pit electrical equipment room 

30. Two panels with exposed rebars 
in work area 

Global Person struck by equipment 31. Labeling of electrical circuits 11/11 E/E inadvertently energized and energy paths is inaccurate 
to nonexistent 

32. No visible disconnects for 
power to equipment 

33. Much equipment is partially 
dismantled, increasing chance 
of ejected parts 

Valve pit area, Person struck by falling wooden block 34. A 4-by-4 board used to wedge IV/IV C/8 west wall cover on electrical box 

35. Box is overhead in area that 
may be routinely traveled to 
reach other areas of valve oit 



n ...... 
I 

co --.., 

Hazard 

Struck by or 
striking (cont . ) 

Drowning or 
suffocation 

Electrical shock 

Location 

South s ide 
exterior of 
building 

Global throughout 
bui I ding 

Electrical panel 
"G" near north 
entrance to 
facility 

Grou,d floor 
instrunent shop 
east wall 
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Table Cl-14. 105-DR Reactor Buildinq. (29 sheets) 
Risk evaluation sUTIT\8ry sheet 

Potential accident 

Person trips /suffers puncture wound 
from rebar sticking 2 in. to 3 in. 
above concrete pad 

Person enters confined space and is 
overcome by gases or lack of oxygen 

Person receives shock from contact with 
exposed energized conductors or 
equir:,ment 

Factors 

36. Persons travel through area 

37 . Rebar not highly visible 

38. Appears to be left from removal 
of a small structure at an 
earlier time, indicating 
inconnlete demolition 

1. Many confined spaces exist in 
the building, both above- and 
belowgrade 

2. There is evidence of oxidation 
and water accl.lWlation 

3. Saq:,les of confined space 
atmospheres showed no problems 

4. Building has lack of 
ventilation 

5. Most of the confined spaces in 
the building were not checked 

6. Conditions can change at any 
given time 

7. Confined spaces are not 
identified 

1. Circuit breaker space 17 does 
not have a breaker installed 

2. Bus bars are energized 

3. Bus bars are exposed 

4. Condu t terminates in tee. 
Condu t body, with only one 
condu t installed. 

Risk 
assessment 

c-c L·C 

11/11 C/C 

1/1 0/0 

1/1 0/0 

1/1 0/0 

Total risk 

Now 

I, 0 
Minor 

I, B 
Critical 

10 Years 

I, 0 
Minor 

I, B 
Critical 
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OJ 
OJ 

Hazard 

Electrical shock 
(cont . ) 

location 

Ground floor 
instrunent shop 
eas t wal t (cont . ) 

South wal I of 
r oom ad jacent ttJ 
ins t runent shop. 
gr ound fl oo r 

"a• ntenanc e hntl · 
way ( corri dor 5) 
and batenr e of 
plant 

Electrical room 
west of valve pit 
area 

93 ~ 30't 1.1802 

Table Cl-14. 105- DR Reactor Building. {29 sheets) 
Risk evaluation surmary sheet 

Potential accident 

Pe r son receives shock from fault 

Person receives shock through contact 
with exposed, energ i zed conductors 

Factors 

5. Conduit body does not have 
cover installed 

6. The ends of red and white 
insulated conductors are 
insulated with electrical tape 

7. The conductors are energized 

8. A 4-in. square box has two 
wires protruding from box 

9. Box Is 7 ft above floor 

10. Box is not covered 

11. Black wire is energized 

12. so cords are used throughout 
facility to supply fixed 
equipment 

13. Cords routed through doors and 
walls without physical 
protection 

14. Abrasion and pinching causes 
internal short circuits to 
other conductors 

15. overcurrent protection is 
inadequate 

16. Receptacle on right side of 
door on east wall of electrical 
room has no cover 

17. Device is energized 

18. Front side of switch has open 
terminals and conductors 

19. Frequency of switch operation 
determines opportunity for 
accidents 

Risk 
assessment 

c-c L-C 

1/1 0/D 

1/1 D/D 

1/1 CIC 

Total risk 

Now 10 Years 
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Hazard 

Electrical shock 
(cont.) 

Locet ion 

Intersection of 
meintenence 
hellwey end north 
hallway 

Intersect Ion of 
me Int enanc e 
hallway and north 
haltw11y (cont.) 

South side of 
work 11re11, near 
entrance to metal 
stor11ge 11rea 

North well of 
ha 11 way between 
metal storage 
area end transfer 
area 
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Table Cl-14. 105-DR Reactor Building. (29 sheets} 
Risk eveluetion surmary sheet 

Potential accident 

Person receives shock from contact with 
exposed, energized conductors 

Person receives shock from contact with 
energized conductors or equipment as a 
result of an electrical fault 

Person receives shock from contact with 
energized conductors or equipment 

Factors 

20. Stem-hung light fixture has 
been removed and wires cut off 
at end of stem 

21. Conductors are close to the 
stem 

22. Conductors are energized 

23. Investigator touched one of the 
conductors with a voltage 
tester end it arced to the 
fixture stem without tripping 
an overcurrent device 

24. A No. 8 wire gauge four
conductor cable is routed 
through a knock out in panel C 

25. No physical protection for 
cable is provided at the 
knockout 

26. Cable is routed through open 
doorway while being draped and 
wrapped around and across 
several pipes 

27. Cable is spliced at doorway 

28. Individual conductors are 
pinched against edge of 
concrete without protection 

29. A No. 8 WG cable is energized 

30. Cable feeds a portable board 
with four double duplex 
receptacles 

31. Cable is not protected from 
abrasion 

32. Three wires are hanging out of 
a conduit 

33. Wires are approximately 4 ft 
from ground 

Risk 
assessment 

c-c l·C 

1/1 0/C 

1/1 C/8 

1/1 C/8 

1/1 8/B 

Total risk 

Now 10 Years 
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\0 
0 

Hazard 

Electrical shock 
(cont.) 

Location 

North wall of 
hallway between 
metal storage 
area and transfer 
area (cont.) 

Corridor between 
metal storage 
area and transfer 
area 

Metal storage 
room corridor, 
west wall 

RM lab 

Storage basin, 
each colum with 
extension cord 
connected 

93 tBO'i· I~ 1804 

Table Cl - 14. 105-DR Reactor Building. (29 sheets) 
Risk evaluation sUTJ1111ry sheet 

Potential accident 

Person receives shock from contact with 
energized conductors as a result of 
insulation failure 

Person receives shock from energized 
conductors or equipment 

Person receives shock from energized 
conductors as a result of insulation 
failure 

Person receives shock from energized 
conductors as a result of insulation 
failure 

Factors 

34. One of the conductors is 
energized 

35. An equipment repair tag dated 
approximately April 1993 is 
hanging on conduit 

36. An inspection of these wires in 
Apri 1 1993 found them to be 
deenergized 

37. A 12 · by 12· by 36-in. gutter 
has cover removed 

38. Conductors inside are energized 

39. Conductors are insulated 

40. 8- by 8· by 24-in. enclosure 
has cover removed eliminating 
protection from conductors 
inside 

41. Conductors inside are energized 

42. Cover has indicating lights 

43. Conduit body has only one of 
three possible conduits 
installed 

44. Conduit body cover is missing 

45. Conductors inside are doubled 
over and taped 

46. Conductors are energized 

47. Many support colums have 
extension cords connected to 
receptacle 

48. Receptacles are energized 

Risk 
assessment 

c-c L·C 

1/1 0/0 

1/1 C/C 

1/1 C/C 

1/1 0/0 

Total ri sic 

Now 10 Years 
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Hazard 

Electrical shock 
(cont_) 

Location 

Storage basin, 
each col lffl1 with 
extens i on cord 
c~cted (cont_) 

\Jest wall of 
storage bas in 

Shower room 

North s ide 
stairwell, plus 
30 - ft elevation 

Storage area 
hallway near to 
former RM, 
timekeeper's 
off ice 

Table Cl-14. 105-DR Reactor 
Risk evaluation surmery sheet 

Potential accident 

--

Per son receives shock from exposed 
e~rg i zed conductors or equipment 

Person receives shock from contact with 
exposed, energized conductors 

Person receives shock es a result of an 
electrical fault 

Person receives shock as a result of 
contact with exposed, energized 
conductors 

93 u]O'i· I * 1805 

Building. (29 sheets) 

Factors 

49. No maintenance on overcurrent 
protection devices creates 
likelihood of failure to 
disconnect on fault occurrence 

50. Roof is in very poor condition, 
creating likelihood of falling 
in end creating faults 

51. Portions of a line voltage 
thermostat ere still attached 
to a box about 5 ft from floor 

52. Two energized conductors 
hanging from thermostat 

53_ Floor area is wet from ceiling 
leeks 

54_ Area is most heavily traveled 
in basin 

55_ Thermostat appears to be 
di smant led and deenerg ized 

56. Abandoned light fixtures have 
bare conductors that are 
energized 

57. Open junction box with 
conductors tied in a bundle are 
hanging outside of box 

58. Conductors are energized 

59. Conductors are insulated 

60 . Isolated by elevation 

61. lnstrunent panel is in severe 
state of disassenbly 

62. \Jires are energized 

63. Many wires are hanging loose 

Risk 
assessment 

c-c L·C 

-- --

1/1 8/8 

1/1 C/C 

1/1 0/D 

1/1 0/C 

Total risk 

Now 10 Years 

-- --
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n ..... 
I 

\D 
N 

Hazard 

Electrical shock 
(cont.) 

Exposure to 
rad iation 

Location 

Rear s ide south 
sta i rwell at plus 
30-ft elevation 

Outs ide metal 
s to rage roOffl , 
react or sout h 
si de 

Global 

93 t:30'i· I .1806 

Table Cl-14. 105- DR Reactor Building. (29 sheets) 
Risk evaluation surrnary sheet 

Potential accident 

Person receives shock as II result of 
contact with energized equipment 

Pe rson recei ves shock from contact with 
energ i zed conducto rs or equ ipment 

Person exposed to external ionizing 
radiation, predominantly from cobalt 
and ces iun f i xed contami nation 

Person exposed to radioact i ve material 
by inhalation, ingestion, or absorption 

Factors 

64 . Light fixtures and conduit are 
leaking water 

65. One fixture has glass globe 
that is filled with water 

66. Lighting system appears to be 
energ i zed 

67. Corrosion is taking place that 
may cause conduit to become 
energized 

68. Light fixture above door off . 
Removed, and wires cut at end 
of fixture stem. 

69. Wi re ends are exposed and 
energized 

70. Condition exists at other 
portal I i!1hts 

1. Predominantly low (<20 mR/h) 
exposure rates 

2. Energetic ganma emitters 
possible in inrnediate vicinity 
of basin walls and activated 
structures such as graphite 
piles, biological and thermal 
shields, etc. 

3. Small isolated fields 
associated with specific 
cooponents up to 120 mR/h 

4. Occurs only from resuspendable 
material 

5. Areas and items are mislabeled 
or misposted 

6. Postings at some areas are 
mi s leading 

Risk 
assessment 

C·C L·C 

1/1 B/B 

1/1 D/D 

11/11 0/D 

IV/IV D/D 

Total risk 

Now 

II, D 
Minor 

10 Years 

II, D 
Minor 
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\0 
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Hazard 

Exposure to 
radiation 
(cont . ) 

Exposure to 
asbestos 

location 

Global (cont.) 

Specific 
locations : 

fuel bas in walls 

Merel s torage 
basi n wall s 

Process t ubes 

8 iolog i eel and 
thermal sh ields 

Graph i te 
moderator 

Multiple 
potent ial 
locat ions 
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Table Cl-14. 105-DR Reactor Building. (29 sheets) 
Risk evaluation SU!ll\8ry sheet 

Potential accident 

Person exposed to radioactive mate r ial 
by inhalation, ingest ion , or absorption 
(cont . ) 

Person inhales fr i able asbestos; 
potential exists for asbestos related 
illness in the future from such 
exposure 

Factors 

7. Some postings are out-of-date 
because of changes in posting 
requirements 

8 . Most material is stabilized by 
asphalt fixative in basin or 
entrained in stable matrix such 
as graphite or steel 

1. Building not normally occupied 

2. There Is water damage evidence 
throughout building 

3. Uncertainty concerning which 
materials contain asbestos 

4. Friable material requires 
disturbance for release 

5. Exterior duct insulation 
asbestos content is unknown 

6. Exterior duct insulation is 
exposed to weather and in poor 
condition 

Risk 
assessment 

C·C L·C 

IV/IV 0/C 

Total risk 

Now 

IV, D 
Negl i. 

10 Years 

IV, C 
Minor 
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~ 

Hazard 

Exposure to 
asbestos (cont.) 

Location 

Multiple 
potential 
locations (cont.) 

S~c i f ic 
I oc et ion~ : 

Piping in h11l I wl'ly 

south of 
I unc h r oon, 

Ve n t i I 11t ion OJct 
on the uterio r 
of t he bul ld1ng 

Piping In the 
meta l s t or age 
ar ea 

Piping in 
ins t runent shop 

Piping in near 
s ide s t e i rwel l 

Piping in storage 
basin 

P i p i ng i n a i r 
cond i tioning room 

Piping in south 
balcony area 
above stack 

Piping et winch 
level 

Piping in water 
Sal!l>le room off 
fer side 
stairwell 

Table Cl - 14 . 105-0R Reactor 
Risk evaluation sUTlll8ry sheet 

Potential accident 

.. 

Bu i1 ding. (29 sheets) 

Factors 

7. Original abatement practice 
left residue; current 
requirements require c~lete 
removal or application of a 
fixative or encepsulant 

8 . Floor tiles require crushing to 
present an asbestos hazard 

9. Some portions of the building 
have not had asbestos removed, 
such es in the sodiun burn area 

10. Asbestos residue 

1,. Insulation on the duct work on 
exterior of the building is 
suspected to contain asbestos 

12. Asbestos residue 

13. Asbestos residue 

14. Loose asbestos insulation 

15. Asbestos residue 

16. Asbestos residue 

17. Asbestos residue 

18. Asbestos residue 

19 . Asbestos res idue 

Risk Total 
assessment 

c-c L·C Now 

-- -- --

risk 

10 Years 

--

~ 
:c 
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l'T'1 
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n -I 
\0 
u, 

Hazard 

Exposure to lead 

Location 

Specif le 
1 ocat i ens: 

Transformer pad-
west side of 
building exterior 

Dra ins in room 
off passageway to 
near side 
stairwell 

Sodiun burn 
facility 

On shelving in 
wash pad area of 
the storage bas in 

Cont ro I room 

10- ft "X" level 

20 - ft "X" Level 
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Table Cl-14. 105-DR Reactor Building. (29 sheets) 
Risk evaluation Sl.fflTIBry sheet 

Potential accident 

Person inhales lead dust 

Factors 

1. Oxidation exists on lead bricks 

2. Persons rust handle lead as 
required by regulatory 
requirements to control it 

3. Most lead is in radiation zones 

4. Lead oxidation rates around the 
Hanford Site has been found to 
be larger than initially 
expected 

5. At least twice as ruch lead 
observed as in other 100 Area 
faci I ities 

6. Heavy water leakage in areas 
where lead is present 
facilitates oxidation 

7. Sensitivity to lead exposure 
varies 

8. Leed coated wires protruding 
from pad 

9. Leed shielded drains 

10. Lead bricks 

11. Three piles of lead bricks 

12. One lead brick 

13. Lead shielding 

14 . Lead bricks and lead sheets 

Risk 
assessment 

c-c L-C 

IV/IV C/C 

Total risk 

Now 

IV, C 
Minor 

10 Years 

IV, C 
Minor 

:c 
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Hazard 

Exposure to lead 
(cont.) 

n ...... 
I 

I.O Exposure to Ol 
111ercury 

Location 

llest side of 
balcony level 

Observation lev~t 
of near side 
stairwell 

llal ls in room off 
far side, 40 - ft 
level 

llater S8111)le room 
off 10-ft level 

In front of cargo 
elevator et 
entrance to ")(" 
levels 

Top of reactor 

General 

Specific 
locations: 

"X" Area 0- ft 
level, south wall 

Observation level 
of near side 
stairwell 

93 f130't 1 .. 1810 

Table Cl-14. 105-DR Reactor Building. (29 sheets) 
Risk evaluation Sl.fflll8ry sheet 

Potential accident 

Person exposed to mercury due to 
ingestion or absorption 

Factors 

15. Lead br i cks 

16. Lead bricks 

17. Lead shielding covering walls 

18. Lead shot and lead sheet 

19. Lead bricks 

20. Lead bricks, shielding, and 
lead caves 

1. Very small quantities 

2. Contained in glass containers 

3. Located in remote areas of 
building 

4. Known locations are in 
radiation zones 

5. Possibility for existence as 
mixed waste 

6. During D&o of 108-B Building, a 
significant quantity of mercury 
was stolen and never recovered 

7. Two mercury switches 

8. One mercury switch 

Risk 
assessment 

c-c L·C 

IV/IV E/E 

Total risk 

Now 

IV, E 
Negli. 

10 Years 

IV, E 
Negl i. 
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n 
I 

\0 

""" 

H11z11rd 

E,iposure to 
mi scel l 11neous 
chemicals 

L -

Location 

Specific 
locations: 

Far side of 
reactor ne,it to 
step-off pad, 
0 ft 

General areas 

Bottom of far 
side steirwel 1 

Metal storage 
areas 

Metal building 
south of sodil.fll 
burn facility 

Storage basin 
discharge chute 
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Table Cl-14. 105- DR Reactor Building. (29 sheets) 
Risk evaluation sumiery sheet 

Potential accident 

Person e,iposed to unknown or known 
chemicals through inhalation, 
ingestion, or absorption from breach of 
container 

Person e,iposed to unknown or known 
chemicals through inhalation, 
ingestion, or absorption from breach of 
container (cont . ) 

Factors 

1. Facility is normally unoccupied 

2. The materials may be more or 
less stable depending upon age 
and chemical makeup 

3. Few chemicals in facility 

4. E,iposure requires loss of 
chemical containment 

5. Person nust come in contact 
with material 

6 . Process of collecting and 
staging material increases 
possibility of exposure 

7. Some materials are uiknowns 

· 8. Ur-marked liquids and sol ids 

9. Several cans of penetrants 
caged in paper 

10. Oil residues around equipment 

11. Chemicals staged for disposal 

12. Soap and solvents 

13. Eight 5-gal cans of sodil.fll 
bicarbonate and sodiun chloride 

14. Recorder ink 

Risk 
assessment 

c-c L-C 

I 1/11 0/0 

Total risk 

Now 

II, 0 
Minor 

10 Years 

II, 0 
Minor 
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n ...... 
I 
\0 
co 

Haurd 

Exposure to 
miscella~ous 
chemicals 
(cont.) 

Exposure to 
biological 
h11zards 

Location 

AccUTUlator roan 
mezzanine 

Area between 
"X" level 
stefrwel l and 
ball hoppers 

EI ectr lcsl 
junction box In 
northwest corner 
of winch level 

Sod1un burn 
f IIC i 11 ty 

toc11tt'd 
throughout the 
faci I ity 

Table Cl - 14. 105-DR Reactor Building. (29 sheets) 
Risk evaluation surmary sheet 

Potential accident 

Person exposed to dusts from bird guano 
and de11d animals; contracts disease. 
This item located primarily in a 
rad i at i on zone . 

Person exposed to spider bites, wasp 
stings, rodent bites, and snake bites 

Factors 

15. Unknown liquid in salll>ling 
device 

16. Galvanized bucket containing 
silica gel desiccant 

17. Electrical solvent and tube of 
grease 

18. 39,000 lb of sodil.111 

Low frequency accidents have 
significant consequences 

High frequency accidents have small 
consequences 

NOTE: Events that are serious in 
nature are of lower probability. 
Likewise, events that are minor in 
effect are of higher probability. 

1. Presence of spiders, wasps, 
etc., is seasonal 

2. Very low building activity 

3. Hazards found in radiation zone 
areas 

4. Several sightings of bats have 
occurred 

5. Bat bites may have occurred in 
the past 

6. Mouse bites (rodents) may have 
occurred in the past 

Risk 
assessment 

C·C L·C 

11/11 C/C 

IV/IV A/A 

Total risk 

Now 

11, C 
Moderate 

10 Years 

II, C 
Moderate 
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n 
I 

\.0 
\.0 

Haurd 

Exposure to 
biological 
hazards (cont.) 

T~r11ture 
extremes 

Fire 

Loe at ion 

Ge~rat 

Backs ide of 
reactor bu i lding 

Far side near 
step-off pad 

Electrical room 
west of valve pit 
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Table Cl - 14. 105-DR Reactor Building. {29 sheets) 
Risk evaluation surrnary sheet 

Potential accident 

Pe rs on exper iences heat exhaus t i on 

Person exper iences hypothermia 

Person exposed to large fire from spark 
setting cootxis t i bles aflame 

Pe r son exposed to flash fire occurring 
in switchgear 

Factors 

7. Snakes have been found in the 
buildings, including 
rattlesnakes 

8. Activities for cleanup and 
maintenance occur where hazard 
exists 

1. Seasonal 

2. Dependent on ventilation 

3. Hanford Site has a history of 
this problem occurring 

4. Hazard depends on type of work 
being performed 

5. Can be controlled by limiting 
exposure 

6. Activities that require concern 
about ten-.,erature extremes are 
not performed frequently 

7. ijorker has some awareness of 
hazard 

8 . Low ten-.,eratures occasionally 
occur on the Hanford Site 

1. Large acclll'Ulation of turble 
weeds on outside of reactor 
building 

2. Cootxistibles located on far 
side near step·off pad 

3. No fire detection or 
suppression systems 

4. Circuit breakers have not been 
maintained, thus placing their 
ability to perform their safety 
function in question 

Risk 
assessment 

c-c L·C 

11/11 C/C 

11/11 0/C 

IV/IV 0/0 

Total risk 

Now 

II, C 
Moderate 

II, 0 
Minor 

10 Years 

II, C 
Moderate 

II, C 
Moderate 
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n ...... 
I ...... 

0 
0 

Hazard 

Fi re (cont.) 

Loc11t I on 

Valve pit 11rea 

"0 11 l'T\llchin~ry 
room, 1'11st w11l I 
(cont.) 

Hallway near 
transfer area 
( access is from 
metal s tor11ge 
room) 

Table Cl-14 . 105-0R Reactor Building. (29 sheets) 
Risk evaluation Sl6Tlllllry sheet 

Potential accident 

Pl"rson exposed to fire responding to 
fire in light ing system 

fire in b ird nes ting materials exposes 
per son to injur y 

Person is exposed to fire from ignition 
of coobistible material in contactor 
enclosure 

Factors 

5. Switchgear containing breakers 
covered with plastic for dust 
control 

6. Plastic traps heat and moisture 

7. Heat and moisture accelerate 
equipment failure 

8. Light fixtures covered with 
spider webs and dead insects 

9. Insects and spider webs are 
coobistible 

10. High concentrations of insects 
and spider webs inhibits heat 
dissipation in fixtures 

11. Lighting panel "S" is labeled 
ACTIVE and tagged "keep this 
panel energized for 
surve i l lance use" 

12. Three old-style nonmetallic 
sheathed cables comected to 
panel for use as extension 
cords 

13. Nonmetallic sheathed cabled 
frayed and worn in several 
places 

14. Top of panel covered with bird 
nesting material 

15. Coiled, nonnetellic, sheathed 
cable on floor also covered 
with bird nesting material 

16. Power for panel controlled by 
contactor 11s11 

17. Contact or "S" condition 
indicates inability to keep 
circuits isolated 

18. Contactor located in this area 
is labeled "blackout contactor" 

Risk 
assessment 

c-c L-C 

IV/IV D/C 

IV/IV D/D 

IV/IV C/B 

Total risk 

Now 10 Years 
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Haurd 

Fi re (cont . ) 

Explos ion 
n ..... 
I ..... 

0 ..... 

location 

Sodiun burn 
facility and 
balance of plant 

General 

Area near sodiun 
burn facility 
sodiun storage 
tank 
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Table Cl-14. 105-DR Reactor Building. {29 sheets) 
Risk evaluation sumiary sheet 

Potential accident 

Person exposed to sustained fire from 
electrical 1 i ght fixture failure 

Shock sens itive materiel causes 
explos ion that injures individual 

Explosion from sodiun reaction injures 
person 

Factors 

19. Contector cannot be deenergized 
because of a rolled up danger 
tag stuck in space between 
solenoid coil end its frame 

20. Al uni nun foi 1 used es 
reflectors for fluorescent 
fixtures 

21. Foil contributes to fixture 
overheating by inhibiting heat 
dissipation 

22. Overheating can cause 
insulation failure, ballast 
fei lure, and ignition of 
coobust i bles 

1. Age of materiel 

2. Type of materiel 

3. Arrbient tel!1)E!reture 

4. Movement of chemicals occurs as 
part of the cleanup program 

5. It is not clear whether the WHC 
policy on unknown chemicals is 
fol lowed 

6. Inventory of 39,000 lb sodiun 
remains at sodiun burn facility 

7. Sodiun is reactive (explosive) 
with water 

8. Water is supplied to sink in 
sodiun burn facility 

9. Closure plan has not been 
drafted for sodiun burn 
facility 

10. Disposition of sodiun has yet 
to be determined 

Risk 
assessment 

c-c L-C 

IV/IV 0/0 

1/1 0/0 

1/1 C/C 

Total risk 

Now 

I, C 
Serious 

10 Years 

I, C 
Serious 
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n ...... 
...... 
0 
N 

Hazard 

Explosion 
(cont.) 

Reluse of 
radi oact i ve 
ma te ri al 

Loe at Ion 
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Table Cl - 14 . 105-DR Reactor Building. (29 sheets) 
Risk evaluati on sU1J11Bry sheet 

Potential accident 

Release end or spreed of radioactive 
mate ri e l resul t ing from s to rmweter 
ecc UTJJl et ion 

Release end or spreed of radioactive 
mater ial from biological intrusion 

Factors 

11 . The building structure will not 
withstand significant exterior 
blast 

12. Energy may be sufficient to 
effect reactor stack 

13. Sodiun burn facility under 
control of organization 
separate from O&o 

1. Roof leaks in radiation zones 

2 . Existing pathways to 
environnent are inefficient for 
transporting material 

3. Po t ent ial for movable 
contamination in areas where 
roof leaks 

4. ~ater observed on storage basin 
floor 

5. Transite siding on et 
elevator enclosure has a hole 
in it 

6. Storage valve pit posted as 
having surface contamination 

7. Bird end rodent debris present 

8. Relatively low levels of 
movable contamination in 
localized areas (200 to 
400 counts/min) 

9. Live bat observed inside 
radiation zone 

10. Bird skeletons found 

11. Three openings to envlronnent 
observed 

Risk 
assessment 

c-c 

111-3 
111-3 

111-2 
111-2 

l·C 

0/0 

0/C 

Total risk 

Now 

111·2, 0 
Negl i. 

10 Years 

111 · 2, C 
Negl I. 
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n ...... 
I ...... 

0 
w 

Hazard 

Release of 
radioactive 
material (cont.) 

location 

Room et 30 - ft 
level 

Exterior wash pad 
area east side of 
10S · OR Building 

Specific 
locations: 

Vent et top of 
reactor bui !ding 

Valve pit roof 

Roof over the 
storage basin 

Storage basin 
bucket elevator 

Hal !way off 
lunchroom 

10 · ft level of 
")(" Area 

20 -ft level of 
"X" Area 

Balcony level 

"0" machine room 

Storage basin, 
transfer bay, and 
wash pad 

Room under 
control rod rack 

93fJ01i· I .1817 

Table Cl - 14. 105-DR Reactor Building. (29 sheets) 
Risk eva luation surrnary sheet 

Potential accident 

Release and or spread of radioactive 
material from biological intrusion 

Release and/or spreed of radioactive 
material by wind and water action 

Spreed of radioactive material caused 
by insects, birds, rodents, and/or 
contaminated vegetation 

Factors 

12. No history of contamination 
outside of building proven to 
originate from inside 

13. Area posted as surface 
contamination area 

14. Exterior wash pad area contains 
loose tUTt>leweeds 

15. Same es 13 

16. Same as 14 

Risk 
assessment 

c-c 

111-2 
111-2 

111-2 
111-2 

L-C 

D/0 

D/D 

Total risk 

Now 10 Years 
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n ...... 
I ...... 

0 
~ 

Heu rd 

Release of 
radioactive 
materiel (cont.) 

Release of 
asbestos 

Loe et ion 

11inch level et 
top of unit 

Throughout 
bui I ding 

Spec i f ic 
locations : 

Piping in ha! lway 
south of 
lunchroom 

Vent i I et ion duct 
on exterior of 
bul I ding 

Piping in metal 
storage area 

Piping in 
instrument shop 

Piping in near 
side stairwell 

Piping in storage 
basin 

Piping in AC room 

Table Cl - 14. 105-DR Reactor 
Risk evaluation SUITT\8ry sheet 

Potential accident 

.. 

Release of asbestos from disturbance of 
residue or friable asbestos insulation 

Building. (29 sheets) 

Factors 

.. 

1. Residue rema1n1ng on p1p1ng 
from asbestos removal project 

2. Residue appears to not be 
coated with fixative 

3. Some residue is not within 
reach 

4. Asbestos removal incoo-.,lete 

5. Asbestos insulation remains on 
piping in several locations 

6 . Exterior duct insulation 
asbestos content is unknown 

7. Exterior duct insulation is 
exposed to weather and in poor 
condition 

8. Asbestos residue 

9. Insulation on the duct work on 
exterior of the building is 
suspected to contain asbestos 

10. Asbestos residue 

11. Asbestos residue 

12. Loose asbestos insulation 

13. Asbestos residue 

14. Asbestos residue 

Risk 
assessment 

c-c l-C 

-- --

111-3 D/D 
111-3 

Total 

Now 

--

111-3, D 
Negl i. 

risk 

10 Years 

--

111-3, D 
Negli. 
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n ....... 

0 
u, 

H11z11rd 

Release of 
asbestos (cont.) 

Release of lead 

Loe et ion 

Pip ing in room 
under control rod 
reek 

Piping in south 
balcony area 
above stack 

Piping et winch 
level 

Piping In wat~r 
Saf11)le room 

Transformer pad· · 
west side of 
bu ilding exterior 

Drains in room 
off passageway 
leading to near 
side stairwell 

Sodiun burn 
facility 

On shelving in 
wash pad area of 
the storage bas in 

Table Cl - 14. 105-DR Reactor 
Risk evaluation SUTlll8ry sheet 

Potential accident 

. . 

R~t~ ase of l ead by theft or sabotage 
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Buildinq. (29 sheets) 

Factors 

15. Asbestos residue 

16. Asbestos residue 

17. Asbestos residue 

18. Asbestos residue 

1. Significant quantities of 
removable lead 

2. Potential to be mixed waste 

3. Located in remote areas of 
building 

4. Located in radiation zones 

5. High density minimizes 
likelihood for removing large 
quantities 

6. Usefulness in a nuiber of 
recreational activities 
increases likelihood of theft 

7. Theft of materials has occurred 
in the past 

8. Lead coated wires protruding 
from pad 

9 . Lead shielded drains 

10. Lead bricks 

11. Three piles of lead bricks 

Risk Total 
assessment 

c-c L-C Now 

-- -- --

111-2, D 
Negli. 

111-2 D/D 
111-2 

risk 

10 Years 

--

111-2, D 
Negl i. 
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Hazard Location 

Release of lead Control room 
(cont.) 

10 - ft ")(" level 

20-ft ")(" level 

West side of 
balcony level 

Observation level 
of near s Ide 
sta i rwe ll 

We 11 s in room off 
far si de 1.0 - ft 
level 

n Weter Sll"llle room 
off 10· It level 

-0 In front of ca r go 

°' elevat or et 
ent ranc e to " X" 
level s 

Top of reactor 

Release of 
mercury 

Table Cl-14. 105-DR Reactor Building. (29 sheets} 
Risk evaluation sUTrnBry sheet 

Potential accident Factors 

-- 12. One lead brick 

13. Lead shielding 

14. Lead bricks and lead sheets 

15. Lead bricks 

16. Lead bricks 

17. Lead shielding covering walls 

18. Lead shot and lead sheet 

19. Lead bricks 

20. Lead bricks, shielding, and 
lead caves 

Mercury released to envirorrnent from 1. Very small quantities 
theft or sabotage 

Mercury released to env i rorrnent as a 2. Contained in glass containers 
result of container breakage that are subject to breakage 

3. Located in remote areas of 
building 

4. Known locations are in 
radiation zones 

5. Possibility for existence as 
mixed waste 

6. During D&o of 108-B Building, a 
significant quantity of mercury 
was stolen and never recovered 

Risk Total 
assessment 

c-c L·C Now 

-- -- --

111·3, D 
Negli. 

111-3 0/0 
111-3 

risk 

10 Years 

--

111·3, D 
Negl I. 
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n ...... 
...... 
0 
--..J 

Haurd 

Release of 
mercury (cont.) 

Rel ease of of l 
or petroleun 
products 

Loe et I on 

Specific 
locat Ions: 

"X" Area 0 - ft 
level, south wall 

Observation level 
of ~er side 
stairwell 

Specific 
l ocet ions: 

Center console in 
control room 

O- f t level of lt)(tl 

Area 

AccUTUlator room 

Tank on far side 
neer top of stack 

"0" machine room 

"C" elevator 
drive equipment 
on balcony level 

Table Cl-14. 105-0R Reactor Building. (29 sheets) 
Risk eveluetion SUTTil8ry sheet 

Potential accident 

Release of oil ou tside the building 
caused by failure of equipment seals, 
valves, piping, reservoirs, etc . 

Factors 

7. Two mercury switches 

8. One mercury switch 

1. Inside building 

2. Small quantities of oil known 

3. Unknown quantities in VSR drive 
motor reservoir 

4. Majority of oil-containing 
equipment is leaking 

5. Oil in radiation zones hes 
potential for being designated 
es mixed waste 

6. Unknown quantities of materiel 
in reservoirs 

7. Oil in hydreul ic pull> end 
tubing 

8. Oil residue in piping end 
equipment 

9. Oil residue underneath tanks 
end pull>ing equipment 

10. Oil residue on equipment 

11. Oil residue 

12 . Oil leaking from equipment 

Risk 
assessment 

c-c 

111-3 
II 1-3 

L-C 

0/0 

Total risk 

Now 

111-3, 0 
Negl i. 

10 Years 

111·3,D 
Negl f. 
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n ..... 
I ..... 

0 
co 

Hazard 

Rel ease of oi I 
or petroleun 
products (cont.) 

Release of 
miscel la~ous 
chem icals 

locat ion 

VSR dr ive motors 

Bal I hoppers 

Outtr cont rot rod 
room 

Spec i fic 
locations: 

Far s ide of 
reactor neKt to 
s tep -off pad, 
0- ft level 

Table Cl - 14 . 105- DR Reactor 
Risk evaluation SUTJT\llry sheet 

Potent i al acc ident 

--

Re l ease of miscellaneous chem ical s from 
conta iner fa i lure 

Re l ease of sodi un as e resul t of water 
react ion 

93 ffJO'i· I .1822 

Building. (29 sheets) 

Factors 

13 . Reservo i r may contain oil 

14. Oil residue 

15. Oil residue on equipment 

1. Small quantities 

2. Ins ide building 

3. No pathways were identified 
that could allow release to 
environment 

4. Majority of chemicals staged in 
one location 

5. Inventory of 39,000 lb sodiun 
remains at sodiun burn facility 

6. Sodiun is reactive (explosive) 
with water 

7. ijater is supplied to sink in 
sodiun burn facility 

8. Closure plan has not been 
finalized for sodiun burn 
fac ii ity 

9. Disposition of sodiun has yet 
to be determined 

10. Uncertainty concerning 
procedures, because sodiun is 
responsibility of another 
organization 

11. Urrnarked liquids or solids 

12. Several cans of penetrants 
caged in oaoer 

Risk 
assessment 

c-c L·C 

-- --

111 -3 C/C 
111-3 

111-1 0/0 
111 - 1 

Total 

Now 

--

111-1, 0 
Negli. 

risk 

10 Years 

--

111-1, 0 
Negl i. 
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Table Cl-14. 105-DR Reactor Building. (29 sheets) 
Risk evaluation surrnary sheet 

Hazard Loe at ion Potential accident Factors 

Release of General areas -- 13. Oil residues around equipment 
miscellaneous 
chemicals 
(cont.) 

Bottom of far 14. Chemicals staged for disposal 
side stairwell 

Metal storage 15. Soap and solvents 
areas 

Metal building 16. Eight 5-gal cans of sodi1.111 
south of sodiun bicarbonate and sodiun chloride 
burn f ac i I i t y 

Storage basin 17. Recorder ink 
di scha r ge chute 

Accunulator room 18. Unknown I iquid in sa~ling 
mezzanine device 

Area between "X" 19. Galvanized bucket containing 
level st a i rwel 1 silica gel desiccant 
and bal I hoppers 

EI ect r i cal 20. Electrical solvent and ti.be of 
junction box in grease 
northwest corner 
of winch level 

Sodiun burn 21. 39,000 lb of sodi1.111 
faci I ity 

*Coomon to all accidents where person falls through damaged roof panels while on roof. 
AC= Air conditioning 

D&o = Decontamination and decoornissioning 
RM= Radiation monitor 

VSR = Vertical safety rod 

Risk Total 
assessment 

c-c L-C Now 

-- -- --

risk 

10 Years 
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n 

...... ...... ...... 

Hazard 

Fal I ing 

Struck by or 
striking 

locat f on 

116 -0R stack 
attachN:l 
structure 

116 ·011 s tack 

116-DR stack 
attached 
st r ucture 

93 f 30'i· I • I 825 

Table Cl-15. 116-DR Reactor Exhaust Stack. 
Risk evaluation Sl.fflll8ry sheet 

Potential accident 

Person falls while on roof when it 
col lapses 

Person falls while clirrt>ing stack 
ladde r 

Person is injured while in building 
when collapse occurs 

Factors 

1. Concrete roof is cracked 

2. Many cracks and some 
displacement of masonry block 
walls 

3. Heavy snow or seismic load can 
create collapse 

4. Inspection could only be made 
from outside building 

5. Unpatched cracks near patched 
cracks indicating continuing 
degradation 

6. Stack is in good condition 

7. ladder is intact to bottom of 
stack allowing easy access 

8. Ladder is not locked out 

1. Concrete roof is cracked 

2. Many cracks and some 
displacement in masonry block 
walls 

3. Heavy snow or seismic load can 
create col lapse 

4. UnpatchN:l cracks appear near 
patched cracks indicating 
continuing degradation 

5. Inspection could only be made 
from outside building 

6. Persons not required to enter 
building 

Risk 
assessment 

C· C l·C 

1/1 0/C 

11/11 0/D 

1/1 0/D 

Total 

Now 

I, D 
Minor 

I, D 
Minor 

risk 

10 Years 

I, C 
Serious 

I, D 
Minor 
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Hazard Loe at ion 

93 t30'i· I 't 1827 

Table Cl-16. 117-DR Exhaust Air Filter Buildin . 
Risk evaluation sLffll\8ry sheet 

Potential accident Factors 

1. Only the top of the building 
was ins cted 

R 
asse 

C·C 

isle 
ssment 

L·C 

-. 

Total risk 

Now 10 Years 

.. . -
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V, 

Hazard Locet ion 

None 

Table Cl - 17. 119-0R Exhaust Air Sam le Buildin. 
Risk eveluetion Slffl118ry sheet 

Potential occident Factors 

1. Building was ins cted 

Risk 
assessment 

c-c L-C 

T 

Now 

otal risk 

10 Years 

--
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T bl a e Cl 18 - 1702 DR A - rea B d a 1ge H ouse. 
Risk evaluation surrnary sheet 

Hazard Locat i on Potential accident Factors 

Fall Ing 

Roof Person fells through deteriorated 1. Roofing is in bad condition 
plywood while on roof 

2. Plywood roof decking is 
deteriorated 

3. Access to roof requires the use 
of a portable ladder 

4. Building is unused end not 
normal Ly entered 

5. Building is very smell 

6. No signs are present warning 
against going onto roof 

n 
7. There is currently no reason to 

perform any maintenance work on 
this building 

8. A fall through the roof 
represents an 8-ft drop 

Struck by or 
striking 

Roof Person struck by collapsing roof 1. Roofing is in bad condition 

2. Plywood roof decking is 
deteriorated 

3. Building is unused and no 
reason exists to enter it 

4. Roof collapse is exacerbated by 
snow or ash loading 

5. Building is very small 

6. No signs are present warning 
against entry 

Risk Total 
assessment 

c-c L·C Now 

II, D 
Minor 

11/11 D/C 

II, D 
Minor 

11/11 D/C 

risk 

10 Years 

11, C 
Moderate 

11, C 
Moderate 
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n ..... 
I ....... 

....... 
I.O 

Hau rd 

Fel I ing 

Location 

ran hou~e area 

Process erea roof 

Storage bas ins 
end trans fer ar ee 
(no access was 
al l owed) 

IJo r k er ea 

Table Cl-19. 105-F Reactor 
Ri sk eveluetion sU1Tl\8ry sheet 

Potential accident 

Per son fa l ls th rough roof panel while 
on roo f 

Person fell s th r ough roof panel while 
on roof 

Person falls through roof panel while 
on roof 

Person fall s through roof panel wh i le 
on roof 

93 ft]O'i I ~ 1833 

Building . (15 sheets) 

Factors 

*Interior doors to roof al low 
access 

*No roof danger postings on 
many upper level roof access 
doors 

,. Four panels ere exposed. Eight 
broken panels in fen room. 

2. Twenty percent of panels over 
valve pit have extensive water 
damage; 60X of panels over fen 
room have extensive water 
damage 

3. No warning signs posted on roof 
doors 

4 . No substantial locks on doors 
leading to roof, only slide 
bars 

5 . Doors leading to roof not 
locked 

6. One panel broken in access area 
to zone 

7. Two panels cracked in stairway 
roof 

8. Many panels cracked from water 
leek 

9. Many panels in bad condition 

10. Six panels in corridor to 
storage basin cracked 

11 . Eight steel coll . .m,s in storage 
basin area badly damaged 

12 . A fatality occurred in February 
1992 from fall through roof 
panel at F area 

13. Three cracked panels in access 
to work area 

Risk 
assessment 

c-c L·C 

1/1 C/C 

1/1 C/C 

1/1 8/A 

1/1 0/0 

Total 

Now 

I, B 
Critical 

risk 

10 Years 

I, A 
Critical 
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n 

...... 
N 
0 

Hazard 

Falling (cont . ) 

Struck by or 
striking 

Location 

Top most grating 
above reactor 
block 

Valvf' pit 

Fan hous e area 

Storage basin end 
transfer arf'a 

Process area 
stairwell 

Table Cl-19. 105-F Reactor Building. (15 sheets) 
Risk evaluation SUTIT\8ry sheet 

Potential accident 

Per son fells through hole in grating 

Pf"rson steps through hole in grating 
and injures self f rom 2- ft drop 

Person is struck by collapsing roof 
panels 

Person is struck by pa r tial masonry 
wall collapse 

Factors 

14 . Two panels bad in electrical 
room 

15. A 8-ft by 8-ft hole guarded by 
wooden handrails 

16. Mid rail missing on one side 

17. Rail will not withstand 200 lb 
side force 

18. 45-ft to SO·ft drop from hole 
to concrete reactor top 

19 . All the grating in valve pit 
has many holes in it 

20. Grating is uneven and will tip 
when steooed on 

*Snow loading will increase 
chance of roof or wall collapse 

*A seismic event would initiate 
roof or wall collapse 

*Activities that cause 
significant structural 
vibration could initiate roof 
or wall collapse 

*Most of ceiling is not 
concrete but a lighter 
"Sheetrock" type material 

1. Bad roof panels (same panels as 
identified in the falling 
hazard section) 

2. Bad roof panels (same panels as 
identified in the falling 
hazard section) 

3. Eight steel colurns in storage 
basin are badly damaged 

4. Crack in masonry block wall at 
top of stairwav near corner 

Risk 
assessment 

c-c L-C 

1/1 D/D 

11/11 D/D 

11/11 D/D 

11/11 C/B 

IV/IV D/D 

Total risk 

Now 

11, C 
Moderate 

10 Years 

II, B 
Serious 

< 
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r
e: 
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n ._. 
I ._. 

N ._. 

Huard 

St ruck by or 
striking (cont.) 

Drowning or 
suffocation 

Electrical shock 

Location 

Top of reactor 

General 

Specific 
locations: 

Valve pit 

Outer control rod 
room 

Access to inner 
control rod room 

Maintenance tool 
room 

Global throughout 
building 

93 lt30'i· I .. I 835 

Table Cl - 19. 105-F Reactor Building. (15 sheets) 
Risk evaluation SUTJ118ry sheet 

Potential accident 

Person is struck by falling fluorescent 
light tubes 

Person walks into sharp object 
projecting into walkway 

Person enters confined space and Is 
overcome by gases or lack of oxygen 

Factors 

5. No lal1'4) restraints 

6. Lal1'4) clips and sockets are old 

6. Sharp objects projecting into 
walkway 

7. Majority of areas have poor or 
no lighting 

8. Most hazards are in radiation 
zone areas 

1. Many confined spaces exist in 
the building, both above- and 
belowgrade 

2. There is evidence of oxidation 
and water accurulation 

3. S~les of confined space 
atmospheres showed no problems 

4. Building has lack of 
ventilation 

5. Most of the confined spaces in 
the building were not checked 

*Poor global physical condition 
of electrical system 

Risk 
assessment 

c-c L-C 

IV/IV 0/0 

IV/IV 0/0 

1/1 0/0 

Total risk 

Now 

I, 0 
Minor 

I, B 
Critical 

10 Years 

I, D 
Minor 

I, B 
Critical 
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n ,_. 

,_. 
N 
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Hazard 

Electrical shock 
(cont . ) 

location 

Ree r face 
s teirwel Is 

Ma inten11nc e hel I · 
way · · Pntrence to 
velve pi t area 

AccUTUlator room 

North south 
hallway, 
northeast corner, 
ground floor 

Ceiling of north · 
south hell way , 
northeast corner, 
ground floor 

93 ff 30'4 I ~ 1836 

Table Cl - 19. 105- F Reactor Building. (15 sheets} 
Risk evaluation sunnary sheet 

Potential accident 

Person recei ves shock from contact of 
fest oon l ighting with access ible metal 
perts after fault f rom abrasion 

Person r ece ives shock from energized 
metal objec t s after fault occurs 

Person receives shock from contact with 
energ i zed conductors from chafed 
insulation 

Person contact s energized conductors 

Person contacts energized conductors 

Factors 

*Not all circuits or loads are 
correctly identified 

*Roof leakage can short 
electrical equipment 

*Circuits can be end ere 
energized for various uses 

1. Festoon lighting presently 
spliced onto extension cord; 
this is not an approved wiring 
method es it does not provide 
protection from insulation 
abrasion 

2. Insulation lacks abrasion 
resistance 

3. Could easily become energized 

4. Ground wi re end neutral wire 
connected 

5. Normally grounded equipment is 
carrying neutral current 

6. Voltage drop will lead to touch 
and step potential 

7. Flexible cord is not cl~ 

8. outer jacket pulled away from 
claq, 

9. Junction box is not covered and 
contains energized conductors 

10. ~ires protrude out of open 
junction box 

Risk 
assessment 

c-c L·C 

1/1 C/C 

1/1 8/8 

1/1 C/C 

1/1 0/0 

1/1 0/0 

Total risk 

Now 10 Years 
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n ...... 
...... 
N 
w 

Hazard 

Electrical shock 
(cont.) 

Location 

Electrical room, 
northeast corner, 
ground floor 

Mi scel I aneous 
room between 
electrical room 
and hallway 

EI ectr ical room 
end bl! lance of 
plant 

Valve room, 
ground fl oor, 
southeast doorway 

Valve room, north 
we 11 I i gh t i ng 
panel "E" 

Electric relay 
room 

Accurulator room 

Table Cl-19. 105-F Reactor Building. (15 sheets) 
Risk evaluation surmary sheet 

Potential accident 

Persons contacts energized conductors 
or equ i J:WT)ent 

Person contact s energized conductors 
when system is energized 

Per sonnel contact with energized 
conduc tors from damaged cable 
insulation 

Per sonnel contact with energized 
conduc tor s or equiJ:WT)ent 

Personnel contact with energized 
conductors or equipment after cable 
insulation is abraded 

Personnel contact with energized 
conductors or equipment 

Person receives shock from energized 
pipe 

Factors 

11. 480-V flex cord exits wireways 
without fittings allowing 
insulation and conductor 
abrasion 

12. EquiJ:rnent mislabeled 

13. Energized or deenergized status 
mislabeled 

14. Deenergized et time of 
inspect ion 

15. 480-V feeders end flexible 
cords routed through walls, 
ceiling, end ducts without 
physical protection 

16. Valve room lighting circuit 
used flexible cord and existing 
wiring, routed through wall 

17. Wiring exposed and unprotected 

18_ Splices unprotected 

19. Damaged insulation repaired 
with tape 

20. Located next to doorway, 
increasing exposure 

21. Unprotected cable 

22. Routed through block wall 

23 . Unprotected flexible cords 
(both physically and 
electrically) 

24. Heat trace on pipe is not 
physically protected from 
damage 

25. Heat trace is not presently 
damaged 

Risk 
assessment 

c-c L-C 

Ill 0/0 

Ill CIC 

1/1 CIC 

Ill B/B 

111 0/0 

1/1 CIC 

1/1 010 

Total risk 

Now 10 Years 
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Table Cl-19. 105- F Reactor 
Risk evaluation sLfflT\8ry sheet 

Hazerd Locat ion Potential accident 

Electrical shock . . --
(cont.) 

Basin storage Person receives shock by coming in 
area contact wi th energ i zed conductors or 

equipment 

n ...... 
Ea s t -we s t ha l lway Person receives shock by coming in 
nea r re ac tor wor k contac t wit h energized conductors or 
area equ ipment 

Exposure to 
radiation 

General Person receives exposure to external 
radiat ion f i elds 

Person unstacks lead shielding and 
receives substantial dose 

Person receives exposure to internal 
r adiation fields from ingestion and 
inhalation 

931rno1i· I ~ 1838 

Building. (15 sheets) 
Risk 

assessment 

Factors c-c L-C 

26 . Required grolr!d fault -- --
protection is not present 

27. Unprotected cable 1/1 0/0 

28. Cable routed through jagged 
hole in block wall 

29. Supply lighting circuit in 
basin area 

30. Energized and in use constantly 

31. Better condition than other 
wiring 

32 . Low traffic area 

33 . Energized conductors 1/1 0/0 

34. Open junction boxes 

35. Inside wireway or conduit 

1. Isolated discreet sources IV/IV 0/0 

2. Low exposure rates (<27 ~/h) 

3. Lead shielding limits current IV/IV 0/0 
exposure 

4. Bricks moved easily 

5. Labeling does not describe 
hazard within shielding 

6. Labeling in general is 
inaccurate 

7. Contamination contained in a IV/IV 0/0 
stable matrix 

~ ---- - - - - -

Total 

Now 

--

IV, 0 
Negll. 

risk 

10 Years 

--

IV, 0 
Neglf. 
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n ..... 
I ..... 

N 
u, 

Hazard 

Exposure to 
radiation 
(cont.) 

Exposure to 
asbestos 

Loe at ion 

. . 

Specific likely 
locations 

81111 wa sher 

X-2 I evel , lead 
brick pi I e 

Basin wal Is 

Prcx ess tubes 

Biologic e I and 
therma I shields 

Global 

Specific 
locations: 

Front hel lwey 
(piping) 

Fen room (valve) 

Table Cl - 19. 105-F Reactor 
Risk evaluation surmery sheet 

Potential accident 

.. 

Fire fighter breathes in contaminated 
smoke during fire 

Person inhales friable asbestos f ibers 

93 fi]O'i· 1.1839 

Building. {15 sheets) 

Factors 

8. Contamination could be released 
through mechanical means such 
es cutting end grinding 

9. Corrosion processes create 
disperseble contamination 

10. See factors in fire hazard 
section for a general roof 
collapse end electrical fire 

1. Asbestos fibers rust be 
disturbed 

2. Removal program left asbestos 
acflering to piping and valves 

3. Asbestos residue does not 
appear to be fixed by sealant 
or fixant 

4. Facility is normally unoccupied 

5. Zone areas worse than clean 
areas 

6. Many pipes above human height 
(not as likely to be disturbed) 

7. Piping 

8. Valve 

Risk Total 
assessment 

C·C L·C Now 

. . . . -. 

11/11 E/E 

IV, D 
Negli. 

IV/IV D/C 

risk 

10 Years 

. . 

IV, C 
Minor 
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Hazard Loe at I on 

Exposure to Exhaust fan rooms 
asbestos (cont.) 9 end 10 

Exposure to lead 

Exposure to 
111 i scel l aneous 
chemicals 

30-ft level east 
stelrwel l 
General 

General 

S~c i f i c 
locat ions: 

l~r control rod 
room 

Top of reactor 

X- 2 level 
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Table Cl - 19. 105- F Reactor Building. (15 sheets) 
Risk evaluation surrnary sheet 

Potent ial accident 

Person inh ales lead dust 

Person exposed to known and unknown 
chemicals through inhalation, 
absorption, or ingestion 

Factors 

9. Pipes and valves 

10. Pipe 

1. Oxidation exists on lead bricks 

2. Persons rrust handle lead as 
required by regulatory 
requirements to control it 

3. Most lead i s in rad iation zones 

4. Lead oxidation rates around the 
Hanford Site have been found to 
be larger than initially 
expected 

1. Majority of containers urcnarked 
or unlabeled 

2. No ventilation in building 

3. Stability of materials may be 
related to age 

4. Materials being collected in 
front face reactor work area as 
required by regulatory 
requirements for disposal 

5. Unknowns nust be sa~led and 
analyzed result i ng in more 
hand I ing 

Risk 
assessment 

c-c L·C 

IV/IV C/C 

11/11 D/D 

Total risk 

Now 

IV, C 
Minor 

11, D 
Minor 

10 Years 

IV, C 
Minor 

II, D 
Minor 
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Hau rd Location 

Exposure to Specif le 
miscellaneous locations: 
chemicals 
(cont.) 

llork area near 
charge pl at form 

AccLmJlato r room 

Valve pit 

Outer contro l rod 
room 

110" ~levntor 

n dr ive shaft room 
...... 
I ...... Top of reactor 

N ....., 

Exposure to 
biolog ical 
hezerds 

Zone erees 
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Table Cl - 19. 105- F Reactor Building. (15 sheets) 
Risk eveluetion surrnery sheet 

Potential accident 

Person exposed to dusts from bird guano 
and deed animals; contracts disease 

Person exposed to spider bites, wasp 
stings, bet bi tes, mouse bi tes, and 
snake bi tes 

Factors 

6. Unknown liquids in 
400-L bottles 

7. 55 -gel black barrel filled with 
floor sweep 

8. Unknown chemical residues on 
southwest floor 

9. Oil accLmJlation from control 
rod drive mechanisms on floor 
and machinery 

10. Three unidentified containers, 
one can open and two other 
containers 

11. One 1-gel can sealed, 
unidentified at north side of 
the reactor 

Note: Events that are serious in 
nature are of low probability. 
Likewise, events that are minor in 
effect are of higher probability. 

low frequency accidents have 
significant consequences 

High frequency accidents have small 
consequences 

1. Presence of spiders, wasps, 
etc. is seasonal 

2. Very low building activity 

3. Hazards mostly found in 
radiation zone areas 

4. Several sightings of bats have 
occurred 

5. Bat bites may have occurred in 
the past 

Risk 
assessment 

C·C L-C 

11/11 C/C 

IV/IV A/A 

Total risk 

Now 

11, C 
Moderate 

10 Years 

II, C 
Moderate 
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co 

Haurd 

Exposure to 
biolog ical 
hazards (cont . ) 

Ten-perature 
extremes 

Fires 

Locat ion 

--

Genera l 

Electri cal r oom 
( incoming power 
location) 

El ect r ical r oom 

Table Cl - 19 . 105- F Reactor 
Risk evaluat i on surrnary sheet 

Potent ial accident 

--

Person expe r iences heat exhaus tion 

Person exper iences hypothermia 

Person is burned from electrical fire 
s tarted by fault in main circuit 
breake r 

Pe r son is burned from electr ical fire 
started by fault i n wireway 

93 if 3011· I~ 1842 

Building . (15 sheets) 

Factors 

6. Mouse bites (rodents) may have 
occurred in the past 

7. Snakes have been found in the 
buildings, including 
rattlesnakes 

1. Seasonal 

2. Dependent on ventilation 

3. Hanford Site has a history of 
this problem occurring 

4. Hazard depends on type of work 
being performed 

5. Can be controlled by limiting 
exposure 

6. Low activity of concern 

7. ~orker has some awareness of 
hazard 

8. No active heating system In 
most of building 

1. Enclosure will not contain 
sparks from an electrical fault 

2. Protected and unprotected 
conductors in the same 
enclosure (some conductors are 
not protected in the enclosure) 

3. Equipment has no interrupting 
rating (field manufactured) 

4. Two of ten cover screws 
installed 

5. Faults generally occur as a 
result of h1.11111n activity 

6. Cable short circuit (fault) 
causes sparks 

Risk 
assessment 

c-c L-C 

-- --

11/11 C/C 

11/11 D/0 

11/11 A/A 

IV/IV DID 

Total 

Now 

--

11, C 
Moderate 

II, A 
Critical 

risk 

10 Years 

--

II, C 
Moderate 

II, A 
Critical 
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Hazard 

Fires (cont.) 

Explosions 

Loe at I on 

Valve room 
l i gh t t ng pane I E 

General 

General 

Table Cl-19. 105-F Reactor Building. (15 sheets} 
Risk evaluation sl.lTIT\8ry sheet 

Potential accident 

Person is burned from electrical fire 
started by feul t 

Roof failure causes fire by damaging 
~l~ctrical panels and wiring, and 
person is harmed 

Person is injured by chemical explosion 

Factors 

7. 480-V feeders and flexible 
cords routed through walls 
unprotected (also a factor in 
electrical shock section) 

8. Good housekeeping limits 
contiustibles 

9. Enclosure will not contain 
sparks from an electrical fault 

10. Energized panel hes unsealed 
openings 

11. Structural failure precipitates 
electrical fault 

12. Personnel generally not present 

13. There are no fire detection or 
protection systems in the 
building 

14. Oils in control rod room may 
exacerbate fire problem 

15. Oil on surfaces tends not to 
screed fire 

1. Some unknown chemicals exist in 
facility 

2. Requires multiple factors for 
an event 

3. Movement of chemicals occurs as 
part of the cleaning effort 

4. It is not clear whether the ~HC 
policy on unknown chemicals is 
fol lowed 

Risk 
assessment 

c-c L-C 

IV/IV D/D 

1/1 E/E 

Total risk 

Now 

I, E 
Negl i. 

10 Years 

I, E 
Negl I. 
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Hazard 

Release of 
radi oact Ive 
material 

Loe at I on 

General 

Roof over reactor 
at 14 · ft level 

Roof over 
southwest 
s ta i rwell 0 
elevet or dr ive 
room 

General 

Specific 
locations: 

Maintenance 
shop Nat valve 
pit 

Front face at 
work area 

Both rea r 
stairways 

Top of reactor 
block 

X-2 level 

Table Cl-19. 105-F Reactor Building. (15 sheets) 
Risk evaluation surmary sheet 

Potential accident 

Release of radioactive material as a 
result of wind or water erosion in 
building 

Spread of contamination by storm water 
accurulat ion 

Spread of radioactive material by 
movement of contaminated corrosion 
products 

Spread of contaminat ion by biological 
agency (birds, mice, etc.) 

Factors 

1. Most contamination is fixed in 
stable matrix 

2. Standing water evident, 
indicating water getting into 
building 

3. Roof leaks 

4. Therefore no obvious pathways 
from inside building to outside 

5. There is some movable 
contamination inside the 
building 

6. There is evidence of biological 
intrusion 

7. Large quantities of bird and 
rodent debris exist 

8. Radiation zone areas exhibit 
low levels of contamination 

9. There are few exits from 
building as evidenced by 
remains of dead birds 

10. Live bats were observed on 
front face 

11. There is no historical evidence 
of contamination spread by 
biological agents at the 
100 Areas 

Risk 
assessment 

c-c 

111-3 
II 1-3 

111-3 
111-3 

111-3 
111-3 

L·C 

D/D 

D/D 

D/C 

Total risk 

Now 

111-3, D 
Negli. 

10 Years 

111-3, C 
Negl I. 
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Hazard 

Release of 
asbestos 

Re lease of lead 

location 

General 

Spec if ic 
locat ions: 

Fr on t hall way 

Fan r oom 

E Khaus t fan 
rooms 9 and 10 

30 · ft level ea s t 
s ta ir wel l 

Tr ans fe r area 

Gene r al 

Spec i fic 
locat i ons: 

X· 2 level 

Table Cl-19 . 105-F Reactor 
Ri sk evaluation s1.1m111ry sheet 

Potential accident 

Release of asbestos from disturbance of 
res idual material on pip ing 

Rel ease of asbes tos caused by roof 
and/ or wall ill'p8cting asbestos 

Releas e of lead by theft or sabotage 

93 f(30'i· I .. I 845 

Building. (15 sheets) 

Factors 

1. Small quantities 

2. Residue stuck to p1p1ng, etc., 
after abatement activities 

3. Residue is not encapsulated 

4 . Some residue is out of reach 

5. Piping 

6 . Valve 

7. Piping and valves 

8. Pipe 

1. Lead bricks used for shielding 

2. Bricks are movable and there is 
a program in place to inventory 

3. Most lead is in radiation zones 

4. Most lead is in remote areas 

5. Potential exists for mixed lead 
and radionuclides (mixed waste) 

6. Theft unlikely because of 
weight 

7. Intrinsic value (relocation) 

8. History of mercury 

Risk 
assessment 

c-c L-C 

111 - 3 D/D 
111-3 

111-3 D/D 
I 11-3 

111 -3 D/D 
I 11 - 3 

Total 

Now 

111-3, D 
Negl i. 

111-3, D 
Negll. 

risk 

10 Years 

111-3, D 
Negl I. 

111-3, D 
Neglt. 
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Hazard 

Reluse of lead 
(cont.) 

Re lease of 
petroleun 
products 

Loe at l on 

ll'Yl4!r control rod 
room 

Top of ructor 

General 

Specif l e 
locations: 

Valve pit 

Fen area 

llest well front 
face of work area 

"0" and "C" 
elevator drive 
rooms 

Bell hopper area 

X· 1 level 

In northeast 
office adjacent 
to control room 
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Table Cl-19. 105-F Reactor Building. (15 sheets) 
Risk evaluation surrnery sheet 

Potential accident 

Failu re of seals, piping, equipment, 
etc . result ing in release inside end 
outs ide of building 

Polychlorinated biphenyl contaminated 
oil released from light ballast to 
inside of building 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

Factors 

Oil already released inside 
building in some places--
indications of current leakage 

Majority of oil-containing 
equipment already leaking 

Smell quantities of oil in most 
sources 

Unknown quantities of oil in 
VSR drives 

Oil in radiation zones has 
potential of being designated 
mixed waste 

Purp is leaking oil 

Fan bearings, etc. are leaking 
oil 

Oil in inl ine oiler 

Oil leeks by drive mechanisms 

Oil leaks on floor by hoppers 

Oil in oil drip pen 

Evidence on floor of leaking 
ballast 

Room has Lebel on tape across 
door 

Inside building 

Risk 
assessment 

c-c L-C 

111-3 0/0 
111-3 

111 -3 A/A 
111 ·3 

Total risk 

Now 

111-3, A 
Minor 

10 Years 

111·3, A 
Minor 
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Table Cl-19. 105-F Reactor Building . (15 sheets) 

Hazard 

Release of 
petroleun 
products (cont.) 

Release of 
miscellaneous 
chemicals 

Location 

General 

Three -product 
storage at east 
end valve pit 

Specific 
locations: 

Restroom cabinet 

Top right hand 
drawer in 
lunchroom 

Front face work 
area 

"0" elevator 
drive room 

Risk evaluation surrnary sheet 

Potential accident 

Release of miscellaneous chemicals 
caused by breach or spilling of 
container 

Release of sodiun dichromate, sodiun 
s i licate, or other unknown chemicals 
from leaking water 

*COfTlllOl'l to a nurber of different accidents end/or locations. 
VSR = Vertical safety rod 

Factors 

15. Small quantity 

1. Small quantities 

2. No pathways (drains, etc.) were 
noted near chemical containers 

3. Materiel would be contained in 
building in the event of a 
spill 

4. Unknown quantities in product 
storage end mixing tanks 

5. Large tank appears to be ~ty 
except for residue 

6. Two tanks could not be examined 
to determined contents 

7. Chemical residue on floor near 
drain siirp by tank 

8. Janitorial supplies 

9. Unknown janitorial supplies are 
leaking in desk drawer 

10. Staged chemicals 

11 . Can of penetrating oil 

Risk 
assessment 

c-c 

--

111-2 
111-2 

111-2 
111-2 

111-3 
111-3 

L-C 

--

E/E 

E/0 

B/B 

Total 

Now 

--

111-3, B 
Negl i. 

risk 

10 Years 

--

111-3, B 
Neglf. 
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n ....... 

Hazard 

Fal I ing 

Struck by or 
striking 

Location 

ArTiex (lowest 
roof) 

Old s~c t ion (2nd, 
4th, and 5th roof 
levels) 

Southwest 
stairway 
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Table Cl-20. 108-F Reactor Buildinq. (7 sheets} 
Risk evaluation surmary sheet 

Potential accident 

Person falls through concrete roof 
panels over annex section of building 

Person fells through roof panels over 
old secti on of buildings 

Person falls from stairway 

Factors 

1. Eighty percent of annex roof 
panels deteriorated (Fan Room) 

2. Eighty percent deteriorated and 
six panels with rusty 
reinforcements (Room 109A) 

3. Evidence of heavy leaking over 
Fen Room roof 

4. No access to annex roof from 
interior or exterior stairway 

5. Access to annex roof (8 ft) 
possible with portable ladder 

6. Three panels with small creeks 
end one damaged on 5th level 
over Elevator Room 

7. Four panels replaced with 
plywood; four ere deteriorated 
in 4th level. Sky light 
between panels is visible. 

8. Deteriorated panels at west 
portion of 2nd level 

9. Roof access via exterior 
stairway to old section of 
building is chained and posted 

10. Roof access via interior 
stairway to old uppermost 
section is posted 

11. Missing handrails on 200, 300, 
end 400 levels 

12. No interior lighting 

*Snow loading will increase 
chance of roof or wall collapse 

*A seismic event would initiate 
roof or wall collapse 

*Most of the ceiling material 
is orecast concrete 

Risk 
assessment 

c-c L·C 

1/1 D/D 

1/1 0/C 

1/1 0/C 

Total risk 

Now 

I, D 
Minor 

II, D 
Minor 

10 Years 

I, C 
Serious 

II, C 
Moderate 

E 
:J:: 
("') 
I 

l'T'1 
"CJ 
I 

0 
O'I ...... 
'° 
< 
0 
r
e: 
~ 
l'T'1 

w 



n ....... 
I ....... 

w 

°' 

Hazard 

Struck by or 
striking (cont.) 

Locat ion 

ArTiu (new 
port ion of 
build ing) 

Old sect ion (2nd, 
4th, and 5th roof 
sect Ions) 

Room 404 11nd 
globJll ly 

Northwes t 
sta i rway between 
100 and 200 level 

400 level 

100, 200, and 300 
levels 

Fifth level 
piping room 

General 

Fifth level 
piping room 

Room 404 

Southwest 
stairway of 
400 level 

Room 126 

IJes t side of 
100 level next to 
trolley hoist 
room 

Table Cl-20. 108-F Reactor Building. (7 sheets) 
Risk evaluation SUTIT\Bry sheet 

Potential accident 

Person is struck by a collapsing roof 
panel 

Person i s struck by a collapsing roof 
and/or wall 

Per son is struck by a falling 
electrical f i xture 

Per son trips and falls, striking floor 

Person struck by falling lighting cover 

Person strikes protruding object 

Factors 

*Building access is highly 
controlled (asbestos training 
required) 

1. Eighty percent of roof panels 
deteriorated (see falling 
hazard for more details) 

2. Some deterioration of roof 
panels (see falling hazard for 
more details) 

3. Vertical cracks at north and 
south middle top wall; crack 
across broken joints at top 
part of building 

4. Ceiling support for four 
fixtures in Room 404 is loose 

5. Extension cord laid across 
walkway 

6. Electrical cords and other 
items on 400 level floor 

7. Levels have miscellaneous 
tripping hazards 

8. Piping on floor 

9. Lighting covers have been 
opened and left hanging in all 
areas of the building 

10. Protruding pipes from floors 
and walls 

11. Concrete pad with protruding 
bolts 

12. Pipes and other projections 

13. Three bolts protruding from 
floor near entrance door and 
wal 1 

14. Three pieces of rebar 
protruding from wall 

Risk 
assessment 

c-c L·C 

11/11 0/C 

11/11 0/C 

IV/IV D/0 

11/11 0/0 

11/11 0/C 

Total risk 

Now 10 Years 
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Hau rd 

Struck by or 
striking (cont.) 

Electrical shock 

Location 

Me i n f loor, south 
Pnd of buil d ing 

Mein f loor, sout h 
end, ma;n 
panel board 

Outs ide 
subs t et ion, 
southeast co rne r 
of bu il d i ng 

93 lr3011• 1 .. 1 as 1 

Table Cl-20. 108- F Reactor Building. (7 sheets) 
Ris k evelueti on surmery sheet 

Potential accident 

Per son r eceives s hock from contact with 
unlabe l ed ene rgized switchgear 

Person recei ves s hock f r om contact with 
exposed ener g i zed conductors related to 
poorl y a tt ached receptacles 

Person r eceives shock from contact with 
conductors associated wi th deenergized 
service that becomes energized 

Factors 

15. There is no lighting in this 
facility 

*Building access is highly 
controlled (asbestos training 
required) 

*Service to building is 
scheduled to be disconnected in 
present fiscal year (1993) 

1. Service disconnect switch is 
energized but not labeled 

2. The majority of equipment in 
building is deenergized; this 
could lead to believing the 
unlabeled equipment is also 
deenergized 

3. Four receptacles hang from 
panelboard wi thout support or 
twist locks 

4. Energized surfaces are not 
currently exposed but could 
easily become so when a device 
is plugged in 

5. Receptacles are within easy 
reach (30 i n. from floor) 

6. Receptacles are energized 

7. Oeenergized service is on the 
same pole as the t~rary 
energized service 

8. · The energized service could 
energize the out-of -service 
feeds inadvertently during high 
winds or some accident 

Risk 
assessment 

C·C L-C 

. - --

1/1 0/C 

1/1 D/D 

1/1 0/C 

Total 

Now 

--

I, D 
Minor 

risk 

10 Years 

--

I, C 
Serious 
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Hazard 

Exposure to 
asbestos 

Exposure to lead 

Location 

Multiple 
potential 
locations 

Specif i c 
locations: 

Rooms 111 A, C, 
and 0 
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Table Cl-20. 108-F Reactor Buildinq. (7 sheets) 
Risk evaluation Sl.fflTlllry sheet 

Potential accident 

Person inhales friable asbestos; 
potential exists for asbestos related 
illness in the future from such 
exposure 

Person inhales lead dust 

Factors 

1. Building is locked, not 
norms l l y occupied, and routine 
maintenance does not take place 

2. Asbestos training and masks are 
required for entry 

3. There is more friable asbestos 
here then in any other 100 Area 
bui !ding 

4. There is water damage evidence 
throughout building 

5. Most of the friable asbestos is 
located in the piping closets 

6. Friable materiel requires 
disturbance for release 

7. The top four levels of the 
building have been designated 
as an asbestos regulated area 

8. Pipe lagging and flooring, 
roofing, or other materials may 
or mev not contain asbestos 

1. Oxidation exists on lead bricks 

2. Persons lll.lSt handle lead as 
required by regulatory 
requirements to control it 

3 . Most lead is in radiation zones 

4. Leed oxidation rates aroU'ld 
Hanford Site found to be larger 
then initially expected 

5. Sensitivity to lead exposure 
varies 

6. The walls of these rooms are 
lead lined 

Risk 
assessment 

c-c L·C 

11/11 D/C 

IV/IV E/E 

Total risk 

Now 

II, D 
Minor 

IV, E 
Negl i. 

10 Years 

II, C 
Moderate 

IV, E 
Negll. 
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Hazard 

EKposure to leed 
(cont.) 

EKposure to 
biological 
hazards 

Location 

Located 
throughout the 
f ec i l it y 
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Table Cl-20. 108- F Reactor Buildinq. (7 sheets) 
Risk evaluation SUTTil8ry sheet 

Potential accident 

Person exposed to dusts from bird guano 
end deed animals end contracts disease. 
This item located primarily in 
radiati on zone . 

Person eKposed to spider bites, wasp 
stings , and snake bites 

Factors 

7. The wall surfaces appear to be 
in fair condition 

NOTE: Events that are serious in 
nature are of lower probability. 
Likewise, events that are minor in 
effect ere of higher probability. 

Low frequency accidents have 
significant consequences 

High frequency accidents have smell 
consequences 

1. Presence of spiders, wasps, 
etc. is seasonal 

2. Very low building activity 

3. Pigeon guano and carcasses 
observed in heating, 
ventilation, and air 
conditioning system 

7. Snakes have been found in other 
deactivated buildings, 
including rattlesnakes 

8. Activities for cleanup and 
maintenance occur where hazard 
exists 

9. Asbestos control requirements 
reduce biological hazard 
exposure for disease and insect 
bites 

10. No interior lighting 

Risk 
assessment 

c-c 

11/11 
IV/IV 

L-C 

C/C 
A/A 

Total risk 

Now 

11, C 
Moderate 

10 Years 

II, C 
Moderate 
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Hazard 

TNrperature 
extremes 

Release of 
asbes tos 

Location 

General 

Global 

Table Cl - 20. 108-F Reactor Building. (7 sheets) 
Ri sk evaluation surmary sheet 

Potential accident Factors 

Person experiences heat exhaustion 1. Seasonal 

2. Dependent on ventilation 

3. Hanford Site has a history of 
this problem occurring 

4. Hazard depends on type of work 
being performed 

5. Can be controlled by limiting 
exposure 

6 . Activities that require concern 
about ten-.,erature extremes are 
not performed frequently 

7 . Worker has some awareness of 
hazard 

Person exper iences hypo therm ia 8. Low ten-.,eratures occasionally 
occur on the Hanford Site 

Release of asbestos caused by 1. Building is locked, not 
disturbance of friable asbestos normally occupied, and routine 
insulation maintenance does not take place 

2. There is more friable asbestos 
here than in any other 100 Area 
building 

3. There is water damage evidence 
throughout the building 

4. Most of the friable asbestos is 
located in the piping closets 

5. Friable material requires 
disturbance for release 

6. The top four levels of the 
building have been designated 
as an asbestos regulated area 

7. Pipe lagging and flooring, 
roofing, or other materials may 
or may not contain asbestos 

Risk Total 
assessment 

c-c L-C Now 

11, C 
Moderate 

11/11 C/C 

11/11 0/0 

111-3, E 
Negli. 

111-3 E/E 
111-3 

risk 

10 Years 

II, C 
Moderate 

111 -3, E 
Negl I. 
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Table Cl-20. 108-F Reactor 
Risk evaluation sUT111Bry sheet 

Hazard Location Potential accident 

Release of . . -· 
asbestos (cont . ) 

Release of lead 

Gene ra l Re l ees e of l ead by t heft or sabotage 

Release of oi l 
and petrol eun 
produc t s 

Penthouse et t op Re lease of oil out si de the building 
of bu il d ing f rom fa i lur e of equiJ:ment seals, 

val ves, piping, r ese rvo irs , etc. 

93 f{30'i 1.1855 

Building. (7 sheets) 

Factors 

8 . Building appears weathertight 

9. Loss of adninstrative controls 
would make release more 
probable 

1. Lead is contained in walls and 
in facility structure but 
cannot be easily removed 

2. Theft of materials (such BS 
mercury) has occurred in the 
past 

3. Lead is perceived as a useful 
and valuable material 

1 . Quantities of oil are residual 
and small 

2. No mechanism for releasing oil 
to the outside 

Risk Total 
assessment 

C·C L-C Now 

. . .. . -

111 · 3, E 
Negli. 

111 · 3 E/E 
111 · 3 

111·3, E 
Negl i. 

111 · 3 E/E 
111 · 3 

risk 

10 Years 

-. 

111-3, E 
Negl i. 

111 ·3, E 
Negl i. 
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Table Cl - 21. 183- F Clearwell. 
Risk evaluation sUT1M ry sheet Risk Total risk 

assessment 

H11zard L OC llt ion Pot ential acc ident c-c L-C Now 10 Years 

Fall ing II, C II, C 
Moderate Moderate 

E11 s t un i t of Per son f al l s f rom roof s tructure to ,. Roof structure is partially 11/11 C/C 
underg round fl oor demolished 
st ruc t ur e 

2. Smell sign end thin chain exist 
for warn ing individuals to stay 
off roof of 183 clearwell 

3. Area is COOl)letely accessible 
to anvone in area 

E 
:c 
n 
I 

l'T'1 .,, 
I 

n 0 

°' ,_. .... 
I \D ,_. 
~ 
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0 
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C 
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Table Cl -22. 1701-FA Gatehouse. 
Risk evaluation sUTITl8ry sheet Risk Total risk 

assessment 

Hazard Locet ion Potential accident Factors c-c L-C Now 10 Years 

Fire IV, C IV, C 
Minor Minor 

Electrical Personnel exposed to fire caused by 1. Electrical equir:ment is not IV/IV C/C 
service entrance electrical insulation failure end short maintained 
equii:ment circuit 

2. The loads in the service have 
been turned off; however, the 
service is still energized 

3. The equir:ment is beyond its 
design life 

:c 
:::c 
("") 
I ,.., 

""C 
I 

n 0 
0\ ...... ,_. 

I \0 ...... 
~ 
l.11 < 

0 

' C: 
3: ,.., 
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Table Cl-23. 
Risk evaluation 

Hazard Loe at ion Potential 

Falling 

General to al I 
locations 

Control room and 
offices area: 

East part of Person fells through 
corridor 5 while on roof 

East room 

North~ast offices 

Entrence corridor 
and rest room 

COl!l)ressor room 

Battery room 

Upper level - large 
room 

Fan room and 
dryer areas: 

Roof of upper fan Person falls through 
room while on roof 

105-H Reactor Building. (28 sheets) 
sUTTI1Bry sheet 

accident Factors 

1Roof panels generally are in 
deteriorated condition 
1Access doors to roof from 
inside building are not posted 
or locked 

damagl"d roof panel ,. Two gypslnl panels with large 
holes 

2. Ten gypslnl panels are 
deteriorated 

3. Five gypsln! panels have heavy 
damage from large leak 

4. One gypslnl panel is damaged 

5. One gypsln! panel is cracked 

6. Three gypslnl panels have 
exposed rusty reinforcement 
caused by large leek 

7. Five gypslnl panels are 
deteriorated 

8. Two gypslnl panels are damaged 

9. Three gypslnl panels are 
deteriorated 

10. One gypsln! panel is damaged 

, , . Four gypslnl panels are 
deteriorated 

12. One gypslnl panel is damaged 
with large leak 

13. Five gypslnl panels are damaged 
with evidence of leakage 

damaged roof panel 14. Twenty-seven panels are 
deteriorated 

Risk 
assessment 

c-c L-C 

1/1 0/C 

1/1 0/0 

Total 

Now 

I, C 
Serious 

risk 

10 Years 

I, B 
Critical 

E 
:I: 
n 
I 

rr, 
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Table Cl - 23 . 
Risk evaluat ion 

Hazard locet ion Potential 

Felling (cont.) Process Area : Person fells through 
wh i I e on roof 

Outer control rod 
room 

Cenrna mon i tor 
room 

n 

Elev11t or r oom 

Proces s area, 
elev11tor level 

Above reactor 
block 

4th level, rear 
cap decon room 

105-H Reactor Building. (28 sheets) 
Sl.fl1l\B ry sheet 

accident Factors 

damaged roof panel 

16. Fifteen gypsun panels 
deteriorated 

17. Twenty-eight gypsun panels are 
badly deteriorated, two are 
damaged 

18. Significant water leakage on 
west steel panel well caused by 
joint leak 

19. Significant water leakage on 
east well at north side from 
joint leek 

20 . One gypsun panel is 
deteriorated 

21. One gypsun panel is damaged but 
is fixed from top side end is 
not leaking 

22 . Twenty-five gypsiin panels ere 
damaged, but fixed 

23. Very large leak on east wall at 
south wall 

24. One gypsiin panel is cracked at 
west lower level 

25. Two gypsun panels are damaged, 
one is cracked across, and 
seven are deteriorated at north 
lower level 

26. Very large leakage through 
damaged panel s 

27. Twenty- four gypsiin panels 
deteriorated, two very badly 

28. Very large leakage through 
damaged panels 

29. Four gypsiin panels ere 
deteriorated 

30. Two gypsun panels are damaged 

Risk 
assessment 

c-c l-C 

1/1 C/B 

1/1 C/B 

Total 

Now 

--

risk 

10 Years 

--
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Hazard Loe at ion 

Falling (cont.) 4th level, rear 
cap decon room 
(cont.) 

Storage basin and 
transfer area: 

Storage basin 

Tr an~fer 11rea 

Me chanicnl ~hop 
n ...... 

Meehan i cal office 

Corridor to 
storage basin 

Corridor 3 

llork area 

Front face 

Table Cl-23. 105-H Reactor Building. (28 sheets) 
Risk evaluation sl.fflllllry sheet 

Potential accident Factors 
. . 31. Very large leakage visible 

through damaged panels 

Person falls through roof panels while 32. Four gypsun panels are badly 
on roof damaged 

33. Seven panels are repaired from 
top 

34. Seventy percent of gypsun 
panels deteriorated (generally 
there is visible water vapor 
damage in basin area) 

35. Five panels are deteriorated 

36. Five panels are badly damaged, 
three fixed from top by plywood 
and steel plate 

37. Eleven panels are deteriorated 

38. All panels are badly 
deteriorated 

39 . South part of roof gypsun 
panels cracked over HVAC duct 

40. Very large leak is visible 

41. Four panels with exposed rusty 
reinforcement 

Person falls through roof panels while 42. Forty-eight panels are 
on roof deteriorated 

43. Ten panels are damaged 

44. Very large leak is visible 
through deteriorated panels 

45. Very large leak is visible on 
northeast wall close to 
corridor 5 

Risk 
assessment 

c-c l·C 

-- --

1/1 C/8 

1/1 C/8 

Total 

Now 

--

rislc 

10 Years 

--
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n ....... 
I ....... 

l.n 
0 

Hazard 

falling (cont.) 

Struck by or 
strik ing 

Locat ion 

Metal st orage 
rooms 

Mon i tor room 

Cor ri dor 11 

Co r r idor 1l 

Change r oom 

Al I f i , f"d metal 
I 11ddt- r s in 
f 11c i I i ty 

St ruck by hazard 
(in general) 

Table Cl-23. 105-H Reactor Building . (28 sheets) 
Ris k evaluation SLfTITIBry sheet 

Potential accident Factors 

-- 46. Eight panels ere deteriorated, 
one very badly 

47 . Leek et place of comection 
between metal decking and south 
wal 1 

48. Two panels with large holes 
fixed from top 

49. Very large leak through panels 

Person fall s thr ough 
wh i le on r oo f 

damaged roof panel 50. One panel is damaged 

51. A few areas have deteriorated 
gypsun panels 

52 . Very large leek is visible 

53. Two panels are deteriorated 

54. Very large leak is visible 

Per son fa l ls f rom ladde r wh i le clirrbing 55. ladders are not properly caged 

56. Projections exist into the 
cl ini>ing space of the ladder 

2Roof is leaking badly in many 
places 

· 2Most of the ceiling 
material is not concrete 
but a lighter 11sheetrock11 

type materiel 
211ater infiltration in 
wood-framed roof areas will 
cause rapid deterioration 
2on the day the investigation 
occurred, it was raining, 
revealing many leaks 
2snow loading will increase 
likelihood of roof or wall 
col lapse 

Risk 
assessment 

C·C L·C 

. . . . 

1/1 C/C 

Total 

Now 
. . 

II, C 
Moderate 

risk 

10 Years 

.. 

II, B 
Serious 

a: 
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Hazard Location 

Struck by or . . 

striking (cont.) 

Spec ific 
locations: 

U~r l l'lll'l · . 
le r gr room 

East part of 
corridor S 

Control room 
off icl'S 

East room 
n ...... 
...... 
l.n ...... 

Northl'BSt off icl'S 

Entrance corridor 
end restroom 

CCJl11)ressor room 

Battery room 

-- -------- ----- --

93 lf 301f 1 .. 1865 

Table Cl - 23 . 105-H Reactor Building. (28 sheets) 
Ri sk e11e lua t ion SUT1118ry sheet 

Potential acci dent Factors 

-- ~Seismic event will facilitate 
roof or wall collapse 
2Activities that cause 
significant structural 
vibration will facilitate roof 
or wall collapse 

Prrson is struck by collapsing roof or ,. Crack between concrete wall and 
wall chemical makeup wall 

2. Two gypsum panels with large 
holes (same as falling) 

Prrson is struck by collapsing roof or 3. Crack in concrete slab with 
wel 1 evidence of leakage 

Prrson is st rue k by falling roof panel 4 . Ten gypsum panels deteriorated 
pieces (same as felling) 

5. Five gypsum panels have heavy 
damage from large leak (same es 
falling) 

6. One gypsum panel is damaged 
(same as falling) 

7. One gypsum panel is cracked 
(same as falling) 

8. Three gypsum panels with 
exposed rusty reinforcement 
exposed caused by large leak 
(same as falling) 

9. F i ve gypsum panels a re 
deteriorated (same as falling) 

10. Two gypsum panels are damaged 
(same as falling) 

11. Three gypsum panels are 
deteriorated (same as falling) 

12 . One gypsum pane 1 is damaged 
(same es falling) 

13. Four gypsum panels are 
deteriorated (same as falling) 

Risk 
assessment 

c-c L-C 

-- --

11/11 D/C 

1/1 E/E 

11/11 D/C 

Total 

Now 

--

risk 

10 Years 

--
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n ...... 
...... 
l.n 
N 

Haurd 

Struck by or 
striking (cont . ) 

location 

North corridor 
(south of 
COlllJressor room) 

Office 1, control 
room, control 
room off ice 

Upper level ·· 
large room 

Fen room end 
dryer nreas : 

Roof of upper fen 
room 

Upper fen r oom 

Process erea: 

Valve room 

Outer control rod 
room 

Table Cl-23. 105- H Reactor Building. (28 sheets) 
Risk evaluation surmary sheet 

Potential accident 

Person is struck by collapsing concrete 
slab 

Person is s tr 
pieces 

y falling roof panel 

Person is struck by falling roof panel 
pieces 

Person is injured by tripping over 
e•pos t-d bolts jutting from old 
equipnent pedes tals 

Person is struck by collapsing roof of 
tunnel 

Person is struck by falling roof panel 
pieces 

Factors 

14 . One gypsllll pane l is damaged 
with large leak (same as 
falling) 

15. Crack in c~site concrete 
slab wi t h evidence of large 
leek 

16. Suspended ceiling is 
deteriorated by water leakage 

17. Five gypsun panels ere damaged 
with evidence of leakage (same 
as felling) 

18. Twenty-seven panels ere 
deteriorated (same es felling) 

19 . Two panels are damaged, but 
fixed 

20. Bolts ere exposed 

21. Bolts ere not easily seen 

22. Crack across roof of concrete 
slab et t1..W1nel entrance to 
valve room 

23. No evidence of water leakage 
exists 

24. Fifteen gypsllll panels ere 
deteriorated (same es felling) 

25. Twenty-eight gypsllll panels ere 
badly deteriorated; two ere 
damaged (same as felling) 

26. Significant water leakage on 
west steel panel well 

Risk 
assessment 

c-c L-C 

1/1 E/E 

11/11 0 / 0 

11/11 0/0 

1/1 E/E 

11/11 0/0 

Total risk 

Now 10 Years 
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n 

....... 
lTI 
w 

H11urd 

Struck by or 
striking (cont . ) 

Location 

IIYler control rod 
room 

Gamne monitor 
room 

Elev111or room 

Proce s s 11re11, 
eleva!or level 

Above r e11c tor 
block 

West stairway, 
5th level 
(corridor ) 

Rear cap decon 
room (4th level) 

93 ff ~O'i· I". 1867 

Table Cl-23 . 105-H Reactor Building. (28 sheets) 
Ri sk evaluation surmary sheet 

Potential accident 

Person is injured when roof collapses 

Person is struck by felling roof panel 
pieces 

Person is struck by collapsing roof 

Person is struck by falling roof panel 
pieces 

Factors 

27. Significant water leakage on 
east wall at north side 

28. Creek along concrete slab, beam 
end walls 

29. One gypsun panel is 
deteriorated (same as falling) 

30. One gypsun pane I damaged but 
fixed from top side (same es 
falling) 

31 . Twenty-five gypsun panels 
damaged, but fixed (same as 
falling) 

32. Very large leak on east wall at 
south wall 

33. One gypsun panel cracked at 
west lower level (same as 
felling) 

34 . Two gypsun panels are damaged; 
one is cracked across and seven 
are deteriorated at north lower 
level (same as falling) 

35. Very large leakage through 
damaged panels 

36. Twenty-four gypsun panels are 
deteriorated, two very badly 
(same as falling) 

37. Very large leakage through 
damaged panels 

38. Roof concrete slab is cracked 

39. Evidence of very large leak 
exists 

40 . Four gypsun panels are 
deteriorated (same as falling) 

------- ---------~ 

Risk 
assessment 

c-c L-C 

1/1 D/C 

11/11 C/B 

1/1 E/E 

11/11 D/C 

Total risk 

Now 10 Years 
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Table Cl-23. 105- H Reactor Building . (28 sheets) 
Ri sk evaluation surmary sheet 

Hazard locet ion Potential accident Factors 

Struck by or Rear cep decon Person is st ruck by falling roof panel 41 . Two gypstn pane Is ere damaged 
str iking (cont . ) room (4th level) pieces (cont . ) (same as falling) 

(cont . ) 

42. Very large leakage through 
damaged panels is visible 

Hot tool room Per son is st ruck by col lapsing roof 43. Coqx,site slab cracked with 
(3 rd level) evidence of large leak 

Upper level Person is s truck by falling roof panel 44 . large quantity of small cracks 
chemi cat makeup p iec es across mortar joints 
we t Is 

45 . Cracking of joint structure of 
concrete block walls will 
accelerate if cracks are not 
sealed 

46. Vertical crack along steel 

n colurn at south wall 
Pr oc e~s area 47. Steel beams show signs of rust 

El evat or room 48 . Steel beam in elevator room is 
twisted 

Storag e basi n end 
t r ans fer area : 

Storage basi n Person is struck by falling roof panel 49. Four gypstn panels badly 
p ieces damaged (same es falling) 

50. Seven panels repaired from the 
top 

51. Seventy percent of gypslJII 
panels are deteriorated (same 
as falling) 

Transfer ar,a 52. Five panels are deteriorated 
(same as falling) 

Mechanical shop 53. Five panels are badly damaged 
and three are fixed from the 
top by plywood and steel plate 
(same as falling) 

54. Eleven panels are deteriorated 
(same as falling) 

Risk 
assessment 

C·C L·C 

.. . -

1/1 E/E 

11/11 0/C 

11/11 C/B 

Total 

Now 
.. 

risk 

10 Years 
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n 

.... 
(JI 
(JI 

Hazard 

Struck by or 
striking (cont . ) 

location 

Mechanical off ice 

Corridor to 
sto r ege bas in 

Corr idor 3 

IJo r k e rea 

Front fa ce 

Meta l s t or age 
rooms 

Mon i t or room 

Corr idor ,, 
Room no r th of 
labo r at ory 

93 ff30',· I". 1869 

Table Cl - 23. 105- H Reactor Building. (28 sheets) 
Ri sk evaluation SI..ITIT\8ry sheet 

Potential accident Factors 

Person is struck by falling roof panel 55. One hundred percent of panels 
pieces (cont . ) badly deter iorated (same as 

falling) 

56. South part of roof gypsun 
panels cracked over HVAC duct 
(same as falling) 

57. Very large leak is visible 

58. Four panels with exposed rusty 
reinforcement (same as falling) 

Per son is s truck by falling roof panel 59 . Forty-eight panels are 
pieces deteriorated (same as falling) 

60. Ten panels are damaged (same as 
falling) 

61. Very large leak is visible 
through deteriorated panels 

62. Very large leak on northeast 
wall close to corridor 5 

63. Eight panels are deteriorated, 
one very badly (same as 
falling) 

64. leak at place of connection 
between metal decking and south 
wall 

65. Two panels have large holes 
fixed from the top (same as 
falling) 

66. Very large leak through panels 
is visible 

67. One panel is damaged (same as 
falling) 

68. Roof penetration by electrical 
conduit not sealed and leaks 
badly 

Risk 
assessment 

c-c L-C 

-- --

11/11 C/8 

11/11 C/8 

11/11 C/8 

11/11 C/8 

11/11 C/8 

11/11 C/8 

Total risk 

Now 10 Years 

-- --
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Table Cl - 23 . 105-H Reactor Building. (28 sheets) 
Risk evaluation surmary sheet 

Haurd Loe at ion Potential accident Fecto rs 

St ruck by or Cor ridor 1J Person is struck by felling roof panel 69. A few areas of deteriorated 
striking (cont.) pieces (cont.) gypsun panels ( same as fa l l i ng) 

70. Very large leak is visible 

Change room Person is struck by falling roof panel 71. Two panels are deteriorated 
pieces (same as felling) 

72. Very large leek is visible 

Per son is struck by collapsing roof 73. Steel beams in change room 
rusty 

74. Anchor bolts supporting roof 
beams in room 4 have pulled 
free of wall 

Ila! I connect ion 75. Creek in connection between 
between ch=ical well end room 
mek e'-4) 11 t room 4 

n end ch=i eel 
mek e'-4) WII I I in 
south well, 
corridor 11 

Throughout the Person is injured by inadvertent 76. Equipment presently is 
lee i Ii ty energizing of mechanical equipment deenergized 

77. Equipment is partially 
dismantled 

78. No readily identifiable 
disconnects present for 
equipment 

79. Equipment is still connected 

80. Equipment can be reenergized 
because electrical circuits are 
inadequately or inaccurately 
identified 

Southeast corner Person is struck by felling li ghting 81. One fixture suspended only by 
of power block fixture broken conduit system 
"S" of outer 
control rod room 

Risk 
assessment 

C·C L·C 

. . . . 

1/1 E/E 

11/11 D/C 

11/11 E/E 

IV/IV D/D 

Total risk 

Now 10 Years 
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n ..... 
I ..... 

(J1 ...... 

Hazard Locet ion 

Struck by or Outer control rod 
striking (cont . ) room wall 

Drowning/ 
suffocation 

Maintenance shop 

Hal lwey outside 
of storage basin 

Rooms above 
control room 
(28 · ft level) 

Third level HVAC 
room 

Vf'ntilat ion 
plenun 

High - tank storage 
area 

Global throughout 
building 

93 fi]O'i· I .1871 

Table Cl - 23. 105-H Reactor Building. (28 sheets) 
Risk evaluation sU1111Bry sheet 

Potential accident 

Person s trikes or trips over protruding 
bolt or hook 

Per son is struck by falling plenun 

Per son strikes or trips over protruding 
bolt 

Person enters confined space and is 
overcome by gases or lack of oxygen 

Factors 

82. Bolts protruding from equipment 
pad, brackets sticking out from 
well 

83. Hooks sticking out of walls 

84. Projections sticking out from 
wells 

85. Bolts protruding from equipment 
pad 

86. Mo lighting in many of the 
hazard areas 

87. Low clearance under fen units 
with bolts protruding from 
floor near entrance 

88. Two metal posts supporting 
plenun are buckled 

89. Bolts ere projecting from pad 

90. Area is roped off 

1. Many confined spaces exist in 
the building both above- and 
belowgrade 

2. There is evidence of oxidation 
and water acclmllation 

3. S8111)les of confined space 
atmospheres showed no problems 

4. Building has leek of 
ventilation 

5. Most of the confined spaces in 
the building were not checked 

6. Conditions can change at any 
given time 

7. Confined spaces are not 
identified 

Risk 
assessment 

c-c L·C 

11/11 0/0 

11/11 E/E 

11/11 E/E 

1/1 0/0 

Total risk 

Now 

I, 0 
Minor 

10 Years 

I, 0 
Minor 
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n ._. 
._. 
(JI 

co 

Hazard 

Electrical shock 

Location 

Global 

Gr et'nh ou~ e 
~tween 105 -H 
Bui ld1ng and 
tra 1 IE>r change 
rooms 

Men's change room 
between 
corridor ,, and 
cor ri dor 13 

Northeast corner 
of stor age bas in 
area 
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Table Cl-23. 105- H Reactor Building. (28 sheets) 
Ris k eva luation SUTIT\Bry sheet 

Potential accident Factors 

3circuits ard breakers are not 
identified correctly, or are 
not identified at all as to 
whet they feed 
3ereekers can be switched on at 
any time, energizing the 
circuits 
3Roof leakage wetting 
electrical equipment 
3rhere has been a conscious 
effort to shut down electrical 
power to unneeded sections of 
the plant 

Pe r~on rece ives shock from contact with 1. Nonmetallic sheathed cable used 
exposed ener gi zed conducto rs or t o supply power that is subject 
equirmen t caused by insulat ion failure to abrasion and other 

mechan i cal damage 

2. Roof is leaking rain and snow 
melt onto receptacle boxes 

3. Extension cord is laying on the 
floor in a puddle of water 

4. Receptacle boxes are not 
qualified (approved) for use 
outdoors or in a wet location 

Person receives shock from contact with 5. Light switch for this room does 
exposed energized conductors or not have a cover plate 
equipment 

6. Construction of switch results 
in exposure of terminals at 
front of switch 

7. Circuit was not energized when 
tested 

8. It could not be determined if 
there was a method to prevent 
switch from becoming energized 

Person receives shock from contact with 9. Nor-metallic sheathed cable used 
exposed ener gized conductors or to supply power that is subject 
equ ipment from insulation failure to abrasion and other 

mechanical damage 

Risk Total 
assessment 

c-c L-C Now 

I, 8 
Critical 

1/1 8/8 

1/1 C/8 

1/1 E/0 

risk 

10 Years 

I, 8 
Critical 

:c 
:::c 
n 
I 

rr, 
'"C 
I 

0 
Ol ..... 
'° 
< 
0 
r 
C: 
3: 
rr, 
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Table Cl-23. 105-H Reactor Building. (28 sheets) 
Risk evaluation sUTIT\l!ry sheet 

Hazard loc11tion Potential accident Factors 

Electrical shock -- -- 10. Receptacle box is fastened to 
(cont.) wall at about 6 ft above floor 

11. Cable is not supported 
adequately 

Southeast corner Person receives shock from contact with 12. Ceiling significantly 
of power block exposed energized conductors or deteriorated 
"S" of outer equi~nt from insulation failure 
control rod room 

13. La"l)s are energized but not Lit 

14. Wires feeding fixtures are 
pinched between industrial 
shade and ballast shroud 

15. Insulation protecting pinched 
wires is damaged 

~orthee s t co r~r Per son receives shock from contact with 16. Three feet of energized wires 
n of powtr block exposed energ i zed conductors or are hanging out of a raceway 

ar ~e, inst runent equi~nt from insulation failure near ceiling 
repa i r ~hop 

17. Wires are looped around 
conduits in vicinity 

18. Ends of wire are protected with 
electrical tape 

Above doorway Person receives shock from contact with 19. Norrnetallic sheathed cable tied 
from electrical exposed energized conductors or into conduit-protected wiring 
equi~nt room to equi~nt from electrical fault system with nonstandard method 
hallway adjacent 
to reactor work 
area 

20. The spliced conductors are not 
enclosed by the conduit body, 
leaving conductors exposed 

21. The splice is located above the 
doorway and above three 
conduits rU1Y1ing perpendicular 
to the conduit having the 
splice 

22. There is no teq,erature 
controller 

23. There is no routine inspection 
of heat trace insulation 

Risk 
assessment 

c-c L-C 

-- --

1/1 8/8 

1/1 C/8 

1/1 0/0 

Total risk 

Now 10 Years 

-- --

C 
::c 
n 
I ,.,, 

-0 
I 

0 
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n ...... 
I ...... 

en 
0 

Hazard 

Electr i cal shock 
(cont . ) 

Exposure t o 
r edial ion 

loca ti on 

. . 

"0" elevator 
mach ine room 

Sta i rwell "D" 
elevator mach ine , 
room 2 

Gl obal 

Table Cl - 23 . 105-H Reactor Building. (28 sheets) 
Ris k evalua ti on surmary sheet 

Potential ac c ident Factors 

. . 24. Heat trace not protected from 
mechanical damage 

Person rece ives shock from contact with 25. Enclosure between panel "E" and 
exposed ene rgized conductors or panel "EL" has no cover 
equ ipment 

26. There are energized conductors 

27. The connect ions are made on a 
terminal strip 

Per son rece ives shock f rom contac t wi th 28 . No cover on conduit body above 
exposed ene rg i zed conductors or the doorway from stairwell into 
equ ipment f r om insulation failure machinery room 

29. Conductors are outside the 
c ondu i t body 

30 . Conductors are spliced with 
wi re nuts 

Pe rs on exposed to external ion i zing ,. Predominantly low (less than 
rad i at ion, predom inantly f r om cobalt· 20 rrl!/h) external exposure 
and ces iun · fixed contamination rates 

2. Energetic galllll8 emitters 
possible in inmediate vicinity 
of basin walls and activated 
structures such as graphite 
pile, biological and thermal 
shields, etc. 

3. Isolated moderate to hi gh 
radiation fields exist on or 
near the top of the reactor 
unit and the imer control rod 
room. Exposure rates as high 
as 100 rrll/h found. 

Pe r son exposed to radioactive material 4. Only occurs from resuspendable 
by inha l at ion , ingestion, or absorption material 

5. Areas and items are mislabeled 
or misposted 

6. Postings at some areas are 
misleading 

Risk 
assessment 

C·C L·C 

.. . . 

1/1 D/D 

1/1 D/D 

11/11 D/D 

IV/IV D/D 

Total 

Now 

.. 

II, D 
Minor 

risk 

10 Years 

. . 

II, D 
Minor 

~ 
::c 
n 
I 

l"T'I 
""C 
I 

0 
Ol -'° 
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0 
r
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n ...... 
...... 
O'I ...... 

Hau rd 

Exposure to 
radiation 
(cont.) 

Exposure to 
asbestos 

Location 

Specific 
locat ions: 

fuel bas in walls 

Metal s t orage 
ba~ inwell s 

Pr oc ess tubes 

Biol ogl rel end 
the rmal shields 

Graph i tt 
moderat or 

Throughout 
building 

Specif ic 
locations : 

On piping 
throughout 
building 

Table Cl - 23. 105-H Reactor Building. (28 sheets) 
Risk evaluation sUTJT111ry sheet 

Potential accident 

Person inhales friable asbestos; 
potential ex i sts for asbestos related 
illness in future from such exposure 

Factors 

7. Some postings are out of date 
because of changes in posting 
requirements 

8. Most material is buried with 
soil fill in basin or contained 
in stable matrix such as stack 
graphite or activated steel 

9 . Release of radioactive 
materials would require 
performance of activities that 
are intrusive in nature 

1. Residue rema1n1ng on piping 
following asbestos removal 
project 

2. Residue appears to not be 
coated with fixative 

3. Some residue is not within 
reach 

4. Evidence of water damage 
throughout building 

Risk 
assessment 

c-c L-C 

IV/IV 0/C 

Total risk 

Now 

IV, 0 
Negl i. 

10 Years 

IV, C 
Minor 

a: 
:I: 
n 
I 

l"T'1 ,, 
I 

0 
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U) 

< 
0 
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3: 
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n -I -°' "' 

Hazard location 

Exposure to Air cordltioning 
asbestos (cont.) room 

Exposure to lead 

Storage basin 

U~r fen room 

Operating gallery 

Spec If le 
I ocat ions of 
teed: 

Minus 12-ft 
storage "H" loop 
recirculation 
room 

Corridor l eading 
to "H" loop 
recirculation 
room 

Gas turr,els 

Garrma monitor 
room 

Next room up from 
garrma monitor 
room 

Near side front 
fnc e 

30 ft ready room 
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Table Cl-23. 105-H Reactor Building. (28 sheets) 
Risk evaluation sUTTil8ry sheet 

Potential accident 

.. 

Per son inhales lead dust 

Factors 

5. Asbestos residue 

6. Asbestos residue 

7. Asbestos residue 

8. Asbestos residue 

1. Oxidation exists on lead bricks 

2. Persons 11Ust handle lead as 
required by regulatory 
requirements to control it 

3. Most lead is in radiation zones 

4. Lead oxidation rates around the 
Hanford Site found to be larger 
than initially expected 

5. Sensitivity to lead exposure 
varies 

6. Lead bricks and shot sitting on 
floor and sane lead overhead 

7. Lead shielded sewer pipe 

8. Small amounts of lead 

9. Lead bricks on top of turrets 

10. Several lead bricks 

11. Pile of lead bricks 

12. Lead bricks on floor 

Risk 
assessment 

c-c L-C 

IV/IV 8/8 

Total risk 

Now 

IV, 8 
Minor 

10 Years 

IV, 8 
Minor 

a: 
:I: n 
I 

l'T1 ,, 
I 

0 
Ol .... 
\0 

< 
0 
r
e: 
3: 
l'T1 
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Hazard 

Exposure to lead 
(cont.) 

n ._. Exposure to 
I mercury ._. 

°' w 

Location 

Spec If i c 
locations: 
(cont.) 

20 - ft hot tool 
room 

10 - ft ganrna 
monitor room 

Outer control rod 
room 

10 - ft . level near 
stairwell 

Top of reactor 
block 

Near side 
window 

Specific 
locations: 

viewing 

Hallway opposite 
"H" loop 
recirculation 
room minus 12 ft 

30-ft level near 
side stairwell 

Table Cl-23. 105-H Reactor Building. (28 sheets) 
Risk evaluation surrnary sheet 

Potential accident 

Person exposed to mercury from 
ingestion or absorption 

Person receives exposure to mercury 
from theft 

Factors 

13. Three lead bricks 

14. Lead bricks 

15. Lead sheets end lead bricks 

16. Leed shot and lead bricks 

17. Leed bricks end ball 3X cave 

18. Leed bricks 

1. Very small quantities 

2. Contained in glass containers 

3. Located in remote areas of 
building 

4. Known locations are in 
radiation zones 

5. Possibility for existence as 
mixed waste 

6. During D&o of 108-B Building, a 
significant quantity of mercury 
was stolen and never recovered 

7. History of accidents involving 
spills of mercury 

8. Two mercury switches 

9. One mercury switch 

Risk 
assessment 

C·C L·C 

IV/IV E/E 

IV/IV D/D 

Total risk 

Now 

IV, D 
Negl i. 

10 Years 

IV, D 
Negl f. 

:c 
:::c 
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fT'I 
-,:, 
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Table Cl - 23 . 105-H Reactor Building. (28 sheets) 
Risk evaluat ion SUTJMry sheet 

Hazard locat ion Potential accident Factors 
Exposure to Meer side view ing ·- 10. One mercury switch 
mercury (cont . ) window 

Exposure to 
miscellaneous 
chemicals 

Person exposed to unknown or known 1. Facility is normally unoccupied 
chemicals through inhalation, in most areas 
ingestion, or absorption from breach of 
cont e i ner 2. The materials may be more or 

less stable depending upon age 
end chemical makeup 

3. Few chemicals in facility 

4. Exposure requires loss of 
chemical containment 

5 . Person must come in contact 
n with materiel 

6. Process of collecting and 
staging materiel increases 
possibility of exposure 

7. Some materials are unknowns 

S~c i f ic 
locet Ions: 

Outer control rod 8. Two 55-gal druns labeled as 
room radiation waste and kerosene 

9. One 5-gal container with 
radiation release sticker dated 
3/25/92 

10. One 1-gal container of 
decontamination agent 

11. One 5-gal container of resin 

12. One 5-gal container of floor 
stripper 

13. Two aerosol cans of solvent 

14. One aerosol can of insecticide 

Honi tor room 

Storage bas in 

Risk 
assessment 

c-c L-C 

-- --

11/11 0/0 

Total 

Now 

--

II, D 
Minor 

risk 

10 Years 

--

II, 0 
Minor 

E 
:I: 
n 
I 

l'TI 
-0 
I 
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3: 
l'TI 
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n ...... 

-O'I 
c.n 

Hazard 

Exposure to 
miscellaneous 
chemicals 
(cont.) 

Exposure to 
biological 
hazards 

location 

Exhaust fan 
room 6 

Sink in tool room 
at 20 - ft level, 
far s i~ rear 
stairwell 

Control room 

Transfer ar ea 

Eas t end of gas 
wing co rr ldor 
(west of s torage 
bas i n) 

Located 
throughout the 
facility 
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Table Cl - 23. 105-H Reactor Building. (28 sheets) 
Risk evaluation surmary sheet 

Potential accident 

Person exposed to dusts from bi rd guano 
end deed animals and contracts disease 
(this i tem located primarily in 
radiation zone) 

Person exposed to sp ider bites, wasp 
stings, rodent bites, and snake bites 

Factors 

15. One 55-gal plastic drum full of 
unknown material with oily 
substance on I id 

16 . Two 10 -gal carboys with unknown 
1 iquid 

17. Three cans of spray paint, one 
can of lubricant, and a plastic 
conta iner of cutting fluid 

18 . One 1-gal container of 
decontamination agent 

19. Oil in board 

20 . Smal I urY1111rked containers and 
55-gal drun marked aerosol 
spray 

21 . Five glass flasks on wall 
filled with oil 

Low frequency accidents have 
significant consequences 

High frequency accidents have small 
consequences 

NOTE: Events that are serious in 
nature are of lower probability. 
Likewise, events that are minor in 
effect are of higher probability. 

Risk 
assessment 

C·C L·C 

11/11 C/C 

IV/IV A/A 

Total risk 

Now 

II, C 
Moderate 

10 Years 

II, C 
Moderate 

E 
:c 
("") 
I ,.., 
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Table Cl - 23 . 105-H Reactor Building. (28 sheets) 
Risk evaluation SllffllBry sheet 

Hazard locat ion Potential accident Factors 

Exposure to .. .. 1. Presence of spiders, wasps, 
biological etc., is seasonal 
hazards (cont.) 

2. Very low bui !ding activity 

3. Hazards found in radiation zone 
areas 

4. Several sightings of bats have 
occurred 

5. Bat bites may have occurred in 
the past 

6 . Mouse bites (rodents) may have 
occurred in the past 

7. Snakes have been found in the 
bu i ldings, including 
rattlesnakes 

n 
8. Activities for cleanup and 

maintenance occur where hazard 
ex ists 

9. Current conditions not severe 

T~rature 
ext r-s 

General Person experiences heat exhaustion 1. Seasonal 

2. Dependent on ventilation 

3. Hanford Site has a history of 
this problem occurring 

4. Hazard depends on type of work 
being performed 

5. Can be controlled by limiting 
exposure 

6. Activity that requires concern 
about t~rature extremes are 
not performed frequently 

7. Worker has some awareness of 
hazard 

Person exper i ences hypothermia 8. Low t~ratures occasionally 
occurs on the Hanford Site 

9. No active heating in most of 
the building 

Risk Total 
assessment 

c-c L-C Now 

-- -- --

II, C 
Moderate 

11/11 C/C 

11/1 I DID 

risk 

10 Years 

--

II, C 
Moderate 

~ 
:::i:: 
n 
I 

l'TI ,, 
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0 
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c: 
3: 
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Hazard 

Fire 

n ...... 

location 

Small office area 
in rooms, 
southeast corner 
of power block, 
south of outer 
control rod room 

Northeast cor ner 
of bui I ding, 
electric ~ip· 
ment room, where 
original service 
ente r ed 

Room south of 
outer control rod 
room and balance 
of plant 

Electrical 
equipment area, 
west end, near 
greenhouse 

Table Cl-23. 105-H Reactor Building. (28 sheets) 
Risk evaluation sUTTI\Bry sheet 

Potential accident 

Person exposed to flash burn from 
electrical fault caused by spark source 

Per son exposed to fire from electrical 
wiring overheating 

Person exposed to fire from electrical 
wiring overheating or cable faults 

Person exposed to fire from overheating 
of coobustible materiel by heater 

Factors 

1. Ceiling material has 
deteriorated significantly 

2. La"l)S are not lit, but are 
energized 

3. Wires feeding these fixtures 
are pinched between the 
industrial shade and the 
ballast shroud 

4. The insulation protecting these 
wires is damaged 

5. Wiring method is i"l)roper for 
industrial facility 

6. Norvnetallic sheath cable is not 
supported adequately 

7. Very little coobustible 
material present 

8. Flexible cord used throughout 
facility to connect portable 
heaters 

9. Flexible cord is routed through 
walls, doors, and other places 
where abrasion can occur 

10. Space heater (13 kW) operating 

11. No apparent reason for heater 
to be energized 

12. Significant quantity of spider 
webs providing coobustible 
material 

13. Doors are locked in area, and 
there are no exits 

Risk 
assessment 

c-c L-C 

IV/IV 0/C 

IV/IV 0/0 

IV/IV 0/0 

11/11 0/C 

Total risk 

Now 10 Years 

II, D 11, C 
Minor Moderate 

E 
:::c 
n 
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r
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n ....... 
....... 
O'I 
CD 

Hazard 

FI re (cont. ) 

Explosion 

Release of 
radioactiv, 
materiel 

Location 

General 

Specific 
locations: 

Steps, far side 
stairwell 

Floor in outer 
control rod room 

Underneath west 
exit door on 
mezzanine above 
reactor 

Transfer bay 

Outer control rod 
room 
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Table Cl-23. 105-H Reactor Building. (28 sheets) 
Ri s k evaluation s1.m11Bry sheet 

Potential accident 

Shock sens1t1ve material causes 
explosion that injures individual 

Release and/or spread of radioactive 
material resulting from storm water 
accUTPJlation 

Release and/or spread of radioactive 
materials from mismanagement of stored 
water 

Factors 

14. General activities at "H" area 
place people where hazard 
exists 

,. Age of material 

2. Type of material 

3. Antiient t~rature 

4. Movement of chemicals occurs as 
part of the cleanup program 

5. It is not clear whether the WHC 
policy on unknown chemicals is 
fol lowed 

6 • Not many unknown chemicals in 
facility 

7. Fire department has been 
designated contact for handling 
unknown chemical spills 

,. Roof leaks in radiation zones 

2. Existing pathways are 
inefficient for movement of 
material to exterior 

3. Potential exists for movable 
contamination in roof area 

4. Significant voll.llll!s 

5. Some items were only wrapped in 
plastic 

Risk 
assessment 

c-c L-C 

1/1 0/0 

111-3 0/0 
111-3 

111 ·2 0/0 
111 ·2 

Total risk 

Now 10 Years 

I, 0 I, 0 
Minor Minor 

a: 
:I: 
n 
I ,.,, 
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Haza rd 

Release of 
radioactive 
mate ri al (cont . ) 

Release of 
asbest os 

Locat ion 

lnstrunent repa i r 
room at northeast 
corner of 
bu i ld ing 

H· loop 
recirculat ion 
control room at 
minus 12 ft 

Upper fan room 

Oowncome r room 

Throughou t 
bu il d ing 

Spec i fi c 
locat ions: 

On pipi ng 
th r oughout 
building 

Ai r cond i t i on ing 
room 

St orage basi n 

Upper fan r oom 

Operating galle ry 
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Table Cl-23 . 105-H Reactor Building. (28 sheets) 
Ris k eva l uation surma ry sheet 

Potential accident 

Spread of rad ioact i ve material by 
insect s , birds , rodents, or 
contam inated vegetat ion 

Re l eas e of as best os caus ed by 
dis tu rbanc e of re si due or f ri able 
asbes t os insulation 

Factors 

6 . Radioactive waste and materials 
are not subject to disposal 
within specific time limit; 
material may be forgotten or 
ignored 

7. Some bird dropp ings observed 

8. Observed dead bird 

9. Less evidence of biological 
intrusion than at previously 
investigated facilit ies 

10. No history of contamination 
outside of building, proven to 
orig inate from i nside 

1. Residue rema1n1ng on piping 
follow ing asbestos removal 
project 

2. Residue appears to not be 
coated wi th fixative 

3. Some residue is not within 
reach 

4. Evidence of significant water 
damage 

5. Asbestos residue 

6. Asbestos residue 

7. Asbestos residue 

8 . Asbestos residue 

Risk 
assessment 

c-c 

111 - 2 
111 - 2 

111 - 2 
111-2 

111-3 
111-3 

L-C 

D/C 

D/C 

D/D 

Total risk 

Now 10 Years 

~ 
:I: 
("") 

I ,.., 
"'t:l 
I 

0 
111 -3, D 111 -3, D Ol ..... 
Negli. Negl I. '° 

< 
0 
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3: ,.., 
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n ...... 
...... 
-.., 
0 

Hazard 

Release of lead 

Location 

Loe at ion<; of 
lead: 

Minus 12 · ft 
storage "H" loop 
rec i rcul et ion 
room 

Corridor leading 
to uH" loop 
recirculation 
room 

Gas tunnels 

Ganme monitor 
room 

Next room up from 
genme monitor 
room 

Neer side front 
face 

:rn - ft ready room 

20 - ft hot tool 
room 

03 ft IJQIH ! 88u J f;_ fr l} l I ~ ~ ~r 

Table Cl-23. 105-H Reactor Building. (28 sheets) 
Risk evaluation SUITTl8ry sheet 

Potential accident Factors 

Release of lead by theft or sabotage 1. Significant quantities of 
removable lead 

2. Potential to be mixed waste 

3. Located in remote areas of 
building 

4. Located in radiation zones 

5. High density minimizes 
likelihood for removing large 
quantities 

6. Usefulness in a nlllber of 
recreational activities 
increases likelihood of theft 

7. Theft of materials has occurred 
in the past 

8. Evidence of water intrusion 

9. Lead bricks and shot setting on 
floor and some lead overhead 

10. Lead shielded sewer pipe 

11. Small amounts of lead 

12. Lead bricks on top of turrets 

13 . Several lead bricks 

14. Pi le of lead bricks 

15. Lead bricks on floor 

16. Three lead bricks 

Risk Total 
assessment 

c-c L·C Now 

111-2, 0 
Negli. 

111 ·2 0/0 
111-2 

risk 

10 Years 

111-2, 0 
Negll. 

:c 
:c 
("') 
I ,.., 

""C 
I 

0 

°' .... 
'° 
< 
0 
r
e: 
::3: ,.., 
w 



Hazerd location 

Release of lead 10 -ft galffl\8 
(cont.) monitor room 

Outer control rod 
room 

10 · ft level near 
stairwell 

Top of reactor 
block 

Near s l ~ v i ew ing 
window 

Release of 
mercury 

n 

Specific 
locations: 

Hallway opposite 
"H" loop 
recirculat ion 
room minus 12 ft 

30- ft level near 
s ide sta i rwel 1 

Near side view ing 
window 

Table Cl - 23. 105-H Reactor Building. (28 sheets) 
Risk evaluation sUTfl\Bry sheet 

Potential accident Factors 

-- 17. Lead bricks 

18. Lead sheets and lead bricks 

19. Lead shot and lead bricks 

20. lead bricks and ba l l 3X cave 

21. Lead bricks 

Mercu r y re leased to envirorrnent BS a 1. Very small quantities 
result of con ta ine r breakage 

2. Contained in glass containers 
that are subject to breakage 

3. Located in remote areas of 
bui !ding 

4. Known locations are in 
radiation zones 

5. Possibility for existence as 
mixed waste 

Mercury released to envi rorrnent from 6. During D&D of 108-B Building a 
theft or sabotage significant quantity of mercury 

was stolen and never recovered 

7. Two mercury switches 

8. One mercury switch 

9. One mercury switch 

Risk Total 
assessment 

c-c l-C Now 

-- - - --

111-3, 0 
Negl i. 

111 -3 D/D 
111 -3 

risk 

10 Years 

--

111-3, 0 
Negl f. -= ::c 

n 
I ,.,, 
-c 
I 

0 
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' C 
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n 

Hazard 

Release of 
oi 1/petroleun 
products 

location 

Spec If i c 
locations: 

Minus 12 ft near 
entrance of "H" 
loop control room 

Minus 12 - ft level 
instruoent room 

Tu,nel under 
operating gallery 

Operating gallery 

GanlM monitoring 
area at 10 - ft 
level 

"0" machine room 

VSR drive motor s 

Elevator drive 
equipment on 
mezzanine level 

Bal I hoppers 

93 ~30'i 1 .. 1886 

Table Cl-23 . 105-H Reactor Building. (28 sheets) 
Risk evaluation SUTITl8ry sheet 

Potential accident 

Release of oil outside the bui !ding due 
to failure of equipment seals, valves, 
piping, reservoirs, etc. 

Factors 

1. Materials are located inside 
building 

2. Most area have small quantities 
of oil present 

3. Unknown quantities of oil in 
VSR drive motors 

4. Majority of oil contained in 
equipment is not leaking 

5. Oil in radiation zones has the 
potential of being designated 
as mixed waste 

6. Seals and gaskets are growing 
older , inc reasing likelihood of 
leakage 

7. Gaskets and seals tend to leak 
during t~rature changes 

8. Oil in int ine oiler 

9. Red oil in instr1.111ents 

10. Oil in vaclJlffl seal and pressure 
sea l t anks 

11. Oil in several inline oilers 

12. Oil residue on floor near floor 
drain 

13. Oil and grease on elevator 
drive equipnent 

14. Oil in VSR drive motors 

15. Oil and grease in drive 
equipment 

16. Small amount of oil residue 

Risk Total 
assessment 

c-c L·C Now 

111-3, D 
Negl i. 

111-3 D/D 
111-3 

risk 

10 Years 

111·3, D 
Neglf. 

E 
:I: 
n 
I ,..., 

""C 
I 

0 

°' ...... 
\0 
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r 
C 
3: ,..., 
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n 

Hazard 

Release of 
oi l/petroleun 
products (cont . ) 

Release of 
miscellaneous 
chemicals 

Location 

"0" elevator 

Speci f ic 
l oc A t ion~: 

Outtr cont ro l rod 
room 

Monitor room 

Storage basin 

Exhaust fan 
room 6 

93 f ~O'i· 1 .. 1887 

Table Cl-23. 105-H Reactor Building. (28 sheets) 
Risk evaluation surrnary sheet 

Potential accident 

Release of miscellaneous chemicals 
caused by container failure 

Factors 

17. Oil can 

1. Smell quantities 

2. Inside bui !ding 

3. Majority of chemicals staged in 
one location 

4. The majority of containers ere 
in good condition 

5. Two 55-gal drLIIIS labeled es 
radiation waste end kerosene 

6. One 5-gel container with 
radiation release sticker dated 
3/25/92 

7. One 1-gel container of 
phosphoric acid 

8. One 5-gal container of resin 

9. One S·gal container of floor 
stripper 

10. Two aerosol cans of solvent 

11. One aerosol can of insect 
fogger insecticide 

12. One 55-gal plastic drun full of 
unknown material with oily 
substance on lid 

13. Two 10-gal carboys with unknown 
liquid 

14. Three cans of spray paint, one 
can of lubricant, and a plastic 
container of cutting fluid 

Risk 
assessment 

c-c 
--

111-3 
111-3 

L-C 

--

0/0 

Total 

Now 

--

111-3, 0 
Negli. 

risk 

10 Years 

--

111-3, 0 
Negl I. 

< 
0 

' C 
3: 
rT1 

w 
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Table Cl-23. 105-H Reactor Building . (28 sheets) 
Risk eval uation SllTlllllry sheet 

Hazard location Potential accident Factors 

Release of Sink in tool room -- 15. One 1-gal container of 
miscellaneous at 20 - ft level phosphoric acid 
chem icals off hr si de rear 
(cont . ) s ta i rwell 

16 . Oil in board 

17. Small unnarked containers and 
55 -gal drun marked aerosol 
spr ay 

18. Five glass flasks on wall 
filled with oil 

l Conmon to ell acc idents where pe rs on fall s through damaged roof panels while on roof. 
~Conmon to 1111 acc idents whe re person i s struck by fall ing roof panel pieces or by a collapsing wall or roof. 

Conmon to 111 I acci dents where pe rs on r ec eive shoc k from contact with exposed energized conductors or equipnent. 
O&O E Decontam inat ion and decorm,i ssi on ing 

HVAC E Heat i ng , vent i lat ing, end a ir condi t ion ing 
VSR Ve rt ical sa fety rod 
~HC ~estinghous e Hanf or d C~ny 

Risk Total 
assessment 

c-c L-C Now 

-- -- --

risk 

10 Years 

--

E 
:::c 
n 
I 

fT'1 

" I 0 
0\ .... 
'° 
< 
0 ,--
c: 
3: 
fT'1 

w 



n ,_. 
,_. 
....... 
(JI 

Hazard 

Falling 

St ruck by or 
st ri king 

Locat I on 

North roof 

South roof 

Area nea r well 
between north and 
south port ion of 
warehouse 

North roof 

South roof 

Table Cl - 24. 1713-H Warehouse. (4 sheets) 
Risk evaluation SUT1T\8ry sheet 

Potential accident 

Person falls th rough gypsun board roof 
panels wh i le on roof 

Person i s st ruc k by collapsing well and 
as soc iated roof merrbers 

Person is st ruck by falling gypsun 
board roof panels 

Factors 

1. Ten deteriorated (water 
damaged) panels on east side 

2. One panel exposed with rusty 
reinforcements 

3. This building is in heavy use 
as a warehouse 

4. Forty-four deteriorated and 
seven bad panels on north side 
of south roof 

5. Forty deteriorated and three 
bad panels on south side of 
south roof 

6 . No permanently attached roof 
access ladders 

*Routine access (approximately 
daily) 

1. Vertical cracks in concrete 
wall supporting steel roof 
trusses 

2. Large snow loads or seismic 
force could collapse concrete 
wall and associated roof 

3. This building is in heavy use 
as a warehouse 

4. Ten deteriorated (water 
damaged) panels on east side 

5. One panel exposed with rusty 
reinforcements 

6. Forty·four deteriorated and 
seven bad panels on north side 
of south roof 

7. Forty deteriorated and three 
bad panels on south side of 
south roof 

Risk 
assessment 

c-c L-C 

1/1 0/0 

1/1 0/0 

1/1 C/B 

1/1 0/0 

Total 

Now 

I, 0 
Minor 

I, C 
Serious 

risk 

10 Years 

I, 0 
Minor 

I, B 
Critical 

E 
:I: 
n 
I 

l'T1 
""O 
I 

0 
O'I ...... 
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r
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3: 
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I ..... 

...... 
0\ 

Hazard 

Electr ical shock 

Exposure to 
ri i scel l aneous 
chemical 

Loe a t ion 

Panel "C" at 
north end of 
build ing 

Southw11 ll of 
room on no r th erd 
of bu i ld ing 

North end of 
build ing 

Table Cl - 24. 1713- H 

Risk evaluat ion sumiery sheet 

Potent ial acc ident 

Pe r son rece i ves electr ical shock from 
contact with exposed conductors or 
~ ipnent afte r fault occurs 

Pe rs on r eceives electrical shock from 
contac t wi th ene rgized corductors 
associ ated wi th damaged receptacles 

Person is expos ed to one of a nurber 
different chemicals from spills or 
other containe r breaches 

93 t: 30'i· I .. 1890 

Warehouse. (4 sheets) 

Factors 

*Breakers can be switched on 
energizing potentially harmful 
circuits 

1. Panel "C" recently replaced 
wi th modern General Electric 
c i rcuit breaker panel 

2. Connections to panel run 
through water pipe rather than 
conduit 

3. Some branch circuits are made 
of norrnetallic sheathed cable 
that runs into a gutter above 
the panel 

4. All ground wires have been cut 
off 

5. Original equipnent ground has 
not been comected to panel 

6. Receptacles on this wall have 
been damaged or removed 

7. Branch circui t breakers have 
been turned off 

8. No lock and tag to prevent 
breakers from being turned on 

of 1. Spray paint, safety containers 
marked as solvents, acetone, 
and mineral spirits were found 
stored in the facility 

Risk Total 
assessment 

c-c L-C Now 

I, C 
Serious 

I/I C/8 

1/1 C/8 

IV, 0 
Neglf. 

IV/IV 0/0 

risk 

10 Years 

I, B 
Critical 

II, 0 
Minor 

2: 
:c 
n 
I ,.., 
~ 
I 

0 
0\ ..... 
1,0 

< 
0 
r
e 
3: ,.., 
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Table Cl-24. 1713-H Warehouse. (4 sheets) 
Risk evaluation SUTJ1l8ry sheet Rislc Total rislc 

assessment 

Hen rd Locet ion Potential accident Factors c-c L·C Now 10 Years 

EKposure to .. Person breathes hazardous fU11es from 2. Bottles of c~ressed air, 11/11 E/0 -- --
miscellaneous burning chemicals oKygen, propane, and acetylene 
chemical (cont . ) present 

3. Mechanical or electrical 
ignition source possible 
(electrical system is in 
satisfactory condition) 

4. Routine building access 
(aooroKimately daily) 

Explosion I, E I, D 
Negli. Minor :a: 

:::c 
Glo~I Person is burned d.Jring fire in ,. Spray paint, safety containers 1/1 E/0 n 

I 
bui I ding marked as solvents, acetone, f'T'I 

and mineral spirits were found ""C 
I 

n stored 0 ..... O"I 
2. Bottles of c~ressed air, -'° ..... oKygen, propane, end acetylene 

-..J 
-..J present < 

3. Mechanical or electrical spark 
0 
r-

sources possible (electrical C 
3: system is in satisfactory f'T'I 

condition) w 
4. Heat from sunlight possible 

ignition source 

5. Routine building access 
(approximately daily) 

Release of oil 111-3, 0 111·3, 0 
and/or petrolelill Negl f. Negl i. 
products 

North end of Oil or petrolelill products release 1. Containers in good condition 111 ·3 0/0 
bui I ding caused by spi 11 or other breaches of a 111 ·3 

container 2. Relatively small Quantities 

Release of 111·3, 0 111 ·2, 0 
miscellaneous Negl f. Negl i. 
chemi eels 

North end of Release of miscellaneous chemical ,. Spray paint, safety containers 111-3 0/0 
bui I ding caused by spill or other breaches of a marked as solvents, acetone, 111 ·3 

container and mineral spirits were found 
stored in facility 
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Table Cl-24. 1713-H Warehouse. (4 sheets) 
Risk evaluation SLf11118ry sheet Risk Total risk 

assessment 

H11z11rd Loe et ion Potential accident Factors C·C L·C Now 10 Years 

Release of - - -- 2. Chemicals in vicinity of . . . . . . .. 
mi scel l 11neous cracked wall 
chemicals 
(cont.) 

Release of miscellaneous chemicals 3. Bottles of cOIJ1)ressed air, 
caused by fire oxygen, propane, and acetylene 

present 

4. Collapsing wall or electrical 11 I ·2 E/D 
system could be potential 111 · 2 
i gni tors 

E 
:I: 
n 
I 

l'T1 
"'CJ 
I 

n 0 
Ol ...... ..... 

...... '° " CX> < 
0 
r-
C 
3: 
l'T1 
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T bl a e Cl 25 - 167 KC - ross t . T 1e unne Ul lnQ. 1 8 . ld . 

Ri sk evaluation SUTJTl8 ry sheet Risk Total risk 
assessment 

Hazard Locat ion Potential acc ident Factors c-c L-C Now 10 Years 

No hazards 
within facility 

Two gas cans 
observed ne11t to 
bui ldlng under 
lean- to 

E 
:c 
('"') 
I 

fT'I 
"'0 
I 

n 0 
0\ ...... .... 

I ID ...... 
" \D < 

0 

' C 
3: 
fT'I 
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co 

Hazard 

f 111 ling 

Struck by or 
s triking 

Table Cl - 26 . 182-K Emergency Water Reservoir and Pump House. (7 sheets) 

Loc11t ion 

Ent ire roof 

Ea s t wel I 

Southwes t corner 

St11i r wey end 
catwalk around 
motors in middle 
of bu i !ding 

General to 
bu i !ding 

East side of 
build ing side 

Risk evaluation SUT1T1Bry sheet 

Potential accident 

Person fells through roof panel while 
on roof 

Per son fall s through s teel grating 

Pe rs on falls through hand rail 

Person struck by collapsing roof panel 

Person trips over piping projecting 
from ground 

Factors 

1. Built up gravel roofing is in 
bad condition 

2. Roof panels ere steel decking 
that is currently in good 
condition 

3. Long term exposure of decking 
to water from roofing leaks 
will result in degradation from 
rusting 

4. Access to roof is from outside 
ladders only 

5. Grating is loose and suspect 
(1.5 ft to 2.0 ft deep.) 

6. Ladder entry way through 
grating not properly guarded 
(10 ft to 12 ft deep) 

7. Several sections of handrail or 
guardrail missing or not 
properly guarded (8 ft high) 

1. Existing roofing is in bad 
condition 

2. Steel decking is currently in 
good shape 

3. Long term exposure of decking 
to water from roofing leak will 
result in rusting and eventual 
weakness 

4. Snow loading or seismic forces 
on weakened decking can cause 
roof collapse 

5. Several cut off pipes 
projecting 

6. Grol.lld is uneven and covered 
with rocks 

Risk 
assessment 

c-c L-C 

-/1 -/D 

11/11 D/C 

1/1 D/C 

1/1 D/C 

- /11 -/D 

11/11 E/D 

Total risk 

Now 

I, D 
Minor 

II, E 
Negl I. 

10 Years 

I, C 
Serious 

II, D 
Minor 

:c 
:I: 
n 
I ,.,, .,, 
I 

0 
en ..... 
'° 
< 
0 
r 
C 
3: ,.,, 
w 
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Hazard 

Struck by or 
strik ing (cont.) 

Drowning/ 
Suffoc11t ion 

93 f~O't 1 .. 1896 

Table Cl - 26 . 182-K Emergency Water Reservoir and Pump House. (7 sheets) 

Loc ation 

I ns i de bu I I d i ng , 
gl obal 

Next to west side 
grating ins ide 
bu l ld ing 

North wall ins ide 
bui !d ing 

Next t o we s t si de 
grat I ng insi de 
bu i ld ing 

Gl oba l t hroughou t 
bu 1 ld 1ng 

Ris k evaluati on sUT11\8ry sheet 

Potential acc ident 

Per son tr ips over material on floor 

Per son t r ips over projecting object 

Pe rson en te rs confined s pace and is 
overc ome by gas es or l ac k of oxygen 

Factors 

7. Housekeeping is poor 

8. Several pipes projecting up 
3-in. from floor 

9. Pipe extends into walkway 

10. Pile of loose pipes 

1. Some conf ined spaces exist in 
the building belowgrade 

2. There is evidence of oxidation 
and water accllTIJlation 

3. Sa1r4>les of confined space 
atmospheres showed no problems 

4. Building has lack of 
ventilation 

5. Most of the confined spaces in 
the building were not entered 
or checked 

6. Conditions can change at any 
given time 

7. Confined spaces are not 
identified 

8. There is a clearwell l6lder 
building for pu11> suction that 

Risk 
assessment 

c-c L-C 

1/1 0/0 

Total risk 

Now 

I , 0 
Minor 

10 Years 

I, 0 
Minor 

1-------- ---- - - ------1-------------------1----i_s_a__.po_t_e_n_t_ia_l c;:.o;:.n-"f'-"i-'-ned=_s;.i:oac.;;;.;,c;..;e;__-+----+-----+------+----~ 

Electr ical shock 

North inter ior 
wall 

Pe rson receives shock as a result of 
coming into contact with exposed 
energized conductors during maintenance 
or other work 

1. Breakers that are off may be 
turned on resulting in COff1'.>0• 
nents that were deenergized 
becoming energized 

2. Many wires extend from conduits 
where equipnent has been 
removed 

1/1 0/0 

I, 0 
Minor 

I, 0 
Minor 

a: 
:I: 
("") 

I ,.,, 
~ 
I 

0 
O'I ..... 
10 

< 
0 
r 
C: 
3: ,.,, 
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Hazard 

Electrical shock 
(cont.) 

Exposure to le &d 
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Table Cl-26. 182-K Emergency Water Reservoir and Pump House. (7 sheets) 

location 

Ceil ing of off ice 
in northeast 
corner of 
bu i ld lng 

Specific 
locat i ons: 

Middle port i on of 
north wall 

North end of 
bu i lding 

Ri sk evaluation SUIJTl8ry sheet 

Potential acc ident 

Person receives shock as a result of 
contacting energized conductors during 
ma intenance or other wo r k after wir ing 
insu lat ion in junct ion box has been 
damaged or removed 

Per son inhales lead dus t 

Factors 

3. Some wires have conductors that 
are eKposed 

4. Currently the c i rcuits are 
deenergized 

5. Flush mounted junction box in 
ceiling has no cover 

6. Oeenergized conductors are 
accessible in the box 

7. A splice has been insulated 
with plastic screw-on caps 

8. The circuit appears to be part 
of the energized lighting 
c i rcu i ts 

1. Oxidation exists on lead sheet 

2. Persons rrust handle lead as 
required by regulatory 
requirements to control it 

3. Most lead is in radiation zones 

4. Lead oxidation rates fol.l'ld to 
be larger than initially 
expected 

6. Sensitivity to lead exposure is 
variable 

7. One lead sheet 

8. One lead sheet 

Risk 
assessment 

c-c L·C 

1/1 0/0 

IV/IV E/E 

Total risk 

Now 

IV, E 
Negl i. 

10 Years 

IV, E 
Negl i. 

s:: 
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n 

Hazard 

Exposure to 
miscellaneous 
chemicals 

Exposure to 
biological 
hazards 

93 f30'i· ~ .1898 

Table Cl - 26. 182 -K Emergency Water Reservoir and Pump House. (7 sheets) 

location 

Specif ic 
locat ion~ : 

Throughout 
bu i ld ing 

located 
throughout the 
facility 

Risk evaluation SUTJTl8ry sheet 

Potential accident 

Person exposed to unknown or known 
chemicals through inhalation, 
ingestion, or absorption from breach of 
cont e i ner 

Person exposed to dusts from bird guano 
end dead animals end contracts disease 

Person exposed to insect bites end 
stings, rodent bites, end snake bites 

Factors 

1. Facility is not occupied 

2. The materials may be more or 
less stable depending upon age 
and chemical makeup 

3. Few chemicals in facility 

4. Exposure requires loss of 
chemical contairrnent 

5. Person IIJJSt come in contact 
with materiel 

6. Ethylene glycol p1p1ng may have 
ethylene gl_ycol residue 

Low frequency accidents have 
significant consequences 

High frequency accidents have smell 
consequences 

NOTE: Events that are serious in 
nature are of lower probability. 
Likewise, events that are minor in 
effect are of higher probability. 

1. Presence of spiders, wasps, 
etc. is seasonal 

2. Hazards fotrd in radiation zone 
areas 

3. Mouse bites may have occurred 
in j>IISt ( rodents) 

Risk 
assessment 

c-c L-C 

11/11 D/D 

11/11 C/C 

IV/IV A/A 

Total risk 

Now 

11, D 
Minor 

11, C 
Moderate 

10 Years 

II, D 
Minor 

II, C 
Moderate 

-= :I:: 
n 
I 

l'T'1 
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...... 
ex, 
ln 

Hazard 

Exposure to 
biological 
haza rds (cont. ) 

Ten,:ierature 
extremes 

Release of lead 

93 f(30'i· I • I 899 

Table Cl - 26. 182-K Emergency Water Reservoir and Pump House. (7 sheets) 
Risk evaluation surmary sheet 

Locat ion Potential accident 

Gene r 11 l Person experiences hea t exhaus t ion 

Person expe ri ences hypothe rmia 

Genera 1 Release of lead by theft or sabotage 

Factors 

4. Snakes have been found in the 
buildings, including 
rattlesnakes 

5. Activities for cleanup and 
maintenance occur where hazards 
exist 

1. Seasonal 

2. Dependent on ventilation 

3. Hanford Site has a history of 
th is problem occurring 

4. Hazard depends on type of work 
being performed 

5. Can be controlled by limiting 
exposure 

6 . Activ i ties that require concern 
about ten-.,erature extremes are 
not performed frequently 

7. Worker has some awareness of 
hazard 

8 . Building has asbestos that will 
necessitate special protective 
clothing for its removal 

9 . Building is entered 
infrequently 

10 . Low ten-.,eratures occasionally 
occur on the Hanford Site 

1. Lead bricks used for shielding 

2. Bricks are movable and program 
is in place to inventory 

3. Host lead is in radiation zones 

4 . Most lead i s in r emote areas 

Risk 
assessment 

c-c 

11/11 

11/11 

111 -3 
111-3 

L·C 

C/C 

0/0 

D/0 

Total risk 

Now 

11, C 
Moderate 

111 -3, 0 
Negli. 

10 Years 

II, C 
Moderate 

111 -3, 0 
Negl i. 
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Hazard 

Release of lud 
(cont.) 

Release of 
petrolellll 
products 

Release of 
miscellaneous 
chemicals 
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Table Cl - 26. 182-K Emerqency Water Reservoir and Pump House. (7 sheets) 

location 

Specific 
locations : 

Middle portion of 
north wall 

North end of 
bui \ding 

Gener II I 

Specific 
I ocat ions: 

Southwest corner 
of bui \ding over 
pipe tunnel 

Grating of north 
diesel engine 

out building on 
north side 

Risk evaluation SUTTil8ry sheet 

Potential accident 

Fa ilure of seals, piping, equipment, 
etc., resulting in release inside and 
outside of building 

Release of miscellaneous dangerous or 
hazardous chemicals caused by breach or 
spilling of container 

Factors 

5. Potential exists for lead and 
radionuclides (mixed waste) 

6. Theft unlikely because of 
weight 

7. Intrinsic value (relocation) 

8. One lead sheet 

9. One lead sheet 

1. Oil already released inside 
building in some places; 
indications of current leakage 

2. Small quantities of oil in most 
sources 

3. Tank has sight glass indicating 
nearly full 

4. Container contains unknown oil 

5. Underground storage tanks are 
approximately 40 yr old 

6. Building has possibility of 
soills in excess of 2 000 gal 

1. Small quantities 

2. No pathways (e.g., drains) were 
noted near chemical contai ners 

Risk 
assessment 

c-c 

111-2 
111-2 

111-3 
111-3 

L·C 

0/0 

0/0 

Total risk 

Now 

111·2, 0 
Negli. 

111·3, 0 
Negl f. 

10 Years 

111·2, 0 
Negli. 

111·3, 0 
Negli. 
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Table Cl - 26 . 182-K Emergency Water Reservoir and Pump House. (7 sheets) 
Ri s k e11aluat ion sUTTilBry sheet Risk Total risk 

assessment 

Hazard Location Potential accident Factors c-c L-C Now 10 Years 

Release of .. .. 3. Material would be contained in -- -- -- --
mi scellaneous building in the event of a 
chemicals spi II 
(cont.) 

Specific 
locations: 

Th roughout 4. Ethylene glycol I ines run 
f BC i l i ty through building and may 

contain ethylene glycol residue 
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n 

co 
I.O 

H11z11rd 

Falling 

Struck by or 
str iking 

location 

General to 111 l 
locations 

Stor119e end 
tr11nsfer 11re11s 
(not lnclu::fed In 
the r is k 
ev11luet lon) 

A I l met II l l lldde r s 
through out 
f 11c I l i ty 

Struck by hazard 
in general 

Process area 

93 t]0',· 1.1903 

Table Cl-27. 105-KE Reactor Building. (21 sheets) 
Risk evaluation SUTIT\Bry sheet 

Potential accident 

Person fall s through damaged roof panel 
wh i le on roof 

Per son fall s from ladder while cliJTtJing 

Person is struck by collapsing roof or 
well 

Factors 

1some roof panels are in 
deteriorated condition 
1Access doors to roof from 
inside building are not posted 
or locked 

1. Twenty- two roof panels 
(corrugated asbestos-cement 
sheets) ere deteriorated end 
cracked with large deflection 

2. One cracked panel in transfer 
area 

3. Personnel ere in this area on a 
continuous basis 

4 . This area could not be 
investigated fully because of 
the activity going on 

5. Ladders are not constructed to 
current safety standards 

6. Lighting is poor 

7. There are projections into the 
cl iJTtJi ng zone of the ladder 

8. Ladders are not locked out to 
prevent use 

2Roof is leaking badly in a few 
places 
2Most of the ceiling 
materiel is not concrete 
but a lighter asbestos
cement type material 
fabricated in corrugated 
sheets 

1. Some cracks (few) across 
concrete slabs in control rod 
rooms 

Risk 
assessment 

c-c L-C 

1/1 0/D 

1/1 D/D 

11/11 E/D 

Total risk 

Now 

I, D 
Minor 

II, D 
Minor 

10 Years 

I, D 
Minor 

II, D 
Minor 

:c 
:c 
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1 
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0 

Hazard 

Struck by or 
striking (cont.) 

locet ion 

Storage and 
transfer areas: 
(not included in 
risk Pveluetion) 

Striking hazard 
in gene ral 

Control room 

Flux monitor room 

E metal storage 
area 

Mezzanine over 
supply fen area 

Valve pit area 

Sol id purge room 

Irradiation 
testing end 
instrument 
station room 

Mechanical 
~ ipment 
throughout 
facility 

93 f]O't 1 .. 1904 

Table Cl-27 . 105- KE Reactor Building. (21 sheets) 
Risk evaluation sUTmary sheet 

Potential accident 

Person is struck by collapsing roof or 
wel I 

Person trips and falls, sust ain ing en 
injury 

Person falls onto or burps against a 
projection 

Person fells onto or burps against a 
projection 

Person struck by equipment that is 
inadvertently energized 

Factors 

2. Large nunber of cracks in 
concrete slab forming ceiling 
of storage room, tool room, and 
one level above 

3. Large leak on wall in storage 
room 3 

4. Twenty- two roof panels 
(corrugated asbestos-cement 
sheets) ere deteriorated and 
cracked with large deflection 
(same as falling) 

5. K Basin Operations manages the 
buildings for this area; people 
are continually present 

6 . One cracked panel in transfer 
area (same as falling) 

7. Housekeeping is poor throughout 
the facility 

6. There is no lighting in most of 
the fecil ity 

9. Metal brackets project into 
walkways behind panels 

10. Metal projections on south wall 

11. Concrete pad with metal bolts 
protruding 

12. Several concrete pads with 
bolts protruding 

13. Projections and head hazards 
throughout 

14. Valve handles sticking into 
walkway 

15. Concrete pad with bolts 
projecting 

16. Mechanical equipment not 
visibly disconnected from power 
source 

Risk 
assessment 

c-c L-C 

11/11 C/B 

11/11 E/0 

11/11 0/0 

11/11 E/E 

Total risk 

Now 10 Years 
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Hazard 

Struck by or 
striking (cont.) 

Drown ing/ 
suffocation 

Locet ion 

Mezzanine over 
supply fen area 

Entrencl' hel lwny 
going north 
t owa rd~ bA~ •n 

Global thr oughout 
bu i ld ing 

93 K30'i· I • I 905 

Table Cl - 27. 105- KE Reactor Building. (21 sheets) 
Risk evaluation surmary sheet 

Potential accident 

Person struck by equiJX!lent that is 
inadve r tently energized 

Pl'rson s truck by felling object 

Per son enters confined space and is 
ove rcome by gases or leek of oxygen 

Factors 

17. Labeling of electrical circuits 
end energy paths inaccurate or 
nonexistent 

18. No visible discomects near 
equiJX11ent 

19. C~ressor has inadequate guard 
that will allow objects as 
large as a hand to enter 

20. C~ressor is energized and 
operating 

21. Supports for light fixture are 
inadequate (less than one 
support per fixture) 

22. Supports have been modified by 
using e 2 ft by 4 ft to support 
row of fixtures 

23. Air duct is currently being 
suooorted bv light fixtures 

1. Many confined spaces exist in 
the building, both above- and 
belowgrade 

2. There is evidence of oxidation 
and water acclffl.llation 

3. Saq:>les of confined space 
atmospheres showed no problems 

4. Building has lack of 
ventilation 

5. Most of the confined spaces in 
the building were not entered 
or checked 

6. Conditions can change at any 
given time 

7. Confined spaces are not 
identified 

Risk 
assessment 

c-c L·C 

11/11 E/E 

IV/IV 8/B 

1/1 0/0 

Total risk 

Now 

I, 0 
Minor 

10 Years 

I, 0 
Minor 
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n 

I.O 
N 

H11zerd 

Electric11l shock 

loc11t ion 

General to 
f IIC i l i t y 

Con t rol room 

Insi de instrunent 
cebi net , eas t end 
of control room 

Table Cl - 27. 
Ris k evaluation 

Potential 

Pe rson receives shock 
expos ed ene rgiz 
equ ipment es a r es 
insulat ion failur e 

105- KE Reactor Building. (21 sheets) 
surmery sheet 

accident Factors 

3Most circuits and breakers in 
the facility are unidentified 
or incorrectly identified 
3Breakers providing fault 
protection may not trip because 
of age and lack of maintenance 
3ereekers that are off may be 
turned on resulting in 
corrponents that were 
deenergized becoming energized 
3Persons are continually 
present in some areas while 
other areas are not normally 
occupied 
3rhe 105 -KE Facility is overall 
in better condition 
e l ectrically than the other 
105 facilit ies that have been 
inspected 

from contact with 1. Space heaters in th i s area are 
uctors or wired using normetallic 
of fault from sheathed cable 

2. Cable is s~rted by metal 
conduit cl~ 

3. Normetallic sheathed cable is 
not approved for industrial 
envirorments 

4. Heaters are 480-V units 

5. Exposure of conductors requires 
the insulation to be damaged 

6. This facility has at least a 
20-yr active life before power 
and heat can be removed 

7. lnstri.ment cabinet has 
energized conductors 

8. Cabinet doors have been removed 

Risk 
assessment 

c-c L·C 

1/1 D/0 

1/1 C/B 

Total 

Now 

I, C 
Serious 

risk 

10 Years 

I, B 
Critical 
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n ...... 
I ...... 

lO 
w 

Hazard 

Electrical shock 
(cont.) 

Location 

Control room, 
concrete colum N 
center of room 

Control room 

"F" elevator 
lobby, adjacent 
to charge 
elevator area, 
below bal I JX 
control panel 

Table Cl-27. 105- KE Reactor Building. (21 sheets) 
R1 sk evaluation sUTJ1111ry sheet 

Potential accident 

Person contacts energized conductors 
while adjus ting thermostat or reaching 
for materials 

Per son contacts exposed energized 
conduct ors wh ile operating light switch 

Person contacts energized conductors 

Factors 

9. Cabinet appears to be 
deenergized because there is 
afTl)le evidence of equipment 
removal 

10 . Energized conductors are not 
protected 

11. No warning signs are present 

12. No cover over 120-V thermostat 

13. Terminals for securing w1r1ng 
are open and uninsulated 

14. Thermostat is located 
approximately 5.5 ft above 
floor, near work desk and 
letter tray 

15 . A portion of the wall adjacent 
to control room entrance has 
been removed 

16. The light switch originally 
located in the removed 
partition is tied up to the 
adjacent wall by its flexible 
conduit 

17. Circuit is energized 

18. Although recessed in box, light 
switch does not have cover and 
terminals are exposed 

19. ijiring is old and will not 
withstand flexing 

20. Using the switch requires the 
person to hold the box, which 
causes the condJit to flex 

21. No device is installed in open 
receptacle box 

Risk 
assessment 

c-c l·C 

1/1 C/C 

1/1 0/C 

1/1 C/C 

Total risk 

Now 10 Years 
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n 
....... 

Hazard 

Electrical shock 
(cont.) 

Location 

"f" elevator 
lobby , adjacent 
to ch arge 
elevator area, 
below ball JX 
control panel 
(cont . ) 

~e ~t ~ide of wor k 
llrt'n, d , ,m,y 
~t orllgf!' ~• re 

L i gh t i ng panel IC 
in misc. storage 
room adjacent to 
ou ter control rod 
room 

93 ti:301i· I ~ ; 908 

Table Cl - 27 . 105- KE Reactor Building_. (21 sheets) 
Risk evaluation surrnary sheet 

Potential accident 

Person contacts energized conductors 
(cont.) 

Per~on contacts ener gi zed conductors 
wh i le operating light swi t ch 

Person receives shock as a result of 
contacting energized equipment or 
conductors when working on panel while 
in contact with grounded pipe fence 

Factors 

22. ijires are energized and 
protrude from box 

23. Some energized wires are taped; 
some are not 

24. Area around box is densely 
populated with metal equipment 
that may become energized from 
contacting bare wires 

25. Light switch on concrete wall 
is only 6 in. ins ide roped off 
area 

26. Light switch does not have 
cover installed; however, the 
terminals are recessed in the 
box 

27. Uninsulated terminals are 
accessible to personnel on 
front of switch 

28. Switch is energized 

29. Panel "K" is surrounded by 
fence fabri cat ed from pllllbing 
pipe for physical protection 
from fork lift trucks 

30. Material requ1r1ng handling 
using a forklift is still 
stored in area 

31. ijorking clearance between panel 
and protective fence is not 
sufficient to ensure safety of 
persons working on panel "K" 

Risk 
assessment 

c-c L·C 

1/1 C/C 

1/1 D/D 

Total risk 

Now 10 Years 
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Hazard 

Electrical shock 
(cont . ) 

Location 

Panel "V" 
adjacent to 
stairs next to 
miscel leneous 
storage area end 
south door to 
irner control rod 
room 

E l ec t r i c II l room 
(door 214) above 
metal storage 
arra 

Corridor 6 north 
of "F" elevator 
lobby, adjacent 
to X-0 lab 

Southeast entry, 
interior north 
wall 

Table Cl-27. 105-KE Reactor Building. (21 sheets) 
Risk evaluation sUTTil8ry sheet 

Potential accident 

Person contacts ene r gized equipment or 
conductors because of confusion about 
s tatus while performing repair work 

Person contacts energized wire and 
receives shock 

Person contacts energized conductors 
while inserting plug into receptacle 

Factors 

32. Panel "V" has pipe barrier to 
provide physical protection 

33. Working clearance between panel 
and barrier not sufficient to 
ensure safety of persons 
working on panel "V" 

34. Area is not subject to forklift 
traffic 

35. MCC bucket C-2 identified with 
label as Air C~ressor 1; 
however, there is some doubt as 
to whether this is true 

36. A sign reads "Breaker 
Deactivated Bus Hot" 

37. Pink deactivation status tag, 
dated 1987, indicates that 
wires are disconnected 

38. There are current locks and 
tags on switch dated March 1992 

39. The tagging situation creates 
confusion 

40. Devices have been removed from 
recessed boxes 

41. Remaining wiring is bare 

42. Wiring is energized 

43. Single duplex receptacle box is 
missing box cover 

44. Terminals are exposed 

45. Terminals are energized 

Risk 
assessment 

c-c L·C 

1/1 D/D 

1/1 E/D 

1/1 C/C 

1/1 D/D 

Total risk 

Now 10 Years 
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n -

Haze rd 

Electrical shock 
(cont . ) 

Location 

Southeast 
entryway, 
interior south 
wall, fire alarm 

fan control 
pa~l, grade 
level, adjacent 
to fan room 

Or i p leg control 
pa~l located on 
floor below high 
pressure testing 
room 

Room at top level 
of reactor pi le 

Table Cl-27. 105-KE Reactor Building. (21 sheets) 
Risk evaluation SUTTI\8ry sheet 

Potential accident 

Person contacts energized conductors if 
insulation hes been damaged 

Person contacts energized conductors if 
insulation is damaged 

Person receives shock by contacting 
energized conductors or equipment if 
insulation is damaged 

Person receives shock by contacting 
energized conductors or equipment if 
insulation damaged 

Person receives shock by contacting 
energized conductors due to damaged 
insulation 

Factors 

46. Fire alarm circuits consist of 
Nonnetallic sheathed cable 

47. Cable is unprotected from 
damage 

48. Cable penetrates wall openings 
without physical protection 

49. Cable is currently undamaged 

50. Conduit fitting entering left 
side of enclosure contains 
energized wires 

51. Conduit fitting does not have 
cover 

52. Insulation is exposed to 
possible damage 

53. Individual supply wires to 
receptacle are energized and 
not physically protected by 
conduit 

54. Discomect switches for 11440-V 
Welder " "VSR-Hoist Monorail 
884 El;vation" and "VSR-100' 
Elevation Equip Crane" are 
energized and on 

55. Cables supplied by these 
switches could become damaged 
by general aging and/or abuse 
and expose energized conductors 

56. Two individual la~ holders 
attached to the catwalk are 
supplied by an extension cord 
connected to a receptacle in 
the area 

Risk 
assessment 

c-c L-C 

1/1 D/D 

1/1 E/D 

1/1 D/D 

1/1 E/D 

I/I 0/D 

Total risk 

Now 10 Years 
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Hazard 

Electrical shock 
(cont.) 

Exposure to 
radiation 

location 

Southeast 
entryway, 
interior south 
wall 

Inner control rod 
room 

Outer control rod 
room 

Ball 3X hoppers 

Top of reactor 

Table Cl-27 . 105-KE Reactor Building. (21 sheets) 
Risk evaluation sUTTI1Bry sheet 

Potential accident 

Per son receives shock from contact with 
energized conductors when insulation is 
damaged 

Person exposed to external ioniz ing 
radiation 

Factors 

57. The two lafll) holders are 
comected to a single plug cap 
with individual conductors not 
enclosed in cable or conduit 

58. The conductors are draped over 
catwalk railings and supports, 
exposing them to possible 
damage 

59. Fire alarm circuits consist of 
physically unprotected 
normetallic sheathed cable 

60. Normetallic sheathed penetrates 
wall openings without physical 
protection 

1. Predominantly low (<500 mR/h) 
exposure rates 

2. Moderate to high exposure rates 
exist in the illllll!diate vicinity 
of the inner and outer control 
rod rooms, reactor rear face, 
mezzanine and top of reactor 
vertical safety control rod 
actuators, and laundry carts 

3. Energetic ganma emitters 
possible in illllll!diate vicinity 
activated structures such as 
graphite pile, biological and 
thermal shields, etc. 

4. Approximately 30 locations 
identified with exposure rates 
>20 mR/h, or> twice the 
background 

5. Lacie of labeling and posting 

6. Some locations read 500 mR/h 

Risk 
assessment 

c-c L-C 

1/1 0/0 

11/11 C/C 

Total risk 

Now 

11, C 
Moderate 

10 Years 

II, C 
Moderate 
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co 

Hazard 

Exposure to 
radiation 
(cont.) 

Exposure to 
asbestos 

location 

Mult iple 
potent i al 
I ocat ions 

Specific 
locations: 

llork area 

Supply fan area 

Valve pit 

93 tBO'i· I .1912 

Table Cl-27. 105-KE Reactor Building. (21 sheets) 
Ri s k evaluation SUIIT\8ry sheet 

Potential accident 

Person expos ed to radioactive materiel 
by inhalation, ingestion, or absorption 

Per son inhales friable asbestos; 
potential ex is ts for asbestos related 
illness in the future from such en 
exposure 

Factors 

7. Only occurs from resuspendable 
materiel 

8. Areas and items ere mislabeled 
or misposted 

9. Postings are misleading at some 
areas 

10. Some postings ere out of date 
because of changes in posting 
reau i rements 

1. Building partially occupied by 
workers 

2. Ninety-five percent of facility 
insulation in good shape; some 
isolated instances of 
degradation 

3. Uncertainty concerning which 
materials contain asbestos 

4. Friable material requires 
disturbance for release 

5. Some areas are posted for 
friable asbestos hazard 

6. There is no evidence of an 
asbestos abatement program 

7. Some construction materials 
such as roof panels are known 
to contain asbestos but are not 
classified as friable 

8. Piping Insulation along walls 

9. Piping Insulation 

10. Piping Insulation worst along 
walkways 

Risk 
assessment 

c-c L-C 

IV/IV D/D 

IV/IV D/D 

Total risk 

Now 

IV, D 
Negll. 

10 Years 

IV, D 
Negl l. 
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....... 
\D 
\D 

Hazard 

Exposure to 
asbestos (cont.) 

Exposure to lead 

Loe at I on 

Solid purge room, 
upper deck 

Offices lXlder 
control room 

X-2 level 

Specific 
locations: 

X· 1 level 
irradiation test 
facility 

X-2 level 
irradiation test 
facility 

"C" elevator 
dr ive shaft area 

(mer control rod 
room 

X· 1 level 

93f~O'H .. 1913 

Table Cl-27. 105-KE Reactor Building. (21 sheets) 
Risk evaluation SUTIT\Bry sheet 

Potential accident 

Per son i nhales lead dust 

Factors 

11 . Piping insulation 

12. Piping insulation 

13. Piping insulation 

1. Oxidation exists on lead bricks 

2. Persons rrust handle lead as 
required by regulatory 
requirements to control it 

3. Most lead is in radiation zones 

4. Lead oxidation rates found to 
be larger than initially 
expected 

5. Large quantities of lead 
observed 

6. Sensitivity to lead exposure 
varies 

7. Large pile of 50 to 60 lead 
bricks 

8. Two lead bricks 

9. Six lead bricks south of caged 
area 

10. Lead pigs and sheeting in 
southwest corner; estimated 20-
30 bricks in pile in southeast 
corner 

11. Lead bricks 

Risk 
assessment 

c-c l·C 

IV/IV B/B 

Total risk 

Now 

IV, B 
Minor 

10 Years 

IV, B 
Minor 
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I ~ 0 
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Hazard 

Exposure to lead 
(cont . ) 

Exposure to 
mercury 

Exposure to 
miscellaneous 
chemicals 

Location 

Solid purge room 
and decontami · 
nat Ion agent 
mixing room 

General 

Speci f ic 
locations : 

Southwest area of 
valve pi t 

"0" elevator 
drive platform 

"C" elevator 
drive platform 

Room across from 
control room 

93 fJO~ L.1914 

Table Cl-27. 105- KE Reactor Building. (21 sheets) 
Risk evaluation sUTrnary sheet 

Potential accident 

Person expos ed to mercury from 
ingest ion or absorption 

Person exposed to unknown or known 
chemicals through inhalation, 
ingestion, or absorption from breach of 
container 

Factors 

12. Lead based paint is peeling 

1. Smal I quantities 

2. Contained in glass containers 

3. Possibility for existence as 
mixed waste 

4. During O&o of 108-B Building, a 
significant quantity of mercury 
was stolen and never recovered 

5. Mercury in manometer 

6. Two mercury switches 

7. One mercury switch 

8. Room is posted as being mercury 
contaminated; however, 
inspection was not c~leted 
for this room 

1. Facility is partially OCCl4>ied 

2. The materials may be more or 
less stable depending upon age 
and chemical makel4J 

3. Few chemicals in facility 

Risk 
assessment 

c-c L-C 

IV/IV E/E 

11/11 0/0 

Total risk 

Now 

IV, E 
Negli. 

II, D 
Minor 

10 Years 

IV, E 
Negl i. 

II, D 
Minor 
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I 

N 
0 ._. 

Hazard 

Exposure to 
miscellaneous 
chemicals 
(cont.) 

Loe et ion 

--

Sp('C i f ic 
I ne at I one;,: 

Corridor ~! Wt't' n 

cont ro l room and 
basi n opt"rii t ions 
a r ea 

r r ont fac t' work 

Fen room 

Nee r fen room 

Th roughout 105 - KE 
Facil i ty 

Valve pi t 

X- 1 leve l 

Nor thwest 
stairwell off 
rear face 

Table Cl - 27. 105- KE Reactor 
Ris k evaluation SUT1T18ry sheet 

Potential accident 

--

Bui 1 ding_. (21 sheets) 

Factors 

4. Exposure requires loss of 
chemical contairment 

5 . Person rrust come in contact 
with material 

6 . Process of collecting and 
staging materiel increases the 
possibility of exposure 

7. Some materials are unknowns 

a_ Ethy l ene glycol can break down 
i nto hazardous materials 

9 . Eleven 55 -gal drl.1115 were being 
pr epared for packaging 
hazardous waste 

10 . Facility contains spray paint, 
adhesives, oil, talc, carbon, 
acetone, cleaning agent, methyl 
alcohol, cloroethylene, 
kerosene, and paint staged for 
disposal 

11. Two 55-gal drl.1115 (one blue end 
one green) full on unknown 
substance in northeast area 

12. Five gal can of coolant for air 
coo-.,ressor 

13. Ethylene glycol p1p1ng used for 
heating the facility has been 
drained but contains residue 

14. Decontamination agent pipes in 
valve pit may contain residue 

15. Recorder ink and 6-V battery 

16. Bucket containing aerosol cans 
and degreasers 

Risk Total 
assessment 

c-c L-C Now 

-- -- --

risk 

10 Years 

--
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n 
I 

N 
0 
N 

Hezerd 

Exposure to 
miscel la~ous 
chemicals 
(cont.) 

Exposure to 
biological 
hazards 

Temperature 
extremes 

location 

Irradiation 
testing ard 
instrUTll'nt 
station room 

'4euanl~ over 
Sl1Xlly fan area 

LocatPd 
throughout the 
f 11 c I l i ty 

General 

Table Cl-27. 105-KE Reactor Building. (21 sheets) 
Risk evaluation surmery sheet 

Potential accident 

Person exposed to dusts from bird guano 
and deed animals; contracts disease 
(these items located primarily in the 
redietion zone) 

Person exposed to insect bites and 
stings , rodent bites, end snake bites 

Person experiences heat exhaustion 

Factors 

17. Several cans of enamel sitting 
on spindles 

18. One can of pressurized 
lubricant 

Low frequency accidents have 
significant consequences 

High frequency accidents have small 
consequences 

NOTE: Events that are serious in 
nature are of lower probability. 
Likewise, events that are minor in 
effect are of higher probability. 

1. Presence of spiders, wasps, 
etc. is seasonal 

2. Hazards found in radiation zone 
areas 

3. Mouse bites (rodents) may have 
occurred in past 

4. Snakes have been found in the 
buildings, including 
rattlesnakes 

5. Activities for cleanup and 
maintenance occur where hazard 
exists 

1. Seasonal 

2. Dependent on ventilation 

3. The Hanford Site has a history 
of this problem occurring 

Risk 
assessment 

c-c l·C 

11/11 C/C 

IV/IV A/A 

11/11 C/C 

Total risk 

Now 

II, C 
Moderate 

II, C 
Moderate 

10 Years 

II, C 
Moderate 

II, C 
Moderate 
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I 

N 
0 
w 

Hazard 

T~rature 
extremes (cont . ) 

Fi re 

Loe at ion 

Control room, 
above suspended 
ce i I Ing 

Control room 

Work area 

lnstrunent 
testing area 
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Table Cl-27. 105-KE Reactor Building. (21 sheets) 
Risk evaluation SUTJT18ry sheet 

Potential accident 

Person experiences hypothermia 

Per son e~posed to small electrical fire 

Person exposed to fire in combustible 
materials 

Factors 

4. Hazard depends on type of work 
being performed 

5. Can be controlled by limiting 
exposure 

6. Activities that require concern 
about temperature extremes are 
not performed frequently 

7. Worker has some awareness of 
hazard 

8. Low temperatures occasionally 
occur on the Hanford Site 

1. Open 3/0 boxes are located in 
cei I ing 

2. Oeenergized wiring is 
nor-metallic sheathed cable 
routed above the acoustic tile 
suspended ceiling 

3. Wiring method not approved for 
use in industrial facilities 
because of possibility of 
insulation damage. The fire 
alarm system uses nonnetallic 
sheathed cable. 

4. Control room contains five rows 
of boxes and paper 

5. Work area contains more than 
20 large wooden crates with 
miscellaneous chemicals stored 
on or around them 

6. "E" metal storage room contains 
combustibles 

7. Irradiation testing and 
instrunent station room 
contains combustibles 

8. No ignition source identified 

Risk 
assessment 

c-c L-C 

11/11 0/0 

IV/IV 0/0 

11/11 0/0 

Total risk 

Now 

II, 0 
Minor 

10 Years 

II, 0 
Minor 
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N 
0 
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Hazard 

Explosions 

Release of 
rad i oac t i ve 
material 

locet ion 

General 

38 - ft sa"l)le room 
off s tairway 6 

front face work 
area 

Tool room off X-2 
level 

Inner control rod 
room 

General 

Specif lc 
locations: 

front wo rk face 

Valve pit 

Table Cl-27. 105-KE Reactor Building. (21 sheets) 
Risk evaluation sll1Tl\8ry sheet 

Potential accident 

Person is injured by chemical explosion 

Spread of contamination by storm water 
accUTUl at ion 

Spread of contamination by biological 
agency (birds, mice, etc.) 

Factors 

1. Some unknown chemicals exist in 
the fee iii ty 

2. Requires 111..1ltiple factors for 
en explosion 

3. Movement of chemicals occurs es 
part of the cleanup effort 

4. It is not clear whether the WHC 
policy regarding unknown 
chemicals is followed 

5. Only a few chemicals will 
create this condition 

1. Water leaking into area 

2. Inside building, no obvious 
pathways to outside exist 

3. Significant volunes of 
radioactive materiel contained 
in wooden boxes, 55-gel drllllS, 
end plastic bags 

4. Forty to fifty 30-gel drllllS 
containing boron balls with 
radiation levels up to 500 ~/h 

5. Most contamination is part of 
stable matrix that limits 
mobility 

6. Evidence of bird end rodent 
debris 

7. No history of contamination 
outside building vie this 
pathway 

8. Radiation zone areas exhibit 
low levels of contamination 

Risk 
assessment 

c-c 

1/1 

111-3 
111-3 

111-3 
111-3 

L-C 

E/E 

0/0 

0/0 

Total risk 

Now 

I, E 
Negll-

111-3, D 
Negli. 

10 Years 

I, E 
Negl I. 

111-3, 0 
Negl i • 
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Hazard 

Release of 
radioactive 
material (cont.) 

n -I 
N Release of 
0 asbestos 
U"I 

location 

Top of reactor 

Outer control rod 
room 

Ent ranee to rear 
face 

GallJ!IB monitoring 
room 

General to 
f llC i l I ty 

General 

Some specific 
locations: 

llork area 

Supply fan area 

Valve pit 

Solid purge room, 
upper deck 

Offices areas 
under control 
room 

Table Cl - 27. 105- KE Reactor 
Ri sk evaluation surrnary sheet 

Potential accident 

. . 

Mismanagement of stored waste results 
in rell'ase of radioactive material 

Release of asbestos from disturbance of 
friable insulation on piping 

93 f ~O'i· 1.1919 

Building. ( 21 sheets) 
Risk Total risk 

assessment 

Factors c-c L-C Now 10 Years 

9 . Less evidence of biological -- -- -- --
intrusion was observed at 
105-KE than at other reactors 

10. Dead bi rd 

11 . There is no historical evidence 
of contamination spread by 
biological agents at the 
100 Areas 

a: 
Large quantities of material 

:I: 
12. n 

exists I ,,, 
13. Drl.fllS of boron balls in inner 

""C 
I 

and outer control rod rooms 0 
O'I ..... 

111-3, 0 111-3, 0 '° Negl i. Negl I. 
< 

1. Potential for large quantities 111-3 0/0 0 
111-3 r-

C 
3: 

2. Most piping still has ,,, 
insulation in place w 

3. Insulation fl'l.lst be disturbed 
for release 

4. An escape path ITLISt be present 
and very few paths were evident 

5. Piping insulation along walls 

6. Piping insulation 

7. Piping insulation, worst along 
walkways 

8. Piping insulation 

9. Piping insulation 



93 ti:30'i· I ~ 1920 

lab le Cl - 27. 105- KE Reactor Building. ( 21 sheets) 
Risk evaluati on sunmary shee t Risk Total risk 

assessment 

Hazard locr1t ion Potential acciden t Factors c-c L·C Now 10 Years 

Release of X-2 level - - 10. Piping insulation -- -- -- --
asbestos (cont.) 

Release of lead 111·3, D 111-3, D 
Neglf. Negl i. 

GenerAl Rel ease of lead by theft or sabotage 1. Lead bricks used for shielding 11 I-3 D/D 
111-3 

2. Bricks are movable and program 
is in place to inventory 

3. Most lead is in radiation zones 

::c 
4. Most lead is in remote areas :I: 

n 
I 

5 . Potential exists for lead and rr, 

radionuclides (mixed waste) "tJ 
I 

n 0 
6 . Theft unlikely because of 0\ ..... ..., 

I weight '° N 
0 

S~clf le 7. Intrinsic value (relocation) °' < I oc at i ons : 0 
r-

Test f ec i I I ty 8. Large pile of lead bricks (50 C 
3: to 60) rr, 

X-2 level 9. Two lead bricks w 

"0" elevator 10 . Six lead bricks south of caged 
drive shaft area area 

Inner control rod 11. Lead pigs and sheeting in 
room southwest corner. An estimated 

20-30 bricks in pile in 
southeast corner (highest 
level) 

X- 1 level 12. Lead bricks 

Soli d purge room 13. Lead-based pa int is peeling 
and decontam i · 
nat ion agent 
mixing room 

Release of 111 -3, D 111·3, D 
mercury Negl I. Negli. 

Mercury released to envi rorment from 1. Small quantities 111-3 D/D 
theft or sabotage I I I ·3 



n -I 
N 
0 ._., 

Hazard 

Release of 
mercury (cont.) 

Release of 
pet ro t eUTI 

products 

Loe at ion 

Specific 
toc11t ion~: 

South we s t area of 
valve pit 

110 11 ~ ltv8tor 
drivt platform 

Room ec ross f ram 
con t rol room 

General 

Specific 
locet ions: 

Front face work 
area, 11 C11 

elevator drive 
unit 

Table CJ - 27. 105- KE Reactor Building. (21 sheets) 
Ri sk evaluati on surmary sheet 

Potential accident 

Mer cury released to cnvi rom1cnt as e 
result of container breakage 

fa ilure of seats, piping, equipment, 
et c. resu lt ing in release inside end 
outside of building 

Factors 

2. Contained in glass containers 
that ere subject to breakage 

3. Possibility for existence es 
mixed waste 

4. During O&o of 108-B Building, a 
significant quantity of mercury 
was stolen and never recovered 

5. Mercury in manometer 

6. Two mercury switches 

7. Room is posted as being mercury 
contaminated; however, 
inspection was not con-pleted 
for this room 

1. Oil already released inside 
building in some places; 
indications of current leakage 

2. Small quantities of oil in most 
sources 

3. Oil in radiat i on zones has the 
potential of being designated 
as mixed waste 

4. Chance of oil leaking outside 
the building is remote; this 
facility is in better shape 
than other 105 build ings that 
have been inspected 

5. Oil and grease residue 

Risk 
assessment 

c-c 

111 -3 
111-3 

L-C 

0/0 

Total risk 

Now 

111-3, 0 
Neg I I. 

10 Years 

111-3, D 
Negll. 

:c 
:I: 
n 
I 

l'T'1 
-0 
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'° 
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l'T'1 
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Hazard 

Release of 
petroleun 
products (cont . ) 

n 

I 
N 

Release of 0 
co miscel leneo~ 

chemicals 

location 

Va Ive pit 

Sol id purge room 

Exhaus t fen room 
edj ac t>nt to valve 
p i t Arra 

X · 1 I evel 

110•· elevator 
dr i ve unit 

Outer con t rot rod 
room 

Crene above top 
of reec tor block 

Specific 
locations: 

Corridor between 
control room and 
basin operations 
area 

Front face work 
erea 

Supply fan room 

Table Cl-27. 105- KE Reactor Building. (21 sheets} 
Risk evaluation SUTJT\ary sheet 

Potential accident 

--

Release of miscellaneous chemicals 
caused by breach or spilling of 
conta iner 

Factors 

6 . Oil leaking from valve actuator 
and other equipment 

7. Oi I leaking from equipment 

8. Oil leaking from diesel engines 
and centrifuge 

9 . Oil in int ine oiler 

10. Oil leaking from drive unit 

11. Oil leaking from control rod 
drive 1r1its 

12. Oil leaking from crane 

1. Small quantities 

2. No pathways (e.g., drains) were 
noted near chemical containers 

3. Material would be contained in 
the building in the event of a 
spill 

4. Eleven 55·gel druns were being 
prepared for packaging 
hazardous waste (transient 
condition) 

5. Facility contains spray paint, 
adhesives, oil, talc, carbon, 
acetone, cleaning agent, methyl 
alcohol, cloroethylene, 
kerosene, and paint 

6 . Two 55-gal druns (one green and 
one blue) full of 1r1known 
substance in northeast area 

Risk 
assessment 

C· C 

.. 

111 ·3 
111 ·3 

L·C 

. . 

D/D 

Total risk 

Now 

111·3, D 
Negl I. 

10 Years 

111·3, D 
Neglt. 

:c 
::c: 
n 
I ,.., ,, 
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0 
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n ...... 
I 

N 
0 
I.O 

lable Cl - 27. 105- KE Reactor Building. (21 sheets) 
Ri~k evaluati on s urrmary sheet 

Hazard l oration Potential accident Factors 

Release of Mort heas t area · - 7. Five-gel can of coolant for air 
miscellaneous near fan room c~ressor 
chemi CB Is 
(cont .) 

Throughout 105-KE 8 . Ethylene glycol piping used for 
Facility heating the facility has been 

drained but contains residue 

Valve pit 9 . Decontamination agent pipes in 
valve pit may contain residue 

X- 1 level 10. Recorder ink end 6-V battery 

Stairwell 6 off 11. Bucket containing aerosol cans 
rear face end degreasers 

Irradiation 12. Several cans of enamel sitting 
testing and on spindles 
lns trunent 
s tation room 

Hezzan ine over 13. One can of pressurized 
suool y fen eree lubricant 

~Common to el I accidents where person fells through damaged roof panels while on roof. 

3
common to ell accidents involving struck by or striki ng. 
Common to a ll accidents involving shock. 

D&o Decontami nation and decoorn issioning 
MCC Motor control center 
VSR = Vert ic a l safet y rod 
~HC ~es t inghouse Hanford COITl)Bny 

Risk 
assessment 

c-c L-C 

-- - -

Total risk 

Now 10 Years 

-- --

' 

:c 
:::J: 
n 
I 

rr, 
~ 
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T bl a e Cl 28 - 110 KE G - as St orage ac1 l F . l . t y. 
Risk evaluation SUITilllry sheet Risk 

assessment 

Hazard Location Potential accident Factors C·C L·C Now 10 Years 

No hazards .. . . . . . . . . . . .. 
ident If led 

Al 1 that remains 
of this facility 
are four steel 
tanks 

E: 
:::c 
("") 

I ,.,, 
""C 
I 

r, 0 
O'I 

I 
.-

N '° ...... ...... < 
0 
r-
C 
:re: ,.,, 
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Table Cl-29. 115- KE Gas Recirculation Building. (4 sheets) 
Risk evaluation surmary sheet Risk 

assessment 
Total risk 

Haze rd 

Felling 

Struck by or 
s triking 

Loe et ion 

General 

Grn~rel 

Potential acc ident 

Person falls through damaged roof 

P~rson is struck by falling roo f pieces 

Factors 

1. Roof insulation is deteriorated 

2. 

3. 

4. 

Hazard does not exist in short 
term but could begin to be a 
problem if no action is taken 

Inspection access only 
available at ground level 

Portions of roof are concrete 
slab 

1. Exterior of roof shows 
degradation 

2. Problem does not exist 
currently but could begin to be 
e problem if no action is taken 

3. Large snow or seismic force can 
cause roof to collapse 

4. Area is not normally entered 

c-c L-C Now 

-/1 -/0 

-/1 I -/0 

Drown ing/ I, 0 
suffoca tion Minor 

Gl obal throughout 
bu ilding 

Person enters confined space and is 
overcome by gases or leek of oxygen 

,. 

2. 

3. 

4. 

5. 

6. 

Many confined spaces exist in 1/1 0/0 
the building, both above- and 
belowgrade 

There is evidence of oxidation 
and water accurulation 

Samples of confined space 
atmospheres showed no problems 

Building has leek of 
ventilation 

Most of the confined spaces in 
the building were not entered 
or checked 

Conditions can change at any 
given time 

10 Years 

I, 0 
Minor 

II, 0 
Minor 

I, 0 
Minor 

a: 
:::c: 
n 
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n 

Hazard 

Drown ing/ 
suffocat ion 
(cont.) 

Exposure to 
radiation 

Exposure to 
mer cury 

Exposure to 
miscellaneous 
chemi cals 

location 

Ins ide 
vent i lation duct s 
in bu i \d ing 

IMi de bul I d ing 

Ins ide build ing 

Table Cl -29. 115- KE Gas Recirculation Building. (4 sheets) 
Risk evaluation SUTJTl8ry sheet 

Potential acc ident 

Rad i oact i ve contam ination escapes from 
l owers in ductwork into the 
envi rorment 

Per son exposed to mer cur y from 
ingestion or absor ption 

Person exposed to unknown or known 
hazardous chem icals through inhalation, 
ingestion, or absorption from breach of 
container 

Factors 

7. Confined spaces are not 
identif ied 

1. The inside of the ventilation 
ducts are marked as having 
surface contamination 

2. Ductwork is open to environment 

1 . Small quant i ties 

2. Contained in glass containers 

3. Duri ng D&D of 108-8 Building, a 
significant quantity of mercury 
was stolen and never recovered 

4. Mercury switch found 

1. Facility is not occupied 

2. The materials may be more or 
less stable depending upon age 
and chemical makeup 

3. Few chemica ls in facility 

4. Exposure requires loss of 
chemical containment 

5. Person lllJSt come in contact 
with material 

6. Ethylene glycol is a hazardous 
material that can break down 
into other hazardous materials 

Risk 
assessment 

C·C L· C 

IV/IV D/D 

IV/I V E/E 

11/11 D/D 

Total risk 

Now 

IV, D 
Negli. 

IV, E 
Negli. 

II, D 
Minor 

10 Years 

IV, D 
Negl I. 

IV, E 
Negl i. 

II, D 
Minor 

~ 
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n ...... 
I 

N ...... 
(J1 

Hazard 

Exposure to 
biological 
hazards 

Release of 
radioactive 
materials 

location 

Located 
throughout the 
facility 

Inside 
ventilation ducts 
in bui !ding 

93 fr30'i· ~ * 1929 

Table Cl-29. 115-KE Gas Recirculation Building. (4 sheets) 
Risk evaluation SLmnary sheet 

Potential accident 

Person exposed to rodent bites and 
snake bites 

Radioactive contamination escapes from 
louvers in ductwork into the 
envirorrnent 

Factors 

Low frequency accidents have 
significant consequences 

High frequency accidents have small 
consequences 

NOTE: Events that are serious in 
nature are of lower probability. 
Likewise, events that are minor in 
effect are of higher probability. 

1. Presence of spiders, wasps, 
etc. is seasonal 

2. Hazards found in radiation zone 
areas 

3. Mouse bites (rodents) may have 
occurred in the past 

4. Snakes have been found in the 
buildings, including 
rattlesnakes 

5. Activities for cleanup and 
maintenance occur where hazard 
exists 

6. Building is occupied 
infrequently, but often enough 
for biological hazards to be 
i11POrtant 

1. The inside of the ventilation 
ducts are marked as having 
surface contamination 

2. Ductwork is open to envirorment 

Risk 
assessment 

c-c 

11/11 

IV/IV 

111-3 
111-3 

l·C 

C/C 

A/A 

0/0 

Total risk 

Now 

II, C 
Moderate 

111-3, 0 
Negl i. 

10 Years 

II, C 
Moderate 

111-3, D 
Negl ig. 
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n 
I 

N 

Hau rd 

Reluse of 
mercury 

Release of 
miscel leneous 
chemi eels 

location 

I Mi de bu i l ding 

In bu i lding 

93 fJO'i· ~ .. 1930 

Table Cl - 29. 115- KE Gas Recirculation Building. (4 sheets) 
Risk evaluation surmery sheet 

Potential accident 

Mercury released to envirorment from 
theft or sabotage 

Mercury released to envirorment as a 
result of container breakage 

Relea se of miscellaneous dangerous or 
hazardous chemicals caused by breech or 
spilling of container 

Factors 

1. Small quantities 

2. Contained in glass containers 
that are subject to breakage 

3. Possibility for existence es 
mixed waste 

4. During o&o of 108-B, a 
significant quantity of mercury 
was stolen end never recovered 

5. Mercury switch found 

1. Small quantities 

2. No pathways (e.g., drains) were 
noted near chemical containers 

3. Material would be contained in 
building in the event of a 
spill 

4. Ethylene glycol lines may 
contain residue 

Risk 
assessment 

c-c 

111-3 
111-3 

111-3 
111 ·3 

L-C 

0/D 

D/D 

Total risk 

Now 

111 -3, D 
Negl i. 

111-3, D 
Negl i. 

10 Years 

111·3, D 
Negl I. 

111 · 3, D 
Negli. 

:c 
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I 
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Table Cl-30. 116-KE Reactor Exhaust Stack. 
Risk evaluation sumll!ry sheet Risk Total risk 

assessment 

Heu rd Loe at ion Potential accident Factors c-c L·C Now 10 Years 

None -- -- -- --
-- No potential accidents identified --
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n ...... 
I 

N ...... 
\0 

Hazard 

Struck by or 
str ikinQ 

Loe at ion 

lnsi~ build ing 

T bl a e Cl 31 - 117 KEE h - X aus 
Risk evaluation SUITT\8ry sheet 

Potential accident 

Person is struck by collapsing roof or 
walls 

t A' 1r F. lt l er B . ld. Ul mg. 

Factors 

1. ~alls and roof show signs of 
cracking 

2. Large snow load or seismic 
force could cause roof or wall 
to col lapse 

3. Metal covers are difficult to 
open for access into area 

Risk Total 
assessment 

c-c L-C Now 

--

-/II -/D 

risk 

10 Years 

II, D 
Minor 
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n ...... 
I 

N 
N ...... 

Hazard 

Falling 

St ruck by or 
s tr iking 

Locat i on 

Roof 

I ns i de bu i l di ng 

T bl a e C 1 32 -

Ris k eva luation SUTITl8ry sheet 

Potential accident 

Person falls through deteriorated 
wooden roof 

Person s truck by collapsing roof 

93 tt301i· ~ .. 1935 

- a 1ge 1702 KE B d H ouse. 

Factors 

, . No access to roof, but building 
is not tall and no barricade 
exists around building to 
prevent placing ladder for roof 
access 

2. Roofing in very bad condition 

1. Condenned; no access al lowed 

2. Snow load or seismic force 
could cause collapse 

3 . Roofing in bad condition 

4. No access allowed to building 

Risk Total 
assessment 

c-c L-C Now 

I, D 
Minor 

1/1 0/C 

II, E 
Negl i. 

11/11 E/0 

risk 

10 Years 

I, C 
Serious 

II, D 
Minor 

:c 
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Table Cl-33. 1713- KER Warehouse. 
Risk evaluation SLfffllllry sheet Risk. Total risk 

assessment 

Hazard locet ion Potential acc ident Factors C·C L·C Now 10 Years 

No hezerds . . .. . . .. -- -- --
identified 
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Hazard 

Fa l I ing 

n ...... 
I 

N 
N 
u, 

Loe at ion 

General to al 1 
I ocat ions 

Storage and 
trans fer areas 
(not included i n 
risk evaluation) 

Pr ocess arpe: 

llork and fan 
area s, northeast 
side of roo f 

Al I mete I ladders 
throughout 
facility 

Table Cl -34. 105-KW Reactor Building. (17 sheets) 
Risk evaluation surrnary sheet 

Potential accident 

Person fells through damaged roof panel 
while on roof 

Person falls through damaged roof panel 
wh i I e on roof 

Person fells while clirrbing ladder 

1. 

2. 

3. 

4. 

5 . 

6. 

Factors 

1some roof panels are in 
deteriorated condition 
1Access doors to roof from 
inside building ere not posted 
with danger signs or locked 

Twelve roof panels (corrugated 
asbestos -cement sheets) are 
deteriorated end cracked with 
large deflections in storage 
basin 

Three cracked roof panels in 
transfer area 

Five roof panels t~rarily 
shored using plywood with 
unistrut end conduit as 
supporting merrbers 

One roof panel is damaged at 
"C" elevator (12 - in. by 24-in. 
area missing) 

Heavy rein leakage through 
creeks in inner control rod 
room roof 

Three roof panels, partially 
supported by small dimension 
pipes and plywood panels on 
unistruts carrying electrical 
wire 

7. Four panels over room located 
at 3rd level with cracks in 
longitudinal direction, one 
panel with transverse cracks 

8 . Heavy leak in process area 

9 . Ladders are not constructed to 
current safety standards 

10. Lighting is poor 

11. Host of the ladders are in 
control led zones 

Risk 
assessment 

c-c L-C 

1/1 D/D 

IV/IV E/E 

1/1 C/C 

1/1 D/C 

Total risk 

Now 

I, C 
Moderate 

10 Years 

I, C 
Moderate 
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n 
I 

N 
N 
en 

Hazard 

Falling (cont . ) 

Struck by or 
striking 

Location 

Struck by hazard 
in ge~ral 

Storage ard 
transfer areas 
(no t included In 
risk evaluat ion ) 

Process area 

llork and fan 
areas , northeast 
side of roof 

Table Cl -34. 105- KW Reactor Building. (17 sheets) 
Risk evaluation SLITfllBry sheet 

Potential accident 

Person struck by collapsing roof 

Factors 

12. Ladders ere not locked out to 
prevent use (around reactor) 

2Roof is leaking badly in e few 
places 
2Most of the ceiling 
material is not concrete 
but e lighter asbestos
cement type materiel 
fabricated in corrugated 
sheets 
2snow loading will increase 
chance of roof or wall collapse 
2A seismic event would initiate 
roof or wall collapse 

1. Twelve roof panels (corrugated 
asbestos-cement sheets) 
deteriorated and cracked with 
large deflection in storage 
basin (same as falling) 

2. Three cracked roof panels 
(corrugated asbestos-cement 
sheets) in transfer area (same 
es falling) 

3. Five roof panels (corrugated 
asbestos-cement sheets) 
ten-porerily shored using 
plywood with unistrut end 
conduit as supporting metrbers 
(same as falling) 

4. One roof panel damaged at "C" 
elevator (12-in. by 24-in. area 
missing); (same as felling) 

5. Three roof panels partially 
supported by smell dimension 
pipes end plywood panels on 
unistruts carrying electrical 
wire (same as falling) 

Risk Total 
assessment 

c-c L-C Now 

-- -- --

11, 0 
Minor 

11/11 C/B 

IV/IV E/0 

11/11 0/0 

risk 

10 Years 

--

II, 0 
Minor 
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n ...... 
I 

N 
N ......, 

Hatard 

Struck by or 
striking (cont.) 

Drowning/ 
suffocation 

Location 

Global to 
fecil ity 

Mechanical 
equ ipment 
through out 
f BC i l i ly 

Mezzan i ne over 
sl.OOly fen area 

Global throughout 
building 
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Table Cl -34. 105-KW Reactor Building. (17 sheets) 
Risk evaluation surrnary sheet 

Potential accident 

Person injured by striking projections 
from floors, wells, or ceilings 

Person struck by equipment that is 
inadvertently ene r gi zed 

Person places hand into rotating 
equim1Pnt end suffers injury 

Person enters confined space end is 
overcome by gases or lack of oxygen 

Factors 

6. Four panels over 3rd level room 
with cracks in longitudinal 
direction; one panel with 
transverse cracks (same es 
falling) 

7. Housekeeping is poor in areas 
inspected. 

8. One portion of facility is 
normally occupied (basin) 

9. There is no lighting in many of 
the areas that were inspected 
(mostly zone areas) 

10. Mechanical equipment not 
visibly disconnected from power 
source 

11. labeling of electrical circuits 
and energy paths inaccurate or 
nonexistent 

12. No visible discomects near 
equipment 

13. Operating con-.,ressor Is 
inadequately guarded 

1. Many confined spaces exist in 
the building, both above- and 
belowgrade 

2. There is evidence of oxidation 
end water accUTUlation 

3. Sarrples of confined space 
atmospheres showed no problems 

4. Building has lack of 
ventilation 

5. Most of the confined spaces in 
the building were not entered 
or checked 

6. Cond i tions can change at any 
given time 

Risk 
assessment 

c-c L-C 

11/11 D/D 

11/11 E/E 

11/11 E/E 

1/1 D/D 

Total risk 

Now 

I, D 
Minor 

10 Years 

I, D 
Minor 

s: 
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n 
I ~ N 

co 

H11urd 

Drowning/ 
suf foc11t ion 
(cont . ) 

Electrical shock 

Loc11t Ion 

.. 

General to 
f 11c 111 ty 

ijal I of stairwell 
below grade 
level, near 
electr ical nf' l 
"V" 
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Table Cl-34. 105- KW Reactor Building. (17 sheets) 
Risk evaluation surmary sheet 

Potential accident Factors 

-- 7. Confined spaces are not 
identified 

3Most circuits and breakers in 
the facility are unidentified 
or incorrectly identified 
3ereakers providing fault 
protection may not trip because 
of age and lack of maintenance 
3ereakers that are off may be 
turned on resulting in 
corrponents that were de-
energized becoming energized 
3Persons are continually 
present in some areas while 
other areas are not normally 
occupied 
3rhe 105-Kij Facility is in 
better overall condition 
electrically than other 105 
facilities that have been 
inspected, including 105-KE 
Facility 
3rhe good condition of the 
building, and the isolated 
nature of the electrical 
hazards allow elimination of 
these hazards with simple fixes 

Person receives shock by coming into 1. 16/2 type 11s11 flexible cord 
contact wi th energized gut t e r created exits between gutter and cover 
by fault from damaged fl exi ble cord 

2. Cover has been tightened, 
pinching the cord 

3. Pressure and age, as well as 
cable movement, may cause 
insulation failure and 
resulting fault 

4. Cable is energized 

Risk 
assessment 

c-c l·C 

-- --

1/1 D/C 

Total 

Now 

--

I, C 
Serious 

risk 

10 Years 

--

I, C 
Serious 
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n ..... 
I 

N 
N 
\.0 

Hazard loc11t ion 

Electrical shock Ground level 
(cont. ) hallway, wes t 

entrance to 
reacto r front 
face 

Exposure to 
r adiation 

Top of reac tor 
core , eas t side, 
ne ar arrt>er 
wa rn ing I ight 

Eas t s i de of 
r" ac t or, under 
s ta ir cas e f rom 
t op of r eactor 
cor e he l I way, 
below equ ipment 
mount ing r ack 

Table Cl-34. 105- KW Reactor Buildinq. (17 sheets) 
Ri sk evaluation sUT1118ry sheet 

Potential accident 

Person rece ives shock by contacting 
exposed energized cOIJl)Onent during 
rela"°" ing or relocating la"°" 

Pers on contac t s energ i zed conductors at 
exposed ends during maintenance work 

Person rece ives shock by contacting 
ene rgi zed conducto r s while pe r fo rming 
mai ntenance, inspection, or further 
equipment r emoval as a result of 
insulation fa i lure 

Person exposed to external ionizing 
rad i ation 

Factors 

5. Bulb in fixture of portable 
halogen floodlight stand Is 
broken 

6. There is no guard on front of 
le"°" fixture 

7. Fixture is energized 

8. A 4-in. junction box (wall 
mounted) has wires hanging out 

9. No cover exists 

10 . Wires have been cut, exposing 
conductors 

11. Conductors are assuned to be 
energized 

12. Energized wiring is coiled with 
miscellaneous cables below 
wall-mounted cabinet where 
equipment has been removed 

13. The nurber of coiled wires 
creates confusion about which 
wires may be energized and 
which are not 

1. Predominantly low (<20 111!/h) 
exposure rates 

2. Moderate to high exposure rates 
exist in the inmediate vicinity 
of the inner and outer control 
rod rooms, reactor rear face, 
mezzanine end top of reactor 
vertical safety rod actuators, 
and laundry carts 

3. Energetic ganma emitters 
possible in inmediate vicinity 
of activated structures; e.g., 
such as graphite pile and 
bioloAical and thermal shields 

Risk 
assessment 

C·C L·C 

1/1 0/0 

1/1 0/0 

1/1 C/C 

11/11 C/C 

Total risk 

Now 

II, C 
Moderate 

10 Years 

II, C 
Moderate 

:E 
:c 
n 
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n .,_ 
I 

N 
w 
0 

Huard 

Exposure to 
radi11t ion 
(cont . ) 

Exposure to 
asbestos 

Location 

Inner and outu 
control r od room 

Front face of 
react or 

Ball 3• equij:fnt'nt 

)( - 1 l eve I 

Mui t iple 
potential 
locations 
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Table Cl -34. 105-KW Reactor Building. (17 sheets) 
Ri sk evaluation sUTJMry sheet 

Potential accident 

Person exposed to rad ioactive material 
by inhalation ingestion or absorption 

Person inhales friable asbestos; 
potential exists for asbestos related 
illness in the future from such 
exposure 

Factors 

4. Approximately 67 locations 
identified with exposure rates 
>20 rri!/h or> twice background 

5. There is a lack of labeling and 
posting 

6. Present postings are inaccurate 

7. Some postings are out of date 
because of changes in posting 
requirements 

8. Many unexpected discreet 
sources of exposure exist 
(surprises) 

9. Some locations read 50 rri!/h up 
to 4 R/h 

10. Only occurs from resuspendable 
material 

1. Building partially occupied by 
workers 

2. Ninety-five percent of facility 
insulation in good shape, some 
isolated instances of 
degradation 

3. Uncertainty concerning which 
materials contain asbestos 

4. Friable material requires 
disturbance for release 

5. Some areas are posted for 
friable asbestos hazard 

6. There is no evidence of an 
asbestos abatement program 

Risk 
assessment 

c-c L-C 

-- --

IV/IV 0/0 

IV/IV 0/0 

Total risk 

Now 

IV, 0 
Negl i. 

10 Years 

IV, 0 
Negl f. 

E 
::c 
n 
I ,.., 

-0 
I 

0 
0\ .... 
'° 
< 
0 
r
e 
3: ,.., 
w 



n ..... 
I 

N 
w ..... 

Haurd 

EKposure to 
asbestos (cont . ) 

Eapos ur e to lead 

Locat ion 

Specific 
l ocet ions: 

llork 11re11 

Supply fa n area 

Valve p i t 

11 D11 t- lt-v at or 
~ha f t room 

[ ahau~t fan room 

Specif ic 
locat ions : 

Top of reac tor 

"0" elevator 
dr ive platfo rm 

Oute r control rod 
room 
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Table Cl -34. 105- KW Reactor Building. (17 sheets} 
Ri sk evaluation sU1TI1Bry sheet 

Potential ac c ident 

Person inhales lead dus t 

Factors 

7. Some construction meterials 
such as roof penels are known 
to contain asbestos but are not 
classified es friable 

8. Piping insulation along walls 

9 . Piping insulation 

10. Piping insulation 

11. Piping insulation 

12. Piping insulation 

1. Oxidation exists on lead bricks 

2. Persons must hendle lead as 
required by regulatory 
requirements to control it 

3. Most lead is in radiation zones 

4. Leed oxidation rates found to 
be lerger than initially 
expected 

5. Lerge quantities of lead 
observed 

6. Sensitivity to lead exposure 
varies 

7. lead sheet on floor 

8. Contaminated lead bricks 

9. Lead brick cave ITIOI.Flted on 
wheels and lead shot in 2-ga l 
pail 

Risk 
assessment 

c-c L-C 

IV/IV 8/8 

Total risk 

Now 

IV, 8 
Minor 

10 Years 

IV, 8 
Minor 
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n 
I 

N 
w 
N 

Hazerd 

Exposure to lead 
(cont . ) 

Exposure to 
mercury 

locat ion 

Inner cont rot rod 
room 

f i rst s ta lrvel I 
l and ing of 
Safll)I ing room 

Safll) I i ng room 
north of rea r 
fe c e 

X · 1 level 
i r r ad i at I on te s t 
f ac 11 i ty 

X· 2 level 
i r rad i at ion tes t 
facility 

Genera I 

Specific 
locations : 

East end of 
mezzanine level 
in fan room 

Exhaust fan room 

Table Cl-34. 105- KW Reactor 
Risk evaluation sUTTTlllry sheet 

Potential accident 

--

Person exposed to mercury from 
ingestion or absorption 

Building. (17 sheets) 

Factors 

10. Fourteen lead bricks and lead 
lined cave located near 
entrance to imer control rod 
room 

11. Seven lead bricks, lead sheet 
on 3rd level of inner control 
rod room 

12. Approximately 50 lead bricks on 
4th level of inner control rod 
room 

13. Lead bricks 

14 . Lead br i clcs and peeling lead 
pa i nt 

15. Nunerous lead bricks and lead 
sheet 

15. Two pi Les of lead bricks and 
lead shield ing 

1. Small quantities 

2. Contained in glass containers 

3. Possibility for ex istence as 
mixed waste 

4. Ouring O&o of 108-B Building, a 
significant quantity of mercury 
was stolen and never recovered 

5. Mercury switch 

6. Mercury switch 

Risk Total 
assessment 

c-c l·C Now 

-- -- --

IV, E 
Negl I. 

IV/IV E/E 

risk 

10 Years 

--

IV, E 
Negl I. 
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n ....... 
I 

N 
w 
w 

Hazard 

Exposure to 
mercury (cont.) 

Exposure to 
mi scel I aneous 
chemicals 

Locat ion 

Vertical safety 
control rod dr ive 
uni ts, top of 
reactor 

"0" elevator 
drive un i t 

X-2 level 
i rradiation test 
fa c il i ty 

Speci f i c 
locations : 

Cor r idor between 
contro l room and 
IC Basin 
operations area 

Table Cl - 34. 105-KW Reactor 
Risk evaluation surrnary sheet 

Potential accident 

.. 

Pe r son exposed to unknown or known 
haza rdous chemical s th r ough inhalat ion, 
inges t ion, or abs orpti on from breach of 
containe r 

Building. (17 sheets) 

Factors 

7. Mercury switches on vertical 
safety control rod drive units 

8 . Two mercury switches 

9 . Mercury switch 

1. Fae i l i ty is partially occupied 

2. The materials may be more or 
less stable depending upon age 
and chemical makeup 

3. Few chemicals in facility 

4. Exposure requires loss of 
chemical containment 

5. Person IILISt come in contact 
with material 

6. Process of collecting and 
staging material increases 
possibility of exposure 

7. Some materials are unknown 

8 . Ethylene glycol is a hazardous 
material that can break down 
into other hazardous materials 

9. Several 55 -gal drll!IS being 
prepared for packaging 
hazardous waste were staged 
together; however, the 
materials are inc°""9tible 
based on the markings 

Risk Total 
assessment 

c-c L·C Now 

-- -- --

II, D 
Minor 

11/11 D/D 

risk 

10 Years 

--

II, D 
Minor ~ 
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n 
I 

N 
w 
~ 

Hazard 

Exposure to 
miscellaneous 
chem icals 
(cont . ) 

Exposure to 
b iological 
haza rds 

Loe at i on 

fan rocrn 

Valve p i t 

Sa,rpl e rocrn north 
of rear face 

Glob&l to 
he i 11 ty 

locat ed 
th roughout the 
fe e I l I ty 

Table Cl -34. 105-KW Reactor Building. (17 sheets) 
Ris k evaluation SUTJT\llry sheet 

Potential acc ident 

Person exposed to dus t s frcrn bi rd guano 
end dead animal s ; cont racts disease 
(thi s Item located primarily in 
radiation zone ) 

Person exposed to insect bites and 
st ings, rodent bites, and snake bites 

Factors 

10. Facility contains spray paint, 
carbon, acetone, cleaning 
agent, and flaked graphite 

11. Chemical residue on hot water 
circulation purp 

12 . One small can of molysulfide 
lubricant 

13. Piping contains ethylene glycol 
residue 

14. Oily residues of unknown 
c~sition 

Low frequency accidents have 
significant consequences 

High frequency accidents have small 
consequences 

NOTE: Events that are serious in 
nature are of lower probability. 
Likewise, events that are minor in 
effect are of higher probability. 

1. Presence of spiders, wasps, 
etc. is seasonal 

2. Hazards are found in radiation 
zone areas 

3. Mouse bites (rodents) may have 
occurred in past 

4. Snakes have been found in the 
buildings, including 
rattlesnakes 

5. Activities for cleanup and 
maintenance occur where hazards 
exist 

Risk 
assessment 

c-c l·C 

--

11/11 C/C 

IV/IV A/A 

Total risk 

Now 

11, C 
Moderate 

10 Years 

II, C 
Moderate 
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n 
I 

N 
w 
V, 

Hau rd 

Ten-perature 
extreml!s 

Fire 

Location 

General 

IJork eree 

First room to the 
left, south of 
main entrance 

Global to 
faci Ii ty 
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Table Cl-34. 105-KW Reactor Building. (17 sheets) 
Risk evaluation Slml\8ry sheet 

Potential accident 

Person experiences heat exhaustion 

Person expe r iences hypothermia 

Person exposed to fire from coobustible 
materials 

Person exposed to fire caused by 
electrical fault 

Factors 

1. Seasonal 

2. Dependent on ventilation 

3. Hanford Site has a history of 
this problem occurring 

4. Hazard depends on the type of 
work being performed 

5. Can be controlled by limiting 
exposure 

6. Activities that require concern 
about temperature extremes are 
not performed frequently 

7. Worker has some awareness of 
hazard 

8. Low temperatures occasionally 
occur on the Hanford Site 

1. Twenty large wooden crates 

2. Spider web acclm.llation on 
lights 

3. Little or no preventative 
maintenance is performed on the 
breakers 

4. Breakers that ere not 
maintained are more likely to 
fail to clear faults 

5. If faults are not properly 
cleared, fires can result 

6. Some areas of the facility have 
limited exit access 

7. There is no fire protection or 
suppression system in the 
facility 

Risk 
assessment 

C·C L·C 

11/11 C/C 

11/11 0/D 

11/11 0/C 

Total 

Now 

II, C 
Moderate 

II, D 
Minor 

risk 

10 Years 

II, C 
Moderate 

II, C 
Moderate 
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I 

N 
w 
O'I 

Hazard 

Fire (cont . ) 

Explosions 

Release of 
radioact ive 
mate ri el 

Loe et Ion 

General 

Front fece work 
area 

Inner control rod 
room 

Outer control rod 
room 

General to 
build i ng 
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Table Cl - 34. 105- KW Reactor Building. (17 sheets) 
Ri sk evaluation sUT111Bry sheet 

Potential accident 

Person i s in jur ed by chemical explosion 

Spread of contam ination by stormwater 
BCCUTJJlat ion 

Spread of contaminat i on by biological 
agent (e . g. , birds and mice) 

Factors 

8. Many areas have little or no 
conb.Jstible materiel 

1. Some unknown chemicals exist in 
the fecil i ty 

2. Requires nultiple factors for 
en explosion 

3. Movement of chemicals occurs as 
pert of the cleanup effort 

4. It is not clear whether the IIHC 
policy on unknown chemicals is 
fol lowed 

5. Only e few chemicals wi II 
create this cond i tion 

1. llater leaking into area 

2. From inside building no obvious 
pathways to outside 

3. Significant volumes of 
radioactive materiel contained 
in wooden boxes, 55-gel drlfflS, 
end plastic begs 

4. Forty to fifty 30-gal drlfflS 
containing boron bells 

5. Contents of one 30-gel drum 
unknown 

6 . Large wood box containing 
radioactive waste 

7. Most contamination has limited 
mobility because it is part of 
the stable matrix 

8. Bird and rodent debris in 
evidence; birds found roosting 
in HVAC uni ts 

Risk 
assessment 

c-c 

1/1 

I II -3 
I 11 ·3 

111-3 
I 11 · 3 

L·C 

E/E 

0/0 

0/0 

Total risk 

Now 

I, E 
Negli. 

111·3, 0 
Negl i . 

10 Years 

I, E 
Negl i. 

111-3, 0 
Negli. 
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n ._. 
I 

N 
w ....., 

Hazard 

R,l,ase of 
radioactive 
met,r iel (cont.) 

Release of 
asbestos 

location 

--

Stor119, room l 
of f Wt"S t rE"8r 

s ta ir wel I 

Gene r al 

Some specific 
locations: 

llork area 

Supply fen area 

Valve pi t 

Table Cl-34. 105-KW Reactor 
Risk evaluation sUTJTl8ry sheet 

Potential accident 

--

Re l ease of asbestos caused by 
distur bance of friable insulation on 
pip ing 

93 t]0~· ! .. 1951 

Building. {17 sheets) 

Factors 

9. No history of contamination 
outside building vie this 
pathway 

10. Radiation zone areas exhibit 
low levels of smearable 
contamination 

11. The design of the 105-KE and 
105-KII facilities contribute to 
less smearable contamination 
when COll1)8red with other 
105 feci l it i es 

12. Less evidence of biological 
intrusion was observed at 
105-KII then at other reactors 

13. Dead bi rd found 

14 . There is no historical evidence 
of contamination spreed by 
biological agents from this 
facility 

,. Potential for large quantities 

2. Most p1p1ng still has 
insulation in place and is not 
in a friable form 

3. Insulation RJ.Jst be disturbed in 
order to get release 

4. An escape path RJ.Jst be present 
and very few paths were evident 

5. Piping insulation along walls 

6. Piping insulation 

7. Piping insulation 

Risk Total 
assessment 

C·C L·C Now 

-- -- --

111-3, D 
Negl i. 

111-3 0/0 
111-3 

risk 

10 Years 

--

111-3, 0 
Negl i. 
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n 
I ~ w 

CX) 

Hazard 

Release of 
asbestos (cont.) 

Release of lead 

Location 

"0" elevator 
shaft room 

E1<haust fan room 

General 

Specific 
locations: 

Top of reactor 

11 0 11 elevator 
drive pl at form 

outer control rod 
room 

Inner control rod 
room 

First stairwell 
landing of 

._ _______ ....... _s_a,IJ'l i ng room 
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Table Cl-34. 105- KW Reactor Building. {17 sheets} 
Risk evaluation sUTJll8ry sheet 

Potential accident 

Release of lead by theft or sabotage 

Factors 

8. Piping insulation 

9. Piping insulation 

1. Lead bricks used for shielding 

2. Bricks are movable and program 
is in place to inventory 

3. Most lead is in radiation zones 

4. Most lead is in remote areas 

5. Potential exists for lead and 
radionuclides (mixed waste) 

6. Theft unlikely because of 
weight 

7. Intrinsic value (relocation) 

8. Lead sheet on the floor 

9. Contaminated lead bricks 

10. Lead brick cave mounted on 
wheels and lead shot in 2-gal 
pail 

11. Fourteen lead bricks and lead· 
lined cave located near 
entrance to inner control rod 
room 

12. Seven lead bricks and lead 
sheet on 3rd level of inner 
control rod room 

13. Approximately 50 lead bricks on 
4th level of inner control rod 
room 

14. Lead bricks 

Risk 
assessment 

C·C L·C 

II 0/0 
111 ·3 

Total risk 

Now 

111·3, D 
Negli. 

10 Years 

111·3, D 
Negl I. 
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n ....... 
I 

N 
w 
\0 

Hazard 

Release of lead 
(cont.) 

Release of 
mercury 

Loe et ion 

S~llng room 
north of rear 
face 

X- 1 level 
i rradi at ion test 
facil i ty 

X-2 level 
ir r ad i at ion test 
facility 

Spec i fic 
locat ions : 

East end of 
mezzanine level 
in fan room 

Exhaust fan room 

Vertical safety 
control rod dr ive 
uni t s , top of 
reactor 

11 D11 elevator 
drive unit 

X-2 level 
i r radiation test 
facil i ty 

Table Cl-34 . 105-KW Reactor 
Risk evaluation sUTITl8ry sheet 

Potential accident 

--

Me rcury releas ed to envirorrnent from 
t heft or sabotage 

Mercury rel ea sed to envirorrnent as a 
result of conta ine r br eak age 

Building. (17 sheets) 

Factors 

15. Lead bricks and peeling lead 
paint 

16. Nunerous lead bricks and lead 
sheets 

17 . Two piles of lead bricks and 
lead shielding 

1. Small quantities present 

2. Contained in glass containers 
that are subject to breakage 

3. Possibility for existence as 
mixed waste 

4. During D&o of 108-B Building, a 
significant quantity of mercury 
was stolen and never recovered 

5. Mercury switch 

6. Mercury switch 

7. Mercury switches on vertical 
safety control rod drive uni ts 

8 . Two mercury switches 

9. Mercury switch 

Risk Total 
assessment 

c-c L-C Now 

-- -- --

111 -3, D 
Negl i. 

111-3 D/D 
111-3 

risk 

10 Years_ 

. -

111-3, D 
Negli. E 
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n ...... 
I 

N 
~ 
0 

Hazard 

Release of 
petroleun 
products 

Location 

Specific 
I ocet ions : 

Valve pit 

Exhaust fan room 
adjacent to valve 
pit 

X· 1 level 
irradiation test 
f BC i l i ty 

"0" elevator 
drive unit 

"C" elevator 
drive unit 

Outer control rod 
room 

Crane over 
reactor block 

East mezzanine 
level of fan room 

Southwest corner 
of fan room 

Table Cl-34. 105-KW Reactor Building. (17 sheets) 
Risk evaluation sllllTl8ry sheet 

Potential accident 

Failure of seals, piping, equiJX11ent, 
etc . resulting in release inside end 
outside of building 

Factors 

1. Oil already released inside 
building in some pieces; 
indications exist of current 
leakage 

2. Smell quantities of oil in most 
sources 

3. Oil in radiation zones hes 
potential of being designated 
as mixed waste 

4. The chance of oil leaking 
outside building is remote; 
this facility is in better 
shape than other 105 buildings 
that have been inspected 
(except 105·KE) 

5. Oil is leaking from valve 
actuator and other equiJ:rllent 

6. Oil resiwe from diesel engines 
and cent ri fuge 

7. Oil in inline oiler 

8. Oil is leaking from drive unit 

9. Oil is leaking from drive unit 

10. Oil is leaking from control rod 
drive equipnent 

11. Oil on top of unit floor 
leaking from overhead crane 

12. One-gal container of COlll>ressor 
oil 

13. "Red Oil" in gauge 

Risk 
assessment 

c-c 

111-3 
111-3 

L-C 

0/0 

Total risk 

Now 

111-3, 0 
Negli. 

10 Years 

111-3, 0 
Negl I. 
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Table Cl - 34 . 105- KW Reactor Building. (17 sheets) 
Risk eva lua t ion surrnary sheet Risk 

assessment 
Total risk 

Hazard 

Release of 
petroleun 
products (cont.) 

Relea se of 
misc ellaneous 
chem ic a ls 

l oce ti on 

Exhaust fan room 

Southeast co rner 
of t op of reac tor 
block 

North wa l l of 
sa"l)l i ng room 

Specific 
locations: 

Cor r idor between 
cont ro l room and 
l: · Besi n 
operat ions area 

Fen r oom 

Valve pi t 

Slllfl)le room north 
of rear face 

Global to 
fa ci l i ty 

Pot ential accident 

Rele as e of miscellaneous dangerous or 
hera rdous chem ic als caused by breech or 
spilling of cont a iner 

Factors 

14. Several "Red Oil" gauges 

15 . Oi l is leaking onto floor and 
into drain 

16 . Oi I i s in inl ine oiler 

1. Small quantities 

2. No pathways (e . g., drains) were 
noted near chemical containers 

3. Material would be contained in 
build ing In the event of a 
spi 11 

4. Several 55 -gel druns were being 
prepared for packaging 
hazardous waste 

5. Faci I ity contains spray paint, 
carbon, acetone, cleaning 
agent, end flaked graphite 

6. Chemical residue on hot water 
circulation~ 

7. One small can of molysulfide 
lubricant 

8. Piping contains ethylene glycol 
residue 

9. Oily residues of unknown 
cooposition 

C· C 

111 ·3 
111 ·3 

L·C 

0/0 

Now 

111·3, 0 
Neg Ii. 

~Coomon to all acc idents whe re person falls through damaged roof panels wh i le on roof. 
Coomon to all acciden ts where person is struck by felling roof panel pieces or by 

3col leps ing wel I or r oof . 

O&O = Decontamination and decomnissioning 
HVAC = Heating, ventilation, and air condit i oning 

WHC = Westinghouse Hanford Con.,any 
Coomon t o e ll accidents invo lving shock. 

10 Years 

111·2, 0 
Negl i. 
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93 (!BO't 1.1957 

T bl a e C 1 35 - 110 KW G - as St orage F . 1 . t ac1 l y. 
Risk evaluation s UTITl8ry sheet Risk Total risk 

assessment 

Hazard location Potential accident Factors c-c L·C Now 10 Years 

No hazards - - - - -- -- -- -- --
ident i fied 
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l.n 

Hazard 

Felling 

Struck by or 
striking 

location 

General 

General 

Table Cl - 36. 115- KW Gas Recirculation Building. (2 sheets) 
Ri sk evaluation sUTJ11Bry sheet 

Potential accident 

Person fells through damaged roof 

Person is struck by falling roof pieces 

1. 

2. 

J. 

4. 

Factors 

Roof insulation is deteriorated 

Hazard does not exist in the 
short term but could begin to 
be a problem if no action is 
taken 

Inspection access limited to 
ground level portion of the 
building 

Roof is a concrete slab 

1. Exterior of roof shows 
degradation 

2. Problem does not exist 
currently but could begin to be 
a problem if no action is taken 

J. large snow or seismic force can 
cause roof to collapse 

4. Area is not entered normally 

Risk Total 
assessment 

c-c L-C Now 

--

-/1 -/D 

-/II -/D 

Drowning/ I, D 
suffocation Minor 

Global throughout 
bu i lding 

Person enters confined space and is 
overcome by gases or lack of oxygen 

1. 

2. 

J. 

4. 

5. 

6. 

Many confined spaces exist in 1/1 D/D 
the building, both above- and 
belowgrade 

There is evidence of oxidation 
and water accLmJlation 

Samples of confined space 
atmospheres showed no problems 

Building has lack of 
ventilation 

Most of the confined spaces in 
the building were not entered 
or checked 

Conditions can change at any 
given time 

risk 

10 Years 

I, D 
Minor 

s: 
:I: 
n 
I 

II, D l"T'1 
-0 

Minor I 
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Minor 



Hazard 

Drowning/ 
suffocation 
(cont.) 

Exposure to 
biological 
hazards 

location 

located 
throughout the 
facility 

93 t]OY· ~ .1960 

Table Cl -36. 115- KW Gas Recirculation Building. (2 sheets) 
Risk eveluetion SLffll\8ry sheet 

Potential accident 

Person exposed to dusts from bird guano 
and deed animals; contracts disease 
(th is item located primarily in 
radiation zone) 

Person exposed to insect bites and 
stings, rodent bites, end snake bites 

Factors 

7. Confined spaces are not 
identified 

Low frequency accidents have 
significant consequences 

High frequency accidents have small 
consequences 

NOTE: Events that are serious in 
nature ere of lower probability. 
Likewise, events that are minor in 
effect are of higher probability. 

1. Presence of spiders, wasps, 
etc. is seasonal 

2. Hazards found in radiation zone 
areas 

3 . Mouse bites (rodents) may have 
occurred in the pest 

4. Snakes have been found in the 
buildings, including 
rattlesnakes 

5. Activities for cleanup and 
maintenance occur where hazards 
exist 

6. Building is occupied 
infrequently, but often enough 
for biological hazards to be 
ill'l>Ortant 

Risk 
assessment 

C·C L·C 

11/11 C/C 

IV/IV A/A 

Total risk 

Now 

II, C 
Moderate 

10 Years 

II, C 
Moderate 
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Table Cl -37. 116- KW Reactor Exhaust Stack. 
Risk evaluation SLITlllllry sheet Risk Total risk 

assessment 

Hau rd Loe at ion Potential accident Factors c-c L-C Now 10 Years 

St ruck by or I, 0 I, 0 
striking Minor Minor 

At hc i l i ty Person i s st ruck by fall ing stack 1. Steck exhibits cracking about 1/1 0/D 
6 ft from ground that may 
indicate structural weakness 
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T bl a e Cl 38 - 117 KW Eh - X aus 
Risk evaluation SUTTIIBry sheet 

Hazard Location Potential acc ident 

Struck by or 
st ri king 

Insi de bu i I d ing Person is s t ruck by collaps i ng roof or 
wall s 

93 tr: 30'i· I .1963 

t A' ,r l er Ul ,ng. B . ld . 

Factors 

1. Walls and roof show signs of 
cracking 

2. Large snow load or seismic 
force could cause roof or wall 
to col lapse 

3. Metal covers ar e difficult to 
remove to gain access 

Risk Total 
assessment 

c-c L-C Now 

--

-/11 -/D 

risk 

10 Years 

II, D 
Minor 
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Heurd 

Fell Ing 

Struck by or 
striking 

Loe et I on 

Blind pit outside 
build ing 

Tunnels, north 
part of basement 

I/est side of oil· 
fired steam plant 
&rl'e 

Pipe tunnel 

Valve pit area 

Lower level 
switch gear room, 
southwest corner 

Global 

Table Cl-39. 165-KW Power Control Building. (9 pages) 
Risk evaluation SUTIT18ry sheet 

Potential accident 

Person fells into blind pit while on 
damaged roof slab 

Pe rson falls while clirroing ladder 

Person is struck by falling chunks and 
spl in ters from concrete roof 

Person is struck by falling concrete 
pieces 

Person is struck by falling pipes 

Pe rson trips over projections in floor 

Person bu1l)s into projection 

Factors 

1. Roof of pit is degenerated 

2. Degeneration will continue if 
repair end protection ere not 
provided 

3. Roof eree is not large end 
personnel do not have e reason 
to access pit 

4. Ladder access (3-ft open space, 
12- to 15-ft deep) not properly 
guarded 

1. Roof concrete slab shows 
evidence of significant water 
leakage through creeks, 
including rust stains 

2. Large opening has been made in 
steam plant main floor wall, 
creating weak eree supporting 
roof 

3. Seismic events can cause 
concrete fracturing end failure 

4. Construction joints in tunnel 
leek 

5. ~eter leakage is causing 
deterioration of concrete 

6. Many of the pipe supports in 
the pit show significant rust 
degradation 

7. Two concrete floor pads ere 
broken end have reber 
protruding from them 

8. Facility hes nunerous 
nonserious struck -by-hazards 
created by projections 

9. Lighting in the facility is 
poor 

Risk 
assessment 

c-c L·C 

1/1 D/D 

1/1 E/E 

11/11 -/D 

1/1 ·/D 

IV/IV E/E 

Total 

Now 

I, D 
Minor 

IV, E 
Negl i. 

risk 

10 Years 

I, D 
Minor 

I, D 
Minor 
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Hazard 

Drowning/ 
suf foe at ion 

Electrical shock 

Loc at ion 

Global throughout 
bu i lding 

Tunne ls goi ng to 
105 But ldtng 

Gene r al to 
f BC i I i t y 

Table Cl - 39. 165- KW Power 
Risk evaluation surrnary sheet 

Potential accident 

Pe r son enters conf ined space and is 
ove rcome by gases or lack of oxygen 

Control Building. {9 pages) 

Factors 

1. Many confined spaces exist in 
the building, both above - and 
belowgrade 

2. There is evidence of oxidation 
and water accU11Jlation 

3. Sa"l)les of confined space 
atmospheres showed no problems 

4 . Building has lack of 
ventilation 

5. Host of the confined spaces in 
the building were not entered 
or checked 

6 . Conditions can change at any 
given time 

7. Confined spaces are not 
identified 

8. A chlorine odor was detected in 
basement area near chlorinator 

9. Other individuals were observed 
in the area with no evidence 
that air monitoring had been 
performed 

10. There have been changes 
recently in confined space 
regulations 

*Host circuits and breakers in 
the facility are unidentified 
or incorrectly identified 

*Breakers providing fault 
protection may not trip because 
of age and lack of maintenance 

*Breakers that are off may be 
turned on resulting in 
c~nents that were 
deenergized becoming energized 

Risk Total 
assessment 

c-c L-C Now 

I, D 
Minor 

1/1 D/D 

I, C 
Serious 

risk 

10 Years 

I, D 
Minor 

I, B 
Critical 
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Hazard 

Electrical shock 
(cont.) 

Location 

~es t wall , ground 
fl oor , l'lec t ric al 
r oom 

E I ec t r i c II I room, 
grol.nd floor, 
predominant l y 
6 ft above fl oor 

No rt h-south 
hallway, ground 
floor, just west 
of electrical 
room 

Concrete colll!Tl 
in cont r ol room 

93 fL~O'i· 1.1967 

Table Cl -39. 165- KW Power Control Building . (9 pages) 
Risk evaluation sUTITl8ry sheet 

Potential accident 

Pe rson r!'ce ives shock by contacting 
ene r gi zed conduc tor or equiµnent after 
fu r ther deter ioration of cord 
insulat ion exposes conductors 

Person recei ves shock f r om contact with 
ener g i zed conducto rs exposed by 
insulat ion damage 

Person rece ives shock from contact with 
exposed energized conductors in wall 
mounted clock 

Person receives shock from contact with 
energized conductors exposed by 
insulat ion damage 

Factors 

*Persons are continually 
present in some areas while 
other areas are not normally 
occupied 

*The good condition of the 
building, and the isolated 
nature of the electrical 
hazards allow elimination of 
these hazards with sin.,le fixes 

1. Flexible power cord for battery 
pack is cracked and frayed near 
clafll) at equiµnent case 

2. Location and weight of cord 
subjects deteriorating 
insulation to continued stress 

3. Battery pack is located about 
2 ft above floor on wall rack 
in hallway in front of MCC 

4. Heater circuits are fed by 
nor-metallic sheathed cable not 
installed in conduit 

5. Cable is ifll)roperly secured to 
frame work above MCC with metal 
c ondu i t cl afll)S 

6. Along east wall, cable is 
routed adjacent to ventilation 
dafll)er louver control 
mechanisms without physical 
protection or isolation 

7. The wall ·~ted clock case is 
open, exposing energized, 
uninsulated 120-V wiring and 
terminals 

8. Clock is energized 

9. 120-V heater control circuit is 
routed on surface of concrete 
coliim between 1 ft and 5 ft 
above floor 

Risk 
assessment 

c-c L·C 

1/1 C/8 

1/1 0/0 

1/1 0/0 

1/1 C/C 

Total risk 

Now 10 Years 
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Hazard 

Electrical shock 
(cont.) 

location 

Control room, 
north doorway and 
east wa ll 

Swi !ch gear in 
electrical room 

\lest end of 
bui !ding, ground 
floor, front work 
area of bo il er 

\lest end of 
bui !ding, 
northeast corner 

93 rrn•1i· I .. 196B 

Table Cl -39. 165- KW Power Control Building. (9 pages) 
Risk evaluation Sl.lTIT\8ry sheet 

Potential accident 

Person receives shock from contact with 
energized terminals, or energized 
conductors if insul ation damage occurs 

Person receives shock from contact with 
energized conductors because of 
confus ion concerning breaker status 

Person receives shock from contact with 
energized conductors because of 
insulation failure 

Person receives shock from contact with 
exposed, energized conductors while 
performing maintenance, inspections or 
other work 

Factors 

10. Conductors are nonmetallic 
sheathed cable without physical 
protection 

11. Location of wiring against 
concrete colllll'1 causes high 
susceptibility to damage 

12. \liring is energized 

13. Energized conductors are 
accessible in open device boxes 

14. Conductors are insulated or 
taped 

15. Energized terminals are 
accessible on exposed 
receptacle 

16. Receptacle is hanging from box 
by conductors, subjecting 
insulation to possible damage 

17. Circuit breaker indicating 
lights are not functioning 

18. The nllfber of deactivated 
systems in this switchgear may 
lead to incorrect ass~tions 
about which breakers and 
cl.bicles are in service 

19. Flexible cords providing power 
to devices near front of 
boiler, and behind central 
monitor panel are connected to 
energized receptacles through 
cord caps 

20. The braided covering and 
conductor insulation of the 
cords is deteriorated 

21. The integrity of the insulation 
cannot be assured 

22. Steam flow meter clock drive 
motor is energized 

Risk 
assessment 

c-c l·C 

1/1 0/C 

1/1 0/0 

1/1 0/C 

1/1 0/0 

Total risk 

Now 10 Years 
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Table Cl -39. 165-KW Power Control Building. (9 pages) 
Risk evaluation sUTJT\8ry sheet Risk Total risk 

assessment 

Hazard Location Potential accident Factors c-c L-C Now 10 Years 

Electrical shock -- -- 23. Equipment case is open, -- -- -- --
(cont.) exposing energized terminals 

General Person rece ives shock from contact with 24. Electrical conduit feeding into 1/1 D/C 
observ11t ions energized conductors from insulation outside light is missing cover 

fa i lure and wires are protruding 

25 . Open "J" box in janitor's 
closet 

26. North wall of switch gear room 
has 4160-V breaker test plug 
with open knockout that has 
cable running through it =c 

:I: 
Exposure to IV, D IV, D n 
asbestos Negl i. Negl i. I 

l"T'I 

" Mui t 1pl I" Person inhales fria ble asbestos; 1. Building occasionally occupied IV/IV D/D I 
n po t ential potent i Al exists for as bes tos-r elated by workers 0 

Ol ...... l oc at I on~ illness in th e future from such ..... 
I 

N ex pos ure \0 
l.11 
l.11 2. Ninety-five percent of facility < 

insulation in good shape; some 0 
r 

isolated instances of C: 
degradation 3: 

l"T'I 

3. Uncertainty concerning which w 
materials contain asbestos 

4. Friable material requires 
disturbance for release 

5. There is no evidence of an 
asbestos abatement program 

Specific 
location: 

HVAC room 6. Friable asbestos found in the 
HVAC room 

Exposure to II, D II, D 
mercury Minor Minor 

General Person exposed to mercury from 1. Small quantities 11/11 D/D 
ingestion, inhalation, or absorption 

2. Contained in glass containers 

3. During o&o of 108-B Building, a 
significant quantity of mercury 
was stolen and never recovered 
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N 
u, 

°' 

Heurd 

Exposure to 
mercury (cont. ) 

Exposure to 
miscellaneous 
chemicals 

Location 

Specific 
locations: 

Control room 
middle south wall 

llestern portion 
of basement 

Center of boiler 
room 

Specific 
locations: 

Lower level 
battery room 

Tunnel entry 
area, basement 

Table Cl-39. 165-KW Power 
Risk evaluation sUTJT1Bry sheet 

Potential accident 

.. 

Person exposed to unknown/known 
chem icals thr ough inhalation, 
ingest ion, or absorption from breach 
conta iner 

93 f30'i I 't 1970 

Control Building. {9 pages) 

Factors 

4. Two mercury switches 

5. Mercury spill in western 
portion of building in basement 
that is being cleaned up 

6. Mercury manometer 

1. Facility is partially occupied 

of 

2. The materials may be more or 
less stable depending on age 
and chemical makeup 

3. Few chemicals in facility 

4. Exposure requires loss of 
chemical contairrnent 

5. Person IIUS t come in contact 
with material 

6. Some materials are unknowns 

7. Fifty plus batteries in use 

8. Two S·gal buckets of sodii.n 
hypochlorite being used to 
supply chlorinator 

Risk Total 
assessment 

C·C l·C Now 

. . . . .. 

II, 0 
Minor 

11/11 0/0 

risk 

10 Years 

·-

II, 0 
Minor E 
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93f301i· I. 1971 

Table Cl -39. 165-KW Power Control Building. (9 pages) 

n -I 
N 
u, 
-...J 

HIilard 

Explosions 

Release of 
asbestos 

Release of 
mercury 

location 

General 

Battery room in 
basement under 
electrical room 

General 

Spec if i c 
locations: 

HVAC room 

Risk evaluation surmary sheet 

Potential accident 

Person is injured by chemical explosion 

Release of asbestos caused by 
disturbance of friable insulation on 
piping 

Mercury released to environment from 
theft or sabotage 

Mercury released to environment as a 
result of container breakage 

Factors 

1. Some unknown chemicals exist in 
the facility 

2. Multiple factors were required 
for an explosion 

3. Battery room may have explosion 
potential because of hydrogen 
gas production 

4. It is not c leer whether the WHC 
policy on unknown chemicals is 
fol lowed 

5. Only a few chemicals will 
create this condition 

1. Insulation lllJSt be disturbed to 
be released 

2. An escape path lllJSt be present 
and very few paths were evident 

3. Friable asbestos found in HVAC 
room 

1. Spill has occurred 

2. Contained in glass containers 
that are subject to breakage 

3. During D&o of 108-B Building, a 
significant quantity of mercury 
was stolen and never recovered 

Risk 
assessment 

c-c 

1/1 

111-3 
111-3 

111-3 
111-3 

L-C 

E/E 

0/0 

0/0 

Total risk 

Now 

I, E 
Negl i. 

111-3, D 
Negli. 

111-3, D 
Negl f. 

10 Years 

I, E 
Negl f. 

111-3, D 
Negli. 

111·3, D 
Negll. 
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Huard 

Rel,ase of 
mercury (cont . ) 

Rel,as, of 
pet rot eun 
pr oduct s 

Release of 
mi scel I aneous 
chem icals 

Location 

Specif I c 
locations: 

Control room, 
middle south wall 

11, s t,rn port ion 
of basement 

Boil,r r oom 

Gener II l 

Spec I f ic 
loc at ions: 

Val v, p i t nre a 

Undergrou--d, wts t 
of bu i ld ing 

Lower level 
batttry room 

TUl'Ylel entry 
ar,a, basement 

93 IL30't l .1972 

Ta ble Cl -39. 165- KW Power Control Building. (9 pages) 
Risk evaluation SUTJT\8ry sheet 

Potential accident 

fa i lur e of seal s , p1p1ng, and equ ipment 
r t sulting in re lease ins ide/outside of 
bui lding 

Release of miscellaneous chemicals 
caused by breach or spilling of 
conta iner 

Factors 

4. Two mercury switches 

5. Mercury spill in northern 
portion of building in basement 

6. Mercury manometer 

1. Oil already released inside 
building in some places; 
indications of current leakage 

2. Small quantities of oil in most 
sources 

3. Oil is leaking from valve 
actuators 

4. Underground o i l storage tanks 
may conta in oil residue or 
htels 

1. Small quantities 

No pathways (e.g . , drains) were 
noted near chemical containers 

3. Material would be contained in 
building in the event of a 
spill 

4. Fifty plus batteries in use 

5. Two 5-gal buckets of sodil.111 
hypochlorite being used to 
supply chlorinator 

Risk 
assessment 

c-c 

111-3 
111-3 

111-3 
111-3 

L-C 

0/0 

0/0 

Total risk 

Now 10 Years 

111-3, 0 111-3, 0 
Negl i. Negl I. 

111-3, 0 111-3, 0 
Negll. Negli. 
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Table 
Risk 

Hau rd Location 

Release of .. 
miscellaneous 
chemicals 
(cont.) 

Brine pit, 
outside north 
corner of 
building 

•coomon to all accidents involving shock. 

Cl -39. 165-KW Power 
evaluation sU1111Bry sheet 

Potential accident 

- . 

93 ti: 30'i· I • I 973 

Control Building. (9 pages) 

Factors 

6. Possibility of lead paint on 
roof of north tunnel 

7. Brine pit may contain salt 
residue 

Risk Total 
assessment 

C·C L·C Now 

. . .. .. 

risk 

10 Years 

--

a: 
:I: 
n 
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n ...... 
I 

N 

°' ...... 

Hazard 

Fal I ing 

St ruc k by or 
s t riking 

locat ion 

Roof of 183 
Chemical Add i tion 
Bu i ld ing 

Struck by ha1erd 
in gene ral 

Two rooms 
ad j acent to 
switchgea r r oom 

93 ilBO'i· I • I 975 

Table Cl - 40. 183- KW Facility. (9 sheets) 
Ri sk evaluation surrnary sheet 

Potential accident 

Pe r son fell s wh i le on roof through 
deter iorated roof panels 

*Coomon t o al I accident s where 
per son is s truck by falling roof 
panel p ieces or by collapsing wall 
or roof 

Person is struck by falling ceiling 
t i I e 

Factors 

1. Building roof leaks badly in 
many spots 

2. Continued exposure of water to 
corrugated asbestos-cement roof 
panels will result in 
degradation 

3. Continued leaking will result 
in degradation of roof panel 
support structure (steel beams) 

4. Roof beams already exhibit 
significant rusting 

5. There is no access to roof from 
inside building 

*Roof is leaking badly in 
many places 

*Most of the ceiling 
material is not 
concrete but a lighter 
asbestos-cement type 
material fabricated in 
corrugated sheets 

1. Significant roof leakage has 
occurred 

2. Large areas of cei I ing tiles 
are missing, indicating that 
tiles have fallen before 

3. Light fixtures are providing 
support for any of the existing 
ceiling tiles 

4. Personnel seldom enter this 
area 

Risk 
assessment 

c-c L-C 

1/1 D/D 

IV/IV D/D 

Total 

Now 

I, D 
Minor 

II, D 
Minor 

risk 

10 Years 

I, D 
Minor 

II, C 
Moderate 

:c 
:I: 
n 
I 

fT'1 

" I 
0 

°' ..... 
\0 

< 
0 
r 
C 
3: 
fT'1 
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n 
I 

N 
en 
N 

Hau rd 

Struck by or 
striking (cont.) 

Electrical shock 

Location 

Mein area of 183 
Chemical Add i tion 
Building 

Filter effluent 
t~l 

Ea ~t well, 11111in 
f loor nnt to 3rd 
tnnk 

Electrical room 

General to 
facility 

Main switchgear 
room 

93 IJ01i, 1.1976 

Table Cl-40. 183 - KW Facility. (9 sheets) 
Risk evaluation surmary sheet 

Potential accident 

Person is struck by falling roof panels 
or support "I" beams 

Pe r son is struck by falling concrete 
pieces 

Person is s truck by falling beam or 
concrete pieces because of failure of 
crane support beam when crane is used 

Per son is s truck by falling object 

*Coornon to all accidents involving 
shock 

Person receives shock from contact with 
energized equipment or conductors when 
water shorts out equipment 

Factors 

5. Beams are already rusted 

6. Snow or seismic forces can 
create collapse of part of the 
roof structure 

7. Many cracks in concrete beams 

8. Crane support track is tied to 
cracked concrete beams 

9. Crane is not currently present 

10. 3- in. steel pipe above head 
level is not secured and could 
fal I if moved 

11 . Aluminum 11 111 beam (used to 
support lifting devices) 
secured by a .125 - in. cable on 
each end has been left in the 
room 

*Some circuits and breakers in 
the facility are unidentified 
or incorrectly identified 

*Breakers providing fault 
protection may not trip because 
of age and lack of maintenance 

*Breakers that are off may be 
turned on resulting in 
COfll)Onents that were de· 
energized becoming energized 

1. Significant water leakage 
present in room as evidenced by 
standing water 

2. Roof leakage is allowing water 
to enter switchgear, which may 
cause it to short out 

3. Switchgear is energized 

Risk 
assessment 

c-c L·C 

11/11 0/C 

11/1 I 0/C 

11/11 0/0 

IV/IV 0/0 

1/1 0/0 

Total risk 

Now 

I, 0 
Minor 

10 Years 

I, 0 
Minor 

:IC :c 
n 
I ,.,, 

"'C 
I 

0 
Cl ..... 
'° 
< 
0 
r 
C 
3: ,.,, 
w 



n -I ~ 0-, 
w 

Hazard 

Electrical shock 
(cont.) 

Exposure to 
asbes tos 

Locet ion 

Main floor, 
laboratory 

Mein floor, west 
corridor 

Mult iple 
potent i al 
locat ions 

Specific 
locations: 

Adjacent to 
southeast corner 
of building 

General Inside 
build ing 

93 lt301i· I .. I 977 

Table Cl-40. 183- KW Facility. (9 sheets) 
Risk evaluation sUT11111ry sheet 

Potential accident 

Person receives shock from contact with 
energized equipment or conductors when 
insulation fails. 

Person receives shock from contact with 
exposed energized conductors or 
equipment 

Person i nhales friable asbestos, 
potential exists for asbestos - related 
i llness in the future from such en 
exposure 

Factors 

4. Persomel seldom enter the 
facility 

5. Receptacle box is suspended 
4 ft above floor by vertical 
conduit only 

6. Box contains two energized 
conductors, no blank cover 

7. Conductors ere taped 

8. Well clock installed 
perpendicular to hallway well 
hes one face missing 

9. The contacts for the receptacle 
feeding the remaining clock 
face ere exposed end energized 

10. Exposed contacts ere isolated 
by elevation above floor 

1. Building not occupied by 
workers 

2. Uncertainty concerning which 
materials contain asbestos 

3. Friable materiel requires 
disturbance for release 

4. There is no evidence of en 
asbestos abatement program 

5. Some construction materials 
such es roof panels are known 
to contain asbestos but ere not 
classified es friable 

6. Friable asbestos on piping 

7. Pipes throughout building 

Risk 
assessment 

C·C L·C 

1/1 0/0 

1/1 E/E 

IV/IV C/B 

Total risk 

Now 

IV, C 
Minor 

10 Years 

IV, B 
Minor 

E 
:::c 
n 
I 

l'T'1 
"'t:J 
I 

0 
O'I ...... 
'° 
< 
0 

' C 
3: 
l'T'1 
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Haurd 

Exposure to 
me rc ury 

E> po~ure to 
misc ellaneous 
chNll ic al s 

locat ion 

General 

Speci f ic 
I ocat Ions: 

fe s t wet I in 
bas e-me n t 

Th r oughout 
bu i lding 

Specif ic 
locations : 

Southwes t corner 
roof area 

Table Cl - 40. 183- KW Facility. (9 sheets) 
Ri sk evaluat ion surrnary sheet 

Potent i al accident 

Pe rs on expos ed to mercury from 
inges tion or abso r ption 

Pe rs on expos ed to unknown/known 
hazardous chemicals through inhalation, 
inges ti on, or absorption f rom breach of 
con ta ine r 

Factors 

1. Small quantities 

2. Contained in glass containers 

3. During O&O of 108-B Building, a 
significant quantity of mercury 
was stolen end never recovered 

4. Mercury switch mounted on east 
well of basement 

1. Facility i s not normally 
occupied 

2. The materials may be more or 
less stable depending on age 
and chemical makeup. 

3. Few chemicals in facility 

4. Exposure requires loss of 
chemical containment 

5. Person rrus t come in contact 
with mater !al 

6. Some material s a re unknowns 

7. Ethylene Glycol is a hazardous 
material that can breakdown 
into other hazardous materials 

8. Chemical tank on roof shows 
evidence of leaking 

Risk 
assessment 

c-c L-C 

IV/IV E/E 

11/11 0/0 

Total risk 

Now 

IV, E 
Negli. 

11, D 
Minor 

10 Years 

IV, E 
Negl i. 

II, D 
Minor 

z: 
:::c 
n 
I ,.., 

'"Cl 
I 

0 
O'l .... 
'° 
< 
0 ,-
c: 
3: ,.., 
w 



n ,_. 
I 

N 
en 
Ln 

Hazard 

Exposure to 
miscel leneous 
chemicals 
(cont . ) 

Exposure to 
biolog ical 
hazards 

locet ion 

Brine pit 
11dj11cent to 
southeast cor~r 
of bu i ld ing 

Next to baux i te 
silo outside 
build ing 

Sod i iin d lchromate 
~ ing NJU i~t 

l OC ll! f"d 

t h r ovghout t he 
f BC I I I I y 

Table Cl-40. 183- KW 
Ris k evaluation surrnary sheet 

Potential accident 

.. 

Person expost"d t o an ima l droppings and 
contrac t s d iseas e 

Person expos t"d to insect b i tes and 
stings , rodent b i tes, and snake bites 

Facility. (9 sheets) 

Factors 

9. Residue in brine pit 

10. Thr i ty·gal garbage can located 
next to silo with unknown 
material in it 

11. Chemical residue 

low- frequency accidents have 
s ignif icant consequences 

Hi gh - frequency accidents have small 
consequences 

NOTE: Events that are serious in 
nature are of lower probability. 
likewise, events that are minor in 
effect are of higher probability. 

1. Presence of spiders, wasps, 
etc. is seasonal 

2. Si gnificant quantities of rat 
droppings were observed 

3. One dead bi rd found 

4. Snakes have been found in the 
bu i ldings, including 
rattlesnakes. 

5. Activities for cleanup and 
maintenance occur where hazards 
exist 

Risk 
assessment 

C·C l·C 

.. . . 

11/11 C/C 

IV/IV A/A 

Total 

Now 

. . 

11, C 
Moderate 

risk 

10 Years 

. . 

II, C 
Moderate ~ 

:c 
n 
I 
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n 
I 

N 

°' °' 

Hazard 

T~rature 
extremes 

Fire 

Loe at I on 

Ge~ral 

Office areas 

Table Cl - 40. 183- KW 
Ri sk evaluation surmary sheet 

Potential accident 

Person experiences heat exhaustion 

Pe r son experiences hypothermia. 

Person exposed to fire while 
extingui shing fire in ceiling tile 
material caused by electrical fault 

Facility. (9 sheets) 

Factors 

,. Seasonal 

2. Dependent on ventilation 

3. Hanford Site has a history of 
this problem occurring 

4. Hazard depends on type of work 
being performed and type of 
protective clothing required 

5. Can be controlled by limiting 
exposure 

6 . Activities, such as asbestos 
removal, that require concern 
about t~rature extremes are 
not performed frequently 

7. Worker has some awareness of 
hazard 

8. Low t~ratures occasionally 
occur on the Hanford Site 

1. Significant roof leakage 
saturating ceiling fixtures 

2. Area will dry out when rain 
stops 

3. Water leakage could cause 
potential electrical fault 
problem later 

4. Ceiling tile appears to be 
contiustible when dry 

Risk Total 
assessment 

c-c L-C Now 

II, C 
Moderate 

11/11 C/C 

11/11 D/D 

IV, D 
Negll-

IV/IV D/D 

risk 

10 Years 

II, C 
Moderate 

IV, D 
Negll. 

E 
:c 
n 
I ,,, .,, 
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n ...... 
I 

N 
a, ......., 

Hau rd 

Release of 
asbestos 

Release of 
mercury 

Location 

General 

Speci f ic 
I oc11 t 1on~ : 

Ad J ec en t t o 
sou t hres t cornt'r 
of bu1 (ding 

G t'nt'r II I i n~ i de 
bu• I d ing 

Speci f ic 
locat ions: 

East wall of 
basement 

Table Cl - 40. 183-KW Facility. (9 sheets) 
Risk evaluation surmery sheet 

Potential accident 

Release of asbestos caused by 
disturbance of friable insulation on 
piping 

Me r cury r elea sed to the envirorment 
f rom theft or sabotage 

Me r cury released to the env i rorment as 
a r esult of conta iner breakage 

Factors 

1. Potential for large quantities 

2. Most p1p1ng still has 
insulation in place 

3. Insulation rrust be disturbed to 
get release 

4. An escape path rrust be present 
and very few paths were evident 

5. Friable asbestos on piping 

6 . Pipes throughout building 

1. Small quantities 

2. Contained in glass containers 
that are subject to breakage 

3. During D&o of 108· 8 Building, a 
significant quantity of mercury 
was stolen and never recovered 

4. Mercury switch mounted on east 
wall 

Risk 
assessment 

C· C 

111 ·3 
111 ·3 

111 ·3 
II I ·3 

l·C 

D/D 

E/E 

Total risk 

Now 

111·3, D 
Negl i. 

111·3, E 
Negl i. 

10 Years 

111·3, D 
Negli. 

111·3, E 
Negl I. 

~ 
:z: 
n 
I ,.,, 

-,:, 
I 

0 
a, -1.0 

< 
0 

' C 
3: ,.,, 
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n 
I 

N 
O"I 
ro 

Hazard 

Release of 
petrole1.111 
products 

Release of 
miscel leneous 
chemicals 

location 

General 

Specific 
locat i ans: 

PUTl)ing ~iJ:ment 

Outside building 
on pest side 

Specific 
locations: 

Throughout 
building 

Southwest corner 
roof area 

Brine pit 
adjacent to 
southeas t corner 
of building 

93 fr 30'i· ~ .1982 

Table Cl -40. 183- KW Facility. (9 sheets) 
Risk evaluation SU11Tl8ry sheet 

Potential accident 

Failure of seals, piping, equipment, 
etc . resulting in a release inside and 
outside of the building 

Release o f misc ellaneous dangerous or 
hazardous chemicals caused by breach or 
spilling of container 

Factors 

1. Oil already released inside 
building in some places; 
indications of current leakage 

2. Small quantities of oil in most 
sources 

3. Oil is leaking from pullling 
equipment 

4. Oil is leaking from active 
transformers located outside 
the building 

1. Small quantities 

2. No pathways (e.g., drains) were 
noted near chemical containers 

3. Material would be contained in 
building in the event of a 
spill 

4. Ethylene glycol is a hazardous 
ma ter ial that can break down 
into other hazardous materials 

5. Chemical tank on roof shows 
evidence of leaking 

6. Residue in brine pit 

Risk 
assessment 

C·C 

111-3 
111-3 

111-3 
111-3 

l·C 

CIC 

D/0 

Total 

Now 

111-3, C 
Negl i. 

111-3, D 
Negl i. 

risk 

10 Years 

111-3, C 
Negl t. 

111-3, D 
Neglf. 

-= :I: 
n 
I 

r'1 
-0 
I 

0 
Ol ...... 
'° 
< 
0 
r
e 
3: 
r'1 

w 



Table Cl - 40. 183-KW Facility. (9 sheets) 
Risk evaluation surrnary sheet Risk Total risk 

assessment 

Huard Locat Ion Potential accident Factors c-c L·C Now 10 Years 

Release of Next to beux I te -- 7. Thirty-gallon garbage can -- -- -- --
miscellaneous silo outside located next to silo with 
chemicals bui !ding unknown material in it 
(cont.) 

Sodlun dichromate 8. Chemical residue 
oumlng eouicment 

:IC 
::c 
(""') 

I 
rT1 
""C 
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n 

Hazard 

Fa l l Ing 

St ruck by or 
str i king 

Location 

General 

Outsi~ f!'nct'd 
er e11 , inside 
bui lding 

Ladde r and 
catwalk in 
bu i lding 

Struck by hazard 
in general 

93 f{30't 1.1985 

Table Cl -41. 190-KW Facility. (8 pages) 

Ris k evaluation surrnery sheet 

Potential accident 

Person fells through damaged panel 
wh i le on r oof 

P!'r son fells th r ough damaged f loor 
gra t e 

Person fall s f rom ladder 

*Coomon to all accidents where 
pe r son i s st ruck by fall ing roof 
panel p ieces or by collapsing wall 
or r oof 

Person s t ruck by collaps ing roof panels 

Factors 

1. Evidence of heavy leakage 
present, roof menbrane damaged 

2. Panels currently in good 
condition 

3. Roof access by outside ladders 
only 

4 . Panels ere corrugated asbestos· 
cement construction 

5. Roof panels presently are in 
good condition 

6. Floor grate is damaged with a 
2- in-deflection 

7. This fac i lity is frequently 
occupied 

8 . Distance to basement floor is 
approximately 14 ft 

9 . Ladder is not properly locked 
out 

10. Ladder is in good shape 

*Roof is leaking badly in a few 
places 

*Host of the ceiling 
material is not concrete 
but a lighter asbestos 
cement type material 
fabricated in corrugated 
sheets 

1. Roof menbrane is damaged and 
allowing water leakage 

Risk 
assessment 

c-c L·C 

1/1 E/C 

1/1 8/B 

1/1 0/0 

11/11 E/C 

Total risk 

Now 

I, B 
Critical 

II, E 
Negl I. 

10 Years 

I, B 
Critical 

II, C 
Moderate 

:c 
:I:: 
("") 
I 

l'T'1 
-0 
I 
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Ol .... 
'° 
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0 
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e:: 
3: 
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n 
I 

N 
--...I 
N 

Hazard 

Struck by or 
striking (cont.) 

Drown ing/ 
suffocat Ion 

Electr i cal shock 

locat ion 

Global th roughout 
bu i ld ing 

General to 
facility 

93 tr 30'i ~ .. 1986 

Table Cl - 41. 190- KW Facility. (8 pages) 
Risk evaluat ion SUT1T\Bry sheet 

Potential accident 

Person struck by collapsing roof 
st rue ture 

Per son ente r s confined space and is 
ove r come by ga ses or lack of oxygen 

Factors 

2. Roof panels will degrade with 
continued exposure to water and 
no repair 

3 . Large snow loads or seismic 
forces can create a collapse of 
roof panels that are degraded 

4. long term leakage will cause 
degradation of roof structure 
and eventual failure 

1. Confined spaces exist in the 
building be lowgrade 

2. There is ev idence of 
oxidation/water accU11Jlation 

3. SalJl)les of confined space 
atmospheres showed no problems 

4. Building has lack of 
ventilation 

5. Most of the confined spaces in 
the building were not entered 
or checked 

6. Conditions can change at any 
given time 

7. Confined spaces are not 
identified 

*Most circuits and breakers in 
the facility are unidentified 
or incorrectly identified 

*Breakers providing fault 
protection may not trip because 
of age and lack of maintenance 

*Breakers that are off may be 
turned on, resulting in 
cOIJl)Onents that were 
deenergized becoming energized 

Risk 
assessment 

C·C L·C 

1/1 0/0 

Total risk 

Now 

I, 0 
Minor 

I, 0 
Minor 

10 Years 

I, 0 
Minor 

I, 0 
Minor 

:E 
:c 
n 
I 

l'T1 
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n ...... 
I 

N 

" w 

Hazard 

Electrical shock 
(cont.) 

Exposure to 
asbes tos 

Location 

\lest end of 
bu i !d ing, north 
door (inmediately 
required) 

Nor t h we I l of 
bv1 I ding 

"u l t iple 
potential 
l oca tions 

Table Cl - 41 . 190-KW Facility. (8 pages) 
Risk evaluation SUTIT\8ry sheet 

Potential accident 

Person rece i ves shock by coming in 
contact with exposed energized 
conducto rs or energized door caused by 
damaged insulation 

Person r ece ives shock by com ing in 
contac t wi th conduc t ors or ene rg i zed 
equi~nt du r ing ma intenance of 
ener gized swi t ch or fuse because of 
inadequat e wor king spac e 

Person inhales friable asbes tos; 
potent ial ex ists for asbestos related 
il l nes s in the futu r e f r om such en 
exposure 

Factors 

*Persons are continually 
present in some areas while 
other areas are not normally 
occupied 

1. Flexible cord attached between 
lower left interior corner of 
door and fixed frame for 
powering limit switch has 
broken and frayed insulation 

2. Conductors ere exposed by 
broken end frayed insulation 

3. Cord flexes when door is opened 

4. Disconnect switches are located 
behind heater control panels 

5 . Front access to switches is 
limited by panels and no 
adequate working clearance is 
available 

1. Bui !ding partially occupied by 
workers 

2. Ninety- f ive percent of facility 
insulation in good shape with 
some isolated instances of 
degradation 

3. Uncertainty concerning which 
materials contain asbestos 

4. Friable material requires 
disturbance for release 

5. Very little material appea red 
to be friable 

6. There i s no evidence of an 
asbestos abatement program 

Risk 
assessment 

c-c L·C 

1/1 B/A 

1/1 0/0 

IV/IV 0/0 

Total risk 

Now 

IV, D 
Negl i. 

10 Years 

IV, D 
Negll. 
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Table Cl-41. 190- KW 
Risk evaluation SUTTIIBry sheet 

Hau rd location Potential accident 

Exposure to 
mercury 

General Person exposed to mercury from 
ingestion or absorption 

S~ci f le 
I oc Ill ions: 

[qui i:ment ne11r 
n cent~r of ..... 
I bui ld1ng 

N ....., 
Exposure to -"" miscel l11neous 
chemicals 

f ac I l It y is one Person exposed to unknown or known 
I arge room with hazardous chemicals through inhalation, 
basement ingestion, or absorption from breech of 

container 

Facility. (8 pages) 

Factors 

1. Small quantities 

2. Contained in glass containers 

3. Possibility for existence as 
mixed waste 

4. During D&D of 108·8 Building, a 
significant quantity of mercury 
was stolen and never recovered 

5. Mercury switches 

1. Facility is routinely occupied 

2. The materials may be more or 
less stable depending upon age 
and chemical makeup 

3. Exposure requires loss of 
chemical contairment 

4. Person rrust come in contact 
with material 

5. Many chemicals are stored in 
this facility because of 
quantity; not all have been 
listed in these findings 

6. Some materials are unknowns 

7. Large quantity of 5-gal buckets 
full of a variety of products 
being stored (this facility is 
being used as a storage area) 

Risk Total risk 
assessment 

c-c L-C Now 10 Years 

IV, E IV, E 
Negl i. Neglf. 

IV/IV E/E 

a: 
::c 
n 
I 

rr, 
~ 
I 

0 
Ol ..... 
ID 

11, D II, D 
< Minor Minor 0 
r-
C 

11/11 0/0 3 
rr, 
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93 ti]O'i· 1.1989 

Table Cl - 41. 190- KW Fae i l ity. (8 pages) 
Risk evaluation surrnary sheet Risk Total risk 

assessment 

Hazard Loe at ion Potential acc ident Factors c-c L-C Now 10 Years 

Exposure to -- -- 8 _ Some materials are unknowns; -- -- -- --
miscel la~ous others contain adhesives, roof 
chem icals tars, adsorbents, portland 
(cont_) cement, soda-ash, de- icer, etc. 

9. Many packages are unlabeled. 

10 . Ethylene glycol (a hazardous 
material) 1 ines run throughout 
the building 

T efll)erature 11, C II, C 
extremes Moderate Moderate 

a: 
General Person exper i ences heat exhaustion ,. Seasonal 11/11 C/C :c 

("") 

I 

2. Dependent on ventilation 
,.., 
-,:, 
I 

n 3. The Hanford Site has a history 0 
O'I ..... of this problem occurring ..... 

I 

'° ~ ....... 4 . Hazard depends on type of work 
V, being performed < 

0 

5. Can be controlled by I imi ting 
r-
C 

exposure :J: ,.., 
6. Activities that require concern w 

about t~rature extremes are 
not performed frequently 

7. Worker has some awareness of 
hazard 

Person experiences hypothermia 8. Low t~ratures occasionally 11/11 0/D 
occur on the Hanford Site 

Fire II, D II, C 
Minor Moderate 

Gene ral Person exposed to f ire in cootiust ible ,. Many conbJstibles are stored in 11/11 0/C 
mater ials this facility 

2. Some materials are flanmable, 
such as gasoline or adhesives 

3. Flanmable liquids are not 
stored in an approved manner 

4. A spark source is needed to 
have a fire occur 



93 t]O'i· 1.1990 

Table Cl - 41. 190- KW Facility. (8 pages) 
Risk evel uetion SUTITl8ry sheet 

Haze rd Locat i on Potential accident Factors 

Fi re (cont.) .. -- 5. Roof leek is permitting water 
to wet the crane elect r ical 
system 

6. The crane electrical system may 
be energized 

7. Shorting of the electrical 
system may produce sparks 

8 . Little or no preventative 
maintenance is performed on 
breakers 

9 . Breakers that are not 
maintained are more likely to 
fai 1 to clear faults 

10. If faults are not properly 
n cleared, f i res can result 

, 1. There is no fire protection or 
suppression system in the 
feci I ity 

Exp losi ons 

Gene r al Pe rs on is in jured by chemical explosion 1. Some I.Xlknown chemicals exist in 
the facility 

2. Multiple factors are required 
for an event 

3. There are mater i als stored in 
this facility such as gasoline 
that can support explosions 

4. Gasoline is not correctly 
stored in this facility 

5. Only a few chemicals will 
create this condition 

Risk Total 
assessment 

c-c L-C Now 

-- -- --

I, E 
Negl i. 

1/1 E/E 

risk 

10 Years 

-. 

I, E 
Negli. 
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Table Cl - 41. 190-KW Facility. (8 pages) 
Risk evaluation SI.ITITlllry sheet Risk Total risk 

assessment 

Hazard Locat f on Potential accident Factors C·C L·C Now 10 Years 

Release of 111·3, D 111·3, D 
asbestos Negl i. Negl I. 

General Release of asbestos caused by 1. Building partially occupied by 111-3 D/D 
disturbance of friable insulation on workers 111 ·3 
piping 

2. Ninety-five percent of facility 
insulation in good shape, some 
isolated instances of 
degradation 

3. Uncertainty concerning which 
materials contain asbestos :E 

:I: 
4. Friable material requires n 

disturbance for release I ,.., 
appeared 

~ 
5. Very little material I 

n to be friable 0 
Ol 

I -N 6. There is no evidence of an '° --.J asbestos abatement program 
--.J < 

Release of 111-3, D 111·3, D 0 
r-mercury Neglf. Negll. C 
3: 

Mercury released to envi rorment from 1. Small quantities 111-3 0/D 
,.., 

theft or sabotage 111-3 w 

Mercury released to envi rorment es a 2. Contained in glass containers 
result of container breakage that are subject to breakage 

3. During D&D of 108·8 Building, a 
significant quantity of mercury 
was stolen and never recovered 

Specific 
locations: 

Center of 4. Mercury switches 
building 



n 
I 

N 
--..J 
CX> 

Hazard 

Release of 
oil/petroleun 
prodJcts 

Release of 
miscel la~ous 
chemicals 

location 

Valve pit 

~est of building 

General 

Table Cl-41. 190-KW Facility. (8 pages) 
Risk evaluation SUTTT\Bry sheet 

Potential accident 

Failure of seals, piping, equipment, 
etc. resulting in a release inside and 
outside of building 

failure of tank allows seepage of oil 
into soil 

Release of miscellaneous dangerous or 
hazardous chemicals caused by breach or 
spilling of container 

Factors 

1. Valve actuators in the valve 
pit area are leaking oil 

2. Underground oil storage tanks 
located west of the building 
may contain oil residue or 
heels 

1. Facility is routinely occupied 

2. Exposure requires loss of 
chemical containnent 

3. Many chemicals are stored in 
this facility because of 
quantity--not all have been 
listed in these findings 

4. Some materials are unknowns 

5. Large quantities of 5-gal 
buckets full of a variety of 
products being stored (this 
facility is being used as a 
storage area) 

6. Some materials are unknowns; 
others contain adhesives, roof 
tars, adsorbents, Portland 
cement, soda-ash, de -icer, etc. 

7. Many packages are unlabeled (a 
hazardous material) 

8. Ethylene glycol (a hazardous 
material) lines run throughout 
the building 

Risk 
assessment 

c-c 

111-3 
111-3 

111-2 
111-2 

111-3 
II I-3 

L-C 

0/0 

0/0 

0/0 

Total risk 

Now 

111-2, 0 
Negl i. 

111-3, 0 
Negli. 

10 Years 

111-2, 0 
Negll. 

111-3, 0 
Negl I. 
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T bl a e C 1 42 -

Ri sk evaluation SUTITl8ry sheet 

Heurd Locat ion Potential accident 

falling 

Roof Person fells through deteriorated 
wooden roof wh i le on it 

St ruck by or 
s trik ing 

I ns i de bu I I di ng Pe r son s t ruck by coll apsi ng roof 

1702 KW B d - age H ouse. 

Factors 

, . No access to roof, but building 
is not tall, and there is no 
ba r ricade around the building 
to prevent placing ladder for 
roof access 

2. Roofing is in very bad 
condition 

1. Building conden-ned and no 
access is al lowed 

2. Snow load or seismic force 
could cause collapse 

3. Roofing in bad condition 

Risk Total 
assessment 

c-c L·C Now 

I, D 
Minor 

1/1 D/C 

II, E 
Negl i. 

11/11 E/D 

risk 

10 Years 

I, C 
Serious 

II, D 
Minor a: 

:c 
n 
I 

!'Tl 
""C 
I 

0 
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< 
0 
r
e 
3: 
!'Tl 
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n ..... 
I 

N 
CX> ..... 

Hazard 

Fal I ing 

St ruck by or 
s t r ik ing 

location 

Roof 

I ns i de bu I l di ng 

Table Cl-43. 1714-KW Warehouse. 
Ri sk evaluation surrnary sheet 

Potential accident Factors 

Person fall s through roof while on roof 1. Roofing is in bad condition 

2. No access to roof except by 
portable ladder 

3. Facility not normally occupied 

Person s t ruck by collaps ing roof 1. Roofing is in bad condition 
allowing water leakage 

2. Roof structure is wood 

3. Snow or seismic load could 
cause coll apse 

4. Building not normally occupied 

Risk Total 
assessment 

c-c L-C Now 

I, D 
Minor 

1/1 D/C 

II, D 
Minor 

11/11 D/C 

risk 

10 Years 

I, C 
Serious 

II, C 
Moderate 

:c 
:I: 
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n ~ I 
w 

Hazard 

Fal I ing 

Struck by or 
striking 

locet ion 

Valve protection 
bui I ding 

811~in erf'l!S 

Valve protection 
bui !ding 

Basin areas 

Table C2-l. 205-A Solvent Handling Facility. (4 sheets) 
Risk evaluation SlJTTIIBry sheet 

Potential accident 

Person falls through deteriorated roof 
structure 

Per son falls Into pipe trench 

Person is struck by collapsing roof 
structure caused by snow or seismic 
I oadi ng 

Person is struck by collapsing basin 
walls and/or steel tanks 

Factors 

1. The angle iron portion of the 
steel roof frame is very rusty 

2. low personnel activity in this 
area 

3. No interior or exterior stairs 

4. One story building, could be 
accessed with a portable ladder 

5. No danger postings 

6. No reason to access roof 

7. Restricted area 

8. Missing cover plate at 
northeast basin 

9. The area under the missing 
cover plate was filled with 
water, creating the i~ression 
that no trench was present 

1. Angle iron portion of steel 
roof frame is very rusty 

2. Heavy snow or seismic loading 
can collapse steel roof frame 

3. Very deteriorated circular 
foundations under large tanks 
(TK-P1, TK-P2, TK-P3 and TK-P4) 

4. Heavy snow or seismic loading 
can collapse steel tanks and 
associated walls 

5. Low building acitivity 

Risk 
assessment 

c-c L-C 

1/1 C/B 

11/11 C/B 

11/11 C/B 

11/11 C/B 

Total risk 

Now 

I, C 
Serious 

II, C 
Serious 

10 Years 

I, B 
Critical 

II, B 
Critical 

::c 
:c 
n 
I 

IT1 
~ 
I 

0 
O'I ...... 
U) 

< 
0 
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C: 
3: 
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n 
N 
I 
~ 

Hazard 

Electrical shock 

Exposure to 
rad i ation 

Exposure to 
asbestos 

Exposure to lead 

-

location 

General 

General 

Tanks inside 
bu i lding 

93 fr30'i· I. 2000 

Table C2 - l. 205-A Solvent Handling Facility. (4 sheets) 
Risk evaluation su,rnary sheet 

Potential accident 

Person receives shock as a result of 
contact with energized equipment during 
maintenance or decOOlllissioning 

Person exposed to external ionizing 
radiat ion 

Person exposed to radioactive material 
by inhalation, ingestion, or absorption 

Person inhales friable asbestos; 
potential exists for asbestos related 
illness in the future from such an 
exposure 

Lead is stolen and released into the 
environnent through i fl'4)roper use 

Factors 

1. Three separate conduits enter 
the building from the building 
to the south at 10 ft above 
grade 

2. It was not possible to 
determine the status of the 
feeders 

3. Access to the power source in 
the second building was not 
possible 

4. Facility does not appear to 
require power 

1. Predominantly low exposure 
rates(< 20 mR/h) 

2. Lacie of labeling and posting 

3. Occurs only from resuspendable 
material 

4. Predominantly low levels of 
removable contamination 
(<750 counts/min) 

1. Potential for large quantities 

2. Most piping still has 
insulation in place that is not 
in a friable form 

3. Insulation rust be disturbed in 
order to Qet release 

Lead is extremely difficult to 
steal at this facil i ty 

Risk 
assessment 

C·C L-C 

1/1 0/0 

IV/IV 0/0 

IV/IV 0/0 

IV/IV 0/C 

IV/IV 0/D 

Total risk 

Now 

I, 0 
Minor 

IV, D 
Negl i. 

IV, 0 
Negli. 

IV, D 
Negl i. 

10 Years 

I, D 
Minor 

IV, D 
Negl I. 

IV, C 
Minor 

IV, D 
Negl i. 

~ 
:I: 
n 
I 

l'T1 
'"tJ 
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n ~ I 
lTI 

Hazard 

Exposure to 
miscellaneous 
chemicals 

Release of 
radioactive 
materiel 

Release of 
asbestos 

Release of lead 

Loe at ion 

Basin areas 

Basin ert'es 

General 

Tanks inside 
building 

93 tr301t I ~200 I 

Table C2-l. 205 -A Solvent Handlinq Facility. (4 sheets) 
Ri sk evaluation surrnary sheet 

Potential accident 

Migration of nitric acid or uraniLm 
nitrate through basin walls 

Release of radioactive material through 
cracked basin walls caused by potential 
failure of chemical storage tank 
foundations 

Release of asbestos caused by 
disturbance of friable insulation on 
exterior piping 

Lead is stolen and released into the 
envirorment through ilrC)rooer use 

Factors 

1. Cracks in basin walls 

2. Evidence of heavy leaking 

3. Foundation failure required to 
get release 

Risk 
assessment 

c-c L·C 

IV/IV 0/0 

1. Many cracks in catch basin 111·2 8/B 
wal Is 111 ·2 

2. Radioactive material is 
contained in tanks 

3. Catch basins are exposed to 
extreme weather conditions 

4. Chemical tank circular 
platforms were in poor 
condition that could allow 
collapse and subsequent rupture 
of tanks containing radioactive 
material 

1. Potential for large quantities 

2. Most piping still has 
insulation in place that is not 
in a friable form 

3. Insulation must be disturbed in 
order to get release 

Lead is extremely difficult to 
steel at this facility 

111-3 
111-3 

111-3 
11 I ·3 

0/0 

E/E 

Total risk 

Now 

IV, 0 
Negl i. 

111 ·2, B 
Minor 

111·3, 0 
Negl I. 

111 -3, E 
Negli. 

10 Years 

IV, 0 
Negl I. 

111·2, B 
Minor 

111 · 3, D 
Negll. 

111-3, E 
Negll. 

a: 
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I 
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Table (2-1. 205-A Solvent Handling Facility. (4 sheets) 
Risk evaluation Sl.6Tlllllry sheet Risk Total risk 

assessment 

Haze rd location Potential accident Factors c-c L-C Now 10 Years 

Rel ease of 111-2, C 111-2, C 
miscellaneous Minor Minor 
chemicals 

Bas in areas Migration of nitric acid or uraniun 1. Cracks in basin walls 111-2 C/C 
nitrate through basin walls 111 - 2 

2. Evidence of heavy leaking 

3. Foundation failure required to 
get release 

:IC 
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n 
I 

l'T1 
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I 
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n 
N 
I ......., 

Hazard 

Falling 

Struck by or 
striking 

Location 

All areas of roof 
with exception of 
west end hi gh bey 
roof 

Th ird floor 
storage ere11 

Mein floor, lunch 
room entry 

Third floor 
storage area 

Thi rd floor 
beth room 

Third floor 
storage area 

Table C2-2. 224-B Office and Canyon Buildinq. (11 sheets 
Risk evaluation sl.ffll\8ry sheet 

Potential accident 

Person fells from elevated area 

Person fells down deteriorated steps 

Person tr ips on floor holes or 
pro j ec t i ons 

Person is struck by rotating fen or 
rootor 

Person tr ips on floor holes or 
project ions 

Person is struck by loose wall pipe in 
bathroom 

Person is struck by falling pallets or 
tank 

Factors 

1. Building is occupied end 
routine surveillances ere 
performed 

2. Roof access door et east end 
not posted with warnings 

3. Rock ballast is missing on 
roof; this could result in 
membrane damage by wind end 
further degradation of roof by 
water leakage 

4. Three of the ten steps on the 
entrance to elevator room et 
fourth level ere deteriorated 

5. Floor holes ere currently 
covered by plywood 

6. Area is routinely occupied 

7. Plywood is not secured to floor 

1. Two manual starter control 
stations on the wall have been 
painted, making the ON and OFF 
labels lM"lreadable 

2. Floor holes (3.5 ft by 2.5 ft) 
ere currently covered by 
plywood 

3. Area is routinely occupied 

4. Plywood is not secured to floor 

5. Wall pipe is not secured; it is 
supported by an open bathroom 
door (closing door removes 
support) 

6. Several pallets ere stacked 
imnrooerlv 

Risk 
assessment 

c-c L·C 

1/1 E/E 

11/11 0/0 

1/1 E/E 

11/11 0/0 

11/11 E/E 

Total risk 

Now 

II, 0 
Minor 

II, 0 
Minor 

10 Years 

II, 0 
Minor 

II, 0 
Minor 

a: 
:I: 
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I 
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< 
0 
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n 
N 
I 

co 

Hazard 

Struck by or 
striking (cont . ) 

Electrical shock 

Loe at ion 

Second floor 
storage area ~xt 
to sa"1)le rcxn 
door (11, b, 
and f) 

Roof 

Mein fl oor, lunc h 
area st orage room 
er i l Ing 

General location 
in facility 

Hain floor, lunch 
room, east wa l l 

Hain floor, 
office area 

Table C2-2 . 224 -8 Office and Canyon Building. (11 sheets 
Risk evaluation sUTJMry sheet 

Potential accident 

Person strikes protruding object 

Person is s truck by falling roof pieces 

Person receives shock as a result of 
contact with energized equipment caused 
by damaged cord insulation 

Person receives shock as a result of 
contact with energized wire or 
equipment after insulation has been 
damaged 

Person receives shock from contact with 
energized electrical equipment 

Person receives shock from contact with 
energized electrical conductors caused 
by insulation failure 

Factors 

7. Tank A-18 is sitting on blocks 
in an unbalanced manner 

8. Metal pipe brackets hanging 
from ceiling at 5 ft height 

9. Protruding metal legs present 
on table that is turned upside 
down 

10. No rock ballast on a few roof 
areas 

1. Fluorescent light fixture is 
wired with a cord from an 
adjacent incandescent light 
fixture 

2. The use of cord for this 
purpose exposes it to 
situations that could result in 
insulation damage 

3. This is not an approved wiring 
practice 

4. Condulet or electrical 
enclosure cover is missing 

5. Knock-out cover is missing 

6. ~iring is energized 

7. Electrical fuse panel door does 
not latch closed 

8 . Energized fuses are exposed 
when door is open 

9. Portable extension cords are 
used as permanent wiring 
(National Electric Code 
violation) 

Risk 
assessment 

c-c L-C 

11/11 E/0 

1/1 0/0 

1/1 0/0 

1/1 C/C 

1/1 C/C 

Total risk 

Now 

I, C 
Serious 

10 Years 

I, B 
Critical 

a: 
:I: 
n 
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n 
N 
I 

\0 

Hazard 

Electrical shock 
(cont.) 

Location 

Main floor, main 
equipment room 

St'cond flo or, 
mat Pr i11ls stnregt' 
fl oor , Pa ~t f'nd 
of r oom at nor th 
will I 

Matt'r ials storage 
fl oo r, Pa ~t pnd 
of room 

Material storage 
floor, center 
area of floor 

Materiel storagt> 
area, general 

93 tf301i· I 't 2005 

Table C2-2. 224 - B Office and Canyon Building. (11 sheets 
Risk evaluation surmary sheet 

Potential accident 

Person receives shock as a result of 
contact with energized equipment while 
performing maintenance 

Person receives shock as a result of 
contact with energized conductors 
during maintenance, or normal operation 
when ins ulating caps are damaged 

Per son receives shock from contact with 
energized conduc tors from insulating 
tape failure 

Person receives shock from contact with 
energized conductors or equipment 

Person receives shock from contact with 
energized lalJll socket while performing 
maintenance or moving equipment 

Factors 

10. Cords run through ceiling 
pane Is and doorways, exposing 
them to mechanical damage 

11. A 30-A disconnect switch does 
not have identifying label 

12. Proper lock and tag system may 
not be possible if 
identification of power feed is 
not made 

13. Junction box on wall is not 
supported 

14. Energized wires with plastic 
caps are exposed 

15. Energized wires are suspended 
from the ceiling to 6 ft to 
7 ft above floor (wires looped 
and hanging) 

16. Tetll)Orary taping currently 
protects the energized wires 

17. This is not an approved method 
for protecting personnel from 
shock as the tape can loosen 
and expose the conductors 

18. An overhead light fixture, 8 ft 
to 9 ft above floor has no bulb 
installed 

19. The junction box is open, 
exposing energized wires to 
possible damage 

20. Several light fixtures do not 
have bulbs or protective globes 
installed, exposing energized 
sockets 

21. The general area is not well 
lit, contributing to 
unawareness of hazard 

Risk 
assessment 

c-c L·C 

1/1 D/D 

1/1 D/C 

1/1 C/B 

1/1 D/D 

1/1 D/D 

Total risk 

Now 10 Years 

~ 
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n ~ I ,__ 
0 

Hazard 

Electrical shock 
(cont.) 

Exposure to 
redi et ion 

locet ion 

Roof et entrance 
to elevator room 

Outside east 
building entrance 
door 

Ne.t 10 f Cel I 
door 

f Cel I 

Global 

93 t]O't I • 2006 

Table C2-2. 224 - B Office and Canyon Building. (11 sheets 
Risk eveluetion surmery sheet 

Potential accident 

Person receives shock from contact with 
energized wires during maintenance or 
entry to room 

Person receives shock from contact with 
energized conductors during maintenance 
activities 

Person receives shock from contact with 
energized conductors 

Person is exposed to external ionizing 
redietion 

Person is exposed to redioective 
materiel by inheletion, ingestion, or 
ebsorpt ion 

Factors 

22. Considerable material and 
equipment is stored and moved 
within this area 

23. The over-the-door light fixture 
is missing (approximately 7 ft 
above floor) 

24. Energized bare wires are 
exposed 

25. Light fixture is missing 

26. ~ires are exposed 
(approximately 10 ft ebove
grade) and are suspected of 
being energized 

27. Face plate to plug is missing 

28. Electrical wire in middle of 
south wall protruding from box 
inside cell (status unknown) 

29. This building is partially 
occupied 

*Building is occupied in 
noncanyon areas 

1. Only F Cell was inspected 

2. Contamination levels are not 
homogeneous 

3. Contamination is alpha, which 
is not an external exposure 
threat 

4. Occurs only from resuspendable 
material 

5. Contamination is primarily 
alpha, which is an internal 
exposure threat 

Risk 
assessment 

c-c L-C 

1/1 C/8 

1/1 0/0 

1/1 0/0 

11/11 0/0 

11/11 8/B 

Total risk 

Now 

II, B 
Serious 

10 Years 

II, B 
Serious 
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n 
N 

I 
....... 
....... 

Hazard 

Exposure to 
radiation 
(cont.) 

Exposure to 
asbestos 

Location 

Door to canyon 

F Cell 

Transite HVAC 
duc ting 
throughout second 
and th i rd l evels 

\Jest s ide of 
second floor 
beh ind control 
cabinets 

Table C2-2. 224- 8 Office and Canyon Building. (11 sheets 
Ri sk evaluation surrnary sheet 

Potential accident 

Person inhales friable asbestos; 
potential exists for asbestos related 
illness in the future from such an 
exposu re 

Factors 

6. The door to the canyon had 
14,000 dpm smearable 
contamination (alpha) 

7 . F Cell had low levels of 
removable beta and ganrna 
contamination, and high levels 
of alpha 

8. Because the passage is narrow, 
the likelihood of contamination 
to an individual is increased 

9. Door is locked 

10. Door opens outward, increasing 
the likelihood of contamination 
be ing spread and individuals 
being exposed 

11. Door has no seals, increasing 
the likelihood that ventilation 
failure can cause migration to 
clean zone where individual an 
could come in contact 

12. There is ev idence of recent 
entry into F Cell (within the 
past 2 to 3 veers) 

1. Transite HVAC ducting has holes 
cut into ducting creating 
possible fiber accllll.llation in 
HVAC 

2. Transite is an asbestos and 
cement product 

3. Damaged friable asbestos on 
piping that is not marked 

4. These areas are routinely 
accessed by personnel 

5 . Area is not properly posted, 
and signs are inside the area 
rather than on facility 
entrance 

Risk 
assessment 

C·C L·C 

11/11 B\B 

11\11 0\0 

IV/IV 0/C 

Total risk 

Now 

IV, 0 
Negl i. 

10 Years 

IV, C 
Negll. 
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n 
N 
I 

N 

Haurd 

Exposure to 
mi scel I aneous 
chemicals 

EKposure to 
biological 
hazards 

Loe at ion 

Third floor 
storage area 

Second level 
sto r age room 

r Ce 11 

Located 
throughout t ,,. 
facility 

93 ff 30'i· I .. 2008 

Table C2 - 2. 224-B Office and Canyon Building. (11 sheets 
Ri sk evaluation sLm118ry sheet 

Potential accident 

Person exposed to unknown or known 
ch4!fllicals through inhalation, 
ingestion, or absorption caused by 
breach of container 

Person eKposed to dusts from bird guano 
and dead animals; contracts disease 
(this item located in radiation zone) 

Factors 

*This facility is routinely 
occupied and materials moved or 
used 

1. Several chemical products are 
being stored throughout the 
room on pallets 

2. Several chemical products are 
being stored throughout room 

3. There ere a nunber of 
unlabeled, full, 55 -gel barrels 

4. Unlabeled containers are inside 
flaITTllBble material storage 
cabinets 

5. There is an asbestos 
encapsulant (may be considered 
hazardous) 

6. FlaITTllBble liquid safety can 
containing unknown liqu id 

7. Sulfuric acid (causes burns on 
contact and can react with 
other materials causing 
hazardous c,,,,.,..,unds) 

Low frequency accidents have 
significant consequences 

High frequency accidents have small 
consequences 

NOTE: Events that are serious in 
nature ere of lower probability. 
Likewise, events that are minor in 
effect ere of higher probability. 

Risk 
assessment 

c-c 

11/11 

11/11 

IV/IV 

L·C 

D/D 

C/C 

A/A 

Total risk 

Now 

II, D 
Minor 

11, C 
Moderate 

10 Years 

II, D 
Minor 

II, C 
Moderate 
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Hazard 

Exposure to 
biological 
hazards (cont.) 

Fire 

Loe at f on 

Mafn floor, 
northeast 
building entrance 
hal I way 

Main floor, 
office area, 
northeast corner 
of bui I ding 

13 f30'i· I .2009 

Table C2-2. 224 -B Office and Canyon Buildinq. (11 sheets 
Risk evaluation sUlll\8ry sheet 

Potential accident 

Person exposed to fnsect bftes and 
stings, and snakebites. 

Person is exposed to electrical fire 
caused by inability to deenergize 
equipment 

Person fs exposed to electrical fire or 
continuous electric arc caused by 
inability to deenergize equipment 

Factors 

1. Presence of spiders, wasps, 
etc., is seasonal 

2. Large quantity of spiders, 
including black widows, was 
noted 

3. AccUTJ.Jlations of bird guano in 
piles below ceiling vents in 
F Cell 

4. Bird skeletons found 

5. F Cell vents appear to be open 
to the outside and do not have 
filtering or screening 

6. Activities for cleanup and 
maintenance occur where hazard 
exists 

7. Noncanyon areas of building 
routinely occuoied 

1. The door to panel "A" cannot be 
opened because the latch is not 
operational 

2. In an emergency, the door 
camot be opened to deenergize 
circuits 

3. No maintenance occurs because 
no access has been allowed 

4. A file cabinet is positioned in 
front of an emergency lighting 
panel, restricting access 

5. Restricted access prevents 
deenergizing circuit in an 
emergency 

Risk 
assessment 

c-c L-C 

11/11 D/C 

11/11 D/C 

Total risk 

Now 

II, D 
Minor 

10 Years 

II, C 
Moderate 
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Hazard 

Fire (cont.) 

Explosion 

Releese of 
red i oec t i ve 
material 

Location 

Second and third 
level storage 
areas 

f Ce 11 

224·8 Bu i lding 
roof 

224 · 8 Build ing 
roof 

Inside 
ventiletion ducts 
in silo 

93 ff30'i· I .. 20 I 0 

Table C2 - 2. 224 -B Office and Canyon Building. (11 sheets 
Risk eveluetion surmery sheet 

Potentiel accident 

Person is exposed to fire from stored 
coobustibles 

Unknown material in safety cen explodes 

Disturbance of surfece contemination in 
the canyon results in release through 
vents on roof 

Movement of water from roof leakage 
causes releese of radioactive material 

Factors 

6. Existing doors are not fire 
doors and are not marked or lit 

7. Large amolrlts of conbJstibles 
(e.g., wood, paper, plastic) 
stored in second and third 
levels 

8. Fecility is routinely occupied 

1. Sefety cen contains unknown 
1 iquid 

2. Liquid may be explosive 

3. No ignition sources eppear to 
be present 

1. 224-B Building roof has five 
large vents over the canyon 
area 

2. Doors on canyon exterior are in 
poor condition, with holes 
large enough to see daylight 

3. Ventilation over the F Cell is 
not sealed. Evidence of bird 
intrusion such as droppings and 
skeletons exists. 

4. Rock ballast on the roof 
membrane is missing; strong 
wind can tear menbrane off roof 
end allow rain weter to leak in 

Risk 
assessment 

c-c 

11/11 

1/1 

111-2 
111-2 

l · C 

E/0 

E/E 

8/B 

Total risk 

Now 10 Years 

I, E I, E 
Negli. Negll. 
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Hazard Location 

Release of Canyon wall 
radioactive 
material (cont.) 

Release of 
asbestos 

General 

West side of 
second floor 
behind control 
cabinets 

Table C2-2. 224-8 Office and Canyon Building. (11 sheets 
Risk evaluation sU111111ry sheet 

Potential accident 

Canyon ventilation balance is upset 
because of filter or fan failure 
causing disturbance of radioactive 
materials and resulting in a release 
through leaks in canyon walls 

Release of asbestos caused by 
disturbance of friable insulation on 
piping 

Factors 

5. Cracks in the exterior concrete 
walls at third level, east side 
of the building 

6. Cracks in interior concrete 
. walls at first floor, corridor 

side, and third level under 
concrete beams 

7. Canyon is posted as having 
airborne radioactive 
contamination 

8. Exterior areas south of the 
canyon are posted as surface 
contamination zones, indicating 
that an environnental release 
has already occurred 

9 . East entry door to canyon was 
highly contaminated with aloha 

1. Majority of friable asbestos 
found in Blower Room 

2. F Cel I gallery has friable 
asbestos on piping 

3. Appears that asbestos is not 
coated with fixative 

4. Friable asbestos is on piping 
that is not normally within 
reach 

5. Area is not properly posted, 
and posting is inside rather 
than on entrances to building 

6. Asbestos release requires 
asbestos to be disturbed 

7. Most asbestos-containing 
materials are not in friable 
form 

Risk 
assessment 

c-c 

111-2 
111-2 

111-3 
111-3 

L·C 

D/D 

D/D 

Total risk 

Now 

111 -3, D 
Negli. 

10 Years 

111·3, D 
Negl i. 
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Hazard 

Release of 
asbestos (cont.) 

Release of 
oll/petroleun 
products 

Release of 
miscellaneous 
chemicals 

Location 

General 

Specific 
locations: 

On and inside 
chemical process 
piping 

In flamnable 
storage cabinets 
on west end, 
ground floor 

Third floor 

F Cell 

Second floor 

93 rrno1i· I • 20 12 

Table C2-2. 224-B Office and Canyon Building. (11 sheets 
Risk evaluation slfilllSry sheet 

Potential accident 

Failure of seals or gaskets results in 
release of oil inside building 

Process chemical residues are released 
Into the envirorment as a result of 
water or steam pipe breakage or roof 
leakage 

Factors 

8. First floor mechanical room 
blower provides office area 
ventilation 

1. Oil was found on the elevator 
drive unit in the enclosure ·on 
the roof of the building 

2. Quantity of oil was small 

1. Very few sources of water that 
would cause a release to the 
envirorvnent are present 

2. Chemicals such as sulfuric acid 
can react violently with water 

3. Chemicals used in facility may 
still be present in pipes and 
tanks 

4. Several flllllllll!ble liquids were 
stored in flamnable liquid 
storage cabinets located on 
ground floor at the west end of 
the building 

5. oxygen bottle found on third 
floor 

6. Excess chemical coatings have 
exceeded shelf life located on 
the third floor 

7. Asbestos encapsulant was found 
in six 55-gal druns on the 
second floor 

Risk 
assessment 

c-c 

111-3 
111-3 

111-3 
111-3 

L-C 

C/C 

E/0 

Total risk 

Now 

111-3, C 
Neg\ I. 

111-3, E 
Neg\ I. 

10 Years 

111-3, C 
Neg\ I. 

111-3, D 
Neg\ I. 
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Table C2-2. 224-B Office and 
Risk evaluation sl111118ry sheet 

Hazard Location Potential accident 

Release of -- --
miscellaneous 
chemicals 
(cont.) 

Northwest corner 
of F Cell 

dpm = disintegrations/minute 
HVAC = Heating, ventilating, and ai r condi tioning 

Canyon Buildi nc,. ( 11 sheets 

Factors 

8. The status of chemical process 
tanks located in F Cell are 
unknown 

9. A box was found in F Cell 
labeled as sulfuric acid 

10. A full 5-gal flalllllBble liquid 
storage can was found in F Cell 

Risk Total 
assessment 

c-c L·C Now 

-- -- --

risk 

10 Years 

--
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Hazard 

Fall Ing 

Electrical shock 

Exposure to 
radiation 

location 

Electrical room 
on west side of 
building 
(separate amex) 

Global 

93 t::301i· I .. 2015 

Table C2-3. 215-C Storage Building. (4 sheets) 
Risk evaluation sU11118ry sheet 

Potential accident 

Person rece ives shock from inadvertent 
contact with ma in electrical panel bus 

Person exposed to external ionizing 
radiation 

Factors 

No structural hazards identified 

1. The front cover of the main 
electrical panel is not 
installed, and the bus is 
exposed 

2. The panel is energized 

3. The panel is located 2 ft to 
4 ft above floor height, 
allowing easy access and 
contact 

4. This is a radiation controlled 
zone 

5. Area has limited access 

1. Historical surveys indicate 
background or very low external 
exposure rates 

2. Surveys during the walkdown 
detected only one area with an 
exposure rate greater than 
10 times backgrol.nd 

3. Low personnel activity in this 
building 

4. · 8,000 counts/min was detected 
on one radiation trefoil fixed 
to concrete floor 

Risk 
assessment 

c-c L·C 

-. --

1/1 C/C 

IV/IV E/E 

Total 

Now 

None 

I, C 
Serious 

IV, E 
Negl i. 

risk 

10 Years 

None 

I, C 
Serious 

IV, E 
Negli. 
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N 
I 

N 
0 

Hazard 

Exposure to 
asbestos 

Fire 

Release of 
radioactive 
material 

Location 

General 

Inside ITlllln room 
on west wall and 
In main 
electrical room 

Global 

Table C2-3. 215-C Storage 
Risk evaluation SUllll8ry sheet 

Potential accident 

Person Inhales friable asbestos; 
potential exists for asbestos related 
Illness in future from such exposure 

Person Is exposed to fire caused by 
insulation damage and shorting at 
separated raceway joint 

Release of, or spread of, moveable 
contamination 

Release of, or spread of, moveable 
contamination by biological agent 

Building. (4 sheets) 

Factors 

1. Pipe insulation residue may or 
may not contain asbestos 

2. Friable areas would have to be 
disturbed(~ into or 
knocked down) for a significant 
release to occur 

,. The fire system EMT raceway is 
separated at a joint, exposing 
internal wires 

2. Condulet cover is also missing 

1. Surveys during the walkdown 
detected only one area with an 
exposure rate greater than 
10 times the backgrot.rd 

2. Contamination is predominantly 
entrained (fixed) 

3. Bird debris was observed on 
south side of the building In a 
surface contamination area 

4. Radioactive release (by 
definition) has already 
occurred in contamination area 

Risk Total 
assessment 

c-c L·C Now 

IV, D 
Neg II. 

IV/IV D/D 

IV, D 
Negli. 

IV/IV D/D 

111-2, A 
Moderate 

111-3 E/E 
111-3 

111-2 A/A 
111-2 

risk 

10 Years 

IV, D 
Neg! I. 

IV, D 
Negli. 

111·2, A 
Moderate 
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Table C2-3. 215-C Storage 
Risk evaluation sl.fflllllry sheet 

Hazard Location Potential accident 

Release of 
asbestos 

General Release of asbestos caused by 
disturbance of friable insulation on 
piping 

EMT= Electr ical metallic tubing 

931r:301i· I _zo 17 

Building. (4 sheets) 

Factors 

,. Pipe insulation residue may or 
may not contain asbestos 

2. Friable areas would have to be 
disturbed(~ into or 
knocked down) for a significant 
release to occur 

Risk Total 
assessment 

c-c l·C Now 

111-3, E 
Negl i. 

111-3 E/E 
111-3 

risk 

10 Years 

111-3, E 
Negll. 
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Table C2-3 . 215-C Storage Building. (4 sheets) 

Hazards not found during walkdown investigation 

Falling 

Struck by or striking 

Drowning/suffocation 

Exposure to lead 

Exposure to mercury 

Exposure to miscellaneous chemicals 

Exposure to biological hazards 

Explosion 

Release of lead 

Release of mercury 

Release of oil/petroleum products 

Release of miscellaneous chemicals 

C2-22 
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Hazard 

Fell fng. 

Struck by or 
striking 

Location 

Basin area 

Transfer area 

Struck by hazard 
in general areas 

Storage basin 

Transfer area 

Table C2-4. 212-N Fuel Storaqe 
Risk evaluation sl.lllll8ry sheet 

Potential accident 

Person fells through damaged roof panel 1. 
while on roof 

Person fells from stairs because of 2. 
failure of step 

3. 

4. 

Person is struck by falling roof panels 1. 

Person is struck by falling stair parts 2. 

3. 

4. 

Facil it_y. (3 sheets) 

Factors 

Thirteen deteriorated panels, 
including eight cracked panels 
with exposed rusty rebar (east 
side storage basin roof) 

Stairs et northwest side of 
transfer area have creek across 
bottom side in the middle span 

This building hes low worker 
activity 

There may be some reason to 
repair roof because of the 
gloveboxes that ere stored 
inside 

*Snow loading will increase 
likelihood of roof or wall 
col lapse 

*Seismic event will facilitate 
roof or well collapse 

Thirteen deteriorated panels, 
including eight cracked panels 
with exposed rusty rebars (roof 
of the storage basin, east 
side--same es falling) 

Stairs at northwest side of 
transfer area have crack across 
bottom side in middle span 
(same as falling) 

South handrail et transfer area 
is bad (outside basin) 

This building hes little worker 
ectivitv 

Risk. 
assessment 

C·C L-C 

1/1 D/D 

1/1 D/D 

11/11 D/D 

11/11 E/E 

11/11 E/E 

Total 

Now 

I, D 
Minor 

II, D 
Minor 

rfsk. 

10 Years 

I, D 
Minor 

II, D 
Minor 
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Table C2 - 4. 212 -N Fuel Storage Facility. (3 sheets} 
Risk evaluat ion sLm11ary sheet 

Hazard locat ion Potent ia l accident Factors 

Electrical shock 

.. None There is no electrical service to 
this bui ldin!I 

Exposure to 
rad iat ion 

General , except Person exposed to external ionizing 1. Predominantly low 
access was radiation , predominantly from coba l t (<4X background) exposure rates 
prohibited to the and cesil.11l fixed contaminat ion 
212 -N Basin 

2. Energetic ganma emitters 
possible in llllllediate vicinity 
of bas in wa l ls (none found) 

Person exposed to rad ioactive material 3. Occurs only from material that 
by Inhalation, Ingestion, or absorption can be moved 

4. Two ventilation hoods are 
stored in this fac i lity. 
However, access to this area is 
not possible as the doors have 
been sealed with welded steel 
plates. 

5. The ventilation hoods are 
contaminated with significant 
quantities of alpha emitting 
radi onucl ides 

6. This building has little worker 
activity 

Release of 
radioactive 
material 

.. None No release concerns in areas where 
surveys were taken 

*Conmon to all accidents where person is struck by falling roof panel pieces or by collapsing well or roof. 

Risk 
assessment 

c-c L· C 

. - -. 

IV/IV 0/0 

11/11 0/0 

-- --

Total 

Now 

-. 

11, 0 
Minor 

None 

risk 

10 Years 

. -

II, 0 
Minor 

None 
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Table C2-4. 212-N Fuel Storage Facility. 
(3 sheets) 

Hazards not found during walkdown investigation 

Drowning/suffocation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to miscellaneous chemicals 

Exposure to biological hazards 

Fire 

Explosion 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/petroleum products 

Release of miscellaneous chemicals 

C2-25 
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Hazard 

Fall Ing 

Struck-by or 
striking 

Location 

Basin area 

Basin area 

Basin area 

Struck-by hazard 
in general 

Table C2-5. 212-P Fuel Storage 
Risk evaluation s~ry sheet 

Potential accident 

Person falls through damaged roof panel 1. 
wh i le on roof 

2. 

3. 

Person falls from stairs while clinbing 4. 

5. 

Person falls through floor while 6. 
walking across it 

7. 

8. 

9. 

10. 

Facility. (5 sheets) 

Factors 

Thirty- five deteriorated 
panels, including 26 cracked 
panels (west side storage basin 
roof) 

Roof membrane is damaged 

Evidence of heavy water leakage 

Stairs at northwest side of 
transfer area are cracked 
(rebar exposed) 

Outside concrete steps and 
stoop at entrance to storage 
basin is very deteriorated 

The floor has nultiple puddles 
of water indicating the roof is 
leaking 

The floor material covering the 
wood planking over the basin is 
bubbled in several areas; 
because the wood planking 
camot be seen, it nust be 
considered suspect 

Basin floor is 20 ft below the 
planking 

This facility has some worker 
activity because of the 
presence of the PCB transformer 
work and storage area 

There may be some need to 
repair the roof because of the 
use of the building 

*Snow loading will increase 
likelihood of roof or wall 
col lapse 

*Seismic event will facilitate 
roof or wall collaose 

Risk Total 
assessment 

c-c L-C Now 

I, 0 
Minor 

1/1 0/0 

1/1 0/0 

1/1 0/C 

II, 0 
Minor 

risk 

10 Years 

I, 0 
Minor 

II, C 
Moderate 
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Table C2-5. 212-P Fuel Storage Facility. (5 sheets) 
Risk evaluation surmary sheet Risk Total risk 

assessment 

Hazard Location Potential acc ident Factors c-c L-C Now 10 Years 

Struck by or Storage basin Person is struck by falling roof panels 1. Thirty-five deteriorated 11/11 0/C -- --
striking (cont.) panels, including 26 cracked 

panels (roof of the storage 
basin, west side--same as 
fall ihg) 

2. There is evidence of heavy 
leakage of rain water (same as 
falling) 

Person trips on deteriorated 3. Outside concrete steps and 11/11 0/C 
steps/surface stoop at entrance are very 

deteriorated 

Person is injured by collapsing 4. Vertical cracks at south wall 11/11 0/C 
:£ 
:c 

wall/roof (CMU) of storage basin along ('") 

I mortar joints ,.., 
"'O 

Person trips over clutter around 5. Miscellaneous clutter around 11/11 0/C I 
0 

('") outside of building the building such as wood Ol 
N crates, barrels, boards, etc. ..... 
I \0 

N 6. There is some worker presence OJ 
because of the PCB work area < 

0 
r-

Electrical shock I, C I, C C 
Moderate Moderate 3: ,.., 

North wall of Person receives shock from contact with 1. Light fixture has been removed, 1/1 C/C w 
transfer bay, exposed energized wiring leaving exposed and energized 
above west door conductors extending from 

conduit 

2. Conductors are located 
approximately 8 ft above 
doorstep 

South wall of Person receives shock from contact with 3. Exposed conductors extend from 1/1 C/C 
basin, above east exposed energized wiring two conduits in this location 
doorway 

4. One conduit has part of a 
broken light fixture attached 

Basin Possible electrical shock accident, but 5. No entry to basin area was 1/1 C/C 
bad flooring prevented inspection allowed; fluorescent light 

fixtures are energized and 
atteq>ting to start 

Basin transfer Possible electrical shock accident, but 6. No entry to transfer bay area 1/1 C/C 
bay area no entry allowed for inspection was allowed 



Table C2-5. 212-P Fuel Storage Facility. (5 sheets) 
Risk evaluation SU11118ry sheet Risk Total risk 

assessment 

Hazard Location Potential accident Factors c-c L·C Now 10 Years 

Exposure to IV, 0 IV, 0 
radiation Negl i. Neglt. 

Global Person exposed to external ionizing 1. Predominantly low IV/IV 0/0 
radiation, predominantly from cobalt (50 counts/min or less) 
and cesium fixed contamination exposure rates 

Person exposed to radioactive material 2. Occurs only from material that IV/IV 0/0 
by inhalation ingestion. or absorption can be moved 

Exposure to II, 0 II, 0 
miscellaneous Minor Minor 
chemicals 

Outside building, Person exposed to PCBs 1. PCB storage area near the 11/11 0/0 ~ 
:::c 

southwest corner southwest corner of the n 
building I ,,, 

""C 
2. Transformers and several other I 

items stored in this area 0 
n O'I 
N ..... 
I 3. Items are not protected from '° N elements ~ < 

4. Most eastern room of building 0 
is labeled "CAUTION PCB'S" r-

C 
3: 

5. This portion of the facility is ,,, 
not under the control of D&o w 

Release of 111·3, E 111·3, E 
radioactive Negli. Negl i. 
material 

Basin area Spread of contamination by storm water 1. Mater leaking into area 111-3 E/E 
accurulation 111 ·3 

2. No obvious pathways leading 
from Inside to outside of 
building 

3. Requires removable 
contamination (none was 
observed) 

Release of 111·3, 0 111·3, 0 
oil/petroleum Negl i. Negl i. 
products 

outside building, Person exposed to PCBs 1. PCB storage area near the 111-3 0/0 
southwest corner southwest corner of the 111-3 

building 

2. Transformers and several other 
items stored in th is area 
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Table C2-5. 212-P Fuel Storage Facility. (5 sheets) 
Risk evaluation SLmllllry sheet 

Hazard Location Potential accident Factors 

Release of -- -- 3. Items are not protected from 
oll/petroleun elements 
products (cont.) 

4. Most eastern room of building 
i s labeled "CAUTION PCB' S11 

5. This portion of the facility 
not under the control of D&o 

*Cornnon to all accidents where person Is struck by falling roof panel pieces or by collapsing wall or roof. 
CMU = Concrete mansonry ooit 
D&o c Decontamination and deconrnissioning 
PCB c Polychlorinated biphenyl 

Risk 
assessment 

c-c L-C 

-- --

is 

Total risk 

Now 10 Years 

-- --
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Table C2-5. 212-P Fuel Storage Facility. 
(5 sheets) 

Hazards not found during walkdown investigation 

Drowning/suffocation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to miscellaneous chemicals 

Exposure to biological hazards 

Fire 

Explosion 

Release of asbestos 

Release of lead 

Release of mercury 

Release of miscellaneous chemicals 
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Hazard 

Fal I ing 

. 

Struck by or 
striking 

Location 

Transfer area, 
southwest corner 

llest walkway over 
basin 

Crane access 
ladder in 
southwest corner 

Northeast s ide of 
walkway over 
basin 

Struck-by hazard 
in general 

Table C2-6. 212-R Fuel Storaqe 
Risk evaluation surmary sheet 

Potential accident 

Person falls through damaged roof panel 1. 
while on roof 

2. 

Person falls into ladder access area 3. 

Person falls from ladder while clinbing 4. 

5. 

Person falls onto basin floor from 6. 
walkway because of inadequate handrai 1 

7 • 

8. 

9. 

93 t30'i· i •. 2029 

Faci 1 ity. (5 sheets) 

Factors 

Nine deteriorated panels, 
including two cracked panels 
(southwest side storage basin 
roof) 

Evidence of heavy water leakage 
caused by wind damaged roofing; 
light shows between flanges of 
panels on southwest corner 

Ladder access into the basin 
(located on the west walkway 
over basin) not properly 
guarded; only has chain 

Crane access ladder in 
southwest corner is not posted 
or locked out 

Ladder only accesses a steel 
beam with no handrails because 
crane is located at other end 

Northeast side of walkway over 
basin has 2 ft by 4 ft used as 
handrail; there is no mldrall 

The metal guardrail on the east 
side walkway over basin has 
been wired to another metal 
handrail, making it doubtful 
that the rail will resist 
200 lb pressure 

Low building activity by 
workers 

No need to go on roof 

*Snow loading will increase 
likelihood of roof or wall 
col lapse 

*Seismic event will facilitate 
roof or wall collapse 

Risk Total 
assessment 

c-c L-C Now 

I, C 
Serious 

1/1 C/C 

1/1 E/E 

1/1 E/E 

II, C 
Moderate 

risk 

10 Years 

I, C 
Serious 

II, B 
Serious 
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< 
0 
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Hazard location 

Struck by or Transfer area, 
striking (cont.) southwest corner 

Electrical shock 

Outside building, 
southwest side 

Supply fan room, 
east side of 
bui I ding 

West wall, north 
end, transfer bay 

North wa 11 of 
basin above east 
doorway 

Table C2-6 . 212-R Fuel Storage Facility. (5 sheets) 
Risk evaluation surrnary sheet 

Potential accident 

Person struck by falling roof panels 

Person trips on deteriorated steps or 
surface 

Person trips and falls on damaged steps 

Person receives shock from contact with 
energized wire from work causing 
insulation damage 

Person receives shock from contact with 
energized, exposed equipment 

Factors 

1. Nine deteriorated panels, 
including two cracked panels 
(same as falling) 

2. There is evidence of heavy 
leakage of rainwater (same as 
falling) 

3. Outside concrete steps and 
stoop at entrance of heater 
room very deteriorated 

4. Stairway is currently roped off 
and marked with a danger sign 

5. Steps are decayed and cracked; 
however, they are usable 

6. This facility is occasionally 
occupied 

7. Low building activity 

1. Condulet below main switch In 
conduit system between main 
lighting switch and lighting 
panel is missing its cover 

2. Conductors in conduit system 
are energized 

3 . Access to uncovered opening is 
from below 

4. Light fixture contains broken 
· light bulb 

5. Filament holders of broken bulb 
are exposed, accessible, and 
energized 

6. Exposed parts are located 
approximately 8 ft above 
doorstep 

Risk 
assessment 

c-c L-C 

11/11 C/8 

11/11 C/8 

11/11 C/8 

1/1 E/0 

1/1 C/C 

Total risk 

Now 

I, C 
Moderate 

10 Years 

I, C 
Moderate 
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Haiard 

Electrical shock 
(cont.) 

Exposure to 
radiation 

Exposure to 
biological 
hazards 

Location 

North wall of 
transfer bay, 
above west 
doorway 

Basin 

Gantry crane hook 

Located 
throughout the 
facility 
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Table C2-6. 212-R Fuel Storaqe Facility. (5 sheets) 
Risk evaluation sUITTTl8ry sheet 

Potential accident 

Person receives shock from contact with 
exposed energized conductors 

Person exposed to external ionizing 
radiation, predominantly from cobalt 
and cesiun fixed contamination 

Person exposed to radioactive material 
by inhalation, ingestion, or absorption 

Person exposed to dusts from bird guano 
and dead animals; contracts disease 
(this item located primarily in 
radiation zone) 

Person exposed to insect bites and 
stings, and snake bites. 

Factors 

7. Exterior light fixture is 
missing 

8. Energized conductors extend 
from the conduit 

9. Exposed wires are approximately 
8 ft above doorstep 

10. No assessment of the electrical 
hazards in the basin was made, 
because there was no access to 
this area 

1. Predominantly low 
(400 counts/min or less) 
exposure rates 

2. Only associated with the gantry 
crane hooks 

3. Occurs only from material that 
can be moved 

4. No removable contamination 
detected 

Low frequency accidents have 
significant consequences 

High frequency accidents have small 
consequences 

NOTE: Events that are serious in 
nature are of lower probability. 
Likewise, events that are minor in 
effect are of higher probability 

1. Presence of spiders, wasps, 
etc., is seasonal 

2. Evidence of large quantities of 
spider webs and several wasp 
nests in sunnly fan room 

Risk 
assessment 

C·C L·C 

1/1 C/C 

IV/IV D/D 

IV/IV E/E 

11/11 C/C 

IV/IV A/A 

Total risk 

Now 10 Years 

~ 
::c 
n 

IV, D IV, D I 
l'T1 

Negli. Negl i. "'t1 
I 

0 
O'I ...... 
'° 
< 
0 

' C 
3 
l'T1 
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II, C II, C 
Moderate Moderate 
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Table C2-6. 212-R Fuel Storage F ac i 1 ity . (5 sheets) 
Risk evaluation surrnary sheet 

Hazard Location Potent i al accident Factors 

Exposure to .. . - 3. Snakes have been found in the 
biologica l Hanford Site build ings, 
hazards (cont.) including rattlesnakes 

4. Activities for cleanup and 
maintenance occur where hazard 
exists 

5. Evidence on main floor of basin 
that birds have been roosting 
on overhead crane 

Release of 
radioactive 
materiel 

Gentry crane hook Radioactive material is released to ,. Predominantly low 
env i ronment from act ion of water (400 counts/min or less) 

exposure rates 

2. Only assoc iated with the gantry 
crane hooks 

3. Occurs only from material that 
can be moved 

4. No removable contamination 
detected 

•common to all accidents where person is struck by falling roof panel pieces or by collapsing well or roof. 

Risk 
assessment 

C·C L· C 

. . . . 

111 · 3 E/E 
111 ·3 

Total 

Now 

. . 

111 · 3, E 
Negl i. 

risk 

10 Years 

. . 

111 · 3, E 
Negl i. :£: 

:I: 
n 
I 

l'T1 
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0 
0\ .... 
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Table C2-6. 212-R Fuel Storage Facility. (5 sheets 
Hazards not found during walkdown investigation 

Drowning/suffocation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to miscellaneous chemicals 

Fire 

Explosion 

Release of radioactive material 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/petroleum products 

Release of miscellaneous chemicals 
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Hazard 

Fat I Ing 

location 

A 11 areas of the 
roof with the 
exception of the 
west end high bay 
roof 

All fixed metal 
ladders of the 
facility 

East end of the 
electr ical 
gallery 

Blower room 

Hivox room 

Compressor room 

Table C2-7. 202-S Canyon 
Risk evaluation slfflll8ry sheet 

Potential accident 

Person injured by fall from elevated 
surface 

Person fat Is through roof panels while 
on roof 

Building. (35 sheets) 

Factors 

1. None of the roof access doors 
had "DANGER UNSAFE ROOF" signs 
on them or were locked 

2. Roofs, except the west end high 
bay, do not have handrails on 
them 

3. The roof over the south side 
100 series offices is damaged 
and leaking 

4. There are several fixed ladders 
that were not effectively 
locked out 

5. The facility is illuninated in 
most areas 

6. Catwalk is rusty and has 
several small holes cut in it 

7. All panels in blower room are 
deteriorated 

8. Three panels in Hivox room are 
deteriorated 

9. Four panels in compressor room 
are deteriorated 

10. Two weak panels in lunchroom 
with 3-ft by 3-ft and 2-ft by 
2-ft holes 

Risk 
assessment 

c-c L-C 

1/1 E/D 

1/1 E/D 

11/11 E/D 

1/1 E/D 

Total 

Now 

I, E 
Negli. 

risk 

10 Years 

I, D 
Minor 

:E: 
:c 
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Table C2-7. 202-S Canyon Building. (35 sheets) 
Risk evaluation Slfflll8ry sheet Risk Total risk 

assessment 

Hazard location Potential accident Factors c-c L-C Now 10 Years 

Struck by or II, B II, B 
striking Serious Serious 

South sa""le Strike parts of body on obstructions in ,. Emergency light is not operable 11/11 D/C 
gallery congested walk way to exit gallery and will not provide adequate 

lighting to exit area in the 
event or loss of general 
lighting; existing exit light 
is not plugged into receptacle 
for charging (it will not 
operate if required) 

Plant wide, Person strikes objects because of lack 2. Numerous blackout relay 11/11 D/C 
spec If ical Ly of emergency lighting when power lighting panelboards are E south operating failure occurs energized; however, the :c 
gallery blackout lights throughout the n 

I facility are not operational f'T'1 
-0 

Power office Person is struck by fall onto or~ 3. Most of the facility is well 11/11 D/D I 
0 n against a projection illuninated; housekeeping in Ol N most areas is fair. This ..... 

I 

'° ~ facility is routinely 
0 inspected, but some zone areas 

< have not been examined as of 0 February 22, 1993. ' C 
4. lighting covers hanging from ::i:: 

f'T'1 
lights 

w 
C°""ressor room Person is struck by rotating equipment 5. Operating c°""ressor has guard 11/11 E/E 

with openings 

Person trips over bolts in floor 6. Several floor pads with 
protruding bolts 

Pipe galleries Person struck by falling pieces of wood 7. Metal-framed pieces of wood 11/11 E/E 
north and south or runs into pieces of wood strapped to overhead piping 

with thin metal straps 

Person trips over bolts in floor 8. Several locations with floor 11/11 E/E 
pads with protruding bolts 

Blower room 2 Person is struck by rotating equipment 9. Rotating belt has guard with 11/11 E/E 
openings 

North side Person trips over bolts in floor 10. Several locations with floor 11/11 E/E 
electrical pads with bolts protruding 
gallery 

100 series Person is struck by falling ceiling 11. Ceiling has heavy water damage 11/11 E/E 
offices, south panels and is falling down in places 
and west end 
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Table C2-7. 202-S Canyon Building. (35 sheets) 
Risk evaluation sllllll8ry sheet Risk Total risk 

assessment 

Hazard location Potential accident Factors C·C L-C Now 10 Years 

Struck by or West side high Person trips over bolts in floor 12. Floor pad with bolts protruding 11/11 E/E -- . -
striking (cont.) bay, level 5 

West side high Person trips over bolts in floor 13. Floor pad with bolts protruding 11/11 E/E 
bay, level 7 

Global Person buTl)S into inadequately guarded 14. The front of the heater has 11/11 E/E 
heating coils and suffers burn openings large enough to allow 

contact with the heating coils 

15 . Heater fans are currently 
operating that are not properly 
guarded 5 to 45 ft high 

South operating Person trips over protruding bolts 16. Floor pad with protruding bolts 11/11 E/E :c 
::c gallery (floor ("") 

pad with bot ts I 
IT1 protruding) 
""C 
I 

Blower room 5 Person is struck by rotating equipment 17. Rotating belt in-.,roperly 0 ("") 
C'l N guarded ..... 

I 

'° ~ Mechanical Person is struck with mechanical 18. It appeared that most of the 11/11 E/E ...... 
equipment equipment that is inadvertently mechanical equipment in the < throughout the energized facility has been deenergized; 0 

r-entire facil lty however, there are no visible C: 
disconnect(s) on most 3: 
cClll1>()nents. Labeling of IT1 

electrical circuits is w 
inaccurate to nonexistent. 

19. Much of the mechanical 
equipment throughout the 
facility has been partially 
dismantled, and energization 
could cause parts to be ejected 

20. Mechanical equipment does not 
have a labeled, visible 
disconnect from its power 
source 

21. Accidental energizing of old or 
partially dismantled equipment 
could damage the facility or 
injure personnel in the 
inmediate area 

Concrete steps on Person trips on deteriorated steps 22. Steps on south s ide of building 11/11 8/8 
south side of are deteriorated 
building 
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Hazard location 

Struck by or locker room 
striking (cont.) 

Drowning/ 
suffocation 

Global throughout 
building 
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Table C2-7. 202-S Canyon Building. (35 sheets} 
Risk evaluation sl11111Bry sheet 

Potential accident 

Person is injured by collapsing roof 

Person enters confined space and is 
overcome by gases or lack of oxygen 

Factors 

23. Cant ii ever support of roof beam 
in locker room is cracked and 
has no structural strength 

24. Heavy snow load can cause roof 
col lapse 

25 . Building is regularly occupied, 
but locker room is not used 

1. Some belowgrade levels of this 
facility are considered 
confined spaces; all limited 
access areas that are not 
designed for hunan occupancy 
are considered confined spaces 
(e.g., HVAC plenum rooms, 
tanks, vessels, pits) 

2. There are areas of corrosion, 
water acclffl..llation, and 
oxidation that can all 
contribute to a lack of oxygen 

3. The facility has ventilation in 
most areas 

4. No confined areas were entered 
in this building. Many of the 
confined spaces (those that 
were not entered) were not 
checked with the o2tLEL meter. 

5. Conditions can change at any 
time 

6. Confined spaces are not 
specifically identified 

7. Posting of these areas is 
plamed 

Risk 
assessment 

c-c l·C 

11/11 B/B 

1/1 D/D 

Total risk 

Now 

I, D 
Minor 

10 Years 

I, D 
Minor 

~ 
:::c 
n 
I 

l'T1 .,, 
I 

0 
O'I ..... 
l,D 

< 
0 
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Hazard 

Electrical shock 

location 

General note 

Exterior south
west corner of 
202-S Building, 
approximately 
6 ft abovegrade 

North 480-V 
switchgear room 

North 480-V 
switchgear room, 
portable la"l) 
stand 

Electric shop, 
east wall, above 
workbench 

Electric shop, 
north wall, east 
side of doorway, 
approximately 
5 ft above floor 

Table C2-7. 202-S Canyon Building. (35 sheets) 
Risk evaluation sUTlll8ry sheet 

Potential accident 

Person receives shock from contact with 
conduit or equipment energized after 
ground fault from water intrusion into 
conduit system 

Person receives shock from contact with 
energized conductors or equipment due 
to incorrect assll!l>tion that circuits 
are out of service and/or deenergized 
based upon nonfunctional indicator 
lights 

Person receives shock from contact with 
energized conductors of flexible cord 
while using portable light after 
further insulation damage from use and 
age 

Person receives shock from contact with 
energized equipment or conductors after 
damaging insulation of flexible cord 
with tools or equipment 

Person receives shock from contact with 
energized parts of light bulb or 
fixture after fixture or bulb is broken 

Factors 

Building is partially occupied; 
however, maintenance is not 
regularly performed on electrical 
equipment 

1. Cover is missing from 90-degree 
conduit body on 1-in. conduit 
supplying circuits to storage 
area and vestibule on east end 
of building 

2. Water entry into conduit is 
al lowed 

3. Breaker status indicating 
lights are not functioning for 
the following breakers: 
feeder 27, feeder 30, bus tie, 
and F8X5 

4. Flexible cord supplying light 
stand has damaged insulation; 
light is burned out, and cord 
is plugged into energized 
receptacle 

5. Wall mounted receptacle strip 
above work table on east wall 
is energized through 6-in. 
length of flexible cord wired 
into 4-in. junction box 

6. The cord is not physically 
protected from damage; cord is 
near work area of workbench 

7. la"l) base is affixed to 4-in. 
box mounted on wa 11 near 
doorway 

8. Bulb is unguarded and extends 
perpendicularly from the wall; 
location and arrangement 
presents considerable 
OODOrtunity for breakage 

Risk 
assessment 

c-c L·C 

1/1 0/0 

1/1 0/0 

1/1 0/C 

1/1 0/0 

1/1 C/C 

Total risk 

Now 

I, C 
Moderate 

10 Years 

I, C 
Moderate 
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Hazard 

Electrical shock 
(cont.) 

Location 

Electric shop, 
work table along 
north wall 

Blower room 2 
HCC, cubicle for 
BSF·2 

Near raw water 
header, north 
pipe gallery, 
north wall, west 
end, 
approximately 
5 ft above floor , 
conductors are 
hanging from 
wal I-mounted 
jlllCtlon box 

North pipe 
gallery, west 
end, hanging from 
center of 
ceiling, near 
elevator shaft 

Table C2-7. 202-S Canyon Building . (35 sheets) 
Risk evaluation Sllllllllry sheet 

Potential accident 

Person receives shock from contact with 
energized conductors of flexible cord 
exposed as a result of continual damage 
to the cord fnsulation 

Person receives shock from contact with 
energized conductors or equipment from 
incorrect asslill)tion that circuits are 
out of service and/or deenergized based 
upon nonfunctional indicator lights 

Person receives shock from contact with 
energized conductors or parts while 
handling cord with damaged and corroded 
receptacle 

Person receives shock from contact with 
exposed and energized ends of cut 
conductors during inspection or 
maintenance activities 

Factors 

9. Receptacle strip mounted under 
front edge of table is supplied 
by flexible cord plugged into 
receptacle on north wall 

10 . Cord insulation is cracked and 
separated at receptacle plug 

11. There is no slack in cord, and 
cord is under constant strain 

12. Breaker status indicating 
lights for breaker BSF-2 are 
not functioning 

13. Two flexible cables 
approximately 2 ft in length 
are hanging from junction box 
mounted on wa l l 

14. Screw-on receptacles at ends of 
cables are heavily corroded, 
and insulation is discolored 

15. One cable is energized and one 
is not (deenergized cable has 
deactivated tag attached) 

16. Lighting pendant conduit hangs 
from ceiling 

17. Light fixture has been removed 
from pendant; energized 
conductors extend from end of 
conduit 

18. Ends of cut wires have been 
lightly taoed 

Risk 
assessment 

c-c L-C 

1/1 D/C 

1/1 D/D 

1/1 D/C 

1/1 D/D 

Total risk 

Now 10 Years 
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Hazard 

Electrical shock 
(cont.) 

locat I on 

North 24-kV 
switchgear room, 
2,400-V 
switchgear 

Women's change 
room has open 
4-in. junction 
box 

South pipe 
gallery, near 
COfll)ressor room, 
12-in. by 12-in. 
junction box 
irrt>edded in the 
wall 

East end of south 
pipe gallery, 
rear of 11202-S 
Vent System" 
differential 
pressure recorder 
has 4-in. 
junction box with 
missing cover 
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Table C2-7. 202-S Canyon Building. (35 sheets) 
Risk evaluation surmary sheet 

Potential accident 

Person receives shock from contact with 
energized conductors or equipment from 
incorrect assfJll)tion that circuits are 
out of service and/or deenergized based 
upon nonfunctional indicator lights 

Person receives shock from contact with 
energized conductors after damaging 
insulation during maintenance or 
demolition activities 

Factors 

19. Breaker status indicating 
1 ights are not functioning for 
the following breakers: E8X100, 
E8X101, E8X104, E8X105, E8X106, 
E8X111, E8X112, E8X114, E8X116, 
E8X124, E8X125, E8X126 

20. Uncovered junction box contains 
energized conductors 

21. The uninsulated portion of the 
conductors are insulated with 
twist-on caps 

22 . Junction box is missing cover 

23. Energized 480-V wiring is 
accessible 

24. Splices and taps in box are 
insulated with tape 

25. Box is approximately 7 ft above 
floor 

26. Junction box missing cover 
contains accessible energized 
wires 

27. Wire splices have been 
insulated with wi.re caDS 

Risk 
assessment 

c-c l·C 

1/1 0/D 

1/1 D/D 

1/1 0/D 

1/1 0/0 

Total risk 

Now 10 Years 
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Hazard 

Electrical shock 
(cont . ) 

Location 

Hivox room, south 
wall, lnstrunent 
cabinet adjacent 
to doorway, 2-ln. 
by 4- in. device 
box without cover 

South 480-V 
switchgear room 

C01r4>ressor room, 
HCC on west side 

Blower room 1, 
HCC 

Blower room 1, 
rear of air 
washer instrunent 
cabinet, open 
electrical wiring 
gutter 

North operating 
gallery, OB-2 
panel alarm 
cabinet, open 
device box 

Blower room 3, 
HCC 
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Table C2-7. 202-S Canyon Building. (35 sheets) 
Risk evaluation sl.mllllry sheet 

Potent i al accident 

Person receives shock from contact with 
energized conductors or equipment due 
to incorrect ass~tion that circuits 
are out of service and/or deenergized 
based upon nonfunctional indicator 
1 ights · 

Person receives shock from contact with 
energized conductors during maintenance 
or demolition activities 

Person receives shock from contact with 
energized conductors after damaging 
insulation during maintenance or 
demolition activities 

Person receives shock from contact with 
energized conductors or equipment from 
incorrect ass~tion that circuits are 
out of service and/or deenergized based 
upon nonfunctional indicator lights 

Factors 

28. Device box without cover 
contains energized wires that 
supply instrunent cabinet·· 
unknown if instrunents are in 
use 

29. Breaker status indicating 
lights are not functional for 
the following breaker cubicles: 
F8X6, F8X7, F8X8, F8X13, FOR 
42, FOR 44, FDR 45. Switchgear 
is in service. 

30. Indicating lights for the two 
in-service air coo-pressors ere 
not functional 

31. Indicating lights of in-service 
MCC ere not functional 

32. Wire gutter hes no cover, and 
energized wires ere hanging out 

33. The cut ends of some ere taped 
end others are not; conct.Jctors 
are exposed 

34. Box has energized wiring 
hanging out 

35. Wires are insulated with tape 

36. Indicating lights ere not 
functional for in-service MCC 

Risk 
assessment 

c-c L·C 

1/1 0/D 

1/1 D/D 

1/1 D/0 

1/1 D/0 

1/1 D/D 

1/1 D/D 

1/1 D/D 

Total risk 

Now 10 Years 
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Hazard 

Electrical shock 
(cont.) 

Location 

Silo first floor, 
MCC 

Silo fourth 
floor, MCC 

Silo fifth floor, 
north end, near 
elevator door, 
open jlJlCtlon box 

Silo fifth floor, 
caustic ~ 
status board 

Si Io seventh 
floor, MCC 

Ha 11 way to SIIP 
lobby at east end 
of SIIP change 
room, on west 
wall, approxi
mately 7 ft above 
floor, open relay 
box 

Blower room 5, 
MCC 

Table C2-7. 202-S Canyon Building. (35 sheets) 
Risk evaluation sU11T111ry sheet 

Potential accident 

Person receives shock from contact with 
energized conductors after damaging 
Insulation during maintenance or 
demolition activities 

Person receives shock from contact with 
energized conductors or equipment from 
incorrect ass~tion that circuits are 
out of service and/or deenergized based 
upon nonfunctional indicator lights 

Person receives shock from contact with 
exposed energized conductors with tools 
or materials being used or carried in 
area during construction, maintenance, 
or normal activity 

Person receives shock from contact with 
energized conductors or equipment from 
incorrect ass~tion that circuits are 
out of service and/or deenergized based 
UDOn nonfunctional indicator lights 

Factors 

37_ Indicating lights of in-service 
MCC are not functional 

38. Indicating lights of insservice 
MCC are not functional 

39_ Junction box has no cover with 
accessible energized wiring 

40. Splices are insulated with 
twist-on caps 

41. Unused panel-mounted equipment 
is plugged into energized 
receptacles with flexible cord 

42. Indicating lights for in-
service MCC are not functional 

43. Approximately 12-in. by 18-in. 
enclosure has no cover 

44. Energized terminal blocks, 
conductors, and relay contacts 
are exposed and easily 
accessible to hands or material 
being carried through area 

45_ Indicator lights for inservice 
cubicles for Main and SF-5 are 
not functional 

Risk 
assessment 

c-c l-C 

1/1 0/0 

1/1 0/0 

1/1 0/0 

1/1 0/0 

1/1 0/0 

1/1 C/C 

1/1 0/0 

Total risk 

Now 10 Years 
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n 
N 
I 
~ 
CX) 

Hazard 

Electrical shock 
(cont.) 

location 

Exterior doorway 
to stairway fr001 
ground level to 
cable ro001 level 
at east end of 
south operating 
gallery, 1 ight 
fixture above 
door 

Silo roof, south · 
east corner, 
conduit and cord 
supplying flood 
1 ights 

South operating 
gallery, above 
first MCC inside 
east-end door, 
has open conduits 
with wire hanging 
out 

Table C2-7. 202-S Canyon Building. (35 sheets) 
Risk evaluation surmary sheet 

Potential accident 

Person receives shock fr001 contact with 
energized conductors after damaging 
Insulation during maintenance or 
demolition activities, or contact with 
conduit energized after ground fault 
fr001 water intrusion 

Person receives shock fr001 contact with 
energized conductors exposed by damaged 
insulation or water intrusion 

Person receives shock fr001 contact with 
energized conductors during 
maintenance, inspection, or demolition 
activities 

Factors 

46. Conduit supplying exterior 
light fixture has conduit body 
with enclosed accessible 
energized wires 

47. Electrical power is supplied to 
the two flood light fixtures 
through each end of a T conduit 
body 

48. The openings through which the 
flexible cords pass do not have 
appropriate fittings for cord 

49. Openings around cord are sealed 
with only electrical tape and 
may allow water intrusion 

50. Cords are under constant 
tension; conduit T and attached 
conduit are held off roof by 
taut cords··cord insulation may 
be damaged 

51. Two open conduits above MCC 
have wires hanging out 

52. Wires have been cut and ends 
are not insulated 

53. Wires in larger conduit are 
energized and ends of conductor 
are exoosed 

Risk 
assessment 

c-c L·C 

1/1 D/D 

1/1 D/D 

1/1 CIC 

Total risk 

Now 10 Years 
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n 
N 
I 
~ 
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Hazard 

Electrical shock 
(cont.) 

Location 

Near lighting 
panel ND, hallway 
outside 2,400-V 
swl tchgear room 
has junction box 
missing knockout 

Basement storage 
gallery, south 
side of canyon, 
east end, near 
entrance to 
c OITll'lJl1 i cat i ons 
room 

Blower room 2, 
northwest corner, 
north wall, has 
portable 
transformer and 
discomect switch 
wired to 
electrical gutter 

Table C2-7. 202-S Canyon 
Risk evaluation sl.fflllBry sheet 

Potential accident 

Person receives shock from contact with 
energized conductors exposed after 
damaging insulation inside box, or 
contact with energized conduits after 
ground fault caused by damaged 
insulation 

Person receives shock from contact with 
energized conductors during 
maintenance, inspection, or demolition 
activities 

Maintenance or operating personnel 
contact energized conductors or 
equipment from damaged cord insulation 

93 f 301i· I ~ 2045 

Building. (35 sheets) 

Factors 

54. Four-inch junction box missing 
knockout, wiring Inside is 
energized 

55. A ventilation fan installed in 
ductwork is mounted on a 
framework in corner of room 

56. The fan motor has been removed 

57. Power supply wires for the 
motor extend from the end of 
the flexible conduit hanging 
from the wall at about 4 ft 
above floor 

58. Conductors are exposed and 
easily accessible 

59. The motor circuit has been 
deenergized at a wall·IIIOl.llted 
snap switch located about 10 ft 
away that serves as a control 
for the fan motor 

60. The line-side of the switch is 
energized 

61. The switch has not been tagged 
or locked out 

62. The exposed motor circuit 
conductors may be energized by 
closing snap switch 

63. A transformer and disconnect 
switch are mounted on portable 
stand 

Risk 
assessment 

c-c L·C 

1/1 E/E 

1/1 C/C 

1/1 0/0 

Total risk 

Now 10 Years 
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Table (2-7. 202-S Canyon Building. (35 sheets) 
Risk evaluation sUllllllry sheet Risk Total risk 

assessment 

Hazard Location Potential accident Factors c-c l·C Now 10 Years 

Electrical shock -- -- 64. Switch is supplied by flexible -- -- -- --(cont . ) cord permanently wired into 
wiring gutter on wall 

65. Transformer supplies 14/4 
flexible cord coiled and hung 
on wall with exposed conductors 
at load end 

66 . Equipment is presently not 
energized 

67. Flexible cord is not an 
approved wiring method for s:: permanent equipment :I: 

n 
Plant-wide, ten Maintenance or operating personnel has 68. Existing in-service welding 1/1 E/E I 

rr, or more locations contact with energized equipment or receptacle disconnect switches -c, 
conductors as a result of possible have been reconnected to supply I 

0 n confusion concerning proper space heat ing units Cl N identification of disconnect switch ....... I 
'0 l11 

0 69. Disconnect switches have 
conflicting labeling for < 
original 111/elding Receptacle" 0 

r-as well as for newer heaters C: 
3: 

70. New function of switch is rr, 

obvious in most cases w 
Plant wide Person receives shock when operating or 71 . Transformers 3 and 4, 480-V 1/1 C/C 

maintaining system from high voltage to switchgear ground meters read 
ground on a phase that causes wire unbalanced, which shows that 
insulation or service devices to fail ground current leakage exists 

on this switchgear and all of 
the circuits they supply 
(indication of insulation 
deterioration) 

t 72. Higher than normal voltage on 
phase conductors 

Electric shop, Person receives shock from contact with 73. Open conduit is connected to 1/1 E/E 
north wal 1 energized conductors with failed junction box with energized 

insulation through a conduit opening insulated conductors, which is 
a National Electric Code 
violation 

74. Energized individual insulated 
conductors are to be enclosed 
to prevent contact by persomel 



Table C2-7. 202-S Canyon Building. (35 sheets) 
Risk evaluation Sl111118ry sheet Risk Total risk 

assessment 

Hazard Location Potential accident Factors c-c L·C Now 10 Years 

Electrical shock Electric shop Person receives shock from contact with 75. Permanently wall -mou,ted plug 1/1 D/D -- --
(cont.) energized equipment caused by failure mold is connected by a portable 

of the ten-porary wiring method used cord to a four-square duplex 
box, a violation of the 
National Electric Code. 
Equipment is not installed per 
the National Electric Code. 

76. Insufficient physical 
protection provided by the use 
of portable cord and cord 
insulation age can lead to 
failure of the protective 
covering 2:: 

::c 
Electric shop Person receives shock from contact with n. Fixture is not approved for 1/1 D/D n 

I energized conductors when working on direct wired method; the l'TI 
energized lighting fixtures because of National Electric Code requires "t:I 

I the need to maintain sufficient plug and receptacle 0 n lighting to perform the repair (71 
N -I 
U'1 78. Fixture can then be '° ..... individually deenergized before 

maintenance < 
0 

' Plant wide; Person receives shock from contact with 79. The receptacle duplex enclosure 1/1 D/D C: 
electric shop-- energized bare terminations inside the has a hole in it allowing 3: 

l'TI west wall and box through opening in the duplex access 
several other receptacle box w 
locations 

North 480-V Person receives shock from contact with 80. Distribution panel is not 1/1 D/D 
switchgear room, energized circuits from switching the labeled with identification, as 
behind 440-V wrong equipment during normal and required by the National 
switchgear emergency situations Electric Code 

Blower room 2, Person receives shock from contact with 81. Cover screws are missing from a 1/1 D/D 
northwest wall energized wires wire way gutter and a ju,ction 

box (8 in. by 8 in. by 4 in.) 

North pipe Person receives shock from contact with 82. Two portable cords are laying 1/1 C/C 
gallery- -center energized portable cords because on top of overhead pipes or 
section; silo insulation on cords was penetrated and around equipment; they are 
fifth floor; damaged from handling plugged into receptacles but 
basement have no load connected 
decontamination 
room; north 
s~le gallery 

83. Portable cords are for 
ten-porary use only, not long 
term use 



Table C2-7. 202-S Canyon Building. (35 sheets) 
Risk evaluation sU11118ry sheet Risk Total risk 

assessment 

Hazard locat I on Potential accident Factors c-c L·C Now 10 Years 

Electrical shock Plant wide, 10 to Person receives shock from contact with 84. Panel covers have been modified 1/1 0/0 -- --
(cont.) 15 locations energized internal panel C0f11)0nents or by cutting openings to allow 

is exposed to electrical fault arc, conduits to pass through the 
heat, or material via the cover cover and drilling holes to 
openings facilitate mounting hasp on the 

cover to replace nonoperational 
or missing door latches 

Plant wide, 15 to Person receives shock from contact with 85. Numerous safety (disconnect) 1/1 0/0 
20 locations energized circuits caused by switching switches throughout the 

devices that ere not documented as to facility ere not labeled with 
source or load an identifying tag as required 

by the National Electric Code. 
Identifying these switches :c 
allows personnel to locate the :::c 

("") correct disconnecting device I 
for normal end emergency ,..., 
situations. "O 

I 
0 n Plant wide Person receives shock from contact with 86. The glass le~ is located at 1/1 C/C Ol N (two locations) energized fixture caused by breaking 5 ft on the hallway wall with ..... 

I 

'° c.n safll)le gallery the fragile tubular l afll) glass bulb no protective cover 
N north and south creating electrical contact 

< 
0 87. These "Safll)le Gallery Test r-

Lights" ere operational C 
3: ,..., 

Switchgear room, Person receives shock from contact with 88. The electrical tray that 1/1 C/C 
24 kV, northwest energized conductors from insulation delivers main power to the w 
corner at ceiling being damaged switchgear is missing one large 

protective cover, and a second 
cover is severely damaged from 
an earlier fault 

Switchgear room, Person receives shock from contact with 89. Battery charger operating 1/1 0/0 
24 kV, battery energized bare terminals or devices indicator light is not 
room because of false indication that the operational 

circuit is deenergized 

Person receives shock from energized 90. Battery room doors are required 1/1 0/0 
equipment caused by battery acid fumes to be closed to control flllles 
damaging electrical equipment and and gases es they are corrosive 
causing equipment failure and explosive 

91. The door in question was 
propped open and a sign on the 
door stated it should stay open 

100 series Person receives shock from contact with 92. Fluorescent light fixtures are 1/1 0/C 
offices, south energized light fixtures; fixture supported by ceiling panels 
side main floor support that hangs the fixture from the 

wires and exposes the wires to the 
f ixture housing fails 



n 
N 
I 

V, 
w 

Hazard 

Electrical shock 
(cont.) 

Location 

Hlvox room 

Hivox room 

Switchgear room, 
480 V south 

North operating 
gallery, irultiple 
panels 

Table C2-7. 202-S Canyon Building. (35 sheets) 
Risk evaluation sUT111Bry sheet 

Potential accident 

Person receives shock from contact with 
energized wires in a fluorescent light 
fixture as a result of foreign objects 
damaging the wire insulation, exposing 
bare energized wires or energizing the 
fixture housing 

Person receives shock from contact with 
energized exposed contacts in a broken 
Ii ght switch 

Person receives shock from contact with 
energized conductors at terminations to 
the c i rcuit breakers or bus 

Person receives shock from contact with 
energized conductors or devices caused 
by aged insulation failure 

Factors 

93. The panels are water damaged 
and do not provide adequate 
support 

94. Conductors to the fixture could 
be stretched, damaging the 
insulation that could energize 
the fixture 

95. The protective cover on light 
fixture is missing, exposing 
the fixture wires 

96 . The operator handle on a 
standard light switch is broken 

97. There is a power distribution 
panel constructed from a 
coomJnications enclosure (the 
use of a "homemade" electrical 
distribution panel is a 
strictly forbidden practice) 

98. The interior mounting panel has 
openings cut out for the 
circuit breakers, and unused 
openings through the panel 
expose the electrical bus 

99. Openings in the panel allow 
foreign objects to easily 
contact the energized 
electrical bus 

100. Panel boards are dead front 
type with open sides and back 

101. Nunerous conductors and 
devices were energized and 
exposed to anyone in the 
vicinity 

102. No apparent reason for most 
or any of this equipment to 
be energized 

Risk 
assessment 

C·C L·C 

1/1 0/0 

1/1 0/0 

1/1 0/0 

1/1 0/0 

Total rislc 

Now 10 Years 
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n 
N 
I 

c.n 
.i,. 

Hazard 

Electrical shock 
(cont.) 

location 

North ope rat Ing 
gallery 

Silo fifth floor 

Basement hot shop 

Basement 
decontamination 
room and other 
specific areas 

Basement remote 
shop 

Basement remote 
shop 

Table C2-7. 202-S Canyon Building. (35 sheets) 
Risk evaluation slllll18ry sheet 

Potential accident 

Person receives shock from contact with 
energized equiJX11ent caused by water and 
rust energiz ing exposed parts of the 
panel board 

Person receives shock from contact with 
exposed energized conductors 

Person receives shock when work is 
being performed on the inside of the 
panel as a result of limited access 

Person receives shock from contact with 
energized equiJX11ent when working on or 
around energized circuits and devices 
because of limited visibility 

Person receives shock from contact with 
energized equiJX11ent when performing 
work in the vicinity of these 
unprotected light fixtures 

Person receives shock from contact with 
energized enclosure caused by corrosion 
visible on the external surfaces 

Factors 

103. An instrunent panelboard, 
with 120 V, has been damaged 
by water leaking into it from 
above (it shows signs of rust 
at several points) 

104 . Portable extension cord 
supplies power to a 
permanent I y mounted 
fluorescent fixture; th is is 
not allowed per the National 
Electric Code 

105. Portable cords are not 
suitable for permanent 
installations because they 
are easily subject to 
insulation damage from age 
and handling 

106. Mork table is positioned in 
front of panel RS; access is 
not readily accessible as 
required by the National 
Electric Code, and area Is 
contaminated 

107. Lighting is below recommended 
levels in some of the areas 

108. Several of the glass globes 
are missing from the 10-ft to 
12-ft-high wall light 
fixtures in this area 

109. The glass bulbs are easily 
broken by hoisting cables or 
long tools, producing the 
opportunity for persomel 
contact 

110. A large ji.nction box on the 
wall shows considerable signs 
of rust and external 
corrosion 

111. The condition of the inside 
of the box and its contents 
is unknown 

Risk 
assessment 

c-c l·C 

1/1 D/D 

1/1 D/D 

1/1 D/D 

1/1 D/D 

1/1 D/D 

1/1 D/D 

Total risk 

Now 10 Years 
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n 
N 
I 

c.n 
c.n 

Hazard 

Electrical shock 
(cont.) 

Location 

. . 

South saff1)le 
gallery, east end 

South operating 
gallery 

Table C2-7. 202-S Canyon 
Risk evaluation sU111111ry sheet 

Potential accident 

. . 

Person receives shock from contact with 
energized equipment caused by 
insulation failure 

Person receives shock from contact with 
energized bus by foreign object 
protruding through opening 

93 ft"30'i· ! .. 2051 

Building. {35 sheets) 

Factors 

112. It is not known if energized 
conductors are contained 
within 

113. The enclosure is not a liquid 
resistant type, and external 
corrosion could easily 
indicate internal corrosion 
that is attacking the 
insulation of the contained 
conductors; these conductors 
could then contact the 
enclosure 

114. Two pipe heat trace circuits 
are supplied from nultioutlet 
plug-in unit (supported by 
hanging over a pipe) that is 
plugged into an extension 
cord plugged into a wall 
outlet 

115. This is not a National 
Electric Code approved method 
of supplying heat trace (the 
circuit supplying this heat 
trace does not have ground 
fault protection or metal 
covering as required by 
National Electric 
Code 427-22); the water 
system is active 

116. The cord connected to the 
heat trace circuits does not 
provide the safety required 
for a permanently installed 
circuit 

117. Cords do not have the 
resistance to abrasion or 
handling required, causing an 
increased opportunity for 
contact with the energized 
conductors 

118. Distribution panel SD has a 
circuit breaker missing 
leaving a hole in the inside 
panel that exposes the 
energized electrical bus 

Risk 
assessment 

C·C l·C 

.. . . 

1/1 C/C 

1/1 D/D 

Total 

Now 

. . 

. 
risk 

10 Years 
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I 
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Hazard 

Electrical shock 
(cont.) 

location 

Blower room 5 

Basement 
electrical cable 
room 

Basement storage 
gallery 

Roof of canyon, 
outside 

Table C2-7. 202-S Canyon 
Risk evaluation Slffl118ry sheet 

Potential accident 

Person receives shock from contact with 
energized conductors caused by 
insulation damage 

Person receives shock from contact with 
energized conductor or equipment caused 
by insulation failure 

Person receives shock from contact with 
energized insulated conductors that are 
not contained within a suitable 
enclosure, which results in insulation 
failure 

Person receives shock from contact with 
energized conductors or equipment 
caused by insulation damage 

93 fr301i· I .2052 

Building. (35 sheets) 

Factors 

119. The flexible raceway from the 
disconnect switch to space 
heater 6 is approximately 
8 ft long; 6 ft is the 
maxinun length per the 
National Electric Code 

120. The extra flexible conduit 
length may be too long for 
the approved fittings, 
causing it to separate and 
expose damaged conductors 

121. Miscellaneous items (stove 
oven element, metal bar, 
conduit, dust pan) are stored 
on or near the power cables 
to the building 

122. Metal objects in contact with 
insulated conductors are 
required to be bonded to 
ground; normally, these items 
consist of raceway or cable 
supports 

123. Energized, insulated wires 
are not contained within a 
junction box 

124. Conductors are not enclosed 
in a raceway or box when they 
transition from the roof 
raceway to the wall raceway 

125. Conductors passing between 
two raceway systems are 
subject to wear on the 
insulation system of the 
wires, which would cause the 
wire to energize the raceway 
svstem 

Risk 
assessment 

c-c l-C 

1/1 E/E 

1/1 C/C 

1/1 0/0 

1/1 C/C 

Total risk 

Now 10 Years 
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n 
N 
I 

U1 ......, 

Hazard 

Electrical shock 
(cont.) 

Location 

East end, first 
room Inside entry 

East end, first 
room Inside entry 
at recorder 
panelboard 

Electrically 
operated 
mechanical 
equipment 
throughout the 
entl re fllci l i ty 

General 

93 t{30'i· I ~2053 

Table C2-7. 202-S Canyon Building. (35 sheets) 
Risk evaluation Slll11lllry sheet 

Potential accident 

Persomel exposed to energized 
conductors or equipment; wires between 
two raceway systems are subject to 
conductor insulation wear that might 
cause the wire to contact the raceway 

Person receives shock from contact with 
energized Insulated conductors or 
equipment from insulation being damaged 

Person receives shock as a result of 
Inadvertent energization of mechanical 
equipment creating an electrical shock 
hazard 

Person receives shock from contact with 
an unprotected energized component 
(e.g., open electrical box, panel, and 
exposed wire) 

Factors 

126. Electrical metal tubing 
conduit pulled apart with 
wires exposed and deenergized 
but could be energized at any 
time 

127. Exposed insulated wires are 
energized in an area where 
all people entering the 
building pass through 

128. Foreign objects, with the 
ability to damage the wire 
insulation, are routinely 
carried through the vicinity 

129. It appeared that most of the 
mechanical equipment in the 
facility has been deenergized 

130. However, there are no visible 
disconnect(s) on most 
components 

131. Labeling of electrical 
circuits Is inaccurate to 
nonexistent 

132. Most of the circuits and 
breakers in the facility are 
unidentified or incorrectly 
identified 

133. In other inspections, it was 
noticed that once breakers 
were flipped, components that 
were once shut down operated 

134. Due to age, circuit breakers 
may not trip in the case of 
an accident 

135. Surveillance is conducted in 
this facility 

Risk 
assessment 

c-c L·C 

1/1 0/C 

1/1 C/C 

1/1 0/C 

1/1 0/C 

Total risk 

Now 10 Years 
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N 
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CJ'I 
0) 

., 

Hazard 

Electrical shock 
(cont.) 

locat Ion 

. -

North side pipe 
gallery across 
from the men's 
bathroom on the 
south wall; there 
are two conduits 
with wires 
protruding from 
them 

202-S maintenance 
shop, near the 
west side 
maintenance door, 
out in the north 
pipe gallery 

North side 
electrical 
gallery (exposed 
electrical on the 
backside of al 1 
panels) 

Second AMU area 
(electrical wires 
near entrance) 

Third level AMU 
(exposed wires) 

Third level 
blower room 
(wires protruding 
from conduit) 

Table C2-7. 202-S Canyon 
Risk evaluation sl.lllllllry sheet 

Potential accident 

--

93 ft30'i· ~ .. 205~ 

Building. (35 sheets) 

Factors 

136. Presence of water would 
increase likelihood of 
accident 

137. The wires are capped and are 
on the zone side of the 
barrier chain (it is not 
known if the wires are 
energized) 

138. Conduit with one blue 
electrical wire protruding; 
status unknown 

139. Status of exposed electrical 
equipment is unknown 

140. Several electrical wires 
hanging on piping at entrance 
above the steps; status of 
wires Is unknown 

141. Electrical box with bare 
protruding wires next to 
tank 307 

142. Status of wires unknown 

143. On west side of the room, 
there are some protruding 
electrical wires extending 
from the floor 

144. The wires are taped, but 
status is unknown 

Risk 
assessment 

c-c L·C 

-- --

1/1 0/0 

1/1 0/0 

1/1 0/0 

1/1 0/0 

1/1 0/0 

1/1 0/0 

1/1 0/0 

1/1 0/0 

Total 

Now 

--
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10 Years 
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U'I 
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Hazard 

Electrical shock 
(cont.) 

Exposure to 
radiat ion 

Location 

Level 4 (exposed 
electrical) AMU 

level 7 
operations room 
AHLI (exposed 
wires behind 
panels) 

High voltage 
cable room east 
end (protruding 
electrical wires) 

South operating 
gallery, east end 
(protruding 
wires) 

Areas outside the 
canyon 

The canyon 

Table C2-7. 202-S Canyon 
Risk evaluation sl.lTlllllry sheet 

Potential accident 

--

Person Is exposed to external ionizing 
radiation 

Person is exposed to external ionizing 
radiation 

Building. (35 sheets) 

Factors 

145. There are some exposed 
electrical wires next to a 
large tank . The tank is 
covered with plywood. 

146. There are some exposed 
electrical wires on the 
southeast side behind the 
control panel 

147. There is no visible 
electrical disconnect, and 
status is unknown 

148. On the east side of the cable 
room there are several 
exposed electrical wires; 
status is unknown 

149. The wires are capped and 
taped 

150. Protruding electrical wires 
coming from~ near the 
east end of operating 
gallerv· status is unknown 

1. Moderate to high exposure rates 

2. A shielded viewing window and 
several access ports on the 
first and second levels 
represent the largest exposure 
hazards in nonradiologically 
control led zones 

3. Surveys detected 31 areas with 
greater than ten times 
background 

4. Moderate to high external dose 
rates 

5. Almost c°""lete lack of 
labeling makes delineation of 
high radiation fields difficult 

Risk 
assessment 

c-c l·C 

1/1 0/0 

1/1 0/0 

1/1 0/0 

1/1 0/0 

1/1 0/0 

11/11 B/B 

11/11 B/B 

Total risk 

Now 10 Years 

-- --
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Hazard 

Exposure to 
radiation 
(cont.) 

Exposure to 
' asbestos 

Location 

--

The canyon 

General 

Table C2-7. 202-S Canyon 
Risk evaluation surmary sheet 

Potential accident 

--

Person receives radiation exposure from 
internal sources of radiation that were 
ingested, inhaled, or absorbed 

Person inhales friable asbestos; 
potential exists for asbestos related 
illness in future from such exposure 

g'J k3QIH 2Qt6 ,~ ,J If· "l U • -J 

Building. (35 sheets) 

Factors 

6. The floor and individual pieces 
of scrap equipment represent 
the largest exposure hazards 

7. This area is routinely entered 
by individuals doing 
surveillance and by persons 
storing or removing equipment 

8. In general, dose rates increase 
as one moves toward the west 
end of the canyon and closer to 
the canyon wall 

9. Surveys detected five areas 
with elevated exposure rates 
greater than ten times 
background 

10. Removable contamination is 
present in all areas of the 
canyon 

11. Open joints in the floors and 
wells can allow contamination 
to migrate from contaminated 
areas to clean areas 

1. Most of the asbestos products 
in this building are in good 
condition 

2. This facility is routinely 
occupied 

3. The facility is ventilated 

4. There are few water leaks 
within the piping galleries 

5. Pipe insulation and flooring, 
roofing, or other materials may 
or may not contain asbestos 

6. Friable areas would have to be 
disturbed(~ into, knocked 
down) for a significant release 
to occur 

Risk 
assessment 

c-c L-C 

-- --

11/11 8/B 

IV/IV D/C 

Total 

Now 

--

IV, D 
Negl i. 

risk 

10 Years 

--

IV, C 
Minor 

~ 
:::c 
("'") 
I ,.., 

""C 
I 

0 
CTI -\0 

< 
0 

' C: 
::J: ,.., 
w 
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Table C2-7. 202-S Canyon Building. (35 sheets) . 
Risk evaluation sUTlll8ry sheet Risk Total risk 

assessment 

Hazard Location Potential accident Factors c-c L·C Now 10 Years 

Exposure to Exterior north- -- 7. Pipe insulation in friable -- -- -- --
asbestos (cont.) east corner of condition 

202-S Building 
near rail road 
tunnel 

Exterior west - See 7 above 
end, high bay 
roof 

Exterior tank 8. Asbestos in and on ground from 
farm on the west piping and tank insulation 
side of 
202-S Building :c 

:::x:: . Power office 9. Pipe insulation in friable n 
I condition l'T'I 

"'O 
North and south 10 . Throughout pipe galleries, I 

0 n side pipe gallery there are areas of slight Ol 
N damage to pipe insulation ...... 
I 

'° Ol Room 112 -C 11. May have asbestos seals on ..... 
(fireproof file drawers < 
cabinet) 0 

' C: Second AMU area 12. Broken and split pipe 3: 
insulation l'T'I 

w 
Hot shop 13. Damaged pipe insulation 

Oecontami nation - See 13 above 
room off hot shop 

North and south - See 13 above 
sample gallery 

South operating - See 13 above 
gallery 

Blower room 5 14. Heavy pipe insulation damage, 
labeled asbestos 

15. Insulation is all over blower 
units 

Exposure to lead IV, D IV, D 
Neg Ii. Negli. 

General Person is exposed to lead by inhalation ,_ Oxidation exists on lead bricks IV/IV 0/0 
or absorption during hand! ing (moving), 
chipping, grinding, or boring of the 
lead or lead based oroduct 



n 
N 
I 

°' N 

Hazard 

Exposure to lead 
(cont.) 

location 

--

Spec If fc 
locations: 

North side pipe 
gallery 

Hot shop 

North sa""le 
gallery 

Table C2-7. 202-S Canyon 
Risk evaluation sU11118ry sheet 

Potential accident 

--

93l30'fl .. 2058 

Building. (35 sheets) 

Factors 

2. Persons nust handle lead due to 
regulatory requirements to 
control it 

3. Most of the lead found in this 
facility is or has been used as 
a radiation shield, so moving 
the lead could also result in a 
radiation exposure 

4. Most lead is in radiation zones 

5. Lead oxidation rates found to 
be larger than initially 
eKpected 

6. Large quantities of movable 
lead observed, ruch greater 
than in other facilities 

7. Sensitivity to lead exposure is 
variable 

8. Maintenance ~loyees for the 
0&o facilities have been 
instructed to move lead in the 
past, this apparently is a 
continuing effort 

9. Personal monitoring has been 
conducted by HEHF on ~loyees 
handling lead in the 100 Areas, 
and the results showed an 
exposure to lead dust 

10. Two large pieces of lead 
attached to the south wall 

11. Two sheets under table on south 
side of room, and one brick of 
lead on drill press 

12. Multiple lead sheets, bricks, 
plugs, etc., along the south 
wall 

Risk Total 
assessment 

c-c l-C Now 

-- -- --

risk 

10 Years 

--

E 
:I: 
n 
I ,.., 

"t:J 
I 

0 

°' ..... 
\0 

< 
0 

' C: 
3: 
rr, 

w 
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Table C2-7. 202-S Canyon Buildi nq. (35 sheets) 
Risk evaluation sllTIIIBry sheet Risk Total risk 

assessment 

Hazard Location Potential accident Factors c-c L·C Now 10 Years 

Exposure to lead South sa~le -- 13. On cell H-9 and H-7, -- -- -- --
(cont.) gallery approximately 300 lead bricks; 

, more lll.lltiple bricks , sheets, 
etc., throughout the rest of 
the gallery 

Silo, f I rst 14. Lead bricks attached to 
floor; AMU manipulator arms, being used as 

counter weights 

Second AMU area 15 . Lead plugs being used for wall 
holes 

Exposure to IV, 0 IV, 0 ~ 
mercury Negli. Negl i. :c 

n 
General Person exposed to mercury due to 1. Small quantities IV/IV 0/0 . I 

rr, 
ingestion or absorption ""C 

I 

2. Contained in glass containers 0 
n O'l 
N ...... 
I 

3. Possibility for existence as '° O'l 
w mixed waste < 

Specific 0 

' locations: C 
3: 

4. Two mercury switches on yellow 
rr, 

COll1)ressor room 
COll1)ressor w 

Blower room 2 5. Gage with mercury and red oil 
In i t 

North side 6. All "brown brand" gages have 
electrical mercury switches in them 
gallery (requires opening covers to 

gain access) 

Level 75 ( feed 7. Several manometers that may 
tank level) contain red oi l or mercury 

Exposure to II, 0 II, 0 
miscellaneous Minor Minor 
chemicals 

General Person exposed to unknown or known ,. Facility is a chemical handling 11/11 0/0 
chemicals through inhalation, facility and is very large and 
ingestion, or absorption due to breach routinely entered 
of container 

2. The materials may be more or 
less stable depending upon age 
and chemical makeuo 



r, 
N 
I 

O'I 
-"' 

f 

Hazard 

Exposure to 
miscellaneous 
chemicals 
(cont.) 

location 

--

Specific 
locations: 

COfll)ressor room 

North side pipe 
gallery 

North side 
electrical 
gallery 

Silo, first 
floor; AMU 

Third level 
blower room 

Level 4 west end 
high bay 

Table C2-7. 202-S Canyon 
Risk evaluation sU111111ry sheet 

Potential accident 

- . 

Building. (35 sheets) 

Factors 

3. Exposure requires loss of 
chemical containment 

4. Person must come in contact 
with material 

5. Process of collecting and 
staging material increases 
possibility of exposure 

6. It appears that most of the 
chemicals have been and will be 
physically moved 

7. Many of the materials are 
unknowns 

8. The floor drain has chemical 
residue and corrosion in and 
around it 

9. Catch pan under coq,ressor 
contains H2o and oil 

10. Ceiling pipe has chemical 
corrosion on outside, possibly 
sodium nitrate 

11. D Cell differential pressure 
panel board has instrument with 
red ol l in it 

12. Coq,ressed air system leaking 
green oi 1 

13. D-10 and 0·13 tanks still have 
unknown I iquids in them, 
according to gages 

14. Chemical residues on piping 

15. Chemical stains on HVAC unit 

16. Chemical residues on piping 

Risk 
assessment 

c-c L-C 

-- --

Total 

Now 

--

risk 

10 Years 

--

E 
:::c 
r, 
I 

IT1 
"O 
I 

0 
O'I ..... 
'° 
< 
0 
r 
C: 
3: 
IT1 

<.,.J 



n 
N 
I 

Ol 
U1 

Hazard 

Exposure to 
miscellaneous 
chemicals 
C cont.) 

Fire 

Location 

Hot shop 

Decontamination 
room off hot shop 

North sample 
gallery 

South sample 
gallery 

South operating 
gallery 

Level 75 west end 
high bay 

Blower room 5 

North, outside 
power 
transformers 

Table C2-7. 202-S Canyon 
Risk evaluation sUT111ary sheet 

Potential accident 

--

Accurulation of turbleweeds could 
contribute to a fire around these 
transformers, causing loss of power to 
the building and damage to major 
equipment 
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Building. (35 sheets) 

Factors 

17. Several aerosol cans 

18. Several unlabeled containers, 
two gas cans, and several 
aerosol cans 

19. Chemical corrosion on piping, 
ventilation ducting has 
corrosion, several unmarked 
containers sitting on the top 
of Cell D-9 (one labeled 
caustic) 

20. Cabinet on south wall has 
several unlabeled containers 
and one container of acetone; 
heavy oil residue on generator 
motors by east entrance and on 
floor; plus, a bucket one-half 
full of oil on the floor. 

21. Several large manometers across 
from panel 13 may have red oil 
in them 

22. Several manometers in this room 
may contain red oil or mercury 

23. Air pressure system leaking 
green oil onto wall and floor 

1. Accurulation of turbleweeds 
around electrical equipment 

2. Electrical system damage could 
result in loss of ventilation 
control and possible release of 
radioactive material 

Risk Total 
assessment 

c-c L-C Now 

-- -- --

II, C 
Moderate 

11/11 C/C 

risk 

10 Years 

--

II, C 
Moderate 

. 

::c 
::c 
n 
I 

l'T1 
""O 
I 

0 
CTI ..... 
l,O 

< 
0 
r 
C: 
3: 
l'T1 

w 



n 
N 
I 

°' °' 

Hazard 

Fire (cont.) 

Explosion 

Release of 
radioactive 
materiel 

Location 

Most areas with 
mechanical 
equ ipment have 
oi I residues or 
oil accurulatlons 

Electrica l 
systems in some 
areas 

Battery storage 
room (approx · 
imately 60 
batteries in this 
room with no 
ventilation) 

Hot shop and 
decontamination 
rooms (several 
gas cans being 
stored) 

General 

South side of 
north operating 
gallery 
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Table C2-7 . 202-S Canyon Building. (35 sheets) 
Risk evaluation sliTIIIBry sheet 

Potential accident 

There is a potential for a fire to 
ignite due to en accuru lation of 
materials such es oils or chemical 
inc01TpBtibles that may mix 

The electrical system is not maint ained 
in some areas . An electrical fire is 
possible. 

There is a potential for en explosion 
of a battery in the battery storage 
room; there is also a potential for an 
accurulation of hydrogen gas in the 
battery room 

Potent ial for explosion of gas vapors 

There ere multiple unlabeled conta iners 
throughout the facil i ty 

Disturbance of surface contamination in 
the building resulting in a release 
through effluent stack 296· S·6 

Factors 

3. Accla!Ulations of these types of 
materials are small 

4. If a fire did start, it is 
questionable whether the fire 
would spread due to the lack of 
corrbustibles 

5. There are no fire detection or
suppress ion systems in the 
building 

6. Building is regularly occupied 

1. The ventilation does not work 
in the battery storage room; 
the door to the room was open 
however 

2. The batteries ere in service 
and used to power the breakers 

3. The gas cans may or may not 
have gas in them 

4. Unlabeled conta iners may or may 
not contain chemicals that are 
unstable or shock sensitive 

1. Stack 296·S·6 is not HEPA 
filtered 

Risk 
assessment 

c-c 

11/11 

11/11 

11/11 

11/11 

11/11 

111 ·3 
111 ·3 

L-C 

C/C 

C/C 

E/E 

E/E 

E/E 

C/C 

Total risk 

Now 

II, E 
Negl i . 

111·3, C 
Negli. 

10 Years 

II, E 
Negll. 

111·3, C 
Negl i. 

:c 
:i:: 
n 
I 

f'T1 
""C 
I 

0 

°' -'° 
< 
0 
r 
C 
3: 
f'T1 

w 



n 
N 
I 

Cl ..... 

Hazard 

Release of 
radioactive 
material (cont.) 

Location 

Ins ide 
ventilation ducts 
in silo 

Cracks or voids 
in expansion 
joints in canyon 
wal 1 

South s ide of 
north operat i ng 
gallery to the 
216-S- 10 d i tch 

Radioactive waste 
in large wooden 
boxes stored 
outside on the 
north side of the 
REOOX Plant 
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Table C2-7. 202-S Canyon Building. (35 sheets) 
Risk evaluation Slfflllllry sheet 

Potential accident 

Canyon ventilation balance is upset due 
to filter or fan failure causing a 
disturbance of radioactive materials 
and resulting i n a release through 
voids in canyon walls 

Weter intrus i on causes surface 
contamina ti on to spread in the building 
and to be released to the 
261-S-10 ditch through the floor drains 

Release of radioactive waste due to 
severe envirormental conditions such as 
fire, wind, or precipitation 

Factors 

2. Ventilation ducts are posted as 
surface contamination zones 

3 . The walls and floors of the 
canyon have unsealed joints 

4. A record sa""ler monitors for 
radioactive emissions 

5. Surface contamination zones 
exist in the building 

6 . Air pressure in the REDOX 
Canyon is slightly negative 
even when ventilation system 
fails 

7. Roof is not leaking in 
radiation zones 

8. ~ater is supplied to lavatory 
off the north operation gallery 
and a pipe break could mobilize 
radioactive contaminat ion and 
escape to envirorment through 
the floor drains 

9. Building is routinely occupied 

10. The 216-S-10 ditch was designed 
to receive liquid waste from 
the REOOX facility floor drains 

11 . Radioactive waste containers 
are stored outside and are 
exposed to weather 

12. Severe weather conditions occur 
routinely 

13. Range fires normally occur in 
the sllffllertime at Hanford 

Risk 
assessment 

c-c 

111 -3 
111 -3 

111 -3 
I I I · 3 

111 -3 
111-3 

111-3 
111-3 

L·C 

0/0 

0/0 

0/0 

0/0 

Total rfsk 

Now 10 Years 

< 
0 

' C: 
3: ,.., 
w 



n 
N 
I 

Ol 
,CO 

Hazard 

Release of 
radioactive 
mater ial (cont . ) 

Release of 
asbestos 

location 

Canyon area 

General 

Specific 
locations: 

Exterior north
east corner of 
202-S Building 
near ra i lroad 
tunnel 

Exterior west end 
high bay roof 

Exterior tank 
farm on the west 
side of 
202-S Building 

Power office 

North and south 
side pipe gallery 
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Table C2-7. 202-S Canyon Building. (35 sheets) 
Risk evaluation sLnmBry sheet 

Potentia l accident 

Release of radioactive materiel due to 
severe environmental conditions such as 
fire wind or prec ipi tation 

Release of asbestos due to disturbance 
of friable insulation on piping 

Disturbance of residue and/or friable 
asbestos insulation resulting in the 
release of asbestos fibers 

Disturbance of residue and/or friable 
asbestos insulation resulting in the 
release of asbestos fibers through 
ventilation stacks or doors 

Factors 

14. A range fire could ignite 
wooden boxes and cause an 
airborne release of 
radionucl ides 

15. ~ooden boxes were covered with 
plastic 

16. Open joints in concrete walls 
and floors 

1. Potential for large quantities 

2. Most piping still has 
insulation in place 

3. Insulation nust be disturbed to 
get released 

4. An escape path must be present 
and very few paths were evident 

5. Pipe insulation in friable 
condition 

6. Asbestos in and on ground from 
piping and tank insulation 

7. Pipe Insulation in friable 
condition 

8. Throughout pipe galleries there 
are areas of slight damage to 
pipe insulation 

Risk 
assessment 

c-c 

111-3 
111-3 

111-3 
111-3 

l·C 

D/D 

E/E 

Total risk 

Now 

111·3, E 
Negli . 

10 Years 

111 · 3, E 
Negl i. ~ 

:c 
n 
I ,.., 

"'O 
I 

0 
Ol -\D 

< 
0 
r 
C: 
3: ,.., 
w 



n 
N 
I 

O'I 

·'° 

Hazard 

Release of 
asbestos (cont . ) 

ReleaSlt of lead 

location 

. . 

Room 112-C 
(fireproof file 
cabinet) 

Second AMU area 

Hot shop 

Decontamination 
room off hot shop 

North and south 
saf1l)le gallery 

South operating 
gallery 

Blower room 5 

General 

Table C2-7. 202-S Canyon 
Risk evaluation sUT1T1Bry sheet 

Potential accident 

. . 

Release of lead by theft or sabotage 
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Building. (35 sheets) 

Factors 

9 . Appears not to be coated with 
fixative 

10. Friable asbestos is on piping 
that is not normally within 
reach 

11. Exhaust ventilation is HEPA 
filtered before being released 
to the atmosphere, except for 
Stack 296-S-6 in the silo 
gallery 

12. May have asbestos seals on 
drawers 

13. Broken and split pipe 
insulation 

14. Damaged pipe insulation 

15. Heavy pipe insulation damage, 
labeled asbestos 

1. lead bricks used for shielding 

2. Bricks are moveable, and a 
program is in place to 
inventory 

3. Most lead is in radiation zones 

4. Most lead is in remote areas 

5. Potential exists for lead and 
radionuclides (mixed waste) 

6. Theft unlikely due to weight 

Risk 
assessment 

C·C L·C 

-- . . 

111-3 0/0 
111 ·3 

Total 

Now 

.. 

111·3, D 
Negl I. 

risk 

10 Years 

--

111·3, 0 
Negl_f. 

~ 
:::c 
n 
I 

l'T'1 
""O 
I 

0 
O'I .... 
'° 
< 
0 
r
e 
3: 
l'T'1 

w 



r, 
N 
I ....., 

0 

/ 

Hazard 

Release of lead 
(cont . ) 

Locat Ion 

Specific 
locations 

First floor of 
the north 
operating gallery 

Silo on second 
floor 

North side pipe 
gallery 

Hot shop 

North sa""le 
gallery 

South sa""le 
gallery (on cell 
H·9 and H-7) 

Si lo, first 
floor; AMU 

Table C2-7. 202-S Canyon 
Risk evaluation sU11118ry sheet 

Potential accident 

Lacie of management controls resulting 
In lead being removed from the fac i lity 
(e.g, theft, sabotage) and exposed to 
the envlrorment 
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Building. (35 sheets) 

Factors 

7. Maintenance eq,loyees for the 
D&o facilities have been 
instructed to move lead in the 
past, this apparently Is 11 
continuing effort 

8. Personal monitoring has been 
conducted by HEHF on eq,loyees 
handling lead in the 100 Areas, 
and the results showed an 
exposure to lead dust 

9. Low quantities of removable 
lead 

10. Lead is useful for a nuiber of 
recreational activities (e.g., 
fishing weights, bullets, 
anchors), which increases the 
likelihood of theft (e.g., the 
theft of a significant quantity 
of mercury from the 
108·8 Building during 
dec011111issioning and that was 
never recovered) 

11. Lead sheet used as shielding 

12. Lead shields on wall 

13. Two large pieces of lead 
attached to the south wall 

14. Two sheets l.llder table on south 
side of room and one brick on 
drill press 

15. Multiple lead sheets, bricks, 
and plugs along the south wall 

16. Approximately 300 lead bricks, 
many more bricks , sheets, etc., 
throughout the rest of the 
gallery 

17. Lead bricks attached to 
manipulator arms, apparently 
being used as counter weights 

Risk 
assessment 

c-c L-C 

111 -3 D/D 
111-3 

Total 

Now 

--

risk 

10 Years 

--

E 
:c 
r, 
I 

rr, 
""C 
I 

0 
O'I .... 
ID 

< 
0 
r 
C 
~ 
rr, 

w 
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Table C2-7. 202-S Canyon Building. (35 sheets) 
Risk evaluation sl.fflll8ry sheet Rislc Total rislc 

assessment 

Hazard Location Potential accident Factors c-c L·C Now 10 Years 

Release of lead Second AMU area -- 18. Lead plugs being used for wall -- -- -- --
(cont.) holes 

Release of 111·3, D 111·3, D 
mercury Negl I. Negl f. 

General Mercury released to environment from 1. Small quantities 111-3 0/D 
theft or sabotage I 11 · 3 

Mercury released to environment as a 2. Contained in glass containers 
result of conta iner breakage that are subject to breakage 

3. Possibility for existence es 
mixed waste 2:: 

4. During D&o of 108-B Building, a 
:I: 
(""") 

significant quantity of mercury I ,.., 
was stolen and never recovered ""C 

I 
Specif ic 0 

(""") Ol 
N locations : ,_. 
I '° ......, 

Mercury switches Mercury is spilled into a floor drain 5 . Mercury is inside building and ....... 
in the air and is washed through sewer to the is unlikely to reach the < 
CCJllllressor room 216· S· 10 ditch environment if glass container 0 

is broken r 
C: 
3: 

Manometer In 6. Significant quantities of ,.., 
blower room 2 liquid would be required to w 

wash mercury through sewer to 
the 216-S-10 ditch 

The upper level 7. Source of liquids that could 
of the north wash mercury to floor drains is 
operating gallery relatively small 

8. Several mercury switches are 
located in the control panels 

9. Mercury would be very difficult 
to recover from a floor drain 

Release of 111·3, C 111·3, C 
oil/petroleum Neglf. Negl i. 
products 

General Failure of seals, p1p1ng, equipment, 1. Oil inside the building is not 111-3 C/C 
etc., resulting i n release inside and present in enough quantities to 111-3 
outside building reach the environment unless 

additionally spread by a large 
amount of water intrusion 



n 
N 
I ......, 

,N 

Hazard location 

Release of Specific 
oll/petroleun locations: 
products (cont.) 

Blower room 2 

C°""ressor room 

Blower room 2 

Battery room 

Seventh f loor of 
silo 

Upper level of 
the north 
operating gallery 

Oil filled 
transformers 
located outside 
on the north and 
south s ide of the 
building 

North side 
electrical 
gallery 

South operating 
gallery 
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Table C2- 7. 202-S Canyon Building. (35 sheets) 
Risk evalua t ion sUll118ry sheet 

Potential accident 

Release of oi l from transformer into 
the envirorment due to seal or va lve 
failure 

Factors 

2. Five-gallon can of oil 

3. Oil reservoir in retired 
c°""ressor is partially full 

4. Catch pan under operating 
c°""ressor has water end oil in 
it 

5 . Red oil in manometers 

6. Red oi I in manometers 

7. Red oil in manometers 

8 . Oil in gauges 

9 . Transformers are not leaking et 
the present time 

10. Transformer leak would be 
released directly to the 
envirorment 

11. Transformers are in use 

12 . Transformer leeks are not 
unconmon on the Hanford Site 

13. The transformers contain the 
greatest volune of oil to be 
released et this facility 

14 . D Cell differential pressure 
panel board has instrunent with 
red oil in i t 

15. Air pressure system leaking 
green oil 

16 . Several large manometers across 
from panel 13 may have red oil 
i n them 

Risk 
assessment 

c-c 

111 -2 
111-2 

L·C 

C/C 

Total risk 

Now 

111-3, C 
Negli . 

10 Years 

111-3, C 
Negl i. 

-

E 
:I: 
n 
I 

rr, 
""O 
I 

0 
Ol ..... 
'° 
< 
0 ,-
c 
3: 
rr, 
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n 
N 
I ...... 

,w 

Hazard 

Release of 
oi l/petrolel.111 
products (cont.) 

Release of 
miscellaneous 
chemicals 

location 

level 75 west end 
high bay 

Blower room 5 

Near crane 

G l oba I ; on and 
inside of 
chemical process 
piping 

AMU = Aqueous make~ unit 
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Table C2-7. 202-S Canyon Building. (35 sheets) 
Risk evaluation sl.fflTIBry sheet 

Potential accident 

--

Process chemical residues are released 
into the environment through floor 
drains es e result of water pipe 
breakage or roof leakage 

Factors 

17. Several manometers in this room 
may contain red oil or mercury 

18. Air pressure system leaking 
green oil onto wall and floor 

19. Oil on floor l.W1der crane 

1. Chemical residues observed on 
piping throughout the building 

2. Very few sources of water that 
would cause e release to the 
environment 

3. Nl.lllerous floor drains in the 
facility are not sealed 

4. Majority of chemical residues 
are assl.llled to be contained 
within piping 

5. Some of the residues could be a 
result of the shutdown process 
that included a series of 
chemical flushes. The 
chemicals used in the flushes 
included nitric acid, acid
fluoride solutions, alkaline 
permanganate, and oxalic acid. 

6. Point of release would be to 
the 216-S-10 ditch 

7. Many items in the canyon 
portion of this facility are 
unlabeled 

D&0 = Decontamination and deconmissloning 
HEHF = Hanford Environnental Health Fol.W1dation 
HEPA= High-efficiency particulate air 

lEl = lower explosive limit 
MCC = Motor control center 

REDOX = Reduction Oxidation (Plant) 
S\IP = Special Mork Permit 

HVAC = Heating, ventilating, and air conditioning 

Risk 
assessment 

c-c 

--

111-3 
111-3 

l·C 

--

0/0 

Total risk 

Now 

111·3, D 
Negli. 

10 Years 

111-3, D 
Negl i. 

:c 
::I: 
n 
I 

r,i 
""C 
I 

0 
O'l ..... 
IO 

< 
0 

' C: 
3: 
r,i 

w 
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n 
N 
I ......, 

U1 

Hazard 

Fall Ing 

Struck by or 
striking 

Electrical shock 

location 

llall ladder at 
gallery rooms 

Scaffold inside 
first zone area 

First floor on 
north wall, 
outside of 
process i ng area 

Bui !ding in 
general; 
approximately 
five locations 

93 f:' 30'i· I .207 I 

Table C2-8. 233-S Plutonium Concentration Facility. (4 sheets) 
Risk evaluation slfflllBry sheet 

Potential accident 

Person falls through floor opening 
while on gallery floor at southwest 
area 

Person falls from elevated surface 

No struck-by hazards identified 

Person receives shock from contact with 
energized wire during normal 
ma intenance, operation, or 
decontamination 

Person rece ives shock from contact with 
energized conductor due to actions 
causing failure of insulation 

Factors 

1. No chain protection 

2. Ladder passes through several 
levels 

3. No warning signs exist 

4. Scaffold is iq,roperly built 
(violates requirements of 
IIHC-CM-4-3) 

5. Access to and from the scaffold 
creates a fall hazard of 
greater then 10 ft 

6. The zone areas of this c°""lex 
are rarely surveyed due to high 
radiation levels 

7. Entry into zone areas requires 
fresh air 

1. A duplex convenience outlet 
cover is missing from a wall 
mounted receptacle 

2. Bare conductors and receptacle 
terminals are exposed inside 
the receptacle box 

3. Electrical enclosure has 
openings from missing knock
outs or cord.lit openings 
through which objects could be 
inadvertently poked 

Risk 
assessment 

C·C L·C 

1/1 0/0 

1/1 0/0 

1/1 0/0 

1/1 E/E 

Total risk 

Now 

I, 0 
Minor 

I , 0 
Minor 

10 Years 

I, 0 
Minor 

I, C 
Moderate 

~ 
:r: 
n 
I 

f'T'1 
~ 
I 

0 
O'I -'° 
< 
0 
r 
C: 
3: 
f'T'1 

w 



Hazard 

Electrical shock 
(cont.) 

Exposure to 
n radiation 
N 
I _, 

Ol 
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Table C2-8. 233-S Plutonium Concentration Facility. (4 sheets) 

location 

Building In 
general 

Fourth floor on 
east outside wall 
of the process 
area at 
approximately 
5 ft above floor 

Global to area 
surveyed 

Risk evaluation Slffll\8ry sheet 

Potential accident 

Person receives shock from contact with 
energized equipment or conductors due 
to insulat ion fail ure caused by 
handling act ivi ties 

Person receives shock from contact with 
energized equ ipment or conductors due 
to insulation fa i lure 

Person is exposed to external ionizing 
radiation fields 

Person i s exposed to ionizing radiat ion 
from rad ioactive materials that ere 
ingested, absorbed, or inhaled 

Factors 

4. Extension cords are laying on 
the floor or strung through the 
building on what appears to be 
a long term basis 

5. Traffic through areas can 
damage these types of cord 

6. Energized wi res are exposed 
where flex ible conduit has 
pul I ed back from the conduit 
fitting 

7. Wire insulation is currently 
intact 

1. Viewing room has dose rate of 
30 111!/h 

2. Contamination is widespread 
throughout this facility, 
permeating nearly every 
COll1)0nent 

3. No change in dose rates is 
expected in the next 5 years 

4. Facility has large quantities 
of alpha contamination 

5. Potential for sporadic and 
undetected high levels of 
removable contamination Is high 

6. Contamination has high 
likelihood of moving due to 
alpha recoil 

7. Ventilation system is required 
to maintain material 
confinement 

8. Building requires regular entry 
for surveillance 

9. Alpha contamination is 
difficult to detect 

Risk 
assessment 

c-c L·C 

1/1 0/0 

1/1 0/C 

11/11 0/0 

11/11 B/B 

Total risk 

Now 10 Years 

:c 
:i:: 
n 
I ,.., 

"'ti 
II, B II, B I 

0 Ser ious Serious Ol ..... 
'° 
< 
0 
r 
C 
3: ,.., 
w 



n 
N 
I ...... 

....... 

Hazard 

Exposure to 
radiation 
(cont.) 

Exposure to 
asbestos 

Release of 
radioactive 
material 

93 t]O'i· I 2073 

Table C2-8. 233-S Plutonium Concentration Facility. (4 sheets) 

Location 

All zone areas of 
the 233-S 
Facility 

Roof of 233 -S 
Building 

Risk evaluation slffl118ry sheet 

Potential accident 

Person inhales friable asbestos; 
potential exists for asbestos-related 
Illness in future from such exposure 

Exhaust ventilation system is upset due 
to fan failure resulting In airborne 
release of radlonuclides 

A heavy moving object caused damage to 
exterior ducting resulting in release 
of radioactive material 

Factors 

10. Mask is required 

11. If ventilation is lost, 
contamination can escape 
confinement area 

1. There is heavy asbestos damage 
throughout all zone areas 

2. Pipe insulation and flooring, 
roofing, or other materials may 
or may not contain asbestos 

3. Friable areas would have to be 
disturbed (burped into, knocked 
down) for a significant release 
to occur 

1. Radionuclides are likely to be 
present in sufficient 
quantities to exceed offsite 
dose allowances 

2. The roof is posted as a surface 
contamination area 

3. An object falling from 
202-S Building could cause 
damage 

4. The ducting contains 
radioactive contamination 

5. Ducting was inspected from 
exterior only 

Risk 
assessment 

c-c 

IV/IV 

111-1 
111-1 

111-1 
111-1 

L-C 

C/B 

D/C 

D/C 

Total risk 

Now 

IV, C 
Minor 

111-1, D 
Negli. 

10 Years 

IV, B 
Minor 

111-1, C 
Minor 

:c 
:i:: 
n 
I 
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U) 

< 
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' C: 
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n 
N 
I ....., 

co 

Hazard 

Release of 
asbestos 

Location 

All zone areas 
the 233 · S 
Facil I ty 
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Table C2-8. 233-S Plutonium Concentration Facility. (4 sheets) 
Risk evaluation slmll8ry sheet Risk 

assessment 

Potential accident Factors c-c L-C 

of Person inhales friable asbestos; 1. There is heavy asbestos damage 111-2 E/0 
potential exists for asbestos - related throughout all zone areas 111-2 
illness in future from such exposure 

2. Pipe insulation and flooring, 
roofing, or other materials may 
or may not contain asbestos 

3. Friable areas would have to be 
disturbed(~ into, knocked 
down) for a significant release 
to occur 

4. The friable asbestos is 
contained within a radioactive 
material confinement zone with 
active ventilation and 
filtration 

Total 

Now 

111-2, E 
Negl I. 

risk 

10 Years 

111-2, D 
Negl f. 

. 

a: 
:::c 
n 
I ,.,, 
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n 
N 
I 

-....i 

'° 

Hazard 

Fall ing 

Struck by or 
striking 

Electrical shock 

Location 

N/A 

Outs ide building 
on north s ide 

Outside building 
on north wal I, 
10 ft abovegrade 

Outside bu i lding 
on north wal I 

Outside bui !ding 
on north side at 
exhaust fan 

93 fi~301i· I .2075 

Table C2-9. 233-SA Exhaust Filter Building. (3 sheets) 
Risk evaluat i on surrnary sheet 

Potential accident 

N/A 

Person i s injured by contact with 
rotating shaft on HVAC unit 

Person receives shock from contact with 
energized electrical equipment 

Person receives shock from water
shorted convenience receptacle 

Person rece i ves shock from contact with 
energized raceway junction box 

Factors 

No structural hazards identified 

No falling hazards identified 

,. The local ON and OFF markings 
on the fan and MCC are not 
readable (painted over) 

2. Rotating shaft on HVAC is 
partially guarded 

3. Shaft is outside building 

4. Maintenance and upkeep of this 
COOl)lex has been poor 

5. The COOl)lex is routinely 
inspected 

1. The light fixture refractor is 
missing, and the fixture is 
broken 

2. Convenience receptacle located 
outside in weather does not 
have weatherproof enclosure 

3 . . IJater intrusion could cause 
short circuit, energizing 
enclosure 

4. Motor raceway junction box is 
located outside in the weather 

5. Nonweatherproof junction box 
. fitting has been used for 

repair 

6. The fitting will allow water to 
leak into the junction box, 
creating a possible short ing 
condition 

Risk 
assessment 

C·C l·C 

11/11 D/D 

11/11 D/D 

1/1 D/D 

1/1 D/D 

1/1 E/D 

Total risk 

Now 

None 

II, D 
Minor 

I, D 
Minor 

10 Years 

None 

II, D 
Minor 

I, D 
Minor 

:c 
::r: 
n 
I 

l'T'1 
~ 
I 

0 
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< 
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Table C2-9. 233-SA Exhaust Filter Building. (3 sheets) 

Hazard 

Exposure to 
radiation 

Release of 
radioactive 
materials 

Location 

Global 

Exterior ducting 
on roof 

Exterior walls 

Risk evaluation Sl.fllllary sheet 

Potential accident 

Person exposed to external ionizing 
radiation 

Person exposed to radioactive material 
by inhalation, ingest ion, or absorption 

Failure of exterior ducting causes 
release 

Failure of ventilation causes release 
of radioact ive materials 

HVAC = Heating, ventilating, and air conditioning 
MCC = Motor Control Center 

Factors 

1. Contamination levels are not 
homogeneous 

2. Contamination is primarily 
alpha, which is not an external 
exposure threat 

3. Only occurs from resuspendable 
material 

4. Contamination levels as high as 
18,000 dpm were observed at 
floor cover to sump 

5. Crack along floor under door 
read 600 dom 

1. Earthquake could cause damage 
to ducting 

2. A heavy moving object such as a 
crane lifting piece of 
equipment could strike ducting 

3. An object falling from 202-S 
Building could damage ducting 

4. Ducting appears to be in good 
condition 

5. Small horizontal thermal cracks 
in interior bank walls and 
exterior southeast wall of east 
bank 

6. Loss of negative pressure 
(ventilation failure) could 
allow migration of 
contamination through cracks 

7. Ventilation system has 
redundant fans and power suooly 

Risk 
assessment 

c-c 

IV/IV 

11/11 

111-2 
111-2 

111 ·2 
111·2 

L-C 

0/0 

C/B 

0/C 

E/0 

Total risk 

Now 

II , C 
Moderate 

111-2, D 
Negli. 

10 Years 

11, B 
Serious 

111-2, C 
Negl I. 

. 
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Table C2-9. 233-SA Exhaust Filter Building. (3 sheets) 
Hazards not found during walkdown investigation 

Falling 

Drowning/suffocation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to miscellaneous chemicals 

Exposure to biological hazards 

Fire 

Explosion 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/petroleum products 

Release of miscellaneous chemicals 
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n 
N 
I 

co 
,w 

Hazard 

Falling 

Struck by or 
striking 

Drowning/ 
suffocation 

locat I on 

General 

North side of 
276-S Bui I ding 
along the grating 
walkway 

lower levels and 
tanks 

93 fJ04 L. 2079 

Table C2-10. 276-S Solvent Handling Building. (3 sheets) 
Risk evaluation st..mn11ry sheet 

Potential accident 

Person falls through deteriorated roof 
panels 

Person trips over valve handles and 
fat Is 

Person enters confined space and is 
overcome by gases or lack of oxygen 

Factors 

1. Roof corrugated asbestos panels 
have two small holes 

2. leakage through holes will 
eventually cause panel 
degradation and weakness 

3. Very low building activity 

4. No roof access 

1. Valve handles stick out into 
walkways 

2. Housekeeping is poor 

3. Maintenance is poor 

4. The COl!lllex is rarely Inspected 

5. There is no illllllination in the 
facility 

6. Very low building activity 

1. Confined spaces exist in the 
building belowgrade 

2. There is evidence of oxidation 
and water accUll.llation 

3. Sllff1)les of confined space 
atmospheres showed no problems 

4. Building has lack of 
ventilation 

5. The confined spaces in the 
building were not entered or 
checked 

6. Conditions can change at any 
given time 

7. Confined spaces are not 
identified 

Risk 
assessment 

C·C l·C 

1/1 E/0 

11/11 0/0 

1/1 0/0 

Total risk 

Now 

I, E 
Negl I. 

II, 0 
Minor 

I, 0 
Minor 

10 Years 

I, 0 
Negli. 

II, 0 
Minor 

I, 0 
Minor 

:c 
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I 
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n 
N 
I 

CX) 

.~ 

Hazard 

Electrical shock 
(no hazard) 

Exposure to 
radiation 

Exposure to 
asbestos 

Exposure to 
miscellaneous 
chemicals 

location 

N/A 

Five isolated 
areas 

North side of 
building; along 
south wal I on 
west side of 
bui I ding 

Throughout 
bui I ding 

General 

Table C2-10. 276-S Solvent Handling Building. (3 sheets) 
Risk evaluation SUIJl\8ry sheet 

Potential accident Factors 

N/A No electrical service to area, the 
breaker that supplies the 
electrical power to the building 
has been removed from service 

Person exposed to ionizing radiation 1. Most areas measured at 
background 

2. Isolated locations found with 
readings as high as 9000 cpm 

Person inhales friable asbestos; 1. There are more asbestos 
potential exists for asbestos related containing products on the 
illness in future from such exposure south side of the building than 

there are on the north side 

2. Evidence of friable asbestos 
present on south side of 
building 

3. The south side of the facility 
is posted as an asbestos 
controlled area 

4. Pipe insulation and flooring, 
roofing, or other materials may 
or may not contain asbestos 

5. Friable areas would have to be 
disturbed by being l:luT1)ed Into 
or knocked down for 11 
significant release to occur 

Person exposed to unknown or known 1. one can of aerosol lli>ricant 
chemicals through inhalation, 
ingestion, or absorption caused by 
breach of container 

2. one empty gasoline can 

Risk 
assessment 

C·C L·C 

N/A N/A 

IV/IV 0/0 

IV/IV 0/C 

IV/IV 0/C 

IV/IV E/E 

Total 

Now 
. . 

IV, 0 
Negll. 

IV, 0 
Negli. 

IV, E 
Negli. 

risk 

10 Years 
.. 

IV, 0 
Negl i. 

IV, C 
Negll. 

IV, E 
Negl i. 
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n 
N 
I 

CD 
tTI 

Hazard 

Release of 
radioactive 
material 

Release of 
asbestos 

Location 

General 

North side of 
building; along 
south wal I on 
west side of 
building 

Throughout 
building 

Table C2-10. 276-S Solvent Handling Building. (3 sheets) 
Risk evaluation st.rm111ry sheet 

Potential accident Factors 

Radioactive material released due to 1. Radioactive material is very 
action of rodents or wind and water localized low activity 

Release of asbestos due to di sturbance 1. There are more asbestos 
of friable insulation on piping containing products on the 

south side of the building than 
there are on the north side 

2. Evidence of friable asbestos 
present on south side of 
building 

3. The -south side of the facility 
is posted as an asbestos 
control led area 

4. Pipe insulation end flooring, 
roofing, or other materials may 
or may not contain asbestos 

5. Friable areas would have to be 
disturbed by being~ into 
or knocked down for a 
significant release to occur 

Risk 
assessment 

c-c L-C 

111-3 D/D 
111-3 

111-2 0/C 
111-2 

111-2 0/C 
111 - 2 

Total 

Now 

111-3, D 
Negl i. 

111-2, D 
Negli. 

risk 

10 Years 

111-3, D 
Neg l i. 

111-2, C 
Neglf. 

< 
0 
r 
C: 
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n 
N 
I 

CD --., 

Hazard 

Falling 

Struck by or 
striking 

Electrical shock 

Location 

Steam turbine 
control building 

Stack exhaust fan 
units located on 
concrete pad 

MCC 

93 f(30'i· I ~2083 

Table C2-11. 291-S Exhaust Fan Facility. (7 sheets) 
Risk evaluation Sl1111111ry sheet 

Potential accident 

There were no potential accidents 
Identified resulting from structural 
hazards 

Personnel are struck by failed turbine 
parts due to failure of overspeed 
protection 

Person contacts rotating shaft and is 
injured 

Personnel contact with energized 
conductors or equipment caused by an 
incorrect ass~tion ttiat circuits are 
out of service and/or deenergized based 
upon nonfunctional indicator lights 

Factors 

No structural hazards identified 

No structural hazards identified 

Turbine is in service 

People are not normally present for 
long periods 

1. Turbine interlock switches for 
overspeed indicating lights are 
not mounted to the turbine as 
they should be (they are tied 
back away from the mounting 
plate) 

2. Small missiles are not a hazard 
as a result of concrete wall 
construction 

3. Rotating shafts on the units do 
not have fully enclosed guards 
that could allow hand or 
clothing to enter and be caught 
or struck 

4. Maintenance and upkeep of this 
complex is poor 

5. This complex is routinely 
inspected 

This facility is not occupied on a 
continuous basis, but is regularly 
surveyed 

1. Indicating lights are not 
functional; fan switch is ON, 
and fan is in service 

Risk 
assessment 

c-c L-C 

11/11 0/C 

11/11 0/0 

1/1 0/0 

Total risk 

Now 

None 

II, 0 
Minor 

I, C 
Serious 

10 Years 

None 

II, C 
Moderate 

I, B 
Critical 
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n 
N 
I 

CD 
CD 

Hazard 

Electric shock 
(cont . ) 

Location 

MCC 

Steam turbine 
control build ing 
at control panel 

93 rr:3O1t 1.2004 

Table C2-11. 291-S Exhaust Fan Facility. (7 sheets) 
Risk evaluation sllml8ry sheet 

Potential accident 

Personnel contact with energ i zed 
conductors or equipment due to 
incorrect assU11>tion that c i rcuits are 
deenerglzed based on ilJllroperly appl ied 
color coding of indicator lights 

Maintenance personnel contact energized 
conductors and equipment while working 
behind the control panel in confined 
space . ~ire insulat ion is old and 
subject to damage by contact . 

Operating personnel contact energized 
conductors and equipment in the 
confined space behind the control panel 
and in the panels to be operated. 
Caused by damag ing wire through tool 
contact with exposed insulated wires. 

Maintenance and operating personnel 
contact energized conductors and 
equipment; bare wires and equipment 
terminals in the working space 

Maintenance persomel contact energized 
bare conductor during troubleshooting 
or routine maintenance 

Maintenance personnel contact energized 
conductors and equipment during 
troubleshooting or routine maintenance 

Factors 

2. The color of the indicator 
lights on this MCC do not 
conform to accepted industry 
standard or to the Hanford 
Plant Standards. The standard 
practice is to use green 
indicator lights to signify an 
open motor contactor (motor 
OFF), and red for a closed 
contactor (motor ON). The use 
of the colors green and red are 
reversed on this MCC. At least 
th ree of the cubicles of this 
MCC are in service. 

3. Junction box (8) covers are 
missing, energized insulated 
wires are extending out of 
boxes 

4. Area has very little working 
space 

5. ~orking space behind the 
control panel is less than NEC 
mininuns; distribution panel R 
and cabinet M fuse box are also 
located behind the control 
panelboard and do not have 
adequate working space 

6. A control transformer is 
supported by the energized wire 
to the transformer; its 
mounting to the control panel 
was removed 

7. Junction box near the top of 
the control panel has a bare 
energized wire sticking out 

8. Electrical box, at front of 
control panel near outside 
door. Door opening is 
restricted to less than 
90 degrees (NEC violation) 
because of adjacent location of 
control panel. 

Risk 
assessment 

c-c l·C 

1/1 C/C 

1/1 C/8 

1/1 C/8 

1/1 8/8 

1/1 C/8 

1/1 0/C 

Total risk 

Now 10 Years 

E 
:c 
n 
I ,.,, 
" I 0 
0\ ..... 
'0 

< 
0 
r
e: 
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Table C2-l l. 291-S Exhaust Fan Facility. (7 sheets) 
Risk evaluation sllml8ry sheet Risk Total risk 

assessment 

Hazard Location Potential accident Factors c-c l-C Now 10 Years 

Electrical shock Steam turbine Maintenance or operating persomel 9. Conduit cover is missing on 1/1 E/0 -- --
(cont.) control building contact and damage energized insulated ceiling light circuit 

conductors with foreign objects (pipes, 
conduits, rods, etc.) 10. This facility is not occupied, 

but surveillances are c~leted 
on a routine basis 

Exposure to II, C II, C 
radiation Moderate Moderate 

General Person exposed to external ionizing 1. Predominantly low IV/IV 0/0 
radiation (<5,000 counts/min) exposure 

rates 

2. Moderate to high exposure rates 11/11 
::IC 

C/C :c 
exist under rubber mat near ("'") 

stack (45,000 counts/min I 
rr, 

adhering to concrete under mat) ,::, 
I 

3. Building is routinely surveyed, 0 
n Ol 
N but is not regularly occupied ..... 
I '° co 

4. Lack of labeling or posting ·'° < 
0 

Exposure to IV, C IV, B r-
asbestos Minor Minor C 

3: 
rr, 

In and around the Person inhales friable asbestos; 1. Asbestos in and around the IV/IV C/8 w structure potential exists for asbestos related facility is heavily weather 
illness in future from such exposure damaged. 

2. Pipe insulation and 
flooring/roofing or other 
insulating/construction 
materials may or may not 
contain asbestos 

3. Friable areas would have to be 
disturbed by bumping or being 
knocked down for a significant 
release to occur 

Exposure to IV, 0 IV, 0 
mercury Negl i. Negl i. 

General Person exposed to mercury due to 1. Small quantities IV/IV 0/0 
ingestion or absorption 

2. Contained in glass containers 
that are s\bject to breakage 

3. Possibility for existence as 
mixed waste 



n 
N 
I 

I.O 
. o 

Hazard 

Exposure to 
mercury (cont.) 

Exposure to 
miscellaneous 
chemicals 

Release of 
radioactive 
mater ials 

Location 

. . 

Spec! f le 
locations : 

In mercury 
switches in the 
steam generator 
house 

outside 291 -S 
facil i ty on west 
wall 

General 

291-S stack 

Table C2- l l. 291-S Exhaust 
Risk evaluation surmary sheet 

Potential accident 

.. 

Person exposed to unknown or known 
chemicals through inhalat ion, 
ingest ion, or absorpt ion due to breach 
of conta iner 

Release to environment due to 
disturbance in system 

Release of radioactive material from 
the stack when fan operation is 
returned to normal following a fan or 
filter malflrletion that disturbs 
dispersable radioact ive material within 
the system 

93 t{30'~· I ~ 2086 

Fan· Facility. (7 sheets) 

Factors 

4. During O&o of 108-B Building, a 
significant quantity of mercury 
was stolen and never recovered 

1. Four 55-gal barrels of unknown 
contents 

2. The facility is routinely 
surveyed 

3. The containers are exposed to 
the environment 

1. Radionuclides are likely to be 
present in sufficient 
quantities to exceed the 
offsite dose equivalent 
throughout the entire system 

2. Any opening in the 291-S 
Facility system or REOOX canyon 
area provides a pathway for 
release if the system is upset 

3. Poor electrical condition 
contributes to likelihood of 
release event 

4. Fan and filters are not in 
building 

Risk 
assessment 

c-c L-C 

-- --

11/11 0/0 

111-2 0/C 
111-2 

111 -2 0/C 
111 -2 

Total 

Now 

-. 

II, 0 
Minor 

111 -2, C 
Neg! i. 

risk 

10 Years 

. -

11, 0 
Minor 

111·2, B 
Minor 
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I 

'° ..... 

Hazard 

Release of 
radioactive 
materials 
(cont.) 

Location 

Seal on stack 
plenun 

Northeast corner 
of sand filter 

General 

291 · S stack 

Sand filter 

Exhaust ducting 

Canyon area 

93 IJO't 1 .. 2087 

Table C2-ll. 291-S Exhaust Fan Facility. (7 sheets) 
Risk evaluation SUTJ1lllry sheet 

Potential accident 

Release of radioactive material from 
seal failure on fan ducting 

Release of radioactive material from 
opening in top sand filter during 
ventilation upset 

Catastrophic failure end damage of the 
291-S Facil i ty due to earthquake 

Release of r ad ioactive materiel occurs 
when door et bottom of stack is opened 

A heavy falling object causes damage to 
the roof of sand filter or exhaust 
ducting 

A heavy falling object causes damage to 
the roof of sand filter or exhaust 
ducting 

Exhaust ventilation system is upset 
caused by fan failure, which results in 
an air disturbance within the canyon 
area. The air disturbance results in 
airborne release of radionuclides 
through small openings in the canyon 
walls 

Factors 

5. Seal on stack plenun is in poor 
condition (fan duct seals); a 
leak may not be readily 
detected 

6. Sand filter has a 10-in. by 
10-in. hole in the northeast 
corner (hole was later sealed, 
but configuration control 
appears poor) 

7. Roof over sand filter appears 
in good condition (roof has 
been recently replaced) 

· See 1 and 7 above 

8 . Interior of stack is 
contaminated with rad ioactive 
dust 

9. Door at bottom of stack is not 
locked 

10. Door at bottom of stack is not 
posted in any manner 

11. The area is fenced 

12. The only large object 
identified near the sand filter 
was the 291-S stack 

13. Cranes were observed at the 
222-S Facility nearby 

- See 13 above 

14. Canyon walls contain small 
openings 

Risk 
assessment 

c-c 

II 1-2 
111-2 

I 11-2 
II 1-2 

111-2 
II 1-2 

111-2 
111 ~2 

111-2 
111-2 

111-2 
II 1-2 

II 1-2 
II 1-2 

L-C 

CIB 

CIB 

DID 

DID 

DID 

DID 

DID 

Total risk 

Now 10 Years 

-- --

~ 
:I: 
n 
I ,.,, 

"U 
I 

0 
O'I ...... 
'° 
< 
0 
r
e 
3: ,.,, 
w 



n 
N 
I 

'° N 

Hazard 

Release of 
radioactive 
materials 
(cont . ) 

Release of 
asbestos 

Release of 
mercury 

location 

. -

Stack 

General 

Spec! f le 
location: 

Exterior piping 

Genera l 

Table (2-11. 291-S Exhaust Fan 
Risk evaluation surmary sheet 

Potential accident 

. . 15. 

Release of radioactive material caused 16. 
by disturbance of fixed radioactive 
material under rubber mat 

Release of asbestos caused by 1. 
disturbance of friable insulation on 
piping 2. 

3. 

4. 

5. 

6. 

7. 

Mercury released to environment from 1. 
theft or sabotage 

Mercury released to environment as a 2. 
result of container breakage 

3. 

4. 

93 t:3011· I • 2088 

Facility. (7 sheets) 

Factors 

Failure of ventilation air flow 
allows airborne radionuclides 
to exit canyon walls due to 
lack of lower delta pressure in 
the canyon 

Exposure rates of 45,000 
counts/min discovered under 
rubber mat on concrete surface 

_Potential for large quantities 

Most piping still has 
insulation in place 

Insulation must be disturbed in 
order to get release 

An escape path must be present, 
and very few paths were evident 

Wind can disturb the 
insulation, and the release Is 
to the environnent because the 
piping is outside building 

Insulation is damaged, some 
pieces are laying on ground 

There is a definite pattern of 
poor maintenance of these "out" 
buildings 

Small quantities 

Contained in glass containers 
that are subject to breakage 

Possibility for existence as 
mixed waste 

During D&o of 108· 8 Building, a 
significant quantity of mercury 
was stolen and never recovered 

Risk Total 
assessment 

c-c l·C Now 

-- -- --

111-2 D/D 
111-2 

111-2, C 
Neglf. 

11 l ·2 C/8 
ll l ·2 

lll-3, D 
Neglf. 

ll l-3 D/D 
ll 1· 3 

risk 

10 Years 

--

111-2, B 
Minor 

lll -3, D 
Negl I. 
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Table (2-11. 291-S Exhaust 
Risk evaluation SUTl1l8ry sheet 

Hazard Location Potential accident 

Release of Specific --
Mercury (cont.) location: 

In mercury 
switches in the 
steam generator 
house 

Release of oil/ 
petrolel.111 
products 

Global Failure of seals, piping, equipment, 
etc. resulting inside/outside building 

t 

D&D = Decontamination and deconrnissioning 
MCC = Motor control center 
NEC~ National Electric Code 

REDOX = Reduction oxidation 

Fan 

5. 

6. 

7. 

1. 

2. 

3. 

4. 

5. 

93 f~04 I .2089 

Facility. (7 sheets) 

Factors 

Mercury is inside the building 
and is unlikely to reach the 
environment if glass container 
is broken 

No floor drains were identified 
in the facility 

Switch may be active 

Building contains several 5 gal 
containers of lubricating oil 
for use at the facility 

A leak in a 5 gal container 
could be sufficient to leak 
outside the building 

Cleanup of a leak would be 
relatively minor 

Many of these containers appear 
to be old and the products may 
not have been used for years; 
unused products should be 
removed from building 

The HVAC pad outside the 
building has heavy oil residue 
accU'l'lJlations and several 
containers of oil 

Risk 
assessment 

c-c l·C 

-- --

111 -2 D/D 
111-2 

111-2 D/D 
II I ·2 

Total 

Now 

--

111-2, D 
Negli. 

risk 

10 Years 

--

111-2, D 
Negl i. 
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n 
N 
I 

"' U'1 

Hazard 

Fel I Ing 

Struck by or 
striking 

Electrical shock 

Exposure to 
radiation 

Exposure to 
asbestos 

' 

Location 

N/A 

N/A 

N/A 

General 

Within end around 
the fee il i ty 

Table C2-12. 292-S Jet 
Ri sk evaluation sUTJT1ary sheet 

Potential accident 

N/A 

N/A 

None identified, the building was 
inspected for electrical shock hazards 

Person exposed to external ionizing 
radiation 

Person inhales friable asbestos; 
potential exists for asbestos related 
illness in future from such exposure 

93 f ]0'~· 1 .. 2091 

Pit House. (3 sheets) 

Factors 

No structural hazards identified 

No hazards identified 

No hazards identified 

1. Two locations identified with 
exposure rates<= 1200 
counts/min 

2. Very low building activity, but 
regular surveillances ere 
performed 

1. Asbestos insulation is very 
heavi I y damaged 

2. There is evidence of incOlll>lete 
asbestos removal 

3. Access -into the 292 Area is 
radiologically controlled 

4. Pipe insulation and flooring, 
roofing, or other materials may 
or may not contain asbestos 

5. Friable areas would have to be 
disturbed by ~ing or 
knocking down for a significant 
release to occur 

Risk 
assessment 

c-c L·C 

-- --

-- --

-- --

IV/IV 0/0 

IV/IV 0/C 

Total 

Now 

None 

None 

None 

IV, 0 
Negl i. 

IV, 0 
Negli. 

risk 

10 Years 

None 

None 

None 

IV, 0 
Neg l i. 

IV, C 
Minor 
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'° O'I 

Hazard 

Re lease of 
radioactive 
mater ial 

Re lease of 
asbestos 

Locat ion 

Global 

~ithln and around 
the facility 

Table C2-12. 292-S Jet Pit 

Risk evaluat ion surmary sheet 

Potent ial acc ident 

Radioact ive materia l spread to ground 1. 
f r om rodent act ivi ty 

2. 

3 . 

Release of asbestos caused by 1. 
disturbance of friable insulation on 
piping 

2. 

3. 

4. 

5. 

93 I 30Y· I • 2092 

House. (3 sheets) 

Factors 

Rodent debris was observed in 
the bui !ding 

Building is posted as a surface 
contaminat i on area 

Openings to the interior of the 
building were not identified 
dur ing the inspection 

Asbestos insulation is very 
heavily damaged 

There is evidence of incomplete 
asbestos removal 

Access into the 292 Area is 
radiologically contro l led 

Pipe insulation and flooring, 
roof ing, or other materials may 
or may not contain asbestos 

Fr iable areas would have to be 
disturbed by bumping or 
knocking down for a significant 
release to occur 

Risk Total 
assessment 

c-c L-C Now 

111-3, C 
Neglf. 

111 -3 C/C 
111-3 

111-3, D 
Negl i . 

111 -3 D/C 
111 -3 

risk 

10 Years 

111-3, C 
Negli. 

111-3, C 
Neg Ii. 
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Table C2-12. 292-S Jet Pit House (3 sheets) 

Hazards not found during walkdown investigation 

Falling 

Struck by or striking 

Drowning/suffocation 

Electrical shock 

Exposure to lead 

Exposure to mercury 

Exposure to miscellaneous chemicals 

Exposure to biological hazards 

Fire 

Explosion 

Release of lead 

Release of mercury 

Release of oil/petroleum products 

Release of miscellaneous chemicals 

C2-97 
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n 
N 
I 

1.0 
. 1.0 

Hazard 

Fat l Ing 

Struck by or 
str i king 

Electrica l shock 

Exposure to 
radiat ion 

Exposure to 
asbestos 

Table 

Location 

N/A 

N/A 

N/A 

Global 

HEPA filter box 

ijithin and around 
the fac iii ty 

(2-13. 293-S Off gas Treatment 
Risk evaluation sUllll8ry sheet 

Potential accident 

N/A 

No structural hazard accidents were 
identified 

N/A 

Person is exposed to external ionizing 
radiation 

Person Is exposed to internal sources 
of ionizing radiation due to ingestion, 
absorption, or inhalation or 
radioactive materials 

Person inhales friable asbestos; 
potential exists for asbestos related 
illness in future from such exposure 

and Recovery Building. (4 

Factors 

No structural hazard accidents were 
identified 

No access to absorption tower, 
underground acid storage, pipe 
valve pit, or basement 

No structural hazards were 
identified 

Building was not accessed for 
electrical hazard evaluation 

1. Low levels of contamination 
found (~SO counts/min) 

2. HEPA filter box was fou~ to 
have 200-300 dpn/100 cm 

3. Facility is routinely surveyed, 
but not regularly occuPied 

1. Asbestos insulation is very 
heavi I y damaged 

2. There is evidence of incooplete 
asbestos removal 

3. Access into the 293 Area is 
radiologically controlled 

4. Pipe insulation and 
flooring/roofing or other 
materials may or may not 
contain asbestos 

sheets) 
Risk Total 

assessment 

c-c L·C Now 

None 

None 

None 

II, 0 
Minor 

11/11 0/0 

11/11 0/0 

IV, 0 
Negl i. 

IV/IV 0/C 

risk 

10 Years 

None 

None 

None 

II, 0 
Minor 

IV, C 
Negl i. 

:c 
:c 
n 
I 

l"T'1 
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Table C2-13. 293-S Off gas Treatment and Recovery Building. (4 sheets) 
Risk evaluation surmery sheet Risk Total risk 

assessment 

Hazard location Potential accident Factors c-c L·C Now 10 Years 

Exposure to -- -- 5. Friable areas would have to be -- -- -- --
asbestos (cont.) disturbed by ~ing or 

knocking down for a significant 
release to occur 

Exposure to II, C II, C 
biological Moderate Moderate 
hazards 

Located Person exposed to dusts from bird guano Low frequency accidents have 11/11 C/C 
throughout the and dead animals; contracts disease significant consequences 
feel I ity (such as asspergillos ls or 

hfstoplesmos is) High frequency accidents have smell 
consequence a: 

:::c 
NOTE: Events that ere serious in n 

I 
nature are of lower probability. ,.., 
Likewise, events that are minor in ""ti 

I 
n effect ere of higher probability 0 

en N -I Person Is exposed to insect bites and 
'° - stings, end snake bites 0 

,0 
Presence of spiders, < 1. wasps, 0 
etc. is seasonal r-

C 

2. There is presence of bird and 3: ,.., 
rodent guano and carcasses w 

4. Snakes have been found In the 
buildings, including 
rattlesnakes 

5. Activities for cleanup and 
maintenance occur where hazard 
exists 

Release of 111·3, D 111-3, D 
radioactive Negll. Negll. 
material 

General to Spread of contamination by biological 1. Rodent debris was observed In 111-3 C/C 
building agent (birds, mice, etc.) building 111 - 3 

2. Building is posted as a surface 
contamination area 

3. Openings to the interior of the 
building were not identified 
during the inspection 



n 
N 
I ...... 

0 
....... 

Table C2-13. 293-S Offgas Treatment 
Risk evaluation sll!ITl8ry sheet 

Hazard Location Potential accident 

Release of HEPA filter Release of radioactive materials caused 
radioactive by HEPA filter failure (passive failure 
material (cont.) or during repair and maintenance) 

Release of 
asbestos 

Within and arolJld Release of asbestos from disturbance of 
the facility friable insulation on piping 

Release of 
oil/petroleum 
products 

General Petroleum products released to 
environment 

dpm = disintegrations/minute 
HEPA= High-efficiency particulate air 

and 

4. 

1. 

2. 

3. 

4 . 

5. 

1. 

2. 

Recovery Building. (4 

Factors 

HEPA filter box was f~ to 
have 200-300 dpm/100 cm 

Asbestos insulation is very 
heavi I y damaged 

There is evidence of incoq>lete 
asbestos removal 

Access into the 293 Area is 
radiologically controlled 

Pipe insulation and flooring, 
roofing, or other materials may 
or may not contain asbestos 

Friable areas would have to be 
disturbed by ~ing or 
knocking down for a significant 
release to occur 

Small amount of oil observed in 
instruments 

No credible release path to 
environment identif i ed 

sheets) 
Risk 

assessment 

c-c L·C 

111-3 0/0 
111-3 

111-3 0/C 
111-3 

111-3 E/E 
111-3 

Total 

Now 

--

111-3, 0 
Negl i. 

111-3, E 
Negli. 

risk 

10 Years 

--

111-3, C 
Neglf. 

111 · 3, E 
Neglf. 
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Table C2-13. 293-S Off-Gas Treatment and Recovery Building . (4 sheets) 

Hazards not found during walkdown investigation 

Falling 

Struck by or striking 

Drowning/suffocation 

Electrical shock 

Exposure to lead 

Exposure to mercury 

Exposure to miscellaneous chemicals 

Fire 

Explosion 

Release of lead 

Release of mercury 

Release of miscellaneous chemicals 

C2-102 
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Table C2-14. 2711-S Stack Gas Monitoring Building. (4 sheets) 
Risk evaluation surmary sheet Risk 

assessment 
Total risk 

,1._ __ H;.;..a;;.;z;;.;a;..r..cd __ -i __ __:L;...o_c_a_t_io_n __ _,1------Po_t_e_n_t_i_a_l_a_c_c_i_d_e_n_t _____ +-_______ F_a_c_t_o_r_s ______ -+_C_·_C_+-_L_-_c_t-__ N_o_w_---1_1_0_Ye_a_r_s---1 

Fall Ing 

Struck by or 
striking 

Roof area 

Roof area 

Person falls through deteriorated roof 

Person under collapsing roof can be 
injured 

1. Bad roofing condition 

2. Deteriorated roof structure 

3. Heavy leak 

4. llhole structure is deteriorated 

5. Small building 

6. Structure is constructed of 
wood 

7. No access end no reason for 
access 

8 . Roof access could be 
ecc°""'lished with portable 
ladder 

1. Bad asphalt roofing condition 

2. Deteriorated plywood roof 
structure 

3. Deteriorated wooden siding 

4. Heavy leak 

5. Heavy snow can create collapse 
of deteriorated roof 

6. Person hes to be present to be 
injured 

7. Infrequent entry 

11/11 C/C 

11/11 0/C 

II, C 
Moderate 

11, D 
Minor 

II, C 
Moderate 

II, C 
Moderate 
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Hazard 

Electrical shock 

Exposure to 
radiation 

93 f 30'~· I • 2100 

Table C2-14. 2711-S Stack Gas Monitoring Building. (4 sheets) 

location 

Exterior (west) 
wall 

Entrance at floor 
level and water 
SSfll)le collll'fl 

Risk evaluation surmary sheet 

Pptential accident 

Personnel contact with energized 
conductors or conduit after damaging 
wire insulation in conduit body with 
tool or equipment 

Personnel contact with energized 
conductors or conduit due to ground 
fault from water intrusion 

Person receives shock as a result of 
contact with energized equipment dur ing 
maintenance 

Person exposed to external ionizing 
radiation fields 

Factors 

1. Exterior 90-degree conduit body 
contains energized conductors 

2. Exterior 90-degree conduit body 
does not have a cover 

3. Exterior conduit body contains 
energized conductors 

4. Exterior conduit body is open 
to the weather 

5. Electrical equipment in the 
building is energized 

6. Floor area is congested with 
miscellaneous items, limiting 
access to all electrical 
c~nents 

7. The electrical utilities in 
this facility are poorly 
maintained 

8. ~ater is leaking from roof onto 
electrical equipment 

9. Building was not entered for 
detailed inspection 

1. Exposure in this facility is 
low, less than or equal to 
50 counts/min (essentially 
background level) 

2. Area is fenced 

3. Building is locked 

Risk 
assessment 

C·C L·C 

1/1 0/0 

1/1 0/0 

1/1 0/C 

IV/IV E/E 

Total risk 

Now 

I, 0 
Minor 

IV, E 
Negli. 

10 Years 

I,, C 
Serious 

IV, E 
Negli. 
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' c.,, 

Hazard 

Exposure to 
asbestos 

Fire 

Release of 
radioactive 
material 

Table C2-14. 2711-S Stack Gas Monitoring Building. (4 sheets) 

Location 

~ithin and around 
the facility 

Entire building 

Entrance at floor 
level and water 
sal!llle colum 

Risk evaluation surmary sheet 

Potential accident 

Person inhales friable asbestos; 
potential exists for asbestos related 
illness in future from such exposure 

Person exposed to fire from building 
catching fire due to electrical faults 

Radioactive material released to 
envirorment 

Factors 

1. Asbestos insulation is very 
heav ii y damaged 

2. There is evidence of incCJll1llete 
asbestos removal 

3. The building is very small 
(10 ft by 10 ft) 

4. Pipe insulation and flooring, 
roofing, or other materials may 
or may not contain asbestos 

5. Friable areas would have to be 
disturbed by ~ing or 
knocking down for a significant 
release to occur 

1. The facility is contructed of 
wood 

2. The electrical system is in 
very poor condition 

3. The building is small making 
the likelihood of someone being 
trapped inside during a fire 
very small 

4. The electrical system is in 
very poor condition, making a 
fault more likely 

1. Exposure in this facility is 
low, less than or equal to 
50 counts/min (essentially 
background level) 

2. Area is fenced 

3. Building is locked 

Risk 
assessment 

c-c 

IV/IV 

11/11 

111-3 
111-3 

L-C 

C/B 

E/E 

D/D 

Total risk 

Now 

IV, D 
Minor 

11, E 
Negli. 

111-3, D 
Negl i. 

10 Years 

IV, C 
Minor 

II, D 
Minor 

111-3, D 
Negli. 
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Hazard 

Release of 
asbestos 

location 

Inside building 

Table (2-14. 2711-S Stack Gas 
Risk evaluation SUITilary sheet 

Potential accident 

Release of friable asbestos to the air 
as a result of fire 

Release of friable asbestos to 
envirorment due to water action 

93tBO'H.2102 

Monitoring Building. (4 sheets) 
Risk 

assessment 

Factors C·C L·C 

,. Building is constructed of wood 111 ·2 C/C 
111 ·2 

2. Pieces of asbestos insulation 
ere laying on floor 

3. Electrical system is in very 
poor condition 

4. Roof leaks very badly 

Total 

Now 

111·2, C 
Negli. 

risk 

10 Years 

111 ·2, C 
Negl i. 
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I ..... 

0 ,....., 
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Hazard 

Fal I Ing 

Struck by or 
striking 

Electrical shock 

Exposure to 
radiation 

Exposure to 
miscellaneous 
chemicals 

Location 

N/A 

N/A 

N/A 

Global 

Throughout 
facility 

Table C2-15. 2715-S Storage Building. (4 sheets) 
Risk evaluation SlfflllBry sheet 

Potential accident Factors 

N/A No structural hazards were 
identified for this facility 

N/A No structural hazards identified 

None No electrical power supply to 
facility was identified 

Person exposed to external source of 1. Contamination levels were low, 
Ionizing radiation less than, or equal to 

50 counts/min (background 
levels only) 

2. Building is routinely surveyed 

Person exposed to unknown or known 1. This facility is routinely 
chemicals through inhalation, surveyed 
ingestion, or absorption caused by 
breach of container 

2. It appears that most of the 
chemicals have been and will be 
phys i ca 11 y moved 

3. There is no heating or 
ventilation to this building, 
therefore these products are 
being subjected to terrperature 
extremes 

4. There are oils, gasoline, 
aerosol cans, and bottled 
chemicals stored together in 
this structure 

5. Some containers are unlabeled 

Risk 
assessment 

c-c l·C 

N/A N/A 

N/A N/A 

N/A N/A 

IV/IV E/E 

11/11 0/0 

Total 

Now 

None 

None 

None 

IV, E 
Neg Ii. 

II, 0 
l'linor 

risk 

10 Years 

None 

None 

None 

IV, E 
Neg Ii. 

II, 0 
l'llnor 
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' (X) 

Hazard 

Fire 

' 

Release of 
oil/petroleun 
products 

Location 

General 

Global 

Table C2-15. 2715-S Storage 
Risk evaluation s1J111111ry sheet 

Potential accident 

Person Is exposed to fire , . 

2. 

4. 

5 • 

Release of oil end/or petroleun , . 
products to the environment caused by a 
leek in container 

2. 

3. 

4. 

Fire causes a release of oil to the 5. 
envirorrnent 

Building. (4 sheets) 

Factors 

This building contains a 
relatively large quantity of 
various oil products in 
nllllerous containers ranging 
from a 1-qt glass to a 55-gal 
dnrn 

A fire could cause containers 
to explode or leek, causing a 
release of petroleun end toxic 
flllles to the envirorrnent 

Many of these containers appear 
to be old, and the products may 
not have been used for years; 
unused products should be 
removed from building 

There i s no fire suppression 
system in this facility 

This building contains a 
relatively large quantity of 
various oil products in 
nllllerous containers ranging 
from a 1-qt glass to a 
55-gal drun 

A leek in a 55-gal drun would 
be sufficient to leak outside 
the building 

Cleanup from leak would be 
relatively minor 

Many of these containers appear 
to be old, end the products may 
not have been used for years 

This building contains a 
significant quantity of various 
oil products in nunerous 
containers ranging from a 1-qt 
glass to 55-gel drun 

Risk Total 
assessment 

c-c L·C Now 

IV, 0 
Negli. 

IV/IV 0/0 

111·2, 0 
Negll. 

111 ·2 0/0 
111 -2 

risk 

10 Years 

IV, 0 
Negli. 

111·2, 0 
Negll. 
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Hazard 

Release of 
oil/petrole\.111 
products (cont.) 

Release of 
miscellaneous 
chemicals 

location 

--

Throughout 
facility 

Table (2-15. 2715-S Storage 
Risk evaluation sl.111118ry sheet 

Potential accident 

-- 6. 

7. 

8. 

Release of miscellaneous chemicals 1. 
caused by breach or spilling of 
container 

2. 

3. 

4. 

5. 

Building. (4 sheets) 

Factors 

A fire could cause containers 
to explode or leak, causing a 
release of petrole\.111 and toxic 
fLmes to the envirorment 

Many of these containers appear 
to be old, and the products may 
not have been used for years 

No heating or air conditioning 
in this building 

This facility is routinely 
surveyed 

It appears that most of the 
chemicals have been and will be 
physically moved 

There is no heating or 
ventilation to this building, 
therefore these products are 
being subjected to temperature 
extremes 

There are oils, gasoline, 
aerosol cans, and bottled 
chemicals stored together in 
this structure 

Some containers are unlabeled 

Risk Total 
assessment 

c-c l·C Now 

-- -- --

111·3, 0 
Negli. 

111 -3 0/0 
111-3 

risk 

10 Years 

--

111·3, 0 
Negli. :c 
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Table C2-15. 2715-S Storage Building. (4 sheets) 

Hazards not found during walkdown investigation 

Falling 

Struck by or striking 

Drowning/suffocation 

Electrical shock 

Exposure to asbestos 

Exposure to 1 ead 

Exposure to mercury 

Exposure to biological 

Explosion 

Release of radioactive 

Release of asbestos 

Release of lead 

Release of mercury 

hazards 

material 

C2-110 



Table C2-16. 2718-S Sand Filter Sampler Building. (4 sheets) 
Risk evaluation summry sheet Risk Total risk 

assessment 

Hazard Location Potential accident Factors C·C L·C Now 10 Years 

Fat I ing II, D II, C 
Minor Moderate 

Roof area Person falls through deteriorated roof 1. Bad roofing condition, 11/11 0/C 
while on roof three-fourths of covering 

missing 

2. Very deteriorated plywood roof 
structure 

3. The structure is very small 

4. Very low building activity 

5. Roof access by portable ladder 
2: 
:::c 

only n 
I 

l'T'1 
Struck by or II, D II, C ~ 

striking Minor Moderate I 
0 n en N General Person is struck by collapsing roof 1. Plywood roof structure is badly 11/11 0/C -I ...... deteriorated '° ..... ...... 2. Heavy snow can cause roof to < 

col lapse 0 
r 
c::: 

3 . Person must be in building to 3: 
be injured l'T'1 

w 
4. Very low building activity 

Electrical shock I, D I, C 
Minor Serious 

"est side of main Person receives shock while performing 1. Equipment (as well as clutter 1/1 D/D 
room at main service work due to restricted access and debris) is stacked In front 
service of the main electrical service 
panelboard panelboard restricting access 

to it 

Inside bui !ding Person receives shock from rain water 2. Equipment is in poor condition 1/1 D/C 
on north wet I shorted equipment 

3. Roof is in poor condition, 
allowing rain water to get on 
equipment 

4. Equipment is energized 

Inside building Person receives shock from energized 5. Inside main building, a ceiling 1/1 D/C 
equipment caused by failed insulation light is falling and slowly 

pulling the electrical conduit 
down wi th it 

-



n 
N 
I ...... ...... 

•N 

Hazard 

Electrical shock 
(cont.) 

Exposure to 
radiation 

Exposure to lead 

location 

Stack facil tty 

\lest side of 
building 

93 t30't 1.2108 

Table C2-16. 2718-S Sand Filter Sampler Building. (4 sheets) 
Risk evaluation sUffllllry sheet 

Potential accident 

Person exposed to external ionizing 
radiation fields 

Person inhales lead dust 

Factors 

6. The building is not occupied, 
but surveillances are c001>leted 
on a routine basis 

1. Localized area (sa""'le bucket) 
exists with count rate of 
50,000 counts/min 

2. Door to interior is locked 

3. No labeling or posting is 
present 

4. The area around the building is 
fenced 

1. Multiple lead sheets and 
several lead pigs are being 
stored in this facility 

2. Maintenance ~loyees for the 
D&o facilities have been 
instructed to move lead In the 
past as part of a continuing 
cleanup effort 

3. Personal monitoring has been 
conducted by HEHF on ~loyees 
handling lead in the 100 Areas, 
results showed a potential 
exposure to lead dust 

4. The lead may be radioactively 
contaminated 

5. The lead is heavily oxidized 

Risk 
assessment 

c-c l·C 

11/11 D/D 

IV/IV D/D 

Total risk 

Now 

II, D 
Minor 

IV, D 
Negli. 

10 Years 

II, D 
Minor 

IV, D 
Neg! f. 
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.c.,., 

Hazard 

Exposure to 
biological 
hazards 

Fire 

Location 

Located 
throughout the 
facility 

General 

Table C2-16. 2718-S Sand Filter Sampler Buildinq. (4 sheets) 
Risk evaluation SUlll18ry sheet 

Potential accident 

Person exposed to dusts from bi rd guano 
and dead animals; contracts disease 
(such as aspergillosis or 
hlstoplasmosls) 

Person exposed to insect bites and 
stings, and snake bites 

Person exposed to small electrical fire 

Factors 

Low frequency accidents have 
significant consequence 

High frequency accidents have small 
consequence 

NOTE: Events that are serious in 
nature are of lower probability. 
Likewise, events that are minor in 
effect are of higher probability. 

1. Presence of spiders, wasps, 
etc. is seasonal 

2. There is presence of bird and 
rodent guano and carcasses 

3. Snakes have been found in the 
buildings, including 
rattlesnakes 

4. Activities for cleanup and 
maintenance occur where hazard 
exists 

1. Building is constructed of 
conbustible wood 

2. Other conbustible materials 
such as ti.rt>leweeds and wooden 
radioactive waste containers 
located around building 

3. Electrical wiring appears to be 
questionable 

4. Housekeeping is very poor 

5. There is no fire suppression 
system in this building 

Risk 
assessment 

c-c 

11/11 

IV/IV 

11/11 

L·C 

C/C 

A/A 

0/D 

Total risk 

Now 

II, C 
Moderate 

II, D 
Minor 

10 Years 

II, C 
Moderate 

II, D 
Minor 
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Table C2-16. 2718-S Sand Filter Sampler Buildinq. (4 sheets) 

Hazard 

Release of 
radioactive 
material 

Release of lead 

Location 

General 

Global 

Risk evaluation sUT11111ry sheet 

Potential accident 

Radioactive material is released as a 
result of roof failure 

Radioactive materials released as a 
result of a fire 

Release of lead from theft 

Release of lead to the air as a result 
of fire 

D&D "Decontamination and decommission ing 
HEHF "Hanford Envirormental Health Foundation 

Factors 

1. Roof is in very bad condition, 
three·fourths of the roofing is 
missing 

2. There is contamination in the 
building; it is posted as a 
surface contamination area 

3. Building is constructed of 
wood, which is combustible 

4. Other combustible materials 
such as tumbleweeds and wooden 
radioactive waste containers 
located around building 

5. Electrical wiring appears to be 
questionable 

6. Housekeeping is very poor 

1. Lead is useful for personal 
hobbies 

2. lead is in large pieces which 
would be difficult to carry 

3. lead can vaporize and be 
released to the air if It 
becomes hot enough 

4. Building is constructed of wood 

5. Conbustible materials are 
located around the building 
such as tumbleweeds and wooden 
radioactive waste containers 

6. Electrical wiring appears to be 
questionable 

7. Lead is badly oxidized 

· Risk 
assessment 

c-c 

111-2 
111-2 

111-2 
111-2 

111-2 
111-2 

L-C 

D/C 

C/B 

C/C 

Total risk 

Now 

111-2, C 
Negl i. 

111-2, C 
Negli. 

10 Years 

111-2, 8 
Minor 

111·2, C 
Negli. 

E 
:I: 
n 
I 

IT'I .,, 
I 

0 
O'I ..... 
\0 

< 
0 
r
e 
3: 
IT'I 

w 



n 
N 
I ...... ...... 
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Hazard 

Fall Ing 

Struck by or 
striking 
(no structural 
hazard) 

Electrical shock 

Exposure to 
biological 
hazards 

location 

N/A 

N/A 

N/A 

Located 
throughout the 
fac i Ii ty 

Table C2-17. 2904-SA Cooling Water Sampler Building . (2 sheets) 
Risk evaluation SlfflTlllry sheet 

Potential accident 

N/A 

N/A 

None 

Person exposed to dusts from bird guano 
and dead an imals ; contrac ts di sease 

Person i s exposed to insect bites and 
stings , and snake bi tes 

Factors 

No structural hazards were 
identified 

No hazards identified 

There is no electrical power to 
th is building 

Low frequency accidents have 
signif icant consequence 

High frequency accidents have small 
consequence 

NOTE: Events that are serious in 
nature are of lower probability. 
likewise, events that are minor in 
effect are of higher probability. 

1. Presence of spiders, wasps, 
etc., is seasonal 

2. Personnel access is limited 

3. Snakes have been found in the 
buildings, including 
rattlesnakes 

4. Activities for cleanup and 
maintenance occur where hazard 
exists 

Risk 
assessment 

c-c L-C 

N/A N/A 

N/A N/A 

N/A N/A 

11/11 C/C 

IV/IV A/A 

Total risk 

Now 

None 

None 

None 

II, C 
Moderate 

10 Years 

None 

None 

None 

II, C 
Moderate 
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Table C2-17. 2904-SA Cooling Water Sampler Building. (2 sheets) 

Hazards not found during walkdown investigation 

Falling 

Struck by or striking 

Drowning/suffocation 

Electrical shock 

Exposure to radiation 

Exposure to asbestos 

Exposure to 1 ead 

Exposure to mercury 

Exposure to miscellaneous chemicals 

Fire 

Explosion 

Release of radioactive material 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/petroleum products 

Release of miscellaneous chemicals 

C2-116 
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I ...... ...... ....., 

Hazard 

Fall Ing 

Struck by or 
striking 

Electrical shock 

Exposure to 
radiation 

Table C2-18. Reduction Oxidation Plant, Butler Building. (3 sheets) 

location 

N/A 

Ce! l Ing, main 
room 

Ce i ling, main 
room 

Global 

Risk evaluation sum\8ry sheet 

Potential accident 

N/A 

Person struck by falling heater 

Person receives shock by coming in 
contact with energized conductors while 
adjusting heater control or 
disconnecting heater at convenience 
outlet 

Person exposed to external ionizing 
radiation 

Person exposed to internal sources of 
ionizing radiation due to ingestion, 
absorption, or inhalation of 
radioactive materials 

Factors 

No structural. hazards identified 

1. Building heat is provided by a 
standard portable cord
connected room heater 

2. The heater is supported at 
8 ft to 9 ft above floor by the 
ceiling joist 

3. This facility appears to be 
used on a regular basis 

1. Building heat is provided by a 
standard portable cord
connected room heater 

2. The heater is supported at 
8 ft to 9 ft above floor by the 
ceiling joist 

3. The power cord is plugged into 
a duplex outlet at the same 
height 

4. The height above the floor 
makes adjustment or power cord 
unplugging awkward, resulting 
in a possible shock hazard 

1. Contamination levels of 1500 
counts/min observed 

2. Area is marked, and labeling is 
correct 

Risk 
assessment 

c-c l·C 

11/11 0/0 

1/1 0/0 

IV/IV C/C 

IV/IV C/C 

Total risk 

Now 

None 

II, 0 
Minor 

I, 0 
Minor 

IV, C 
Minor 

10 Years 

None 

II, 0 
Minor 

I, 0 
Minor 

IV, C 
Minor 
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(X) 
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Hazard 

Exposure to 
miscellaneOlJS 
chemicals 

Release of 
radioactive 
materiel 

Release of 
mi scel leneOlJS 
chemicals 

Table 

location 

Throughout 
structure 

Global 

Throughout 
structure 

C2-18. Reduction Oxidation Plant, 
Risk evaluation sUT111Bry sheet 

Potential accident 

Person exposed to unknown or known 1. 
chemicals through Inhalation, 
Ingestion, or absorption due to breech 
of container 

2. 

3 . 

4. 

Release of radioactive materiel occurs 1. 

2. 

Release of miscellaneous chemicals 1. 
caused by breech or spilling of 
container 

2. 

3. 

4. 

Butler Building. (3 sheets) 
Risk 

assessment 

Factors c-c L·C 

There ere six or seven 55-gel 11/11 0/0 
barrels on the north side of 
building that ere unlabeled as 
to contents 

The facility is routinely 
surveyed 

It appears that most of the 
druns have been end will be 
phys ice 11 y moved 

There is no heating or 
ventilation in this building 
that subjects these items to 
tenDereture extremes 

Contamination levels of 1500 111-3 0/0 
counts/min observed 111-3 

Area Is marked, end labeling is 
correct 

There ere six or seven 111-3 0/0 
55-gel barrels on the north 111-3 
side of building that ere 
unlabeled es to contents 

The facility is routinely 
surveyed 

It appears that most of the 
druns have been end will be 
physically moved 

There is no heating or 
ventilation in this building 
that subjects these items to 
t~reture extremes 

Total 

Now 

II, 0 
Minor 

111-3, 0 
Negl i. 

II, 0 
Minor 

risk 

10 Years 

II, 0 
Minor 

111-3, 0 
Negl i. 

II, 0 
Minor 
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Table C2-18. S Plant Butler Building. (3 sheets) 

Hazards not found during walkdown investigation 

Falling 

Drowning/suffocation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to biological hazards 

Fire 

Explosion 

Release of radioactive material 

Release of asbestos 

Release of lead 

Release of mercury 

C2-119 
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Hazard 

Fal I Ing 

Struck by or 
striking 

Electrical shock 
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Table C2-19. 241-SX-401 Process Control Building. (3 sheets) 

Location 

Control room roof 

Process room roof 

Process room 

Control room 

outside building, 
northeast and 
southwest corners 

outside building 
at southwest 
corner 

Risk evaluation surrnary sheet 

Potential accident 

Person falls through wooden roof while 
on roof 

Person falls through concrete roof 
panels while on roof 

Person struck by collapsing roof due to 
loads exceeding structural strength 

Person receives shock from energized 
equipment due to failure to deenergize 
both services to building 

Person receives shock from contact with 
energized electrical panel or supplied 
equipment 

Factors 

1. Wooden roof is deteriorating 
due to water damage from large 
roofing leaks 

2. Concrete panels are being wet 
by large leaks in roofing 

3. No roof access available 
without use of portable ladder 

4. 10 ft to 12 ft onto equipment 
from roof 

5. This area is not frequently 
accessed 

1. Roofing is leaking, causing 
deterioration of panels 

2. Deteriorated panels may not be 
able to support snow loads or 
withstand seismic forces 

3. Person in room would be harmed 
if roof collapses 

4. Deteriorated roof can collapse 
under snow loads or seismic 
forces 

1. There are two overhead 
electrical services attached to 
the outside of the building 

2. Confusion may result in only 
one service disconnect being 
turned off when it is desired 
to deenergize building 
equipment for maintenance 

3. The service disconnects are not 
labeled 

4. The electrical distribution 
panel cover is corroded 
indicating that the internal 
insulation may also be degraded 

Risk 
assessment 

C·C L·C 

11/11 E/C 

1/1 E/C 

1/1 D/C 

1/1 E/C 

1/1 C/C 

1/1 C/C 

Total risk 

Now 

I, E 
Negl i. 

I, D 
Minor 

I, C 
Serious 

10 Years 

I, C 
Serious 

I, C 
Serious 

I, C 
Serious 
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Table C2-19. 241-SX-401 Process Control Building. (3 sheets) 
Risk evaluation sllllll8ry sheet Risk 

assessment 

Hazard location Potential accident Factors c-c l-C 

Electrical shock -- -- 5. The panel does not appear to be -- --
(cont.) NEMA rated for outside service 

6. Corrosion indicates that the 
panel has been subjected to 
adverse conditions for a 
significant period of time 

7. The building roof leaks on the 
electrical equipment below It 

8. No maintenance is performed on 
the equipment in this building. 
Low building access. 

Exposure to 
radiation 

Throughout Person exposed to external ionizing 1. Rain was leaking through the IV/IV 0/0 
bul I ding radiation roof at the time the survey was 

conducted, creating the 
possibility of contamination 
spread 

2. Surveys detected only 
background exposure rates 

3. long exposure times are 
required to acquire doses that 
could cause appreciable acute 
somatic effect 

Person exposed to radioactive material 4. Removable radioactive IV/IV 0/0 
by ingestion, inhalation, or absorption contamination is known to be 

present in this facility 

Release of 
radioactive 
material 

Throughout Material released to environment from 1. Rain was leaking through the 111-3 0/0 
bui I ding stormwater intrusion roof at the time the survey was 111-3 

conducted, creating the 
possibility of contamination 
spread 

2. Surveys detected ·only 
background exposure rates 

3. Movable radioactive 
contamination is known to be 
present in this facility 

NEMA = National Electrical Manufacturing Association 

Total 

Now 

--

IV, 0 
Negl i. 

111-3, 0 
Negl i. 

risk 

10 Years 

--

IV, 0 
Negli. 

111-3, 0 
Negll. 
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Table C2-19. 241-SX-401 Process Control Building. (3 sheets) 

Hazards not found during walkdown investigation 

Drowning/suffocation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to miscellaneous chemicals 

Exposure to biological hazards 

Fire 

Explosion 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/petroleum products 

Release of miscellaneous chemicals 

C2-123 
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Hazard 

Felling 

Struck by or 
striking 

Electrical shock 

Table C2-20. 241-SX-402 Process Control Building. (4 sheets) 

location 

Control room roof 

Process room roof 

Process room 

Control room 

Control room, 
south end of 
building 

Risk evaluation sllTIIIBry sheet 

Potential accident 

Person fells through wooden roof while 
on roof 

Person fells through concrete roof 
panels while on roof 

Person struck by collapsing roof due to 
loads exceeding structural strength 

Person receives shock from energized 
wire or equipment from meint.enence work 
causing damage to insulation 

Factors 

1. Wooden roof is deteriorating 
due to water damage from large 
roofing leeks 

2. Concrete panels ere being wet 
by rein due to large leeks in 
roofing 

3. No roof access available 
without use of portable ladder 

4. This area is not frequently 
accessed 

1. Roofing is leaking, causing 
deterioration of panels 

2. Deteriorated panels may not be 
able to support snow loads or 
withstand seismic forces 

3. Person in room would be harmed 
if roof collapses 

4. Area is not frequently occupied 

5. Deteriorated roof collapses 
l.Wlder snow loads or seismic 
forces 

6. Structure is wood, roof is in 
bed condition 

7. Roof is leaking badly 

1. Exposed energized i nsul eted 
wires run through the 
electrical distribution panel 
to en adjacent contactor 

2. The cover for the electrical 
panel is missing 

Risk 
assessment 

C·C l·C 

1/1 E/C 

1/1 E/C 

1/1 0/C 

IV/IV E/E 

1/1 C/C 

Total risk 

Now 

I, E 
Negli. 

I, 0 
Minor 

I, C 
Moderate 

10 Years 

I, C 
Serious 

I, C 
Moderate 

I, C 
Moderate 
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Hazard 

Electrical 
(cont.) 

Exposure to 
radiation 

Locat ion 

shock -. 

Throughout 
bui !ding 

Table C2-20 . 241-SX-402 Process 
Ri sk evaluation surmary sheet 

Potential accident 

. -

Person exposed to external ionizing 
radiation 

Person exposed to rad ioactive mater ial 
by ingestion, inhalation, or absorption 

Control Building . (4 sheets} 
Risk 

assessment 

Factors c-c L· C 

3. The space in front of the panel 
is located behind the large 

-- --
control panelboard with very 
little clearance 

4. Access to this area requires 
use of SCBA, which limits the 
ability to see hazards and 
presents an additional 
clearance problem due to the 
air bottle being carried by the 
worker 

5. The conditions in the room are 
very bad, as water leakage 
through the roof has caused the 
ceiling to fal l down and leave 
rubble on the floor 

6 . The floor of the building had 
water on it from roof leakage 
during winter 

,. Rain was leaking through the 11/11 0/D 
roof at the time the survey was 
conducted, creating the 
possibility of contamination 
spread 

2. Surveys detected only three 
areas within the building wi th 
elevated exposure rates 
(>10 times background) 

3. Long exposure times are 
required to acquire doses that 
could cause appreciable acute 
somatic effect 

4. Movable radioactive 11/11 0/0 
contamination is known to be 
present in this facility 

5. Samples for removable 
contamination were not taken 
during this survey due to 
potential for further spread of 
contaminat ion 

Total 

Now 

--

II, D 
Minor 

risk 

10 Years 

--

II, D 
Minor 
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Table C2-20. 241-SX-402 Process 
Risk evaluation surmary sheet 

Hazard Location Potential accident 

Release of 
radioactive 
material 

Throughout Material released to environment from 
bul !ding stormwater intrusion 

SCBA = Self -contained breathing apparatus 

93 t]O'i· 1 .. 2123 

Control Building. (4 sheets) 
Risk 

assessment 

Factors c-c l·C 

1. Rain was leaking through the 111 · 3 0/0 
roof at the time the survey was 111-3 
conducted, creating the 
possibility of contamination 
spread 

2. Surveys detected only three 
areas within the building with 
elevated exposure rates 
(>10 times background) 

3. Movable radioactive 
contamination is known to be 
present in this facility 

4. Samples for removable 
contamination were not taken 
during this survey due to 
potential for further spread of 
contamination 

Total 

Now 

111·3, 0 
Negll. 

risk 

10 Years 

111·3, 0 
Negl I. 
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Table C2-20. 241-SX-402 Process Control Building. {4 sheets} 

Hazards not found during walkdown investigation 

Drowning/suffocation 

Exposure to asbestos 

Exposure to lead 

Exposure to mercury 

Exposure to miscellaneous chemicals 

Exposure to biological hyazards 

Fire 

Explosion 

Release of asbestos 

Release of lead 

Release of mercury 

Release of oil/petroleum products 

Release of miscellaneous chemicals 

C2-128 



Hazard 

Falling 

Struck by or 
striking 

n 
N 
I -N 
\0 

Electrical shock 

Location 

N/A 

Operating gallery 

Pipe gallery, 
north of door 9 

Throughout the 
faci l lty 

Operating 
gallery, just 
above door 11 

Table C2-21. 221-U Canyon 
Risk evaluation S1JTTI1ary sheet 

Potential accident 

N/A 

Person injured from striking protruding 
objects 

Person is injured by being struck by 
falling pipe 

Person Is struck by mechanical 
equipment that is inadvertently 
energized 

Personnel contact energized electrical 
conductors or equipment due to 
insulation damage 

93 f30'i•; .z 125 

Building. (7 sheets) 

Factors 

No structural hazards identified 

1. Several floor pads with 
protruding bolts in operating 
gallery 

2. Facility is well illllllinated in 
most areas 

3. Housekeeping in most areas is 
fair 

4. Ceiling pipe is hanging 
supported by only one piece of 
bailing wire 

5. Much of the mechanical 
equipment throughout the 
facility has been partially 
dismantled 

6. Equipment has not been 
physically disconnected from 
its power supply 

7. Energizing partially dismantled 
equipment could result in parts 
bein11 eiected 

1. A four-square box is intended 
to be connected to an EMT 
conduit protruding through 
concrete, which is adjacent to 
the door frame 

2. The EMT connectors on the box 
have loosened, and conduit has 
separated from the box 

Risk Total risk 
assessment 

c-c L-C Now · 10 Years 

None None 

-- --

II, 0 II, 0 
Minor Minor 

11/11 0/0 

s::: 
::I: 
n 
I 

l"T'I 

11/11 0/0 "'O 
I 

0 
C1I -'° 11/11 E/E 
< 
0 
r 
C: 
3: 
l"T'I 

w 

I, 8 I, 8 
Critical Critical 

1/1 8/8 



n 
N 
I ..... 

w 
,0 

Hazard 

Electrical shock 
(cont.) 

Location 

. . 

Electrical 
gallery near MCC 
"Section 811 

Electrical 
gallery, enclosed 
breaker panels 
located on wal 1 
to right of EB· 
1160/EB-1158 

Table (2-21. 221-U Canyon 
Risk evaluation sl.llm8ry sheet 

Potential accident 

.. 

Personnel receive shock by contacting 
energized conductors or equipment due 
to water shorting out equipment 

Person receives shock from contact with 
energized conductors or equipment 
caused by incorrect assumptions about 
circuit status 

93 ~]O'i· 1 .. 2126 

Building. (7 sheets) 

Factors 

3. The separation has exposed the 
conductors to the sharp edges 
of the conduit and the 
unsupported box 

4. The conduit appears damaged 

5. The anchors intended to support 
this conduit have pulled out of 
the wal 1 

6. The box is not attached to the 
wall or properly supported 

7. The box is within easy reaching 
distance 

8. The conduit appears to be 
associated with an alarm 
notification system 

9. There is a steam leak near this 
MCC 

10. The condensation from this leak 
is running down the wall and 
covering the floor around this 
MCC 

11. There is no protection to 
prevent water from entering 
this electrical equipment 

12. Circuit breakers are installed 
upside down in the enclosure 
immediately adjacent to the 
transfer switch and in the 
enclosure between the 240-V 
disconnect switch and the water 
heater circuit breaker 
enclosure 

13. The improper orientation of the 
breakers resulted in the up 
position of the handle being in 
the OFF position 

14. Normal and customary practice 
is that the up position of 11 
breaker handle denotes that the 
circuit supplied by the breaker 
is energized 

Risk 
assessment 

c-c L-C 

-. --

1/1 C/8 

1/1 D/D 

Total 

Now 

--

risk 

10 Years 

--

:c 
:c 
n 
I ,.., 

-0 
I 

0 
en ..... 
'° 
< 
0 
r
e: 
3: ,.., 
w 



n 
N 
I ...... 

w ....... 

Hazard 

Electrical 
(cont.) 

Exposure to 
radiation 

Location 

shock --

Noncanyon areas 

Canyon areas 

Table C2-21. 221-U Canyon 
Risk evaluation SlfflllBry sheet 

Potential accident 

--

Person exposed to external ionizing 
radiation fields 

Person exposed to external ionizing 
radiation fields 

93 tt30'i· I ~ 2 ~ 27 

Building. (7 sheets) 

Factors 

15. This situation causes confusion 
and could result in circuits 
being energized when the 
intention was that they be de-
energized 

16. The positioning of the breaker 
also results in the labeling 
being upside down 

1. Areas outside the canyon had 
exposure rates that were 
moderate to high 

2. · The floor and a numer of 
control valves represent the 
largest exposure hazards found 
in the nonradiologically 
controlled zones 

3. Approximately 13 locations in 
the nonradiologically 
controlled zones were 
identified with exposure rates 
>10 times background 

4. Exposure rates in specific 
locations in the canyon are 
extremely high 

5. Almost COl11)lete lack of 
labeling makes delineation of 
high radiation fields difficult 

6. The floor and individual pieces 
of scrap equipment represent 
the largest exposure hazards 
found in the canyon 

7. In general, the dose rates 
Increase from east to west 

8. Surveys detected 15 areas with 
elevated exposure rates greater 
than 10 times background 

Risk 
assessment 

c-c L·C 

-- --

11/11 0/0 

11/11 B/B 

Total 

Now 

--

II, B 
Serious 

risk 

10 Years 

--

II, B 
Serious 

::c 
:c 
n 
I 

l"T'I 
""O 
I 

0 
0\ ...... 
'° 
< 
0 

' C 
3: 
l"T'I 

w 



Table C2-21. 221-U Canyon Building. (7 sheets) 
Risk evaluation sUT111Bry sheet Risk Total risk 

assessment 

Hazard Location Potential accident Factors C·C L·C Now 10 Ynrs 

Exposure to IV, D IV, C 
asbestos Negli. Minor 

Most carrier unit Person inhales friable asbestos; ,. Facility is routinely occupied IV/IV D/C 
rooms in potential exists for asbestos related by workers 
stairwells illness in future from such exposure 

C°""ressor room 2. Most of facility insulation in 
good shape, some isolated 
instances of degradation 

Aqueous makeup 3. Uncertainty concerning which 
room materials contain asbestos 

Mechanical 4. Friable materiel requires :IC 
:::c 

equipment room disturbance for release n 
I 

5. Many areas show signs of 
,.., 
"t1 

inc°""lete asbestos removal I 

n 0 
N 6. lnc°""lete abatement program Ol ..... 
I 

'° .-
w 7. Some construction materials ,N 

such es roof panels are known < 
0 to contain asbestos but are not r 

classified as friable C: 
3: 

IV, D 
,.., 

Exposure to IV, D 
miscellaneous Negli. Negl I. w 
chemicals 

Operating gallery Person exposed to unknown or known ,. Piping in the operating gallery IV/IV D/D 
end pipe gallery chemicals through inhalation, and pipe gallery may contain 

Ingestion, or absorption due to breach hazardous chemicals 
of container 

Fire II, E II, D 
Negli. Minor 

All ex It doors Person is injured by exposure to fire ,. There are no fire doors within 11/11 E/D 
from fee iii ty as a result of inadequate exits the 221-U Facility 

2. Existing doors do not have 
panic hardware 

3. There are no established fire 
exits 

4. The facility is normally 
occupied 

5. Low combustible loading 



'-

n 
N 
I .... 

w 
w 

Hazard 

Fire (cont.) 

Release of 
radioactive 
material 

Location 

General 

Al I gallery 
levels 

General 

Table C2-21. 221-U Canyon Building. (7 sheets) 
Risk evaluation sU11118ry sheet 

Potential accident 

Release of surface contamination to 
envirorment due to loss of material 
confinement 

Release of rad ioactive materials due to 
water intrusion 

Release of radioactive materials 
through cracks and open joints 
(requires water intrusion or 
ventilation failure) 

Factors 

6. Doors are not easy to open 

7. Exits are inadequately marked, 
two marked exits were jamned 
and would not ooen 

1. The canyon building has an 
active ventilation and 
confinement system 

2. Release of material requires 
loss of ventilation and 
disturbance of material 

3. Building is relatively leak 
tight 

4. Natural convection air flow 
from stack may provide 
sufficient negative structure 
pressure to prevent release 

5. Surface contamination present 
on all levels of the gallery 
side of the canyon building 

6. Cell 10 and 24-in. tile sewer 
pipe contain contamination 

7. A ruptured steam line allowed 
water to enter the building in 
the electrical gallery 

8. The steam leak caused water to 
run across a surface 
contamination zone 

9. Open joints at exterior and 
interior walls 

10. Small cracks at interior walls 
between canyon deck and 
galleries 

11. Roof leaking at areas 13, 15, 
18 185 and 195 

Risk 
assessment 

c-c 

111-1 
111-1 

111-3 
111-3 

111-3 
111-3 

L-C 

E/E 

D/D 

D/D 

Total risk 

Now 10 Years 

111-1, D 111-1, D 
Negli. Neg Ii. 

:c: 
:c 
n 
I ,.,, 

""C 
I 

0 
Ol .... 
'° 
< 
0 
r 
C: 
3: ,.,, 
w 



Table (2-2 1. 221-U Canyon Building. (7 sheets) 
Risk evaluation surrnary sheet Risk Total risk 

assessment 

Hazard Location Potent i al accident Factors c-c L·C Now 10 Years 

Release of -- -- 12. Small cracks and open joints at -- -- -- --
radioactive gallery floors 
material (cont.) 

Release of 111-3, 0 111-3, C 
asbestos Negli. Negll. 

Most carrier unit Release of asbestos due to disturbance ,. Most of facility insulation in 111-3 0/C 
rooms In of friable insulation on piping good shape, some i solated 111-3 
stairwells instances of degradation 

COITflressor room 2. Uncertainty concerning which 
materials contain asbestos 

Aqueous makeup 3. Friable material requires E 
::I: 

room disturbance for release n 
I 

Mechan ical 4. Many areas show signs of 
,.,, 
"'O 

equipment room incOITfllete asbestos removal I 
n 0 
N 5. lncOITfllete abatement program 

Ol 
I ...... 

...... U) 

w 6 • Some construction materials . ~ 
such as roof panels are known < 

0 to contain asbestos but are not r 
classified as friable C: 

3: ,.,, 
Release of 111-3, 0 111-3, 0 
oil/petrolel.111 Negll. Negl l. w 
products 

Operating gallery Release of oil due to gauge failure ,. Red oil in gauges located in 111-3 0/0 
221-U operating gallery 111-3 

2. No readily discernable release 
pathways 

Release of 111-3, 0 111-3, 0 
miscellaneous Negli. Negll. 
chemicals 

221-U operating Hazardous chemicals are released into ,. Very few significant sources of 111-3 0/0 
gallery the envirorrnent as a result of water water available to cause 111-3 

pipe breakage, broken steam line, or release to environment 
roof leakage 

221-U pipe 2. Majority of chemical residues 
gallery are ass~ to be contained 

within piping 

3. There is water intrusion under 
rollup door in 221-U basement 



n 
N 
I ..... 
w 

.u, 

Hazard location 

Release of . . 
miscellaneous 
chemicals 
(cont.) 

221 -U operating 
gallery surface 
contamination 
zone 

EMT= Electr i cal metallic tubing 
MCC = Motor control center 

Table C2-21. 221-U Canyon 
Risk evaluation SlfflllBry sheet 

Potential accident 

.. 

Hazardous chemicals are released into 
the env i ronment as a result of 
container fa i lure or spi llage 

93 t]O'i· 1.Z 131 

Building. (7 sheets) 

Factors 

4. Major steam leak has caused 
water to acc1A1Ulate on floor 
221 ·U basement 

5. Water has collected ins~ 
near rollup door in 221 -U 
basement 

6. Two 55-gal drums located in 
this area 

Risk 
assessment 

C·C L·C 

. . . . 
in 

111 ·3 0/0 
111 ·3 

Total 

Now 

. . 

risk 

10 Years 

. . 

E 
:I: 
n 
I 

l'T'1 
"C 
I 

0 
O'I ..... 
'° 
< 
0 

' C: 
3: 
l'T'1 

w 
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n 
N 
I ...... 

w ~ 

Hazard 

Falling 

Struck by or 
striking 

Location 

Stairway exit 
outside rooms 105 
and 106 

200 level 

COlll)ressor room 

Aqueous makeup 
room 

93 tJO't 1.2133 

Table C2-22. 271-U Office Building. (4 sheets) 
Risk eva.luation sUllll8ry sheet 

Potential accident 

Person falls due to bad stair railing 

Person is struck by unguarded rotating 
fan blades 

Person places hand in unguarded area of 
rotating equipment 

Person trips over protrusions from 
floor resulting in injury 

Factors 

1. Bottom portion of handrail is 
not connected 

2. Fourth floor of facility was 
not inspected due to no access 

3. This facility is intended to be 
used as an office area 

1. Small interior or exterior wall 
fan does not have a guard 

2. Fan is approximately 8 ft up 
wall 

3. Rotating shaft for HVAC unit ls 
unguarded, belt guard has 
openings 

4. Floor pad with protruding bolts 

5. This facility will be used as 
an office area 

Risk 
assessment 

c-c L·C 

11/11 D/D 

11/11 D/D 

11/11 E/E 

11/11 0/D 

Total risk 

Now 

II, D 
Minor 

II, D 
Minor 

10 Years 

II, D 
Minor 

II, D 
Minor 

Electrical shock I, D I, C 
Serious 

Basement level, 
former shop area 
now used to store 
spill control 
equipment 

Operating gallery 
level, room 212, 
west wal 1 

Operating gallery 
level, room 205, 
east wal 1 

Person receives shock from contact with 
energized exposed conductors 

Person receives shock from contact with 
exposed energized conductors due to 
insulation failure 

1. Fluorescent fixtures in this 
area have missing parts 
resulting in exposed wires 

2. A receptacle outlet 12 in. 
above floor does not have 
device or blank cover to 
protect personnel from 
contacting the energized 
conductors tucked inside 

3. A handy box is present at end 
of a flexible conduit near wall 
in room 2005 

4. The box does not appear to 
provide power to anything 

Minor 

1/1 E/D 

1/1 D/C 

1/1 E/D 

~ 
:c 
n 
I 

IT1 
-c 
I 

0 
Ol ...... 
\0 

< 
0 
r
e: 
3: 
IT1 

w 
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Table C2-22. 271-U Office Building. (4 sheets) 
Risk evaluation surmery sheet Risk Total risk 

assessment 

Hazard location Potential accident Factors c-c l·C Now 10 Years 

Electrical shock -- -- 5. There are wires hanging out of -- -- -- --
(cont.) the box 

6. ~ires ere not currently 
energized 

7. The panel supplying this box is 
in th·e same room end does not 
have e tag indicating the 
presence of open circuits 
downstream of the panel 

8. There is water leaking from 1/1 E/0 
Operating gallery pipe onto light fixture E level, room 205 :::c 

n 
first floor, Person receives shock from energized 9. Fluorescent fixture in shower 1/1 0/0 I 

l'T'1 
shower stall in 1 ighting fixture stall is hung with chains ""C 
change room attached to sides of fixture I 

0 n with sheetmetal screws Ol N ..... 
I 

10 • Power is supplied to top of '° ..... 
w fixture through flexible 
.CX> conduit (longer then 6 ft) from < 

2-in. by 4-in. device box 0 
r 

attached to bottom of conduit c:: 
pendent 3: 

l'T'1 

11. The device box is not water w 
tight; numerous open screw 
holes are present, end cover is 
not gasketed 

12. Accident will most likely 
happen when personnel are 
taking showers 

Exposure to IV, E IV, E 
radiation Negl i. Negl i. 

Open joints at Person exposed to radiation due to leak 1. There are open joints in the IV/IV E/E 
221-U canyon through canyon wells concrete wall adjoining the 
building well 271-U facil i tv 

Exposure to IV, 0 IV, 0 
miscellaneous Negl I. Negll. 
chemicals 

271-U floor drain Person exposed to hazardous chemicals 1. Unknown green powder located in IV/IV 0/0 
271-U floor drain 



n 
N 
I ...... 

. w 
U) 

Hazard 

Exposure to 
asbestos 

Fire 

location 

Entire f ec il i ty 
(potential) 

First floor, 
shower stel l in 
change room 
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Table C2-22. 271-U Office Building. (4 sheets) 
Risk evaluation Sl.fffllBry sheet 

Potential accident 

Person inhales friable asbestos; 
potential exists for asbestos related 
illness in future from such exposure 

Person is exposed to w1r1ng fire es e 
result of short circuit in fluorescent 
f ixture 

Factors 

1. This building is routinely 
occupied 

2. The ventilation system 
throughout the building may be 
asbestos contaminated 

3. Uncertainty concerning which 
materials contain asbestos 

4. Friable materiel requires 
disturbance for release 

5. The third level is posted for 
friable asbestos hazard 

6. There is no evidence of en 
asbestos abatement program 

7. The ventilation system is 
operating 

1. Fluorescent fixture in shower 
stall is hung with chains 
attached to sides of fixture 
with sheetmetel screws 

2. Power is supplied to top of 
f i xture through flexible 
conduit (longer then 6 ft) from 
2-in. by 4-in. device box 
attached to bottom of conduit 
pendent 

3. The device box is not water 
tight; nunerous open screw 
holes ere present, end cover is 
not gesketed 

4. Accident will most likely 
happen when personnel ere 
taking showers 

Risk 
assessment 

C·C L-C 

IV/IV D/C 

11/11 C/B 

Total 

Now 

IV, D 
Neg! i. 

II, C 
Moderate 

risk 

10 Years 

IV, C 
Minor 

II, B 
Serious 

~ 
:I: 
n 
I 

rr, 
-c 
I 

0 
O'l ...... 
\0 

< 
0 
r 
C: 
3: 
rr, 

w 



n 
N 
I .... 
~ 
,o 

Table C2-22. 271-U Office 
Risk evaluation SU1111Bry sheet 

Hazard Location Potential accident 

Release of 
radioactive 
material 

Open joints at Contamination is released through 
221-U canyon joints from 221-U canyon well 
build Ing wall 

Release of 
asbestos 

General Release of asbestos due to disturbance 
of friable asbestos-containing 
insulation 

Release of 
miscellaneous 
chemicals 

271·U floor drain Hazardous chemicals ere released into 
the envirorrnent as a result of water 
pipe breakage, broken steam line, or 
roof l eake11e 

HVAC c Heating, ventilating, and air conditioning 

Building. (4 sheets) 

Factors 

, . There ere open joints in the 
concrete well adjoining the 
271-U Building 

1. Ventilation stack is located on 
271-U Building. Ventilation 
ducting in 271-U Building is 
constructed from asbestos-
containing materials 

2. Material is not presently 
friable 

1. Unknown green powder located in 
271-U floor drain 

Risk Total 
assessment 

c-c L·C Now 

111-2, D 
Negll. 

111 -2 D/D 
111-2 

111-3, D 
Negl I. 

111-3 D/D 
111-3 

111-3, D 
Negli. 

111-3 D/D 
111-3 

risk 

10 Years 

111·2, D 
Negl I. 

111-3, D 
Negli. 

111-3, D 
Negli • 

E 
::c 
n 
I ...., 
" I 
0 
Ol .... 
\0 

< 
0 
r
e 
3: ...., 
w 



n 
N 
I ..... 

.,:,. ..... 

Hazard 

Falling 

Struck by or 
striking 

Electrical shock 

Exposure to 
radiation 

Exposure to 
miscellaneous 
chemicals 

Release of 
radioactive 
material 

Location 

N/A 

N/A 

N/A 

General 

General 

Entire facility 

Table C2-23. 176-U Solvent Handling Facility. (2 sheets) 
Risk evaluation Sllllllllry sheet 

Potential accident Factors 

No structural hazards identified 

No structural hazards Identified 

There is no electrical power 
feeding this facility 

Person exposed to external ionizing 1. Exposure In this facility is 
radiation fields low to moderate, generally less 

than 1,000 coll"lts/mln 

2. Very low building activity 

3. This area is bounded by a small 
concrete wall retention basin 
with a radiation rooe boundary 

Person inadvertently exposed to 1. Spills have occurred in the 
chemicals due to leak from piping or past from this type of activity 
tanks 

Mind action results in movement of 1. Entire facility is posted as a 
radioactive contamination and airborne surface contamination zone 
release 

2. outdoor areas are already 
contaminated 

3. Mind can move contamination 

4. Facility is contained within 
concrete walls and floor 

Risk 
assessment 

c-c L·C 

N/A N/A 

N/A N/A 

N/A N/A 

IV/IV 0/D 

11/11 E/E 

111-2 C/C 
111-2 

Total 

Now 

None 

None 

None 

IV, D 
Negl I. 

II, E 
Negli. 

111·3, C 
Negl i. 

risk 

10 Years 

None 

None 

None 

IV, D 
Negl i. 

II, E 
Negl i. 

111·3, C 
Negl i. 

< 
0 ,.... 
C 
3: 
l'T'1 

w 



("'") 
N 
I ..... 
~ 
N 

Hazard 

Release of 
radioactive 
material (cont.) 

Release of 
miscellaneous 
chemicals 

Location 

--

Piping and tanks 

Table C2-23. 176-U Solvent 
Risk evaluation surmary sheet 

Potential accident 

Water intrusion moves contamination 
from inside facility to soil outside 
facility 

Hazardous chemicals are released to 
environment by water intrusion 

Handling Facility. (2 sheets) 

Factors 

5. Facility is open to elements 

6. There is a concrete retaining 
wall for containing l iauids 

,. Facility is outdoors and 
exposed to the elements 

2. Concrete walls and floor act as 
containment 

3. Facility may have chemical 
residues in tanks and piping 

Risk 
assessment 

c-c L-C 

-- --

111-2 0/0 
111-2 

Total 

Now 

--

111-2, 0 
Negli. 

risk 

10 Years 

--

111-2, 0 
Negl i. 

s:: 
:I: 
n 
I 

l"T'1 
"'C 
I 

0 
Ol ..... 
'° 
< 
0 
r
e 
3: 
l"T'1 

w 
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Table C2-24. 291-U Exhaust Fan Facility. (7 sheets) 
Risk evaluation SUTlll8ry sheet Risk Total risk 

assessment 

Hazard Location Potential accident Factors c-c l·C Now 10 Years 

Fal I Ing II, D II, C 
Minor Serious 

South side of Person falls from concrete pad due to 1. Handrail is not contiru>US, 1/1 E/E 
concrete pad for noncontinuous hand rail there is a 2-ft to 3-ft gap 
fen unit 

2. The COlll)lex is routinely 
surveyed but not regularly 
occupied 

3. No structural hazards 
identified 

Person slips and falls down hill 4. No walkway to stack 11/11 0/C 2: 
:::c 
n 

5. Area between building and stack I 
f'T'I 

is very steep ""O 
I 

n 6. No postings for slipping or 0 
N O'I 
I tripping hazards ..... ..... ID 
~ Struck by or II, D II, D .w 

striking Minor Minor < 
0 

Destroyed door in Person is struck by flying roof or wal I 1. Door to facility has been IV/IV 
r 

D/D c:: 
auxiliary panels propelled by high wind destroyed 3: 
building f'T'I 

w 
2. Strong wind can cause high 

pressure inside building 
through opening created by 

T destroyed door 

3. People have to be present when 
incident occurs for injury to 
take place 

4. Area is not usually occupied 

5. Facility is constructed of 
transite, which is not 
particularly heavy 

Fan unit south of Person is injured by contact with 6. Rotating shafts on fan unit do 11/11 0/D 
291-U Bui !ding rotating equipment not have fully enclosed guards 

7. Evidence of people working in 
area where contact with 
rotating shafts could occur 

Person trips over protrusions from 8. Concrete pad just east of fan 
concrete pad unit has protruding metal bolts 



n 
N 
I .... 
~ .~ 

Hazerd 

Struck by or 
striking (cont.) 

Electrical shock 

location 

MCC 

MCC in southeast 
corner 

Receptacle inside 
saq,le shelter 

Near west gate 

Fan unit south of 
291 · U Facility 

Table C2-24. 291-U Exhaust Fan Facility. (7 sheets) 
Risk evaluation s1.1111111ry sheet 

Potential accident 

Person Is struck by steam or hot water 

Person receives shock as a result of 
contact with energized conductors or 
equipment due to incorrect assllfl)tion 
that circuits are deenergized 

Person receives shock as a result of 
contact with energized conductors or 
equipment 

Person receives shock as a result of 
contact with energized conductors or 
equipment due to failure of frayed 
insulation 

Factors 

9. Facility is fenced 

10. Ueekly surveys of the area are 
conducted 

11. A steam pipe has burst recently 
in this area 

12. Steam pipes appear to be in 
poor cond i ti on 

1. Indicating lights for inservice 
cubicles for fan 1, fan 2, 
main, and 291·U·601 are not 
functional 

2. Indicating lights are normally 
lit when circuits are energized 

3. The MCC has two sheetmetal 
covers missing from access 
areas near the floor 

4. There are energized conductors 
inside the MCC 

5. One of the energized conductors 
(orange) is not connected to 
anything in MCC 

6. Receptacles inside this saq:>le 
shelter feed flexible cords and 
extension cords 

7. There is no ground fault 
interrupter protection for 
these receptacles 

8. The condition of the cords 
indicates that they are not 
part of a routine inspection 
program 

9. Exposed electrical wires on 
concrete air duct 

10. Electrical conduits have been 
cut exposing electrical wires 

Risk 
assessment 

c-c L-C 

11/1 I D/D 

1/1 D/D 

1/1 D/D 

1/1 D/D 

Total risk 

Now 

I, D 
Minor 

10 Years 

I, D 
Minor 
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n 
N 
I ..... 
~ 
,c.n 

Hazard 

Exposure to 
radiation 

Exposure to 
asbestos 

location 

Stack facfl ity 

Mui ti pie 
potential 
locations within 
building 

Piping on west 
side, outside 
building 
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Table C2-24. 291-U Exhaust Fan Facility. (7 sheets) 
Risk evaluation surmary sheet 

Potential accident 

Person exposed to external ionizing 
radiation fields 

Person inhales fr i able asbestos; 
potential exists for asbestos related 
illness in future from such exposure 

Factors 

1. Exposure in this facility is 
moderate to high, generally 
less than 7,500 counts/min 

2. localized areas exist with 
count rates as high as 
55,000 counts/min 

3. This area is fenced 

4. There is a total lack of 
labeling or posting in this 
area 

5. This facility is routinely 
surveyed 

1. Routine surveillance is 
performed in this area 

2. Most of the potential asbestos· 
containing products in this 
c~lex are in poor condition 

3. Uncertainty concerning which 
materials contain asbestos 

4. Friable material requires 
disturbance for release 

5. Snow was on the ground at the 
time of inspection 

6. There is no evidence of an 
asbestos abatement program 

7. Pipe insulation is in a damaged 
friable state, pieces have 
fallen to the ground inside and 
outside the facility 

8. No maintenance of the fac il i ty 
is evident 

Risk 
assessment 

c-c l·C 

11/11 C/C 

IV/IV D/C 

IV/IV D/C 

Total 

Now 

II, C 
Moderate 

IV, D 
Negl i. 

risk 

10 Years 

11, C 
Moderate 

IV, C 
Negli. 

:E 
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n 
N 
I ..... 
~ 

·°' 

Hazard 

Exposure to 
miscellaneous 
chemicals 

Exposure to 
biological 
hazards 

location 

outside the 291-U 
Coq,l ex fence 

Inside 291-U 
Facility 

Small building 
west of 291-U 
Facil itv 

Located 
throughout the 
facility 

Table C2-24. 291-U Exhaust Fan Facility. (7 sheets) 
Rls~ evaluation Sllllll8ry sheet 

Potential accident 

Person is exposed to toxic chemicals 
through inhalation, conslff4)tion, or 
absorption . Because these chemicals 
are unidentified, the potential injury 
cal'YlOt be determined. 

Person exposed to dusts from bird guano 
and dead animals; contracts disease 

Person is exposed to insect bites and 
stings, and snake bites 

Factors 

1. Fifty-five-gallon druns sitting 
next to each other marked as 
toxic, corrosive, persistent 
(these drums were removed the 
next day) 

2. These materials are 
incoq,atible 

3. Several buckets of oil 

4. Several aerosol cans, cleaners, 
and unlabeled containers on 
floor 

5. Potential for red oil in gauges 
within building 

6. Several unlabeled containers 
containing liquid 

Low frequency accidents have 
significant consequences 

High frequency accidents have small 
consequences 

NOTE: Events that are serious in 
nature are of lower probability. 
Likewise, events that are minor in 
effect are of higher probability. 

1. Presence of spiders, wasps, 
etc. is seasonal 

Risk 
assessment 

c-c l-C 

11/11 D/D 

11/11 D/D 

11/11 D/D 

11/11 C/C 

IV/IV A/A 

Total risk 

Now 10 Years 

II, D II, D 
Minor Minor 

11,C 11,C 
Moderate Moderate 
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Table C2-24. 291-U Exhaust 
Risk evaluation sllTIT\llry sheet 

Hazard Location Potential accident 

Exposure to - - --
biological 
hazards (cont.) 

Fire 

Gutter above Person exposed to hot gases or other 
panels on south byproducts of short circuit in wire 
wal I gutter 

n 
N 
I Release of ...... radioactive .p. material ,......, 

Stack and sand Damage to the sand filter cover caused 
f ii ter by heaving falling objects, weathering, 

etc., causes pathway for release of 
airborne radiation materials to 
envirorrnent 

Mind spreads radioactive contamination 

93 li:30'i· I .21~3 

Fan Facility. (7 sheets) 

Factors 

2. Snakes have been found in the 
buildings, including 
rattlesnakes 

3. Activities for cleanup and 
maintenance occur where hazard 
exists 

1. Only 7 out of 22 screws are 
installed on front cover of 
wiring gutter supplying panel 
boards 

2. Cover may not contain 
byproducts of short circuit due 
to missing fasteners 

1. The sand filter provides 
exhaust air filtration for the 
entire 221-U Canyon Building 

2. The sand filter is likely to 
contain significant quantities 
of radionuclides 

3. Damage to the cover over the 
sand filter could be caused by 
earthquake, severe weather 
conditions, or sudden shock 
from heavy falling objects 

4. The sand filter cover was not 
visible for inspection due to 
snow cover 

5. Heavy objects are not normally 
near cover 

6. Surface contamination was 
observed in several outdoor 
locations on removable 
eauioment around the facility 

Risk 
assessment 

c-c 

--

IV/IV 

111-1 
111-1 

111-2 
111-2 

L·C 

--

D/D 

C/B 

C/C 

Total risk 

Now 10 Years 

-- --

IV, D IV, 0 
Negli. Neg Ii. 

a: 
::c 
n 
I 

f'T1 
-0 
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0 
Ol 

111-1, C 111-1, B ...... 
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n 
N 
I ...... 
~ 

. (X> 

Hazard 

Release of 
radioactive 
material (cont.) 

Release of 
asbestos 

Location 

.. 

Piping in 291-U 
exhaust fen 
control house 

Table C2-24. 291-U Exhaust Fan 
Risk evaluation surmary sheet 

Potential accident 

.. 7. 

8. 

9. 

Release of radioactive materials caused 10. 
by biological agent 

Release of radioactive materials caused 11. 
by water intrusion 

Asbestos is released caused bye 1. 
disturbance of friable material 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Fae i l ity. (7 sheets) 

Factors 

Wind can move loose surface 
contamination 

There is surface contaminated 
soil around facility 

Moderately contaminated tumle· 
weeds were found in the area 

Contaminated rabbit droppings 
were found in the 291-U area 

Contaminated areas are exposed 
to rain 

Asbestos in fan control house 
appears to not be coated with 
fixative 

Friable asbestos is on piping 
that is not normally within 
reach 

Most of the potential asbestos-
containing products In this 
c~lex are in poor condition 

Uncertainty concerning which 
materials contain asbestos 

Friable material requires 
disturbance for release 

Snow was on the ground at the 
time of inspection 

There is no evidence of an 
asbestos abatement program 

Pipe insulation is in a damaged 
friable state, pieces have 
fallen to the ground inside and 
outside the facility 

No maintenance of the facility 
is evident 

Risk 
assessment 

c-c l-C 

-- --

111-2 C/C 
111-2 

111-2 D/D 
111-2 

111-3 D/D 
111-3 

Total 

Now 

-. 

111-3, D 
Negli. 

risk 

10 Years 

--

111·3, D 
Negl I. 
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n 
N 
I ..... 
~ 
·ID 

Hazard 

Release of 
oll/petroleun 
products 

Release of 
miscellaneous 
chemicals 

Locat I on 

Near floor drain 

General 

outside the 291-U 
C~lex fence 

Inside 291 -U 
Bui I ding 

Small bui !ding 
west of 291-U 

MCC = Motor control center 

Table C2-24 .. 291-U Exhaust Fan Facility. (7 sheets) 

Risk evaluation Slfffflllry sheet 

Potential accident 

Oil is released to envirorment from 
spill 

Hazardous chemicals ere released to 
envirorment es a result of container 
failure or spil I 

Factors 

1. Oil in open bucket was found 
near drain 

2. Drain was not sealed 

3. Bucket is easily spilled 

1. Miscellaneous maintenance 
solvents are located in 291-U 
exhaust fan control house 

2. Fifty-five gallon drins sitting 
next to each other marked as 
toxic, corrosive, persistent 
(these druns were removed the 
next day) 

3. Several aerosol cans, cleaners, 
and unlabeled containers on 
floor 

4. Potential for red oil in gauges 
within building 

5. Several unlabeled containers 
containing liauid 

Risk 
assessment 

C·C 

111 ·2 
111 ·2 

111 ·2 
II I ·2 

L·C 

D/D 

D/D 

Total 

Now 

111-2, D 
Neglf. 

111·2, D 
Negli. 

risk 

10 Years 

111·2, D 
Negl f. 

II 1·2, D 
Negli. 
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n 
N 
I -t.n -

,I 

Hazard 

Falling 

Struck by or 
striking 

Electrical shock 

Exposure to 
asbestos 

location 

N/A 

South wal 1 

South wal 1 

Smal I bui ldlng 
near base of 
stack with door 
missing 

Multiple 
potential 
locations 

Table C2-25. 292-U Stack Gas Monitoring Building. (3 sheets) 
Risk evaluation SUTfllary sheet Risk 

assessment 

Potential accident Factors c-c L-C 

N/A 1. No structural hazards -- --
identified 

Person struck by falling window louvers 1. llindow louvers are hanging and 11/11 E/0 
may fal 1 

Person rece ives shock from energized 1. There are three services into 1/1 C/B 
conductors or equipment this tiny building 

2. Two services have open panels 
that are energized 

3. The covers are lying in front 
of the panels 

4. The condition of the panel 
interiors is less than adequate 
to ensure proper operation of 
dev ices within the panels 

5. There are very minor, if any, 
loads connected 

Person receives shock from contact with 6. Cords supplied from this 1/1 0/C 
energized conductors due to insulat i on building are not protected by 
failure GFCI breakers 

7. Cords are strung outside and 
buried in the snow i ndi cat i ng 
there is no protection from 
adverse weather 

8. No inspection of the cords 

9. Extension cords are not 
approved for long term service 

10. This facility is routinely 
surveyed, but is not regularly 
occupied 

Person inhales friable asbestos; 1. Uncertainty concerning which IV/IV 0/0 
potential ex ists for asbestos related materials contain asbestos 
i llness in future from such exposure 

Total 

Now 

None 

II, E 
Negl i. 

I, C 
Serious 

IV, 0 
Negli. 

risk 

10 Years 

None 

II, 0 
Minor 

I, B 
Critical 

IV, 0 
Negl i. 
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n 
N 
I ...... 

U1 
1'.) 

Hazard 

Exposure to 
asbestos (cont.) 

Exposure to 
biological 
hazards 

Location 

--

Located 
throughout the 
facility 
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Table C2-25. 292-U Stack Gas Monitoring Building. (3 sheets) 
Risk evaluation surrnary sheet Risk 

assessment 

Potential accident Factors c-c L·C 

-- 2. Friable material requires -- --
disturbance for release 

3. There is no evidence of an 
asbestos abatement program 

4. Some construction materials 
such as roof panels are known 
to contain asbestos but are not 
classified as friable 

5. This facility is routinely 
surveyed, but not regularly 
occupied 

Low frequency accidents have 11/11 C/C 
significant consequences 

High frequency accidents have small IV/IV A/A 
consequences 

NOTE: Events that are serious in 
nature are of lower probability. 
Likewise, events that are minor in 
effect are of higher probability. 

Person exposed to insect bites and 
stings, and snake bites 

,. Presence of spiders, wasps, 
etc., is seasonal 

2. Snakes have been found in the 
buildings, including 
rattlesnakes 

3. Activities for cleanup and 
maintenance occur where hazard 
exists 

Total 

Now 

--

II, C 
Moderate 

risk 

10 Years 

--

II, C 
Moderate 
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Table C2-25. 292-U Stack Gas Monitoring Building. (3 sheets) 
Risk evaluation sU1111Bry sheet Risk 

assessment 

Hazard Location Potential accident Factors c-c L·C 

Release of 
asbestos 

Multiple Person inhales friable asbestos; 1. Uncertainty concerning which 111-3 0/C 
potential potential exists for asbestos related materials contain asbestos 111-3 
locations illness in future from such exposure 

2. Friable material requires 
disturbance for release 

3. There is no evidence of an 
asbestos abatement program 

4. Some construction materials 
such as roof panels are known 
to contain asbestos but are not 
classified as friable 

GFCI = Ground fault circuit interrupts 

Total 

Now 

111·3, D 
Negl i. 

risk 

10 Years 

111·3, C 
Negl I. 
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Hazard 

Falling 

n Struck by or 
';" strik ing 
...... 
u, 
u, 

Electrical shock 
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Table C2-26. 232-Z Plutonium Incinerator Facility. (4 sheets) 

Location 

outside sta i r 
landing 

N/A 

Process room, 
north wall, 5 ft 
above floor 

Process room, 
north wall 

Process room on 
top of the 
inc inerator 

Risk evaluation SUIITl8ry sheet 

Potential accident 

Person falls through deteriorated stair 
landing while on stairs 

Person receives shock as a result of 
contact with exposed wires that have 
been inadvertently energized 

Person receives shock while working on 
fire alarm system from contact with 
120-V power 

Person receives shock from contact with 
energized conductor or equipment due to 
insulation failure 

Factors 

1. The stair landing is badly 
corroded 

2. This facility was used for 
chemical mixing, the metal in 
this building shows chemical 
attack 

3. Fac i lity not normally accessed 

4. Stair is posted for hazard 

5 . Stair landing is approximately 
8 ft above11rade 

1. No struck by or striking 
hazards found 

2. Industrial safety did not 
c0111>lete a walkthrough of this 
facility 

1. Deenergized wires are exposed 
on the wall 

2. The switch for this circuit is 
unknown; it may be likely that 
this circuit would be 
reenergized 

3 . The 120-V raceway systems 
enters the same junction box as 
the fire alarm system 

4. Mixing low and high voltage 
systems creates the possibility 
of inadvertently coming in 
contact with high voltage 

5. A portable fluorescent light is 
sitting on top of the 
incinerator 

Risk 
assessment 

C·C L·C 

11/11 C/C 

N/A N/A 

1/1 0/D 

1/1 D/D 

1/1 0/D 

Total risk 

Now 

II, C 
Moderate 

I, D 
Minor 

10 Years 

II, C 
Moderate 

I, C 
Moderate 
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Hazard 

Eiectrlcal shock 
(cont.) 

Exposure to 
radiation 
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Table C2-26. 232-Z Plutonium Incinerator Facility. (4 sheets) 

location 

Process room and 
lavatory 

Lavatory room 

Electric room end 
caustic room 

General 

Risk evaluat i on sUTrn11ry sheet 

Potential accident 

Person receives shock f r om contact wi th 
energized wires es a result of damaged 
insulation 

Person receives shock by breaking 
incandescent 1Bfl1) 

Person receives shock from contact with 
faulty electrical heat trace or 
energized conr>onents 

Person exposed to external ionizing 
radiation 

Factors 

6. The supply to this I ight is SO 
cord 

7. The SO cord is connected to en 
extension cord 

8. The long period of time that 
this cord may lay here could 
result in insulation 
degradation end eventual 
fei lure 

9. Three electrical enclosures 
(two in process room end one in 
lavatory) ere missing pert of 
their conteirrnent, exposing 
energized insulated wires to 
possible damage 

10. A porcelain lefl1) or receptacle 
socket is located on the wall 
approximately 7 ft above the 
floor 

11. This room is used to store 
protective clothing and as a 
dressing area 

12. There is no protection for the 
bulb from contact 

13. The heat trace does not have a 
protective shield or ground 
fault protection 

1. Predominantly moderate exposure 
rates 

2. Contamination hes been 
stabilized to a large extent 
with paint 

3. The moderate exposure rates 
observed are not representative 
of the entire facility, as 
those parts of the facility 
where high exposure rates are 
known to exist were not 
accessible for insoection 

Risk 
assessment 

c-c L-C 

1/1 0/0 

1/1 0/C 

1/1 0/C 

11/11 8/B 

Total risk 

Now 

II, B 
Serious 

10 Years 

II, B 
Serious 
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Hazard 

Exposure to 
radiation 
(cont.> 

Fire 

Table C2-26. 232- Z Plutonium 
Risk evaluation SUllll8ry sheet 

. 
locet Ion Potential accident 

-- --

General Person exposed to internal exposure 
from highly radiotoxic alpha -emitters 

outside entrance Person Is exposed to electrical fire 
to process room a result of inability to deenergize 

circuits 

' { 

I 

Incinerator Facility. (4 sheets} 
Risk 

assessment 

Factors c-c l·C 

4. Exposure to external radiation -- .. 
fields ere predominantly from 
energetic g8lllllll · emitting fixed 
contamination 

5. Surveys that were conducted 11/11 B/B 
were not exhaustive, but were 
meant to confirm the validity 
of detailed, current, end 
historical survey data posted 
et the facility 

6. Contamination is globally 
present 

7. Although contamination is 
stabilized by coatings, mobile 
alpha contamination is present 

8. Smears for removable 
contamination wer e not taken 
because of potential for 
further release of removable 
contamination or degradation of 
stabilization coatings 

as 1. Multiple 8-ft fluorescent tubes 11/11 0/0 
are stacked in front of 
lighting panel "A" bloc~ing 
access 

2. Panels were not allowed to be 
opened because of contamination 
hazard 

Total 

Now 

--

II, D 
Minor 

risk 

10 Years 

.. 

II, 0 
Minor 
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Hazard 

Release of 
radioactive 
material 

Location 

Exhaust ducting 
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Table C2-26. 232-Z Plutonium Incinerator Facility. (4 sheets) 
Risk evaluation sLmllllry sheet Risk . assessment 

Potential accident Factors c-c L-C 

Radioactive material is released to 1. Fan failure required for event 111-1 D/C 
environment due to ventilation upset to occur 111-1 

R11dio11ctlve material is released to 2. Duct is exposed on outside of 
environment due to exhaust duct damage bui !ding 

3. Heavy moving object striking 
duct could cause damage 

4. Duct appears to be in good 
shape 

5. Radionucl ides in the facility 
are likely to be present in 
sufficient quantities to exceed 
offsite dose allowances. 

Total 

Now 

111-1, D 
Negli. 

/ 

risk 

10 Years 

111 - 1, C 
Minor 
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