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LEGAL DISCLAIMER 
This report was prepared as an account of work sponsored by 
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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RISK MANAGEMENT EXECUTIVE SUMMARY 

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

ABSTRACT 

This document provides an executive summary of an approach to facilitate 

risk management of personnel safety and environmental release issues from 100 

and 200 Area retired, surplus facilities during the predemolition time frame. 

It provides a summary of the risk evaluation process, shows applicable 

results, and includes cost comparisons for different risk-reduction options. 

The facilities evaluated include retired surplus production reactors, chemical 

processing facilities, and a variety of support facilities. 

The retired facilities investigaied for this evaluation are located on 

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. 

This document is the first in a four volume series that comprise the 

risk management study for the retired, surplus facilities. 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. 
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RISK MANAGEMENT EXECUTIVE SUMMARY 

1.0 INTRODUCTION 

This executive summary is the first volume of a four volume series that 
comprise the risk management study for the 100 and 200 Area retired, surplus 
facilities on the Hanford Site. 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. 

This document provides a summary of the risk evaluation process, shows 
applicable results, and includes cost comparisons for different risk-reduction 
options. It is a short description of an approach that facilitates risk 
management of personnel safety and environmental release issues from retired , 
surplus facilities (managed by Westinghouse Hanford Company [WHC]) during the 
predemolition time frame. These facilities include production reactors, 
chemical processing facilities, and a variety of support facilities. 

The overall risk management study is the product of a major effort 
performed in fiscal year 1993 to produce qualitative information that 
characterizes certain risks associated with these surplus facilities. The 
primary motivation for this effort is. an integrated action plan outlined in 
correspondence (Hughes 1992) from WHC to the U.S. Department of Energy, 
Richland Operations Office (RL) following the fatal accident that occurred at 
the 105-F Reactor Building in 1992. The plan is a response to a large number 
of findings, recommendations, and proposed actions that followed reviews of 
that accident. 

Significant risk and risk management problems exist at the retired 
facilities on the Hanford Site. In the past, risk at these facilities has 
been assumed low because no work activities that generate a product are being 
performed. Although actual demolition activities have an element of risk 
associated with them, significant risk also exists for the period of time that 
the facilities must be maintained before demolition takes place--this length 
of time may exceed 30 years in some cases. Controlling risk during this 
interim period ensures risk remains low while continuing to move toward the 
ultimate goal of removal and site restoration. Identification of facility 
hazards and their accompanying risk is key in implementing a strategy to 
developing controls to limit risk during predemolition activities. 

The following sections include summaries of the risk evaluation work 
procedure, the risk evaluation results , and the risk-reduction cost 
comparison. 

2.0 VOLUME 2 - RISK EVALUATION WORK PROCEDURE 

The risk evaluation work procedure (Volume 2) was specifically developed 
to identify and evaluate risks in the retired, surplus Hanford Site facilities 
(Coles et al. 1993a). This procedure meets a number of needs: (1) to identify 
all important risks to the onsite worker and the environment; (2) to evaluate 

1 
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both radiation and industrial safety risks on a comparabl~ b~sis; (3) to 
accommodate the assessment Of a l~rge number and variety of_ buildings; (4) to 
gather eyewitness information from seldom-visited areas; and (5) to address 

- the effects of contin~ed aging on these facilities. 

The objective of the procedure is to produce a process that would 
provide (1) a qualitative basis for establishing the risk to humans ahd the 
environment from retired, surplus facilities; (2) a way to identify dominant 
risk contributors for each facility; and (3) a common basis for evaluating 
risk to provide a basis for ~omparing and prioritizing actions that would 
reduce facility risks to an acceptable level. This process is explained in 
more detail in the risk evaluation work procedure (Col es et al . 1993a). 

Unlike full~scope probabilistic-risk assessments, this risk evaluation 
process is qualitative.in nature, although numerical indexes are used. 
Full-scope probabilistic risk assessments can be very time_ consuming and 
expensive. The risk evaluation process is more time and cost effic~ent and 
retains the best featur~s of the risk assessment apprbach to s~reen hazards 
and rank them according to their relative risk. This approach requires 
order-of-magnitude estimates of the likelihood, and consequences of potential 
events are.used to estimate risk in order to facilitate identification of the 
best risk-reduction measures. Likelihood-and consequence are based on expert 
professional judgment formed during investigations of the retired facilities 
and augmented by historical surveysand other existing documentation. 

A key part of the risk evaluation is the invest1gatinn of the building 
by a team of experts from different professional disciplines.· This 
investigation took the form of physical walkdowns and information searches. 
Physical walkdowns were necessary because current information om conditions or 
configurations did not exist for many facilities. To ensure safety by the 
team during the inve~tigations, a special hazards identification investigation 
preceded the walkdowns. As a result in some cases, cert~in areas were 
restricted for entry because of the identification of possible eminent 
hazards. During the walkdowns, identification Of aging factors that could 
increase risk in the 5 to IO-year time frame were noted. 

The hazard ~valuation process for determining the risk consists of three 
parts: (I) a building hazard investigation, (2) a findings evaluation 
performed i~ a team meeting format, and (3) an evaluation of results. 

Team members conducted walkdown investigations of retired, surplus 
facilities and recorded findings on evaluation worksheets. The team included 
WHC and Kaiser Engineeririg Hanford piofessionals trai~ed in the structural, 
electrical, industrial, radiation, and envir6nme~tal safety disciplines. 
Walkdowns wete augmented by reviews of applicable existing documentati~n, such 
as facility drawings, ~outine surveys, and hazard· reports. All tea~ members 
visited all buildings and whenever possible, every part of a building. 

During team meetings·, members (aided by the Te_am Risk Evaluation Lead) 
~valuated and condensed individual findings, decided on the likelihood and 
consequence to assign each finding, and recorded them on Risk E~aluation 
Summary Sheets. Risk Evaluation Summary sheets,· organized by hazard 
categories, were completed for each facility. Evaluations of results 
determined over a 11 risk cat~gori es and corresponding risk indexes for each 
hazard. 

2 
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Risk is a function- of likelihood and consequence. Consequences were. 
divided into four b.road categories: catastrophic, severe, unplanned releases, 
and minor~ Unplanned relaases were further divitled into three subcategories 
based o·n the estimated effort it would require to ·remediate such .an unplanned 
r~le~se. The risk dominant consequ~nce and likelihood was assigned fo a 
postulated acci de_nt. Potential accidents were .grouped by con.sequence 
categories into similar. outcomes. The consequenc~ categories _were assigned 
relative weighing factors (indexes) that reflect societal attitudes towards 

. accident severity. For these particular facilities, no differentiation·is 
made between Site personnel and the uninvolved public in the weighing factors. 

Afterthe consequence of an accident resulting from the presence of a 
hazard was established, it was assigned a likelihood index. Five likelihood 
·categ6ties were used: frequent, probable, occasibnal~ remote, and improbable. 
These categories,have probability ranges and were obtained from System Safety 

-· Program Requirements (MIL~STD-8828). · · 

A risk ~atrix (Table 1) was developed to as$ign.rtsk categories based on 
likelihood and consequence: Risk categories simplify the risk determination 
and encourage consistency in:presenting risk. Indexes baied on the weighing 
factors of likelihood ~nd consequence taken together determine the indexes for 
the risk matrii categoriei. Five risk categories were generated with the 
ranges indicated based on the scaling of the product of the likelihood and 
consequence factors: critic~l (50,000) serious (1,500), moderate (250), minor 
(20), and negHgible (1). 

a e-T bl 1 . lS a r1x a R" k Mt . Ct egor,es. 
Consequence c~tegories 

Likelihood 
index I. II III IV 

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 N~gligible 

1 Negligible 
D Minor ·Minor 2 Negligible Negligible 

3 Negligible 

1 Negligible 
E Negligible Negligible 2 Negligible Negl i"gible 

3 Negligible 

''. 

As shown, _the risk of each h~zard is a function of both the likelihood and 
consequence of an undesired event. ·Theiefore, the risk index for each 
facility is the sum of the index values for all the identified risks for that· 
f_acility. 

. 3 
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3.0 ·voLUME 3 - RISK EVALUATION RESULTS 

... 
The risk evaluation results in Volume 3 (Cole~ et al~ .1993b) were 

reported in a number of ways, including (1) a list of facilities in rank order 
by risk index with associated risk category information; (2) a list of overall 
risk contributors by hazard category for the near and far term estimates for 
the 100 Area .(reactor and support facilities) ~nd 200 Area (fuel processing 
and ~upport facilities), respectively; (3) a general narrative of dominant 
risk contributors and sensitivities; (4). ~ facility-specific list of risk 
contributors for near ahd f~r term estim~tes for the 100 and 200 Areas, 
respectively; and (5) a facility-specific narrative of dominant·risk 
contributors and sensitivities. Examples of .each kind of output is included 
in thts section. Volume 3 pro~ide~ the complete results of the risk 
·evaluation.. . 

. ' ' ~ 

Prioritization was achieved by rank ordering the 100 and 200 Area . 
retired facilities by their risk index values. The general and specific lists 
of overall risk contributors by ·hazard category for near (less than 5 years) 
and far term (5 to 10 years) cases identify which hazards are important and 
how aging tontributes to. risk. The general and specific descriptions of 
dominant risk contributors provide engineering insights that can be used.to 
determine how risk can be reduced. The general and specific discussions of 
ri~k sensitivities provide insight on how the risk might increase if the 
baseline operating mode chang~s (i.e., physical or administrative control 
changes associated with the buildings). 

It is important to note risk contributors that represented an apparent 
imminent danger to life or.health or were considered particularly important 
fdt othei reasons were remediated immediately. However, it was not within the 
scope of this· effort to track these repairs but to· i dent Hy and record them so 
they could be handled effectively. · · · 

. -Table 2· provides a rank o~der of the fifteen surplus facilities with the 
high~st risk index for both the O tri 5- and 5 to IO-year cases. The rank 
order for the 5 to IO-year case is differ~nt than the longer term case because 
aging and degradation contribute to risk: 

a e .. an r .T bl 2 R k O d er 0 Ul ,nqs f B "ld. b IV Hiqhest . k R1s 
Buildim1 

Order • 0 to 5 vears 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 4 105-0 Reactor 
5 . 221-U Canycm : 5 . 1.05-C Reactor 
6 105-B Reactor 6 183-C Water Plant 
7 190-KW Pump House. 7 .·1713-H Warehouse 
8 202-S Canyon 8 105-B Reactor 
9 105-C ·Reactor 9 224-B Office and Canyon 

10 212~R Storage 10 205-A Solvent H~ndling 
.,. 

e 

. ' 

Of the hazards id~ntified, falling, electrical .shock hazards, and 
radiation exposure (to a smaJler degree) are the most significant risk 
contributors at·the· Hanford Site facilities. -Falling hazards are primarily 
related to deteriorating ro~f panels; and th~re is a need fo~.more positive 
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access control to the roofs from interior doors. Table 3 shows how many risks 
were identified for a facility by risk category and the resulting· risk index. 

Table 3. Hazards Per Risk Category 
Number 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 Pump House 1 0 1 4 8 50,338 
202-S Canvon 0 3 1 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 1 5 5 3,355 
1713-H Warehouse 0 2 0 1 4 3,024 
105-KW Reactor 0 1 4 5 9 2,609 
105-KE Reactor 0 1 3 ; 6 9 2,379 
185-B/190-B Pumo 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 1s2;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 1 1 3 .7 7 52.397 
224-B Office and canyon 1 1 2 5 4 52, 104 
205-A Solvent Handling 1 1 0 4 5 51,585 
221-U Canyon 1 1 0 3 5 51,565 
105-KE Reactor 1 0 3 6 9 50,879 
190-KW Pump House 1 0 3 3 7 50,817 
291-S Exhaust Fan 1 0 2 4 3 50,583 
292-U Stack Gas Monitor 1 0 1 1 2 50,272 

Potential electrical shock is also.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 tog~ther, and in certain 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 uptake 
of radionuclides and external exposure to ionizing radiation. Figures I and 2 
show the risk contribution from different hazard types for the 100 and 200 
Areas, respectively. · · 

5 
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Figure 1. Production Reactor Facilities Risk Contribution. 
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Figure 2. Chemical Separations Facilities Risk Contribution. 
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The dominant 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 chemical separation facilities in 
the 200 Area, ventilation failure might increase the risk of a hazardous or 
radioactive material release. Two final important factors are changes in 
administrative controls (such as changes in building access control) and the 
lack of human awareness to safety rules· and potential hazards. 

4.0 VOLUME 4 - RISK-REDUCTION COST COMPARISON RESULTS 

Volume 4 (Coles et al. 1993c) provides the complete results of the cost 
comparison analysis. Risks rated as critical, serious, or moderate are 
considered important risk contributors and candidates for risk reduction. The 
risk-reduction cost analysis builds on the risk analysis results by estimating 
costs for reducing the risk of the dominant contributors. By comparing costs 
of the various risk reduction approaches, selection of the most cost-effective 
reduction method can be performed. 

The estimated total cost for reducing all risk to an acceptable level is 
$15,852,264. The cost to eliminate all critical risk is $1,386,091; to 
eliminate all serious risk is $10,263,401; and to eliminate all moderate risk 
is $4,202,772. In general, the most benefit is obtai-ned by addressing the 
critical risks because these are the least expensive to remediate and 

· contribute the most to the overall risk. 

Costs of risk-reduction measures were estimated in present values only 
for dominant risk contributors. When future estimates are needed, it is 
assumed that cost and risk updates will be performed by integrating more 
current information gained from decommissioning and demolition experience. 

Costs of risk-reduction measures were estimated using unit costs with 
one exception: costs associated with demolition were taken from Surplus 
Facjljtjes Program Plan - fjscal Year 1993 (Winship and Hughes 1992). Hanford 
Site~specific unit costs were developed for different kinds of work activity. 
Several unit costs were developed by using the 105-F Reactor Building as a 
baseline. 

The objective of risk-reduction measures is to reduce risk to an 
acceptable level (i.e., minor or negligible risk categor1es). However, when 
an important risk is mitigated, other lesser but still important risk issues 
emerge. For example, the roof may be repaired to mitigate a critical falling 
hazard, but a serious falling hazard related to guard rails remains. These 
issues are addressed level by level of decreasing risk contribution. 

Cost comparison of risk reduction is shown in increasing levels of 
detail to facilitate risk management.• For example, it is important to know 
that it may cost $15 .million to reduce risk at all the reactor facilities to 
an acceptable level. However, this information alone does not specifically 
explain how reduction should be performed and where the cost should be 
incurred; more detail is needed. Furthermore, some levels of detail may not 
be helpful in some cases but could be in other cases. The level of d~tail 
provided in Volume 4 (Coles et al. 1993c) is sufficient to help management 
develop actual work plans to reduce risk-specific risk contributors. 

Three general ways to mitigate risk contributors were considered: (1) 
physical repairs (or 11 fixes 11

); (2) isolation of the facility from workers 

. 7 
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while, containing, the hazard; and (3) demolition of the facility, resulting in 
elimination of the risk. · 

Of the three options for reducing 'risk, demolition .not only reduces risk 
but also me~ts the goal of decommissioning facilitie~. In a similar way, 
partially isolating a facility fulfills decommissioning goals becaus·e much of 
the hazardous mated aJ is removed in the process. Repairing the. faci.l it i es.is 

. generally the most expensive option and does little to me~t decommissioning 
goals. · · · · 

Overall risk-reduction costs-by risk category are provided in Tahles 4, 
5, and 6. These tables show facility hazards gro~ped accordi·ng to iritical, 
serious, and moderate risks, and.displays the costs.of v.iable risk-reduction 
options. The nature of the risk-reduction pption is identified by its 
corresponding hazard category only. The asterisk line in a cell indicates· 
that the corresponding risk-reduction option is not considered.viable. It 
should be noted that the risk contributor information is ba~ed on conditions 
that existed at th~ time of the facility inve~tigation~ a~d does not · 
acknowledge risk-reduction measures that occurred soon or very soon after 
ident~fication 6f the ~isk. · 

Table·4. 'Risk-Reduction Costs for Critical Risk. 
Costs· for eliminating CRITICAL hazards 

Repair Isolation Demolition 
Building/section Hazard option option option 

105-B storage basln Electric shock $43;385 . * ·*. 
105-B fan ·house Electric shock $41,760 * * 
105-B process area Electric shock $$44,285 * * 
105-B work/valve pit area ,Electric shock, falling $68,495 * '!,, 

.105-B office/miscellaneous Electric shock $24,210 * * 
·105-D proce~s ar~a Electric shock $1,000 * •· 
105-DR storage basin F_al ling, electric sliock $834, 130 $320,050 * 
105-DR process area Electric shock $1,000 * * 
105-DR work/valve pit area Falling $770,990 * * 

·105-F storage basin Falling $577,005 $26,631 ·* 
105~F fan house/valve pit Electric, fire *· * $393,562 
105-H pr·ocess area · Electric shock $1,000 * * 
190-KI.J Process Water Pump House Falling $1,000 * $2;802,666 
221-U Canyon Electric shock $1;000 * $156,452,000 
* Not considered. a viable option. . ! 

.8 
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Table 5. Risk-Reduction Costs For Serious Risk. 

Building/section 
105-C storage basin 
105-C fan house 

• 105-c process area 
105-C work_ area 
105-D storage basin 
105sD fan house 
105-D process area 
105-D work/valve pit area 
105-DR storage.basin 
105-DR fan house 
105--DR proc~ss area 
105-DR- work/valve pit area 

· 105-DR, office/miscellaneous 

105-F storage.basin 
· 105- F p_rocess area 
105-F work area 
105-H s~ora·ge ba~in 
1_05-~ process area 
105-H -work area 
105~KE control/fan room/ 
miscellaneous 
_105-KE proce·ss area · 
105-KE work, supply fan area 
105-KW work/supply fan area 
103-B Riggers Loft 
.1701-BA Exclusion area badge 

-house 
1702-C'Badge House 
1714-C Solvent·storage 
1713-H Warehouse 
165-KW Power Control 
205-A Solvent Handling 
224-B Office and Canyon 
215-C Storage 
212-P- Fuel Storage 
212-R- Fuel Storage 
202-S canyon 

233-S Plutonium 
Concentration · 
291-S Exhaust Fan 
241-SX-401 Waste Disposal 
Condenser House 
241-SX-402 Waste Disposal 
Condenser House 
221-U canyon 

292-U Jet Pit House 
232-Z Plutonium Incinerator 
Facility 

Costs'for eliminatina SERIOUS .hazards 

Hazard 
Falling, electric shock 
Falling, electric shock 
Falling, electric shock 
Falling, electric shock 
foll ing 
Falling 
Falling 
Fal ( ins, 
Struck-by, falling, explo"sion· 
Falling, explosion 
Falling, explosion 
Struck-by; electric shock, 
explosion 
Falling, electric shock, 
exp_losion 
Electric shock 
~all ing, electric shock 
Fal_l ing, electric shock 
Falling 
Falling, electric shock'. 
Fatl ing, electric shock 
Electric shock. •-· 

Electric shock 
Electric shock 
Falling 
Electric shock 
Electric shock 

Electric shock 
Electric shock 
Struck-by, electric shock 
-Electric shock 
Falling 
Electric, radiation expo~ure 
Electric shock 
Electric shock 
Falling, electric shock 
Struck, electric shock, 
radiation exposure 

,struck, electric shock, 
radiation exposure 
Electric shock 

_Electric shock 

Electric shock 

Electric shock, radiation 
exposure 
Electric shock, 
Radiation exposure 

Repair 
option 
$972,720 
$708,400 

$1,217,230 
$1,048(600 

$578,005 
· $547,105 

$575;705 
$890,435 

$2,200 
$380,120 

$1,000 
$59,340 

$476,510 _ 

$44,385 
· $619,990 

$483,980 
,$904,240 
$731,080 
$317,965, 

$2,000 

$1,000 
$1,000 

$694, 135 
$11,448 
$1,000 

1i 

$1,000 
$5,000 
$2,000 

* 
* 
* 

$29,450 

* 
$234,244 

$9,072 

$1,650 

*· 

·* 

$209,580 

* 
$1,000 

* Not considered,a viable option; 

9· 

Isolation 
option 
$270,972 
$197,340 

* 
* 

$26,631 
$25,056 

*: 

* 
$320,050 
$168,422 

* 
* 

, $169,825 

$26,631, 

* 
* 

$240,024 

* 
* 
* 

* 
* 
* 
* 
* 

$15,053 

* 
* 
* 

$14,185 
$1,275,985 

$41,856 

* 
$260,755 

* 

* 

$47,733 

$47,733 

* 

$24, 162 

* 

Demel it ion 
option 

* 
$688, 160 

* 
*' 
* 

$217,152 

* 
* 
* 

$523,980 

* 
* 

$382,704 

* 
* 
* 

$1,633,896 
'* 

* 
* 

* 
* 

$51,000 
$12,000 

$6,000 
$13,39{3 

$524,000 

* 
$481,000 

$14,835,000 _ 
$87,740 

$1,343,000 
$1,343,000 

$174,582,000 

$16,873,000 

$1,034,000 

* 

* 

$154,178,630 

$19,360 
$2,370,000 
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~able 6. Risk~Reduction Costs for Moderate Risk; 
-- .costs for el iminatim1 MODERATE hazards·. 

•Building/section 

105-DR storage basin 
105~DR fan house· 
105-DR process area 
105-DR work area 
105-D.R off.ice/mi sc_e l l aneous 
105-KE proc~ss area 
105-KW process ~rea 

·103-B Riggers loft 
185-B Water Treat·ment 
Plant/ 
190-B Main Pump House 
190-B Tunnel/A~nex 
183-C Filter Plant Pump 
Room 
103-D:_~resh Metal Storage 
·108aF'Biology Laboratory 

-183-F Clearwel l · 
202-SCanyon 
233-SA Exhaust Filter · 

Falling 
Fallfng 
Falling 
Falling 
Falling 

Hazard 

Radiation exposure 
Electric shock, radiation 
exposure 
Falling 
Falling,-~truck-by, · 
biological, temperature 
extreme 
Struck-by 
.Struck-by, biological 

Falling 
Bi'ological, temperature 
extreme 
Falling 
Fire . ,.," 

Radiation exposure 
291-s Exhaust Fan Ra<;liation exposure 
2711-S Stack Gas_ Monitoring : Falling 
27i-U Office Fire 
291-U•Exhaust fan 
232-Z Plutonium Incinerator 

• .. Notes: _ 

Radiation exposure, biological 
Falling 

Repair 
option 

$1,000 
$1,000 
$1,000 

_$1,000 
$1,000 ., 

$165,616 
$18,200 

$500 
c,a 

a 

Isolation 
· Option 

$320,050 
b $0 

a 

a 

b $0 
a 

'.a 

a 

a 

a 

C $5,915,520, .$2,328,654 

$1,CiOO 
c,a 

a 

$332,232 
$1,152 

. •.• $990 
a 

$1,000 
C $990 

· $7,310 

$49,125 
$809,362 

$33,034 
a 

.. a 

.a 

$16,786 
a 

a 

a 

·oemol ition 
ootion 

a 

a 

$51,000 
$2,240,000 

$200,000 
$235,000 

$49,000" 
$4,272,000 

$73,803 
$174,582,084 

$1,330,000 
$113,770 
$57, 184.' 

$1,598,000 
$113,770 

b $0 

a Not considered a viable option. _ . . · 
b These hazards w~re el.i~inated when the serious haza~ds ·were el iminat~d by .isolation or demolition;. 

·th~refore, no additional expend_i.ture is required: 
c Biological hazards and temperature extreme hazards ·we.r.e rated as moderate in many facilit.ies; 

· however, the .cost of mitigation •is not included liere because .the cost for related controls will be 
}ncluded in administrative costs for all facilities. 

It is ~pparent in several facilities.th~t ~ignificant risk reduction can 
be obtained for an e~pehditure of between $1,000 and $5,000 for certain 

.critical, serious, and moderate hazards .. After this group of risk-reduction 
measures is· obtained, the costs for th~ next risk-reduction measures increase 
dramatically to the $10,000 and $100,000 tange. This inireise generally 
results from the remainjrig·hatards, causing the fisk tti be more global in 
nature. · 

. . . ' 

As a final precautionary.note, the process of reducing risk (e.g., roof 
repair) cc1n actually introduce new r'isk. Therefore, all repair, isolation, 
and demolition actions should be analyzed caref~lly for risk concerns. 

10 
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