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1.0 INTRODUCTION 

1.1 PURPOSE AND SCOPE 

The purpose of this report is to present the results of the integrated River Protection Project 
(RPP) risk analysis in fulfillment of the following contract requirement: 

Section C.2 (a) (2) of the CH2M HILL Hanford Group, Inc. (CHG) Extension Contract 
[DE-AC27-99RL14047] requires CHG to “Complete and maintain an integrated life- 
cycle baseline which.. . shall be linked to the WTP contractor baselines.” 

To perform this required work scope CHG must: 

“(iii) Develop and implement a risk management process, which supports the 
management and integration activities under the authority of the Contract.” 

In response to this requirement, CHG performed an assessment of the critical areas contained in 
the RPP integrated baseline. This document complements the ”River Protection Project 
Integrated Baseline” deliverable provided on August 30, 2001. The analysis centers on the 
following four RPP mission critical reporting milestones: 

Delivery of 1 st Batch of Low Activity Waste (LAW) Feed to the Waste Treatment Plant 
(WTP) 

Delivery of 1st Batch of High Level Waste (HLW) Feed to the WTP 

Readiness to Receive 1st Immobilized LAW (ILAW) Shipment from the WTP 

Readiness to Receive 1st Immobilized HLW (IHLW) Shipment from the WTP. 

1.2 PROCESS OVERVIEW 

The risk analysis was performed using the Primavera Project Planner’ (P3) baseline schedule 
provided to the Office of River Protection (ORP) on August 30,2001. This schedule included 
baseline change requests approved through July 15,2001. The analysis was conducted with 
regard to feed delivery requirements and facility readiness of the Tank Farm Contractor (TFC). 
Therefore, for the purpose of this assessment, the Waste Treatment Plant Contractor (WTPC) 
dates are viewed as static dates that will be met and are shown without any schedule variability. 

* PrimaVera Project Planner and P3 are registered trademarks of Primavera Systems, Inc., Bah Cynwyd, 
Pennsylvania. 

1-1 
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The risk analysis addressed both cost and schedule impacts of risks. However, because of a 
concern for the alignment of the TFC and WTPC interface milestones, the bulk of this document 
addresses schedule. 

The cost analysis included each of the cost elements in the identified portion of the baseline. The 
schedule analysis is performed on the critical path, including near-critical path (defined as less 
than 6 months schedule float), related to the endpoint of interest. By focusing on critical and 
near-critical path activities, the analysis is optimized while producing virtually identical results 
to a comprehensive analysis that would have focused on all activities. 

The results that pertain to individual projects were reviewed by the appropriate project team (e.g. 
W-464, “Immobilized High-Level Waste Interim Storage Facility”, whose scope is to be ready to 
accept IHLW product). Their input was used to add credibility to  the indicated handling actions 
and the amount of impact each action would present. 

’ 1-2 
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2.0 SUMMARY OF RESULTS 

The risk analysis was performed using the lntegrated Mission Schedule (IMS). The IMS was 
developed using P3 schedules from the TFC and the WTP as part of the integrated baseline 
submittal provided to the OW on August 30,2001. The analysis focuses on the critical path 
activities (defined as less than 6 months schedule float) for four major interface delivery points 
for the project. Each interface point is made up of two parts; the first is being ready to perform 
the interface activity and the second being the initiation of the activity. Figure 2.1 below 
illustrates the relative relationship of these interface points. 

Figure 2-1. Relative Relationship Between Tank Farm Contractor and 
Waste Treatment Plant Contractor Interface Points 

1 1 /08/06 10/30/07 

Initiate 1" LAW Transfer 
from TFC and LAW Transfer 
Received by WTPC 

H 
5/21/07 10/30/07 

Initiate 1WLW Transfer 
from TFC and HLW Transfer 
Received by WTPC 

1213 1/07 06/08/08 A A WTPC Initiates TFC Available to 
Receive ILAW Transfer of Is' 

IHLW 

10/01/08 06/0 1/09 

WTPC Initiates 
Transfer of Is' 
IHLW 

TFC Available to 
Receive ILAW 
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The title of each interface point and the milestone number contained in the Expanded 
Management Summary Schedule is indicated below: 

Waste Treatment Plant baseline dates were used as reference points for determining 
uncertainty for the four key interface points. 

- Receive Transfer of 1st Low Activity Waste Feed 
- Receive Transfer of 1st High Level Waste Feed 
- Initiate Transfer of 1st Immobilized Low Activity Waste 
- Initiate Transfer of 1st Immobilized High Level Waste 

Milestone 920 
Milestone 92 1 
Milestone 978 
Milestone 991 

Tank Farm schedule milestones were assessed for overall variability against both Tank 
Farm Contractor commitments and the Waste Treatment Plant baseline dates. 

- Initiate Transfer of 1st Low Activity Waste Feed 
- Initiate Transfer of 1st High Level Waste Feed 
- Available to Receive Immobilized Low Activity Waste Milestone 19 
- Receive Transfer of 1st Immobilized High Level Waste 

Milestone 225 
Milestone 248 

Milestone 536 

Risk assessment between the two prime contractors is performed from differing perspectives 
based on historical corporate practices as applied to work on the River Protection Project. The 
primary difference lies in the assessment of schedule variability and the approach to mitigation. 
The Waste Treatment Plant Contractor assesses uncertainty in execution and applies contingency 
dollars to achieve schedule acceleration, if required. The Tank Farm Contractor assesses 
uncertainty in execution based on individual schedule elements. Both approaches are viable in 
assessing and managing project risk. This assessment uses an objective analysis of the issues in 
achieving the Tank Farm Contractor interface objectives and avoids the pitfalls associated with 
differing contractor approaches to analytically assess sub-project variability. Typical results of 
this effort are illustrated in Figure 2-2. 

Figure 2-2. Probability for End Date Completion Template 

100% 
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80% 
70% 

.C - 60% 
5 50% 

40% 
30% 
20% 
10% 
0% 
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Deliverv of 1st Batch I $1.038.9 $2.611.1 

The risk analysis addressed both cost and schedule. The primary emphasis is placed on schedule 
uncertainty to highlight concerns for the integration of Waste Treatment and Tank Farm key 
interface points. Cost impacts are discussed in relation to the effect of risk mitigation actions. 
Cost uncertainties for the Tank Farm Contractor were analyzed with and without the 
implementation of mitigating actions. Employing an eighty percent (80%) confidence factor, the 
difference in cost represents “Estimated Risk Cost Reduction” in Table 2.1. The impact of 
delays on the Waste Treatment Plant were not included in this analysis. It is important to note 
the planned mitigating actions have a significant positive impact on the probability of meeting 
key interface dates and the estimated cost of the mitigation actions are about one-third of the 
avoided additional costs. 

198 

Readiness to Receive 1 $242.8 $651.4 192 
1 st ILAW Shipment 
from WTP 
Readiness to Receive 
1st IHLW Shiument 

$1,095.0 $4,975.0 182 

HLW 
ILAW 
WTP 

2.1 

. 

. 

Total 

= High-Level Waste 
= Immobilized Low Activity Waste 
=Waste Treatment Plant 

$3,3 17.2 $9,993.0 N/A 

HIGHLIGHTS OF THE ANALYSIS: 

The project has positive schedule float (given an 80% confidence factor) in meeting the 
completion of three of the four key contractor interface points without implementing risk 
mitigation actions. This analysis provides reasonable assurance of successhl interface 
between the contractors as currently reflected in the baseline schedules. 

Implementation of mitigation actions by the Tank Farm Contractor results in positive 
schedule float that range from 121 days to 3 19 days for meeting the key WTPC need 
dates. 

Without implementing risk mitigation actions the Tank Farm Contractor has negative 
schedule float (given an 80% confidence factor) in meeting the tank farm schedule 
milestones established in support of the four key interface points. 

2-3 
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Implementation of mitigation actions for the tank farm schedule milestones, by the Tank 
Farm Contractor, results in significant improvement in schedule float but does not 
provide reasonable assurance of meeting the TFC baseline commitments without 
additional mitigating actions. 

A significant fixed lag exists in the schedules for transfer of feeds to the waste treatment 
plant. Detailed reviews should be conducted in order to consider selective acceleration of 
work, deferral of baseline milestones, or other appropriate mitigation actions. 

2.2 KEY INTERFACE POINTS ANALYSIS 

This section briefly describes the analysis for each of the key interface points. 

2.2.1 Delivery of Low Activity Waste Feed to the 
Waste Treatment Plant 

Delivery of the 1st batch of LAW Feed to the Waste Treatment Plant is reflected in the 
Integrated Mission Schedule as Milestone 225 (“ICD-19B Initiate Transfer 1“ LAW Feed 
Batch”), and is scheduled for November 8,2006. The corresponding Waste Treatment Plant 
Milestone 920 (“ICD-19B Receive Transfer 1‘ LAW Feed Batch) is scheduled for October 30, 
2007. 

The analysis demonstrates a high probability in meeting the Waste Treatment Plant date, but 
issues with meeting the Tank Farm schedule milestones remain. The high priority risks are 
identified in the table contained in Figure 3-3: 

The baseline currently contains mitigation actions for these risks as well as the other risks 
identified in the analysis. The estimated cost to mitigate the costs is $940K, which is projected 
to avoid approximately $1,755K in cost. 

The probability curve (refer to Figure 2-3 on the following page) and the supporting tables 
provide the summary results of the analysis. It is clear additional mitigating actions 
(acceleration, milestone deferral, etc.) are needed to appropriately address the uncertainty 
associated with meeting the Tank Farm Contractor milestone date. The primary driver for the 
continued risk in meeting this milestone is a 500-day lag inserted in the schedule. 
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Figure 2-3. Probability of End Date Completion for 1st Low Activity Waste Transfer. 
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2.2.2 Delivery of HLW Feed to the Waste Treatment 
Plant 

Delivery of the 1st batch of HLW Feed to the Waste Treatment Plant is reflected in the IMS as 
Milestone 248 (“ICD-20B Initiate Transfer 1‘ HLW Feed Batch”), scheduled May 21,2007. 
The corresponding Waste Treatment Plant Milestone 921 (“ICD-20B Receive Transfer 1st HLW 
Feed Batch) is scheduled for October 30, 2007. The analysis demonstrates a high probability in 
meeting the Waste Treatment Plant date, if the identified risks (refer to Appendix A) are 
successfully mitigated. However, issues with meeting the Tank Farm schedule milestones 
remain. The high priority risks are identified in the table contained in Figure 3-5. 

The baseline currently contains mitigation actions for these risks as well as the other risks 
identified in the analysis. The planned mitigation costs are $1,039K, which is projected to avoid 
approximately $2,611K in cost. 

The probability curve (refer to Figure 2-4 on the following page) and supporting tables provide 
the summary results of the analysis. It is clear additional mitigating actions (acceleration, 
milestone deferral, etc.) are needed to appropriately address the uncertainty associated with 
meeting the Tank Farm Contractor milestone date. The primary driver for the continued risk in 
meeting this milestone is, once again, the 500-day lag that exists in the schedule. 

2-6 
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Figure 2-4. Probability of End Date Completion for 1st High Level Waste Transfer. 
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2.2.3 Readiness to Receive ILAW Shipment from the 
Waste Treatment Plant 

Readiness of the TFC for Receipt of the 1st Batch of ILAW Product from the Waste Treatment 
Plant is reflected in the IMS as Milestone 19 (“Available to Receive ILAW), scheduled 
December 3 I ,  2007. The corresponding Waste Treatment Plant Milestone 978 (“ICD-15B 
Initiate Transfer of le ILAW Product”) is scheduled for June 8, 2008. The analysis demonstrates 
a high probability in meeting the Waste Treatment Plant date, but issues with meeting the Tank 
Farm schedule milestones remain. The high priority risks are identified in the table contained in 
Figure 3-7. 

The baseline currently contains mitigation actions for these risks as well as the other risks 
identified in the analysis. The planned mitigation costs are $243K, which is projected to avoid 
approximately $65 1K in cost. 

The probability curve (refer to Figure 2-5 on the following page) and supporting tables provide 
the summary results of the analysis. Additional mitigating actions (acceleration, milestone 
deferral, etc.) should not be needed unless there is a requirement to introduce additional float in 
meeting the Tank Farm Contractor milestone date. 

2-8 
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Milestone Date 
(978) 

6/08/05 

Figure 2-5. Probability of End Date Completion for Immobilized High Level Waste Product. 
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2.2.4 Receive Transfer of MLW Product to the Waste 
Treatment Plant 

Receive Transfer of 1st IHLW product to the Waste Treatment Plant is reflected in the baseline 
as Milestone 536 (ICD-14B “Receive Transfer of 1st IHLW Product”), scheduled for September 
30, 2008. The corresponding Waste Treatment Plant Milestone 991 (“ICD-14B Initiate Transfer 
of 1st MLW Product”) is scheduled for March 13,2008, however discussions with WTP and 
ORP indicate that negotiations are planned to modify the date to June 1,2009 to account for float 
introduced by lag storage capability. Accordingly, the June 1, 2009 date was used. The analysis 
demonstrates a high probability in meeting the Waste Treatment Plant date, but issues with 
meeting the Tank Farm schedule milestones remain. The high priority risks are identified in the 
table contained in Figure 3-9 

The baseline currently contains mitigation actions for these risks as well as the other risks 
identified in the analysis. The planned mitigation costs are $1,095K, which is projected to avoid 
approximately $4,975K in cost. 

The probability curve (refer to Figure 2-6 on the following page) and supporting tables provide 
the summary results of the analysis. It is clear additional mitigating actions (acceleration, 
milestone deferral, etc.) are needed to appropriately address the uncertainty associated with 
meeting the Tank Farm Contractor milestone date. 

2-10 
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Figure 2-6. Probability for End Date Completion for 1st Immobilized Low Activity Waste 
Product. 
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3.0 ASSESSMENT RESULTS 

Figure 3-1 portrays the top ten schedule risks identified within i > four River Protection Project 
(RPP) mission critical milestone schedule paths that were analyzed. The figure shows not only 
the relative risk value of these risks but also when they may occur. 

Figure 3-1.  Top Ten Schedule Risks (Unmitigated). 
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Multiple System Acquisition 
Unresolved Organizational and Procedure Interfaces between WTP-CHG and CSB-CHG 
Delays in Procurement of Material & Equipment 
Delayed Construction Due to Impacts of Natural Events on Liner (Sun, Wind, Heat, etc.) 
Critical System Drawings Do Not Match RCRA Part B Interim Status 
Critical System Drawings Do Not Match RCRA Part B Interim Status 

ILAW-1 IApplication 
]Inadequate Competition for shielded canister transport (SCT) design due to One-of-a-kind 

A date was selected from the 80% probability level on the "S' curve and compared to the 
mission milestone dates. Table 3-1 is a comparison to the Waste Treatment Plant Contractor 
(WTPC) milestone dates and illustrates the days of float (negative or positive) that unmitigated 
risk and mitigated risk scenarios would yield. Note that in all cases with mitigated risk, there is 
positive float between the assessment-calculated dates and the interface need dates. 
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Table 3-1 Waste Treatment Plant Contractor Interface Dates Versus Analysis Dates 

Milestone 
Date 

WTPC Interface 
Milestone (Sequence 

No., Title, Date 

920 ICD-19B Receive 
Transfer of 1 st LAW 
Feed Batch 

Schedule No 
Mitigating 

Actions 

10/30/07 05/08/07 

92 1 : ICD-20B Receive 
Transfer of 1 st HLW 
Feed Batch. 

978: ICD-15B Initiate 
Transfer of 1st ILAW 
Product. 

-77 1 0/3 0107 

06/08/08 

7/01/07 121 01/15/08 

06/06/08 

991 : Initiate Transfer of 06/0 1/09 06/02/09 
1 st' Immobilized High 
Level Waste. 

~ 

TFC laterfare Mitestone 
(Sequence No., Title, 

Date) 

FIoat Mitigating 
Actions 

I 
M i i ~ t o n ~  Schedule No Schedule Scheduk with Schedule 

Date Mitigating h a t  Mitigating Actions Float 
Actions 

255: ICD-l9B, Initiate 
Transfer of 1st LAW Feed 
Batch. 

248: ICD-20B, Initiate 
Transfer of 1 st HLW Feed 
Batch. 

2 11/27/07 194 

11/08/06 05/08/07 -181 12/ 1 5/06 -37 

05/21/07 01/15/08 -239 7/0 1 /07 -4 1 

Table 3-2 is a comparison to the TFC milestone dates and illustrates the days of float (negative 
or positive) that unmitigated risk and mitigated risk scenarios would yield. Note that in all cases 
with unmitigated risk, there is negative float between the projected delivery dates and the TFC 
interface dates, and with mitigated risk issues still remain with the TFC interface dates. 

Table 3-2. Tank Farm Contractor Interface Dates Versus Analvsis Dates~ (2 sheets) 
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TFC Interface Milestone 
(Sequence No., Ti&, 

Date) 

Table 3-2. Tank Farm Contractor Interface Dates Versus Analvsis Dates. (2 sheets) 

hfilestoae Schedule No Schedule I Scbedule with Schedule 
Date Mirigatiog Hoar Mitigating Actions Fioat 

Actions 
I 

19: Available to Receive 
ILAW 

536: ICD- 14B, Receive 
Transfer of 1 st IHLW 
Product. 

12/3 1/07 06/06/08 -158 11/27/07 3 

09/30/08 06/02/09 -244 12/02/08 -6 

3.1 DELIVERY OF INITIAL WASTE FEED TO 
THE WASTE TREATEMENT PLANT 

The TFC schedule logic was developed on the assumption that the tank 241-AP-101 (first LAW 
delivery) management self-assessment activity would be completed before beginning the similar 
activity on tank 241-AZ-101 (first HLW delivery). This was done to take advantage ofthe 
lessons learned on tank 241-AP-101. As a result, a finish-to-start logic tie was placed between 
the completion of tank 241-AP- 10 1 management self-assessment and the beginning of the 
tank 241-AZ-101 management self-assessment. This logic tie causes the activities leading to the 
management self-assessment on tank 241-AP-101 to become the critical path up to the tank 
241 -AZ- 101 management self-assessment. Therefore, many of the critical path activities for 
both the LAW and HLW initial feed delivery schedules are common and risks/delays early in the 
tank 241-AP-101 schedule will impact the tank 241-AZ-101 schedule. 

One such delay, in particular, to accommodate inherent budget constraints, consists of a 500-day 
lag inserted in the tank 241-AP-101 schedule. This has resulted in a shift to the right of both 
tanks 241-AP-101 and the 241-AZ-101 schedules. 

3.1.1 Delivery of 1st Batch of Low-Activity Waste 
Feed to the Waste Treatment Plant 

The endpoint activity selected for the “Delivery of 1st Batch of LAW Feed to W T P  risk 
analysis was the beginning ofactivity TD15V35B (Xfr Wst: APlOl  Feed from APlOl  to BNFL, 
Inc. [sic]), which has a scheduled begin date of November 8, 2006. The scope of activities that 
lies on the critical (and near critical) paths are those related to the pumping of waste from 
tank 241-AP-101. 

Milestone 225 (“ICD- 19B, Initiate Transfer 1 st LAW Feed Batch”) was selected as the TFC 
interface milestone. The P3@ schedule date for this milestone is November 8, 2006. The 
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corresponding WTPC interface milestone selected is 920 (“ICD-l9B, Receive Transfer 1st LAW 
Feed Batch”), which has an October 30, 2007 completion date. There are almost 12 months 
between these two milestones. 

It should be noted that the analysis was based upon start of transfer. As a result, any risks that 
might occur during transfer were not included in the analysis. The transfer is scheduled for eight 
days. The risks identified during a transfer are line pluggage and pump failure. Line pluggage 
was not considered likely because of the makeup of the contents of tank 241 -AP- I0 1. Pump 
failure was also considered to be unlikely because the pump will be new, the duration is short, 
and preventative maintenance activities are planned prior to the transfer. 

Figure 3-2 depicts the graphical data that is represented in the following bullets. Results ofthe 
risk analysis for the first LAW feed batch delivery indicate the following: 

A high probability exists for the successhl transfer of waste to the WTP in time to meet 
the interface need date. 

- Without risk mitigation, the current first LAW batch delivery profile shows 
approximately 6 months of positive float to meet the WTP receive waste date. 

- With risk mitigation, the schedule float improves by approximately 5 months to a 
total of I 1 months of positive float. 

Even with risk mitigation, there is a low probability of meeting the TFC first LAW feed 
delivery date. However, because of the 500-day lag that is currently in the schedule, 
opportunity exists to significantly improve the TFC’s ability to meet this date and should 
be evaluated for potential optimization. 

Figure 3-2. Probability of End Date at Completion (Low Activity Waste) 

Time 
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Of the identified top LAW risks (refer to Figure 3-3 on the following page), two appear on the 
critical path, both of which currently have mitigation planned into the baseline. Only one of 
these risks (LAW-02) has an appreciable impact on the schedule. This is because of the possible 
conflict in a need for adding new waste to the 241-AP-101 tank in support of the safe storage 
mission and the need to provide acceptable waste in support of the “deliver waste” mission. 
While there is little that can be done to mitigate this risk on the majority of tanks, the project 
team agreed that the likelihood that this risk would occur on the first tank was mitigated by the 
increased scrutiny that it is receiving in order to meet the first batch delivery requirement. 
Because qualification samples have already been taken. this risk could occur anytime and will 
remain a threat until the waste is transferred in fiscal year 2007. 

Figure 3-3, on the following page, depicts the risks identified in the analysis fiscal year impact. 
A listing of risks with the associated risk handling actions that have been planned to date is 
found in Appendix A. 
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Figure 3-3. Time Phase Schedule Risk Valve Chart (Low-Activity Waste). 
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3.1.2 Delivery of 1st Batch of High-Level Waste Feed 
to the Waste Treatment Plant 

The endpoint activity selected for the “Delivery of 1st Batch of HLW Feed to WTP’ risk 
analysis was the beginning ofactivity TD16010B (Xfr Wst: 1st Batch A Z - I O 1  to BNFL, Inc. 
(sic)). which has a scheduled begin date of May 2 1, 2007. The scope of activities that lie on the 
critical (and near critical) paths are those through completion of the tank 241-AP-101 
management self-assessment and from the tank 24 1 -AZ-101 management self-assessment to the 
pumping of the tank waste. 

Milestone 248 (“ICD-20B, Initiate Transfer 1st HLW Feed Batch’) was selected as the TFC 
interface milestone. The P3@ schedule date for this milestone is May 21, 2007. The 
corresponding WTPC interface milestone selected is 921 (“ICD-I9B, Receive Transfer 1st HLW 
Feed Batch”), which has an October 30, 2007 completion date. There are approximately 
6 months of float between these milestones. 

It should be noted that the analysis also was based upon start of transfer. As a result, any risks 
that might occur during transfer were not included in the analysis. As with the tank 241-AP-I01 
analysis, mitigation of these risks have been initiated to minimize risk impact. 

Figure 3-4 depicts the graphical data that is represented in the following bullets. Results of the 
risk analysis for the first HLW feed batch delivery indicate the following: 

Without risk mitigation, there is a low probability for meeting the WTP need date for 
HLW feed batch delivery. 

With risk mitigation, there is a high probability for meeting the WTP need date for HLW 
feed batch delivery with approximately 3 months of positive float. 

Even with risk mitigation, there is a low probability for meeting the TFC first HLW feed 
delivery. At 80% probability, approximately 4 1 days of negative float would be in the 
schedule. 

As with the LAW feed delivery, a 500-day lag that is currently in the schedule presents a 
prime opportunity to significantly improve the TFC’s ability to meet this date. 

Another potential opportunity for optimizing the ability to meet the TFC first HLW feed 
delivery date is to evaluate the potential to separate the schedule logic link between tanks 
241-AP-101 and 241-AZ-101 management self-assessments. This may result in 
improvements for this date while not impacting the TFC first LAW feed delivery date. 
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Figure 3-4. Probability of End Date at Completion (High-Level Waste). 
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Ofthe identified top HLW risks (refer to Figure 3-5 on the following page), two appear on the 
critical path, both of which currently have mitigation activities planned into the baseline. These 
risks are similar to those identified in the first LAW delivery analysis. The risk that there may be 
a need to add waste to a tank that has been qualified for transfer has an appreciable impact on the 
schedule. However, as in the previous analysis, the project team agreed that the likelihood that 
this risk would occur on the first tank was mitigated by the increased scrutiny that it is receiving 
in order to meet the first batch delivery requirement. Because qualification samples have been 
taken, this risk could occur anytime and will remain a threat until the waste is transferred in 
fiscal year 2008. A listing of risks with the associated risk handling actions that have been 
planned to date is found in Appendix A. 
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Figure 3-5. Time Phased Schedule Risk Value Chart (High-Level Waste) 
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3.2 READINESS TO RECEIVE IMMOBILIZED 
WASTE PRODUCTS 

The mission critical reporting milestone paths for the receipt of immobilized waste products are 
comprised of line item project activities (Project W-520, Immobilized Low Activity Waste 
Disposal Facility, for ILAW and Project W-464 Immobilized High Level Waste Interim Storage 
Facility, for IHLW). Though the contract period does not extend through “readiness to receive 
waste product,” the analysis included the activities through these milestones. 

3.2.1 Readiness to Receive 1st Immobilized 
Low-Activity Waste Shipment from the Waste 
Treatment Plant 

The endpoint activity selected for the “Readiness to Receive 1st Batch of L A W  from W T P  risk 
analysis was end of activity TL47075AOA (“M-90-10: CD-4 Initial Hot Operations W-520”), 
which has a scheduled completion date of December 3 1, 2007. The scope of activities that lie on 
the critical (and near critical) path are those related to the Project W-520 activities, from 
Disposal Facility Data Package Creation and Transportation Criteria to the disposal site being 
“Available to Receive ILAW.” 

Milestone 19 (“Available to Receive ILAW) was selected as the TFC interface milestone. The 
P3@ schedule date for this milestone is also December 3 1, 2007. The corresponding WTPC 
interface milestone selected is 978 (“ICD-15B Initiate Transfer of 1 st ILAW Product”), which 
has a June 8, 2008 completion date. There is approximately 5 months between these milestones. 

Figure 3-6 depicts the graphical data that is represented in the following bullets. Results of the 
risk analysis for the readiness to receive the first L A W  product indicate the following: 

Without risk mitigation, there is a high probability (-80%) for meeting the WTP need 
date for receiving the first ILAW product with 2 days of positive float. 

With risk mitigation, there is a high probability for meeting the WTP need date for 
receiving the first ILAW product, including 194 days of positive float. 

Without risk mitigation, there is a low (6%) probability for meeting the TFC readiness 
to receive first L A W  shipment date. At 80% probability, approximately 158 days of 
negative float would be in the schedule. 

With risk mitigation, there is a high probability (>95%) of meeting the TFC readiness to 
receive first ILAW shipment date. 

All of the identified ILAW risks are on the critical path. These risks, unmitigated, have an 
impact on the schedule. As seen in Figure 3-6, risk mitigation activities substantially reduces the 
negative impact to the schedule. 
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Figure 3-6. Probability of End Date at Completion (Immobilized Low Activity Waste) 
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Figure 3-7 (on the following page) depicts the risks identified in the analysis by fiscal year 
impact. A listing of risks with the associated risk handling actions that have been planned to date 
is found in Appendix A. 
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Figure 3-7. Time-Phased Schedule Risk Value Chart. (Immobilized Low Activity Waste) 
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3.2.2 Readiness to Receive 1st Immobilized 
High-Level Waste Shipment from the Waste 
Treatment Plant 

The endpoint activity selected for the “Readiness to Receive 1st Batch of IHLW from W T P  risk 
analysis was end of activity TH45025A5A (M-90-11: Comp W-464 Construction (including 
Startup)), which has a scheduled completion date of September 30,2008. The scope of activities 
that lie on the critical (and near critical) path are those related to the Project W-464 activities, 
from Preliminary Design to Completion of Construction and Startup. 

Milestone 536 (“ICD-14B, Receive Transfer 1st IHLW Product”) was selected as the TFC 
interface milestone. The P3@ schedule date for this milestone is September 30, 2008. The 
corresponding WTPC interface milestone selected is 991 (“ICD 14B Initiate Transfer of 1st 
IHLW Product” [24590-WTP-ICD-MG-Ol-O 14, Interface Control Document for Immobilized 
High-Level Waste]), which has a June 1, 2009 completion date. There is approximately 
8 months between these milestones. 

Figure 3-8 depicts the graphical data that is represented in the following bullets. Results of the 
risk analysis for the readiness to receive the first IHLW product indicate the following: 

Without risk mitigation, there is a high probability (-80%) for meeting the WTP need 
date for receiving the first IHLW product with 1 day of negative float. 

With risk mitigation, there is a high probability for meeting the WTP need date for 
receiving the first IHLW product, including 181 days of positive float. 

Without risk mitigation, there is a low (<5%) probability for meeting the TFC readiness 
to receive first IHLW shipment date. At 80% probability, approximately 244 days of 
negative float would be in the schedule. 

With risk mitigation, there still is a low probability (<5%) of meeting the TFC readiness 
to receive first IHLW shipment date. At 80% probability, approximately 62 days of 
negative float would be in the schedule. 

- The schedule of activities for Project W-464 contains fiscal year budgeting 
constraints that may inhibit such things as the ability to effectively procure items. 

- A special case risk analysis was performed with the fiscal year budget constraints 
removed. This analysis resulted in an improvement of approximately 5 months of 
schedule acceleration, and greater assurance of meeting the need dates. 
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Figure 3-8. Probability of End Date at Completion (Immobilized High-Level Waste) 
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Three of the identified IHLW risks are listed on this report's top ten risks. These risks, 
unmitigated, have a substantial impact on the schedule. As seen in Figure 3-8 risk mitigation 
activities greatly improve the negative impact to the schedule. 

Figure 3-9, on the following page, depicts the risks identified in the analysis by fiscal year 
impact. A listing of risks with the associated risk handling actions that have been planned to date 
is found in Appendix A. 
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Figure 3-9. Time Phased Schedule Risk Value (Immobilized High-Level Waste). 
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4.0 ASSUMPTIONS 

4.1 ASSUMPTIONS AND CONSTRAINTS 

The following assumptions were made with regard to the risk analysis. They are provided to 
give context to the analysis results. 

4.1.1 External Influences 

External forces can introduce risks that have potentially large impacts on the project (e.g. a shift 
in regulatory strategy, U.S. Department of Energy (DOE) directed budget changes, etc.). These 
risks often have a small likelihood of occurrence but usually carry large consequences. 
However, they are outside the scope and control of the contractor. These risks are identified and 
passed on to the appropriate parties but their likelihood of occurrence and consequences are not 
considered in this analysis. 

4.1.2 Waste Treatment Plant Contractor Interface 
Milestone Dates 

Although the WTPC is incentivized to improve the schedule, this report assumes no schedule 
acceleration and the identified dates are firm. If acceleration of the WTP dates occurs, they will 
require communication and integration with the TFC. 
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5.0 DEFINITIONS 

5.1.1 Critical Path 

The schedule risk analysis was performed on the critical path and near-critical activities for each 
of the identified reporting milestones. The critical path was determined by selecting the end 
activity of concern and identifying activities leading to that end-point, which have less than 
60 days of float. Near-critical path activities were identified as those having less than 6 months 
of float. Including these near critical paths is necessary in the analysis to account for risks that 
occur in these near critical paths, which could cause one of these paths to become the critical 
path and alter the analysis results. 

5.1.2 Crosscutting Risks 

Some risks apply to more than one area of the baseline. These risks are known as “crosscutting” 
risks. When a crosscutting risk is identified, it can often be resolved once by a single handling 
action rather than by conducting multiple (redundant) actions resulting in increased cost. The 
impact of a crosscutting risk may vary from one area of work to another. Accordingly, a 
crosscutting risk may appear in one critical path analysis but not in another. 

5.1.3 Monte Carlo Analysis 

Risk analysis is performed by identifying a range of consequences for each risk (rather than a 
single point estimate) and performing a Monte Carlo simulation to produce a range of possible 
outputs. The Monte Carlo simulation technique provides a credible method of simulating the 
project cost and schedule when individual distributions are used. The process is based on 
random sampling of the probability distributions that make up the schedule or cost model. Each 
probability distribution is sampled in a manner that reproduces the distribution’s shape. The 
distribution of the values calculated for key milestones and total project costs reflect the 
probability of the values that may occur. 

5.1.4 Risk Value 

Risk value is the unit of measure in risk analysis. It is a product of the likelihood of occurrence 
of the risk and the consequence of the risk if it occurs. For example, if a risk event were 
identified to have a 25% probability of occurrence and a consequence (independent of the 
likelihood) of 6 months, the risk value would be determined to be 1.5 months (25% of 6 months). 
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6.0 BACKGROUND 

Risk management is one of many tools that can (and should) be used by a project manager to 
assist in successful management of a project. The risk management process consists of three 
phases: risk assessment, risk analysis, and risk handling. The process is iterative, with a 
feedback loop that can be reentered anywhere along the process as shown in Figure 6-1. 

Figure 6-1. Risk Management Process. 

Risk 

Analysis Handling 

Risk 

Assessment 

T 
Risk assessment is used to identify and quantify the uncertainties within a project. Sources of 
uncertainty are: inadequate scope definition, estimating variability or error, and risk. 

Risk analysis consists of performing mathematical and statistical evaluations of the data obtained 
during the risk assessment and identifying methods for handling identified risks. For ease of 
discussion, risk analysis is often used to describe both the assessment and the analysis phases. 

Risk handling consists of the steps taken to integrate handling actions with key program 
management documents, such as the work breakdown structure, and to inject proposed tasks into 
work planning. As part of the program planning, handling action status is periodically monitored 
until closure is complete. This document reports the results of the risk analysis on the integrated 
baseline and is therefore limited to a discussion of risk assessment and risk analysis. 

One of the key advantages of risk management is the early identification and consideration of 
possible problems that may occur allowing the manager to take actions aprzori to reduce or 
eliminate those problems. 

6.1 ROLE OF RISK ANALYSIS 

As one of many tools, risk analysis provides data valuable for use in the management of the 
project and its risks. Because risk analysis data are based upon estimates of hture events (which 
may or may not occur); results are subjective and should be considered in conjunction with other 
project data and status indicators. 
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6.1.1 

Risk analysis provides information regarding possible areas of weakness or limitation in the 
current project planning. It allows the development of contingency estimates and prioritization 
of risks based upon the likelihood and consequences of the identified risks. Because 
consequences are pro-rated based on likelihood, the overall allowance for risk is less than the 
costs of the identified risks. However, not all risks will occur, thus the scaled risk allowance 
represents the estimated contingency to cover those risks that do occur. Risk analysis also 
provides consideration of identified weaknesses in advance of their occurrence, allowing 
proactive planning of actions or response procedures. It supplies information relating to the cost 
of liability versus impact of risk to aid in determining which actions to authorize and fund. 

What Risk Analysis Can Do 

6.1.2 What Risk Analysis Cannot Do 

As stated above, risk analysis relies heavily upon prediction of future events and its objectivity is 
limited. Accordingly, risk analysis cannot provide information or consideration of risks that may 
occur, but have not been identified (a.k.a. “unknown unknowns”). 

Risk analysis is performed using statistical assessment methods. Individual risk allocations, 
scaled by the likelihood of occurrence are combined with scaled allocations of other risks to 
generate a composite risk allowance. Although an allocation is made for each risk, the analysis 
cannot predict which risks will occur. Because the risk allowance is a statistical composite, if 
some risks no longer remain viable, the allocation derived from them cannot be released as 
“unused.” 

6.2 DESCRIPTION OF RISK DATA 

This section provides a short description of the data used and developed during the risk analysis 
Separate detailed data are on file and maintained in the CHG Planning and Integration Risk 
Management Office. Data referred to or used in this report are noted. 

6.2.1 Input Data 

The following is a description of the different types of input data. 

6.2.1.1 Baseline Information 

Schedule mappings of the critical paths and cost data were derived from the P3@ schedules and 
used as input in the analysis. 

6.2.1.2 Uncertainty Data 

Uncertainty data is a data matrix that documents uncertainty rankings in scope definition, 
technology challenges, and interface complexity. These data provide a starting point for the risk 
analysis that relates these rankings to scope definition, estimating error and risk as discussed in 
Section 6.0. 
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6.2.2 Tabular Data 

The following is a description of the various tabular data 

6.2.2.1 Work Scope Variability 

A data matrix, by work breakdown structure, identifying the planned budget and schedule with 
estimating variability calculations using historic DOE variability ranges. These are inputs for the 
analysis. 

6.2.2.2 Decision, Assumption, and Risk Crosswalk 

A table arranged to indicate the relationships between a top-level decision to assumptions to 
risks. This is for risk management purposes and does not affect the analysis calculations. 

6.2.2.3 Risk Data Matrices 

A set of risk event items that identify and quantify each risk event (unmitigated), each risk 
event’s handling action and costs, and each risk event with mitigation. 

6.2.3 Graphical Results 

The following is a description of the various types of graphical results 

6.2.3.1 Schedule-Cost Risk Value Distribution 

A graphical representation of schedule risk values plotted side-by-side with the budget risk 
values of each risk event. The risk values are calculated before handling action(s). This graphic 
is an output of the risk analysis. 

6.2.3.2 Schedule Risk Value Distribution 

A graphical representation of unmitigated schedule risk value plotted beside the mitigated 
schedule risk value (Le., assuming handling actions are successful) for each risk event. This 
graphic shows the risk events in order of decreasing risk value. (There is a similar graphic for 
cost risk value.) 

6.2.3.3 Probability of End Date at Completion 

This graphic is also known as the Cumulative Risk Distribution and as the “S’ curve graph 
(referring to the shape of the curve(s) on the graph). Because this is an output of the risk analysis 
and this graphic is found in this report, a more detailed description is given. 

The S-curves are graphical representations of possible outcomes in terms of probability versus 
time for schedule risk. The curves have the “S” shape of a cumulative distribution. The S-curve 
provides a plot of the milestone completion date cumulative probability curve. The reader should 
interpret the “S” curve in the following manner: “Given successful completion of the project, at 
80% probability (for example) the end date will be xx/xx/xx or earlier.” 
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For this risk analysis there are two “S” curves and two vertical lines on each graph. The first 
curve (labeled “1” on the graph) represents the schedule variability for the planned activities plus 
mitigated risk. Curve two (labeled “2” on the graph), represents the planned activities including 
unmitigated risks. The difference between curves 1 and 2 represents the reduction in risk impact 
assuming successful completion of handling action activities. (There is a similar graphic for cost 
that is not in this report.) The two vertical lines, one solid, the other dashed, represent the WTP 
and TFC interface milestones, respectively. 

6.2.3.4 Time-Phased Schedule Risk Value Chart 

This graphic is a three dimensional bar chart. It is found in this report. It depicts the identified 
risk event (unmitigated) along one axis, time (when the risks may first occur) along another axis, 
and magnitude of risk value along the vertical axis. This chart provides the reader with an 
understanding of which unmitigated risk events are of greatest concern and when their impact 
may be felt. This allows resources to be directed on near term issues as well as on developing 
long-term plans for “big-hitters.” This graphic is produced for each of the four mission critical 
areas and also to show a composite of the top ten risks from the four mission critical areas. The 
reader will notice that the risk events have been sorted by fiscal year and in descending order by 
risk value. 
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7.0 METHODOLOGY AND APPROACH 

The risk analysis is based upon identification and evaluation of project uncertainty (scope 
definition, estimating error or variability, and risks). To understand the uncertainty, the 
following methodology is used to gather the risk data and applied in the following manner: 

Identification of scope and evaluation of variability of estimates within the scope 
baseline. 

Identification and assessment of sources of additional costkhedule impacts because of 
risk. 

Planning actions to handle risks. 

7.1 SCOPE VALIDATION AND ESTIMATE 
VARIABILITY EVALUATION 

During scope validation, the project scope is identified, as are the project boundaries and 
interfaces to provide a common understanding of the project objective and the activities that are 
planned to accomplish that objective. 

The team then evaluates and documents the uncertainties associated with scope, technology, and 
interfaces. They examine the cost/schedule estimating information and the risk analyst uses the 
examined information to prepare an activity variability matrix. The data in this matrix quantifies 
the portion of uncertainty because of variability in the cost or schedule estimate (separate from 
uncertainty because of risk). 

7.2 RISK IDENTIFICATION AND ASSESSMENT 

The team reviews existing risk data from previous risk analyses to determine whether the 
identified information is still applicable and to close out superceded items. 

At the beginning of the analysis, the team sets a risk threshold which provides an “initial” filter 
for determining if a risk warrants hrther study. Risks that initially fall below this line are set 
aside and excluded from the analysis. 

Risks above the established risk threshold receive an evaluation by the team to determine the 
likelihood of occurrence and the consequences of the risk, should it occur (independent of 
likelihood). 

7.2.1.1 Risk Handling Action Planning 

The objective in handling action planning is to decide how each risk is handled. Mitigation 
actions identify the approach necessary to perform the mitigation. Based upon initial results, the 
team selects the risks with the greatest potential effect on the project, develops risk handling 
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action plans, and estimates the costhchedule impacts of the proposed actions. This information 
is then used as backup to appropriate cost, schedule, and scope change documentation. 

Based on the assumption that the handling action plan is successful, the team re-evaluates the 
risk likelihood and consequences of each “mitigated or residual risk. With this data, and the 
original risk data, the risk analyst generates “return-on-investment” type data to help determine 
whether or not each handling action plan is cost effective. At the end of this exercise, the risk 
analyst completes the analysis and prepares the final report. 
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Category 
Very Likely 

8.0 IMPACTS FROM OTHER RISKS 

cost Schedule Impact 
Range (%) Category ($ Millions) (Months) 

L 2 7 5  VeryHigh C 2 5.0 C ?  12 

A process of monitoring and responding to critical risks has been instituted in the RPP. 
A Critical Risk Management List is maintained within the Ofice of River Protection Risk 
Management ofice. Tables 8-1 and 8-2 illustrate the criteria used for determining the likelihood 
and consequence values of each identified risk for the TFC and the WP, respectively. Risks 
with a “high” or “very high” risk value as identified in Table 8-3 are communicated to the Office 
of River Protection on a monthly basis. These risks are evaluated to identify if external (outside 
contractor) assistance is required in the management of these risks or if they are appropriately 
placed as risks internal to the contractor. 

eryunlikely 1 L < 5  ery Low 

Table 8-1. Tank Farm Contractor Internal Critical Risk Value Criteria 

C < 0.25 c < 2  

Category 
VERY 

nlikely 5 I L < 25 ery Low b.25 I C  < 0.5 I C < 3 

cost Schedule Impact 
Range (%) Category ($ Millions) (Months) 

LIKELY 

Table 8-2. River Protection Project Critical Risk Value Criteria 

L 2 7 5  I VERYHIGH 1 c 2 2 0 0  I c2 12 

Unmitigated Likelihood (L) I Unmitigated Consequencw (C) 
I I I I 

Likely 150 I L < 75 k i e h  150<C<200 1 6 < C < 1 2  I 

nlikely / 5 I L < 2 5  ow 1 1 0 < c < 2 0  p < c < 3  
ervunlikelv I L < 5  lverv LOW C < l O  I c < 2  
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9.0 PLANNED FUTURE RISK MANAGEMENT ACTIVITIES 

As indicated in Table 9-1,20 risk assessments were completed in fiscal year 2001 at the request 
of project managers. Using this as an indicator, one can see that the risk management process 
has moved forward considerably since the last integrated baseline risk assessment completed 
August 4, 2000. 

Table 9-1. Fiscal Year 2001 Risk Assessment Loe 

As the schedule from the WTPC matures and is utilized by the ICD teams, risk assessments will 
be applied at the interface points to indicate the probability of success at these important 
junctures. The greater detail in the schedules will also allow greater rigor to be instilled in the 
integrated baseline risk assessment that will be performed again in one year. 

Because most of the projects have employed a risk assessment, closer monitoring of the 
mitigation actions will be conducted and follow-on assessments will be performed where major 
scope changes have occurred or the project has matured and greater detail is available to conduct 
more accurate risk analyses. 
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From a programmatic view, risk analyses will be conducted formally on larger baseline changes 
and qualitatively on smaller changes. Risk data will also be reviewed and aligned with technical 
issues and assumptions within a web-based database and risks will be identified within the six 
major work breakdown structure categories of store, retrieve, treat, dispose, close and manage. 
Risk handling action tasks will also be identified by a P3@ identification number to facilitate 
tracking and monitoring of risk mitigation work. 
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APPENDIX A 

RISKS AND PLANNED HANDLING ACTIONS 
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APPENDIX B 

TANK FARM CONTRACTOR CRITICAL RISK LIST 
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APPENDIX C 

WASTE TREATMENT PLANT CONTRACTOR CRITICAL RISK LIST 
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